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RADS is the principal AFSC organization charqged with
planning and executing the USAF exploratory and advanced
development programs for information sciences, Intelli-
gonce, command, control and communications technology,
products and services oriented to the needs of the USAF.
Primary RADC mission areas are communications, electro-
magnetic guidance and control, surveillance of ground
and aerospace objects, intelligence data collection and
handling, information system technologuw, and electronic
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EVALUATION

This contractual effort wae performed in support of the RADC-ESD OTH

Technology Program (TPO 6). This effort represen®c the initial investi-

gations into the use and expected parformance of digital beamforming and

adaptive beamforming techniques, both hardware and software, for OTH

rcdar receive systems. The achievement of very low sidelobe antennas and

decreased ECM vulnerability of OTH radars will depend upon the use of these

techniques. The concepts, hardware, and software employed in and developed

through this effort are being incorporated into RADC's Ava/Dexter experi-
mental OTH Radar Facility.

%M’_—f£¢%uc/£-

WILLIAM F. McCULLOUGH, Capt USAF
Project Engineer
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1.0 INTRODUCTION AND CONCLUSIONS

BACKGROUND

Extensive intereast hus developed in the last several years over the
possibility of spatial filtering, whereby an antenna's aperture illumiration
function is adaptively controlled to produce pattern nulls in the direction
of undesired interference. Implicit in the ability to adaptively control
the i{llumination function, however, is the requirement to measure the
structure of the spatial interfarence. This in turn necessitates a multi-
plicity of receivers--one for sach adaptive degree of freedom in the system.

SYSTEM DEGRADATION

Many types of systematic errors (e.g., element gpacing mismatch, varia-
tion in element pattern mismatch, mutual conpling, etc.) even when not
known a priori, can be automatically compensated for in an adaptive beam-
forming network. Llement-to-slement receiver mismatch on the other hand
imposes an inherent limitation on the achievable beam pattern sidelobe
level as well as the achievable cancellation ratio against a broadband
interference source. This problem becomes acuts when the pulse length of
the transmitted waveform approaches a small fraction of the apertura sise.
In such cases a point intarference source has an effective spatial spread
proportional to the receiver bandwidth. Both the sidelobe lavel and the
achievable carcellation ratio against broad-band interference sources are
dagraded when the ceceiver mismatch is uncompensated. Section 3.0 quanti-
fies this degradation as a function of ths amount of receiver mismatch.

CONCLUSIONS

The receiver equalization technique employed is to solve for the set of
weights in a tapped delay line transversal filter tha: minimizes the mean
square error residue between a reference receiver's frequency responce and
the responge of any other receiver. The conclusions of the study are as
follows.

1. System Degradation - The achievable sidelobe level and the cancel-
lation ratio against broadband interference sources may be scriously de-
graded by receiver mismatch.
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2. delobe
level is given by:

vel - The achievable peak response :0 RM5 sidelode

R e W

where

G = antenna gain
IEl2 = pormalized mean square arror residues.
(Equation (1) of Section 3.0)

3. Transverpal Filter Perfurmance - The achievable improvement in
lE|2. the normalised mean square error residue is quantified in Section 4.0
as a function of the tap spacing and number of taps in the transversal
filter.

For 16 taps spaced at ¥ --!Tii-. where (B) ie the 3 dB raceiver band-
vidth, the improvement is over 30 dB. Indeed it was found that Ill2

decreased from approximately -(30-35 dB) to ~63 dB. This latter figure is
alsc the noise floor of the calibration system as corroborated by spectral
analysis.

4. Receiver Error Sources - The primary source of receiver mismatch
vas probably pole location errors. This is strongly suggested by the fact
that the receiver transfer function has 8 complex poles (6 pole Butterworth

plus 2 additional poles) and that 16 real taps reduced the error rssidue to
negligibla proportions.
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2,0_TsC KFPORTS

Sections 3.0 through 6.0 of this report descridbe the engineering ser-
vices parlzcmed by Technology Service Corporation (TSC) under Contract No.
F30602-75-C-0264 to RADC, Griffiss Air Force Base, Rome, New York, in
support of their Adaptive Processing Program - Phase II.

Tha scope of the effort consisted of three major tasks. The first task
vas to examine the impact of receiver passband phase and amplitude tracking
errors on the performance of a radar system using digital beamforming.
Secondly, we wished to develop & potential solution to the receiver tracking
problem and, thirdly, it was desired to evaluate the effectiveness of the
candidate solutior in reducing the impact of the errors on system perfor-

nance.
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. PERFORMAN f N D
BACKGROUND
There are two deletarious effects caused by receiver uismatch in a

sulti-channel baam forming network; sidelobe degradation and the inabilicy
to cancel point svurce wideband interferance via epatial nulls.

3.1 Sidelobe Degradatjon

The most reasonable model for receiver mismatch is to assume that each
recaiver's frequency response is the sum of an ideal unparturbed reaponae
and a noise like error term in both phase and amplitude. This model is
also obtained if one asgumes that the primary reason for the mismatch is &
random error in the pole locations of the filters. It will be shuwn that,
without receiver equalization, the achisvable peak rasponse to RMS sidalobe
level with any aperturs weighting is limited to:

L
Re 2 IEIZ

Where:
R = Peak response to RMS sidelobe ratio
G = Antenna gain
IEIZ- Normalizad mean square error rasidue between any two receivers

Assume that (N) receivers (Ri) are used to form 2 beam with a set of
deterministic weights (wi). (1s15N). Then assuming that the norualized
error pover betwacn any two receivers is |E|2, viz:

12
o, facyle

Where:

Ri and Rk are the outputs of receivers (i) and (k) respectively, and
the variable of integration (x), denotes frequency from a wideband interfar-
ence source, (Wide bandwidth is construed to mean larger bandwidth than the

receiver pass-band.)
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The output of the baam forming natvork at any in-bead frequency (x) is

giver by:

N N
np - E "1“.\P - E"t‘lf m1>

i=1 i=]

Whers:

R1 = Output of receiver (i) with no error

Ri = Qutput of error perturbad receiver (1)
P

N1 = Zq4r0o mean, unit variance Gaussian variable
E » Normalized RMS error defined by (1)
then for a linear array with spacing (d)

dex1
Rt = exp |[J (-—Z--) sin 6
Where:

C = Velocity of light
6 * Angle of wideband interference off of boresita

(2)

3)

since "1Nk = 0 for {1 ¥ k, it follows that at all in band frequencies (x),

the frequency response in voltage is given by:

N N
j2ndx 1/2
lp(x) -z W, .xp[ Y H -mo]-«- EN Z |wi|2

i=] i=]

Where:

No = Zero mean unit variance Gaussian variable.

The mean response in power is given by:

N
2 2
up(x5-uc(x)+|z| E l“,_l
i=1
Where:

Hp(xs = Expacted value of the parturbad response
Hc(x) = Ideal response with no receiver amismatch

(4)

(5)
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The error perturbation term is completely broadband [independent of
the frequency (x)].

The achievable peak response to RMS s”.delobe level is then iinitcd by
the broadband error term viz:

nc (Boresite)
Re N (6)

B, G+EI2 D (w2

i=l

or

¢

R = N ; 7
B +[E]2 30 |,
=]

Z w. )/ Z Iil:l | is the antenna gain at boruiu and
i=1 i=)
Hc(x) may be made arbitrarily small by proper choice of the deterministic
weighting function, it follows that the peak response to RMS sidelibe level
is given by:

G

E-IEz (8)

Where:
G = Antenna gain

IE]2 = Normalized error power given by (1)

3.2 Adaptive Cancellation
It i3 apparent that in addition to limiting the achievable sidelobe

level~-receiver mismatch pr~cludes any possibility of adaﬁtively forming a
deep spatial null. Since the error term in (5) is broadband, it is impos-
sible to spatially cancel it. (See Appendix H.)
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4.0 RECEIVER MATCHING

BACKGROUND

This section derives a transversal filter to be used on a given
receiver such that it "optimally" tracks a reference recuiver. The criteri-
on of o,..imality in this case is that the normalized mecan power residue be-
twvaen the receivers te as small as possible for a given number of £tlan‘rlll
filter taps and spacing.

The actual receivers used in the RADC system were 6 pole Butterworth
filters. As such the computer program was organized to align both theore-
tically derived 6 pole Butterworth filters ngd the actual receivers measured

by Raytheon.

4.1 Analysis
Each element of the receiving array feeds a separate amplifier

and A/D converter. The digital outputs from the element channels are then
combined in a digital processor which performs the functions of beamforming
and pulse compression. The amplifiers in the iundividual array element
channels umust be carefully mstched in order to achieve low antenna sidelobe
ievels over the entire frequency band. This section describes a method of
matching amplifier tramsfer functions very accurately, utilizing a digital
transversal filter in each channel.

The technique for matching the channel responses is illustrated gche-~
matically in Figure 4~1. The analog amplifier in each channel wi’l be
represented by a Butterworth filter in the following analysis. At the out-

" put of this filter, the signal yk(t) is converted to digital form, where

each digital sample is a complex number retaining both amplitude and phase
information. The subscript k on the variabi- ; of Figure 4-1 represents the
channel number. A set of consecutive samples of each yk(t) is weighted and
added as shown in Figure 4-1. The delay line, weighting multipliers, and
adder in Figure 4-1 comprise a transversal filter for matching the channel
response. The channel-to-channel match is achieved by seslection of the sat
of weights, wkn' The following analysis outlines a method of achieving a
least-mean-square match between two channels by optimum choice of the wkn’
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Schematic of Equalizing Circuit
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In the following discussion, two channels will be considered: a
refersnce channel (k=1), and a second channsl (k=2) in which the weights
are to ba optimised. It is assumed that ths Butterworth filter response
in the refarence channel is that of an ideal K-pole filter givem by:

v =@ !jﬁ;; @

Vhare:
e = j2n2
£ = frequency

8o = 2 pole = /2 exp {1n(} + =4
B = filter bandwidth

An alternative uprountuiion of this transfer function is

o=l
(2)
N 1
A ® (T) n z.h-.us
J=1
ivn
The impulse rasponse of this filter is
X 8.t
hy(0) = ) Ay e &)

nwl

The filter in channel 2 is represented by the same expansion (Equations
1, 2, and 3), except that the poles in the second chammel are in error and
differ from the reference channel poles by a few percent.

The output of the transversal filter inm chamnel k is

!
-.1;
!
1
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M
g, (t) = : W, ¥, (t=D) (4)

ol

Where:

T = spacing betveen taps

M = number of taps in each delay line.

While it is convenient to represent this transversal filter by continuous
functions of time (Equntién 4), it should be recalled that this signal pro-
cessing will be performed digitally. The transvarsal filter in the reference
channel can be used to narrov the channel passband by weighting all taps,
e.g., with Chebyschev weights to achieve low sidelobes. I1f all tap weights
are zero except for one, the transversal filter introduces a delay but does
not change the overall channel response. In the following analysis, both
cases are included since tapped delay lines sare assumed in both channels 1
and 2. The examples consider the case whare all channel 1 tnpc'atc zero
except the center tap, i.e., the case vhere the transversal filter in
channel 2 is used to match the channel 2 response to the Butterworth filter
of channel 1.

To compute optimum weights, “Zn’ assume that the same signal is fed
into channels 1 and 2. It is convenient to consider wideband white noise,
n(t), as this input, although a set of signals across the receiver passband
will suffice. For the input ‘k(t) = n(t), the Butterworth filter output is

Yk(t) 'fn(t-u)hk(u)du

° ()
N % s _u
= E Akn fn kn n(t-u)du
n=l °
The transversal filter output in the kth channel, from Equations 4 and 5, is

M N ©
s, _u
zk(:) - Z wh ZAkﬂf e n a(t-u-aT)du (6)
mel °

n=l
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The weights in channel 2, "2::' are selected to miniuisze the noise
powar in the difference zz(t)-ll(t).

1
i
2
|
{

P (|2 (t)2 ()] ) "

vhare E denotes the expectation or averags.
This expression has the following form
*
Pet ";“”2(‘)";“"1“"'2("';“""'1("‘1“”

*T * ' I
= Wy MWy = Wy My My = WaMpW) + WM (8

Where:

wk = column vector of weights Wh

* denotes complex conjugate

‘ T denotes transpose

E M- covatuncc matrix vith elements M (m,n) ;

¥ (m,n) = B{yk(t-m)yk(t-m)} ' {
M,, = matrix vith elemants E{yl(t-m)yz(t -nt)} 1

)
]
E

b
- The derivation of Equation 8 can be illustrated by expanding the first -_
» ; tarm ,
s
;
F\_

N
Bz ()%, () -sgz > > Z M Ay

- L w1 m'=l nel na'sl
: ( y u,+s,_,u,) |
-} fdulf ' a2 ) ;
: (] (] :

2’ (.t-ul-nt )n (t-uz- 't )}

This is a quadratic form “k k' vhere the elements of ¥ are




B o gt el i)

et e S

B

G

12
N - ) )
ﬂk(l.l') - !{ Z A;Ah. / fn.(t-ul-m)n(t-uz-c'r)
p,n'=l ° °
(l. u,+s, ,u,)
« 172 dulduz} (10)

Consider a white noise process, n(t), for which
En (t)nlter) = 6(1) ‘ (11)

The elements of the matrix Hk' from Bquation 10, sre

N . 7 *u W € t-a't)
M, (s,u') = z LW fo‘h' 1t ™ du, (12)
n,a'=l ()
N

A;n‘tn' lknv(-’.')‘
.- —— @

s ;i m2aw'
antel et

Note that in deriving Equation 12, both u, > 0 and u, > 0, so this
equation is correct only whea m > m'. When m < m'

N *®

[ ]
Aprpnt S ('-w)T .

e a<m (12a)

M, (m,m') = - s
n‘n'ul (.h"'lhv)

In performing the above integrations, note that Real (nk‘) < 0. Similar

exprassions can be derived for the cross-covariance matrix in Equation 8,
"12'

Next we select a set of weights for the transversal filter in chamnel 2,
wz, which minimizes the noise power in the output, 4".2 (:)-zltt). This out-
put pover is given by Equation 8, whers the covariance matrices are computed

for white noise into the two filters. The set of weights, Wy, which

1
;
1
]
]
!
|
]
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] . minimites P of Equation 8 also provides the best least-mesan-square fit of
4 the two channal responses.
The set of weights which minimises Equation 8 is

O S S VRS- DR VI T

a U | as

: For these weighta  a small perturbation 4in the Hzn, denoted by the column
[ vector &W,, gives ¢P = 0.

o T ®T, T *T. v
&P 6W2 (Mzwz-lewl) + (Hz Hz Wl u1z;sw2 (14) !

= 0 when Equation 13 is satisfied.

i When the weights wz satisfy Equation 13, the power in the output
¢ | -
S [2,(e)=2,(t)] is
*T T & &
P o= W MW, = WM, W (15)

£ The method outlined in this section was used to match the receiver
channels in the OTH receiving array. Since the filter ocutputs are available

in digital form, the various covarirmce matrices in Equation 13 were computed
: : from sample data. It hae been .hown(l) that, vhen weights are computed

. directly from a sample covariance matrix as suggested above, a modest number
b of data samples will provide an excellent estimate of the optimum weights.
The number of samples in the sample covariance matrix required to achieve

§ 5 within 3 dB of the LMS residue is roughly N.-ZN, vhare N. = nuaber of )
’ samples and N = number of taps.

Note that the expression lewl in Equation 13 can be obtained directly
by cross-correlating the channel 2 tap outputs with the output zl(t) of
channel 1.

The following sections contain examples of this filter matching tech-

nique. Results show that excellent filter match can be obtained by opti- !

s

mizing weights on the digi*al transversal filters.

(1) I. S. Reed, J. D. Mallett, and L. E. Brennan, "Rapid Convergence Rate ;
in Adaptive Arrays," to appear in IEEE Trans. AES.
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6.2 £ Tiite
A TORTRAR prugram was vritten to obtein quantitative estimates of the

filter matching which can be achieved as a function of several paraseters,
viz., numbar of taps, tap spacing, and initial mismatch. Results have been
Vary encouraging. One oxample is detailed here to show that sufficiently

sccurste channel matching can be gchieved for the OTR receiving array to

meet antenna sidelobe specifications. The program used in these studies is

szsted in Appendix ?.
The reference fllter of channel 1 is an 8-pole Butterworch filter with

poles equally spaced along a circle in the left half of the s-plane. Pilter
2 1s obtalned by displacing each of the 8 poles by a randomly genevated
amount from the ideal pole location of channel 1. Each *n2 is obtained

from the correaponding LY by

o " 8, (1 + .03x) (16)

where r is a random number uniformly distributed on the intearval (-1,1) and
having & uniformly distributed random phase on (0,27). The pole locations
for the two filters are shown in Table 1. The coefficients Akn for each

filter were computed from Equation 2.
In this particular example, the 3 dB bandwidth cf filcter 1 is 100 Hs.

The initial mismateh, Ro. between the two filters was computed by numerical

integration.

3/2 »/2
R, f 1Y, (8)-¥, (s) | at f v, (0| 2at an
~B/2 -B/2

In this example Ro = ,0015. The rms phase arror between the two filters,
averaged over the interval (-B/2, B/2), i.s., betwean the 3 dB points of

filter 1, was 1.27°¢,
The preceding equations were then used to compute an optimum set of tap

weights for channel 2. The response of the channel 1 Butterworth filter was
not modified by the transvarsal filter in this channel, i.s., all tap
waights except one in channel 1 were set to zero. The resulting tap

weights for the 2 channels are shown in Table 2.
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l. Pol
Reference Ghannel )

Real Jasgiogry
-6.128 E+02 3.081  B402
-1.745 B+02 2.612 E+02
-2.612 E+02 1.743 B+02
-3.081 E+02 6.128 E+02
-3.081 E+02 -8.128 E+0)
-2.612 E+02 =1.745 E+02
=1.745 [+02 -2.612 E+02
~6,128 E+01  -3.081 E+02

W 00 ~ OO0 U B W N

o g e e e
o U W N -~ O

Table 2. Optimum Tap Weights
Channal 2

Channel 1
Real inar
0.000 0.000
+.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
n.000 0 070
0.000 0.000
1.000 0.0C)
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

0.000

0.000

4 -

L
Shanpe} 2

Resl Imansaery
-6.017 B402 3,065 B+02
=1.745 B#02  2.551 02
=2.597 B+02  1.814 402
-3.088 E+02  6.036 B+l
-3.084 E+02  -6.132 0L
~2.557 E¥02  -1,733 D402
-1.698 B#02  =2,620 02
=6.565 401  ~3,081 Bv0?

Real
.00009
-.00021
.00038
~.00064
.00202
-.00171
.00335
.98030
-.02163
(00813
00404
~,00359
.00021
.00168
-.00156
.00069

Imaginary
-.00003
00007
-.00013
.00021
-.0003)
«90051
-.00082
.003.C
-.01159
. 00685
.00290
-.00684
.00482
-.00105
-.00096
.00093
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The spacing between taps in this particular emsmple was t = .7/3,
Sixteen tep weights were optimised. The mismatnh after optimization of the
transversal filter in channel 2 was reduced by 34.2 dB. The normalised
mean square residue, as in Equation 17 with Yk(o) representing the product
of Butterworth and ttansversal filters, was reduced to 5.6 x 10'7. The s
phase error after matching was reduced to .02°,

This example i1llustrates the excellent channel-to-channel match which
can be achieved using digital transversal filters in each channel. The
FORTRAN program can be used to explore other cases of interest.

4.3 A.H.gnt of RADC Receivers

The equations used for obtaining the optimum weights from the mesasured
data supplied by RADC are listed below.
Definitions
I: = Output of receiver (k) measured at frequency (x.) at output
of FFT (in phase component)
= Same for quadrature component
. T‘p\lplﬁiﬂ‘

%
T

('™

= Adaptive weight vector for receiver (k)

<€
n
€ e+ €€

-4

= Weight vector for reference receiver (middle tap = 1)

ol
.
oco0O0OrOOO

Nw2L+ls=¢of taps (odd)"
R = # receivers
(1 < K < R) (Complax receivers)
R = 16 nominal
P = # measured frequencies
(L<s <P) P = 20 nominal

" For mathematical couvenience oaly. The calculations could be carried
through with an even number of taps also.
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STEPS_FOR_ADAPTIVE PROCRSSING
GLVEN ACLITUDE
k k
I. A.(!)
ot P
l<kelé
1l <9820 , 13-110 Bz at 3 Hz incraments
1. $0 Rafarence nt
itude Al nt
1
A (1)
k k 60 Hx
A_(I) = A(L)®
PR Mo 1s (D)
,
A (1)
k k
A.(Q)m = A Qe :%Qi!(—q;
60 Hs

Phase Alignment

k k 1 k
gDy = 450D + 00 5 (D = 960 4, (D

Y @ury = (@ + 4y y (D = 4G 4, @

2. Complex Receiver Foramstion
Lat

IEm'@:
Q‘:m'@:

The outputs of the (1“) tap for tap spacing (t) ts

@Ok tn « &% (tygy cos 10y Dy + 20 x, U0

)
@

(1)

(2)

18))

4)

(5)

Da e al Ml ittt ¢ ami .

Kl il -5

4
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@k (1) = A (Q) yun, COB 0‘ (Q) yuy +27 (h)} (0 < 1 ¢ 2L)
] s " NEW s "V NEW (1 P e T -
@t -Oan+s @} an
Let . \
@
o OMY
. . L ]
k
@4
= complex recaiver output (Hk) for frequency (x.)
ADAPTATION
Pafinationg:
1
Y2
- v
v "|- = Adaptive weight vector for receiver (K)
\'21+1/ K

vl - Weight vector for reference rec:iver
(middle tap = 1)

ol
]
000 FOoOO

Hkk = Covarisnce matrix for receiver (K) output
Hrr = Covariance matrix for reference output

Hkr = Cross covariance matrix of receive (K) and reference

(6)

)

(8)

i
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Prom (8)

'&u'i@? ®-E‘ (9

s=]
P

T NOHIOH a0
s=l
P "

EdMNOHIOK an
am

Adaptive Weight Formation

W, Gopt) =M M T (12)

Mean Square Error Repjidue
= Mead normalized square power residue

for filter (k) after adaptation
Rk = Normalised mean square power recidue before adaptation

Residue er Adaptation
-1 -1|
(::).t [ Hkr Hkk Hkt I3
?'n"%‘
Residue Prior to Adapration

)3 OHEIO} ][@* oH
xk--‘-'-lm (14)

I3 Hrr ¥

c»l!»

(13)
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3.0 RESULTS

5.1 RADC Receiver Data

The method described in Section 4.0 was applied to the RADC Dexter data
This system consists of 32 homodyne receivers configured

acquisition gystem.
Each receiver output (I&Q) has its

as 16 complex receivers wiri I&Q outputs.
own I.F. filter with a nominal bandwidth of 15 to 110 Hz. Measurements
were taken of the phase and amplitude responses of all 3§‘f;Eeiverﬂéﬁzﬁﬁéié

by stepping a synthesizer across the passband of all channels simul-

taneously and recording the sampled outputs on magnetic tape. A 256

point FFT was then run on each channel and phase lnd_lmplitunco calculated
The amplitude response of Receiver #1, I-channel, is

from the outputs.
Using this channel as a reference, all other receiver

shown in Figure 5-1.
channels were compared with it and error curves in both phase a i1 amplitude

were computed. An example of this is shown in Figure 5-2 where the phase

and amplitude errors between Receiver #2, I-channel and the reference are

plotted. (It should be noted that in all cases the channels were axactly

matched at the 60~Hz point in the passband. This can be done with no loss
The object of the optimization is to minimize the total
The magnitude of the complex error vector is plotted for the

To get a single measure of the error magni-
The final

in generality.)

error power.

sbove example in Figure 5-3.
tude, this is integrated over the bandwidth and normalized.

measure is error power out of the reference chanuel for a white noise input.
(It is a meusure of total distortica.) For the example given, this number

is -30.39 dB. In a similar manner, ihe normalized error was computed for

all other receivers ani channels using Receiver #1, I-channel, as the refer-

If the error is averaged over

ence. This result 4is shown in Figure 5-4.
For the data showm,

all the receivers, a net mismatch can be calculatad.
thia iﬁ -31-78 dBo
The achievable improvement in the error wvas coumputed by designing

filters of various lengths (4, 8, 12, 16 taps) aud computing tha residual

error remaining at the output of the filter. (o 1!l .atrate this, the
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. example of Figure 5-2 will be used. Taking Receiver #1, I-channel, as the
] : reference and Raceiver #2, I-channel as the channal to be matched to the
reference, an 8-tap filter was designed. The phase and asplitude

errors remaining after the filter, are shown in Pigure 5-5, aloug

vith the input ervors for cowparison. When these numbers were comverted to

] pover and integrated over the bandpass, the results suowe an improvemsat of

; 7.81 4B for this emample. This procedire wvas repeated for all receiver

; ; channels and for 4, 8, 12, and 16 tap filter designs. The residual ervors

E obtained are shown in Figure 5-6. (Note that the results for 16 taps show
8 characteristic flatnass around 63 dB. This is due to the signal-to-molse

limit of the input data. Actual improvements for 16 taps are probadly in
sxcess of this limit. "

If the data of Figure 5-6 are averaged ovar all receivers, the results
may be plotted as a design paramstar curve showing residual error versus
filter length. This is done in Pigure 5-7.

Y Pinally, Appendix G shows all of the results with designed filters for
" = all receivers sud channels and for 4, B, 12, and 16 taps.

e % s o T T T TR AR TS

3.2 Alternative Uses of the Trangversal Filter

In considering the utility of a digital transversal filter for squali-
E f sation, the possibility of its application for other purposes comes to mind.
4 - Three areas vhere this may offer specific gains are given here as exumples.

L | S5.2.1 Responsa Synthesis .
f 1 The filter may be used to synthesisze some desired overall frequemc
k ' response. This could include

‘ 3 - Removal of in-band ripple caused by the analog filter responsa

! 1 - Stespen the roll-off characteristics of the receivar bandpass

- Tailor the recaiver bandpass to approximate a Gaussian response
to prevent ringing.

5.2.2 Adaptivity

The filter may service directly in a signal processor that adaptively
sets the filter weights (e.g., a Griffith's algoritim).

5.2,3 Deterministic Range Patterns

o T T T g T

The filter may be used to vary the antenna beam pattern with range in
a frequency coupression system in sows desired deterministic fashiomn.

e 2 DL AN TS i S v U i
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$.0 RECOMMRDATIONS
The specific recommendations for work that remains to be done in the

area of receiver filter tracking ara:

= Use Sk1's system to confirm design paramsters on more conventional
tadar receivers.

= Demonstrate tracking improvessnt through increased range and
spatial sidelobe comntrol on WARF or RADC system.

« Evaluate limitations, with recpect to receiver tracking, of
PRS and determine impact on potential parformance using adaptive
technology.
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2.9 BAYTHEON EYFORIS
Section 8.0 through 9.0 of this report describe the emgineering
sarvices performed by Raytheon Company under subcontract to Tachnology
Service Corporaiion in support of the RADC Adaptive Processing Progrem -

Phase II. There wers two primary tasks associated with this affort:
1. Adaptive Processing Software

2. Data Collection and Analysis Progras

The first task wes to upgrade the software package developed in the
Phase I Program by adding s calidration procedure to use & near-£field mono-
pole source and by adding s Radar Processing mode. The Radar Processing
Mode displays the Amplitude versus I.F. frequency for a fixzed steer direc-
tion using either adaptive or conventicnal beamforming techniques. This
mode is identified as the Radar mode because it processes the data in the
manner in which an OTH radar operates. The addition of this wode will
snable a determination of the capabilities of adaptive processing techniques
to improve the performance of an OTH radar im the HF environment. The
second task was to collect data using a lé~element array and Dats Acqui-
sition system at Dexter, New York, to: (1) provide data to checkout the
softvare package; (2) to provide TSC with dats which was required to develop
and generate the equalization filters, and (3) to measure the performance
of the l6~slement array with OTH sources using conventional beamforming
techniquaes.

Algo included in the first task was the transfer of the off-lins data
processing programs developed under both Phase I and II to the Sigma-3
computer at RADC. This provides RADC with a complete in=-house data pro-
cessing capability. The trasnsfer of these programs to the Sigma-3 has
been successfully completed and we would like to thank the persounel at the
Data Reduction Centar at RADC for their cooperation in this task.
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8.9 ADAPTIVE PROCESSTNG SOVTMARK

Under the Phase 1 program, software was designed and implemented to
proceve and display dats collected on a temporary lé-element array at
Dexter. This array wes built especially for this program so that vhen the
nev 304-slement planar array at Dexter wss completed digital beamforming
techmiques developed in this program could be rusdil; utilised on the nev
array. The software developed included s real-tims oparating system as
well as an off-line data processing capability.

During the Phase 1l program, the off-line software was modified and
augmented with additional capabilities. DBafore discussing the off-line
softvare, the on-line system will be briefly descridbed. Figure 8-1 shows
a schematic block diagram of the on-line system. The output from each of
the 32 receivers (I and Q receivers for sach of the 16 elements) is digi-
tized at a 250 sampler/second rate. The digital data is recorded directly
on 9 track/800 bpi tape in two's-complement binary format without processing.
This is a very attractive featurs as the date can be processed at a later
date, using the off-line programs, with a variety of parameters and algor-
ithms. The only limitgtion ¢ the 200 Hz RF bandwidth and a sampling rate
of 2350 Uz for each receaiver. In order to fully utilize this feature, cali-
bration signals must be recorded during each data collection pervied. This
allove s complete cslibration to be implemented vhen the data is procensed
on the off-line system. During the data collection, a monitor channal is
available which calibrates and displays the Angular Power Density Spectra,
ADPS, for selected data. :

The off-lina processing software is schematically shown ia Pigure 8-2.
7The software has three major componantst

1. Calibration: Uses either an internal test signal or a near-field
monopole as a source to match phase and awplitude of the element ports re-
ceiver subsystems. Correction factors are ganerated and stored for later
application to the data.
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Figure 8~1. On-Line Data Recording System
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2. Angular Power Density Spactra (APDS): Generates the APDS using

either adaptive or couventional (FFT) beamforaing techniques.

3. Radar Mode: Generates amplitude versus frequancy at fixed steer

directions using either adaptive or conventional besmforming techniques.
Appendices A-E contain listings of the programs that comprise the
off-1ine processing softwars. The programs and their nomenclature by
which they are identified are listed in Table 8-1.
currently operational oa the Sigma-5 at RADC.

These programs are

Table 8-1. Off-Line Adaptive Processing Software Programs

Appendix A: Calibration - MCALT

Appendix B: Conventional Angular Power
Densgity Spectra - CONVT

Appendix C: Adaptive Angular Power
Deaunsity Spectra —ADAPT

Appendix D: Radar Processing with Con~
ventional Techniques ~ RCONVT

Appendix E: Radar Processing with Adaptive
Techniques - RADAPT

8.2 Calibration (MCALT

The 32 receivers in the Data Acquisition System were designed and
measured to track within + one percent in phase and + one percent in ampli-
tude with each other. Calibration procedures were implemented to remove
systematic phase and amplitude errors introduced by the antenna and receiver
subsystem, i.e., to maintain orthogonality between corresponding I and Q
channels and amplitude and phase tatch betwsen elements. Two calibration
signals are available. One 1is an internal test signal which feeds an
identical phase and amplitude reference signal into each of the 32 recei-
vers. This will remove systematic errors in the receiver subsystem but
not the antenna subsystem. -A monopole located 600 m in front of the 16~

element array can be used to calibrate the antenna subsystem as well as

the receiver subsystem. The monopole, howeaver, presents a spherical wave-

front to tha antenna and for it to provide a plane wave source, the cali-
bration program was modified to remove the spherical nature of the signal
wvavefront from the reference monopole. Figure 8-3 is a block diagram of
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Figure 8-3.
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the calibration procedure. The numbored points indicate wvhere calidration

data is diseplayed and hard copies available. The calibration progran ve- '4
quires as imput the time in hours, minutes, and seconds to specify the data
on the tape to be used for calidration. In addition, the aumber of data
sets (LTIMES) used in averaging the correction factors is specified, BRach
data set is 16 time samples or 0.064 s. Ths calibration source is also

3 specified as Internal or Monopole. If the monopole source is used, the
operating frequency in Miz of the monopole is also specified.

A 16 pt real FFT is performed to determine the phase and amplitude of
the calibration tone for each of the 32 receivers. A single frequancy
tone is used for calibrating tha receivers. This procedurs matches the 32
receivers at only one point in the 100 He filter bandwidth. A digital ;
squalization filter techniqus has been developed by TSC (Section 5.0 of this : ;
report) to correct for variations between receivors across the bandwidth of 3
each filter. At this point, (1) and (2) in Figure 8-3, correction factors i :
are generated which produce orthogonal and equal aasplitude I and Q channels.
¢ The I channel of each receiver pair is left unc- «2j'ed and thi phase and
amplitude of the Q channel is adjusted. The receivers are numbered 1 to 32
with the odd numbers being the I channels and the corresponding Q chamnel
the next even number. A 16 pt complex FFT is applied to each port of the
“ receive subsystem on the same data set used to obtain the I and Q correc-

i‘- tions after the corrections are uﬁpllcd. This determines the phase and
; amplitude of each element of the array, (3) in Figure 8-3. Up to this
| point, there is no difference between the procedures for the monopols or
internal test signal. The differant procedure for each will be duscribed
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4 8.2.1 Internal Calibration Signal

The internal calidration signal is injected into the 32 receivers with \
equal phase and amplitude. This corresponds to a plane wave at boresight. ;
For a plane wave at boresizht, the response at all the elements must be of ,
equal phase and amplitude. Defining thy signal at cach eclement as sn - '
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3
These correction factors, 2, insure that all the elements have tle sams i
4

S e g e 4

phase and amplitude response for a plane wave at boresight; see (5) in
Figure 8-3. The correction factors for each I-Q pair and elemsnt matching
are stored on the disk. These corrections are then applied to dats before
the Angular Power Density Spectra or the radar maps are generated.

? 8,2.2 Monopole Calibretion
A monopole was located in front of the l6-element array. PFigure 8-4
shows the position of the monopole with raspect to ths l6-ealement. array.
The distances from the monopole to the front posts of the lst and 16th ale-
sent were lumyod.. A spherical wavefront from the monopole is aleo showm
with the distance betwsen the wavefront and each element shown in the Tabla.
Before the systematic phase and amplitude corrections between elamsnts can
ba determined, a factor has to be applied to the spherical wvavefront to
make it appear as a plane wave. A correction factor based on a spherical
calibration signal would distort the measurement of a plane wave source.
The signal meansured at the nth element is A n.“n. In order to make the
: spherical vave look like a plana -rave, the monopole signal is nhase retarded
E , at each slement by §¢ = 2vd “/A vhere d _ is the distance betwsen the vave
( '- front and the ath element. Tha slement-to-element correction factoxr for
' the monopole source is zn - Mnoux where Mn - AllAn and “n ¢ - (¢n
= §¢_). With this correction factor both the antenna and receiver sub-
.‘ systens are calidbrated as in paragraph 8.2.1.
;- Figure 8-3 shows a conventional APDS for the OTH signal frum WWV at
i ; 10 MHz using calibration factors obtained from the monopole with and without
K spharical corrections., Correcting for the spherical wavefront of the mono-
& ’ pole signal improves the angular resolution of the conventional (FFT) APDS.
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_8.3 ANGULAR POWER DENSITY SPECTRA
The angular power density spectra (APDS) of the recaived energy is
y ‘ deternined using either conventional or adaptive beamforming techniques.

Figura 8-6 shows a block diagram of the APDS software for both the adaptive
and conventional techniques. [
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; f % The elements wers 220 foot long single-wire Beverage elements with a L
a : spacing of 18.288 m. The element phase centers were chosen to be approxi- L
mately 2/3 of the length of the element back from the front posts.
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8.3.1_ Conventional APDS (CONVT)
The conventional APDS is generated by the program CONVT. The input

data is the time (hours, minutes, seconds) and the operating frequency.
After the corrections are applied to the data, 16 time samples from aach
element are time-weighted with a 70 4B Dolph-Chebyshev (D=C) waighting func-
tion and a 16 pt complex FFT for each element is performed. This gives an
effective 64 ms coheremt iutegration period. PFor RElemsant #1, the Doppler
bin, where the peak signal occurs, ie ideutified. The phase and amplitude
for this Doppler bin is determined for the 16 elements. The 16 phase and
amplitudes for this doppler bin are then spatially FFT'd using a 70 dB D-C
weighting function. The 16 amplitude outputs from the spatial FFT form the
APDS when plotted against the azimuths of the 16 FFT baam outputs.
Conventional (FFT) beamforming with a 16 pt spatial FFT provides 16
independent beam positions. The direction of the beams ir sine (i.e. u)
space is defined by vy ® + M/2 = ni/Md wvhere M is the number of slements,
n is an integer from O to + M/2, and 6  is the azimuth of the 2t® bean
measured from boresight. The angle at which the FFT formed APDS will begin
to repeat is vhen n = + M/2 or u = + 1/2 A/d. For X = 2d this occurs at
+ 90° in angle space, and for A < 2d the azimuthal angle coverage of the
APDS is reduced. An FFT APDS beam position at the far right (n = M/2) is
the same as the beam position on the far left of boresight. For successive

values of n = 0,1,2,...,M/2, the bear positions are equally spaced in sine
space up to the point where the FFT APDS begins to repesat. The same is
true on the left of boresight. The output of the FFT APDS is l7-~beam posi-
tions (two-beam positions are identical for n = M/2) equally spaced in sine
space. Figure 8-5 shows the APDS for an OTH source (WWV) at 10 MHz. The
source occurs at approximately 30° to the right of boresight. For APDS
maps presentad in this report, s negative beam position angle is to the
right of boresight. The antenna boresight was 240°T and 30° to the right
of boresight on the APDS corresponds to an azimuth of 270°T. The calcu~
lated direction to WWV from Dexter is 271.3°T. At 10 Miz and for an esle-
ment spacing oi 18.288 m the APDS covers azimuths + 55° from boresight.

The 17 data points at the output of the spatial FFT are formad within thia
+ 55° region. Also the points are equally spaced. Finally the maximum
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steer 0.
BAX

fied by the condition

for an array with no grating lobes in visidle space is speci-

o, =+osta™d (/d-2)
SAX

This maximum steer is indicated on the display by two vertical ticks on the
horisontal axis which for a frequency of 10 MHs occur at + 39.8°,

3.2 ti D

The input parameters for the adaptive APDS program are time (hours,
minutes, seconds), mode (1 = normal, 2 = spectral preprocessing of data),
operating frequency, element configurstion, and NGROUP. NGROUP is the num-
ber of sample groups used to generate the covariance matrix. ERach sample
group contains 16 complex time samples per array slement. In the norssl
mode an NGROUP of 2 is usually selected. The normal wmode indicates that
the covariance matrix is determined for the entire filter bandwidth. In
the preprocessing mode, a 16 pt complex FFT is performed on each elament
output and the peak signal is resolved in frequency. The covariance matrix
is generated for a specific frequency cell in the filter bandwidth. (For
a 16 pt FFT in mode 2, an NGROUP of 32 is required.

This report cannot discuss in datail the algoritims used in producing
the adaptive APDS maps. A brief discussion will follow so that the computer
programs in Appendix D can be followed. At a specified look direction the
output of the beanformer is y = WX vhers X is an N slemant complex columm
Wt ig the trans-
pose conjugate of the weighting function for a specific look direction.

For conventional baamforming Wt = V* yhere V is the unit vector in a speci-
fied steer direction. For adaptive beamforming it has been shown that the
sat of weights that optimize the SNR for a given look directiom is:

IS
1
v L vy

1 is the inverse of the covariance matrix F, M is the number of

elements, and (V* F'l V)/M is a normalisation factor. The power dengity in
a given look direction is defined as yy*.

W* X we can show that:

vhere F~

Using the definition of y =

AN Y
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This definss the power density for a given look direction. The APDS is
obtained by calculating 1/(V* r‘l V) for 65 look directions equally spaced
in sine space from -1 to +1. The APDS for WWV at 10 MHz using Adaptive
waights as genarated by the adaptive algorithm described above is illus-
trated in Figure 8-7.

8.4 Radar Procesging
An HF/OTH radar detects targets after range/ Doppler processing.

Evaluation of convontional and adantive beamforming techniques for OTH
radars requires procsssing of the Jdata in a radar detection mode. For this
reason, the off-line adeaptive processing software has been augmented with
a radar processing wode. This modu displays amplitude versus frequency

for a fixed steer direction. The bsamforming weights can be generated with
either conventional weights or adap:ively calculated. PFigure 8-8 is a block
diagram of the radar processing mode. The data is represented by an N
elemant columm vector X. The beamformer multiples this column vector by a
wveighting function row vector determined either adaptively or conveationally.
The output of the beanformer is a time series of the complex scalar y.

This time series is weighted and FFI'd. The output is the amplitude versus
frequency for a selected azimuth., In the current program, the size of the
FFT varies from 16 to 256 complex points which for a sample rate of 250
complex samples/second represents a coherent integration time which varies
from 0.064 to 1.024 seconds.

R - -

bt

e i e

il e e i -k L




. ey s s At = et i - st vT e T ﬂ‘.
# ,
45 H \
3 !
| .
3 |
{ :
Y i
i
E ,
¢ )
|
: !
0« 1
. !
b !
-20J :
L R
i 5 =40 i
: - g
v j
k .
E -60 -
3
¥ -80 T — Y 4 T Y
s -90 -60 -30 0 30 It 90
§ Azimuth |
Moda } 8 Elemants Spacing 18.288 Meters i
] Freq. 10.000 MMH2 Limits239.8 Degrees
Ssmple Time 13 Jun 1617:42 WGROUP = 2 1
3 3
{ 2
b ]
’F 4
i E
{
|
Figure 8-7. Example of Angular Power Density 1
! Spectra Using Adaptive Weights
!
: ]

o . gy S— ——— e £ & W S b e . ._J



ARG . ) £ oningie .ot T TN SRR T ST e s

a hal ]
4¢ j
{
i i i
! i
“it. : ;;
; Apply ! !
! Corractione
bk
? . ,
E Coveriance Maptive ] 3
‘ - - Matrix & Waights {
}. lavert : )
k |
|
“' * o
i . ;
E Steer } j
k D*“e‘“n g j‘
E X { i
b
E Beani{ormer \' 4
f y = Wex N )
~ < }
N Conventional ;
Weights with 1 f
70 dB D-C i

T T ————— T

70 2 D-C
Time Weighting
) f
v j
\ 3
| P
v i g
) Range/Doppler ;
4 Frr
4
q
Radar Display
smp vs Loppler
2

Figure 8-8. Block Diagram ¢: Radar Proceszing for
Adaptive and Conventiocnal Beanforming




i e s o

47

8.4.1 cConventional Besaforming (PCONVI)

The oteer direction aspecified determines the ateer vector V.

For conventional beamforming W e V., 1n addition, a 70 dB D=C cpatial
wveighting function is applied across the lé-element array. The program

can easily be generalised to apply different spatisl weightings if required.
In addition, the number of elements can be variable and from 1 to N elements
can be used. This is done by weighting with 0 those elements vhich are not
desired. Depending on the desired frequency resolution, a time series of
complex scalars, y, are obtained from the output of the beanformer. A 70
dB D-C time window, which is specified by the sise of the FFT, is applied

to the data. The amplitude output of the resultant FIT is dinplnyod.'
Figure 8-9 shows the output of the radar mode with a 256 pt FFT for a

50 Bz test tone at boresight. The horizontal axis shows doth the FFT cell
number aud ite associated frequency cell in the 250 Hz band as determined
by the sampling rate. In addition to the sample time and the steer direc-
tion (relative to boresight) the peak signal is shown. The data when
plotted is scaled so that the peak signal occurs at 0 dB. The value of the
peak signal can be used to compare signal levels at the same FIFT cell for
different steer directions. This assumes that the same data set is used to
produce the radar maps at the selected steers.

Figure 8-10 shows the output of the radar processing mode at 0° and
«27.95° for WWV sigoals at 10 MHz. The signal from WWV at the 0° steer is
39.1 dB belovw the signal at the -27,9° steer. The conventional APDS for
this time period (see Figure 5) is in agreement as it shows & slightly less
than 40 dB sidelobe level at 0° when compared to the pesak of the APDS.

8.4.2 Adaptive Beamforming (RADAPT)

For the radar mode using adaptive weights, data is read in, stored onto
the disk, and added to the covariance matrix, as in ADAPT. The matrix is
then inverted and the weights in a given look direction are

we Flv/cover-lvym

and the output of the baamformer is
y-"*x.
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As for the conventional mode, a time series of 'y' is obtained and time
windowed with a 70 dB D~C weights prior to the FFT. The weights can be
generated for any look direction by the appropriate selection of the steer
vector. In order to expedite the generation of radar maps using adaptive
wvaights, the inverse of the covariance matrix is determined for a set of
data and may be used for several asimuths without regenerating the covér-
iance matrix.

The number of samples used to generate the covariance matrix is speci-
fied by NGROUP. 1In the adaptive radar mode, the number of time samples
used is the doppler/range FFT size. The NGROUP required is specified Sy 24 x
NGROUP = FFT size. For example, a 256 point FFT requires an NGROUP of 16.
The covariance matrix is a 16 x 16 matrix (for l6-eloment array) which is
N xj. z is the complex signal at the
element and i and j are rumnning indices representing the 16 elaments.
For an NGROUP of 16, 256 values of x, are used to determine the expectation

value of x, xj. This approach ensures that the weights generated from a

formed by the expectation value of x
th
i

given data set are used on the same data set to generate the adaptive radar
mode. The approach described avove although specified at a lé-element
array can be gineralized to any number of elements. Figure 8-11 shows an
adaptive radar map of WWV at 10 MHz using adaptive weights for an 8-element

array. Indicated on the figure is the element configuration utilized.
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9.0 EXPER P

A limited experimental program was undertaken during this phase of
the Adaptive Processing Program. The objective of the program was to:

1. Provide data necessary for implementation of Equalization Pilter

by TSC.

2. To provide data to chaeck-out off-line adaptive processing soft-

ware described in section two of thais report.

3. To measure sidelobe levels with OTH sources achisvable with the

l16-eleamant array using conventional beamforming.

Table 9-1 lists the data collected during the Phase II Adaptive Pro-
cessing Program. The data for the equalization filter consisted of the
output of the 32 receivers for CW Test Tones from 5 to 150 Hz in 5 Hz fre-
quency increments. The data for each CW Test Tone was time weighted (with
70 dB D-C weighting) and processed with a 512 point reat FFT. The phase
and amplitude of the test tone for each receiver was determined and refer-
enced to Receiver 1. The results were forwarded to TSC for use in the
construction of the digital equalization filter.

The WWV data was used to verify operation of the off-line software.
This has beeu discussed in detail in Section 8.0 of this report. The data
was also used to determine sidelobe levels achievable with the l6-element
array for the OTH source. Figure 8-5 of this report illustrated a "ypical
angular power density spectra of WWV which shows a 40 dB sidelobe response.
Finally, two cortrolled CW sources (SRI and UI) were explored to determine
performance of Adaptive and Conventional Processing in the presence of two
sources. Unfortunately, transmitter difficulties at the University of
Illinois prevented the observation of the two controlled CW sources.
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Date

14 June 1975

14 Jun
28 Augns: 1975
2y .. igust 1975

29 August 1975
29 August 1975

29 August 1975

1)

@) yy.

“Table 9-1.

Data Collected During Phase II
Adatpive Procesasing Program

Iine
1528:20 - 15442
1611:30 - 16342

2336:30 - 23552
0011 - 0027z

0030:52 - 004:40Z

0105:30 - 0121:152

0135:30 - 0149:302

Comments

Filter Equalization

Data
WWV at 10 MHx
WWV at 10 MHsz

sar & ;2.
CW at 7.8 MH:

SRI & UI
CW at 9:835 MH:z

SRI & UI:

CW at 7:800 MH:

SRI & UI:
CW at 9:835 Mu:

SRI: Stanford Research Institute - CW Transmitter at

Los Lunas, New Maxico

University of Illincis - CW Transmitter in

Champagne, Illinois
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APPENDIX A
CALIBRATION PROGRAM
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PROGRAM MCALT

THIS PROGRAM T8 CALLED MCALT

READS RAW CALTIBRATION TONE SAMPLES FI0OM FIELD TAPE

AND GENERATES CORRECTION FACTYORS, SJOURCF VMAY FITHFR

BE INTERNAL NR EXTERNAL (MONORPOLE)

READS TAPE « 512 DATA AORDS + 11 PARAMETER WNRDS = 523 WIRNS,

Q9 SEPTEMAER 1075 14600 NITH CORRFCTED MONOPOLE CNRRECTINNS

REAL TSAMPL,IQRCNRA,CO8,CARS,CORA(16),ELPH(16)
INTEGER CTIME,STIME, IDR(S)

COMPLEX ZCORR(16),28AMPL,7CORRY,ZTEYP(16),77CORR(16),2TEVPY,2T-MP2

OIMENSION TACORA(16),DELPH(16),PHIJUT(16),YPNINT(16),0UTRUF (A4),
*NAUF (523),N0LPHC16), XAM(16),XPH(16),TR(B),TIV(E)
DIMENSTON NDIST(8),SPHCOR(16)

COMMON TBUF1(262),1RUF2(262), INRUF(523),ISAMPL (32),08AMPL (32),
* AM(32),PH(32),CTIVF(6A),STIME(S)

EQUIVALENCE(CINRUF (1) ,WRUF (1))
EQUIVALENCE (OUTRUF(1),TIRCORA(1))Y, COUTRUF(17),NELPH(1)),
* (OQUTRUF(33),2CNRR(1)), (PHIOUT(1),YPOTNT (1))

DATA(OOLPH(T),121,16)/2,21266,0,25237,7,13004,7,2R8431,M,4R131,
* P, 69921, RBRB9,Y P,1,.0,R RRQ,N,A09051,M 40813),R,2843%,7,13904,
* A, A%5237,2,712K6/

DATA (IR(I),I=1,8)/77A0Am,24040,7A0C3,2CRCY,2CFECF,2C5CC,2ARCE,
* 2CFAE/ "

DATA (TIV(TY,T=1,8)/2ADA0,20A0,Z2A0A42,72800AK,7CFCC,70403/

DATA (IDS(IY,I1=21,8)/2A242,200A0,202C4,7C2A0,72CACF,2D?2CE/

DaATA (DIST(!),Izt,R)/ @,4,733,7,512,11,427,

1 12,772,14,534,15,713,16,303/

DATA INDUM,ICOLON,RAN,TIFIRST,NSAMP ,NCHAN/ZARAR,2RAAN,57 20578,

*?A,512,32/

TAN(DUMMY) 2§ TN EDUMMY ) /E0S (DUMMY)

e -

CONTINUE

DO 3 121,14
CORA(IY=n,n
ELPH(T)Y=, 2

3 22CORR(T)ISCMPLY(D,0,7,7)
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CALL RURST

TIMES = NUMARER OF TIMES wANT TO AVFRAGF THFE CNRWelYTNN FACTORS

NRITEC13,111)

FORMAT('TIMF HR,VIN,SECS LTIMFS(342,158)")
REAND(13,112) IWR,IMIN,TSEC,LTIVES
FORVAT(JA2,15)

ARITE(13,128)

FORMAY ('SOUQCE? A=TNTERNAL {1=MAONIPOLE (T1)')
REAND(13,12AY18N1RC

FORMAT(IY)

{FCISOURC,FN,MIGO TN 112y

ONNPOLF TEST TONE SOURCF
OMPUTE PHASFE NISTANCFS
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c 57
WRITE(13,177)
1@7 FORMAT('INPUT NPERATING FREQUENCY (F6,3)") CLELY)
READ(13,1A8)FREN PANAS
1P8 FORMAT(FS,Y) CLLLY
XLAMDA®299 7928 /FREN LLLTY
00 %2 T=i,R ANNAS
SPHCNRT)uK,28318eDIST(TY/XLAMNA 20069
80 SPHCOR(17=1)a$PHCOR(T) TR
1101 IFILE=+1 CLLYA
CALL ROTAPE(IFILE) AN72
CALL TMASCTI(CTIME) TR A
IFC(CTIME(C4) NE,IHR,OR,CTIME (%) NE,IMIN OR,CTIME(R) NE, nan7de
t ISEC)Y 6N TO 110}y nn7s
DO 68An L T=y,LTIMES ANAYS
c anar? |
€ OUTPUT LT COYNT ON THE RIAR SET IR TO 7% *N078 §
c "NN29 ;
CALL RTIRDOT(LT) TTLY)
c CELLY
C READ A RECORD LY
c P2ORY
IF(LT.ER, 1Y GO TO 110K CLLLL
IFILE=+{ I J 1.1
CALL RDTAPE(IFILE) T LY
CaLL TMASCT(CTIME) YL
1185 DO 16 l=1,NSAMP ANPAR
16 NRUF(IYSFLNATCINRUFCI)Y) nANAQ
c CLLLY,
C PERFORM 16 PT, DFT ON EACH RECEIVER PANG Y ‘
C a00e2 I
DO &7 ICNRR=Y,2 nRAQ3 3'
DO 6690 IFL=1,16 AAMQ9A |
TCONSTZ2IEL =1 ANAYS
IF(ICORR,EN,1)G0O TO 4 ARNQG
ANGLRS (92, 3=DELPHC(TEL))/RAD ANA9Y?
COSANG=ZCOSCANGLR) I LLE
TANANGETAN(ANGLR) aANNQGQ
4 CONTINUE nN100
D0 69 121,16 AN Ay
IRXWNETCONST+32w(T=1) AN1A2
123241 ANI03
oMz 12 I BN T
TSAMPL (12M)YsWRUF (TRYXWN) LAY ] i
ISAMPL (12)27,0 L ILT IR
ASAMPL (I2M)2wWRUF (TRXWN41) an1ay
SAMPL (12)27,9 I IE LI
IF(ICORR,EN,1)GN TO 69 ARIMQ
QSAMPL (I2M)2QSAMPL (12M)« TAEORA(TEL) /COSANG=TSAMP (12V) #TANANG LR
69 CONTINUE eat1y |
o I R B i
C THE TSAMPL ARRAY NOW CONTAINS 16 SAMDLES (TMAGINARY PART SET = A.0) IIER .
C  FOR & DFT NN THE [=CHANNFL PM114
c SAME FOR THE NSAVPL ARRAY CERRE
c ANI16
¢ NTNDOW PRINR TO FFT LYRY
c AMY11A
DO 691 T=21,16 nM119
[2224#] AR120
7SAMPLICMPLY (1SAMPL (12=1), TSAMPL(T2))*CMPLX(NALPH(TY, M) ANy21
ISAMPL (12«1 )3REAL (25AMPL) ANy22

TSAMPL (12)=ATMAG(ZSAMPL) AN123
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ISAMPLBCMPLl(QSAMPL(T?-1).NSAMDL(!?)W*CMFL!fhnLPH(!)oﬂ.ﬂ)
RSAMPL (12=1)BREAL (72SAMPL)

691 QSAMPL(I12)=AIMAG(ZSAMPL)

NOW PERFORM A DFT ON THE T=CHANNEL, THEN TWE NeCHANNEL

CALL FORT(4,=1,18AMPL,IFERR)
CALL FORT(4,e1,RS8AMP|, IFERR)

THE ISAMPL AQRAY NOW CONTATNS 16 COMPLEX (32 TOTAL)SPECTRAL VALUES
FOR ONE TeCHANNEL RECEIVER

SAME FNR THE NSAVPL ARRAY

NOW GET SPECTRA « AMPLITUNE AND PHASE VS, FRFQUENCY

D0 &6 JCHANL®Y,?
NO 68 121,14
12¢2+] =y
TF(JCHANL ,FN, 2160 TN KA{
CALL AMPHAS(TISAMPL(T2),1SAMPL(T241),XAMCT),XPH(T)Y)
GO TO 68 '
881 CALL AMPHAS(QSAMPL(T2),ASAMPL(T241),XAM(TY,XPMH(T))
68 CONTINUE

FIND MAXTMUM AMPLITUDE e THIS 1S THE CAL TONF
SKIP xaAM(1) = D,C, DN ONLY THE FIRST RALF NIIMRER NAF OTS

DUE TO THIS SEING A RFAL FFT

NP1S=Q
XKOUNT=?2

CALL FNOMAY(XAV,NPTS,KNUNT)
IFCJCHANL ,ER,2)IGD TD AKS
AMTICONSTIZYAMIKOUNTY /3278, 7
PHCICONST)SUPH(XOUNT)

GO TO 66

865 AMCTCONST+ 1) XXAMCKOUNTY/Z3276,7

OO0 00

PHCICONST+1YXPH(KQUNT)
66 CONTINUE
6699 CONTINUF

M ARRAY CONTAINS AMPLYITUDE VALUES(VILTS) FOR ALL RFCFTVERS, 1=32 IN
ORDER T(1)Y, (1Y), T(2), A(2) ,,, TC16), RC1A)

PH ARRAY CONTATNS PHASE VALUFS(NFGREES)Y FNR ALL RECFIVERS IN TWF
SAME QRDER

NOW PLOT AMPLTTIDES

542 CALL SSWwTCM(2,1UP)
IF(TUP . EQ1IGO TO spq
CALL RURSY
NRTTECI3,122)(CTIMECTY, 131,5),TCOLIN,CTIVE(R),LY
123 FORMAT (22X, 'CORRECTION TIME ' ,38842,3%,7282,41,A02,11%,1))
CALL TxwaAl?
CALL TXPLOT(R,0,2)
XSTARTS™,6
YSTART=23, 3
CALL AXTS(XSTART,YSTART,IR,«168,6,7,2,0,1,201,% 0n1)
CALL AXTS(XSTART,YSTART,TV,+12,2,0,00,0,2,001,1,0701)
0o 72 I=1,32
XEFLOAT (T YA 24 XSTART
YSAMIT)I /1, A+YSTARTY
IF(1,GT, 1161 TO /94
70

fny124
any 28
AN128
Amr127
an12A
ang 26
CLIRL
an1 3
ANy 32
L RIRA
CTIRY
any3s
n0136
an137
ANt IA
ne139
ANy 40
ANy 4y
Any142
nR14l
‘TIYY)
ANy as
AR 48
147
ARy 4R
nRY149
nRyISQ
ALK
pmy 82
AR15)Y
CETRY
CETEL
AAYSA
any87
N0y KA
Ay %9
ARy 6M
ANY R
IILY)
MY 63
T IRY)
ANy RS
AP166
an1&7
ANy AR
nny6Q
ony 7
any 7y
a2
any 7
AnY74
Ar17%
nny78
M7y
ARy 78
Any79
ontan
AnyAY
AAYAD
AAIAY
PR RY
AAYAS
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899 CALL PLOT(X,Y,2) »

70 CONTINUE
c
(o PRINT OUT P-ASE VALUFS e R 1'S AROVE A 'Y

NO 72 JPATIR=1,148
Ju2eJPATR
IFCICORR EN,2)GO TN 719
10CORA(CJPATRIRAM(Je ) 7AM(])
NELPH(JPATIR)BARS(PH(J=1YePH(]))
IF(DELDH(JPh!R).GE.\Bn,)DELPN(JPAIQ\ISGG.R-DFLPH(JBAIQ)
PHIOUT (JPATRIRDELPH(JIPATR)
CORACJPAIR)IZCORACJIPATRI+TACORA(JPATR)
ELPH(JPAIRIZELPH(JPATR)+DELPH(JPATIR)
60 T0 72
719 PHIQUT(JPAIR)RARS(PH(Jet)YePH(J))
IF(PHIOUT()Pl!R}.GE.ll@.)PHIHUT(J’ATR)laﬁn.m-PH!nHTprllﬂ)
72 COANTINUE
caLL PLOT(2,72,2,2,=1)
NRITEHS.UH) (FH(I)Q"1p‘ﬁo?)o(pH(T)ol.’o‘ﬂo’)opr‘OUT(I)DI.‘0.)0
* (PH(I).IO17.32.?).(PH(Y).IIIR.S?.?W.(PH!nHT(T).tno.IG)
1] FORMAT(23X,21HRECEIVER PHASE ANGLES,2(/7/72%,2H T1,RFR 1,/2%,2H 0,
* RFA 1,/71X,3HDTIF,AFR 1))
6702 CONTINUE

FINISHED TeR CORRECTIONS NOW FIND ELEMENTFELEMFNT CORRECTTIONS

NO A COMPLEX NFT ON EACH FLEMENT

o000 0

Nno &8aaA ICORR=Y,?2

2CORRI=2CNRRAR(1)

00 %2am TEL=1,1A

ANGLRR(QA =NELPH(TFLY)/RAD

COSANGECOS(ANGLR)

TANANGETANCANGLR)

IFCICORR NE 216N TN 8123

ICORRCTEL)SZCORRY/2CORRCTEL)

J2CORR(TEL)YZ22CORR(TELI+ZCNRR(TFL)
8102 ICONSTS2+TEL=1

no S1an 134,16

TRXWDETCONST+320(1=y)

1222+1

12vel2e

1SAMPL CI2M)YswRAUF (TRYWN)

ISAMPLtrzwsuﬂur(IRano\)-Tncnnﬂ(IELm/cnsAMG.rsAMpL(1;M).TANANG

NINDON PRIOR TO FFY

o0

ZSA“pLichLX(ISAMPL(T?“\oYSAMPL(T?))iCMPLithnLPH(TW,ﬂ.n)
IF(ICORR,EN,2)78AMPLE7SAMPL#7CORR(TELY
ISAMPL (12V)3REAL (28AMPL)
517 1SAMPL(12)=AIMAG(Z28SAMPL)
CALL FNRT(4,=1,18A4PL,FERR)

c
c GET AMP AND PHASE OF CAL TONE

no S101 T=i,16
1222ale)
511 CALL AMPHAS(TSAMPL(TI2), TSAMPL(T2+41),XAM(T), ¥PH(T))
NPTS21A
KOUNT=Z2
CALL FNDMAX XAV, NPTS, KNUNT)

fR186
ANIAY
AOLAR
AN RQ
LI AR,
ANLQY
na1e2
ARL9Y
YILY
[T ILL]
AR106
fAR197
JALL)
nn10Q
AR2N0
ARPMY
ARP202
AN
AA204
il
(I 1L
na2a7
AAPAR
aAm2ne
AN 0
AR21
212
am213y
N1 4
an215
an216
ax217
A2 A
PM219
AN220
anp21
nA22
an22y
nno24
AND2%
nA228
an22?
ARP2R
229
ALY
A2 31
an232
CEPRAR]
T LAY
ARP3IN
AND IR
LEFRY
EPRY
ANPIQ
AN240
aaz4a1
LY
An243
AR244
AN24%
ARP46
AmD47
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60
KOUNT282eXNINT
PTEMPCTELISCMPLY CTRAMPL (XNUNT2=1), TSAMPL (XNUINTDY )Y
IF(ICORR,GT,1)G0 TO 4990
7CORR(TIEL)Y=?TEMR(TIEL)
4990 AM(IEL)IEXAV(KOUNT)/ZI??68,7
SAAQ PH(TEL)Y®BXPH(KNINT)

o
i PRINT OQUT t& FLEVENT AMPLTITUNFS AND 2WASFS
t

BA1 CALL SIWTCH(2,1UP)
IFCTUP,EN,1)GO TO %S¢y
CALL PLTF?F
IFCICORR,GT,1,NR,ISNIRC,NF,1)IGN TN A7Q9
tJ
¢ COMPUTE AND BLAT MANOPALE CNRRFCTIONS
C
DN 6708 T31,186
PHCTISPH(T)+SPHCOR(T)#RAN
IF(PH(TY,GT,362) PH(T)SPH(T)=3AD,
6798 CONTINIE
CALL SPHCOM(Z2CNRR,SPHCNAR)
8222 CALL SSWTCH(2,11P)
IFCTURP EN,11GO TN SPa?
CALL PLTE?F
CALL PLAT(",2,2,6,«1)
NRITEC1Y,11%)
118 FORMAT( /78X, 'WTTH MONAPALE CORRECTIONG!')
€799 CONTINUE
KBAO CONTINIIF

NAW AVERAGE CNRRECTINN FAFTNRS NAVER LTTMFR] AND
SAVE LATEST CNRRECTION FACTNRS NN NDISC

FLTLT2LTIVES

DO AR12 T=21,16

TQCORA(T)IZCNARA(CTI) /FLTLY

DELPH(T)ISFLOH(TIV/FLTLY

7TEMPISREAL (ZZ2CORR(T)II/ZFLTLT

2TEMPISATMAG(Z2CORRCETY)/ZFLTLT
AB1A 7CNRR(TIZICUPLX(ZTEMPY,2TEVPD)

ISFCT=

CALL DSXOUT(NUTRIIF,ISFCT, A4

TASK COMPLETE NNw CHFCK SS8? IF 1P, NATT TF NOWN CAVPYTF
& NFw SET OF CALTRRATION CORRECTINN FACTNRS

YOO

EMm2 CALL SSWTCH(2,TuP)

IFCTURP ER,1)IGN TO S2

CALL RIURST

ARTTE(13,6011)YTACNRA,NFLPH,72CORR
6B11 FORMAT(//7/2(/7\X,RFQ,4),/72(/1X,RFQ VY, //2(/1X,4(P2F7,4,4X)))
SA3 CALL SSNTCH(?2,T1PR)

TF(IUP EN,1YGN TN KA}

GN TO 1
c
SMCaLY EQU FJVATN NAVE THF PROGRAV MEALT
S NTRY MCALT
8 LIRR MCALT
END

AR2448
AR249
AnN28a
LY
nR2%2
nN2%)
nA2%4
An28%
nN286
nA2%7
fR2%A8
"N2%9
AR2AN
rR261
AN242
R8N
fnn2684
RAP2AS
LI LY
ANPR7
NA28R
NA289Q
An27m
AM271
P72
P27}
anP74
aARrR278
An276
An2727
AR27A
AR279
ARDAR
AAPRY
TA2R2
AMPAN
AAPAL
L]
ANPRE
ArpR7
AMDAR
PA2RQ
ano2QMA
AP2Q1
ANPQ?
nroQy
M2Q4
AN298%
AR2Q6K
aAn297
nN29R
AR2949
ARIAN
A3
nA3IMA2
"A3INY
nA3N4
ARINK
AMINAK
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SURRAUTINE QPHCNM(?,8PHENR)
LIRR 9PNHCNM

COMPLEXY 72(1R)

REAL CARS,CNS

DIMENSTON SPHENA(14)

COMMON TDUMC1247),NUM(0R/Y,PH(3I2), 1%V (1)

DO 1 Is1,18

Q1sCARS(2(1)Y)

NIRPN(T)/57,2087R

A4eN1+CNSAY)

RSEQI+SIN(IY)

2(1)aCMPLX("N4,R%)

RETURN

END

CLREL]
ERLL
ANy O
no3
LLATE)
AnILY
ANY| 4
ANILS
IRIL
anyL?7
PAI|RA
PAYLQ
AAIDMA
PRI
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SURROUTINE NTAPE(IFILF) . an323 4
S NTRY RNDTAPE AN324
S LIRR ROTAPE Ik F1] i
C CERELS i
C  TAPE READ ROUTINE FNR CORRECTION FACTORS GENERATINN ANLY USING An327 ¢
c PPOGRAM CALT AN3I2R i
¢ on3ze |
COMMON TRUF1(262), TRIIF2(262), INRUF(523) AR3IIN X
DATA I1COLON/ZRAAQ/ A3 K
5 NWORDS=523 PN33D ‘
TUNIT=9 AN3I3Y 3
1E0F =R "33a .
19 CALL INP7(INBUF,NWORDS, TUNTT, IFTLE, \WR) an33%
IFCIFILEYL,?,3 An336
C PARITY ERROR NN TAPE 22337 | .
1 WRITECI, 122)NWR "n338 . |
120 FORMAT (/5X,'TAPE PARITY!,IK, 'wnRNS READ') 21330 =
GO TN 17 nn340 ?
C END OF FILE CONDTITION An3ay ;
3 NRITE(Y, 171) on3d4? i
131 FORMAT(/SX,'TAPE ENF!) PR343
TEOF=1IFNF &4 nRr3a4 ?
IF(TEOF ,GE,2)STNP PN345
60 TN 19 2A346
C  NORMAL READ ANI47
2 IF(N¥R,EQ,1A)GN TO ¢ PAI4R
1F (NNR NE ,523)WRITE (3,102 INWR AN349
122 FNORMAT(//15X,23HRFCORD LENSTH INCNRRFCT,TI6,11H WNRKS REAND) nA3ISA
CALL TIMOVE(INRIF(513)) nA351
RFTURN nn352 1
4 WRITE(13,124)CINBUF(TY,121,6),1COLIN, INRUF(7) AN3I53 ‘
1724 FORMAT(//2X,A2,3X,3A2,3%,242,41,42) An354 ;
1FTLE=S+ 2n3ISS 3
Gh 10 § 2356 ;
END PR357 E
4
'2*!
?
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SUBROUTINE RIRDNOT(K)

NTRY RIADOT
LIBR RTIARDOT
1=K
1111 CONTINUE
S ») R,MACH,Q
S LOW I
S NoT 7,1
(] SMB R,EXEC
S JSx R,EXEC
RETURN
END

63

FETCH NUMBER OF YIMES THRU LOOP

AN3ISQ
AN3IAA
fR361
"N362
AR363
PR364
RRI6S
ANIBG6
ARIS7
"N3I68
AN3I69
"R37?A
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SUBROUTINE PLTE2E
NTRY PLTE?E
LIBR PLTE?E

SUBROUTINE PLTE2E PLOTS AMPLITUDE AND PRINTS OUT PHASES AND
DIFFERENCES FOR 16 ELEMENTS

170

5AA1

5802

5023

1

REAL PHIOUT(16),DIFRADC16),DIFVLT(16),TOTERR(16)
INTEGER CTIME,STIMF,IV(6),1E(7)

COMMON IDUMMY (1111),AM(32),PH(32),CTIME(6),STTIMEC(GE)
DATA RAD,ICOLON/K7,29578,2RA000/

DATA (TV(CI)Y,I=21,6)/200A0,2A0A0,Z24042,2A00A,2CFCC,20403/
DATA (IECI),T=1,7)/72A0A0,2A0C5,2CCC5,2CNC5,2CEND4,24RCE, 2CFAEY
CALL BURST

WRITEC13,120) (CTIME(CT),T=1,5),ICOLON,CTIVE(S)
FORMAT (22X ,'CORRECTION TIME ',342,3X%,2A2,A1,A2)
CALL Txwalt

CALL TXPLOT(Q,2,2)

XSTART=2,

YSTART=3,3

CALL AXIS(XSTARY,YSTARY,JE,=14,3,0,2,0,1.2,5,®)
CALL AXIS(XSTART.YSTAPT.TV.H?.?.%QW.V‘M.GM.1.0')
DO S57Q2 I=1,16

XBFLOAT(T={)aP,2+4XSTART

YZAM(I)/1,7+YSTART

IF(TI,.GT,1)GN YO %S0y

CALL PLOT(X,Y,3)

GO TO 5242

CALL PLOT(X,Y,2)

CONTINUE

DO S2@3 I=1,16

PHIOQUT(TI)=PH(T)=PH(])

IF(PHIAUT(T) LT, =18R, AIPHIOUT(I)I=PATOUT(TI)+IRA, N
IF(PHINDUT(TI) GT I1RA AYPHTIOUT(T)SPHIOUTI(T)Y=1R, @&
DIFRAD(I)I=PHIOQUT(I)/RAD

DIFVLT(I)=1,@=(AM(T)/AM(1))

TOTE RC(IY=SNRT(DIFRAD(TII®x#2+DIFVLT(T)*x2)

CALL PLOT(A,3,2,6,=1)

NRITEC13,1)0AM(1),PH(1), (PH(I),I=1,8),(PHIOUT(I),I=1,R),

*(DIFRAN(CI),T21,R), (DIFVLT(T),I31,R),(TOTERR(TY,I=1,8),
*(PH(T),129,16),(PRIOUT(TY,129,16),(NTFRAD(Y),T120,16),(DIFVLT(T),
*129,16),(TNTERR(T1),129,16)

FORMAT (6X, 'ELEVMENT PHASE AND AMPLITUDFS!',8X,'FLEMENT | AMP',F7,2,

* /50X,3HPHS,F7,2,2{//1%,6HPHASE ,RFR,2,/3X,4HDIF ,RFB,4,/,7HERRPHS

BFB_ 4,/7HERRVLY ,BF8_4,/7HTOTERR ,RFR_4))
RE TURN
END

29372
00373
An374
00375
70376
0377
an378
#0379
nN380
an3ay
LRLY]
"A3A83
nn384
"A3AS
AN3IAG
02387
An3A8
AA3IRG
00390
#0391
nn392
n8393
nA394
70398
n2396
nn397
nn398
An399
AR400
nRany
rN4A2
nPaANl
204an4
10r 17 1)
An4a06
ARAMY
ANARR
AN4A0
AN41 0
anaty
An412
Anat3
nnay 4
nnaLs
*P416
nmay?
NRA4YR
hPpal19

PENSCUNF PSS TP P Y | vossaiia
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SUBROUTINE AMPHAS(X,Y,4,P)
NTRY AVPHAS
LIRR AvVPHAS
RAD=57 29575
AZSNRT(XaXsVrY)
Psa, 0
IF(Y . ER, A, M)RETYRN
IF(X, LT, A,7)60 T0 67
PRATANCY/X)%RAD
IFCY LT, 2, 2)P=360 ,04P
RETURN
PZIBA,A4ATAN(CY/X ) 2RAD
RETURN
END

AFLALI P rakiony:

6 "R421
nRr422 -
nn423 f:"
ANd24
AN425 .
ﬂﬂl?ﬁ M
mn427§
MA42R
An429
Am4eza
LI R
"N4a32
An43y
AN434

et 2k
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SURROUTINE FNDMAX(XAM,NPTS,KNUNT)

NTRY FNNDMAY
LTRAR  FNDMAY
DIMENSION XAM(16)

KSKOUNT + 1

PMAYSXAM(KNINT)

DO t I=2K,NPTS

IF(XAMCTY LT,PMAXIGO TN |
PMAXEXAM(])

KOUNT=T

CONTINLIE

RETURN

LT
n"n4ay? §
AN4IA ;
2N439 i
nna4n ;
nmady ¥
nne4a? ;
Anadd i
mndda 5
Pnads d
"N446 i
onaa7 §
An4an ¥
¥
i
i
E
§
11
%
i
4
|
]
1
I
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APPENDIX B 3
CONVENTIONAL ANGULAR POWER DENSITY SPECTRA
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PROGRAM CONVYT

THIS PROGRAM TS CALLED 'CONVT!

RETRIEVES CORRECTION FACTORS FROM DIK (PREVIOUSLY GENERATED AY
PROGRAM 'MCALT'), READS NATA AND AP''_TES SAID CARRECTION
FACTORS, COMPUTES AND PLNTS CONVENTIONAL MAPS NN THF TEKTRAONIX
CRT USING DATA COLLECTED ON THE

16 ELEMENT ARRAY AT RADC, DNEXTER, NEN YORK,

READS TAPE INPUT ONLY

4 SEPTEMRER 197% WITH KOUNT FIx AND SPC=1R, 28R

OO0

REAL 18AMPL (32),IQCORA(16),DELPH(16),BUF(64),C08ANG(16),
* TANANG(16),XAM(16),XPH(16)

REAL COS,AM(16),PH(16),YPOINT(17)

REAL XPOINT(17)

INTEGER CTIME(6),wWRUF(523),142(6),INR(6)

INTEGER KNTST(16),KNTCNT(16)

COMPLEX ZCORR(16),2TEMP(16),DOLPH(16),25AMPL

COMMON TBUF1(262),1RUF2(262), INRUF(523)
EQUIVALENCE (INBUF(1),WRUF(1))

EQUIVALENCE (BUF(1),TRCORACY; ), (RUF(17),NELPH(1)Y,
* (BUF(33),2C0RR(1))

DATA (DOLPH(I).ISI.16)/(m.ﬂ1?66,m_z),(0.%5?37.0.%).(ﬂ.lSOmd,n.G).
* (@,2343|,a,o),(a,4a131,a,m),(n,sqo;x,m,n).rn,aao,z,a),(a.n,m.m),
L) (l.ﬂ.ﬂ.ﬂ).(ﬂ.OBQ.w,n),(0!,690?1,“.?),(ﬂ.dﬂl!l,ﬂ.ﬂ),(m_?QAJI,G.m),
* (A,13904,2,0),(0,05237,2,M),(A,%1266,0,72)/

DATA(TAZ(IV,I21,6)/70040,24040,2C104,2C9C0,205%04, 70840/

DATACIDR(I),I=1,6)/280A0,7A0A0,7A0C4,7C2A0,704CF,7?D7CE/

DATA PI1,RAD,NSAMP,NCHAN, ICOLON/3,14150,57 20678,812,32,28A4A0/

DATA IDUM/ZAQADY

TAN(DUMMY)=STIN(DUMMY ) /COS (DUMMY)
ARSIN(DUMMY)SATAN(NDUMMY /SART (1  AeD JUMY#%2Y)

RETRIEVE CORRECTINN FACTORS FROM NTS§K
COMPUTE ELEMENTAL PHASF ANGLE CNRRECTIONS

OO0

ISECT=1
CALL DOSKINCRUF,ISECT,64)
DO 91 TEL=1,16
ANGLR®(9A,7=DELPHCIEL)) /RAD
CNSANG(IELYSCOS (ANGLR)

91 TANANG(IEL)=TAN(ANGLR)

INPUT DESIREDN TIME AND SFARCH TAPE FNR IT

s e Ne]

1 CALL BURST

WRITE(13,120)

100 FORMAT (' INPIIT DESIRED TIVEe=HP,MIN,SEC? FREQ (382,F7,3)")
READ(13,121) IHR,IVIN,TSEC,FRFN

121 FORMAT(34A2,F7,3)
UMAXZ3IAR,/(FREQx2,+1R DRR)
ARITE(13,22057)

FORMAT(' SPACINGEZ18,28R M!')

PNADY
0002
fANARl3
AARN4
nAANS
20008
2RA0?
APORR
ARARg
R0
JJA AR
Anmy2
0013
0Pt 4
nAALS
nAGR1S
naoy?
AnALA
a0R19Q
neA2n
ANn21
AAN22
oM}
ANA24
PARDS
nan26
AOR2?7
ana2a
An029
ANN3IA
R0 N
nary?
APA3Y
AANIA
PARAK
aNnls
RAAY?

AMPA3A8

nOA3Q
rRON4N
ANRAay
AAME2
ANMal
PAR44q
PANAY
NANAA
ANA47
ANAAR
ANA4Q
AAASA
pARSsy
"AN82
AAARY
nAN%K4
AARSS
ANAKA
ANAs?
fAASHK

anes9
[TYTY




69
IFEXU LT, A,) XUsd, ANAG1
1FEXU,BT,1,) xust, ANNAED
XANGLE2ARSINCXU) #RAD NORAY
XULSB.S-XAMGLISM. AANRd
XUR2I, S+ XANGL/ 3R, PANAS
XPOINT (Q)=3,8 NONRA
N (a1 IPsy,R NAQARY
UTHET!FLOAT(IP)tUMAXIB. AARAR
THINSY, PANAQ
TFCUTHET LT, 1) THINERAD®ARSTIN(UTHETY /2, PAATA
XPOINT(IP+9)1=3, 5+ THIN LI VA
1PP2Q=1P PAN7 P
XPOINT(IP°}=3.5-THIN naRYy
112 CONTINUE fON74
1% IFILEZ+] nAA7S
11 CALL ROTAPECIFILE) AANT 6
CALL TMASCI(CTIME) noaa??
!F(CTIME(A).NE.IHR.OR.CTTMEtS).NE.IMTN.OR. NAA7R
CTIME(6) NELISEC) 6N TO 1A ANR79
GO 10 15 ARARRN
? IFILE=+ AARRY
CALL RNTAPE(IFILE) PABRD
CALL TMASCTI(CTIME) fAARY
165 DO 16 T1=1,NSAMP fnrAR4
16 WRUF (T)ZFULNAT CTINBUF(T)) ANARK
t ARMAR
c APPLY ALL CORRECTION FACTARS TN NF N SAMPLES, AND WFIGHTS AND NAMRY
C NO A COMPLEX FFT AARRA
C ~#INDOW PRIDR TD FFT PRARG
C ANAQA
no §5Q9% 1=1,16 ARG
€995 KNTCNT(I)=? ANAG?
50 60an TEL=1,16 MMl
ANGLR=(°M.1-DEL°H(rEL))/QAD AAMO4
CNSANG=2COS (ANGLR) ARRQAS
TANANGSTAN(ANGLR) PPAQAK
1CONST22«IEL -] ARPQ7
no ANl T=z1,16 AMAGA
IRXND:ICONST#S?t(I-i) ARPQQ
1232x1 Any A
ToM2 2= ARy At
1SAMPL (12W)sWRUF (TRYWM) MRy AP
ISAMPL(I?):NRUF(IRme+1)*YQCOPA(TEL1/cnsamn-IsaMPL(!?M)*TANANG T RER]
7SAMPL=C“PL¥(ISAMPL(T?“1,TSA“PL(TQ\\i?CnQD(IFL)*hnLPH(T) Ar1N4
1SAMPL (T2M)=REAL (ZSAMPL) N8
02 I1SAMPL (12)=ATMAG(ZSAMPL) AN106
CALL FART(4,=1, ISAMPL,TFERR) ARIA?
no 42 121,16 AMIAR
125241« AM1LAQ
an CALL AMPHAS(ISAVPL(I?).TSA“PL(T?*11.YAV(T).19H(T)) ' EIRL
NPTS=16 I RRRI
KNUUNY 2D AMm1Y2
CALL ENDMAX (XAM,NPTS,KOUNT) LI RN ]
KOUNT222aKOINT AA1|4
4NYCNT(KOUVT)=KVTCNT(KnHNT)+1 I R R RS
KNTST(TELYSKOUNT W ARY)
6AAN ZYEMP(IEL):CMPLx(ISA“PL(KOUNT?-l).TSAMoLfKnHMT?1) i AR
KWaxze? AN R
np 6any 1=3,16 W ARK)
IF(VNTCNT(T).LT.KNTCNT(K“AY)) 60 Ty K003 AN 2P
xmaxel am1 29
SNTINVE ANy22

b A St i b i e i
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N, RO " NI e e AT Y N, Ay mwmq,ﬂ.‘xwmﬂ

g
KOUNTEZKMAX 70 YIL
KOUNT22KOUNT 2 any2d |
DO 60A% TEL=21,16 AM12% i
1ECKNTSTCIEL) LEQ,KOUNT) GO TN 6225 AAYL26 %
ANGLR2 (9N, 2=NELPH(IFL)1/<AD AM127
COSANGSCOS (ANGLR) ARL2R j
TANANGETAN(ANGLR) an129
1CONST22+1EL =] LB !
Do 621 T=q1,16 nn13y
IRXWNBTICONST¢32#(1=1) nn132 ]
1282¢1 P13
12Ms12=] LI ERY]
1SAMPL (12M)=WRUF (IRXWD) LI RN

; ISAMPL(IQ)SNRUF(IPXWD¢1)tIQCDRA(IEL)/COSANG-TSAMPL(T?M)iTANANG LR

. ZSAMPLSC“PLY(ISA“PL(I?“1.TSAMPL(T?\)*7CORR(TFL)*nnLPH(I) am137

: 1SAMPL (12M)3REAL (Z2SAMPL) CLARE

g £201 T1SAMPL(I12)2AIMAG(ZSAMPL) An139

i caLL FORT(4,=1,18AVPL,TFERR) ANL4AN

E ZTEMP(YEL)SC“PLX(ISA“PL(KﬂUNT?-1).TSAMPL(KOHNT?)) AMy a1

; &A2% CONTINIE An1a?

S c LIEW R

| ¢ APPLY 7@DA DT WINDOW AND FFT ACRASS THE 16 ELEMENTS . anyaa

i c "Ny 4%

[ nO 31 1=1,16 ANy 4k

a ZTEMP(T)ZZ2TFMPT)&DOLPH(T) nn147

f [232¢] AMYI AR

g ISAMPL (12=1)2REAL(7TEMP(T)) nM149

3 31 1SAMPL(I2)=AIMAG(ZTFMP(T)) ANIS0

‘ CALL FNRT(4,=1,1SAVPL,TFERR) Any51
DO 32 121,158 AR 52
1222+1+] ANL53

| 32 CALL AMPHAS(ISA“PL(IZ).ISAMPL(1201).YA“CT).YPH(11) nN154

. NPTS=1A AALSS

= KOUNT =] n"N156

i c AN1H7

: C FIND PEAK AND PLNT CONVENTTONAL VAP ANy SA

; o ANIRG ]

: CALL FNDMAX(XAM,NPTS, KOUNT) LT L

i PEAKSXAM(KNIINT) JINS g

} PKLGE2R, 2*ALNGY A (PFAK) ARLRD
NO 3AA T=1,16 "1 63 f

. IF(XAM(TI.LT.i.OIE'?V‘)XAM(I)=1.GE-?7I IEY

30 XAM(T)2PKLG=2A A% ALOGIA(XAM(T)Y) any 6%

5A2 CALL SSWTCH(2,1UP) AP KRE
1F(TUP.ER,1IGN TN 542 RNV

; CALL RURST ANy A8
i CALL TKPLOT(2,0,7) nAY 69
§ YSTART=Y,4 any 70
. caLL AxIS(.s.vsranr.raz,-xa,6.a.m.z.-oa,.3m.mu1) IR A
- CALL AXIS(.5,YSTART,1NR,+12,4,2,00,7,=R7,72,20,001) any72
o N0 35 1=t,% T IRA
b 35 YPOINT(T1)=XAM(T+8) Any74
i N0 36 139,17 ANy 7%
1 36 YPOINT(T1)=XAM(TeR) PRY 76
i Do 33 1=1,17 any77

§ XXPOINT(T) 0478

! v=(vstA9T+4,ﬂ)-(vDOTMT(T)/?m.M) ARy 7Q

% 1E(Y. LT, YSTART)IY=YSTARY nn1R0

i IF(I,GT,1)GN TN 34 AMyAY
CALL PLOT(Y,Y, V) AA1R2

GO TO 33 ANYARY
T , N AR R4

PR R RN, ST RS P BRI
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33 CONTINUE n ANIAN
CALL PLOT(XIIR,YSTART+,1,) AN1AG
CALL PLOT(XIIR,YSTART,?) ARYIAR?
CALL PLOT(x')l ,YSTART+,1,) ARIAA
CALL PLOT(X!IL,YSTART,?) ARt AQ
CALL PLOT(?,®,0,8,=1) L RR-1
WRITECIILIAD)I(CTIMECTY,121,%), TCOLIN,CTIVE(AY,KMAY AR19Y
' FORMAT (QX, 'SAMPLE TIMF',3X,342,3%,242,401,A7,0), 'KkMAyYs!,T12) AM1Q?
CALL TKwWAITY AR19}
C nA194
c 832 UP = wWAIT AM10%
C AR
S CALL SSwWTCH(2,1UP) ANyQY
IFCIUPLEN,1IGO TN &0M AR19A
o 381 NDOWNSCONTINUE PROCESSTING 1O INPUT NEW TIMF 1 EE-1-)
c §S1 UPECONTINNE PROCESSING NO2AN
c AN
CALL SSwaTCHCY,TUP) ANPA2
IFCTUPERL,1)IGN TO 1 P27
GO T0 2 LELY
SCONVT Eny FJMATIN NAME THE 9ROGRAM CONVYT AAPAS
S NTRY CONVTY AMPAA
3 LTRR AONYTY ARPA7
END MADARA

et P

"

S e
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TAPE REAND ROYTINE FOR CORRECTINN FACTORS GENERATTION ONLY USING

SURARNUTINE RNTAPE(IFILE)
NTRY RNTAPE
LIRR RNTAPE

PROGRAM CALT

1A

COMMON TRUF{(282),1RUF2(262), INRIIF(523)
DATA TCOLON/2RAANY

NNORDS w823

TUNITRQ

1EQF ="

CALL INPZ2CINRUF,NWORDS, TUNTIT,IFTILE,NWR)
IFCIFILEYL,?,3

PARITY ERRAOR NN TAPE

1
102

WRITEC(Y, 122)NWR
FARMAT (/85X , 'TARPE PARITY', 15, 'wORNS REAND')
GO YO 10

END OF FILE CONDITION

3
{21

WRITE(3,171)

FORMAT (/5X,'TAPE EOF')
IEQF2TEOF ¢

IFCIEQF,GF ,2)8TOP

60 T0

NORVAL READ

2

102

1724

IF(NWR EQ . 12YG0 TO 4

TF(NWR NE  S2T)WRITE(3, 122 )INWR

FORMAT(//15¢,23HRECNRD LFNGTH TNCORRFCT,I1%,191H WNRNS RFAN)
CALL TIMNOVE(TINRUF(R13))

RETURN

NRITEC1I,124) CINRBUF (1Y, T2t,8),1COLIN, IMNBUF (7)Y

FOARMAT (//2X,A2,3%,342.3%,242,4A1,42)

IFILE=+1

GO TO 8§

LN
neett
nA212
an213
nA214
LR
ANP1 4
an217
NA2{N
an210
(Jo il
ARD221
pR222
AMP23
AM224
aAN22%
NK226
AN2D7?
A28
nO229
A2}
A2}
nA232
ARP3Y
AMNP34
AR235
nno36
Q23?7
nA23AR
An239
nM240
AR 4y
nP24?
nA24YN
an244

PRSP S PR SO

[ v
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E APPENDIX C ' |
ADAPTIVE ANGULAR POWER DENSITY SPRECTRA : |
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74
PRAGRAV ADAPT

tTHIS PROGRAM T8 CALLEN ‘'ADAPT!

1T GENERATES AND PLOTS A ONFeDTMENSTINAL ANAPTIVF MAP LSING THE
164 ELEMENT ARQAY &T RADC, NEXTFR, NEN YORK,

REANS TAPE ITNPUT ANLY

2% AUGUST 1G7% 103N

22X

o

44

XUS2, A/ XK= 7

REAL IQCOQA(16)oDELpr\ﬂ\oRUF(Gd).QQMPL(‘?1ornSANﬂ(|H),TAN“NG(’G’

REAL AM(16),C08
INTERER 167(11).TDR(A).ST!MF(H).ﬂU“fS?N)
COVPLEX ZCﬁnQ(ia).zsava.nnLPH(16)

COMMON IHUF\(269\.!HUF?(?6?).INHHF(!?B).DRPOW(GS),WELE“.HUND(S?\.
),REPI.QF°Q,AMP,POSD.HTHFT,SPFL.WA(64)o

a ALED72),TOL,VS8(32),WT (Y2
¢« AL(272)

EQUIVALENCE (INRUF €1),N1Ive1))
ENUIVALENCE (RUF(l).IOCOQA(1)).(HH'f17).DFLPH(1)).

] (BUF(S}),ZCnnbti)).(hRPDN(i).%AMPL(i)).fhﬂPOW(IS).CHSANG(1)),

a (NDRPNDW(49), TANANG(1))

Hata (DOLprI).Iiip153/(3.ﬂ1Phﬁ,ﬂ.ﬂ),(0.75?37.M.m)p(ﬂ.13°ﬁ4ua.u)o
* (m_pa431,w.a),(@.49131,m,a),(a,aqqp1,n.ay,(n,aao,m,a),(1,ﬁ,a.m),
® (1.’h,-’!.m),(ﬂ,ﬂno,a.m),(G.ﬁog?\,ﬂ,‘l\,(a.dﬁﬁn,ﬂ.ﬂ),(ﬂ,Qﬂd.\l,ﬂ.Vi),

* tm,13om4,m,a),(m,a5237.m.m).(u.ml?ﬁﬁ.ﬂ.ﬁi/

DATA(]AZ(I).131oll)/7A2A1.IAMAG.7C1DA.7C°Cn.7““0407Fﬂﬁ“p7ﬂnﬁmo

» 7240D%,24a0%,702C1,2C3C%/
nATA(rne(11,1=1,5)/7Aaaa,7auAa.7aa:4.IC?Aﬂ.7rACF,707cr/

NDATA PI,RAH,NSAWP.NCHAN.TCnLﬂN’S.\415°.‘7.?°57ﬂo*1?.3?07“Aﬂ0/
NATA TNUM/78A8D/

ARSTN(DUMMY ) ZATAND (DHMUY , SART (1, A=) IVMY#w2))

TANCDUMMY)ZQTIN (DUMMY)/CNS (DUMMY)

TOL=Y , YE=2A
CONTINIE

nn 27 131,272
AL(I)=7,2
BL(TI)=A A
IDgPLAZD

MECK S§S» e IF 1P USF FORMER PARAMETFRS

CALL SSANTCH(®, TUP)

IFCIUP,EN,1)GD TO 16K

cALL RURST

NRITE(1Y,4)

ENRMAT ¢ 37HVMANE? FREN? FL, SPACTING? (12,2F7.1))
REAN(] 3,44)4NNE,FREQ, SPACF

FARMAT(12,2F7,3)

1F (MONF ,LE,2IGN TO 2

XLAMDAZ 3AA A/FREN

SSPL=SPACE /YL AMNDA®D AsPT

SPEL=SSPL
YKk2§SPL/PT

LT
ANAP?
ANAAY
YL
YL
AAALK
NOAA?
ARNAA
ANMAQ
ANAY O
LI
AnnY 2
Y LIR
I I
I
AN 6
Y I X%
AMAYRA
AAN1Q
ARNP A
AN
NAND2
AnM2Y
AR 4
WANDK
ARADE
LYY
NARDA
YLPY
NAN3IN
LY AT
AANY?
YLK
LAY
POMIS

e st

e e e e At

AARIA

PRMY?
AAAIA
AAMYQ
PARERA
LYY
ARMaD
AOMmaY
PAM44
ANPAS
AARA4R
LYY
YLILER
AAMA
PANK R
T LLY
ANASD ¢
LTIR
ANAK4
mmnﬁﬁi
PANKE
ANAKY

ARCKA

PARKRY -
ﬂﬂﬁ6ﬂi

o oty e B s i &
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TECX,GT 1 ,AIXiISY, P
XANGL2ARSIN(XU)aRAN
60 T0 R
Q7 xANGLz Y, 2
QA CONTINYF
1 WRITF(13,6)
& FORMAT (' TIMF MR MTIN,RFCr NN OF ELEVENT  (3A2,73)')
RELDC13,113) IMR,IMIN,ISFC,MELFW
113 FORMAT (342,113)
TFC(MELE*,GT,16)YG0 TO 111
112 ARITE(13,R)

A FORMAT (1 8HCONFTRURATION X))
READ(13,9) (Ma(T), I=1,1A)
Q FORMAT (1611)

DO 721 1=217,K4
M MA(T)Y=
ISUMan
nn 71 1=1,44
71 ISuMsTISUM+vA(T)
TFCTSUM EN MELEMIGO TN 711
NRITE(13,72)v4
72 FORMAT(ARATY, /22X, 1QHCONFTGURATTINN FRRNR)
GO TN 112
ARITF(13,1™)
FORMAT ( 'NGRNOUIP? (1&%) 1)
READ (13, {1 INGRNHIP
11 FORMAT(1S)
VELEM2=2 % 4F | EM
1167 IFILF=
CALL ROTP(TIFILE)
CALL THASCT(STIVE)
TF(STINE(Q) NE,THR DR STTVF(S) NF THUIN _NR_STIME(R)
t JMNELTSEC) 6N TO t1A7
1FIRST=?

— ——
gy —

QETRIFVE CORAFCTION FACTNRS FRNM NTISK
COMPUTF FFMENTAL PHASFE ANGLF COAQRECTINNS

YO OO0

t66 TSECT=
CALL DNSKIN(RIF,12FCT,Aa)
nn 91 TEL=1,16
ANGLR=S(Q2, 2=DNELPHCTFLYY /24D
COSANGEIELY=CNSEANGLR)

Q1 TANANG(IELY=2TAMCANGLRY
IF(MAINE EN,.2)GN TN 50GQ

APPLY CORRECTION FACTNRS

[aNeRe ]

N QY N=t,NRRONP
CaLL RIRNAT(N)
IF(IFIRST EN,A) GO TN 1148
TFILEF=
CALL RDTP(TFTILF) N
CALL TVASCT(STIVE)
1168 [FIRST=1
NO Q3 NPILSE=1,1A
TNORNEI2H{ NP SFet)
NO 912 TEL={,vELEM
1222+1FL
TONIIMZ T2+ T ANRD
SAMPL(T2=1)FLNAT(NUM(TNNIIMat))

SN A

CJONYM) )« IQCORACTEL)/COSANGETEL) =SAMPL(T2e1)

PARKY
PANRD
PANGT
LY
NARES
NANKS
ANAR?
AAMKA
ARMKQ
PRAN7A

AAAZY

rOAZY
RAAY Y
MARY4
ANAYS
AANTA
AR ?
RAMZAR
nAR7Q
AAARMA
NARRY
AAMRD
AANRTY
PANRA
NAARSK
ARARA
AAPR?
NAARR
PAARQ
AANQM
PAMQY
rPAAGD
ARAQY
NARQA
AAAQS
RARQA
annQ7
AAAQR
fAAQQ
AAY AR
ARt A
AL
AMIAY
fA1m4
rPALNS
AR\ DA
AAYA7
AAYI AR
AALAQ
AR 7
LEARE]
22112
AALYL 3
AAa114
ANy R
AN A
AAYLY7
ARLyR
APy 1Q
AALOA
A1 21
AM122

P
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*ATANANG(TFEL) 76
7SAMPLECMPLY (SAMPL (121, SAMPL (72))%7CNRR(TFL)
SAMPL (I2=1)=REAL{2SAMPL)

912 SAMPL(T2)=AIMAG(ZSAMPL)

931

NN 931 K=1,MELEM?
DUMD(KISSAMUP| (K)

GENERATE THE COVARIANCE MATRIX

93 CALL ADCRMT

GET SAVMPLES FNR EACH JeQ PAIR, CNRRECT, AND APPLY wWINDNW

G 70 67291

MODE 2

59176 NG 993IA N=1 ,NGROUP

IFTLE=+1

CALL RDYP(IFTLEY

CALL TVASCT(STIME)

NO 64ANA TEL=1,MELEM
TCONST=2+IFL =1

NO 6221 Jzt,16
JRSTCNANST+3I2a(J=1)

Jou2+]
SAMPL(J2=11=FLOAT(DUMCIRY)

SEMPL(JI2)ISFLOAT(DUM(JIR+1)II*TACNRA(TIEL)/CODSANG(TEL )=SAMPL(JP=1)

*TANANG(TEL)

7SAMPL=CMPL X (SAMPL (J2=1),SAMPI (I2)1+7CORR(TFLY#*NNL 2H(J)

SAVPL (J2=1)=REAL(7SAMPL)

BAAY SAMPL(J2)zATMAL(ZSAMPL)

£
c
¢

C

C
r

20 COMPLFEY FFY « DISPLAY THE FIRST SPFLCTRUM

6GAR2

CALL FNRT(4,-1,SAMPL ,TFFRR)
DO 6222 1=1,16

J222+]

CALL AMP * " (SAMPL (J2=1),SAaMPL(J2), M (J),PH)
AM(J)=aM(I1)/3276,7

IF(INSPLA,GE,1)GN TN A2RA

INSPLASY

CALL TYPLNOT(RA,2,2)

CALL * LATCH(2,T1P)

TF(TUP ,EJ,11GN TO S¢3

CALL RURST

XSTART=1(,5

YSTARTz2,5

CALI. «*TS(XSTART,YSTART,IDIIM,=2,4,2,2,R,2,71,8,7)
CALL AXIS(XSTART,YSTART,INUM, 42,3, 2,90 0,7 *1,4,0)
DD ANAZ T=q,1Ak

XSFLNAT(L) 22, 24XSTARTY

YSAVIIV /4, MeYSTART

TFET, 57,1100 T9 6404

CALL OLAT(X,Y, 3

G0 10 ANNY

A4 CALL PLOAT(X,Y,2®
AAAY CONT TN~

NNA CHANSFE HFSTRFN CFL L

CALL BLNT(A A, 1, 7,e1)
VQTTE (13,208)8\

STy FARVAT(9FT )

o — _— G fmeex
- P

AN123
AN124
AA125
AR126
an127
MAL28
nPy129
nN130
20131
nA132
AM133
AN134
nM135
AA136
An137
"Ry 3R
An139
ARL 40
rPAN141
"A142
PA143
AA144
AR 45
PAL AR
nA147
AP14R
nAN149
AALSA
AA151
AntLs52
AA153
nn154
2N 58
AA156
AR157
AALRAR
"A1859
ARL6N
nr161
AA1A2
PA163
AN1A4
AALARS
AALAE
2N167
PA{RKR
ANy HI
ARL7e
nny1714
nAay172
AN173
np174
AN175
AR 76
aAR177
APYL7R
ARy17Q
MAYIRN
r2yR1
AAYRD
P?18R7
ARy RA
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e NeNel

OO0

o0

laNeNe ]

[pNeRal

NRITE(13,22%2)

272 FORMAT(/'INRPUT CELL NN, (12)")
READ(13,11W)ITCELL
JCELL=22«TCELL=1

63708 DUMDC(ICONST)IZSAMPL (JCFLL)
DUMD(TCONST+1)SSAMPL (JCFLL4+1)
6333 CONTINUE

GENERATE COVARTIANCE MATRIY

9372 CALL ANDCRMT
621@ CONTINIJE

INVERT THE COVARTANCE MATRIX

DN Q4 1=1,272
94 BRI (I)=aL(I)
CALL CHLKYA
CALL INVTL
CALL HINVL

CHECK GONNNESS
CALL MULH“

CALL PRPXE
AMPz{

64 STEERS ¢ RNRESITE = A5 TNTAL

OO0 ALL STEERS EXECPT RNRFSITE,

TOANARDS RORESITE, FOR EACH «AZIMUTH DD A +A7IMITH RY SETTING

77

LOOKS

REGIN AT Usz=t

AND STEP ALONG

IVMAGINARY PART NF STEFR VFCTOR VS TN & « VALUF AND CONTINUE,

UINCR=2,72/64,0

USTART=zeq{, 7

DO 75 1=21,32

CALL RIRDOT(I)

FI2FLOAT (T}

HTHETSUSTART+(FT*UINCR)

CALL SGEN3

DG 96 K=1,9ELEM?
9A VS(K)=DUMN (K)

CAlLILL HXV

CaLL VSRXA

PRPOW(IVS| ,A/REP!]

DO + SINE OF AZ2IMUTH

NN 64 K=y ,MELEV
Al VS(24K)ZeVS(24%)
CALL HXV
CALI VSRXw
TSHHRzfhe]
75 DRPNwW(TISURY=t ,A/RFP]T

FINISHEN ALL STEFRS, B PN RARFSTITE

00 65 <=1, vELEM

AA18S
NN1R6
AA1R?
”0184
pn189
A2190
PA191
AN1G2
20103
"R1904
nR19S
AN196
pN197
AR L
0100
an2an
ARA2M
nn202
rRA203
AR2Ma
rR2AS
rA206
"a2ay
‘T PILY
MA20Q
AR2tA
A0211
*0212
"Ry
aNo14
nrA21%
nE216
AR217
frR21A
nAM219
PA22Q
nA221
AN222
nA223
AR224
AN22E
NR226
AR227
PRA228
AN229
AA23INA
AN231
AN232
AR233
I ERY
An>3S
AAP36
aAnz3?
AA23A
An239
AA24N
AP A
AM24?
AM24y
nMo44
nAD 4%
AF246

P Vs A T b 7

Pt 2t




4 K282 #K
V8(K2e1)31,2
68 V8(xJ)=a
CapLL wxv
F CaLl vSQxa
' NRPOA(IY =), ?/REP]
PEAKZNAPIM(])
70 (2% 122,68
) 16(DAPA(Y GT ,PEAPFAKZNAPAW(T])
f 133 CONTINGE
. PULGZI?, Yal WG] 2(PFAK)
%A 1% I31,5%
TE(ORDN-1T3 (T,1,26=2)NAPNN(]) ) ,AEe2R
17 DA (1O LGl 3 PALNRIAMNARPNA(CT))
SAVTE011,27131DA0Ns
221 FNAVLI(I1H,'94 NN N, DA(/RFO, 1))

C
¢ DL Y Twf AYADTIyF 45D
o
8§22 CALL SS«IC~02,100)
1F(1w E_ 11560 TN Spn
CaLe a-ast
CALL 4B 2T (?,1,7)
ISTARI=ZA 5
YS1aQ1=y 4
cagt l!YS'iﬁTAQT.YSYAQT.TAZp-l1.6.-“.:-07..3ﬁ.9“1)
CaLL AxTS(XSTAQT,YSTART,INR,+12,4,72,0% 2,aR0 0,20, 201)
27 138 121,485
XxsFLNAT(T«33)/732,
Y23 S5+¢5I6N03,.,XX)
TF(ARSEXY) LT,1,) X=3,54ARSTINCXX)%RAD/30,
YE(YSTAOT+4 MV (DRPON(TIYI /DA, 7)
IF(Y LT ,YSTAQT)Y=YSTART
IF(YI.GT,1Y)69 TO 1741
CALL PLNT(X,Y,3)
G0 TN 12§
1741 CALL PLOT(X,Y,2)
175 CONTINUE
XMOVISXANGL /32,
XMID=XSTART+3,2
XULFFT=XMINeXMOY
XURITESXMIN$XMNY
CALL PLOT(XULEFT,YSTART+2,1,3)
CALL PLOT(X)LEFT,YSTART,?)
CALL PLOT(X)RITE,YSTART+2,1,3)
CaLL PLOT(XYRITE,YSTART,?2)
CALL PLOT(A,4,7 ,8,=1)
NARITE (13,1 A2)MANE ,MFL EM, SPACFE ,FRFA,XANGL , (STIMEC(TY, T=21,58),1C0LNN,
* STIME (AR),NGROUP
122 FORMAT (12X,4HMONE,T12,6%,12,9H4 ELEMENTS,SX,7HSPACTING,F7,.3,
* 7H MFTERS,/12X,4HFRFN,F7,3,4H MH7,12X,6HLTMITS,F5,1,RH NFGREFS,
* /12X, 1Y1SAMPLE TIME ,342,3%,282,41,42,5%, 'NRROIIPE!,T4)
521 CALL SSwWTCH(2,TUP)
IFCIUP,ER,1IGO TN 501

GO 1Th 1
? ST10P
SADAPT Fa FovarN NAMES THE PRNGRAM ADAPT
S NTRY  ADAPT
s LTRR  adaPT
END

an247
nA1248
nA249
RSB
nn2%1
An252
AA283
ANDP54
ANPSSH
AN2RE
PrA287
AR258
AN259
"A26A
ARPH1
aN2862
nNP&KT
2”264
nN265
AR266
NA267
AR268
nN269
AR27U
nAn271
AA27?2
"n273
an274
An275
A7 6
nAR277
aAnI7A
an279
APARN
NA2R1
AN2R?
PA2A3
Pao84
PR2R5
PADARK
ANDRY?
AND AR
LPYY
aAn29n
nN29
ARDQD
An293
nA204
AN2098
L PLT
aA297
AN2Q8
ANDQQ
ARIAR
AR3INY
ANIND
2RI
LRTY
ANING
AAINR
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SURROUTTNE QDTP(TIFILE)
NTRY ROTP
LIBR RNTP

COMMON IRUF1(262),IRUF2(262), INRUF(523),DRPOWI6S), MELEM,
* DUMD(32),8L(272),T0L,VS(32),WT(32),RFPI,RFEPQ,AMP,PNSNH,
* UTHET,SPEL,VA(B84),RL(272)
DATA ICOLON/ZBAAQY/
5 NWORDS=2523
IUNIT=9
1EQF 2
1% CALL INP?(INBUF,NWORDS,IUNIT,IFILE,NWR)
IFCIFILEYL,2,3
PARITY ERROR NN TAPE
1 WRITEC13,129%)NWR
100 FORMAT(/5X,'TAPE PARITY',15,'WORDS READ!)
60 TO 10
END OF FILE CNHNDITION
J WRITEC13,171)
121 FORMAT(/5X,'TAPE EOF')
JEOF=IEQF +1
IF(IEOF ,GE,2)8TOP
G0 TO 10
NORMAL READ
2 IF(NWR,EQ,1MG0 TO 4
TF(NWR NE,S23)INRITE(3,1P2)NWR
122 FORMAT(//715%,23HRECORN LENGTH INCONRRECT,IS,11H WNRNS READH)
CALL TIMOVECINRUF(513))
RETURN
4 CONTINUE
ARTTE(13,124) (INRUF(I), T21,6), 1COLIN, INRUF(7)
174 FORMAT(//2X,82,3X,342,3%,242,A1,42)
IFILE=4+1
GO TO &

Aa3ng
AN3IA9
AA3ILQ
PR3
2N312
en313
nN314
AN3LS
”R316
nn317
nPA3L8
rA319
2n320a
nAa321

an322
nA323
an32d
nA3I2S
ANJ26
"n327
nR32A
aN329
0330
AN3I3I

nA332
"N333
2M334
PAIIS
fA33I6
nn337
AM338
"N339
ANI4An
R34y
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PROGRAM RCONVT

THIH PROGRAM TS CALLED 'RCONVT!

RETRIEVES CORRECTION FACTORS FRNM DISK (PREVIOUSLY GENERATED RY
PROGRAM 'MCALT'), REANS DATA AND APPLIES SAID CNRRECTION

FACTORS, COMPITES AND PLOTS CONVENTTIOVAL DOPPLER SPECTRA ON THE TEX,
CRT USING DATA COLLECTEN ON THE

16 ELEMENT ARRAY AT RADC, DEXTER, NEN YORX,

READS TAPE INPUT ONLY

17 SEPTEMBER 1975 1500

VOO0

REAL 1SAMPL (32),I10CO0RA(16),DELPH(18),AUF(R4),COSANG(1S),

* TANANG(16),XAM(16),XPH(1A)
*, FFTD(512)

COMMON TRBUF1(262), IBUF2(262), INRYF (523),0RPOW(6ES),MELEM,DUMDC(32),
* AL(272),TOL,vS8(32),WNT(32),REPT,REPQ,AMP,POSN,UTHFT,SPEL,VA(64),
* BL(272)

INTEGER CTIME(S),WBUF(%523),12(6),108(6)

COMPLEX ZCORRC168),2ZTEMP(16),N0LPH(1IAR),728AMPL
* ,STWT(16)

REAL COS,AM(16),PH(16),YPOINT(16)
REAL NDLPTIM(248)

INTEGER IPT(S)

EQUIVALENCE (INRUF(1),WBUF(1))

EQUIVALENCE (BUF(1),IQCORAC1)), (BUF(17),DELPH(1)),
* (BUF(33),2C0RRC(1))

DATA (DOLPH(I),I=1,16)/(2,P1266,2,2),(R,A5237,2,2),(A,13004,0,0),
* (A,28431,2,2),(0,48131,2,2),(2,69Q921,A2,2),(”_ 8RG,2,7),(1,0,2,0),
* (1,7,2,78),(7,8R9,0,M),(2,69921,2,2),(RA,4R131,2,M),(A,28431,2,2),
* (R,139%4,7,2),(A,75237,2,2),(A,A1266,A,2)/

DATA (1Z2(I),T7=1,6)/7280A,240A00,724C1,7DACQ,Z2CNNS,72D4CR/

DATA(CIDB(IY,T1=21,6)/2A0AR,7A0A0,2A0C4,7C24M,2C4CF,7D72CE/

DATA PI,RAD,NSAMP,NCHAN,ICOLON/3,14159,57,20578,5812,32,284A0/

DATA IDUM/7AQAR/

DATA IPY/2,R,24,56,120/

NATA NTP/Q/

TAN(DUMMY)=2STIN(NDUMMY) /COS(DUMMY)

ARSIN(NDUMMY ) ZATAN(PUMMY/SQRT (1 ,=DUMMY*a2})

c
COMPUTE DOLPH WEIGITS
DO 911 M=4,R
IT2TPT (M=3) 4t
NS2&kM
CALL RIBNDNT(N)
911 CALL DLPH(NLPTIM(III,N,72,,INDD)
c RETRIEVE CORRECTION FACTNRS FRNM DTS«
C COMPIITE ELEMENTA| PHASE ANGLE CNRRECTIONS
C

ISECT=1
CALL DSKIN(ARUF,ISECT,Rd)
Nn 91 TEL=1,16
ANGLR=(92,2=«NE{PH(TEL))/RAD
COSANG(TFLYZENSCANGLR)

Q1 TANANG(TFLISTANCANGLR)

20801
PANA2
2003
PRONd
NRANS
NAROA
"nanay
PANAA
"AMA0
neALR
20011
A2
fAGLY
LIV
NAMYK
AN16
namny 7
"ANRYR
ARA10
ARA2R
AAN21
aANR22
nAn23
AAR24
ARA2S
PAN2AK
nAR27
PNA28
nNAA29Q
"RN3p
PARIY
ArAMY2
NAR3]
LI RY
PAR3S
fAN3IE
PAR3Y
ARA3A
anm39
ANM4ER
"AMA Y
PAN4?
ARN43

nAML4

anm4n
AAM4¢
nAR47
NMAR4R
nAA49
delzle1y
NARSY
2ON82
"PN53
nANS 4
AANKS
PANKA
[l LY 4
AAARA
aAANSQ
AARAM

R P e

AL Brmes e e s
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| 4

9

71
72
714
tea
101
1111
1112

1113
1
1

1122

1
1

o
.- C
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82
INPUT DESTIREN TIME AND SEARCH TAPF FOR TT

1 CALL RURST
CHECK SS? e TF 1IP LISF FNAMER PARIMETFRS

CALL SSWTCH (G, TUP)
TFCIUPL,EQ,1Y GO TO 7114
NRITF(13,4)
FORMAT (' INPUT FREN (F2,.3)Y")
REANDC(CIY,44) FREN
FORMAT (FZ7,%)
SPACE=18,2AR
XLAMDAS3IAQA A/FRER
SSPL3SPACE/XLAMDARD PP
SPEL=2SSPL
xk2SSPL/PI
XUe2 A/ XKy O
TF(XU,LE,?2,2)GN TO Q7
IFC(XU,GT, 1,2 XUsy , 2
XANGL2ARSIN(XU)*RAD
GO TN QA

7 XANGL=A, R

8 CONTINNE
MELEM=216
DO 71 121,14
MA(T Y=
nn 72 1=17,584
MA(T)=2
ISUM=1A
MELFMOS2aMEFM
ARITE(13,1727)
FORMAT('"TINOIIT DESTREN TTIVYF HR,VMIN,SEC(3A2Y ")
READ(13, 171 YTHR, IMIN, TSFC
FNRMAT (342)
WRITEC13,1111)

FORMAT (' INPUT LNG RASF 2 OF MTIMES, STFER(TY,F7,.31)')

READC13,1112) MTIMFS,STFFR
FORMAT (T1,F7,3)
UTHET2SIN(STEER/RAD)
POSN=UTHET
NTIMESS2%#MTIMES
CALL SGENJ
NNT2NTTMES /16
DO 1113 K= ,MELEM
K2=22xK
STWT(KISCMPLX(NDUMN (K2« ) ,=DUMD (kD))
2 IFTLE=+1
1 CALL RDTAPECIFTILE)
CALL T#ASCT(CTTIME)

TF(CTTIVE(4) NFE,THR,OR, CTTIME(S) ,NE,TUIN,OR _ CTTMF(RAY NF,

1t ISEC) GN TN (@

NO AAAA TTTVES=Y,NNT
CALL RIANDAT(ITIMES)
IFCITIVES,EN,1) GO TN &
CALL ROTAPECIFILE)
CALL THMASCT(CTTIVE)

S NN 1A T=21,NK4vD

f NROF(TISFLYAT(INRUF (T

APPLY ALL FI1QIECTINAN FACTNRS TN “Fs SAMPIFS, ARPA WwEFTAWTS AWM

e o i e A i T R e e T YT eV,

AANGK Y
PANRD
PANKY
T ILY]
ARNES
PAMAR
POANKT
MARAR
PANE0
AARTN
LY X
ARA?2
'LIYA
AAN74
(l Ty 4
LLYZS
ARR77
ARM7A
"AAATQ
AANBNA
L TILY
ARAAD
AANAY
ANMR4
PARAK
PANAR
ARART
AAPMRA
PANAY
PANAN
ANNQ Y
AAMQD
AANOY
AMMa4
ARNQS
LT
XY
PANOR
ANROQ
AN O
AMYIAY
AN AP
ANLN3
AR M4
ANy A5
AALPB
anyay
nA{AR
nnyAQ
I B BN
a1
AN112
2A113
AM114
L IRL]
AN 16
amyL7
MAI 1R
A711Q
AR O
"AL
n2y25

T eowre )
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c

c
%935
BB
8RAA
£ IF
c

STEER AND STNRF

ITI=2(ITIMESe]) )2

NN %995 TEsxy,3?

1I=IE+ITT

FFTD(ITI)=n

DO 6027 TEL=21,1A

TCONST2221EL =1

DO 6y Izy,164

TRXWDORICONST+324(1=1)

122241

12Ma12=

ISAMPL (12M)YSARUF (TRXYWN)

ISAMPL (T2)sWRUF (IRXWN+1I*TACNRACIFL)/COSANG(TIFL)»
1SAMPLCTI2M)Y«TANANG(TIFL)

2SAMPLECMPLY (ISAMPL(T2V), ISAMPL(T2))#2CARRCIFLINNOLPH(TEL)
sSTWTCIEL)

11124177

FFTDC(II=1)3REAL (ZSAMPLYSFFTIN(1T=1)

FFTDC(TI)SATMAG(ZSAMPLISFFTN(TT)

CONTINUE

NESIREN, TIME SERIES MAY RF ARITTEN ON TAPF HERF

o MULTIPLY RY DNLPH WETIGKHTS

I1PSIPT(MTIVES=Y)

NO AAA%S T=1,NTIMES

1232«]

TIzs1+1P

IF(I2,GT NTTVES) IYSNTIVES+1=T+TP

CFFTD(I2«1)SFFTIN(I2=1)«NILPTIM(TT)

8R0S

522

p21

ana?

FFTDCI2)ZFFTN(TI2IADLPTIM(TT)

TAKE FFT AND PILOT SPFCTRUM

CALL FNQT2(MTIMES,=1,FFTD, IFRRR)
CALL SSATCH(2,TUP)
IF(IUP,EN,1)GO TO §02

CALL RURST

CALL TKPLOT(P,2,2)

YSTART=21 ,4

XSTART= 5

CALL AXISCXSTART,YSTART,IDR,12,4,2,9A,m,=R0, 2,20, 727%1)
CALL PLOT(XSTART,YSTART=,27,3)
DO 52t I1=1,8

CALL PLOT(XSTARY,YSTART,2)
XSTART2XSTART+,75

CALL PLOT(XSTART,YSTART,?2)

CALL PLOT(XSTART,YSTART.,27,2)
CONT INUE

NSTR=NTIMES/2

NSTP=2NSTR/4

XSTART=XSTARTe |

YSTART=1,2

no 222 I=1,9
FNSNSTQR4+ 1 *xTSIGN(Y,NSTR)

CALL NVUMSEQ(XSTART,YSTART, 1,FN,72,,=1)
NSTRENSTRaNSTP

XSTART=2XSTARTY= 75

XSTART=2,S

YSTART3Y ,4

NP2=NTTIVESY?

SCNEA /FLNAT(NTIMES)

PEAK=z A,
' RSO .
Sttt wmdeinthimne S S it .. . . .. ...

123
np124
nny2%
nR126
An127
ANy 28
nR129
fnL 3R
ANt I
nn13?
P13}y
nmy 34
20135
LRIV
0137
ANt 38
nAt 39
AN14n
AMt 4
nmy 42
P14
nR144
nm1 45
M1 46
AM147
A1 48
AM149
fa150
Il B B3
ANy 52
AN153
PM154
PA158
AAY5A
nA157
ARy SR
PA159
ARL AN
"A161
AN162
AR 63
LI TEY
AA165
P11 66
AA1AR7
PR 6R
AR AQ
I X
amy 71
Ay 72
AR 73
nMy174
ANy 78
i XA
nR177
AN 7R
AMY7Q
ANy RN
FEREX
AP18R)
AR AT
nnyag
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DO 8423 T=31,NTIMES 84 AA1AS
Jz2wl LT
FETIDCIIZFFTNC et ) #224FFTN(J) aw? fn187
5023 PEAKIAMAX] (PEAK,FFTN(T)) AP RA
SHFTRYSTART4+4 ,«ALNGIA(PFAK) % & ANy RY
NDAMINZPEAK ] E=8 ANy 9N

IPENZ} T T

XeXSTARTY aN192

DO %m24 Iz ,NP2 Ar193 |

Jel+nNp2 fn19a4
YXYSTART An195
IFCFFINCJ) ,GT.DRMINY Y=SHFT+ALNGIACFFTACI) )%, 5 nR196
, CALL PLOT(X,Y,IPEN) An197
i X=X+SCN ANy QR
{  Sm24 TIPENE? 73199
| NP2zNP2¢1 AN2 N0
; DD 822§ 1=1,NP2 "N20 1
i Y2YSTARTY ARPAD
; TFCFFTINCI) (6T DRMIN) YSSHFTHALAGIA(FFTNCTY) &, % An20a3
S CALL PLOT(X,Y,2) AN2A4
¥, 5m2%  X=X+SCN AN2AK
| CALL PLOT(7.),5,=1) An2n6
- PKDBZIA,+4LNGIA(PFAK) An2A7
3 g ARITE(13,122) (CTIME(T),T=1,5),TCNLON,CTTYF(A),STFER,PKNA ARO AR
1 1P2  FORMAT(5X,'SAMPLE TIMF ',382,2x,242,41,42,3Y, 'STFERs',F7,3, %279
o 1 ', PEAK=Z',F7,3,' DRY/1QY, 'USTNG CINVFNTTONAL WETGHTS') An210
g ; CALL TKwATT na21 1
e na21 2
. € 8§82 UP = wAIT AN213
P ¢ nAo14
: 6% CALL SSWTCH(2,11P) AND LK
i TECIHP ,ERL,1YG0 TO Ao AN K
i C $S1 DOWN=CNNTINUE PROCESSING H2=INPUT NFAN TTIMF AR217
t € $S1 UP=CONTINIE PROCESSING AR 1R
i C 0219
% CALL SSWTICH(1,1UP) LPPY)
? IF(IUP,EN,1)GO TO 1 LEEY
§ TFTILE=y P22
S CALL RDTAPE(IFILE) an223
S CALL TMASCT(CTIME) AMD24
S GO TO 112 A2225
p 1 SRCONVT FAU  F MAIN nnNo26
y i S NTRY RCONVT amap27
SR LIRR  RCANVT MA228
i END An229

!
¥
3
:
'
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SUBROUTINE FORT2(M,IFS,4,1FERR) LAY
S LIRR  FONRT?2 An232 :
DIMENSTON a(%12),8(12R),K(16) nn233 ;
EAQUIVALENCE (KC15),K1), (K (14),K2),(<(13),K3),(X(12),K4) 20234 ]
EQUIVALENCE (K(11),K5),(X(1M),K8),(K( 9),K?7),(K( R),K8) nR235 ;
EQUIVALENCE (K( 7),K9 ), (K( 6),K1A),(KC 5),K11),(K( 4),K12) 70236 P
EQUIVALENCE (X( 3),K13),(K( 2),K14),(K(C 1),K1%) nn237 3
DATA NP/O/ an238 1
IF(M12,2,3 nA230 !
3 IF(M=18) 5,5,2 an2an I -
2 IFERR={ nA241 ;
1 RETURN an24? :
5 IFERR=N AN243 ;
NZ2x &M nn24e i
12 IF( NeNP )21,23,12 AR24% i
3 12 IFERR=| 20246 3
3 . B0 TO 29 an247 K
- 22 K(1)=2aN AR24R
] N2 = K(1) An249 .
- N0 22 Lx2,4 NA25A
22 K(LYSK(Le1)/2 nn2%1
‘ DO 24 Lz¥,14 An252 |
ﬁ 24 KCL+1)22 LLPLY 3
| 1J%2 ne2%4 3
; J3 2 2 "025% 4
, DO 3 J4=)3,K4,K) nA256 i
] DO 3IA JS=J4,«5,K4 R287 K
t DO 32 J62)5,K6,KS nA2%A §
. N0 3N J73JK,K7,K6 P EL ]
- nn 1A JR=J7,x8,K7 ' AN2AN !
¥ DO 3A J9=J3,K9,K8 AND61
- DO 3™ J1A=J9,K1P,KO AN262
% DO 32 J11=2J12,%11,Kin An263
PO 3 J12=711,K12,K11 "AD64 ¥
90 32 J113=2J12,%x13,K1? AN26% ]
- J142J13 NM266 3
] 2 J1=J14 An267 3
] 27 1F(1J=J1)28,29,20 An268 ]
; 28 T=A(1Je) ) nA269 i
2 A(TJe1)sA(JT=1) nA27A i
] A(Jl=1)2T AR 7Y
] T=ACTJ) aA272
: ACIJYZACID) ARD73
, ACJIY=T nM274
g 29 1J21J+2 nA275 .
! J1zJIex14 ano76
: IF(JT,LE,K18) GO TO 27 Ano77 1
; J1dzJ1dex1y MA27R H
X IF(J14,.E.x14) GO TO 26 an2r9
i 32 CONTINIE ap2am
IF(IFS)32,2,36 AARY |
32 FNEN AA2R2 .
PO 34 T=1,N A28y |
A(2xT=1) = A(2%T=1)/FN Aa2R4 |
34 A(2+1)zeb(DaT)/FN pA2RE |
36 DO 42 131,N,? NAPRE
T = At2elel) AAPR?
Af2«xI=1) =T ¢ 82214 1) AMZRA
% AC2eT41)2Tal(24T41) MAPRY
o Tza(2+1) Am2QR
| A(2+]) 2 1 4 A(?2+1+2) AM2QY
Mecetbdidabian: fobiznios) e
‘ . ot e
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aa

120
112
122

132
147
145
157
162
2mn

228
212

1F({Mey) 2,1 ,50
LFXPia?
LEXP=A

MPLE 2eaMT

DO 132 L=?,¥

NO AR T=2,N2,LEXP

T1s7 + LEX?Y

12211+ LEXPY

13 =12+LEXPY

T2A(]=1)

Aftlel) 3 T $A(12«1)
A(I2=1) = Teld(]2=1)

T sA(T)

ACTIY = T8 (12)

A(I2) = Ted(12)

Te «A(13)

TT = A(CI3=1)

ACI3=1) =SA(T1l=t) = 7
A(CI3 )y = A(I1 ) - T71
AfI1=t) = A(11=1) &7
ACIY) s A(]1 Y +T71
IF(L=2) 122,127,972
KLASTEN2eEXP

JJ=NPL

nO 11» J=4,LEXPY,?
NPJJI=NTeJJ

UR=S(NPJD)

Jl=se¢J.n

ILAST=2J+xKLAST

DO 1aa Tx I,TLAST,LFXP
T1=I+LEXP)

1221 1+¢LEXRY
T3=2T12+LEXPY
TA([2=1 )2 |RaA(T2) %]
TISA(CI2=1)*T+A(12) IR
A(12«1)128(T=l)eT

a(l2 Y=a(l ) =« 11
A(Tel) SA(Tel)eT

AfT) SACTI+TY
TSelA(I3ef)«ITeA(T3YHUR
TISA(T3=1)&liR=A(CT3)wIIT
AC(I3=1)28(Tt=l)=T
ACIY) sA(T] Y=T1
A(T =1 )2A(T 11T
ACTYY =A(CIY) +T1
JJaJJeNPL
LEXP{=2*LFXP1

LEXP & 2«LEXP

NPL = \PL/2

CONT INUE
IF(IFSY145,2,1

D0 163 1=t ,N

A(22]) ==A(2x1)

GO TO |

NPsN

MP=M

NT=sN/4

\AT:M-?
IF(MT)2A2,2K/1,208
THETA=, 7253081634
JSTERP = T

JNIF = NT/>

nP293
nA2Q4
AR29%
AR296
nAPQ7
AAPQR
"M299
ARIAN
ANINY
AR3AD
AR3AY
nA3IAL
rPA3INK
ANINA
nA3IA?
AAINR
AA3NQ
fAA3ZM
nA3I
nAY12
AM31Y
AA31 4
AN3LS
AAJA
An3L7
AAJIR
fA31Q
AAJZDA
AN3IP
AN322
AN323
aM124
AN32S
AMR26
aA327
PA328
AR320
Ar3I3A
"P3IY
AM332
AM333
nn3IJ4
AM3IIK
LERRT
An337
ARIIR
22339
NAZ4A
ANI341
AA34D
nA34l
AM344
AMI4S
AAI4LH
AN347
AMI4A
nM3AQ
AANKA
AR5
AMIRD
AMIRY
AN3RY
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P42
252
262
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SC¢JINDIF) = SIN(THETA)

1F (MTe?)2A81,222,220

DO S%p LD, M7

THETA = THFTA/2,

JRTEP2 ® JSTEP

JSTEP = INITF

JOIF = JDIF/2
SCJNTIFISSIN(THETA)
JCiaNT=JINIF
S(JC1IBCNSCTHETA)
JLASTENT«ISTFP?2
IF(JLAST=ISTERPY25R,2132,211
DO 24%» J=ISTEP, JLAST,JSTEP
JCaNTa)

JDRJIDTF '

SCIPITS (I #S(JC1)+S(JINPTIFYLSCJC)
CONTINUF

IF(IFSY22,1,20

END

87
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ANINS
AAINA
LI ALY
ARIRA
AM3INg
ANIARA
ARIAY
IR Y
An3IAY
AMIkA
AAIRK
ANIAAK
fA3A7
ARIAA
nM38Q
ARI7?A
An371
MA3Z?2
AN373
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SURARNDTINE DLPHCEWT,N,SLL, TNDQ) LR YA

S LIRR NLPH "N3I76
DIVENSION AT (2%6) nA3?? :
; 1F(N,ER,1) GO TO 3@ ma3?e .
S N 18 FULL ~TNDOW ST12E, FVFN NR ODD nn379 i
€ COMPUTES HALF ~INDOW, EVEN OR 0ODD Y R LT I

} c N 1S INTEGER, SLL I8 RFAL AN3IAY ,

€ 1F INDA 1S SET TN | POSSIALE OVERFLOW AA3JAD ‘
¢ RESULTS NNT NEC, VALID LAY |
FN & FLOAT(N) ALY !
S 3 1A, #x(8LL/2Q,) ANIRY i

VAR] ® LNG(S+SNRT(Sxa?2=1,)) PAJRA

AASEXP(2,+VARI/(FN=1,)) NAIJAR7

As((AA=) )/ (CAASY ) )he? AAIRR
ATC1Y 3 1,2 NA3RG j
N2 = (Nel)/2 pAlan ;
INDQ O L RET 3
DO 3aa K =2 2,N2 AA392 1
FX = FLOAT(X) AR3QY !
R a0 CERLY ;
K{ 2 Kel nA3IGN :

cozy, ANIOA

DN 28a J = 1,%1 T RLY

FJ = FLOATC(D) AMIGA

TF(J,NE.1) CNSCNa((FKeF.JV/(F.Ie1,)) AM2199

CNECNadAe ((FeaFKel ,=FJ)/F]) PAARA
IF(CN.GT, 1 ,F35) GN TN 2R% ANAR i

282 AzR+CO MAEN?

GO TN 292 ' nA4nY
P85 INDR=Y AMAN4 3
297 AT(K) = (FNwl,A)#R/(FNaFK) AM4AS ’

322 CONTINUF AA4ANG

DO 315 K = {,N2? nA4NT

315 NT(K) = AT(X)Y/WT(ND) AMANAR
RETURN AMANQ :
A wT(1)=, AnaLm ;
RE TURN ANAY 1 ;
END pM4aL D ;

e .
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APPENDIX E
RADAR PROCESSING WITH ADAPTIVE BEAMFORMING
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PROGRAM RANAPT

THIS PROGRAM 18 CALLED 'RANDAPT' 1T GENFRATES ANAPTTIVE WEIGHTS
AND APPLTES THEM TO GFNFRATE NOPPLER SPFCTRA,USING NDATA FROM THE
16 ELEMENT ARRAY AT RADC, DEXTER, NEWN YORK,

READS TAPE INPUT ONLY

23 SEPYEMBRER 1975 1500

s XaXakalaEsEnlgs g NE

REAL T1QCORA(16),DELPH(16),RUF(A4),SAMPL(32),COSANG(16), TANANGCIA)
REAL AM(16),C0S8

INTEGER TAZ(11),IDB(6),STIME(R),DIIM(52])

COMPLEX 7CNRR(16),2SAMPL,DOLPH(16)

COMPLEY STAT(16)

INTEGER WNRLF(523),CTIME(A)

REAL FFTD(S512), TSAMPL(32)

DTMENSTION DLPTIM(24R),JRT(K)

COMMON IBUF1(262),TRUF2(262), INRUF(523),NDRPOW(ES), MELEM,NUMD(32),
* AL(272),T0OL,VS(32),wT(32),REPI,REPN, AMP,PNSN,UTHET, SPEL,MA(64),
* BL(272)

EQUIVALENCE (INRUF(1),DUMCY),wBUF (1)), (CTIMF(1),STIME(1))
EQUIVALENCE (RUFC(1),IRCOARA(CI)),(RUF(17),DFLPH(1))Y,

* (BUF(33),2CORRC1)I) (DRPOWCY),SAMPL(1)), (NDRRAW(C3Z),CO8ANG(1)),
* (DRPOW(49),TANANG(1))

DATA (DNOLPR(TII,T=1,18)/(2,A1266,7,2),(R _ 28237,0,2),(A,1390n4,2,0),
* (m.28431f3,$\,(a,48131,ﬂ,0),(Q,GQQQI,H.H),(P.SRQ,?,@),(1,0,0.0),
* (1.M.M,Q),(Q.RRQ,G.@),(M,ﬁqg?i,ﬂ.ﬂ),(ﬂ,dﬁ]31,ﬂ,ﬂ),(ﬂ.?8431,ﬂ.ﬁ),
* (A, 130904,0,2),(0,26237,0,0),(RA,A1266,3,0)/

DATACTAZCIY,T=21,11)/7APAR,240A,2C10A,209CN,7N504,7CRAM, 24040,

* ZAmDS.ZAﬂnl.ZDMC1.7C3C5/

DATACINR(T),121,6)/70040,200A0,7240C4,2C280,7C4CF,7D7CE/

DATA P1,RAND,NSAMP,NCHAN,TCOLON/3,141569,57 20%7R,512,32,ZRAAR/

DATA TDUM/ZARARY/

DATA NTP/OV/

DATA TPT/2,8,24,56,100/

ARSIN(DUMMY ) SATAN2 (DUMMY, SART (1, A=NUyMMY*22))

TAN(DUMMY)=STIN(DUMMY) /COS (DUMMY)

DO 911 M=4,19
11=2IPT(Me3) 4
NZ2+eM
CALL RTIADOT(N)
911 CALL DLPH(NLPTYIM(IIY,N,72,,INDR)
TOL=t ,AE=76
ISECT=
CALL DSKINCRUF,ISECT,64)
DO 91 lEL=1,16
ANGLR=(9A ,«NEFLPH({TFL))/RAD
COSANG(IEL)Y=CNS(ANGLR)

91 TAMANG(TELYSTAN(ANGLR)
1 Do 22 1=1,272

AL(TY=, 2
20 RL(IY=n, N

1INnSPLAzA

Gttt S me e

ARMD24
AAA2S
NAR2AH
PAR27
NAA2R
ARA29
AAAJNA
PAAI1
AAR3I2
AAAI3
ArAR4Y
nANIS
rAAIA
ANP37
2ANIA
PAA3Q
AAAAA
ARA4

nAN4?

ArR4l
nMP44
AAP4s
nNA46
ANP4Y
ANAAR
AARAQ
AAAKA
AARST
ANRKD
nAAS3
AR5 4
AAAKS
PNA56
NANS?7
ARAKA
AANSQ
AARGD
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a4

112

701
71
72

711
10

11

1167

66

OO0 -0

1

91

CAaLL BRURST

NRITE(13,4)

FORMAT ('FRENZ2(F7?,3)")

READ(13,44) FREN

FORMAT (F?7,3)

SPACE=1R,23R

XLAMDARINA A/FREQ

SSPL=SPACE/XLAMNDAWY ,AxPY

SPEL=SSPL

XK3SSPL/PI

XUR2 , /XK=y @

IF(XU,LE,A,A)GD TO 97

IF(XU,GT, 1, ,a)xXuU=,n

XANGLBSARSIN(XU)2RAD

GO TO Q8

XANGL=A 2

CONTINUE

NRIT 3,6)

FO;ME;}"TIME HR,MIN,SECS NO 0OF ELEMENT (342,137 4y

READ(13,113) TIHR,IMIN,ISEC,MELEM

FORMAT (3A2,13)

IF(MELEM,GT, 16)G0 TD 111

WRITE(13,R)

FORMAT(1AHCNANFIGURATION X))

READC13,9)(MACT)Y, I=21,16)

FORMAT(16]11)

DO 77y 1=17,A4

MA(CT )z .

I1SuUM=n

DO 7?1 I=1,A4

ISUMETISUMEMAC(T)

IF(ISUM EQ MELEMIGND TO 711

NRITE(13,721MA

FORMAT (6411, /722X, 19HCONFTIGURATTION ERROR)

G0 TO 112

NR1 13,12)

FORLE;(' NGROUP,LOG RASF 2 OF NTIMES,STFER? (212,F7,1)Y")

READ(13,11) NGROUP,MTIMES,STEER

FORMAY(212,F7,3)

NTIMESZ2#*MTIMES

NGROUPSMINA(NGROUP,NTIVES/1K)

MELEM222xMELEM

IFILE=1

CALL ROTP(IFILE)

CALL TMASCI(STIME)

IF(STIME(4) NE,IHR DR, STIME (5) NE,TUYIN OR STTME(K)
«NEL,TSEC) GO TO 1167

IFIRST=2N

CONTINUE

APPLY CORRECTYION FACTORS

"ISECT=1

DO 93 N=i,NGROUP

CALL RIRDNT(N)
IF(IFIRST . EN,A) GO TN 1168
IFILE=S+]

CALL RDTP(IFILE)

CALL TMASCT(STIME)

ARG
ANNE2
P0N6Y
ANAE4
NAAES
*AN68
NAAS?
AANEA
AR89
AAAT R
feR71
ANe72
aA0A7y
nAR74
nAA7S
nBA78
aAnRA?7?
0AR7 8
nanza
NANAM
AANRY
nAABR?2
AAABY
ARARA
AAARS
ANAAR
AAARY
ARARR
AARAQ
AANAYA
2 1-]|
AARQ2 |
nAM93 |
aern94
NRAGS
AAAQS
AORQ7
NAN9R
nameQ |
an10a
1R -
anyIA2
NALAY
L ERY]
AR1AY
ARLAG
an1A7
ANL0R
aA1MQ
P A RRY
N1t
"n112
a1
AM114
ARS8
nAL16
an117
AN11A
AR119
"A120
ARED1q
AN122
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CALL DSKOUT(DUM,ISECT,523) AN123
DO 93 NPULSE=t, 16 nny124
IWORDE 324 (VP SE=1) Ny 2% :
D0 912 IEL®1 MELEM An128 |
1282+1EL an127 !
1ONUMZT2¢4¢TWORD MAMy2A :
SAMPL (12=1)=FLOAT(DUMCTIDNUM=1)) am129
SAMPL(I?)SFLOAT(DUW(IDNUM))*IQCORA(IEL)/COSAMG(IFL)-SAMPL(IQ'i) any3a !
1 *TANANGCIEL) "ot :
ZSAMPL:CMPL!(SAMPL(IQ-i).SAMPL(I?))*ZCORR(IEL) An132 {
: SAMPL (12=1)sSREAL (ZSAMPL) An133 '
i 912 SAMPL(I2)2ATMAG(Z8AMPL) amy34
; 00 931 K={,MELEM? an135
i 931 DUMD(K)2SAMPL (K) An136
L C An137 :
| € GENERATE THE COVARIANCE MATRIX Pn1 3R 1
. C An§39 1
4 93 CALL ADCRVT ARY4n E
: € AN 41 k
I fAnya? :
i G an143 {
S INVERT THE CNVARTANCE MATRIX nn144 ;
. C , nn145
1 DO 94 131,272 Any46
" 94 BL(IVSAL(T) - An147
;! CALL CHLKXYA ANY AR
CALL INVTL nM149
: caLL HINVL nnL5A
. C nn151 3
c CHECK GOODNNESS nAtL82 : %
. C nA1S3 3
: CALL MULHM "N154 :
E: CALL PRPKE AN RS :
E 2p156 AMPEY 7 AR156 -
UTHETSSIN(STEER/RAD) an187
POSDSUTHET Y ILT i
CALL SGEN3J nr1%509 ;
NO 966K Kzi ,MELEM? nnyRA
9666 VS(K)IDUMD(K) "n161
CALL HXV ANy &S
CALL VSRXw ANLRY ]
MTEA AR164 3
D0 96 K=1,15 "Ry &S i
IF(MA(K),EQ, 1) GO TO 906 AR 66 1
STWT(K)®(R,,2,) ANi6?
GO YO 96 Ay BR
996 MT2MT e A1 6Q
K2z2aMT amL7R )
STWT(K)ZCMPLX(WT (K2e1) /REPT,=WT (K2)/REPT) ANy 7Y i
96 CONTINUE amy?22 :
NRITE(13,997) STWT aAny73 {
997 FORMAT (/(4E15,7)) nmy74 i
NNT2NTIMES/16 AR 7S :
1SECT=10 AR176 !
1120 00 6aMA ITIMES=z),NNT nnL77
CALL RIBNDOT(ITIMES) AML 7R
IFCITIMES,GT,NGROUPY GO TN 20213 any7Q
cALL DSKINCINBUF,ISECT,S2M) I ILY
GO T0O 27214 amq R
20213 IFILE=®] ' AALRD
CALL RDTP(IFILE) AN1RY

k. mmmasa SALL WMAGQARTPIPYTMEN ma‘ad
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APPLY ALL CORRECTION FACTNRS TO NEW SAMPLES, AND WETGHTS AND

STEER AND STORE

ITT(ITIMESe] )32

DO %99% I1£=1,32

1121E+ITT

FFTIO(IIYEA,

D0 62AA TEL=1,16

ICONST22#]EL =}

DO 6AAY1 I=1,16

IRXWNEICONST+324(I=t)

128221

12M212-]

ISAMPL(I2M)SNBUF(IRwa)
ISAMPLtlzmawBUF(IRwa#l)tIQCORA(IELolcnsans(tEL).
1 1SAMPL (12M)« TANANG(TEL)
ZSAMPL:CMPLX(ISAMPL(I?“)oTSAMPL(T?))*ZCORR(TFL)*STNT(TEL)
112124177

FFTD(II-l)s:Eb;(ZSAMPL)+FFTD(II-1)
FFTD(IT)SATIMAG(ZSAMPL) +FFTD(IT)

CONTINUE

¢ 1F DESIRED, TIME SERIES MAY RE WRITTEN ON TAPF HERE

c
C

MULTIPLY TIME SERIES BY DOLPH WEIGHTS
IPZIPT(MTIVES=])

DO &AAS Is{,NTIMES

1222«1

1121+1P

1F(12,GT NTTIVES) ITeNTIMES+1=T+IP
FETD(12=1)sFFTD(I2=1)«NLPTIM(TT)
FFTD(I?)=FFYD(T?)*DLPTIM(II)

TAKE FFT AND PLOT SPECTRUM
caplL FnRT?(MTIMES.-l.FFTD.IFRRR)

522 CALL SSWTCH(2,TUP)

5021

sSm22

IF(IUP,EQ,1)GO TO SA2

cALL RAURST

CALL TKPLOT(@,7,?)

YSTART=21,4

XSTART=,5

CALL A!IS(XSTART.VSYART,TDB.1?.4.m.°ﬂ,a.-aa.m,9m,mza)

CALL PLOT(XSTART,YSTARY= , A7,3)

DO 5721 1=21,8

caLL PLOT(XSTART,YSTART,?2)

XSTART=YSTART+,7%

CALL PLOT(XST&RT,YSTART,?)

CALL PLOT(XSTARToYSTART-.G7,2)

CONTINUE

NSTRSNTIMES/?

NSTPENSTR/4

XSTARTEXSTAQT, |

YSTART2Y,2

no sm22 1=21,9

FNENSTR¢,12TSIGNCI,NSTR)

CALL NUMBER(XSTART,YSTART,  1,FN,A,,=1)
NSTRENSTReNSTP
XSTARTZXSTART=,75
X§TARTE2 S
Y3TART=Y 4
NP2INTIMES/?

“QCNlG./FLOAT(NTIMESG

s i i

NALAS
nALA?
PO1AA
"ALAY
AR
An194
an192
an19)
An194
"019%
NA196
AA197
fN108
2N1Q9
AA20Q
an20t
"A202
aAN2M3
an204
nA2RS
na2m6
anenz
AR2AR
an279
nR21Q
nn211
"0212
213
an214
an215%
AN216
an217
PA21R
nan219

“RA220

nn221
An222
nR223
AN224
an225
nn226
an227
A28
"A229
ar23%
an231
w232
a3l
aAR234
nn238
an236
nn237
an23A
An239
AN240
"4t
AN242
an243
An244
aAn245
NN246
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PEAKz2Q, %4
DO SA23 isi,NTIMES
Ju2wl
FETOCI)RFFIN(Jat ) #n29FFTD(I) #%2
8A2) PEAKEAMAXY (PEAK,FFTD(I))
SHETRYSTART+4,«ALOGIA(PFAK)*, D
DAMIN®Y ,E=RaPEAK
IPENS]
XeXSTART
DO 524 181 ,NP?
JIIQNP?T
3 AR
¥F:2;TD(J).GT.DBMIN) YESHFT+ALOGIACFFTID(I))I®,S
CALL PLOT(X,Y,IPEN)
xsX+SCN
824 IPENS?
NP22NP2+1
D0 %02% I=1,NP2
] AR
:FzgngII).GT.DaM1N) YESHFTHALOGIACFFTN(T) I =, "
CALL PLOT(X,Y,?)
502% xsX+SCN
CALL PLOT(m.é.SE;éZK)
B{A, #AL0GYA
::2¢E:?3,1;2)ICTIME(T\.131.5).ICOLON.CTI“E(6).STEER'PKDR
1 J(MACIY,T=21,18) . .
1SAMPLE TIME ’,3‘2.?’.9?A?'A‘0A?03x-‘ STEERs!,
to2 1‘2;?;:5?xﬁezxgvtr7.;.' NR1 /%X, 'USTNG ADAPTIVE WETGHTS
?2 ¢ CONFIGURATINNE! ,16T1)
CALL TKWAIT

o
¢ §52 UP = wWAIT
c
607 CALL SSWTCH(2,1UP)
1F(IUP,EQ,1)G0 TO 6@
c $83 DOWN=GO ON, UPs CHANGE NNLY STEER
o

CALL SSWTCH(3I,IUP)
1FCIUP . NE,1) GO TO 630
CALL BURSY
ARITE(13,610)
612 FORMAT('STEER=? (F7.3)")
READ(13,6272) STEER
620 FORMAT(F?7,3)
GO TO 20154
634 CONTINUE
c $S1 DOWN=CONTINUE PROCESSING
o 881 UP=CONTINUE PROCESSING

UORINPUT NEW TIMF

‘ CALL SSWTCH(1,.TUP)
TFCIUP,EN,1)G0 TO 1
GO TO 166

SRADAPTY EQU FJ MATIN

8 NTRY RADAPT

S LIAR RADAPT
END

TR T P~

t

nN247
NA248
nA249
(I k3.1
nn2%\
AN282
AM283
npas4
(1431
An286
nA2%?
AN238
nn289Q
aN2r
nA281
nn242
AN283
AM264
LILLI
AN286 |
An26?7 i
ANPER |
AR280 |
aa27@ :
AN271 :
an272 |
am273
0274
nAA27% i

"N276 ’
an27?7 |
aas78 |
an279 |
AA2RA
nN281

AN2R2 |
an2ay |
(I F1Y I
AN2A%
CLFLY)
AM2A7
AN2AN8
AR289
AR29A
AN291
AN292
AN293
"N294
ANDQS
nN296
AN297
AR2QAR .
AR299
aa3ne
AN3IM i
nA3N2

- RN P D VY. SR D
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APPENDIX F
EQUALIZATION FILTER DESIGN PROGRAM

o e

o e

A Lok e i e e ek s

i il ol - e S Al :
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A S S R o LT LYT, Y

PROGRAM F]IL TRN 96
; CALL FILTRIM
‘ END :
SUBROUTINE FILTRTM i
NPANUMBER OF PULES i
NTUNUMBER UF TAPS i
ACJ)NYaNeTH COBRFFTICIENT IN JaTH BUTTERWORTH FILTER !
SP(JyN)aNeTH PULE 1IN JethM BUTTERAORTH FILTER
BEBANDWIDTH OF RAUTTERWORIM F1L TERS
TAUSTAP SPACING INn DELAY LINE
W(JINYBNeTH TAP WPIGHT IN JeTH DE|AY LINE
NL{BCOMPLEX REF CHANMNNEL
NZ2WCHANNEL TD BE MATCHWED
NFBNUMRER UF FRENS
NSSNUMHER OF NURMALIZATIUN PREW
Ins0 USES POLES
IRay INPUTHE MEASURED FREQ '
J8siml AwP PER CHaNNMEL
188282 AMP PER CHaANNEL
COMPLEX A(2,10),8P(2,10),n(2,20),CP,CR20,20),C1C20,20),C2(20,20)
COMPLEX XX, YY,8VE20),0€20,20)
COMPLEX ﬂl(lOt).Qd(lOl)09(30\088(1013
COMPLEX CA,CB,CC,CO
COMPLEX CPT
COMMON/AZBY,RR2,IxT,11,88,IR,Fy,CcPT,18
1 | DIMENSION Fy (101 ;
NAMELISTZINPUT/NDyNT, B TAU,IT 18, N1oNI,NFoINS,; IRy IDUMP,Ny ;
{ i READ INPUT ;
. IFINT EQ V) GO T 900 ’
: DO 100 NRSNY, NG,
t182xnfF
18 FORMAT(219,2F10,4)
PIBU*ATAN(],)
RADeP1/180,
CPReCMPLX(0,,P])
CPTR xCPeTAL
WRITE(6,78)
78 FORMAY (MY, //x PRUGRAM FNR EVALUATING FILTER MATCH®) .

WRITE(6,79)

79 FORMAT(LIX,/n FILTER COEFFICIENTS =)
B'!.*PI&B

P 12780
) SELECT TAP WplGHMTS FUR REFERENCE FILTER

it e e et .

i e - g

F R ot AT LTI
[ 25 2% 3N BF BN JN BF % BN 2N b JF 2% 2P 4

st ol dlond

N0 90 JmisNT
w(l,J)si,
TFCINEGNTZ2) w(t,J)B0,

S0 CONTINUE
IFCIR,EDL 1Y CALL DATA(NL o N2,N§NFJF,RAD)

1IFCIR,EUL,1) GO Tn R0
CAMPUTE POLE LUCATIONS FUR RUTTERWORTH FILTERS

»

UUYUSRANF (3,)
NO 10 Nesl,Np
BRPCLINYERIR aCEXP(CPRN(,9¢(2,8N=]1Y/2,/NP))
YERANF (0,)
YYSCEXP(2,%CPay)
YSRANF(Q,)
10 SPCR,NYaSP(1,NIA(l, +,08nYYr(Xe,8))

BUTTERAORTH FILTERD

FATTAI - Svy e ey




NO 20 ks,

NO 20 NelyNp

A(RyN)RY,

NO 30 Jsi NP

IFGJERN) GO YU SO

A(KGNIBA(R NI Y 7 (SP(XK,NYeBB(NK,J))
30 CONTINUE
R0 ACKINIBACR)N) 2 (B/2,) ReNP

W S i

g *
; . PRINT PARAMETERS nF FILTERS
' *
; B 40 Nul, NP |
! HO WRITE(6,41) SPCL,N) ) SPI@IN),ACI N ALR)N)
g 41 FORMAT(HELS,6)
! WRITE(o,89) B,TA
% 89 PURMAT(///% OANDRIDTHES, F10,2,0  TIME DRLAYR®,P10,4///)
r ]
.
i ¢ CNMPUTE ZOVARIANCE MATRIN OF TAP NUYPUTS
1 ]
f NO 80 xat,Mt
3 DO o0 Lel,NY
3 ctx,L)80,
C(x,L)s0, !
DO o1 Mei NP § 7
DO 61 NaiNp |
] XXRCONIGUALR2)M))0al2)N)Z(CONIGISP(R,M)) 8P (2)N))
o YYSEP(2,N) % (Kwl) |
‘ TFEK LT L) YYSCONJIGISPIRoM) ) (LaK) _
C(R L)NCIR, )L daxXaCEXP(YYRTAY) ﬂ
XABCONJGCAC2,M))wA (1 )N)Z7C(CONJGIEP(2,M))¢SF (L N)) _
YYBEP (LI ,N)#(Kel) . 2
TF(RGLT,L) YYRCUNJG(SP(RoM) )R (LwK) ! \
CL(KoLIRCL(K)L) @R XRCEXP(YYRTAU) i
XXSCONJIGCACL»MIY &AL NY/ZCCONIGIBP (1o M))*SP(L,N)) 4
YYBEP (L ,N)n(Kal ) f
TR (R oLT,L) YYBCONJG(SPCL M) ) (LeK) . 1
CRIK)L)uCR(K )L Yo X®CEXP(YYaTAU) : ;
o) CONTINUE | i
D(K,L)BCLKL) | i
6n CONYINUE i
PRINY 200, C(COK,L)sLBIoNT), KEY,NT)
PRINT 200, 0(CI(r, LY, L2y, NV, xay,NT)
PRINT 200, ((C(K,L) LI, ,NT),Kat,NT)
104 CONTINYE
* !
* INVERY COVARIANCE MATRIZ M %
®
CALL MATINV(C,NT) |
. !
L) COMPUTE STEERIMG VECTUR g
‘ s
| DO 70 Mel,NY i
SviMisn, f
DD 71 NBiMY :
T SVIMYIBSVIM)@CL(M NIRW(1,4N) !
70 CONTINUE ,
]
COMRUTE (MB TAP WFIGHTS




Raitibdil o TR IRENETERG S

Py A0 Mal Nt

w(2.M)8Q,

DU B8t NEeloNT
81 W(2,)M)BW(R2oM)eC (Mg N)RYV(N)
80 CONTINUE

PRINT THF FILTER wkTOHIS

DO 82 Jut,NT
0! Nﬂ”!(b.al) J.MHJ).N(@.J)
8% FORMATC(LIS,d4r18, %
WRITE(eH,84)
8y FORMAT(IX,//)

»> »

COMBUTE PORER IN NUTPUL

YYS0,

XA8Q,

DY 90 Msl,NT

N 90 Nel™NY

XKCIKOCUNJG(Nkio"))*Cé(“oN)iW(ipN)

EABXNeW (2, MIRCONTGICE(MaNY R (1 9N))

YVle-CﬂNJh(N(B.M))*CI(MoN)'N(l.N)

YYSYYACUNJG (W (2 oM)IDIMINI 0w (@) N)
9n CONTINUE

YYRYYeXX

puLTBCARS (X X)

PREFSCABI(YY)

* PRINT FILTER RESFNNSE

TLYZ VLD

caLL FILPL1(%P,A.W.NP.NY.E.TAu.cP.NP,N\.N2)
[ ]
300 CUNTTINUE
L COMPUTY CUVAR MAT USTING FREW

*

TPCINT,GELY) L0 TU 100
TxT8lxTel

t1lalm/2e}
DD 62 XsiyNT
DO 62 1LBRNT
casChsCCmClao,
YYBCPTa(Kel)
N ol tal, 1]
YXSCEXPLYY®EY (1))
CARCASXX®CUNJGIRI (1)) 2l (])
CHBCReXNMLONIG(EILT)InRY (LY
CclctleaCONJG(H1(t))iHl(l)
COBCDSCUNJG (XX ePUNJGIH2CL) ) *BI ()
CUNTINUE

C(K,L)RCA

D(X,L)sCA

Cil(xsL)aCl

FTALTINE g

TRCK,EN,L) GO TO w4

¢ (Lex)BCUNJIGCCAN
DCLyk)SC(L oK)

CitLon)sCl
CRtLyx)BCUNIG(FC)

CONTINUE

CONTINUE

il il Beiisosii " i STy = T

RN




-y

o — e

OO

.

20}

. 200

100
00

o b ~4

30

FORMATCLX, 2 2,10F11,8) 99
IFCLIDUMP ER, DY G TO 101

PRINT 200,(n1(Y),1m1,11)

PRINT 200, (n2CT), 1ol i)

PRINT 200, CCCCmpL) o LBL)NT) B NT)
PRINT 200, CCCLEK,L)oLALyNT) HBY,NT)
PRINTY 200, CCC2CR,L)oLBIH)NTY KB, ,NT)
FORMAT (X, BF1Y,%)

GO T 101

CONTINUE

60 . ¢

CONTINUE

RETURN

END

BUBROUTINE DATACNL N2 )NYINF,JF,RAD)
READ AND BELECT Oata
NCCL)oNC(D) ARE JCUMP QOF REC CHANNELD
NC(R)oNCCE) ARE QCUMP OF REC CMANNELS
Ni,N2 DESIGNATE REF AND UTHER (M
NFONUMWER UF FRECNS
NSBSELECTED NORMAL LZ2ATION PRED
DIMENSTIUN NCCU),DACB,10)0A(4,30V,PCU,30),)C(4,2)
CUMPLEX B1(101),R2C101)

COMPRLEX 83(:01)
CUMMONZA/ZRL R, 1%l 11,88, R,FY,CPT,I1N
cOmMeLeY CC

CuMPLEX CP?

DIMENSION Fy(inl),Fx(101)

REWIND 9

Jis]8x2

JFay

NE(L)dmrilegdmy
NMC(@YaNn] R
NC(3)angegey
NC(d)gNawg
TFCI8,EQ,1) MNC(2YBNe
TFCI8,FEQ,1) NCrLYBN]
NO 1 MuyNF

PO 2 Kl JF
READ(9,8) KK, F,(DACK,J) )81 ,JF)
ACSOA(Y1,1)
PCeD.(S,1)

Fx({Mm)sF

JasJF/2

DO X (myi.Jdd
NB(NC(T)el)/JF el
JISMOD(INC(I)el ,JF) ¢)
A(T M)YBDA(M o J1)
P(I,M)mpa(Nede, )
TFONGEQ, 1 JANDL,IJ,ER,1) B0 T 7
AT yMIBACT M) 0AL
P(T,M)BpP(lym)ePC
CUNTINUE

CONTINUE

CUNTINUE

DO 30 Tst,NF
FY(l)esefFX(NFelel)
EY(NFoT)BFX(1)

DO 6 Im1,J!
C(l,1)mall, ng)
C(l,2)ep(1l,nNS)

o cmbs e . 2

L e

e ¢ o

M Re el e al A‘j
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ORI AP - e o SO s s -4 ¥ . .8 Ot - b e v e a i e ae . oa b

S

¢ 100
DL 4 JmyaNP
DU S ley,Jdt
ACLyJdma(lyd)efi(t,1)
PLI,J)epR(l,t)el(1,2)
tR(L) Fud)Pl]l,J)8P(],J)ev90,
% CUNTINUE
20  FURMAT(/)
4 CONTINUE
PRINT 20
DO 10 Me\,NF
PO 10 Nat,?
AVPRIO a0 (AN, M) 20,)
AJRAMP LOSCP (N M) aRAD)
LBNS Y ;
TFCLIB,EN ) Aumln ®alfACLIM)Z20,)aCORCPLL,M)nRAD) :
IFCIB,FO 1) AURAMPASINCGI N, M) eRAD) : :
IFINGEN,2) GO Tu 1
CosCMpPL x(al, Ay .
B1(NFeleM)BCON)HILC) - ! 1
. Ry (NFam)aCl
) Gu 0 to
11 CONTINIIE
CCOCMPILXLAL,AL)
R2(NFetan)BCINIGILT) ‘
R2INFeM)BCC A ;
0 CuNT LAk ’
FURMAT(T1,Fq,0,8r9,4)
FURMAT(IX,RF9,4)
FURMATCIN,AE12, 8
RE TYURN
END
SURRNUTINL PILPLT(SP,A0n, NP ,NT, B, TAU,CPyNP NI yNQ)
d18RUTYTEAWORTH P L TER, REFERENCE CHMANNEL 1 ; ‘
G2SBUTTERWURTM F | TER,CHANNEL ¢ : 3
CirsOVERALL CwMANNEL | RESPNNSE ;
C2OVFRALL CrAgNE|L 2 RESPONSE
RIMENSTON FY(10]) -
COMMONZAZBY R, IxTo 11,88, IR, FY,CPT,18 ?
COMPLEX CPT 1
; COMPLEN A(2,10),8P(2,10),w(2,20),b1(101),02¢101),C00C101)oC2C%01) % b
COMPLEX 88(10}) ;
, COMPLEY (R,8
E COMPLEYX FRESP 4
3 CUMPLEY AAA . 3
i RISR2aR)eRUgRF\ 1 2RP 2R,
s

A e a2 e

Tl W o ot

LY - R o
—

© A e e e il

TR oo A 8T 11 A

[ 2 2 BB J

pramom

, AMPTOTIwAMPTNT2mA,
] 11lalley
‘ PRINY Q00,N1 NP ,NT : ;
! 900 FORMAT (s CURKECTION PILTER FUR RECEIVERS #,12,% AND », i
3 u 11207 WlITH #,12,2 TARS @)
PRINTY 901, Tl
901 FORMAY (e F0OR A TAP SPACING OF w,b9,4,» 3cCS, «)
PRINT 9¢2
902 FORMATCa FRER PrASF AMPLITUDE TOTAL FILTER
tFILTER ) ‘
PRINTY Q903 i
90} FURMATC(w ENRPUR FRROR M§ FRROR PHASE :
1 AMPL, *)
PRINT 90d
904 FORMAT(x (HZ) (UFLREES) (na) (OR PUWER) (DEGREES)
I (DH) »)
i dciniinil i it s N Aabieaed e ) L o i A




101 .

90y FURMAT(# ALFLRE AFTER REFURE APTEN RALFURE AFTER o)
pRINY O;S
DN 10 wal, 1]
IFCIR kU, L) GO TN T
FAEQBeH42 A (Key) /7T

: FY{n)oFRrEuy

! NS, 2 CPaFRE

! 88(x)es
TEES LY IERE 1N
DO 11 Nuti NP
ALRIBALIR) 2 AL N)/(8a8PIL,N))
NAIRYBRAIRY PA(2,N) /(88 (2,N))

1y Cuntlnut
to 10 2

| CUNTINUE
PREQEFY(KR)

é CUMTINUE ,
1PC(FREN,LELO.) BN TH {0 {
citr)sCetniann,

DL 1@ NeiNY

CLERIBEIER) GLEYP (wCFTOEREGANM)I AW yN)

CotR)uCtr)eCEXP(wCPTFREGANIAW(A,N)
192 CONTINUE

ci(n)sCitn)nBlin)

c2(n)sCatn)aka(n)

i RIBRICCARS(HI(K)oti2iK)In e

; RARKRR+CARS (LI (K)ulP (X))

] RIBRT+ZARS(BLI(KY)ynwQ

i e —

D et e

{ RUBRUSCARS(CI (K )1 neQ S
ALERCABS(RL(K)) i

3 . A28CABS(R(K))

[ Z AMPTIOT IEtAR/ALe] ) an2eAMPIOTY i

AJEBCABS(CL(K))
AdsCans(Cacx))
AMPTDT28(Ad/ASa] Jen2eanPiAT2 |
% PlakEAal (BItx))
1F(PY B, 0, )P1a10000NY,
PIRATANQLAIMAGE Y (R)),,PL)
PRBREAL (H2(X)) . :
1F(P2,FQ,0,)PRa10a00000, ]
E
i

P2RATAN2(AIMAGERD (X)) ,P2)
PISREAL (CI (X))

PIBATANQCATNMAG(LYI(R)Y,PS) j
\ PuuiRfal (Ce(n))
H TRC(PUEQ, V,)P431O0VO000L, :
PUBATANZ2(AT#AGICR2(n)),PY)
ASei/e.

tE(FREN,LT qu8Y JORFREN,GT, 8% ) AU T 10
RPIaRpPle(HIaP)ka?
RP2BRPR¢(FlePu)nag
30 CONTINUE
ADRIB0,#ALUGIN(AC/ZAL)
ADB2BR0,¢ALOGLIA(AU/AY) :
APHIB(P2eP1) 257,298y 1
APHRB (PuUwPI)nb7,998a i
ATOTIaCABRS (B2 (%) eti1 (%))
IFCATOT LE, 1 Fet Q) ATNTISY Ewly
ATOTI820,04LNGIOCATUTL)
ATOT28CARS(C2(¥ ) el 1 (K))
1FEATOT2,LbE,1,Fmt) ATNTEE) ,E=t0
ATOT2820,2ALNLI0CATITE)




[P [ — e e
R T T T Oy AU O M T 7 e 8 7 7 SR sprmis sy 2o P 1 vTem

SR ST

E i 102 5
d

1 ; FRESP®O,
; | EESALOG(10,)

: DO 950 KKa&1,NT
: PISR, 10159265
: AARw S AFLUAT(KK=m ) #2,#PI*FREQeTAL
. C AAARCMPLXICOS(AA),SIN(AAY)
i 9%0 FRESPEW(2/KK)*AAA+FRESP
¢ WTR2 AP I#FREQ*TAY
3 FILPHzAPHE=APH
: FILAMPRCAUS (FRESP)
1 IF(FILAMP LE, ' stml0) FILAMPR] Emi0 :
g FILAMPR20,waLOGIa(FILAMP) ;
' T PRINT 906, FREG, APR] s APH2, ADR1 JADRR,ATUTE,ATOT2,FILPH,FILANP ;
5 906 FORMAT(1X,FS,1,0F7,2,2F9:2) ?
] e 10 CONTINUE , i %
1 CAMPTOTI®20#ALNGIOCSQRT (AMPTOT1IZFLOATINFI) ¢1,) :
: AMPTDT2E20,%ALNGIOCSART (AMPTOT27FLOATINF) )¢l ,) ;
RAI®10,4ALNGIOCRYL/R3) !
] 3 RA2E10 4% ALNGIOCRR2/RAED :
: : RPIB180,/P1«SURT(RPI/FLOATINED) : :
; ; RP2X180,/P1aSGRT(NP2/ZFLOATINFD) : i
1 - B " RRRBRA1=RA2 : f
: g PRINT 907,RP1,RPP,AMPTINT1,AMPT(T2,RAY,RA2 . 3
4 907 FORMAT(x TOTAL# aF7,2) ; 1
% : PRINT 9QB,RRNW ; 4
. 908  FORMATC(% NET REDULTION OF MISMATCH ERROR® *)F7,2,#D8,%) ) Q
RETURN 3
1 END ]
k!
]
i
3
4
4
E
1
!
§
3
f
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APPENDIX G i
EQUALIZATION FILTER DESIGN RESULTS :




R ETEEAR, R ATRAE TS i) S
S * O i W SRR A i e i A A G A R i A L P A

B ' S
T O TR T £ 5wl 344 et v i b s i s S s IR SUN R
, 104
§ PROGRAM FUR EVALUATING FILTER MATCH
:
: FILYER COEFFTCTENTS
g
: 1 0,00000 0400000 *, 00460 ©,00000
2 2 1,00000 0,00000 1,08299 000000
- 3 0,00000 0.00000 00462 200000
. 4 0,00000 0.00000 *,00394 000000
3 CORRECTIAN FILTER FrR KECELVERS 1 AND @ WITH 4 TAPS
5 FOR A TAp gPACING UF . 0040 SECS,
! FREQ pHASE AMPL 1TuNE TOTAL FILTER  FILTER
§ ERROR ERROR M§ ERRUR PHASE  AMPL,
(H2) (DEGREES) (DH) (Dt POWER) (DEGREES) (oB)
4 BEFORE AFTER PREPNRE AFTER BEPORE AFTER
E 15,0 =.ua =33 =ald  =g1? =35,40 =36,76 1S V01
i 20.0 ..bﬂ ..“q -.‘3 -.11 '3“.29 .36.aa |‘° .02
1 25,0 .79  ®,58 =12 = 08 =84,45 37,47 21 U
?\ 50.0 .oah =, 04 well »,06 .35.02 '36.6‘ ’22 .05
" 35.0 ',89 ‘|b7 'QOQ ".02 -55.12 '38.90 .?2 .07
“0.0 -,M w0 we (17 12 -3y A9 '39.32 o0 08
45,0 =, =41 s 05 W US =37,76 *39,43 o7 010
g 0,0 w6y =50 =,02 U9 =39,62 w3797 13 W12
E\ 55.0 ..!ﬂ ..as -'oa '11 .“ansl .‘7|7b .OB .13
3 60,0 0,09 0% 0,00 0 14m200,00 =35,74 W03 Y
A 4 65,0 30 W27 =0} W0 =ud 12 35,43 w03 15 ; -3
3 3 70,0 .60 W52 @04 W17 =39,44 »35,93 -, 08 W16 3
15,0 LY W75 w07 U9 =38, 78 «30,13 “,13 elb : ;
80,0 1.1n 099 weld 03 31,60 =35,00 wy1? 17
65.0 l.‘q 'qs ..28 ..05 -2‘3.38 '35.0“ '.?Q '17
90,0 L9 W00  wol0 w1l 29,28 =35,1! "y 22 017 :
- 95,0 .29 W7 33 mg1l =30,16 =36,18 ., 22 W17 4
% 100,0 =.27 =,4B  w,35 =,16 «50,73 =36,006 ., 21 W17 . :
105,0 - By “,99 - e, 10 =3% .26 =37,29 -y 19 W16 )
110,060 =, 94 =11t woell ®=,01 =37,68 40,08 -y 15 W16 ;
TOTAL 48 33 olo 10 ®3%,32 =30,U9 3
NET REDUCTIAN OF #ISMAYUH ERRURS 2.770h0, E:
]
} 1
i
1
Fo . R

ki i ot R :
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R TR T SLNTTTES

PRNERAM FUR EvALOATING FILTe® MATCH

FILTER CORFPTCTENTS

: i 0,00000 0,00000 -,00973 L0000
? 2 100000 0.00000 1,01748 ®, 00000
é 3 0,00000 0,00009 01540 000000 &
- 4 0,00000 Ne00000 »,00102 *,00000 !
3 !
E cgnpﬁcmw FILVER FnR RECELVERS t AND 3 AITH 4 TAPS ‘
S FOR A TAp gPACING UF W 0040 SECS, ‘ b
; FREY e SE AMPL LT NE TOTAL FILTER  FILTER f #
{ FRAUR ENROR MS§ ERROR PHASE AMPL , o
E (HZ) HF;gsgpigﬁza : :Uijf , EéanPT;E:; (PEGREES) (08)
s R -R HEENRF AFTER  BEFORE . ,
; 15,0 =110 =92 =407 =,13 =83,0u =33,37 18 "yUh b
; 3 20.6 '1.‘0 - .90 ..07 ..1? -32.90 '53.26 i '.05 g j
E‘ % 25.ﬂ “.aﬂ ‘l.oo ‘..nh -,09 .32.75 '3“'01 28 -.03 1
3 ! 30.“ 1,27 =, L] = S ®3d,1] =36,35 T *,01 | .
E : 35,0 w11 =81  @y02 =il =34,27 =3/,38 o34 W01 ! $
: i 40,0 =1, 0y *,006 w0} WU3 ®38,98 =38,42 v 36 W04 g
ij ; 45,0 = Ay =,uB 00 W07 =36,69 =38,48 e 36 06 o
E- 30,0 =0 -ea5 W01 W10 w40,14 =38,06 ' 30 09 o
y 59,0 = %y Y W01 W13 ®4S, 75 =37,07 035 W12 b
ﬁ. 60,0 0,00 ' 53 M 00 ¢ 15200,00 «34,82 33 o185 o
E. 65,0  .3n 467 =,03 15 =43,09 =33,59 31 7 s
] 70,0 I W98 w07 W13 =37,03 =33,39 28 v 20 .
{ 7S.ﬂ .QO 1.0’3 -y 19 VB w33 02 .53.1’ 25 W22 :
80,0 1,07 1,29 =,24 W00 w29,46 =32,86 22 .25 f
85,6 .RQ 1.03 -.‘5 .QOQ '£7.7»2 '55.bh 018 .27
90.0 .25 .42 woldt =, 17 26,40 .3“.30 o195 .29
Qs.n - _hg -,57 - 50 =,20 w2b,b5 ‘33.99 W13 130
‘UQ,O .‘.’7 -l 08 X ib b, U8 -‘1053 o 10 .3? ‘
105, 0 =2,.8¢ =2,43 - db w04 m2A, 08 =30,96 08 33 -
R R LA i (L LN L
Al U 1 a1 o253 11 =30, ®3309
NET REPUCTINN OF MISMATCH ERRURS 2,9408, i

PSPPI
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PROGRAM FUR EVALLATING FILTER MATCM

FILTER COEFFTICTIENTS

\ \ 0400000 0,90000 -, 00244 - 00000 ;

3 2 1,00000 0400000 1,00408 200000 @

: 3 0,00000 N400000 -, 00%17 000000 i

! 4 0,00000 0, ULOOY -, 0014 00000

&

» CORRECTION FILYER bk RECEIVERS 1 AND 4 WITH 4 TAPS é !

g FOR A tAp gPACING UF 0040 SECS, ! ;

g FREQ PHASE aMPLITUDE 1nTAL FILTFR  FILTER ]

g ERROR ERR(IN M§ ERROR PHASE AMPL, ‘ :

3 {H2) (DEGoFES) (LR (OB FNWER) (NEGREES) {Dv) ;

HFFORE AFTER BFFNRE AFTER  nEFNKF AP TLR : 4

: : 1500 ‘.aﬂ “,17 o 01 s, U7 =ub, 4] =u8,14 it =03 '

X do.n '.35 '.23 w0y '.UZ -“"ab -ub.ua .'a 'Ooa F

E. 25.0 '.“1 LIYL -y 00 - 0 o4d 0l -ﬁo.?b '17 -, 02 E

1 30,0 - U3 ., ol -0t “,02 w43%,04 =47,38% 019 e, 01

?‘ ’5.0 ..uu o, 04 w0} - vl .“2'57 "47.69 20 .00 ' 3

3 40,0 e %a e 17 e,0] W1 eud 88 =5),22 21 01 : k
45,0 = %0 10 -] W02 =dS,58 =52, 31 020 W02 f

E 50.0 '.SS ".15 o U0 .05 '“5.06 ‘41.08 .20 .05 3

5 55.(\ -.17 .\'\e = V0 03 eh1 19 006,05 0‘8 .0“ 3:

3 60,0 0,00 W17 0,00 WS=R00,00 =43,99 W17 0% ' i

4 05,0 R 2R -y 0e WU wH0 hT =ud, 32 W14 W06 i
70,0 .2t e 45 =04 WU =d% 22 =ds, T ot W06
75.0 .?R .57 PN FVE | '“2.?7 -‘“‘.US o 10 .07
60'0 .3; Wde solu @,y2 =37.,81 =u2,06 W 08 OB ;
85.0 .?P 987 Q.l} "QUS 56,30 -“2.7‘1 o N6 00‘ : 3
90.0 -.Oa -.00 .Qib ".07 '3\.63 "“2.35 .O“ .00 :}
95,0 ® . 4g  w,Uub myld w06 e36,42 =4],47 W03 W09 ‘ i
100,0 - T3 o, 7t wall 02 »387,24 =40,14 o0} 209 . ;
‘05'0 “Q" -.92 -.(\d .\)5 -59.05 .36.61 .ﬂl .Oq 4
110,00 = 83 =,nd 04 W13 242,26 »39,47 00 09 :
TOT AL JU 40 07 VU =l 03 =42, .4 i
NET REDUCTINN DF MISMATUN EWRURS 2.7808, ;
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\ ERUGRAM FUR EVALUATING FILTER MATOHM
3 FrittR COEFFTICTIENTS
]
X 1 040000 0490000 e, 01603 .y 00000
: 2 1,00000 VeV 0U0DQ 1,01128 «,00000
; 3 000000 000000 », 02092 200000
P 4 0,00000 000000 =, 003358 .,00000
1 CONRECTIAN FILTER Frr WECEIVERS 1 anNhD 5 wlIH 4 TAPS
s FOR A YAp gPACING OF JUNUD SECS,
FREW pHASE AanpPLITUDE TOTAL FILTER FILTER
FRRNK ERROIR M ERRDR PHASE AMPL .
(H2) (NEGRFES) OLY (N3 POWER) (DEGRFES) (bn)
: HEFORE AFTER RBEFNRE AFTER  JEFURE AFTEW
{ 15,0 =1,04 =489 N4 ®, 09 32,18 =35,28 22 «,23
- 20.n 'l.‘a ..57 .12 *,08 wl, 07 '30.89 .28 ..20
25.0 -1.11 LIS o1 o, 00 '}2.61 36,00 032 '.17
30.0 ll.ﬂ‘ ®,6R o1V 04 ald, 24 '36.72 ¢35 w14
35,0 -, 9 *,55 09 ® 02 e84 ,A] =UQ,60 o 37 “,10
40,0 LI A w4l W07 01 =35 ,A8 ed2, /e v 36 v, 06
45,0 .0 =25 W 06 WU 38,01 =d4,04 o35 =,082
3 50,0 w4y =,14 04 s0h =4l 24 =U2, 88 o32 W02
3 5,0 =24 W08 W02 209 wd7,41 =40,41 29 W06
' 1 00,0 0,00 W20 0o W112200,00 =37,74 24 ot
! 65'0 .2§ ‘4‘_1 -y 04 o111 «uyd,406 -'Sb.qﬁ 'PO ‘zs ,.
70,0 TS W63 w,0B W10 =3R .52 =3p,22 oty 18 j
15,0 A B2 wotd eUR w3d 43 =35,90 W10 22 |
80,0 .80 Y Se F L3 80,6 =3n,l! L 08 .25 l
asgn .7’.1 e 76 ‘O—Si. .OU-‘ 'Eﬂ-odo .‘7.t7 .01 .28 k
3 90,0 LA Wil eyl w10 =27,39 «37,99 .00 30
95.0 '.aﬂ "23 wo il .14 -&7.30 -37.2“ w, 04 .32
100,0 e, 93 =1.,03  w,49 =14 =27,05 *34,48 -, 0% 34
105.“ “.hi -] ,09 'QIJS -, 09 weBy w33,067 ..05 .36
110,0 =2.0¢ =2,06 =433  =,01 =31.01 34,70 .05 37
TOTAL L9 Y 24 WIR w40 08 @3p,17
NET RENDUCTIAN NF MISAAYCH ERRURSE 5,19n8, ‘
| 3
: i
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PRNAGRAM FUR BVALUIATING FILTER MATCH

FILTER COEFFICTIENTS

i 0,00000 0,00000 =, 01401 000000
e 1,00000 0,00000 1,01480 v, 00000
3 0,00000 0,00000 =, 02009 000000
4 0,00000 0,00000 ®,0049% 00000

CORRECTION FILTER FNR RECFIVERS | AND 6 WITH 4 TAPS

FUR A TAp aPACING UF J0040 SECS, \
FREQ PHASE AMPL | TUDE nTaL FILTER  FILTER
ERROR ERROR M§ ERRDR PHASE AMPL
(H2) (PEGREES) (LK) (DB PNAER)  (DEGREELS) (0w)
BEFORE AFTER BernRE AFTER HWFFORE AFTER
15,0 1,67 =1,%6 WO e,1d 30,81 =31,1606 a2 ., 18
ao.o '1059 .liao .Oq -0‘2 .30.35 '33.00 .ao '.lﬁ
25,0 el _up =1,92 W04 “,00 @31 .08 =33,92 o »,13
x 30,0 1,37 =87 W03 =,Uh =33,13 «30,43 50 ., 00
i 35,0 =i, 24 -, 12 04 e, U 253,47 =38,31 52 Y
1 W,0 el 04 =52 W04 WUR ®384,5) =40,47 082 -, 01
4%,0 - By =30 03 V6 w36 ,R1 wU),27 050 ,03
50,0 - bg w23 N3 el0 =»38,.75 =35 ,91 TS 007
S5,0 =34 L0701 412 =ud,B6 =37,38 V41 T
60,0 0,00 Y 000 W 152200,00 =34,064 . 34 W18 !
65,0 .32 N9 ool 015 =U2,93 =33,81 27 019 i
70.ﬂ .60 810 ) «13 w37,13 "3“.1’4 .?0 .22 ]
’5.0 ."‘ Ve ..15 10 -33.“5 -3Q.37 .13 .as 5
80,0 1,04 I w25 W03 w29,37 =35,91 ) 28 i
8%,0 .4 07 @435 =05 we7,22 =34,87 01 .30 1
90,0 .59 W50 weldb 2,1l w2e,22 =35,29 ., 03 32
95,0 - 23 ®, 40 T “ 19 =2h,15 74,90 w00 34 : ]
100,060 =t 03 e],]0 oY 19 =2b6,22 =313,03 v, 08 '35 ' ;
‘05.“ el 8y =],94 wo 4B v 12 w27,85 =32,3% -, 08 W38
‘1000 ‘?.2‘ wg, 30 e 39 n 12 =»30,58 w33 7% e,07 «3? A
TOTAL 1,15 1,02 25 W11 =29,91 =33,b6 3
NeT REOUCTIAN OF MISuATCH ERRURE 3,95n4,
1
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PROGRAM FUR FVALNIATING PILTER MATCH

FiLtEw COrFFYCTIENTS

Ca0uUn00
1,00000
0,00000
0,00000

- CURRECTIAN FILIER PN mECETVERS
FOR A T1Ap ePACING UF

FREQ
(H2)

15,0
eo,n
25,0
3o,n
35,0
4,0
45,0
S0,0
$%,0
60,0
65,0
70.0
19,0
80,0
85,0
90,0
95,0
100,0
105,0
110,60
TOTAL

NET REDUCTINN

pHaSE
ERROR
(Dp Gt S)
BEFORE AFTER
- 85 =,72
= . 9% -,81
-“Gh .85
-\.Op -, 18
» 99 -, 74
.-91 .’o‘
'.’u -.Qb
'.55 ", 26
..aq -.00
0,00 28
.!u .b‘
b7 T
.QQ 1e20
i.ﬂa 1.eg
.’9 «9A
,20 057
..7i '.05
.‘.“1 ={,09
-?.bn 'é.b\
-E.Gg “2,19
1.20 1.15

N 00000 -,01011
0,00009 1,01651
0,00000 w, 0149
Ve00L0Y *, 00078
1 AND 7 WIlW 4 TAPS
WDOHE SECS,
amMPL 1 TudL TOTAL FILTER
L R=N m8 ERROIK PHASE
(0i#) (P PNwER) (DEGREES)
REFNRE AFTER JQFFORE AP TER
.ot =11 =36,%4 =35,30 W13
-.05 .'lﬁ .50.75 '30.72 Q!’
wy (1l -.OH ‘34.“9 .35.3’ .21
wyild =085 =3%,70 ‘37.5@ ' 24
..Ua ‘.0‘ '35.65 ‘38.‘7 |2°
w01 V2 =38 95 «33,.93 -2
w0 eu® w47, A0 =39 86 o8
01 W09 w41 ,08 w3y 78 0 29
o 01 W1l wd6 K1 33,13 W29
N0 214e200,00 »35,07 028
el d 14 el § QY =iy, §d a7
w07 W12 ‘3’.31 '3“.03 025
-.1“ .07 “53,1“ .33.36 023
-.2“ o 00 -2°|71 '35.‘“ |21
e 38 09 -27.5£ -3$|9“ 19
wydd o,16 26,89 '3“070 W16
el =,19 wgh RS =4, 14 14
-yl =1l @20,78 «3},77 W12
wedd =, 01 =28,24 =39,72 09
..‘Q .ld -51.\’ .31.53 .07
21 210 «30,83 =~33,84
F MISmATCH ERRURS 31,0108,

000000
®,00000
®,00000
0.00000

FILTER
AMPL,
(0d)

., 006
-.OS
'.03
'.02
W01
003
0S8
008
ot
W14
olb
19
2!
24
26
188
v 30
o 31
o2
33
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PROGHAM FUR EVALIATING FILTER MATUM

1 0,00000 0eLOULOO 0 004dS
2 1.00000 0,00000 1400148
3 0,00000 0,00000 20035
4 0,00000 D,V0000 »,00838
CURRECTION FILTER FMr RFLEIVERS | AND & wlTH 4 TAPS
FOR A TAp gPACING OF WyO0U0 SKECS,
FREy PHASE AMPLITUNE ToTAL FILIPER
EPROR ERROR M8 ERRUR PHASE
(H2) (DEGRFES) (LR) (NE POWER) (DEGRFES)
BFFORF AFTER depnRE AFTER WEFORF APTER
15,0 - %9 v, 37 e, 10 =, 06 «36,48 =d],00 22
30.0 '..’)‘ ".27 -an 0.0“ -57.01 .03.09 .aa
s, . n - Sy w, 2l - (8 “, 03 38,00 46,50 o 31
30.“ -.Sﬁ w, 2 na 0 w02 039.53 '“’.7‘ .33
35,0 =8 =19 a,0n W00 @39,21 »59,00 o33
Wep =, Uy o012 w05 W02 =U0,83 =5y,59 + 31
45,0 = 3y =, 07  w,04 03 w42,71 =4d, 80 W27
50,0 - 4y “, 15 P WUN wdd, 04 *d5%5,03 FT
55,0 = 1a e, 03 -, 0@ W08 eu9,22 *d5,4}d 15
60,0 0,00 L] e 00 2060200,00 =42,95 08
65,0 ol o A5 -y 00 'V 51,70 =dd,2) 200
70,0 .25 o7 wy (1 W0Y myl Sy wdp U3 e,07
15,0 O3 W19 w0} yU2 =4S, 18 =d9, 14 w
89,0 W43 W23 e N3 =, 02 @il 69 =U4b,99 ., 20
85,0 H) V1B e N3 =,04 =41,53 =d4Y,18 »,25
90.0 TS L ayld =06 U3 N7 w43, 0l 27
95,0 AR w1l wy0] =, 0% 31,75 =ds,e8 ., 28
‘00’0 .?u ".‘\)5 nn,s ".0‘ '“7.29 '51.75 ..27
105, .27 03 e W01 =43,15 =64d,70 ., 24
110,0 A1 36 13 W04 «40,88 =48, 00 -, 20
TuTal JAn o 19 T WVl wd0,79 =45,16
NET REDUCTTIAN OF MISMATLH ErRURE 4,008,

'.00000
®,00000

200000
'.00000

FILTER
ANPL,
(0y)

04
0 04
' 08
06
000
07
W07
007
07
W00
208
003
o 01
»,01
'.02
=, 04
=, 06
07
«,09

k
3
1

bl
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PROGRAM FUR PVALIIATING FILTLR MATLH
FILTER LOBFFICTIENTS
1 0400000 000000 ., 011178
F) 1,00000 0.,00000 1,01390
3 0,00000 0,00000 , 01240
4 Nyafhuton 0,00¢00 “,00240
CORRECTINN FILTER FPivt RECEIVERS 1 AND 9 wlTW 4 TaPS
FUR A YTAp QPACING ur 0040 SELS,
FREQ pHalL AMPL 1 TUNE 1OV AL FILTER
ERRNR ERROK M§ ERKRUR PMASE
(M) (DPGREES) (OR) (P8 POWER)  (DEGREES)
BEFORE AFTLR  HpkhRE AFTER WEFURE APTER
1%,0 - Sg ® L dd -y 0 * 10 ed0,h] =37,5%% o1
ev,n '.7§ =,0! eyl =,u9 »37,4¢ -!b.dﬂ N
2%,n - &g =, 00 e, 0¢ *,)R @38 ,859 =3p,00 o108
30.0 -.Q\ ..0.7 l.ﬂe -.05 “7.5& .36.5‘ .‘7
Ss.ﬁ '.A\ =,hh oGl =02 »387,313 =39,.16 o7
“0.0 ‘.’a LY. a0y s 01 ‘3’.60 ‘39.73 sl
| ih,0 ® 6% o, ublt e 010 04 =39,30 w40, 14
| s"'o ..“' ..sh .0‘) .0. .“?.?3 -a0.07 .12
: 55.0 ',Qa 1S o 00 10 wdA 1 H '36.09 209
60,0 0,00 0 006 0,00 v13e200,00 =3p,00 "l
05,0 R o34 =02 v13 =Ud 85 =35,49 s 02
7“0" LY} '0d LT RL) W12 =38,.33 '55.56 LY B!
5,0 .99 W 95 e, 1 W9 34,09 w3d,038 e, 04
80,0 1.1y 1,06 - !9 VY =30 ,50 w34, 34 0?7
85,0 1,07 099 .,y 29 =08 w@A, 48 =34, 79 *,09
9,0 o In 200 w38 =, 1Y eg?,65 =35,00 w0
99,0 =, 00 =1l eyt =, |7 @27,A7 =35,82 et
100,060 2,84 LI weldd w10 =27,91 =34,385 ., 10
1095,0 ot 55 =i,0! <34 * 09 @29,54 »34,06 ., 09
110.0 .1.8‘ ®],9} 29 o 01 »32,66 ‘35'2‘ w08
TOTAL .89 o873 e 2 W10 32,04 w35 5%
NET REDUCTINN (% SMISMAY(OH FrRUSE 83,5100,

-.00000

00000
»,00000
-.00000

FILTRR
AMP
(0n)

»,09
'.U?
woUb
*,03
=01

X'T

-
~N
L7
P

R S R R P IR

i



ey TRERR EEETT o TAaT RwT T e m ewes T oemem tem Sy

"'g‘”m B} S -t S A &

E 112
| PROGAAM FUR EVALDATING PTILTER MATCK

é FILTER COLFPICTENTS

é 1 N,00u0Y0 AIVLUTRIY 00004 ®, 00000 ;
: 2 1,00000 0400000 1,00870 000000
i 3 N 000N 0400000 oNOYUEY *, 00000
4 0,00000 Uev0000 ., 09898 200000
3 CUORRECTIAN FILIFR rnF nFCTIVERS 1 AND U wliv 4 TAPS
5 FOGR A 1Ap qPACING F JUnn0 SECS,
§ FREQ PN SE cMELITURR tATAL FILTER FILTER
i fRlin ERRUR My ERRDNW PHASE AMPL .
‘ tnl) (NEGpELS) {un) (ha #NRERY (DELGREES) (08)
E WEFURE AFTLR  usFORE ARTEW  BRFORE AFTER
: 19,0 . hp =40 w ld =yl «34,A7 =37,54 20 '}
| 20,0 =, 8% =4 asld =08 w3u,n2 =38,33 28 W04
g’ 29,0 " 67 =,19 CYRE! e un =88,39 40,50 28 o 0S
E 30.0 -.'\ '.43 C.l‘ oY -5&.03 'ﬂl.ﬁ? .Ph .06
] 35,0 LI X -,4d =19 oul =86,34 =dg,%% W21 W08 :
3 W,0  =.8p =S8R w0/ W02 ®87,42 48,04 v24 009 4
? WS.0  =.%n me31 we0% LUd =39,87 =d2, 81 W19 W10 v
; 50,0 - g w87 K Y JUT wdl, U4 *dQ, 1l ol W10
55.0 '.Eu =, 19 w02 VA .“ﬁ.lb ‘“0.‘5 .05 .1‘
4 60,0 0,0n ., 04 Ne00 W 11e200,00 =37,92 N4 oM {
i‘ OS.O .?\ o YY) w10 =4 ?,7¢ »~%8,2! esle ol 3
10,0 U4 20 YRR 219 U, 21 «39,u7 e, 20 010 1
l 73.0 'Qa |“‘ -.’)5 .'J’ .580“5 -!Q.Qﬂ -.?7 .\0 3
8u,0 .°Ij oo e, 00 VP w3U AN «39,19 well 09
89,0 ‘.n(\ Y wyiv v,0} «$3,58%Y 38,087 o, 17 207
90,0 9y L myld v, 09 =33,38} «37,92 w30 W U6
QS,n .0 2° uylo =10 «3%,19 *38,94 w19 WS
‘00(-0 .a? .OS mylo 12 «36,58] .‘9|17 oeV? .0! p
109,60 "1 m 1A eyll =00 sal,17 sd2,e2 °s33 02 ]
‘10.0 .‘Q -.07 me00 -.05 -M\.ab .50.’2 '.?b .Ol :
TU'M .aﬂ 'Sh .09 .UR .,b.“s '39.‘5
NET REDUCTINN NF MISWAT(M ERRURS 2.,7¢0t,
;
4

N
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PROGEAM FOR FVALOATING PILTER MATCH

Friekw COEFFICIENTS

E \ 0L00000 04, 000MY -, 00847 ", 00000 {
e 1 0uneh De0N0VOD 1,00978 e 00000 i

, 3 0,00090C 0,00000 “, 00058 ®,00000 ;
i M 00,0000 0,V0unY ., 002¢0 000000 !
i

CORRECTIAN FLILTER Prx REUEIVERS 1 AND 11 wlTH 4 TAPS {

z FOR A 1Ap qPACING UF L0040 SECS, \
: FREQ pHASE AMPLITUDE IntaL FILTER  PFILTRR :
: ERROK ERR{Tk MY ERKUR PHASE AMPL !
| {Hn2) (DpGpées) {OK) (P PhwEr) (DEGRKEES) (ny) .
g BEFQE APTER  nEbnRF APVEW  ABEFORE AP TER ' E
E 19,0 » 4y .43 W00 e, U7 =42, 51 =4y,s2 o1l ,08
E ‘0'0 '.b] ..“7 ..h\) -.07 .,Q.‘.' "6.37 .‘“ ..0b 3
25.0 - ba s.h? ey 01 00 w38 Ky 'W.H 10 w08 i
{E. 3".0 ..6’ L1 w01 «,0d '39.05 -“l.lq .17 "03
: SS.ﬁ '.07 - 4 eV LY R "Q.OD '01.55 W18 '.01
E 40,0 LY w4l oG sl ®89,48 =dg, 2! W17 o0 : ;
@ 4n,0 -.'u -, 35 oMU e whl g1l sug, 81 ol 003 i 1
‘ 50,0 8 ¥ v, 24 o U0 WU mUd Ul wUu2, 9} 1) + 08
55.0 -.1° '.08 .'00 .0“ -50.06 '“1.39 |“ .07 k
! 60,0 0,00 0B 0e MV e 200,00 =59,19 208 o 09 ‘ |
85,0 e 2n W30 e, 0¢ Pl sun, 22 =38,138 W OY o1 o
! 70,0 Y oht w0d W00 edN he =3/ ,78 W01 13 '
s 15,0 T W18 a0V Jubh o804 =37,06 ey Y
30.0 .“t 019 agld .\)? -SS.M\ '3’.00 eo,04 .‘b ;
» 85,0 T4 W67  eyP2 w04 =S1,00 =37,8A 00 W18 ‘
] 90,0 W4 W36 eed w10 w30,28 ®88,50 ., 08 W19
Qs.n -.\‘ e,19 -.Se -.13 -5(\"37 -38.“‘ w,08 .20 ;
] | ‘00.0 ‘.7P o hi T B LYB R -30.70 “0.’2 w04 .20 3
| 105,00 ol 1 =172 ws?0 “oUS 32,465 =%0,/1 ., 04 el R
1 “0.“ ".3(\ 1,37 w it MR -Sh.l3 'W.l“ w00 oe‘ }
r TuTay LYY 02 19 U7 wdi b4 =38,19 !
NET RENUCTLAM NP MISMATCH ERRURE 31,4908, ]

e o bt B s B,
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PHOGEAM FUR BVALDATING FILTER MaT M

FrLekk (NEFFTCTEMNTY

R aar camen e s il ol L

1 Dy 0V0Y0 veu000Y e, CUALS °, 00000 ?
: e 1,00000 0400080 1 0uA0R 000000 §
3 000000 0,00000 ..\,07“’ ..00000 :
f 4 0e0060D 0400000 *, 00300 « 00000V ;
’ i
g L'.‘ﬁ"tc"ﬂh FILIER PnN RELE(VENRS 1 AND 1@ wlTH 4 TAPYS g
! FOR A TAp gPACING uF W0NU0 SECS, Co
? FREY phy Sk AMPL I TUDL TnTaL FILTER  PILTER .
.L FRar ERKIR HS ERROM PHASE AMPL o !
() (DFfigkEs) (NA) (Mo PANER)  LDLGRFES)  (DB) |
wEFORE AFTER  BpFnkb APTER  dEFORE APTRR ]
‘5'0 “.ia .07 203 2, 0% odT,1Yh =dbH . 5% o1} -,0? %
20,0 .osh "t 01 a,0% =4),b0 i, 98 oS o008
2%,0 e, 48w, ] ) ®, 04 wu2,1] =02, 82 o1 ., 08 | |
30,0 = %)  e,88 a0} =,0d4 edl,68 *42,8% Y °,03 o
! 39,0 - 5 -, 34 osN} o, 02 =i 09 =i}, iS4 W15 ", 014
; “O.f\ - 47 o, 84 oM a0 wdl 8] edy, 40 138 W01
4,0 - 4y ®, 80 -y 01 W02 ®u2,90 =»45,1% 010 .03
50,0 - Ug ®, 49 e 01 W04 su@d,53 ~42, 0N ,07 W08 |
5'3.0 -.2; a, 19 w, 01 Wb euB T4 =4e,90 W03 .07 i
60.0 0,0n o, 01 LU 2090200 ,00 =39,87 w N ,09
aS,0 P LY w1 W9 ed?,98 =39 34 «, 00 W10
’0.0 JU 88 wy, U JUR nﬂl.ﬂé -39.55 e,V W12 ;1
19,0 JHa L) Y Juh w3R 34 =39, 79 ., 13 W3 {
5000 .“; oh eele 0@ w8l . Ro -36.55 eyt® W14
GSQn .E‘!J 09 w gl o, 08 31,92 -:‘6.0“ T Y S
90,0 Y R a Py e, 04 w41 ,19 =18,86 ., 20 e
95,0 L8 w04 o2/ m 11 =81 A8 239,77 . 20 W6
‘00.0 -.a\ LR eyl L e R\ .se.‘Q -39.5" w, 8 .‘-' ]
‘05.0 -.h‘ ..71 -.a}_ -.US .$U.~’$ Odo.oh ‘.‘b .a, 3
110,60 L 'S o u9 wslh W2 =89,08 =d}, 86 o1} W7
TOTaAL .90 vdd o3 WA wSn 1] =d40,20
NET REDUCTINN OF MISMATCH BRRURS 44,0900,
3
i

e e s

PRV
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PRULRAM FUR EVALLATING FI TR MATLH
g FILYER COEFPTCTENTS
E 1 0,0u00n" HeuOUOUL s, 0026 000000 -
i 2 100000 TeVO0Q 140051% *,00000 -
5 3 N 00000 neNQNg », 000604 *, 00000 ! )
: 4 0,00000 0400000 *,00130 », 00000 % ;
é %
i
5 CORRBCIION FLILIER Pk KRECFIVERS | AND 14 wWiTH 4 YARY ; ]
: FOR A TAw qPALING up JO0W0 8ECS, - b
E‘ FREY BHASE AmPLITUDE T1AL FILTER  PILTER |
{ ERaNR RRRIIR M8 LRROK PHASE AMPL, ;
é () (DFGRELS) tun) (DR FuwkR)  (DEGKFLS) (hw)
F WEFORE AFTER  dEbrRE AFTLY HAFFORE AP TER
: 19,0 e, 89 ", 36 N0 o,ul wd|,he =UQ, 19 13 =03 ]
k e0, n '.50 s, 1A Y oV} 40,30 =dg, 87 ol «,08 1
x 35.0 ..50 ‘03‘ ey 00 -.('P .“O.Ql .05.“2 19 ..02 ‘
: 30,0 @ 85y e, 4 e 0 e Ul wul 77 *4H,99 vl .01 , i
E 35.0 ® Un LY w00 *, 00 U A2 =l 206 ved =,00 3
3 40,0 e Uy s, 2N e N sVl w4 2,17 esuy, b4y W24 'R
f | 45,0 = dg w11 - ,00 WU2 =AUy U *U9,0Y U e
- ! 50.(\ ‘.a\ '.l)? + 0O U3 '“'.“x '09.37 .?3 .03 |
% $S,n = 1% o OV WUU =Y 41 =do,02 P2 '] 1
i r 60,0 0, 0q e 20 neOU W80 N0,00 =4S, 106 1) o 0% 3
i : 65,0 e W30 ey WON =u9,9Y euy, T4 W18 v0n :
70'(‘ .PQ .“" w3 MU IR Y. '“1.5‘4 ot .07
19,0 .29 TR Y WVl ®df U ede,Bn Vb 08 1
50.0 .‘A .a° aslt '.0? "37.\9 "‘0.9‘ ol .08 1
ﬂ5.ﬂ .a’ .5? N.‘S ..Oh OSS.?Q .01.31 .Oq .OQ "
90,0 - 12 =,05 wyln “ LR afd,p0 =d], 31 07 e 09 i
95.(‘ '.57 ..bf‘. -“’ '.\." '55.'1 -ﬁ\).'dﬂ ' 00 .10
100,60 =, 94 .90 o, 12 =09 «3N,ug =37,99 o0 W10 i
109,060 1,19 ®l,l6 au0b CUh =36,09 *36,9%5 03 W10 ;
1‘0.“ -‘.OQ ‘l.U’ .05 .lu .“Q.!‘O .37|92 .02 .l' 1
TuTaL 1Y o9l W07 U8 =8A ,ne wdl,03 ;
NET REDUCTINAN O “1SMATCH BRAUKRS e, uenhs, i
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~ PROGRAM FUR EVAL)ATING FILTER MATCH

FILYER COEFFICTENTS

| 000000 0,00000 w, 011959 000000 3
e 1,00000 0,00000 1,01981 », 00000 b
3 0,00000 0,00000 ", 01458 200000 3
4 0,00000 0,00000 ., 00089 ®, 00000 k-
CORRECTINN FILTER FAR RECEIVERS 1 AND 14 WITH 4 TAP3 b
FOR A TAp gPACING OF ,0040 SECS, k-
FrEQ pHaASE AMPL 1 TUDE TOTAL FILTER  FILTER L
ERRON ERRUR MS ERROR PHASE AMPL, , A
(HZ) (NEGREES) (DR) (DB POWER) (DEGRFES) (DB) 1
BEFORE AFTER BrFORE AFTER BFFORE AFTER i
15,0 =.2a =¢21 =08 w,12 =40,11 =36,95 007 =y 08 1
2010 ‘.hb .56 -.Oa '.]l 036.65 -35.77 .‘o ..05 4
25,0  w.By = 73  «,07 =,08 =35,49 =35,85 12 ., 02 ;.
30,0 «1.0y ®,88 .06 =,06 =35,25 =3b6,3! o3 00 k:
35,0 =1,04 -, 89 e 04 v, 02 »34,97 =36,51 W15 02 4
40,0 =, 9g =78  e,08 W2 »35,85 =37,20 W16 .08 3
45,0 =, Ta  m.b1 =02 W06 =»37,338 =38,10 17 \07 g
50,0 o, 7n  web3 W00 ,10 =»38,97 =37,30 W17 W10 g 1
55,0 .3 =19 =00 W12 =44,59 «37,19 o7 W13 i 3
60,0 0,00 W17 0400 . 15=200,00 =34,84 17 Y : 4
65,0 36 W52  wa03 W15 md2,92 =33,98 17 W18 1
> 70,0 .68 BY w08 o113 w37,16 =33,90 W16 b1 a g
75,0 PO T R T W09 =33,23 =33,04 W15 L2 i 5
80,0 1,1a 1,32 =.24 W02 =29,17 =32,63 v 14 126 ‘ 3
85,0 1.04 1416 w35  =,07 =27,06 «33,14 W13 .29 i :
90,0 .95 W66  m il =16 =26,08 =33,84 W11 o31 ! 3
°5,0 - 4y -, 3! weh$ w,2) web.33 =34,40 W10 W33 | ﬁ
100,0 1,337 =1,25% - B¢ e 17 26,32 =32,85 W08 W34 | |
10,0 =2,29 =d.15 -oh3 v, 07 «27,84 =31,9]) 207 .36 | 3
110,0 =2,% =2.5! -y 30 W07 =30,94 =32,79 .05 137 , f
; TUTAL 1,08 1,05 24 o11 m»30,48 =33,89 l %
s NET REDUCTIAN OF MISMATCH ERRURS 3,42n8, i §
P
L
!
} i
. | %
y i ]
: | p
4
’ ;
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: PROGRAM FUR BEVALIIATING FTLYER MAT(H
4 FILTER CUEFFYCIENTS
3
&
: ] N,a000N 0400000 », 009459
! 2 1,00000 UelDUOO 1,01944
‘ 3 008000 0,00000 ., 01134
4 0,00000 0.00000 00199
. ' COMRECTINON FILIER FNR KRECEIVERS 1 AND 15 WITH 4 TAPS
’ ; PR A TAp gPACLING UF W00un SECS,
FREQ PHASE AMPLITUNE 107AL FILTER
FRROR ERRUR M§ ERRNR PHASE
_ (HZ) (DEGREES) { DR) (DR PNWER) (DEGREES)
- 4 UFFORE AFTER  BEFNRE AFTER HESOKF AFTER
5 3 15,0 - 53 - Ul . Y =y 18 ®34,80 =34,67 W12
1 20,0 .8 =17 sold o1l »33,15 »33,90 o 15
- 5,0 @1 04 =,89 =,12 .10 =32,R0 =34,24 v17
] 30,0 i, 13 “.95 w10 06 33,49 =»35.70 19
35,0 1 13 -, 94 “sOH = 0P =33,74 =36,04 19
40,0 =] 0g =86 (0% W0Y =34,28 =3p,21 0 19
asqn ..89 -, 71 mw, 3 0T =346,09 "36.5“ 18
&: 50.0 ‘.b" .950 -pn' .11 qu."? '303'73 '17
] : 39,0 =, 3n  =,20  .,00 W15 =4l 94 =35 68 15
: 60,0 0,00 e NelO W 17=200,00 =33,90 )
1 : 65,n G il .02 A1l eU2,%8 =33,00 W09
f ] 79,0 LB 90 e, 0k 15 36,27 =32,98 W06
15,0 1,25 LIS K W10 =32,18 =32 41 W04
80,0 1,% 1.0 X W12 w2R,9¢2 =%2,03 W01
£9,0 1,24 1,25 .ol ~,UR =26,90 =32,49 N}
90,0 o 17 o 14 Y 18 m2b,16 =33 ,12 -e03
95.0 '.1‘5 -, 18 '032 '.2? '-2'5.5'2 '35.01 m, 04
3 ‘ 100,0 et 1p =],2¢2 N0 o m2b,hb =32,40 w0l
3 105,00 «=2,0y =2,05 wy *o10 wRR b w32 12 04
110,0 w2 4y =2,37 = Ol W04 =31,59 =33 4y w,0d
TUTAL 1.1 1.07 24 13 «30,25 =34,19
NET REDUCTINN OF MISMATLH BRRURS 2.REDB,

400000
*,00000
",00000
».00000

FILTER
AMPL ,
(DY)

=01
000
W02
04
06
008
010
13
15
o 17
019
222
0 24
125
W27
28
29
+ 30
0 31
s 32

il Rl bl i i st b e e et s e

s e o < e b o i ek ke o e et 7 i e bt
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f PROGRAM FUN FYALLATING FILTER MATCH
E, FILTER CHEFETCTENTS
] 1 0e0GN00 0,00006 ., 00784 200000
5 2 1,00000 Deu0000 1,01637 000000
) 3 N,NONJO Ne000NO -,N;A818 «, 00000
3 4 0,0C000 0,u0000 =, 002063 ¢« 00000 5
;
1 CORRECTTNN FILTER FaR RECEIVERS 1 AND te WITH 4 TAPS | k
é : FOR A TAp gPACING OF +00ud SECS, ' ?
] | FREQ pHaSE AMBL I TUDE TnTAL PILTER  FILTER {
] . FROR ERRUR M§ ERROR PHASE AMPL , ; :
: p (ne) (NFGREES) (LK) (Cy POWER) (DEGRFES) (0b) : ;
é i BEFORE AFTER  BEFIWE AFTER  HEFURE AFTER 1
; 15,0 =,dg  mesd  wel3 w13 «3%,R5 =36,07 1 =000 i
i 2, n - _b6q LR ]) mel? =12 =34,50 "35.5" ol 4 w01 :
; 25,0 = 83 w68 =1l =,00 =3d4,40 =36,32 W15 W02 i
3 30,0 -, 9 e 7% el @, 06 =34,91 *37,32 v16 W 0U 3
§ 35,0 - 93 =,77 w0B =02 =3%5,00 37,06 W16 006 3
g 40,0 - P -, 71 0o W02 =E5,88 =37,96 W15 08 :
L uS,n '.7? -, 59 w04 b 57,51 -.55.“0 13 ol 0
’\ 50.0 -.b7 .56 -.02 ol -59,)6 -57.&0 o1 'la
E 59,0 =34 m.27  w=,01 W12 =44, RY 37,03 W07 W14
1 , 60,0 0.0n o 0 NegDU W15=200,00 =34,90 04 18
3 i 65,0 .3 33 -,00 e15 =ddg 17 =34,43 00 W17
:s i 70,0 PR at i -, ilYy vlu w3811 =34,01 w0l 019
3 75'(\ ‘Q" .Qn ..10 .10 '3“.“6 ‘5“.5” .QO:’ .80
4 60.0 ’.ah 1.16 .11& .03 '30.'42 '33.55 ..10 .2‘
£ 65.0 1.%24 P14 wel] “aD& wdhA 38 =34 ,00 mel2 22
: 90,0 .93 o b0 aed] il =27,5%8 =»34,08 v il 023 |
: 95,0 18 ) ey} “,19 w2R, 08 =34,90 “-y13 24 3
100.0 ‘.Sh *obq -.“5 -.]Q -880?3 '3“.30 0.13 .aa \1
‘05.0 '1.30 .IQQP "03’ ‘.12 -)Ognq "34|5, ..’l 025 §
) 110,06 =t,6y =1,73% w26 -, U) *33,85 =36,19 09 25 1
TUTA .87 b2 W21 W11 =381,77 =3%4,74 :
NET RENUCTINN OF MISMATCH ERRURS 2,9708,
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PROGRAM FUR EVALUATING FILYER MATLM

: FiLyt® COEFFYCIENTS
E ! 0400000 0200000 *,00U%0 000000
3 e 1,00000 0400000 1,00924 200000
1 3 0. 00000 0,00000 -,00732 200000
3 4 0400000 0,000C9 *, 00393 200000
;
3
[ P
E CURRECTIAN FIL1FK FNR KECEIVERS 1 AND 17 WITH & TAPS 3
3 FOR A 14p gPACING UF L0040 SECS, _;
i FREQ PHASE amMPLLITUDE TOTAL FILTER FILTER
t ERROR ERROK M$ ERRUR PHASE AmPL
5 (HZ) (DEGREES) (UR) (D PIWER)  (DEGREES) (0B) \ 3
; BEFORE AFTER HEFORE AFTEWR BEFNRE AFTER | 3
1500 ".‘h .095 =06 “,10 ‘3307" -3“.35 021 -.00 !
i 20.0 '1.05 ‘.78 -.05 ..08 '30010 ‘55.55 .27 ..03 g
¢ és, ¢ . %% 08 =09 “y 06 @35,17 *77,62 31 »y01 { 3
‘ 30.0 -.aa ..SS ..Ou '.00 .36.72 .“0'07 .3“ .oo g ;
: 39,0 - 8, e bkt weN3 @01 @3T,17 =42,20 W 34 W02 :
Q0.0 -.70 '.37 eyNE .02 .57095 '43.“7 .3“ .0“ {
I 45,0 = 58 =,26  =,0l W04 «39,88 =u3,28 032 006
i S0.0 ..a? ‘Qlu wel 207 "05.35 '“2.55 .28 .06
£ 55.0 '.2? 2 0¢ -y 00 09 -QQ.OO .“0.10 0 24 .Qq ,
4 60.0 0.0n .lq hed0 .11‘200.00 -37’63 .‘q .‘l
: 65,0 <28 W39 s, 01 W11 =Ub, 37 =36,99 W18 W12 P
70.0 .5? 59 wa0d +U9 =uf oy '37|02 W07 043 ! .
1 5,0 79 o 81 -y 04 W06 ®36,24 =36,67 N .Y : i
k 80,0 "8y V80 meld (01 =33,38 =36,98 .y 03 14
E 65.0 .7! e A el ®,06 .$1Qal ‘57.““ ..07 .lS g
: 90.0 .33 - me?? *,12 «30,R3 =37,01 10 .15 %
95,0 -, 2 =-,32 -y @9 w1l =31,4% =37,40 ey tl 15
‘00.0 ..a‘ -.qs el =11 31,91 '35.9“ w12 .15 ,
109,0 =1,2 ]34 e ) 03 »33,97 35,82 oy} 1% j ‘
‘10.0 -1.30 ‘1.“3 - 09 o 06 .$7.77 ‘3,.“8 -.09 .“ . 3
TuTaAL .78 o1 o13 WUB =34,46 =30,98 : ]
NET REDUCTIAN OF MISMATLH ElRLWE 2,52D8, 3
{
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¥ PROGRAM FOR EVALUATING FTILTER MATCHM

g FILYER COEFFTCTIENTS ,

1

i 1 0,00000 0400000 *,00444 *,00000

; 2 1,00000 0400000 1,00393 ®,00000

] 3 040000 0400000 =, 00960 000000

b 4 0,00000 0,00000 », 00321 ®,00000

4 CORRECTION FILYER FAR RECEIVERS | AND 18 wlTH 4 TAPS

L FOR A TAp gPACING OF 0040 BELH,

: - FREO PHASE AMPLITUDE roTakL FILTER  PILTER

v ERROR ERROR M8 ERROR PHASE AMPL,

g (H2) (DEGREES) (OR) (0B POWER, (DEGREES) (08)

3 BEFORE AFTER HBFEFNRE AFTER BEFORE AFTER

¢ 15,0 e=f,1y .87 005  =,085 #34,07 »36,1% .24 ", 10

% 10.0 ...Q e,b6 «09 n, 04 e3d A0 *36.30 o3 «,09

- 25.0 ..0‘ LY ') 09 ..02 '36.33 .“‘..o .35 .007

- 30.0 '.,ﬂ .035 0204 '002 .‘egli -4“.50 .,9 .|°§

: 38,0 e 6y =,23 W04 ® U0 3B, B4 =484S sl 04

_l’, “0.“ '.“Q ..07 «03 001 '“0.53 '53.86 e .goz

- 05.0 "!5 206 02 W02 =43 ub .50.61 W l} 200

'y S0.0 ',la v 04 MF] 0 04 -““.SQ -“&.92 e 39 02

b §%,0 = 1% 22 W01 04 =52,75 =dy,44 ' 36 004

L - 60,0 0,09 W32 0,00 W 059200,00 w4y ,57 32 008

E 6500 .13 J4D  ee03 .04 w4B8,55 wd),28 27 b 07

3 70,0 .27 Ul ma 0B 203 ®43,28 =U2,0% v 22 008

k 75.0 .25 .14? w08 « 01 =404} '05.13 17 .09

b - ‘0'0 .ﬁg, .’B -'13 ‘002 '36.3b '“2.66 .12 "o
05.0 .11 o2l w,16 '.09 .l“|72 '“3.76 .05 .“
90,0 =, 17 ®,12 «,19 ®,07 =34,05 =4@,30 1 12
95.0 '.bi -,59 ey,18 06 34,07 wd), 14 02 ol
loo.ﬂ '.73 -, 78 wel$ o, 02 =385,40 »39,26 we00 ol
‘OS.O vl Op -1.03 w09 o 04 .37.33 -38.16 -.01 .:3
liO o [ ] .‘ .9“ ..02 .10 .“1051 -39'6“ '002‘ .13
NET neoucrlnN OF M!&MATCH ERRURS 3.,66D8,

i
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PROGRAM FLUR EVALLATING FILTER MATECNM

FILTER COLFFTCIENTS

1 0,0uNQO0 0,00000 ®, 00330 000000

2 1.,00000 0,00000 1,0060% ®,00000

) 0400000 0,00000 ®,000607 *,00000

4 0400000 0,00000 »,00231 »,00000

CURRECTION FILTER Fnk WECELVERS 1 AND 19 wlTH 4 TAPS :

; BOR A TAp gPACING UF 200U0 SECS, 4
: FREQ PHASE AMPLITUDE TOTAL FILTER  FILTER ]
: ERROR ERROR M§ ERROR PHASE AMPL o i
: (H2) (DFGREES) (LK) (08 PNWERY (DEGREES) (08) 3
‘ BEFORE AFTER HEFNRE AFTER REFORF APTER :
r 15,0 - 6 e, ub w02 w b 239,52 =d0,19 o 10 =, 04 .
g 20,0 o 63 =40 eg02  wy0% ®39,00 =d0,59 21 *,0% .
g 25,0 . 01 -39 e, 0 », 04 =39,07 =420 24 w02 A
} 30,0 e %S¢ -, 33 va04 02 wih U9 =US,17 126 01 3
E 35.“ ..bn ..3? -.0‘ ..00 .3QQQ7 -“5.“‘ .26 .ol :
- 40,0 - 5% *,25 W00 W02 =H0 ST =Ue,04 28 02 4
; “5.0 '.“q '.]7 00 AR "“2.17 wldH,d6 28 .03 ‘
. 50,0 L 3 ] 11 U 005 =445 =44,32 20 + 08 3
; 5%,0 o 14 07 0 2UT =%1,05 =d2,064 24 e 06 g
: 60,0 0,00 2 000 1#7=200,00 *40,85 21 007 1
g 65,0 .19 37 -, 02 WUk =lUT,u0 =d),42 W17 W08 k'
A 10,0 TS 050 «y0% oLl 241,74 =d(, 54 W14 009 ]
, 78,0 LY obli -y 09 WUl @87,80 *d0,10 10 W10 :
3 80,0 .53 o0 .y ly e, Ud ®384,45 =38,85 07 o U1 ;
4 85,0 3t 37 ©, 20 o, 0P w32,63 =38,57 04 ol 3
: 90,0 =, 04 f01 =e22 =411 =32,8) =38,95 02 ol2 b
‘ 95,0 . 5% “eh 20 =08 @3d,06 =39,56 *,00 ol ;
3 100,00 =1 07 =1,09 agle =402 34,44 =36,57 01 ol ]
] 1095,0 o1 2y =1,2? ey ll WUH =38,91 =w3p,08 w02 W12 :
10,0 el 15> 1,14 W04 16 =59,71 =16,97 =02 ol
. T0TalL Ny N7 o 09 W07 =36,87 =3935
3 NET REDUCTINN OF MiSMATCH ERRUHE 2. d8Nb,

P ki
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PROGRAM FUR BEVALIATING FTILTER MATCH

FILYER COEFFYICTYENTS

B A N —

CORRECTINN FLLIEBKR Fnk KECEIVEKS
FUR A TAp gPACING OF

FREy pHa

FRp

(n2) (NeGp
gEFORE

19,0 =4 _04
20,0 3 89

eS.n 3 14
30,0 e2_ &)
35,0 =2 2n

40,0 e ho
45,0 i 21
S0,0 . Ta

55,0 . %a
80,0 0,%
65,0 AT
10,0 T
15,0 .67
80,0 Y
65,0 .23

90,0 - _%q
95.0 -I.Hg
100,00 31>
15,0 =415
110,00 wd &,
TOTAL 2,34

NET REDUCTINN OF MISMATCH EnRURS

0,0V000
1,0unyo
0,0000Q0
0400000

SE
R
ELS)
AFT¢R
3, !
o@,u49
] A%
»l,23
-, 73
-, 20
23
Y4
.91

1,17

1eat
1,4k
1o38
1,2%
05
-, 2"
‘1.57
299
=4,0H
4,62
.03

Vs

RCR VRV

0400000

04
(U

V0u0g
00009

-.0$3§0
1,01509
=,05313
®,00967%

M s R R Rt L

t AND 20 wITH 4 TAPY
2UNQ0 SECS,
AMPI [ TUDE TNTAL FILTER
ERR!MK M§ ERRR PHASE
thn) (08 PwnERY  (DEGRRELS)
HEFNKE &R TEhk  gEFPORF AFTER
e »,19 =21 ,07 =24,79 A5
Qab .le '8\.51 ‘?b.sq 1’06
.“;s ..UQ "&'?.55 '29.50 1.26
3% (4 w2l 8% '33.95 1’39
39 il 25,35 «34,20 1,80
.‘(' .“b -26.68 'ulgqq 1.“9
X W10 w29 22 38,87 1.47
o7 14 «33,20 1% J6 1,40
.09 Wit .50.0“ .32‘92 "30
0,00 e 17206,00 =30,906 117
o, 12 el w36 ,3%0 .30.53 1.08
eld «UY 30,87 «31 .50 A7
e l9 % we7,40 =32,8% e
«eSY =,0h6 =23, 94 “32.8“ +S6
w7V ®*,15 =g2,08 =33,71% ue
.088 -.2‘ ‘2\.5“ -32.82 .30
o8BS = 20 @@d],94 =30Q,4b o0
TRA “oll =e2,08 =27,02 W13
we bbb W06 =23 80 =26,4° 007
50 eU meb, 1] 27,07 W03
W lb 13 w23 AL w29 .43
5,590,
i kb v

000000
..00000
®,00000
®, 00000

FILTER
AMPL ,
(Db)

-.55
w,5%9
..52
'.“3
-'sa
=, 24
.13
»,03
207
217
W26
34U
LY
0 9%
260
N3]
s 09
o 72
14

o LT it e e et Tk
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0eUNLOO
000000
Ne 00000
0,00G00

ol S E R e £ G S A i e aiias O e B A R PL o I% 2 o

PROGRAM FUR EVALUATING FILTER MATGH

sl0UUN
*,0330%
..0°‘7l

COMRECTINN FLILTER FnR KECBIVERS | AND 21 wlTH
FOR A TAp gPACING UF 0040 SECS,
FRED PHASE AMBLITUDE TOVAL F
ERpUR L LY MY ERKORN
(HZ) (CEGRFES) (uR) (De PNwER) (D
BEFUORE AFTER HEFNRE AFTEN HFFOKE APTER
19,0 217,45e119,10 o435 ati,47  S,1} WA
20,0 66,7y 97,53 oo w)], 8% Yy Y
I 25.0 36.“6 7°|1° 87 11,37 .].Q; ..31
| 30,0 =20,6p 23,75 09 @1C,73 «@,80 w§,4f
i v a0 @69 1y 341,46 wy36 ®1UH7 o8¢ =3,00
! 40,0 BT 96 ©31,27  @eB3 w)i,22 2,51 =2.1%
? 45,0237 .65 18u,R5 =69 e1[,01 4,08 2,09
? 50.0 2“4.“1 -“7.51 035 .QQQQ 0'00 'a.“b
: 8,0 =65,.37 8,21 W03 =10,28 11 =3,09
60.0 o.oﬂ 7q.03 Ne0O "0'35‘200.00 w10
65,nw205 34 179,15 wehe =11,.14 1,09 2,16
70,0 215,25 «%4,.87 WOR =1u,82 85,17 el,74
75,0 =40,.7 85,04 eefld 10,99 ®3,75 e},79
80,0 «68 35 33,48 w59 wi], b8 BU =] .84
8 <94 05 w57,78  ay,b63 =12,24 S,76 w=,86
90, 84 85 =469,90 120 ®11l,81  S.do e],16
99,0 27,76 94,50 W92 =1 1,52 7,49 wei,32
100.0 ’08‘30 6,66 teHY =1 1,00 *,03 LETY'E ]
105,0m25%0 65e 15,80 TLUR e 85 2,50 ®g,1}
110,02166 . 0n 312,25 Ge24 wH S0 $,14 7,78
TOUTAL 15  Sq 134,46 1,79 Heb9 7,91 .36
NET REDULTINN DF 4ISHATCH FRRURE 3.,2708,

4 TAPY

ILTER
PHASE
EGREES)

»336,50
30,76
37.74
44,17

410,67
96,69
42,47

«291,92
73,58
79,03

444,51

259,92

95,83
101,83
'251063
114,95
122,26
130,20
13IA, A8
Soa,2%

200000
*,00000
000000
*,00000

FILTER
AMPL,
(0®)

'llo“
"0.9.
"0"0
{0,064
"0.50
.‘°|3‘
v]0,31
"0.29
*10,31
=10,38
~l0.52
=10,71
“ugqs
“1|2§
.“.b‘
ei2,01
wi@ 44
.‘2.6’
«13,33
13,73
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L PROGRAM FUR EVALIIATING FILTER MaATCM
¥
b FYLTER COEFFILTENTS
]
5 1 0.00000 O.UUUOO -.o;ao; ..00000
! 2 1,00000 0e00000 1,01202 ,00000
4 3 0,00090 0,00000 s, 01648 »,00000
g 4 T 0,00000 0,00000 «,00202 ®,00000
§ CORRECTINN FILYER Ene RECEIVERS 1 AnD 22 WITH 4 TAPS }
E FOR A TAp PACING U L0060 SECH, |
; FREQ pHASE AMPL TTUOR TNTAL FILTER FILTER ;
5 - ERROR ERRUR M§ LRKOR PHASE  AMPL, |
‘f Cnl)  (DFGREES) (uk) (08 PAWER) (DEGREES)  (DB) @
{ HEFORF AFPTER  bebnRE AFTER  HEFORE APTER | {
L { 15,0 . Ay ®,né o 09 e, 0R w3h,1¢2 =36,06 s 18 13 ;
3 } aogo ..QQ ., 72 e 04 - 0 .33.]0 «36,2) 22 , 12 : 3
; ; 25,0 °, 9 =,00 W04, 06 «35,33 «37,44 v 26 *10 Lo
! 30,0 e, 92 w63 .08 e,u5 3n,54 «39,13 .29 .07 P
i Ssgﬂ -.'Q -.5“ eV ", 02 w3b, Y -ﬂo.e] '31 ., 04 g §
! 00,0  =.T8  =,e3 03 L0l 37,32 wu2,24 12 . 02 |
WS,0  w.8n  w,28 @ ,04 =39,45 «43,79 e "2
; 50.0 o'Sq », 24 o 02 .07 .“O.Ha -a‘.bz .31 .os :
? 55.ﬁ ..ah 3 + 01 209 @4?,2¢ =40, ,06 .29 ,08 |
; 6“'“ O‘On W21 000 ol"200|00 37,29 e’ o :
i 65,0 .25 LR T e1! Wi, 49 ~36,82 24 14 ]
p 70.“ LHR o8 wy V8 o9 w3A,.78 »36,37 0 @9 017 }
3 7S‘G -1 82 weld 06 38,03 »36,41 o117 .20 :
. 80,0 80 93 w 20 0 =30,92 =35 64 16 22 | ;
8%,0 Hu oIS w3 « 0% 28,89 »36,7% Y .28 : ?
W,0 .25 33 wed9 woild «27,A3 »37,20 s 08 W27 :
95,(\ I.S? o U woldl wold »2R 04 -‘b.b? 08 .28 l
100,80 =l tqg =i{,1% mol} woll «28,0% =34,061 L0 30
\05.0 -l.ah vl 84 ..55 -.03 -aQ‘SO -33.50 W02 .3‘
110.0 -E,OQ .dgoa e.?Y .U7 ‘32.65 .3“.55 .0\ .32 .
TUTAL 97 86 .20 JOR 232,02 =36,25 D
NET REDUCTIAN OF MISwATCR ERRURS 4,2508, -

- Le e e o
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PROGRAM FUR EvALIATING PILTER MATGHM

FiLyYEW COEFFYCTIENTS

| Ga0U0pN 0,u0000 =, 00097
e 1,00000 0,00000 1,0108%
3 0,00000 000000 200007
(7] 0,00000 d,00000 », 00437

CURRECTION FILTER Pnr RECEIVERS 1 AND 28 wlth 4 TAPS
FOR A TAp gPACIMNG UF 20040 8SECS,
FREQ PHASE AMPL]ITUDE 1NTAL FILTER
FRRMOR LRR(IW MS LRRON PHASE
(HZ)  (DEGREES) (uH) (Di PNWER)  (DEGREES)
BEFORE AFTER urbnNE ARTEN HEFUKE AFTER
15,0 e 4y =32  <,18  =,17 =33,5} =34,99 W15
0,0  *® 64 =46 e 1] =10 32,92 =3p,83 W18
€5,0 . Ty e,50 o415  =,08 «33,315 =37,86 V20
30,0 L ] e, 48 e, 1} *,05 34,70 «39,74 W21
35,0 = B0 =50  eyll =01 =3%,02 39,95 20
40,0 L " -.56 w08 202 =35 ,R} =39, 44 W17
45,0 = by =50 w00 206 w3786 =39, 3R W14
50,0 » 4a -, 49 o0 W09 =41,32 «39,13 ,09
85,0 . 25 *,22 oylig oll =46,91 =348,04 003
60,0 0,00 -,0% o000 e132200,00 =36,4} 03
oh,0 Y 22 ey Nu e13 =uS,18 »35,2% -y 09
10,0 .Y u9 w0 W11 =39 .38 elp,02 .l
15,0 .99 79 e, 0% W07 35,15 =36,37 ., 20
80,0 1.1 k7 wely W U2 ®8§2,R4 »36,19 -,24
85,0 1,1a W2 ea 1T =05 w31,27 =36,01 .27
90.0 A5 57 ey *,12 ®31,20 »35,08 ®,29
95,0 .37 08 oy PY “,15 =32,50 30,89 .29
00,0 = 17 e,4d w42 «,14 «33,98 =37,40 w27
105,060 o 853 =78 o416 =, 08 w37,43 =19,37 ., 24
110,0 =8 «05 .07 L EEYE S RS T .19
TU'AL .6" .55 Q’S .()9 ‘3“.3” .36.9‘
NET REDUCTINN DF MISMATCH FRRUKE 2,54ny,

=,00000
200000
»,00000
00000

FILTER
AMPL ,
(08)

ot a2l ! i Sl
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PROGRAM FUR FvALATING PILTER MATCH

B W R -

FILYER LOBFFICTENTS

0,006000
1.00000
0,00000
0,00000

0.0QOOO
Ve 0O0UOV
0,00000
0,00000

CORRECTTINN FILYER FR RECE]VERS

FOR A TAp gPACING OLF
FREQ

)

15,0
e0,0
2%,0
30,0
35,0
40,0
4s5,0
50,0
3S,0
60,0
o5,n
70,0
15,0
80,0
89,0
90,0
95,n
100,60
105%,0
1i0,0
TOT AL

NET REPUCTINN

PHASE
ERRONR
(DpGRELS)
BEFORE AFTew
.'QQ .|73
.‘0‘3 -.QP
o) ¢ *l.02
o1, 8y @1,086
ol .Y s),04d
e, 10 .93
], 0p »,74
'.06 .OO“
..“h -.aﬁ
.00 3!
4 ' 56
.90 1,00
1.27 1,43
1.‘1 ‘obs
1,.5¢ 1,8¢
.99 96
LR 17
o] 2y =1,30
.?.37 g, 8?7
'a.ah '2.91
,.31 1.8

ot

'.0133.
1,0227%
-.01609
e, 00204

1 AND 24 WITH 4 TAPS
+ 0040 SRCS,

AMPLLITUDE TaATAL FILTER

ERROIK M§ ERRUR PHASE
(i) (Dy PNWER) (VUEGREES)

uPbtOkEF APTER HERORE APTER
wgld =17 34,10 =32,87 ol
.l‘! -.‘5 .S?.““ .32.“‘ an
oyl e, 12 '3?.?5 "3.‘5 W24
w09 = vl '3?.63 .3“.53 .Pﬁ
a0} '.03 '32.70 '35.0° |27
a,0% 202 ‘33.30 '35.0“ .a’
»y038 U7 .is.ﬁq .50.23 .25
..o‘ .13 -1700“ '35.30 ."
ey, 00 ol b -02.03 -3“.'0 ' 20
Ne0M0 W200200,00 =32,91 o177
wy03 1€l =U1 79 =] 02 ot}
I.ob o 19 ‘35.35 -3"5' 009
.yl Jld w81,58 31,58 .06
-.27 'U“ -27.50 .30.67 .oa
ol =,07 '25.3“ '30.92 wyl}
..sﬂ '.20 -da.aa .3‘.67 -’ol
ay04 o, 27 =24,73 =32,12 wyhd
e hd  =.25 =2U.74 =30.54 e, 08
.st ’.15 '26.‘\ -JOQSQ -|05
well 0 =@@ 3] ‘3‘." ey 04
.30 .15 -23.67 '31.’8
OF MISMATCH ERRUME Y1 1Dk,

P e et

®, 00000
000000
..00000
00000

PILTER
AMPL ,
(0H)

'.06
'.0“
'.02
o 01
2«04
07
2 10
old
17
80
23
W26
\29
32
34
30
37
39
40
ol

o kil

i~

SRR Y YRS PR
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y PRUOGRAM FUR EVALIATING FILTRR MATCH

§ FILTER COEFPTLIENTS

g \ 0,00000 0,U0000 *, 00193 ,00000
) 1,000040 0400000 1400880 000000
3 0,00000 0,00000 100019 “,00000
M 0,00000 0,00000 °, 00412 100000

CORRECTINN FILTER Fnk RECEIVERY 1 AND 25 wITH 4 TAPS

B s b S AL A R

% FOR A TAp gPACING UF 00Ul SECS, .
4 FrEq PHASE AMFLLTUDE InraL FILTER  FILTER
{ ERaNK LRROK Mg LRRNONK PHASE AMPL ,
3 (hl) (DFGREEY) (nA) (NPy POWER) (DEGREES) (OM)
; BEFNRE ABRTER drFnkE AFTER  WEFORE AP TER
E ‘s'ﬁ ..aa ..‘0 -.'5 -|Uq -Sb|7° ‘39.““ .‘2 .0“
3 20,0 LT .27 well "B #43,75 239,43 o1l 004
i 2%,0 ® 8, 2,40 ey12 07 =38,606 ©39,085 18 v0Y
E 30,0 @ Sp e, U4l e 10 =04 =36,90 =U|,89 W15 ' 06
E 85,0 ° b6y eyh0 09 *,02 #36,A7 =U] 48 oty W0? 4
g “o.ﬁ ® &9 =, 50 ey 07 W01 =37 ,44 *d} 07 o1l L] i
g 45,0 o 8y  e,ub w0 W04 039,27 ed(,57 007 W09 ' E
3 $0,0 o 4 =, 19 ey03 207 ed@ ud od0, 40 N o 10 §
E 5,0 LIS ) YL oo 01 WO =48,08 =39,29 w03 ottt ;
3 60,0 0,0p =,09 0,70 W11=200,00 =37,80 », 09 o ' ;
65,0 .29 W14 00 11 246,01 =37,57 LT3k ol {
70.0 .!ﬂ .‘6 -.ox .1(‘ -“002‘ .‘7|Q' '020 .l‘ b
79,0 9 06 Y 07 36,17 «37,59 w2 ol
60,0 1,04 o v, 09 e ©33,5] =37,17 .29 o1
".o l.Oq .7“ ..‘“ '.0“ '32.09 .!7|02 -.“ l‘o
'o|° .a‘ 53 «y@0 11 '32.0‘ '30.95 we 3¢ 09 :
95.\\ .“’ .lO -.28 .14 -l‘gab .37'9“ '032 OO' 1
\00.0 ® 04 LI} ", 20 *,12 e35,19 «34,73 v, 29 008
105,0 *. 3a °,04 wold “w,0n 49,13 wd}1,10 ., 206 W07 . 1
110,06 o 3y e, 57 vy 0S 01 =40 ,83 eu5,76 vy 20 006
TOYAL .sa .“Q .‘l QO' '}5.3@ .36.35
NET REDUCTINN OF MISuATCH ERRURE 2,54h0, ;
L

i e Rlh ¢
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| PROGRAM PUR FvALIATING FILTER MATCH
FrLiyew COEFFICTENTS

i 0,00000 0,00000 00070 200000
e 100090 0,000N0 1,00939 «, 00000
3 N, 00000 0,00000 0, 0014Y 000000
] 0,00000 0,v0v00 *,0025%9 .00000
CORRECTIIAN FLILTER PAR RECELIVERS 1 AND 20 wlITMH 4 TAPS
Filg A TAp gqPACING ULF V040 SECS,
FREqG pPHaASE AMPLITUDE TOvTAL " FILTER  FILTER
ERpNK ER=K M8 BRR(OR PHASE AMBY , - _
(n2) (OpGutts) (OW) (bs PNwER) (NEGREES) (ou) :
BFFORE AFTER dpbnNE AFTER  uFPURF APTER
‘5.0 '.bq ‘.5‘ wyld *, 09 '33.“9 ‘37.““ o‘“ Vo ;
e0,0 *, 04 .49 wglu w7 wdu, 0@ =38,50 18 W07 ;
5,0 e 0% =48  egl2 =08 ®34,98 =406 W21 W07 3
,o.ﬂ ..,ﬂ LY L well w0 »3%,70 .“‘.30 v22 W08 '
35.(‘ '.7(\ ..“7 -e 09 LEIY! n}b, 10 '42.00 .?3 .08 } 1
| qv .0 - by e, U w0} W2 w37 .34 wld@ ub v23 v 09 ; E
' 4,0 - % -~y 30 weolld WUd =39,87 eup, 84 % 3 «09 ;
. 50,0 LN Y e, 2R asl2 U7 Wl 93 =490 o19 10 § )
; 5‘.0 '.?G s, QR o WUV '07.20 .“0.02 o0 aio ! j
f 60,0 0,00 ot} n,00 100200, 00 =38,32 o3 210 : 3
| 65,0 W24 3 e M W10 @u7,28 38,00 0 09 010 F
k 70,0 L9 i g0 WU 42,31 *lB,03 005 W10
t 7S.ﬁ .bll -1 -an LY -Sﬂ.SG '38.02 02 .IO : i
g 50.0 .77 o0 wy i v,09 .3“.30 ‘37.“3 g0l o 10 3
!; 85,0 +OR L CTRR) w06 33,41 37,57 w04 09 1
: 90,0 .37 o301 me2U w1l s33,08 =37,62 . 00 109 o
% 95.0 ..P\ ‘.5” I.EO -.’2 ‘.““057 .36.“5 -.0’ .03 ' :
i ‘on.f’ ..6’ ‘.’0 ‘.‘Q ..U(“ -35.‘17 .‘a|£9 ..07 .06
: 10,0 el 0y w)qul aelH e, =»37.,40 =38,00 e, 07 W 07
? 110,00 1 0pn e=1l,08 - 09 =40,92 =39,3) w00 W07
' tutal X Y o1 W07 =38 RY wln, 32
i : NE! REDUCTINN Or MISMaTCH FRPUKRS 2,4eny,

\ | {
| | |
] 1
f t

|
!
|
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ek e P ke
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i PROWRAN FUR FVALIPATING PTLTER MATOH |
3
E FILTER COEFPYCTRNTS
E
\ N 0ueyn 0y utouy 00738 ®,00000
; ? 1,00000 V00000 1400900 000000
: 3 n,00000 0400000 ®, 00802 *, 00000 ?
g 4 04000600 0,00000 =y 00340 00000 !
. !
i CURRECTINN SELTER Faw KFCEIVERS 1 AND 27 wITH 4 TAPS % ]
F FUR & TAp gqPACING Ui 0040 SECSY, ! ?
;., FREL pPHMASE AMPL L TubR TOTAL FILTER PILTER !
g ERQOK ERKHIK M§ ERRUR PHASE AMPL , - :
5 (H2) (PEGRELY) (ue) (D Power)  (DEGRFES) (0B)
& WEFORE AP TER  nebmE AFTER BEPOIRF AFPTER ) :
r 15,0 =,83  w,ub  ey0d  squ9 =39,37 =38, 19 *evb \ %
F eV, N '."\ LIS 1) welld w 0B w37,55 *37,.,0% 19 Lk
E ‘s'ﬂ ..7R .0‘37 -3 o,(® »$7,10 '38057 21 '.0‘
! JU0 e, T4 =B mg02  weud =3B,17 mdU,49 23 02
1 34,0 - 7 . 50 P a, 01 ®3B,18 *d},35 P93 W00 :
3 4o,0 . kg -yt -y 0] W01 @SR, T7S =de, 05 o2 02 ‘
5 WS, n e 8y eyt e, JUU muf,u9 =d2,e} ol 008 '
So.n -.na(\ -Q?“ 00 AL 4,91 .aa'la .‘5 .07 - !
8h,n e, 20 "0 W00 WS =q9,50 =40,85 o1 V9 ﬁ b
BN.h  0.08  sUb 0400 o10eRun,nu =38,31 00 010 |
85,0 ,Pa 30 e W1 =US,h3 =37,83 o0 12 |
70,0 Y Y| -yt il ®d0,13 =37,30 w04 W14 k
15,0 LAY A welh W7 =38 ,RE =8b,86 -, 08 15 :
80,0 Lay WAL eetd W02 ®32,A1 =36,73 ot olb
B5.0 .Ba w71 =21 =,0d =30,89 =37,33 =s !9 17
90,0 .qﬂ 'Y wyln e,1l =30,24 «37,61 e 10 )7
WHo0  .0E  me1P w3l =413 =30,R3 =37,98 =01/ v18 1
LU0,0  e.8g =71 = 30 %412 =31,25 =3o,88 =olb 18 |
lUS.O -‘.n‘ ®l.ih -.?Q -o‘-'h .-ssi‘1 .‘biqq .|‘5 .‘H .,
110,0 el 1y ®1,286  a=y'e sul «37,27 =38,88 “ol@ 18
TOTAL JhA 0! ota WUR 84,58 =37,70 ‘
NET RELUCTIAN OF hlsmatin EwRuils AR LY
!

N PURIC “VRNT oY
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FOR A TAp §RPACLYNG UF

FRE) PH
ER

(HZ) (DEGR
BEFQORE

15,0 = 4y

20,0 LI 15

25,0 = 47
3N, 0 = by
35,0 - _Sg
40,0 =, U5
u"iﬁ -o

50,0 - 39
55,0 =.18
ev,n 0,00

£5,0 .26
70,0 .90
79,0 JIn
80.0 .76
GSOO .b'ﬁ
90,0 .25
95,0 - udg
100,0 - _Hy
105,0 =1 ,54

110,60 =t _H&p

Tulal 74

CSTRE AT AR

O
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130 ;
PHOGRAM FUR EVALLATING FTLTER MATCH 3
FrLoe2 CORFFICTENTS 3
0,00000 0400000 «, 01004 00000 :
100000 0400000 1,012¢0 000000 3
0o,00000 Ve OGN -, 01141 » 00000 {
0,00000 0400000 ", 00031 200000 %
|
CORRECTINN FILVER FnR KECEIVERS 1 AND 28 WITH TAPS {
SE AMPLITUDE TOTAL FILTER FILTER .
On ERROK ME ERRIR PHASE AMPL . )
FES) (LuR) (08 PNONER) (DEGRFES) (NB) :
AFTER  GFFORE AFTER  HBEFORE AP TER j
»,d3 .01 =, 06 =41,82 '00.2“ 204 *,07 ;
=430 ne 0 w43 To =42,86 0 05 o, 06 ‘
- 40 we01l » U5 wd],77 ®40,59 W06 »,08 ;
=52 -y =, 0% edn,26 -40.1‘ '07 '.03 ;
me%]  mafi]l  my U3 40,11 =40,99 .08 =01 ;
~ 47 UU |(4'1 -‘02.02 '“3.62 08 .01 ‘
.42 =00 03 '“3,1“ *00.03 + 08 003 é
=,29 W 0C QUS -HQ.UZ 'aaqbq «08 .05 §
~,10 -y 00 W07 =50,64 =41,90 08 07 :
VB 0,00 «10e200,00 =38,9% s 08 10
33 -8 W9 mUU, 96 38,43 N8 Y
57 w,006 1R =49 74 =37 .59 007 014
.7('\ -.I\i .(.)h -.56.05 .37.0‘ .Ob .lb
.82 meli3 W0 ‘52.‘2 -36.78 06 .lq
o8 -y 2h -, N5 =29,99 =«37,39 005 020
.9 w33 .11 =29,07 =37,92 004 182
"'.142 ..3’ ..13 .2°.11 -37.‘:’“ '0“ .2“
"‘.&1 -0"5“ ..’Jq .dq.q(.‘ -37.5q .05 .25
=] 4,49 w 27 =, 01 w4104 @34 26 : 02 e 26
"'p78 ..]Q .()q 'SU.PS -35'“q .Oe '27
e 70 W17 207 33,84 «37,94
MISMATCH ERKURS 4,008,

NET wEDUCTYIRN NF
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FREG
{ thl)

¢ 15,0
20,0
, és,0
i 30,0
35,0

40,0

45,0

50,0

55,0

60,0

65,0

FAUNE)

7%,0

80,0

85,0

90,0

95,0

100,0
105,0
110,0
LEVANY)

131
PRIGRAM FUR EVALIIATING FTILTER MATCH
FILTER COEFFTCTIENTS
Na0unyn 0,00000 w, 00426 000000
1,00000 0,000MNQ 1,0158¢ =, 00000
0,00000 040G000 *, 00161 000000
0,00000 V00000 “, 00842 =, 00000
CURRECTINN FLLTER FR RECEIVERS 1 AND 29 wITH 4 TAPS
FPUR A TAp PACING JF 00040 SECS,
PHaSE AMPL I TUDE TN1AL FILTER FILTER
FREOK ERKOIR M§ ERROR PHASE AMPL,
(CEGREES) (1R) (DB PUWENK) (DEGREES) (DB)
LEFORE AFTER  HEFNRE AFTER  MEFUORF AFTER
..SQ '.“3 0,23 '.17 '510“1 -35986 '16 |06
LT L Y.Y4 -, ", 15 «30,90 «33,89 19 0 07
..93 '.13 ey 1V =11 31,32 '34'93 e 20 .08
.,.0() .|7q '.17 ‘.07 .32166 'Sb.a‘ .20 "O
-] 0% -, 84 welu “,02 =32,9] =36,9] o 19 !
..Qh =, 81 -'1“ W03 =53,7¢ .36.7’ o 15 .13
- 8> -, 72 -y 07 7 w35,76 =36,42 10 14
LR A =, 70 L W12 #37,99 35,57 Y 0ot
.'3" "..56 -.Oé .lq -4“.95 -35'0“ '.05 017
0.00 - {1 n,O() .18.200.00 .35.57 ..‘1 .lr
JU 29 -y 00 19 =dP b =33,12 19 219
.91 66 w02 017 @3h 34 '33'39 -y 26 qu
1,24 -y wo0? w12 =33, 47 =33,.8% e, 32 19
1,67 1,26 meld U5 =25 ,70 «32,73 «,37 W19
1.6R 192“ -.?3 .005 .27.98 .32.61 e, 40 .18
1.4 W99 weldd ".16 =27.66 =32,80 -y} 18
7 o 36 w, 30 = 2 w@B,u4l =33 .40 wo i ol?
0% -, 35 ey 39 *, 23 =29,25 =33,061 *,38 sl
- by » 97 wedl =,17 =«31,R0 =35,50 33 slé
* 91 *1,17 weld -, 08 =lp,P2 38,87 -, 76 015
-q'\' 79 20 s1d =31,24 '33.09
NET REDUCTIAN OF MISMATCH ERFURS 2.u50b,

e otk i AT DAL i il
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PRUOGRAM FUR ¢VALUIATING FILTER MATCH

B e

FILYER COEFFYICTENTS

0,00000
1,00000
0,00000
0.00000

000000
0,00000
0,0000¢
0,00000

CURRECTINN FILTER FNR KECEIVERS

FOR A TAp gPACING OF

FREY
(he)

15,0
€0,0
25,0
30,0
3S,0
40,0
45,0
50,0
59,0
60,0
65,0
10,0
15,0
80,0
85,0
90,0
95,0
100,0
10%,0
110,0
TuTA)

PHASE
ERRIR
(D GREES)
BEFORE AFTER
".02 ..'b
.1.13 - 80
-1,y 77
-1I’8 "78
-1,1> =72
..Qq -.00
« Ta .43
'.bﬂ -‘35
-.lu LIS 1)
0.0n o7
.36 w6
-67 'bq
.97 e
1.13 1.07
1.11 L)
o7q ls6
=, 00 ~ee0l
..bq -,85%
".30 il u8
.‘.51 w] 66
oq‘ '8?

AMPLITUDE
ERROR
(DY)
BFFNRE AFTER
wellH =, 14
we0% 12
'.0“ -.09
wold -, 06
-.03 “.Ul
e, 01 203
0 01 ol
v 00 213
0e0V 215
vw,03 15
w07 W12
mell U8
w2l 201
-.30 -,07
-y 39 »,15
w2 -,14
-.UO ..’5
-l -ot?7
®,?1] s 04U
19 B!

NET REDUCTIAN OF MISMATCH ERRURS

20040 SECS,

-, 0096 000000
1.,01306 «00000
«,01109 «,00000
-, 00528 00000
1 AND 30 wITH 4 TAPS
TOTAL FILTER FILTER
M§ BRROR PHASE AMPL 4

(DY PNHER)
BEFORE ARTER

34,82
.SSbe
«3%3,87
-3“.35
34,406
.SSQ’&
37,32
'39.55
48,07
200,00
42,99
“37,.47
=33,h%
»29,90
28,00
27,40
'88.25
°g2B8,R3
31,00
'3“.81
.3‘.70

~34,06
'3“.1“
-35.71
37,24
»38,54
»39,20
«319 61
=37,96
.37.10
-3“.97
=34,51
«35,01
.35|12
34,44
.34,50
34,66
35,9
'35.08
«34,93%
=36,42
=34,9%

3,2508,

(DEGREES) {Dd)

W 206 ’.06
1 32 -, 07
2 37 »,04
e 40 w02
240 001
v 39 004
e 30 2 07
31 10
24 13
o7 15
W10 047
02 19
'.6“ .2!
"‘0 022
..‘5 .33
-.18 .20
o, 20 '25
-.?0 125
‘018 .25
'015 025

e Boia o AR S i o O T A e B R
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PROGRAM FUR EVALUATING FILTER MATCH
FILTER COEFFYICIENTS

; 1 0,00000 0,00000 26821 000000
3 e 1,00000 0,00000 2 04uBs ®,00000
: 3 0,00000 0,00000 -, 02846 ,00000
; 4 0,00000 0,00000 000537 ©,00000
"

3 CURRECTIQON FILTER FNR RECEIVERS 1 ANC 31 wWITH 4 TAPS

FOR A TAp 3PACING UF J0040 SECS,

; FREQ PHASE AMPL1TUNE TOTAL FILTER  FILTER

- : gRROR ERROR M§ ERROR PHASE AMPL,

i (H2) (DEGREES) (0B) (DB POWER) (DEGREES) (nNy)

3 BEFORE AFTER BFFNRE ARTER dEFORE AFTER

g 15,0 218 Sy=120,26 W19 @1} ,13 8,36 1,006 =338,80 =11,3%
L 20'0 67.1“ 05.3“ -.20 '11.“9 .91 .62 36.10 "1.3‘
: 25.0 39.60 74,72 01 »14,23 '3.“3 e,38 15,08 -ll.?a
3 30,0 =18 84 23,22 079 w10,44 =9,96 3,53 41,86 w»11,19
fA 38,0 =66 Ty 341,78 P »10,87 «St =3,09 408,90 »11,1%
¢ Q0,0 =87 2y =%2,27 el »1],21 2¢. . ®24,09 S4.97 e1j,08
45,0238 85 182,41 e00 =11,03  4,,0 2,09 421,26 =11,03
g 50.0 200.01 wliy, 24 W61 -10.39 “.15 '2.35 -292|‘“ .1‘000
3 55.0 ‘bs.“? 7'85 .50 w{(, 44 040 .3.63 7%.28 'il.OO

3 60,0 0,00 79,04 0600 ~11,04=200,00 w12 79,04 11,04
. 65,02265,27 179,46 oyD] ®11,13 3.19 2,17 d4ua 4068 eil, 12
70,0 215,34 »%54,139 52 =10,73 $¢39 =1,75 =269,73 *]!,2%
75,0 =40 4g SH,41 Wb6Y ~10,8S =3 44 1,79 95,87 «y1.,45%
80,0 =67,8%% 34,04 ©e03 «t}),74 1,01 =},84 101,9%7 wil, 71
‘AS,0 194,29 =58,29 wel? 12,21 599 =, 84 =252,5]) 12,04
90.0“8‘“.‘9 wl9,42 009 w1}],78S 5071 wi,ld 113,77 wig, 44
95,0 27,8y 93,08 1481 =11,10 =6,50 ={,33 120,856 =12,91
100.0 '65.10 59.9“ 2.10 'll027 .13 '5.12 128.00 -13.“3 :
105,0=254 B7=118,45 3,69 «10,30 2,63 =2,12 136442 13,98 4
110.0.1‘)“.80 5‘1.05 5'89 w63 3.58 .7.57 505.05 "»‘1“.52
TATAL 156,.%g 134,21 2,03 4y09 3,10 », 36
NET REDUCTINAN OF MISMaYCH ERRURS 3,5enhtd,
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PROGRAM FUR EVALATING FTILTER MATCH

£ i —

FILTFR COEFFICIENTS

0,00000
1.00000
0,00000
0.00000

000000
0,u0000
V0000
Ve 00QRY

CURRECTINON FILTER Fne RECEJVERS

FOR A TAp gPACING up

FREy PHASE
ERRMNR
(H2) (DEGREES)
HEFORE AFTER
15,0 - _Sg - ik
20.0 - Bn ®,0h
eS,0 =9 .79
30,0 1,05 «,91
35.0 -1.09, -‘93
40,0 - 93 -, 85
45,0 » 8y °, 74
50.0 ..7q *, 68
55,0 .. 39 45
bo.o 0.0ﬂ =01
65,0 LUy 0 39
7000 .Bﬁ .76
75,0 1,24 115
80,0 N .F) 14d?
85,n 1,60 1,44
90,0 .19 1.02
95.0 .2‘ N6
100,0 - 7y - .90
105,060 «1 .70 =1,4%
110,0 w2, 1y wg,2d
1074l 1 0o 1404

NET REDUCTIAN O

F mlsnaT(H FrRUFSZ

®,00970
1,020380
-.00922
=, 00280

AR il At i S
b i

L

1 AND 32 WITH 4 TaAPRS
20040 SECS,

AMPIL I TUDE TOTAL FILYER

ERRHOK MS ERROK PHASE
tiud) (DB PNWER) (DEGREES)

BEFORE ARTER  HKEFOIRE ARPTER
wgib o, 18 '33"7 .30.35 .10
e lb *ylfl =32,75 »33.99 S
weld *,i1 =32,89 '34.79 ol
P I =, U8 .3‘029 .35'59 1Y
sl * 03 «33,49 =3p,038 14
w08 W02 .5“.‘7 .‘b.sq 012
w,lh b =35,97 «3p,70 o10
ayl} ol =38,13 '35.70 W 07
wy0¢ 15 «d§,56 35,22 203
NeOV .19'200.00 '35.19 o0
| v19 =d2,.04 =32 .42 -,05
-ylh 18 =36,35 w32 a2 -, 08
=1l 13 232,54 =32, 40 w12
-.Rl .05 -¢8.57 .$1|“9 e, 14
add =.Uh -db.Sb .31|5° =10
=g o *y18 =25,76 «32,01 wel?
weSy ", 2% wgb, 22 '3206“ 17
=ohd »,dd4 w26,4) ‘32.25 w,lb
wg iy -, 15 '2“.21 .3e055 e, 14
e dp s, Ve -Sl.Sb -33.90 o, 12
29 o1 =29,97 =32 82
e.“')l')b.

B ¥ 250 L L S - {4
‘

200000
0.00000
00000
®, 00000

FILTER
AMPL,
(Ow)

001
02
004
oUS
208
10
oi2
e 14
17
' 19
21
23
24
126
27
128
29
«30
30
31

M AT GRS SNIPTERY NYR

ORI

- ol e A

RS R

S :
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PROGRAM FUR EVALIIATING P ILTER MATULM

WD~ G N E Y

FILTER COEFFPYICTIENTS

0.00000
0,00000
0.,00000
1,00000
0,00000
0,00000
0,00000
0,00000

Qe UU0Y
0D.00000
0,00000
Ue000OO0C
000009
0,00000
0ev0yOCL
Ve000Y

CORRECTION FLILTER FpR RECEIVERY

FOR & TAp gPACING f:F

FREQ PHASE AMPLTITUNE
ERROR LRROR
(HZ) (DEGREES) (LK)
BEFORE AFTER OWLFFNRE AFTER
‘5.0 ..aa ulu -.15 .US
20‘0 '.bﬂ .“ -.|$ .02
25.0 ..70 .ll weld -,01
30,0 w 8 W08 well ,03
35.0 '.GQ .US ..09 ..Uu
40,0 .84 p 01 wo 07 =yud
45,0 » _ba -, 05 wa0b «, 03
So.ﬂ '.6‘ ‘.25 -.-’.‘2 -.00
SS.G ..la -|23 -,03 .0‘
60,0 0,00 w17 0,00 tCle
65.0 .o w13 w0} 2 08
70.0 .6ﬂ -.02 wod .05
75,0 . 8a 015 w07 03
80,0 1.1 W40 weld ,00
85,0 1,18 W49 wsl? e, 0%
90,0 o 32 30 *,09
95.0 .29 .515 -"3 -.Oe
100.0 '.27 '055 ..33 .003
105,0 .8 -,96 w20 WJUR
110,0 ©,9 1,01 «yt17 21
TOTAL Ug s 09 oo U7

NET REDUCTIAN OF MISMATCH EWRURa

2040 SECS,

00353
,01487
.QOOQSq
1,02048
..006’6
00226
a,002e)
200255
{ AND @ wITH 8 TAPS
TOTAL FILTEKR
M8 ERROR PHASE
(DB PNWER) (DEGRFES)
EFNRE AFTER
«3%,40 =44,03 063
wdd 29 =5],95 W79
34,09 »54,16 90
-55.02 '“6.37 .95
35,12 =4d47,40 92
44,87 =47 ,48 oAt
.57.70 'UQ.BS .63
»39,62 =UB,02 39
-QU.HI .“7099 '11
200,00 =44, 80 17
=4%,32 =u4,27 o, 43
59,04 wdb, 88 WY
wi%,73 =47,3% .73
-51.60 '“2.9? ..76
e29 B8 =U0,4] ®,70
©29,2¢6 =39 .48 »,59
=40,10 =4},99 v, ldd
30,73 =42,03 ., 28
«33,20 .37.85 -'15
“87.60 =30,09 ®,05
'35.‘2 .“E.l“
"WYLI'P

», 00000
00000
'.00000
000000
000000
000000
e, 00000
200000

FILTER
AMPL o
(08)

olf
olS
ol
08
208
203
o0
o02
203
Ny
e 06
008
ol
Ry
17
21
25
30
Y
38

e s g g e .

i il Sk My it
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PILYER COEFFYICTIENTS

TENTTRESTT ROTRATE

PROGRAM FUR BEVALIIATING FILTER MATCH

TRRGTE TR ST AT TS TR R s TIRE

4 1 0,00000 0400000 2010066 000000
: 2 0,00000 0,00000 001378 *,00000
g 4 100000 0,00000 1,0@477 ®,00000
L, ) 0,00000 0,00000 ..017" .00000
: 6 0.00000 0400000 L00598 ", 00000 !
i_- 7 0.00000 0.00000 '0006‘2 .00000 ;
3 8 0400000 0200000 00427 «100000
: ;
g: |
§ CORRECTION FILTER Fx RECEIVERS 1| AND & WITH 8 TAPS g
) FOR A TAp gPACING UF 10040 SECS, :
4 FREQ PHASE AMPLITUDE TNTAL FILYER FILTER i
: ERROR ERRNR M§ LRROR PHASE AMPL i
: (H2) (DEGREES) (DB) (DB POWER) (DEGREES) (0B) !
3 BEFORE AFTER UOFFQRE AFTER RBEFORE AFTER ] 3
4 15,0 el,1p ®,02 wy07 007 *353,90 =4y, 64 1,08 Y i ;
3 20,0 ei_ 19 213 e, 07 102 32,90 ®49,28 1.32 009 ;
: 25.0 -!.35 W17 wefl0 -, 02 .32.75 .“9.“0 ‘.“s .0“ li
; 30,0 1,22 24 w04 *, 05 ®34,1]1 =44, 33 1,486 ., 00 :
35.0 .!.‘5 oif w0 06 34,27 *ds, 11 1,33 ‘.0! ?
00.0 .‘.0' 008 -.Ol .06 030.96 .“3.56 "08 '005 i
43,0 .8y =,1) W00  ®,04 =36,69 *U6,50 073 .04 ;
so.o - 069 -, 2R o0 ., 0] 40,14 -00.76 o33 .'.02 3
58,0 = 3, .38 001 003 =45, 75 =43,29 w07 002 T
00.0 0,00 ®,41 0,00 .0&-200.00 '“0.09 welll .06 : E
65,0 3o =28 o,08 208 =d3,09 39,86 Y o10 : ;
70,0 .70 ®,02 w07 007 »37,03 =4},90 w72 o189 i .
75,0 .99 34 e, 15 05 «331,02 =42,006 .68 19 L
80.0 !.07 1] w24 ®,01 =29,40 '3&.90 wyd} .23 '
85,0 .85 074  we35  e,07 «27,32 =36,13 w, 11 ' 28 :
90.0 .‘b 52 wgle *s13 -éb.ab «315,9% ' 26 33 !
95,0 2,60 2,09  «,50 =,12 *26,65 =38,84 060 38 ; ;
‘O0.0 .‘.77 .,92 wod? VU =@db, 48 »17,06 N.1) N3 ) : E
105,60 =2,8¢y 1,54 «,36 W12 «2R,08 =33,91 +96 W48 )
‘10.0 -2.81 '1.69 -.23 .30 .31001 '32.‘0 |°2 |53 ;
YDY‘L 1.20 1) .2.5 W 09 '30.39 '36'20 !
NET REDUCTION OF MISMAYCH ERRURS 7.8108,
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» PROGRAM FUR EVALIAYING FILTER MATCEH
FILYER COEFFYCTIENTS

1 0400000 6400000 .00470 ©,00000
‘ S 0,00000 0,00000 «, 00490 000000
: ? 0,00000 0,00000 *,00118% 200000
; 8 0,00000 0,00000 00010 *,00000
; ;
é CORRECTION FILTER FAR RECEIVERS 1 AND 4 WITH 8§ TAPS L
( FOR A TAp gPACING OF 0040 SkeCS, oA
E FREQ pH,SL AMPL]ITUDE TOTAL FILTER FILTER
E ERROR ERROR M8 ERROR PHASE  AMPL, L
E (HZ)  (DpGnEES) (o8) (0B POWER) (DEGREES)  (DW) .
: BEFORE AFTER BEFORE AFTER BEFORE AFTER b
i 15,0 =, 8 10 01 «03 =db, 4l =47,41 38 03 P
‘ 20.0 '.!6 .10 -.00 .0‘ .03.06 '52.06 .lIb .0! ! ;
% 25.0 O.ﬂq .09 ..00 '.00 -“‘.01 ‘55.15 .,o ..oo k
E ; 30,0 = 4y 007 eo01  @,03 43,24 =50,47 50 *: 02 :
35,0 °. 44 W01 2,01 ©,03 =d2,67 =U9,86 1 e, 02 % ﬁ
“0.0 ..,G ..oa we0} °,0% '“!.53 .“9|’2 o 36 =, 02
! 4S,0 .30 *,06 -, 01 * 02 =d%,5y =52,18 24 ", 01
| 50,0 =,35 «,23 000 *e00 «45,08 *4f,49 o112 »,00 ]
! §S,0 o 17 ®,17 .00 «01 51,19 50,24 w01 002 i
f 60.0 0.00 ..1‘ 0.00 '03..°°.°° ‘“7.15 Y2 203
65,0 A3 =04 .,02 004 «$0,067 =47,29 o t? W08
70.0 .g":! .05 ..0“ .03 .“s.za '“9.‘0 .Q" 00'
75,0 P W13 e,06 002 =42,27 49,83 voll 08 . i
a - 80,0 L4 9 o, 10 *,01 =«37,8] =45,69 vy 00 000 ]
1 : OS.C .‘, 127 woll =,03 36,30 =44,09 200 000 : 1
9 | 90,0 « 0g o34 eylo *,06 38,63 =43,34 18 ¢ 4i0 :
% ; 95,0 o Ug ®,19 wyld ®,08 o36,42 =d5,43 ' 29 010 ;
s 100,0 e 7y ", 36 ' T23 »y 01 «37,24 =Ub,09 37 010
é 105.0 ...! -.53 0.00 |06 039.05 .02.“O 080 .‘o
3 , 110,0 .83 .46 0 04 W13 =42,206 =4y, 17 37 ' 09 .
: YDT‘L .ll'; .22 .07 .00 .“0.03 '05.86 ;
&’ NET REDUCTIAN OF MISMATCH ERRURS  §,8308, o
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FILYER COEPFYCIENTS

0,00000
0,00000
0,00000
1:00000
0,00000
0,00000
0,00000
0,00000

049

24

\d ]
NETY l!DUCrtnN or H!OMAYCH !nnon-

0,00000
0,00000
0,00000
0,00000
0,00000
0.,00000
0.,00000
0,00000

CORRECTION FILTER FnR RECEIVERS

00

138
PROGRAM POR EVALUATING FILTER MATCH

00085600
001138
..0“.’
1.,01762
'.0‘,"
00277
..°°‘~‘
000249

1 AND S WITH § TAPS

cs,
TOTAL 4
M8 ERROR
(08 POWER) (D

38,30
38,07
o}d,b!
o4, 87
"’...
.‘.001
o], 24
."..‘
200,00
ol 40
.’..!‘
o34,49
.309‘.
.‘..‘.
“'.‘.
od7,36
-11.05
-l‘.!“
'3100‘
.30..‘

.“‘.0.
‘57..0
oS5d,26
o4l 29
Q'Q."
o48,00
53,40
30,97
047.56
"‘."
sd4,l6
..‘."
-¢7.5!
..’.s!
."...
39,33
o43,02
ed]1,78
36,99
'35.07
-ll.l!

FOR A TAp gPACING Or 00040 88
PREQ MK ANPLITUDE
ERa0R ERROR
{13] (OgOnEES) (o8)
SEFORE APTER OeFORE APTER QEPORE APTER
I‘.O .‘.oﬁ .0‘, o4 .0‘
!0.0 o) Y ., 02 ol 01
35.0 of “ 09 ol ®,01
30.0 ol °‘ o819 010 o,02
”.o * " .“ .0’ ..01
0,0 '.'! o1 007 °,03
“5.0 L4 .1 .00 .Ob -.0!
30.0 L .’ ..l1 .00 '.00
$3,0 o & o, 24 02 001
ed,0 0.00 s, 30 0,00 0030
.'.0 ‘.s ..‘. -.0. 0 04
10,0 N ) °,00 ey 08 ' 08
7‘.0 ." ." ..‘“ .03
'0.0 ..o .’. 0.32 .00
".o .’. .Sl ."‘ ..0“
90,0 o3 W08 o 80  e,07
" 0 ..‘0 .05 'Y ) »,008
100 0 ...Q *, 56 ..“’ *,03
los.o el .00 *1,13 o,4% 007
110,0 OQ.O{ e],51 e 38 19

10,8708,

ILTER
PHASL
({1 {}

93
1413
1,82
1.2¢
140

o 80

ob}

29
ey0)
ey 30
'...
e, 30
*, 3%
...’
'o!‘

00}

24

82

1 1)

+50

000000
©,00000
*,00000
00000

080000
*,00000

000000
-.00000

FILTER
ANPL,
(09}

o,10
ol
LIS ]
o il
*,i2
o, 40
-.Ol
‘.0‘
*,01
003
07
h‘.
1?7
22
7
33
39
o 46
32
1 1
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PILYER COEPFYICIENTS

0,00000
0,00000
0,00000
1,00000
0,00000
0,00000
0,00000
0,00000

0,00000
0,00000
0.00000
0,00000
0,00000
0400000
0,00000
0400000

CORRECTION FILTER FAR RECEIVERS

PROGRAM FOR EVALUATING FILTER MATCH

000800
001942
v, 01007
1,08287
-.03!80
000250
e,00706
000200

1 AND 6 WITH @& TAPS

FOR A TAp gPACING Or 0040 BSECS,
FREQ (1T} ]3 AMPLITYOLR TOTAL r
efpOR ERROR M§ ERROR
tHd) (DgBnlLs) (08) (D8 POWER) (D
; '!'oﬂlf"Tt. BeFORE AFTER GBEFORE AFPTER
: l!,o "..7 o, 36 .00 00 .‘OQOl "2.35
z 20.0 -‘.‘. '.o‘ 0 04 02 '30063 .S“."
a!,o o] dp 20 0 04 *,00 31,63 =48,97
30.0 ".‘7 29 03 0,03 "’.‘, .“SQOO
ls.ﬁ -‘.'. ' 23 .00 *,0% "‘..’ -OS.I!
00,0 ©1.0a  o16 o040  ©,03 34,83 46,39
- 43,0 =89 002 W03  »,03 36,81 «50,12
b $0,0 w b9 =, 29 03 0,00 38,75 *d46,08
E 55.0 .“‘ v, 34 .01 2 01 «id, 86 -a“"s
| 60,0 0,00 =.3% 0400 ¢04=200,00 42,48
i .‘.0 ." e, 27 we04 205 =42,93 =42,00
k 10,0 00 o0 009 008 ©37,13 45,00
E 7‘.0 ." 15 PPR Y 004 .3!.‘5 '00.5!
'o.ﬂ ‘.OQ 51 wedY v, 00 -39.37 .“0."
] 85,0  .% o6 o35  ®,04 *37,22 38,20
¢ 9,0 .99 33 v db 09 «26,22 =37,93
P 9‘.0 ...] »,04 e8) w09 o36,35 =d}],49
- 100,0 1,07 1L 54 040 *36,22 =U0,60
] 105.0 o1.8s =1.36 .48 0B w27,63 =35,38
f 110,0 2,2y =i1,73 w39 22 30,58 33,70
. TOTAL f.1g 959 25 007 «29,0] =40,1S
NET REDUCTIAN OF MISMAYCH ERRORS 10,2408,

ILTER
PHASE
LGRELS)

1.1
1:.%7
1,69
1Y 1)
1,89
1,20

82
2 80
Cooo

'Q"
..70
..‘.
54
o, 32
.|°‘
19
39
4o
S0

000000
-.00000
200000
®,00000
000000
®,00000
000000
®,00000

FILTLR
AMPYL,
(08)

®,00
'.03
'.05
Ll )
.|°7
*,07
'.0.
..oa
*,00
004
000
olé
W40
28
o3
3
T
50
56
' 04

ot %

o oAb s B e i+ 2 Bt

PR P U

1 At et A i S ar
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PROGRAM POR EVALUATING FILTER MATONM

L A X K K 31 X 4

FREQ
(nl)
15,0

20,0
23,9
30,0
38,0
40,0
s,0
80,0
$S,0
60,0
63,0
70,0
78,0
80,0
83,0
90,0
98,0
100,0
105,0
110,0
TOTAL

PiLyER COEFFICIENTS

0,00000
0,00000
0,00000
1,00000
0,00000
0,00000
0,00000
0,00000

0,00000
0,00000
0400000
0,00000
0,00000
0,00000
0,00000
0,00000

CORRECTION FILTER FAR RECEIVERY
FOR A TAp gPACING UOF

1 AND

«0040 SKCH,

001033
2011790
..oo’.‘
1,02320
'g°““'
00006422
°, 00871
000600

7T WITH & TAPS

pHASE AMPLITUDE 10TAL FlLYeRr
gRpOR ERROR M8 ERROR PHARE
(OgGatEl) (08) (08 POWER) (DEGREES)
BEPORE APTER BpFORE AFTER QEFORE APTERM
o 05 W06 «, 0% 008 =36,34 wdj, 14 o0
o % o1} 0e098 003 ©34,7% 43,58 1o
I‘.O. .‘. o.O“ '.0! .’“.“9 '00.!0 ‘.’“
01.03 23 w03 0,05 «39,70 44,32 {129
", % o 1S w02 *,06 «39,%5 =42,04 1.19
.9 02 w0} e, 00 ©39,05 43,06 293
..'Q -.12 we00 e,04 037.00 '06.01 ..a
°. 8 =29 ' 01 ®y01 Ul ,05 edo,u® ' 26
X 1) ., 29 0014 003 =dé,S1 =d43,03 e,y 10
0,00 e,41 0,00 0062800,00 =39,71 LY )
.'g ..l‘ ..03 .00 OUI.S“ '39.“5 ...‘
67 ®,02 .07 408 =37,31 edf,ed .re?
." ." ’D.‘“ .05 .3‘.‘“ .“‘.‘“ ..‘o
1,04 Y1) (Y 1 w01 =29,71 =38,09 v, 38
Teo o T4 Y9 1) ®,08 «27,%2 35,9 e, 00
.20 %1 ol ®,1% «26,69 =38,72 o3
T34 / "2 w48 ®,;13 =26,83 =18,3¢ Y
.‘..1 =9 I.“‘ »,08 -RO.?U '!7..! 290
'a..ﬁ e],59 w, 13 012 o28,24 «33,%9 1,04
w2 8y =],90 wel9 e 31 31,17 =31,92 99
‘.!0 067 .21 +10 30,83 .".9“
NEY REDUCTINN OF MISMATCH ERRORa 7.1108,

©,80000
., 00000

000000
*,00000
0,00000
»,00000

000000
*,00000

PILTER
AMPL,
(08)

ol
007
02
=00
e,04
e,08




e
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PROGRAM FOR EVALIATING FILTER MATGH
PILYER COEFFICIENTS

LB X & F ¥ % "X 4

”

0,00000
0,00000
0.,00000
1,00000
08,00000
0,60000
0,00000
Q;OOOOO

0,00000
0,00000
0,00000
0,00000
0,00000
0,0¢000
0,00000
0,00000

0100296
000301
000913
1,00811¢
10048
‘.OOUUI
200100
'.00130

conn;cf}nn FILTER FAR RECEIVERS | AND 8 WITW & TAPS

FOR“A TAp gPACING OF 00040 SE
FRED PRASE AMPLITUDE
gRhpOR ERROR
(W) (OEGREES) ton)
SEFORE AFTER BpFORE AFTER
‘5.0 ..‘Q «,07 10 001
20,0 o . 5¢ W08 =y 09 201
28,0 = 84y i1 e,08 W00
30.0 .QSQ .05 Q.OG w,01
3‘.0 '.5) 00‘ I.°° -.0‘
40,0 . iy 000 w09 -, 01
05.0 L ‘0 '.03 weld -, 01
solo . 37 *,18 =y 0@ s,00
55,0 w.la =il e,02 =,00
00,0 0.00 ", 03 0,00 W0le
05 6 .“ .03 w00 0
70,0 .25 W06 e,01 01
75,0 I W08 w,01 01
80,0 JUy W13 w,03 ", 00
OSOO o.’ -08 '003 e, 01
.o 0 .!h v, 01 w04 *,0%
’5.0 Y w, 22 w0} =02
100,0 % PR TSL 003 «,00
105.0 27 -, 09 008 08
110,0 .Sa W25 013 W04
VOYAL 11 W06 W02

NET ntoucrlnn OF MISMATCH tnnun-

€8,
TOTAL F
M§ ERROR
(DB POWER) (D

wlb, 68
“37,01
'33.00
‘S'st
39,21
*40,%3
'02.7l
.l 04
*49,22
200,00
«8$1,70
'“’ps“
'“5.!3
‘“lcbq
=d1,%3
'03.07
51,75
.“’.zq
'43.\5
=y0,A8
wd0,79

BEFORE AFTER

-50.09
«58,70
oS54,4
.5..3‘
=60,29
-59.37
'50.9‘
*5%,20
'55.11
-55.09
«5S8,11
.50.‘3
«52,84
-53.70
«50,54
-09.‘a
95’.0“
'53.56
wd9,19
=$g,91%

12,1208,

ILTER
PHASE
EGRELS)

'S
260
003
060
% 1)
43
% 3!
19
208
'.03
L TRR!
.."
'.35
UQ‘O
-.IS
..,'
-.“0
39
wy36
*, 31

®,00000
-.00000
-.00000
®,00000

000000
®,00000

000000
.|°°0°°

FILTRR
AMPL,
(o)
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f PROGRAM FOR EVALUATING PILTER MATCH

] FILYER CUEFFICTIENTS

F

i | 0,00000 0,00000 200442 e,00000

:  § 0,00000 0,00000 001390 000000

: 3 0,00000 0,00000 0,01404 ®, 00000

§ (" 1,00000 0,00000 j,02198 000000

E ] 0,00000 0,00000 ©, 01848 e,00000

: ® 0,00000 0400000 100434 *, 00000

: ? 0,00000 0,00000 *,00473 ©,00000

é [} 0,00000 0,00000 00309 ®,00000

| CORRECTINN FILTER FnR RECEJVERS 1 AND 9 wWITH 8 TAPS ]

:‘ FOR A TAp gPACING UF 0040 SECS,

’ FrR€Q pHaSE AMPLITUNE INTAL FILTER FILTER :

gRpOR ERROR My ERROR PHASE AMPL, i

(W) (OpGREELS) (OH) (DB PAWER) (DEGREES) (08) :

: VEFORE AFTER BpPORE AFTER QEFORE APTER %

i 19,0 ® $5 o1 w0} 00 elO A} =ul,36 Y1) 007 3

' 20.0 ‘.'s W 07 w,0¢ 02 =374 '5&.9& R 204 ;
25,0 ©.88 409  ,02 =01 *36,89 ©53,27 93 ,01 j

1 30,0 e 0% o 14 02 ® 04 =}7,%2 =u7,22 97 e, 00 :

380 ..0 efl  ey01 .00 =37,13 =aS,04 V92 °03 3

! 40,0 .7 W08 w01 .00 37,60 vub,i? 79 ., 04 g

! “5.0 '.“ ®,06 e 00 e 0% .!’.‘o '“9.75 .57 ‘.93 ]

1 50.0 ..“ﬂ ‘.20 '00 -.0‘ 'ﬁiga.‘ -09.87 |8Q '.0‘ i

E 55.0 - 24 *,26 00 002 248,18 =do,4b w02 0 02 "

! 60,0 0,00 o, 31 0,00 2 04=200,00 ®U,%3 w, 31 0 04 |
‘s.o .,’ -.23 ..02 .00 -“Q.SS -“2.&0 ..ss .oa <

3 70.0 .00 e,06 wyNo oUS w38,3) =iy ,Y? w70 ol ;

¥ 75.0 .’Q .25 ."1 .00 -lﬂ.ﬁs ‘Ud.'ﬂ O.’u .“‘ ’

3 80,0 1.1y 4?7 »,19 woU0 30,60 =41,70 Y ) ol 8 g
55.0 l.ﬁ? .S? "29 LI ] -35,05 .su.“7 80 .2’ %

) 90.0 .’ﬂ Q“’- 'O«‘s 10 .37.65 -38.09 wy,28 .2& 3

3 95,0 » 00 0% wedd w10 w27,87 40,7} o,y 0y o34 1

;: ‘oo.o ..aa ..bq ..a“ '.0‘ .a’.Q‘ .“°|lb .\5 .“‘ |

‘ 105,60 et S) =},23 -, %8 U9 «2Q .58 =38 ¥A 29 47 :
110,0 el Ag ®},5%  «,29 W24 ©32,60 w3 98 o33 Y
TOTA .87 Y PO W07 =32,04 =4y, 39 |
NEY QREDUCTINN OF MISMATCH EwR(Rm g

8,35nb,
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PROGRAM FUR EVALIIATING FTILTER MATCH

FILYER CORFFYCTENTS

\ 0,00000 0,00000 yU0129 *, 00000

2 0,00000 0.00000 o N1143 000000
: ) 0,00000 0,00000 °,00154 ®, 00000 ;
? 4 1,00000 0400000 1,01872 200000 i
g ) 0,00000 0400000 000018 ®*,00000 :
@ ® 0,00000 Ve00009 ., 00224 000000 O
i ? 0,00000 000000 '.00037 ‘.00000 g 1
‘ ] 0,00000 0400000 « 00009 ®, 00000 :

CORRECTION PILTER Fn RECFIVERS | AND {0 wllHW & TAPS %

ik ok

Z3gc R A i S

FOR A TAp gPACING up w040 SRCS,
FREQ PR, SE AMPL L TUDE TNV AL FILTER  FILTER k
ERROR LQRNR M8 ERROK PHASE AMPL, {
() (OeGpELS) (DR) (N POWER) (DEGKFLESY) (0W)
i BEFORE AFTER BppnRE APYER OEFORF AFTER
; ! 15,0 = 86a =,08 a,13 002 e36,A7 54,40 57 W18
g : 20,0 . 6% W0u oyt W0Y 34 a2 =8S48,70 069 o1 3
é 2s.ﬁ ‘.h? .10 et 00 ‘3’.39 '55'12 o 1?7 ol 3
3 30,0 = 7 W07 eyt = U@ ®30,02 84U, A W78 009 :
s ".0 LI X' W0V w09 o, u2 wie6, %4 =S4,0} 074 W07 i
% 40,0 =, 8> W02 w07 =,02 37,02 =S4,8) ey 08
} 49,0 @ Sp 2,00  eyNy =02 w§N, 87 =54,12 49 W VU i
‘: 50,0 » Uog e, 1R s, 0} o, U0 eyt de =50,9% e V2 W03 :
3 55,0 . 2 *,12 ey woUft eUum A5 =S4, 0) W12 e ;
" 60,0 0,00 e, 09 0,00 2022200 ,00 »50,72 -0V W02 :
$ eS,0 A ", 06 ey 00 W02 w47,72 81,29 o, 29 W03 :
E '0.0 .aﬁ e, 01 e, 1} .02 LTI 3 "3.02 o lU? .0‘ !
: 75.0 .Y | .07 o048 0P w3R AY '51.05 .61 V8 4
: 80,0 . W22  e,08 W0 34,86 =ud 1A .71 W i
i'; 55.0 ‘.oﬂ 02? .olU ..()? '55.95 'U’.Ob ..70 .0& g
| 90,0 9 W18 w,18 o,0h w3y, 3] =dYH,38 e, 79 W10 ﬂ
’§|° .6' -.15 -.‘!\ - 04 '55.19 .“0.97 '.70 .l?
¢ ‘00.0 .“’ ., 27 ey, l6 e, 02 wln 81 =Uu7 .80 wgeT0 old
3 105,¢ A% 2,05 eyt WUl @4l 17 edd, 2R ©yh0 YL ]
v l]O.(j e ., 20 ayilty ot suB _urh =d}, 14 oy l? 017
'urhi .‘\(\ .l’ .09 .U‘ -S“.'Js '06.5° 1
NET REDUCTIAN OF MISMATCH ERRURS 11,9a0H, 1
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: PROGRAM FUR EVALUATING FTLTER MATCH
FILTER COEFFTCIENTS [
: 1 0,00000 0,00000 00413 *,00000 4
% 2 0,00000 0,00000 0 00952 200000 E
§ 3 0,00000 0,00000 *, 00960 *,00000 4
: 4 1,00000 0,00000 1,01499 100000 ? 4
£ 5 0,00000 0,00000 *, 01133 »,00000 :
{ 6 0,00000 0,00000 0002959 «00000 3
. 7 0,00V000 0,00000 00345 ©, 00000 3
: 8 0,00000 0,00000 000267 200000 3
. 1
i CURRECTION FILTER FnR KRECEIVERS { AND 11 WITH 8 TAPS E:
t FOR & TAp gPACING uF L0040 SECS, 3
E FREQ PHASE AMPLITUDE TOTAL FILTFR  FILTER 3
L , ERROR £RROR M§ ERROK PHASE AMPL, 3
: E (H2) (OpGREES) (DR) (DB PNWER) (DEGREES) (DB} 1
Y BEFORE AFTER SBpfnRE AFTER HLFFORE AFPTER ;
: 15,0 = 4y 010 « 00 W05 =U2,81 =49,19 W55 2 04 4
§' 20,0 LNCY W07 o0y W61 =39,37 =53,91 .68 02 1 3
: : 5,0 = _6g W0R  a, 01 " (11 =3B,54 =53,95 W76 =, 00 ! 3
» 30,0 . 67 el .y, 01 o3 w39 43 =U9,40 278 =,02
i 35.0 ..67 07 w00 -, 04 '39.06 "u7.87 o TH '.03
E, uo.o ’.6] e 01 we 00 =s03 »39,43 =48,20 Y-Y4 03 k
3 45,0 -.5S1 =07 e 00 =ou? =U1,10 =51,35 o 44 =02 ; 4
3 50,0 - 37 -, 15 W00 e U0 @dd U4 =51,99 22 =,01 | 3
; 3 55,0 - 19 w21 « 00 02 »50,08 o488, 36 e,0¢2 001 :
] E 60.n  0.0n =e2d  ne00 V04m200,00 =44,63 «y 24 Y [
3 : 65,0 .26 “,1h “a02 04 wde, 22 =44,77 -l 006 { ;
: 3 70,0 50 =02 =04 204 =U40,52 =46,39 *,51 W09 i
3 | 75,0 17 2% =y 08 W03 36,24 =46,29 “,53 o1t . :
: h 80,0 .81 v 47 wald U0 33,08 =u3,78 -y l? W14 i ;
1 - 85,0 T 40 w,22  =,04 =31,06 s41,16 *.33 17 P
- . 90,0 J4a e 2 1 »,u8 =30,26 «U0,61 w16 21
: 95,0 - 1y -, 08 -eld2 =, 0! =30,587 =u3,02 0} S : 3
é ‘00.0 ".7? '.5” ..31 ".02 ‘30.70 '“2.32 .’6 029 1
4 & 105,0 =1 15 -, 87 welh 207 =32,65 =38,67 W27 33 : :
B i ‘10.0 -1.30 ‘1.00 -.‘8 .19 .36.13 "6.37 .30 .57
3 g TUTAL .6h 57 W15 V6 =34,64 =U2,89 :
3 X NET REDUCTINAN OF “I1SMATC ERRURS B,240H, 3
: 4
1
1
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PROGRAM FOR EVALOATING FILTER MATCH

FILTER COEFKFYCTENTS

0,00000
0,00000
0,00000
1,00000
0.,00000
0,00000
0,00000
- 0,00000

0~ N E N -

0,00000 00117
000000 00848
0,00000 “,00976
000000 1,0125%6
G,00000 =,00927
0,00000 100077
0e 00000 “, 00209
0,00000 W00187

CUORRECTINN FILTER FNR KECEIVERS 1 AND 12 WITH 8 TAPS

FOR A TAp gPACING OF

.UO“O SE‘.C:”.

FREQ PHASE AUPLTITUDE TOTAL FILTER

FRROR
(HZ) (DeGRFES)

ERRMIK M§ ERROR PHASE
(0OB8) (DB POWER) (DEGREES)

HEFORE AFTER UWFFOKE AFTER BEFORF AFTER

15,0 =14 17 203 20U @47 .15 =45,47 .35
e0,0 = 34 09 01 01 md3,66 =53,72 T
2%,n - _dg W06 0V =, 01 ®42,11 »57,28 ' S2
30,0 =% 204 e 0l @yl ed1,68 «50,09 055
55,0 = Sq 102 w0l ®,03 #41,05 49,22 054
40,0 = 4y 01 ay01  =,03 w4),5] =49,53 T
45,0 =, d4p  =,u8 a0l w,uP 42,90 =52,21 237
50,06 e, d4p =24  a,0} “,00 =42,583 =48,28 W22
55,0 - 2> -,1b wall sU1 iR 74 »S50,71 05
60,0 0,00 =13 0,00 W0U»200,00 =d6,43 ., 13
65,0 21 =409 e,01 204 =47,98 =4b,36 w,29
70,0 U2 11 w04 04 @di R U833 v ldg
75,0 .59 210 wa07 103 =3B,36 =49,75 ., U9
80,0 B2 o301 w12 e, 01 =33.86 45,13 .51
85,0 By W30 e.ld e84 *31,92 =42,39 w47
90,0 .61 X . *, (07 31,19 =41,73 ., 19
95,0 18wl e 27 e,uh w81,88 44,01 .,29
100,0 -. 2% 42 wed? 07 »32,.39 44,48 w,19
105,0 e 63  =,73 o,2¢ 206 w3475 40,21 “g10
110,0 * 7a “,79 molbh W17 ®39,08 »38,¢20 0,03
TUT Al S0 . 30 13 $05 ®36,11 =44,23
NET RPEDUCTINN OF MISMATCH ERRUKE Bya12hb,

..00000
200000
»,00000
000000
v, 00000
«00000
«,00000
200000

FILTER
AMPL ,
(08)

W0
200
-.0‘
®,02
=, 02
-.02
..0]
e 00
W02
o 04
208
207
V9
12
14
210
21
-1
029
« 32
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Lt Bk



R i She ot LA MY SO AR LD I

146

: : PROGRAM FUR FEVALUATING FILTER MATCH

; FritEn COEFFYCTENTS

3

g

: 1 CNe00000 D,0000Q W 00630 200000

P 0,00000 000000 00219 200000 !

] 3 0,00000 0,00000 -,00104 000000 ;

: 4 1,0000C 0,00000 1,00630 200000 3

: 5 0,00000 000000 »,00538 ®, 00000 i

§ 6 0,000600 04U0000 $00031 «, 00000 3

b 7 0,00000 0400009 ", 00189 “«,00000 !

E. 8 0,00000 0,00000 W00116 «,00000 !

g ;

3 i

- 3 CORRECTTINN FILTFR Fnw RECEIVERS 1 &ND 13 WITH 8 TAPS i

1 FUw A TAp gPACING vIF (0040 SECS, : :

; FREQ PHASE AmPL I Tune TOIAL FILTER FILTER . 1

(hZ)  (DEGREELS) ) (%% PAmER) (DLGREES) (08 ]

: HZ) (DEGREES BY, NE PNWER (DEGREES ] 5

g BEFORE AFTER oEFNRKF AFTER REFURF AFTER : 1

& 15,0 = da 03 a0 DU =U1 62 =47,91 52 04 L

- 20,0 - % R -, N W w36 =83, T N Y- 202

; 85.0 '.Sq o1 -y N0 myihl w0 ,8] =53,42 s66 =,00

3 30,0 =5 012 @400 ma02 =41,77 =50,55 063 -, 02 ; 5
{ 35.0 ® _4q 0O -, 00 o, 03 .91.92 -“9.13 'SS ..03 ! 3
40,0 e 4y =,01 @ 00 wauld mdR,37 =4y, 22 sl =03 ‘
g 45,0 = %5 =09 W00 = 02 «dl, 30 =51,30 ' 26 ., 02 3
; 50,0 ®. P25 w=,17 W00 .01 =47,R1 =51,16 09 .,01 E
1 55.0 ..1'; ..19 .00 .01 -53'61 -09.1.' -|07 .01 f!
80,0 0.0p = 18 0,00  ,03w200,00 =46,19 .o 1b .03 S

i 65.0 .14 -, 08 -y 01 04 =46 ,99 «Udp, |8 »,24 e 09 4

| 70,0 .29 05 a,03 W04 244,38 47,38 ., 24 007 . 1

: s 75,0 .29 13 =07 W02 eul, 42 =49,79 “etb .09 ' i
_i Bn.n .Sﬂ .3"') ".10 ..01 .37.19 "‘“4.46 -.OU .lO 3
| 85,0 25 (30 ay 1S e, 04 =35,22 =U2,39 e Y fo
: 90,6  w.1) W16 e 18 %, 07 =3U.60 =42,61 28 o 11 '
| 95,0 - 57 -, 14 w17 woubh ©35,1] =04,85 U3 i
i 100,0 » 9 - 44 N - m il =38 42 «d4d,29 52 B :
; 105,90 =l _ 1o  =,64  =,0% wub =3n 05 @df, 10 ' 55 ot . ;
L 110,00 =1 0g =58 N3 P14 =0, 006 md0,12 50 o1 ; !

: § TOTAL “5g .26 07 Vo w4 ke =du, b8 1

{ NET PENUCTIAN DOF MISMAT(H ERPURS b2, i
H 1

k|
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3 PROGRAM FOR EVALUATING FTLTER MAT(M
] ‘
é FILTER COEFFICTRNTS 1
] i
§ 1 0,00000 D,00000 00688 000000 :
3 e 000000 0,00000 001559 «, 00000
] 3 0,00000 0400000 =, 01317 £ 00000
¢ 5 0,00000 0,00000 ",0172% » 0000y i
b 6 0,00000 0,00000 ,00808 «,00000 :
] 7 000000 0eN0000 -, 00484 200000 ?
; 8 0,00G00 0e00N0Y 0 00%05 ", 00000 }
{ 3 h ]
E‘ g g
% CONRECTION FILIEK Fnr KECETVERS 1 AND 14 WITH 8 TAPS i
; FOR A TAp gPACING uF W 0040 SECS, i
1 FREQ PHASE AMPL [TuhE TeT1AL FILTFR FILTER :
b ERRUR ERROK M ERROR PHASE AMPL , !
(H2) (DEGQEES) (LB) (DB PNWER) (DEGREES) (08) !
BEFORF AFTER RpbnKE AFTER bFFORF AFTER ;
15,0 . 28 W 37 w OB 08 =un,1] =39 1A 65 i 6
80.0 ..bb .1"‘ wel8d .\)5 ‘36065 ."‘7.06 «BRU |10
quo -.R" .1? w07 -~ei? -55.49 -S1.27 v 99 |05 !
30,0 o1 04 « 09 wo Ot “, b w3%,25% w4y, db 1,06 0}
35,0 i 0y 01 w 04 »,07 =34,97 «42,92 1,0% ®,02 i
] 40,0 - 9y .Gl weOl -, =35,85 «43,20 0 9¢ », 03 :
‘ 45,0 = 7R = 08 w402 = 04 ®37,3% =db uh W70 -, 02
50.0 ‘.70 ", 41 2 00 -, 00 '58007 'ubgol « 39 ..00
© 55,0 LI 7 -, 52 s U0 203 wUd K59 w4y 4P e 04 03
L 69,0 0,09 -e29 Ne0G e07=200,00 =40,061 », 29 0 07 . ;
] 09,0 36 mel9 e,03 (0B =42,92 =40,31 .55 2 -
3 79,0 .6a ».N3 w08 o}7 37,16 =42, 17 w70 19 = X
3 75,0 .94 P4 wylu U4 =83 23 wdy 07 w72 W19
80.(\ !.lﬂ QSQ .Q?Q -.01 -29017 .39.55 .qu .23
85,0 1‘0(1 09 -'35 .'07 27,00 .36.51 -.35 .28
90,0 .55 Y e 4?7 “e13 w26,08 =35,72 v, 004 0 34 : :
9%,0 LR .13 w4 w12 meh 33 =38 47 27 W40 4
100,060 el 33 e,df  «,52 =,00 «2h,32 =38,76 W53 W47 o
‘05.0 '?.?1 ‘l.Sg eyl 12 ‘87.8“ '53.54 .(\7 .55
110,0 w2.5% =1.R9 =, 30 W32 30,94 ®3) .83 o7 61
TuTay 1,0R8 Y 224 W10 «30,48 =38,20
NET REDUCTINN NF MISMATCH ERRORE 71,7208, 1
i
s
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. PROG¥AM FUR FVALIATING FILTER MaTCH

FILTER COEFFYCTIENTS

e T S T T

1 0,00000 0,00uN0 000731 “,00000
P, 0,06000 Ga00UNQ 01842 400000
3 0,00000 0400000 w0118 200000
4 1,00000 0,00000 1,02952 000000
i ] 0,00090 0,00000 w,0)4e2 *,00000
; 6 000000 0400060 00710 «,00000
3 7 p,0u000N 1,00000 w, 00482 00000
5 B 0,06000 000600 00533 ®,00000
§ ) CURRECTIAN FLLIER FNR RECEIVERS 1 AND 15 wITH 8 TAPS
; FREQ pPHASE aMPLITUDE 10TAL FILTER  FILTER
F . ERPNR ERROR MS ERRUOR PHASE AMPL,
K (H2) (DFGBRFES) (LR) (N8 PNOWER) (DEGREES) (DY)
; : BEFURE AFTER dpFORE AFTER  BEFOKE AFTER
] 15,0 -, Sy o7 eyl LUB wdd AU =39 .96 Bl 122 £
3 _ 20,0 = By W16 w4 o3 =38,15 ®d7 75 1,02 W16 : ;
7 K 25,0 =1 .04 12 L TR Y »e2 w32,R0 =50,52 1418 10 ‘ ‘
3 30,0 w1 13 o1 well w08 w33, 69 wub,3S 1,25 ' 05 l
: 35,0 =1 13 OB ., 08 ", Ub =33, 74 =d5,08 121 001 3
GO0 =1.06  »,01 =y =,06 =34,23 =d3,24 1,05 .01 1
45,n = 8a =, 11 v 03 @ tili w3b,05 eub, 4B 78 01 3
50,0 .- 67 -, 2% -, 01 s, 0] =389,37 =47 ,93 42 001 *
55,0 =35 2,42 el «U3 =44,94 =U4,28 02 003 b
60,0 0.0n =,36 0,00 PV6=200,00 =U0, 48 ., 36 06 E
5,0 TR LI P COR =d2,33 =39,97 “67 010 .*
70,0 83 =, 0 =y 0t o N7 =38,27 wid] 94 -, 86 14
15,0 1,25 o35 eell W05 @32,18 ~U2, 4R .,90 Y] 3
80,0 1,30 b0 -e?3 =,0] =28,92 =39,51 80 22 . k
3 85,0 1,26 68 welhy " 0R 26,90 =36,47 .,57 027 '
: Q0,0 17 W49 eyl =13 =26,16 =35,84 7 o33
. 95,0 o 1g = i1 LT =, 13 m2b,52 =3d,4b DU 039
‘00.0 ul.lR '.,'37 -, 30 meGd '26|66 ‘38.15 QSl l“b 5
F' l()r’.ﬁ .2.0‘1 ‘1.53 'Qul cl? 'd8036 .55057 '“a -53 i
= ‘lo.ﬁ '2.30 -i.,82 ., 28 051 =31,89 -32000 .Se 000 4
3 TOTaAL 1,14 Y W24 W10 #30,25 =38,22 :
E NET REDUCTTAN OF MTSMATLH FRRUR: 17,9704,
; k
3 i
B
4
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PROGRAM FUR BEVALDATING FILTER MATCH
FILTER CUFEFFYCTIENTS
1 0,00000 0,00090 000380 000000
2 0,00000 0,00000 «01701% » 00000
: 3 0.00000 0.00000 ..0‘053 .00000
; 4 1,00000 0400000 1,02540 «, 00000
¢ s 0,00000 000000 w0117 »,00000 1
3 6 0,00000 0400000 2006510 000000 E
E 7 0,00000 0,0000Q ., 00368 ", 00000 ]
E b 0.00“00 ”.000”0 .00388 .00000 E
4 ]
E {
. COLECTINN FILTER FnR RECEIVERS | AND {6 WITH & TAPS i
: FOr A Tap gPACING Uk LUD40 SECS, i
] FREW PHASE "AMPLITUDE TOTAL FILTER  FILTER :
1 FRRUR ERROK M8 ERROR PHASE AMPL , b
; (W2)  (DEGREES) (DH) (DB PHWER) (DEGREES)  (DB) o
4 BEFORE AFTEF bEFNRE AFTER HEFORE AFTER j
3 15,0 = 45 18 eyt U6 =35 RS =d2,91 v63 o19 .
g 2U,0 = .3 o 11 ., 12 207 =3d,50 =»50,32 W81 o 14 .
T 25.0 *." .11 ..‘1 ..U‘ -sa.ub '33.55 .9“ .lo ; ;
; 30,0 . 9 L) wslv w0/t w3401 =lp,79 1,00 *,06 i i
: 38,0 - 99 WUS  wyNE = 08 @385, 00 widS5,61 W Q9 003 LI
‘ 4O,h  m Ny Q01 ey fle =, 0% 35,85 edbh, a7 Y W02 b
WS,0 = 72 =04 e, 04 = 0% «37,8]1 eug, 82 Ny 001 !
50,0 =, 67 =27  e,02 =au0 «39,28 47,40 W40 002 i
59,0 - 3, -, 206 w1} 02 @dU RY ®dp 78 008 003 ¢
60,0 0,0h w,24 0,00 2052200 ,00 =42,92 ., 24 005 :
65,0 v =18 e, WUb =wUU, 1] =U2,01 ., 51 W07 :
70|° .bﬂ '.03 -g05 .05 -58.11 '““.00 ..,1 .‘o %
75,0 07 1o s Ul w34 4B mlbe, 2! w Al old :
80,0 1, Pn W6 w1l e (] =30,42 =41,76 A0 17 §
: 85,n 1,24 R e, ?7 =s 05 =gR, 38 =1H,48 68 22 ;
: 90,0 93 i3 -, 37 “,10 27,58 =«37,176 e, 50 27 4
s 9S,0 R 210 el w10 2B, 03 =40,42 ., 28 o33 I
L 100,0 e 8 =65 e,U8 UL =28,23 =40,53 .08 40 Lo
- 105,0 =t %p =1,23 - d7 W09 w30,09 =34 Hy 007 Y i ;
7 110,0 =t 6, e1,49 sy 2t ech «»33 .63 w34 74 15 52 i ;
; L{TAN Y 87 5 o2 eUB w3{ 77 =d(, 80 1 ;
E NET REDUCTINN OF MISMATCH EwRURE B 83Nb, !
§
" diadia . e Y
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¢ PROGPAM FUR EVALUIAYTING FILTER MATCHM
FILTER COEFFICTENTS
L
E 1 N,00000 0,u0000 000691 000000
¢ e 0,00000 C.00000 s 00944 0.00900
' 3 0,00000 0,00000 »,00454 000000
¢ 4 1400000 0,00000 1.01382 00000
3 6 0400000 0,00000 000039 000000 ]
L 7 0400090 0,00000 -,00372 200000 ]
L ] 0400000 0,00000 +00119 000000 i
f<
b CORRECTINN FILTEN Fnr KELEJVERS 1 AND 17 WITH 8 TAPS ;
R 1 FOR A TAp §PACING OF «0040 SECS, i
£ o FREQ PHASE AMPLTTUDE TNTAL FILTER FILTER E
} E £RpOR ERRUR M8 ERROR PHASE AMPL,
3 (HZ) (DFrOREES) (v8) (LB POWER) (DEGREERS) (D)
4 BEFORE AFTER BrFNRE AFTER REFORE AFTER
3 15,0 =1 14 =, 25 =, 00 sUU =38,74 244,57 291 009
: 20.(1 '1.0‘5 003 "905 U} .30.10 ‘55.‘7 1.06 .07
‘ 25,0 =, 94 19 «g05 =, 01 «35,17 =49,45 1415 004
30,0 = Bp 20 wo04 = 02 436,72 47,08 1,12 002
% 35.0 ..61 olq »o03 -.03 -37.‘7 .ub.°7 .99 .oo
3 49,0 = _Ta W8 w02 =03 e37,98 =08,04 W78 °,01
“S.O '.SF «, 7 '.01 =, 07 ‘39.“3 .50.57 151 =01
50,0 - U =, 21 eyl o] wdi %5 =49 .19 v21 *,00
55,0 .- 2 -, B a0 W01 =d9,00 =db,37 w07 001
60,0 0,00 -, 30 NeNQ 0 03w200,00 =43, 70 *,30 003
05.0 .2}, w20 w0l Y -06.37 44,08 e, llb v 06 -‘,‘
’0.0 .SP -.Q? -.04 .05 .“0.0“ -06.03 ..s“ .08 R
15,0 JTe W 27 -, 08 W03 =36,24 «45,18 w,52 o1t :
80,0 .83 vl weld 0D =33 ,38 wd2, 84 o 42 W 14 :
8%, ¢ .13 o7 ee?l -, 04 w31,4] =oldy,32 w,26 o 16 3
90,0 YR o830  @e27 =,(R w30,A3 ®4(,20 w, 08 019 3
qs.ﬂ -.?‘ ..10 -.29 -QOB '3‘.“5 -“2.71 0‘0 '2‘
100,0 = Ry ", 59 e 2t o, 0P »31,0] =481 69 124 o 23
105,0 ei_ 27 »,95 o 18 W07 »33,97 =«38,1% 32 25
110,0 w1, 8y =1,00 «,N9 W1R 937,77 36,92 W33 27
TuTal Ta JU0 o138 Wb w34 U6 ®42,30 3
NET RENUCTTIAN NF MISMATLH ERRURE T.AunE, ]
1
4
i
skt o s e e at e i art o L il
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PROGKAM FUR b vALLIATING FILTER MATCH

FILYER COEFFYCTENTS

e W Y I R T, TR

CORRECTIINN FLILVER pnAR WECFITurF3

0,00000
0400000
0,00000
1,00000
0,06000
D,00000
0000600
04000490

FUK A TAp qPACING U

FRE", P A
FRu

(n2) (DeGr
BFFDRE

15,0 et 1y

0,0 . 9%

es." .'ﬁ‘

30,n L

35,0 - 6y

40,0 - Ug

45,0 = 3g

50,0 ® 3

55,0 - 13

60,0 0,0n

65,0 A3

70,0 .22

15,0 .25

80.0 .ab

85,0 o

9000 .a‘7

9500 '.61

100,0 ® Ta
105,0 =1 _0p
“0.0 ..9‘
TOTay Wby

NET REDUCTIAN OF MISMATLH ERRURS

St
]
EES)
AFTER
=, 2h
0.00
o 18
o 18
o3
08
.02
=, 22
19
", 18
»,10
W02
13
128
128
W15
.17
", 28
", 51
-, 48
23

N000N0
0.,0000¢0
0,00000
0,00000
000000
0,00000
0,00000
0,00000

00717

000208
-.00250
1,00664
°, 00893
‘.00200
v, 00269
v, 00039

AND 18 wltH
BWT SEGS,

AMPL] TirDe TOTAL 4
" RIR M§ ERKUR
1N8) (DB PNHWER) (D

BFFNKE AFTER BEFNRE AFTER
) 02 ®364,07 445,73
« 05 WU ®=384,R6 =59 .57
0 09 00 -55033 '50055
v 04 wei}2 @3R 1] w49 67
04 =, 0P =48,84 w50,7A
W03 =,02 «40,53 «52,17
W02  *,02 o4l 40 =S54 ,48
e w00 =4l ,39 «yB 8Y
04 U0 =32,75 ed9, 48

0400 W 0Pm200,00 »47,77
ve0 8 02 =48 ,55 =49, .67
..05 .02 ‘“‘.,e -51.90

.08 ¢ 02 40,01 =50,19

well »,UN wlb, 14 wip,21

welo “,U? ®34,72 w44 ,87

w19 =, 04 «34,05 *4Y,4])
welt *eU3 =34,67 =47,79

s 15 =01 35,40 ®48,02

9 W04 =37,33 wu3 db

., 02 U9 w4 51 edg 0A

W09 e 03 ©87,00 =db6,95
9,95h8,

& TAPS

ILTER
PHASE
LGREES)

o83
096
99
0 92
o 7
eS7
0 34
ole
..Ob
well
‘.23
*20
'.11
02
17
v 32
W43
v 50
51
W U8

=,00000
00000
-.00000
000000
200000
*,00000
200000
», 00000

FILTER
AMPL ,
(08)

». 04
*,04
*,08
=, 08
.06
*. 08
»,04
w,02
=, 00
ol
' 08
L)
10
ol
013
14
W14
o 14
13
12

b

WP

i e i

A lredd

PUTRURNE 3 ¥ SN TR

T
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FILTER COEFFYCIENTS

0,00000
0,00000
0,00000
1,00000
0,00000
0,00000
0,00000
0,00000

0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000

CORRECTINN FILTER FNR RECEIVERS

FOR A TAp gPACING ''F w0040 8B
FREQ eHASE AMPL ITUDE
FRpDR ERRON
(HE) (DEGREES) (o8)
BEFORE AFTER BpFORE AFTER 8
15,0 . 6y W01 e, 02 o 05
20.0 ® b ol we0¢ sul
25,0 °, b3y o195 w, 02 w01
30,0 - _%q 17 w01 -, 0%
35,0 ~,60 207 w08  e,04
40,0 ., Sy e, 00 v 00 =il
4s,0 o Ug *,12 W+ 0V =,02
50,0 L ] 2% 01 L]
55,0 e 1y +=,23 W01 W02
60,0 0.00 v, 2! Ne 00 s 0lm
65.0 .19 *,10 w02 09
70.0 ‘!6 .05 -.05 08
19,0 .50 v 25 -, 09 W03
80,0 St W40 weld w, (1
85,0 i 33 v 36 ey 2V -, (08
90,0 =, 04 19 w22 w,UR
95.0 '.51 ..17 e, @0 006
100,060 =1 09 e, 00 wyld =,01
105,0 w1 24 “, 70 =404 W08
110,0 -l,lp 6% o 04 18
TUTll «31 2 09 ' US

Y]
NET nEDutrInN OF MISMATCH ERRURS

PROGRAM FOUR BEVALUATING FILTER MATCM

000802
00081%
-.00007
1,00799
», 00819
-'000“6
.'00008
200142

) AND 19 WITH 8 TAPS

cs,

TNTAL F
M§ ERKOR
(DB PNWER) (D

FFORE

wi9.52
‘39000
-39007
'QG.UQ
-39,97
‘“0.57
'“?.17
'““.35
=51,0%
200,00
'47."6
.“1.70
«37,A0
w34,4%
w32,63
'32.61
=34,06
eld 4
LELYL D
«39,71
.36067

AFTER

'“5.52
=51,41
*50,87
'03.0“
eld6,73
'QT.“S
49,02
-47.63
.47,34
.dd,37
.dd,47
-as, 73
oldo, 04
~42,88
~40,89
.00.85
'“‘.bﬁ
«39,78
39,45
=43,24

6,3708,

ILTER
PHASE
EGREEY)

62
o T4
' 78
W70
v6?
52
33
ot
.006
w21
w29
=31
2%
. -.‘3
203
el
30
47
S
']}

e & A" o e kil

000000
., 00000
000000
®,00000
000000
-.00000
100000
'.00000

FILTER
AMPL,
(D8)

W00
204
» 01
'.0!
», 03
»,04
e, 03
..01
001
004
207
010
Y
013
o4
2L
W14
013
e
o1

. PRSPPI T -2 5} WPy, 4



]
E
-
g
:
3
b
A
i
3

4
:

1 0.00000 UQUOOOO .02550 '.00000
| 4 0,00000 0,00000 200701 00000
i 3} 0.00000 0,00000 .QORQQ’ .00000
; 4 1,0000C 0,00000 1.03077 '.00000
;, 5 0,00000 0,00000 .,05229 ©,00000
{ -] he,0Q8000 0,00000 '.00330 '.00000
. 7 0,00000 0,00000 " 01178 ,00000
3 a 0,00000 0,00000 w,00019 »,00000
¥,
CORRECTINN FILTEW Pk RECEIVERS 1 AND 20 wW]TH 8 TaPS
3 FOR A YAp QPACING UF 0040 SECS,
! ‘ FrREQ PH,SE AMPLITUDE TNYAL FILTER  FILTER
eRpOR LRROR M8 ERROR PHASE AMPL 4
(nl) (OpGREES) (08) (D8 POWER) (DEGREES) (08)
1 BEFNRE AFTER deFNE AFYER QFFORE AFTER
E' 15,0 od 04 =1,08 W40 W 0B w@l 0/ w3u 4l 2.98 o 42
f 20.0 ‘3.57 . 11 e 45 w2 -21.51 .50.06 %46 '.“’
‘ FA N «3 1y L) W43 w00 =22,8% =42, l6 3:56 LTY ) )
' 30,0 «2,6; o 70 39 *,u} o@d, 55 =34,73 3,31 o, 42
35,0 2,20 56 W35 #,05 e25,35 =39,40 2,76 ., 40
“0.0 .‘.60 « 31 N ®,08 '26.65 -“1.93 2,00 .le
45.0 .1.2‘ .'07 .?3 ..Oa OQQ.Z? ‘“5.81 ‘.‘b '.28
50,0 o Ta .. 4e o 17 “,01 «33,20 =43,25 %6 ",if
9,0 e 3a .07 W09 W02 =49,04 w39,02 29 w06
bo.ﬂ 0.00 ‘.bq 0.00 .000200.00 -36.95 -069 .0“ by
65.0 .19 o 4i egld 2 VA '}6.30 ‘38.61 '.62 19 k
70,0 Ay 07 ee 2% 207 30,87 i}, A% v, b8 32 '
75,0 .67 .36 ..39 .05 .27.00 '02.03 ..3‘ .““
60.0 .07 W89 we%Y ®,U] =2%,94 '3&.08 22 54 b
8S,0 .21 1,00  wg70 =,0R w22,0b =33,487 A 063 :
90.0 '.SQ .78 '.82 -, 1% '21.50 .3“.05 ‘.37 .b‘
95.0 'l.aﬂ =, 006 -.35 LIPY; -21.94 '39.15 1+A1 .73 1
100,060 o3 1o e} ,08 =y 19 v, 00 22,02 «36,865 2,07 o718
105.0 -U.iq 'd.07 wybh o) ~£3.50 -31.83 2,08 o716
110,60 ed b6y =¢,8) v S0 027 ®eby1] =30,43 1484 o6
TOTAL 2.3 99 T W09 w23 AU «35,98
NET REDUCTINN OF MISMATCH BRRURE 12,1404, :

FILeER CORFFYCTENTS

133
PROGRAM FUR EVALUATING PILTER MATCHM

e m s i AR R 2o



W AT T e

154

!
PROGRAM FUR PVALIATING FILTRR MATCH

FILYER COEFFTICTIENTS

O.OUGUn
0,00000
0,00000
1,00000
0,00000
Ne00000
0,00000
0,00000

X N BE il -

CURRECTINN FILTER PR KRFCEIVENRS

FOR A TAp gPACLNG
FREW pHASE
ERRIIK
(K2) (DeGREES)

UEFORE AFTER
15,0 217, 45°107,04
20,0 a6, 7y 92,42
eS,n 3R 4y blaul
lo.ﬁ .20'6’ 3.10
45,0 «a9 1,
40,0 =87 %9
W5,0=237 65
S0, 0 2ad Uy
55,0 =05,37 =],%2
8y, n 0,.0p 79,46
65,0205 3,4=180, 47
70,0 215,22y =51,83
75,0 =40 Yo SB8,70
60.0 '03.35 ‘7.80
BS,0 194,05 =53, 36
90,0184 85 =bd,ud
95,0 =27 ,14°25%5,77
100,60 woB 34 T8,497
110,0°196 0n «20,84
TOTAL 196,54 113,25

sld,10
85,00
168,76
'63.41

MET REMUCTIAN OF

0,00000 ®,09%1%
Veb0000D =, 006128
0,00000 123299
0,00000 v01302
0,00000 », 05957
Neu0000 “, 02749
6,00000 “,0090A
G.00000 -,03857
1 AND 2] wlIM
e 2ubd SECS,
AMPLITUNE TNYTAL F
ERRI M M§ ERRMINK
toH) (NK #NwER) (D
HEFNKE AFTER HWEFOKE AP TER
we3% =w22,%% St “,05
-,ﬂb -‘7.&2 .Sb .25
«e87 =14, R ©3,95 = 764
ae8 ©1],75 =9,A0 w3, 43
I.SD .‘0.”0 .se .a.au
I.E! .10‘0‘ 2.51 '1.20
aeh? wilglh 4,48 etaS
o33 eb 92 400 =1,066
V3 wbH.I 11 wmd 4y
0,00 -b.b?-?ﬂﬂ.GO ..22
..be ’ngb 3.09 i.7“
0N w],89 S,17 «¢,2%
o, Qu -6.20 ‘3.73 -‘.Bu
..SQ ‘9.§Q .a“ .2030
a, 63 =1uH3 5.75 -l.él
20 all,.e} S.40 -‘.“2
092 w12, 7,89 el 08
1¢R% w1dynh e ,03 =2,31
TeUH w91 2,50 =3,22
.28 =1u,1i1 1,14 =B, 70
. X At 2,91 ., 41
AISMATCH ErRUKSE }.3¢ntH,

8 TAPS

ILTER
PHASE
EGRFLS)

=324,%0
25,606
e%.0¢
23,72
27.01
32.A7
401,14
-307..2
64 ,0%
75,%6
8%,04
0207.06
99,49
105,85
'?“7.9‘
t2n,41
=22A,01
147,41
523,34
178,:10

00000
-.00000
200000
e 00000
200000
®,00000
200000
'.00000

FILTER
AMPL,
o)

‘22‘17
.16,96
“$¢7‘
“‘.bb
.‘0.“3
9,78
“9,47
=9,2%
'8.““
*d,52
'0.1“
wl,97
°8,16
.“.7q
v9,90
" "“3
“13,19
si{d, 69
-1S|3°
-15.34

TR

i it el

e e v st ey



FrLtER CHEFFICYIENTS

155
PROGRAM FUR FVALUATING BILTER MATCH

\ 1 0,00000 W lOoL0o 00706 ®,00000
: 2 0,00000 W 00000 V00904 100000
\ 3 0,00000 TLLLL 01258 ®,00000
g 4 1,00000 0,00000 1,01802 000000
g s 0,00000 0,00000 v, 01820 *,00000 1
o 0,00000 D4,V0009 200342 200000 :
; 7 n,00000 0, 00000 », 00811 *,00000 !
§ 8 0,00700 0,00000 00287 100000 |
1
; CORRECTIAN FILIEw FRR RECELIVERS 1 AND 2@ wlTH 8 TAPS
: FUR A TAp PACING UF W00WO0 SECS,
; FRE\ PHASE AMPL I TUNE Intag FILTFR  FILTER ~
% pRROR ERROW M§ ERROR PHASE AMPL .
: (H2)  (DFGRFES) (NH) (ok PAwER) (DEGREES)  (DB) E ’
g BEFNRE AFTER nprnRKE AFTERK  BERORE APTER ! g
E 15,0 = 84 =03 0N 05 =8b,12 =UU,08 W83 000 : 3
% 20,0 e 95 W06 W04 W2 e3%,10 =%52,08 1401 =03 '
: 2530 -, 95 1 o 04 woil w35,%3 *51,0% 1410 =05
$0,0 e 9 o8 W03 w Ul 36,50 =de,0% 1,10 *.07 {
38,0 .. hq o 1 03 ®, 00 «a3b,389 o4y, 43 1400 *.07 |
40,0 e, 7q W06 W03 e L4 37,32 =Udb, 34 oAl 07
45,0 = 60 =,0d W02  =,0% =39,45 =d9,0S 56 .08 :
50.0 I.Sl" -,36 .Od ..UO 'HO.HQ '“b.u‘ |?b -'02 !
55,0 e, 24 =,29 01 U@ 47,2V =d5, 85 03 0! \
60,0 0,05 =,28 0,00 WCSm200,00 i 06 °,28 W08 :
65,0 W26 ®el9 ey 03 W0Y edd u9 =43,00 -y ldd 09
70,0 JAp =, 038 08 W05 @3B, 78 45,20 LT3 o3
15,0 N N9 e, 13 W0V =88 ,04 =do,44 -odb W17 . 3
80,0 Ao ViR w42  *a0l =30,92 =4},30 vy 3! 3 )
65.0 YT .55 .Q‘U - iY -dﬂ.ﬂS -38.67 w, 09 .25 d
90.0 .aq .“? ..59 *, 09 o2V, RS '3“.38 .'7 .20 k
95,0 =.5 =, 41 esl3  ®=,09 28,04 «4}),062 3! 34
100,00 =110 w,60 ' TLE! e Ul w2A N5 el4], 30 1. 38
105,0 =1,8p0 =1,20 =43b JUB =29,6) ®3b,24 W67 W43
110,0 w2,06 wl,ub 4?5 1¢? =32,63 =34,5) b3 Wd7
TOTA .92 80 W20 W07 =32,0n2 =U(,8)
NET REDUCTIAN F »ISmatCh FwRULRSE B,79D0b, .
{
%
3
1
J
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PROGRAM FUR PyALIATING PILTER MATCH

FILTER CLiEFFICTENTS

! 01,0000 0400000 0ules
] 0,00000 Vel0CUO W 01%42
3 N,00000 0400000 w, 00210
4 t,00000 ND,00000 1,017¢8
5 0400000 De00000 «, 00130
6 0,00000 0.U0000 200094
7 0,00000 N,00000 -, 00127
[} 0,000¢u0 naungno 00196
CURRECTIAN FLLTER Frn wBCFIVERS 1 AND 23 WITH & TAPS
FOOR A TAp qPACING U JUNUD JECY,
FREU pHASE amMpl | TNt TNIAL FILTFR
ERRQUR ERRUOR MS BRROK PHASE
(H2) (LEGRELS) (Ls) (P PrinERr) (DEGREES)
BEE(OE AFTEW NpkMAKE AP TLR  RAFFORF AbTER
15,0 - 47 otV el U4 ®83,83 wmuh, 40 Y
20,0 - by L el ) ®3P,92 =R2 A W74
25,0 . T W10 aplh  meul ead,3H =53,43 AU
30.(\ ..7ﬂ .Uq -.15 .QUS '5“.7\) '50.39 .57
3%,0 - Ap W04 TR =, U} =3&,ng wd§ 29 W83
40,0 e Tu =02 ey Nk *, 0% w48 ,88 =u7,95 72
4s,n -,03 ou® -y 0h w,i¢ =37,R0 =5y ,22 'S4
50,0 = dn “oll meUd w01 =4t,32 =81,02 o3l
58,0 - P75 ., 20 -, 02 Ul eUh 91 wUR 8K W05
60,0 0,00 L IYA 0800 U200, 00 ®dYs 00 o221
69,0 X * 18 e, 04 W08 «u8,18 *du, 85 .4l
70.“ .bﬂ .Oe -.02 Q(:S '39.50 .“6.05 ‘.62
'S.ﬂ .QU th -.05 .”‘5 .55.35 '“5.75 ..73
Bo N 1.0 « by w U =, 00 =32, Ad wldu, 84 e, 17
ah,e 1,10 W37 w17 w05 =81,27 =41,5%7 -, 73
vn,n Ay VPP =, P3 e, 0K =w31,20 =d40,17 .y bl
95,0 L87 =il 2% . UR 82,50 wug,M ey 51
100,0 .17 ®, 2 w,P¢ w,ud =38%,98 =i, 42 -y 37
105,0 - % o, /R T W07 «37,43 =39,34 .-
110,60 *. S5« 09 w N/ ol ®d$, 79 w37, 85 gyl
TOTa) 07 o$ W1 b @3d,3h wd3, 28
NET REDUCTTIAN OF MISHATLR ERRURS R,oABH,
FIFERER - SRS RIS s AR coalinis oo "

'.00000
000000
©,00000
00000
.|°0000
«00000
*, 00000
00000

FILTER
AMPL,
(Db)

22
18
old
ol
2 V7
o 08
203
203
W03
UVl
008
2 0h
o 08
10
W12
18
o7
20
23
o6

ek 250
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G S wlle i

»

E ST N E N —

l FUR
! FREQ

(he)

15,0
20,0
25,0
30,n
35,0
40,0
49,0
50,0
55,0
60,0
6%,0
70,0
75,0
80,0
85,0
90,0
95,0
: 100,90
E 109,
110,0
TuTal

%;

137

FrLtER CULFFYCTIENTS

0,00000
ngon000
000000
1400000
Na00000
000000
N 00000
000000

A tap gRACILIMy, (IF

PHa
ERR
(NgGe
aFFOpf
'.BQ
-l 13
.l ,?n
LA X
ol 8y
1,19
-l.ﬂn
..RA
LI TS
0_0p
4
<90
1,27
1,869
1,5y
90
..’\
-‘.aq
2.4
we Hy
1,4

St
(1%
FES)
AFTER
o
W13
W8
.21’\
14U
N,
-.07
", 4k
= 41
-, }R
=30
=, 08
W 2h
o0
BB
s 0
-.15
., 96
'1.85
-d, 34
W18

CURRECTION FILIER Fnw RECEIVERN

NET REDUCTIAN OF MTSMATLH ERRURSZ

PNOGRAM FUR EVALVATING FILTER MATCH

TR O TR

ba00ULNDY U710
Dau0000 J0221R
0,00096G w,0108%
V,u0000 1,03497
000000 ., 020%4
000000 w, 006171
QeU0UNG ROTLT
| AND 24 #lTH © TaPS
0040 SERS,
AMPL 1 TuDL TOTAL PILTER
ERREOIKM S ERKR(MIN PHASE
) (P POWERY (DEGREES)
DEP IRE AP TER uFFORF AFTLER
-.‘e .UH ‘}u.10 'QUQS“ ‘QOU
woll W03 =32,48 wdl b9 1.206
..1(! '.()? '5?.?5 .udygl “u“
-y 18 o, ik w3P A8 =U}3, 5} 1.51
we0? "“7 ‘3?.?0 .utglq 1.05
wyfly L) .3‘Q30 'Ué.bq 1.25
-.(‘S ..’.)“ .55."9 "04‘3.”3 .93
Pt m N w37 ,04 *dy, /0 +S1
LXRUY .US -‘la.llb '06.60 .Ob
N, 00 79200 ,00 =39,72 =, 30
4 R U] ,79 =39,04 ., 74
0.06 .UP '55.‘5 ’u1'2\ "qb
wolY WUk @3] B8 =i YA 1,01
..e’ -,ul ‘67.50 ‘sﬂgl‘ -.QI
e i} w K =%, 34 =34, 87 o.b7
.050 -.15 '2‘4.“5 ‘3“.52 -.3“
webl v, ld wdld,?73 »37,32 e, 00
-obl *,US w2U,74 =37,15 28
5 W13 w2h, 31 =32,39 WU
wothl Y =29,3) -30.3“ .52
o 30 W11 =2R A7 *3b,94
4,00Dd,
s TR .

»,00000
¢ 00000
'.00000
200000
-.00000
200000
©,00000
00000

PILTER
AMPL ,
(DH)

20
old
V0
'.01
..01
.00
.03
07
e
olb
o 21
.37
33
o 41
50
059
.bﬁ
.77

. o

!

et b s Rt i
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g PROGFAM FUR FVALUATING FILTER MATCH 1
] FILTER COEFFICTENTS {]
& 1 0,00000 Ve00000 200207 ©«,00000 39
3 2 0,00000 04000600 01147 000000 IR
; 3 0,00000 0400000 *. 00330 ©400000 i3
bk 4 1,00000 0,00000 1,01440 400000 i
: 5 0.,0006G0 0,00000 ", 00119 =,00000 A
3 6 0,00000 0,00000 »OVO4S 200000 14
7 N, 00000 0400000 -, 00081 =,00000 :
] ) 0,00000 0,v0000 200196 000000 [
{ CORRECTIMN FILTER Fnk RECEIVERS { AND 25 wITH 8 1APS ;
: FOR A TAp gPACING OF 20040 SECS, 4
: FREQ pHASE AMPL I TUNE TNTAL FILTER  FILTER 3
: ERROR ERRMN& MS§ ERROR PHASE AMPL, 4
f _ (M2) (DFGREES) (u8) (D PNWER)  (DEGRFES) (DB) 4
' % BEFORE AFTER urFNAE AFTER BEFORF AFTER 3
] | 15,0 =,2» 20 meld 0d 36,76 =44,77 42 17 E
: 5 20,0 = 4, ol =t} ¢Ul =85,75 «51,75 53 W14 F
4 ! 25,0 *.5%% W 0H -ple = 01 35,66 =85b,41 061 ol
1 ; 30,0 =.Sa W07  wall .02 w3b6,56 =5]1,06 +65 W08 1
3 : 35,0 = by W01 «e9  @,03 «36,87 =48,78 v bl L 06 . 4
! : 40,0 = 6y *,03 w07  =,03 w37,44 =u48,40 «57 Y P
' 45,0 = %3 =,u9  e,05 =02 =39,27 =50,72 Y 03
: 50,0 =, 42  mo1h e 03 e,01 eu2,4b =51 77 .26 W03 =
1 55.0 '.2') .1’ e 01 o 01 -08.08 L' -] o 05 '03 i A
2 60,0 0,0n =,18 0,90 003=200,00 46,00 ", 18 03 P
3 G\S.n .29 .gln 0.00 .0“ -06.01 '05.52 ..39 .Oa , ?i
70,0 .Sa 200 w0t W00 wld0,22 =lh, 71 » 256 W05 g

75-“ .92 2 -, 0d 03 =36,17 =46,40 L X1.1 007 ; i

80,0 1,04 ¢37  «.09  =,00 =33,51 =44,96 wold L |

: 85,0 1,05 « 32 @y ll ., 04 =32,08 <42 47 »eT3 0310 )i

! 90'0 .8% .10 ..20 .Qoa '52.01 '01.55 -.b.’ .12 ’

95,0 LU w1l wmg22 =07 33,46 =43,19 -s56 15 .

‘00.0 ..06 - .50 o2 -.02 .35.‘9 '“5.1ﬂ wg U .18 “1

105,0 - 35 =, 70 -eld W07 @39 .13 wd0, 16 Y .20 L

110, - 37 Y. -elb W18 =dh ,RY =38 .62 ., 21 23 P g

TOTAL .Sa . PH o 11 U5 =35,82 *43,92 L

NET REDUCTINN OF MYSMATCH ERRUKEZ R, 10NB, -

L3

P

. f
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PROGRAM FUR FVALIIATING FTLTER MATCH

FILTER COEFFICTENTS

1 0,000060 0,00000 200593
2 0,00000 (G,00000 « 00856
3 0,00000 0,00000 0012
4 1,00000 0,00000 1,01343
S 0,00000 0,00000 -, 00137
6 0,000060 0,00000 00113
7 0,00000 0,00000 »,00150
8 0,00000 0400000 « 00156

CORRECTION FILTFR Frir KECEIVERS 1 AND 26 WITH 8 TAPS

FOR a TAp gPACING UF 0040 SECS,
FREQ PHASE AMPLITUDE TNTAL FILTER
ERRMNR ERROK M7 ERROR PHASE
tH2) (DEGREES) (DB) (DB PNWER) (DEGREES)
BEFORE AFTER BEFNRE AFTER BEFNRE APTER
15,0 - 65 -, 02 15 L00 «33,89 =wu7,21 '63
20¢n '.bb .10 C."J '((‘2 .50.02 -51.09 '76
es,n L1 AR eald U =34,98 »50,15 »83
30|O ..70 13 TR R ., 03 '35.76 '08.27 «B3
35.0 ..70 o )& -, 09 =, 0d -36.36 .47192 .77
40,0 = 67 w00 @o07 =,03% wi?,34 =UB,07 063
45,0 -.5’ -.U7 -.05 -.03 ‘59.57 ""“7.05 .IJQ
50,0 o U7 *,25 -0 =00 =41,93 =48,00 023
55,0 =25 =,24  w,072 W01 %UT7,20 «d7,67 200
60,0 0,00 =419 0,00 00=200,00 *44,98 19
65,0 .2U =,10 o, 01 2095 «47,23 =4S5,07 LR
70,0 Ldg W00  w,03 W0U =42,31 =d6,42 = 3
75,0 -] 020 CL) 03 =»34R,58 ~da,d] LIYL
80,0 7 039  mell 01 w34 R0 =dd,19 .38
85,0 Y. LU0 ) -, G4 w33,41 wyl,20 w,27
90,0 .37 20 e,20 e 0B ®33,00 =40,50 ., 13
95.0 ".21 -QEl .|20 ..07 -3“.37 'a2.8l 002
100.(’ ‘.6? ‘Q“B .le -.()a .SSQU" .“3.30 o4
105,0 =1,04 e 40 « 08 WU7 @37,60 =39,24 021
110,060 =1,0p 78 02 1B =40,92 =37 ,68 W23
TOTAL LY 033 o 11 Wb =385 A9 =d5,14d
NET RENUCTTAN DF MISMATLH ERRUR= 7.7508,

200000
00000
00000
«, 00000
200000
00000
00000
,00000

FILTER
AMPYL o
(08)

9
W16
12
008
208
003
02
W02
03
004
08
007
08
10
ol
Y
013
o 14
o 15
e lb

. B
- .. . e s o T e e g e e N e e i o ket i R
A e o s sk T i oo e tla i Big i oy 2 4 :

L DA b

B s
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PRIYGRAM FUR EVALIATING FILTER MATCH

X NT S LW -

FILTER COEFRYCIENTS

0,00000
0,00000
0,00000
1,000090
0,000¢0
0,00000
Ce00U0Y
0,00000

CORRECTINM FILTFR FiYR KFCEIVERS
FUR A TAp gPACING JF

FREQ
(nZ)

19,0
2o, n
es,n
30,0
39,0
40,0
45,0
50,0
55,0
60,0
65,n
70,0
19,0
80,0
85,0
90,0
95,0
100,0n
105,0
110,0
TOT A

NET peDUCTINN NF

PHA
ERRp
(DEGR
BFEFORF
.bP
Ty
T8
T4
Ty
by
Sy
4n
Pn
0

-t 'I‘
.68

SE
OR
EES)
AFTe R
W03
W 06
U9
12
09
03
-Q()b
=,.16
'.22
“,25
=,16
-, 00
023
o 37
41
+ 29
-,0d
'053
- A9
-’
87

0,uN00( L00430
0,00000 « 01063
0,00000 1,01504
0400000 «, 00973
0,00000 0014}
N.00000 -, 00316
0400000 00213
1 AND 27 WITH 8 TAPS
«Q0u0 SECS,
AMPLITUDE TnTaL FILTER
ERKIK M§ ERROUR PHASE
(LR) (Dd FHwER) (DLGREES)
HEFAKE AFTER BFFORE AFTER
'.(’2 P '59.17 "ab.5'5 .65
w03 01 =37,85 =54,16 79
LERtR) “,01 =a37 .16 «854,09 A7
«e02 .02 =3R,17 ~49,.75 89
asD2 2,03 mSB, 1B =47,96 .82
XL Uy «48,735 =~48,50 b8
“ ] =, UP =40,49 =51, ub Ju8
".00 -.01 .“3091 -51.57 .?“
O W01 40,50 wds, 11 -, 02
0.00 .()5'200.00 "“6.03 ..?5
-y} VU U5 .63 =4y, 74 e, 44
-.0-’4 .0’“ "Qﬂ.i.s .ubgsa -.57
e 0B 03 ‘SS.AO '166.28 o b0
"'l‘u .QUO .S?Qal "’43.70 .|Sb
T ra ", =30,89 =U1,16 - 4%
-ollt 8 «30,24 =40,51 w30
-.51 -.0’ -30.33 '“3.1‘ ..1.5
-e 30 soli? =31,25 -02.45 02
..?‘4 a()? .5503l “56.03 .‘2
ol 19 37,27 '30.97 .17
o4 U6 =34,58 =42,95
MISMATLH ExWURS 88,3708,
S Sl o

», 00000
200000
v, 00000
« 00000
«,00000
WU0000
=,00000
200000

PILTER
AMPL ,
(Do)

207
.0“
W02
»,00
..0‘
w02
o, 02
w00
01
03
e 06
L, 08
e
ol d
17
020
o CH
o 28
o531
o34

5 LRI e i, 4 T R
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PROGRAM FUR FVALUATING FILTER MATCH

BNFSE N -

FILTYER COEFFYCTIENTS

0,
0

06,00060
U000
200000

0
0
0,

00000

000000
0,00000

00000

o000

0,00000 LO0al8Y
0,00000 «00798
0,00000 »,01059
0,00000 1,01674
0,00000 “,01277
0,00000 00412
0,00000 -, 00342
V0000 0002177

CORRECTINN FILIER Fur RECEIVERS | AND 28 WITH 8 TAPS

FORk 4 TAp gPACING U WO0W0 SECS,
FRED PHASE AMPLITUDE TOTAL FILTER
ERQOR ERROR M§ ERRMNR PHASE
(HZ) (DEGREES) (LR) (DB PNWER) (DEGRFES)
BFEFORE AFTER npknWE AFTeR  BEFUORE AFTER
15,0 = 47 =01 v 01 eUS =41 .82 *lu,76 TS
20,0 .3 W23 W02 W03 =43, 76 =4%,33 oS
2%, n - U7 o 17 -,y 01 U2 =4l,77 =48,71 "ol
30,0 - _6n ) ~e 02 *,0% =40,26 =4S5,73 065
35,0 - S9g W02 w,01 *,05 «40,11 =4%5,09 060
40,0 =, 45 04 W00 =03 =42,02 =48,39 W49
4s,0 - 4 -, )8 .00 = 0% 43,14 =49,60 32
50,0 =37 =,¢5 V0 =, 00 mud,42 =47 ,84 W12
SS.G - 1R »,e? -y 00 s 02 =50,64 wlb,2b N9
60,0 0 05 e,27 0,00 «052200,00 42,59 -y
65,0 26 =al5  «,03 U5 =4l ,86 44,00 . 40
70,0 Y 03 .00 205 30,74 «w4y,93 », Ub
75,0 .70 00 w10 W00 =36,03 »4d, b6 -, U3
80,0 Je W40 e 1B e (1 =32,12 ®U2,13 ., 2
85,0 .61 W4 H ~olb =, U5 =29,99 =39 5§ .15
90,0 .25 29 w335 =,09 =29,07 39,14 . 05
95,0 = 45 =, 21 w37 =,09 =29,3) =41,27 24
100,0 - 8y -, 45 wedd w,02 29,90 =43,96 .39
105,0 =1 .Sy 1,04 e,27 W09 «31 .44 37,12 Y
‘10 1] -l 8(\ -1 ‘U -.1‘9 .d‘ -sd.aﬁ -‘ss.lb .“b
TUTA[ 74 TR 017 07 =33, R4 w4} ,29
NET REDUCTIAN OF MT&MATLH ERRURS 74500,

=, 00000
'.00000
*,00000

00000
“, 00000

200000
*, 00000
=, 00000

FILTER
AMPL,
(08)

s 04
001
Q.O]
-.03
-, 04
'.0“
‘.02
00
s
008
08
o1
o 14
17
20
24
28
32
2 36
W40

i B

A el Ve e Lo 2T

bl



T NN e -

FrREY PHa
ERR

(n2) (DEGR
BEFNRF

15,0 «.%9

20,0 -84

as.o ‘.q‘

30,0 e 0p

35,0 =1, 0y

“0.0 -.Qh

“Sln ..8>

50,0 LR A

5%,0 - 33

6l,0 0,00

bsln -a‘

70,0 ;Ql

75,0 1.24

80,0 1,67

85,0 1,68

90,0 1.4

95,0 Jd7

100,003
109,0 -, by
110,0 .9
TUTA) .95

0,00000
0,0U000
0,00000
1,00000
N,00000
0,00000
0,00000
0,00000

8¢
QR
EES)
AFTER
W12
1N
s 11
W12
W07
002
- U8
“,27
-,22
“26
-.j%
W01
v 15
0 45
«93
o 36
=11
65
=lelf
=1.27
-

FILYFR COEFPTCIENTS

162

0,00000
D,00009
0,000090
0,00000
0.,00000
0400000
0,00000
V0000

CORRECTLIUN FILTF® Frnrk =ECEJVERS
FOR A TAp gPACING U'F

PROGRAM FUUR EVALIATING FILTER MATCH

s0U252
02128
..00779
1,02658
=,00%08%
«0030A
«,002%1
s00320

{ AND 29 wWITH B TAKS
s 00KU SECS,

AMPLITYDE TATAL FILTER

LRROR M ERKOR PHASE
(08) (Db POWER) (DEGREES)

BePNRE AFTER RBFFNRF AFTER
‘.23 .05 -31.01 '00.10 T
-081 .Q? '50.90 .Sl.a‘ .qo
~e 19 .01 w51 ,32 =52,81 1004
wel? w03 w82 . ht =Ui,5%4 1e11
-Qla '.0“ .3?.0‘ ‘ubQS‘ 1.!0
wely -yl ’53.7? '4b.55 098
-y )} .00‘ '35.76 .49.63 .77
a0y LEX'A -37.09 -47.1“ .07
.0 J0P 44,95 w48, 10 o1l
ra.00 sUUm200,00 =d3,08 =e2b
ey 00U 2US =y42,38 =43,0% webl
..03 .05 '56.33 ‘““.57 =90
w07 o -35.37 -ab.“e .‘.09
eyl 00 =29,70 =4],96 w{el8
el m,0h «27,98 «319 .09 “i,16
' TRE *,10 «27,66 =38,45 1,05
eedd w10 weB, U7 40,41 e 87
e 39 w-,0d =29,2% =40 ,%7 wgb?
-.33 |Oq -31.80 ‘Sb.su -.08
..23 .E“ ‘56.28 .‘“.00 -;31
an 'OA -SIQPQ '“U.Q?
9,6800,

NET RENDUCTTIAN OF MISMATLM FRRURS

200000
'000000
000000
=,00000
00000
«,00000
200000
»,00000

FILTER
AMPL ,
(08)

28
23
18
1
' 09
W06
o 04
03
203
«04
' 05
008
W10
ld
018
23
29
de
Y




1 163
E- PROGRAM FOR EVALUATING FILTER MATCH
3
: FILTER COEFFYCIENTS
. | 0,00000 0400000 W 00707 -,00000 d
4 2 0400000 V00000 01448 -,00000 4
| 3 0,000¢0 0,00000 «,04049 00000 :
i 4 1,00000 000000 1,02079 200000 1
‘ 5 0,00000 VeV000Y -, 01324 «,00000 ;
b (3 0,00000 000000 100101 «00000 5
% 7 0,00000 0e0000D -, 00340 »,00000 % g
; 8 0400000 De00UL0OO 00221 200000 3 :
3 :
£ p
1 CORRECTINN FLILTER Fnk RECFIVERS | AND 3C wITM & TAPS i
L FOR A TAp gPACING UF 20040 SECS,
1 FREG PHASE AMPLITUDE TNTAL FILTER FILTER 3 '
: ERRNR ERRNR M8 BRROR PHASE AMPL , !
i (H2) {DEGREES) (Le) (DB PAWER) (DEGREES) (DB) i
¥ BEFURE AFTER BEFNRE AFTER dEFORF AFPTER ;
Eé 15.0 '1.0? -.02 .QOS '(Jq “5“.8& .aagbd ‘.00 Il‘
: Q0,0 =i 13 .08 «, 05 W02 =33,66 =51 ,46 121 W07 !
£ 25,0 =1 14 219 w04 w01 =33,87 w4935 1433 003
L 30.() '1,18 015 '00‘4 "00“ .3"‘.35 046.91 1.3“ .00 1
i 35,0 »1,.1) o e, 03 =, 04 w3U,ub =U5,87 1,23 w02 X
40,0 - 99 W03 w01 wold =»35,18 =db,15 1,02 .03 f
49,0 - Ta “.05 e 01 =, 03 37,32 =uf, b1 ' 73 03 ;
50.0 ',b§ =, 26 «01 w00 ‘1”.55 'U’.Q‘ .'_!Q »,01 ;
SS.O ..Sll =, 30 .00 02 -05.07 '0'3.60 04 .0‘ !
60,0 0,00 =, 28 0,00 2 058200,00 =42,67 ., P8 « 08 ; .
65,0 .3(; ‘.16 ..O.s V6 -“2.99 -“2.81 ..SS .08 ; '
3 10,0 .67 »,0e we 07 «0S «37,47 =d4,48 w69 12 ! i
; 75,0 .97 I SR »0U 33,63 45,21 .74 ? b
[ 80,0 1,18 W49 w21 =oU1 =29,90 =d4],30 =69 21 ,
1 85,0 1,1y 96 =,30 “oUS =2B,00 =38,60 5% 25 i
90.0 ‘75 .35 ..39 -.ln .27.“0 ‘SS.Oﬁ ..37 .29 '
95,0 - _0n =17 wellg = ,09 w28,23 =d],06 106 33
100,00 ®=,65 ®,04 wy,40 =,03 «28,83 =40,93 02 37 -
105,060 1 _ 3p 1,16 e d2 N9 «31,00 =36,33 W14 W g
110.0 -‘.51 “l,32 '021 l;-‘ '3“.“1 -3“.7‘3 |?0 .‘N ‘
TOTAL .91 W48 o 19 007 =31,70 «d0,71 |
NET REDUCTIAN OF MISMATCH EKRURE 9,010b, ;
§

(RN L




d
i
e
o
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PROGHAM FUR EVALIIATING FILTER MATCH

FILTER COEFFICTENTS

0400000
0,00000
0.00000
1,00000
N,00000
0,00000
0,00000
N,00000

WSO ST LN

CORRECTION FIL1ER FAR KFCEIVERS
FOR A Tap gPaClui UF

FREY pHASE
g RoMK
tH2) (DeGREES)

BFFORE AFTER
15,0 218 Sq=111,90
2,0 67 .14 RB,AT7
29,0 39_,0yq4 S9.34
30,0 =1R oy d,04
35,0 w66 Ty =d2,54
40,0 =87 24 56,89
45,0=238 By 160,99
50,0 244 U4y =bd,nH7
55,0 =685 dp =1 ,78
60,0 0,00 1%,37
65,02265,2p=180,21
70,0 215,%; =52.11

15,0 =40 Uy Sa,1R
80,0 =47 ,517 36,60
65,0 194 2y =55,613

90,0m184 1g =bn,0b6
95,0 =27 ,.51=257,0%
100,0 «pB 1 T&417

105,025 Ry 26h,88
110 ,0e194d By =ib,6n
TOTAL 156 ,%g 113,39
NET REDUCTINN NP mISMAYCH FkRURE

H,00000 ", 089383
000000 -,06177
Ve00000 022002
0,00000 001638
0,00000 -, 05308
0.00000 ..022“2
N,00000 ., 00538
N,00000 -,0u4h01
1 AND 3] WITH d TAPS
e 0040 SEFS,
AMPLITURE 1INTAL FILTIER
ERROk M8 ERRNR PHASE
{uR) (N POWER) (DEGREES)
WEPORE APTER  BEFORF AFTER
o 19 =22 UH 3.36 001 '330.“5
weol »17436 91 19 21,71
.nl -14.01 ’3.“3 -.au 19070
|75 .‘105‘ 'q.96 -5059 20.“7
.ah .l\-,.b' .50 -2.2$ 2“"7
meld =1U,%0 2,78 =1,13 30,36
.“0 “U.ls 0.76 2.61 SQQ.UU
-2 -9.33 Q.‘& -1.57 ‘306.96
eh w9, 03 JlU  wld 3 63,65
ﬂ.nﬂ '9006.200000 ‘.2“ 7%.37
wefl]l w8kt 3,39 2.7/8 85,401
.sd -7.bu 3.39 '2.20 .267.a5
Ry @7 ,92 =344 =1,90 9R 63
0§ ®=9,14 101 =2,39 104,14
wel7 ®=10,46 8,99 =},13 =249,Ru
.bq .1l.23 q.’l .1'35 118.‘3
1,81 =12,00 oh,56 =1,09 «230,12
2.0 =13,24 W12 w2,584 146,27
R, h9 =12,33 2,63 ©3,¢5 503475
5,89 e4,dR 3,50 =8,84 176,13
P03 dye9 .10 -, 41
13,5704,

200000
*,00000
000000
..00000
000000
'.00000
+000V00
w, 00000

FILTER
AMPL
(DB)

=22,2%
‘l7.1b
-iQ.UZ
"2.06
10,93
“0'37
'10.1“
‘9.60
.9.08
UB.bO
'6.’6
'8.52
9,18
wi{0,29
{],92
=13,081
"5.“1
.1b.02
.15|76

PR

e 22 it e -,

2 ks 4
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PROGRAM FUOR EVALUATING FILTER MATCH

ENITRNE VN~

FILYER COEFFYCTIENTS

fe00000
0400000
0,00000
1,00000
0,00000
0,00000
0.,00000
o,00000

0000000
pev00NQ
0,00000
0,00000
0,00000
0,00000
0,00000
Ue0C000

CORRECTINN FILTER FNR RECE[VERS
FUR A TAp SPACING UF

FREQ
(H2)
19,0

20,0
es,n

.. 30,0

"35%0
40,0
4S,0
$0,0
55,0
65,0
70,0
15,0
80,0
8%,0
90,0
95,0

100,0

109,0

110,0

TUTAL

PHASE
¢ RROR
(OgGREES)
KWEFORE AFTEW

'.55 15
- 8n o 1d
*nQP .l’
“.OS Ola
ol 04 09
- _9p 04
-, 87 -, 0h
-o?‘ '.3‘
-.39 -, 34
0,00 .34
.“‘l '-a“
LTS =, 06
1.25 023
lub’ 0°1
1,60 W74
1,19 56
) ,2\ -.13
. 74 -,84d
".’0 -1962
w2, 1y =1,94
1,09 «07

004dd
02115
-.0&3“0
1,03171
‘00‘3“3
«00690
.000“9‘
200488

1 AND 32 WITH
20040 SECS,
AMPLITUDE TOVAL F
ERROR M§ ERROR
(OH) (Dad PNWER)
dEFARE AFTER BEFORE APTER
oyl .0’ '3‘.77 '“‘.“8
wel® W03 =32,75 =48, 32
weld w,01 =32,R9 =d9,61}
well w,05 »33,29 =45,11
..11 ..06 -33.“9 '03.5“
-.06 e, 06 '30.17 ‘“3.72
e w04 38,97 =db,0l
'.05 ‘.Ul 058.13 ‘45.98
e,y02 WUP @43 QY w44,34
0,00 ¢ 062200,00 =40,09
wyll) 0207 -02.05 .00003
-505 007 '5&.35 '“2.19
-.11 005 al2,S54 .“3.72
"2‘ .|01 .28057 '39.37
0.35 -.07 'eb.‘tb .-‘b.ab
-.“b -.1‘ .25'70 '35.“9
T v, 13 w2p,22 =38,19
..S“ ) ..OS -2ﬁ.“$ '56.29
-.“5 12 w2d 21} -33.51
Y W33 wit 8o =3],5%
25 010 . Q1 =38,08
1108,

NET REDUCTINN OF MISMATCH ERRURS

irind s an s s shec s rl

(DEGRFES) (08)

200000
'.00000
100000
*,00000
000000
'.00000
¢00000
-,00000

8 TAPS

ILTER FILTER
PHASE AMPL ,

' 73 23

' 94 18
110 1Y
1417 008
119 2 08
1.02 003
W77 02
'Y 02
09 04
-, 34 .06
w, b8 «09
'o°2 .‘2
'\003 .‘6
“90‘ .20
..86 .26
wob} 033
.!30 .41
o1l W49
2 08 57
olﬂ .bS
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FOR A TAp SPACING OF

FREQ
(H2)

15,0
20,0
25,0
30,0
38,0
40,0
49,0
$0,0
55,0
60,0
65,0
70,0
18,0
80,0
85,0
90,0
95,0
100,0
109,0
110,0
TOTAL

NET pEDUCTINN OF

pHA
FERR
t{NEGa
BEFURE
..ﬂ.
..Qs
.'79
...ﬁ
*,89
-'H'
®_aa
-.Qg
-.Sd
0, 0p
. b0
00
oA
1,14
1,18
N
29
.27
o.a‘
=,9%
U5

oo e
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PROGRAM FUR EVALUATING FILTER MATCH
FILYER COEFFYCTIENTS
0,00000 0400000 00818 »,00000
0,00000 V,00000 .,00870 000000
0.0000“ 0.00000 .OOle '.00000
0,00000 0400000 000914 000000
0,00000 0,00000 e, 00193 *,00000
1,00000 0,00000 1,0155% 000000
0,00000 0400000 v, 00339 ®,00000
0,00000 0,00000 w,00113 200000
0,00000 0.,00000 00033 «,00000
0,00000 0,00000 200070 200000
0,00000 0,00000 v, 00004 w, 00000
0,00000 0,00000 000064 000000
CORRECTINN FILTER FAR RECELVERS 1 AND 2 WITH 12 TAPS
d0040 SECS,
SE amPL T TUDE T0TAL FILTER  FILTER
0R ERROR M§ ERROR PHASE AMPL ¢
EES) (DR) (0w PNWER) (DEGREES) (0B)
AFTER BFFNRE AFTER BEFORF AFTER
10 welld o 01 ‘35.“0 .52.58 .58 18
.02 ..15 =,y0t '1“.29 ‘61.37 70 .l!
=-,03 Y- ®,01 »34,45 =%8,11 o 17 et
w, )k -oll 01 '35.02 '5“061 .80 .09
'.08 .an Quo -Sﬁ.le .67.77 .Al .°°
'.0‘ -.07 .01 -35.89 -57.66 .QO .00
00 wye0S oV 1 =37,70 ‘55.2“ o T4 206
'.02 w08 W01 '39.6¢ -5&.38 .6‘ |°l
.06 we@ -.01 -0“.3\ '57.32 .“0 .0‘
'08 0.00 '001-200.00 ‘55.‘2 .08 -.0‘
,00 -001 '002 '“503e 'S“|71 '.30 '.00
o, 10 eefd 01 w39, 44 '5“.27 w70 .03
-, 14 07 A w3%,73% ‘51.77 ".02 v 08
..00 -.1“ .02 -llgbb .sags‘ “.‘b O‘b
.07 o.ZZ .0? -89.86 '53.\0 .1.06 .2!
.14 we 30 », U] «29,28 =52,11 w77 29
=00 TS 2 ) 02 =30,10 =54,78 »,29 o3
®,03 . X ) -, 02 =30,73 -5“030 e 24 .31
-.l‘ ..26 .00 .5‘.?6 .55.06 .68 .27
-.Ob ..17 .U‘ -57.68 .5!.“7 .90 'eo
03 o VY =33 %2 =S4,12
MISMATCH ERALIRE 2NGRINY,
" i

ot JRETHUNRN

SV S N U

ke o e i i

VRN P A S .
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; PRNGRAM FUR EvALATING PILTER MATCHM }
1 b
E FILTER CORFFYCIENTS i
. E
; _
: 1 0,00000 0,00000 «OVAT9 00000 ]
&' 2 0,00000 0,00000 »,01%4S ®,00000
, 3 0,00000 0,00000 $018%3 100000
3 s 0400000 0400000 ., 00208 100000 ~
g 6 1,00000 000000 1,01733 «,00000 ;
% 7 0400000 0400000 -, 01229 100000 i
g 8 0400000 0400000 200095 «, 00000 ;
: 9 0,00000 000000 =, 00370 000000 « 7
; 1o 0,00000 0,00000 00108 =, 00000 3 |
; 1t 0,00000 0,00000 «,00131 200000 i
g 1t 0N,00000 0,00000 W00078 «, 00000 3
|
E , 3
E CORRECTINN FLILTER Frt RECEIVERS 1 AwD & wIIH 12 TAPS ;
g FOR A TAp QPACING UF L0040 SECS, !
g FRE PHASE aMPLITUDE T0TAL FILTER  FILTER ! 4
y ERPNK ERRMR M§ EHRROR PHASE AMPL, | 3
: (H2)  (DFGRFES) (DH) (DB PNWER) (DELGREES)  (DB) ! 3
: HEFORF AFTER WEFFNKRE A#TER AEFNRF AFTER i «
E\ 15.0 -‘.10 .05 ..07 .0? -5‘.90 '51.62 ‘0‘5 .0‘ % 2
’ 0,0 =1 19  OR v 07 =, 0! =«32,06 =54,70 1,27 06 !
\ 25.0 -l.aﬂ '.U? ..00 -.UE ‘52.75 -SS.U! ‘Qab .0“ ! :
: 30.0 .1.2? ..('“ ..0“ -.01 .3“.‘1 .SSQQS 1.'.7 |03 4
35,0 el 18 =09 e,02 W00 w3d,27 56,36 1400 W03 :
0,0 w1 0y =,06 e,01 e01 34,98 =54,14 99 002 ; :
4S,0 = 8By  =,00 s 00 0P ©36,69 *53,33 ' 84 W02 f i
50.0 -.61 .oe .O‘ .“1 -60.1’4 .55.15 .69 'oo 1
55.0 ..3‘ .13 in -.Ol -“5.75 ‘53"1 .“a ..o‘ . .
60.0 0.0n .U7 0.00 '.0?-200.00 ‘52.37 .07 '.02 :
65.0 .Sh '.02 PR ) =, (2 -03.09 "'"*2.63 -.38 .01 ;
70.0 .70 '.12 Q.O? - 01 .57.05 '55.11 LX) .07 .
75.0 .QQ .13 melh oDl =33,n¢2 '51.03 412 b
80,0 ‘.07 '.“b -.24 .0? 'dQ.“b .80.32 .’.‘3 .27 :
85,0 AR 407 ey35 402 =27,32 =52,59 =078 37 L
qo.ﬂ .eh .13 -.le -'U‘ 'Zb.ﬂb "50.22 -.09 '““ .
95.0 - _bq ol e B »,0% '2b.b5 '50.13 oA .07 ’
100,0 w1,77 « 06 wed? ~, 00 26,48 *52,38 1471 W U8 .
105,0 2,5 e td  wmeldp V1 28,08 =55,26 2.%7 87 q
. ‘lo.ﬂ -2.81 ‘.2“ -.25 .0“ '5‘.0‘ ."ch.' PQS? .e" E
3 TOTAL 1,24 o 10 23 WU2 =30,19 =51,82 3
NET REDUCTTAN OF MTISMATCH ERRURE  21,430B, 3

FRTRRCT N SR AEne
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PROGRAM FUR EVALNATING FILTER MAT(H

N O D PNT PN —~

FILTER COEFFYCTENTS

0,00000
0,00000
0,000060
0,00000
0.000“0
1,00000
0,000Q0
04,00000
0,000¢00
0.60000
0,00000
0,00000

Q400000
0e000MN
0,00000
0,00000
NeUN000
0400000
0400000
0400000
0,00009
D40009%0
10000
Q.UOOOU

CORRECTION FILYER Fnr RECEBIVERS
FOR A TAp gPACING UF

FREQ
(M)

!5.0
20,0
25,0
50.0
35,0
40,0
4s,0
50,0
55,0
60,0
65,0
70,0
75,0
80,0
45 o
90,n
95,0
100,0
109,0
110,0
T0TAL

pHASE
ERpNN
(DEGREES)
SdEFURE AFTER
'.aﬂ LW
..lﬁ « 01
- Uy ., 0P
-.d‘ ..03
e 4y e, 04
. %a 1
* 35 Y
..}‘ ..Oq
- 17 W02
0,0p W04
11 » 00
.23 AR
.28 '.03
.35 W03
.27 )
'.Ou .06
-‘UQ -.08
'.7( -.03
.09‘ .'OU
..a‘ 09
.“‘ OUS

t AND

+0040 SECS,

00279
e, 00609
s 00707
'.00210
W 00170
1,00208
-.002“3
.|0027‘
«00013
=, 00048
000020
», 00002

4 WlTH 12 TAPS

AMPL T TUPE TMiaL FILYTER

ERROw MS ERRNR PHASE
(Lh) (DY PHAWER) (DEGRFER)

HEFORE AFTER  HEFORE AFTER
'0‘ .00 -ngu‘ '61.17 .\2
e 00 '.00 .“I.Bb -70.a5 .37
200 "0 =43, 01 =b9,00 39
'lol ..U‘ .“3'?“ .hOQvS .“0
e 01 JUO ©d2,867 =63,11 W40
“e01 00 w4},55 =65,3p .39
w01 V] '45.56 -59.58 .!Q
.0” .U‘ -05.06 -60.30 .30
w0V -yidl -S‘.'g 'b$.lﬂ .‘9
000 =, U0m200,00 =b63,02 o N4
"‘.od .001 .50.67 '65.55 '.‘5
=04 -, 00 -“5.?2 '00.35 w,P8
v, 01 wd2,27 *S5p,72 *,35
.ol (00 ST RL =62,9% .32
-y 14 W01 wd6 30 .56.'7 w16
e, l0 =, 01 »348,683 =58,356 W10
w14 «, U0 =m36,12 =58,%4 W41
'011 -QUO .57.?“ .bs.ab .70
.04 (00 «59,05 65,34 A9
004 WUl =d2,20 =61,2) 02
07 CU0 oUQ, N3 ®h0,5%

NET RERUCTTAN OF MISMATUH ERRURSE

®, 00000
®,00000
=,00000
'.00000
»,00000
©,00000

000000
'.00000

00000
‘.00000

000000
..00000

FILTER
AMPL ,
(09)

'.00
*,00
»,00
W00
0 01
201
e 01
00
»,00
“,00
01
203
07
W30
013
o318
o 14
010
0 04
®,03

e

e et A VIt P i, o i LA
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PROGRAM FUR EVALNATING FTLTER MATCH

MAor ©C O XN P E N —

g g

FILtER CORFFPCIENTS

0.00\)00
0,060000
0,00000
N 00000
H,00000
1,00000
0,00000
0,00000
0,00000
0,00000©
0,00000
0,00000

0,000680
040000V
0,00000
0400000
000000
UeU0QOD
‘J.OOUOO
0,00000
0,00000
0400000
0,00000
Ne 00004

CORRECTINN FILTER FNR NRECEIVERS
FOR A TAp oPACING UF

tREQ
(H2)
18,0

95,0
100,0
105,0
11040
TOTAYL

NET REPUCTINN DF

PHa
ERR
(OpGr
OEFORE
wl 0p
-], 14
-l.“
!, 0%
L
-.77
-.b‘
., b,
.M
0,0n
.25
JUo
A
80
JTa
U3
..?0
..Qa
=), 0y
-2.“1
92

SE
R
ECS)
AFTER
003
W04
1 0V
-,02
-, 086
-.Qh
o, 01
e
11
s OR
01
-, 09
=11
10
W03
10
ol
e
15
-, 35
AR

biudiiacabin it

1 AND 9 wWITH 12 TAPS

0040 SECS,
AMPL L TUNE TNTAL F
ERRNR M§ ERROR
CuM) (0 PNWERY (D
APFARE AFTER BEFORF AFTER
o1 W02 »32,38 =»54,80
ole “, 01 «32,07 =58,%4
o 11 =, (0? «32,6) «8¢§,77
.\0 ".0‘ ‘5“.2“ .SGOQO
: 09 |0° -30.87 '60.01
W07 W) w38 .89 =55, 76
W00 s =3B, 01 »85,08
004 01 =d] 24 ®h(,57
e o, 00 =47,48]1 =»54,97
fy 00 =, 012200,00 »54,08
ay Ny w, 07 w4, 40 =Sy,
0,08 -, 01 -53.'52 'SSQSQ
wold W01 ®84,49 =53,83
=y22 VP =30, ,R0 =%50,73
-y 31 v02 w2A,Ub =54,61
e ld) =, 01 -87.39 -51'52
w ol »n,02 =27,%60 *=50,19
w49 o, 2 'a’.’)" ‘53.““
. W00 w@d, 34 why, 97
e, 38 Ud =31 01 =dd, 06
24 W2 =80 ,Q8 52,90
MISMATLH ERRURZ e1,91hn,

ILTER
PHASE
EGREES)

1,09
118
1.4
1401
.1
W 1
060
W4l
T
W08
=, 24
-, 87
,83
.90
w,7e
'027
35
1,00
1,49
1e60

T e
'
e e — T
00057 000000
007714 ®,00000
201004 000000
000628 =,00000
., 01424 200000
1,013%9 ®,00000
., 02073 200000
200030 ®,00000
°,00%31 100000
000158 =,00000
, 00179 000000
00077 ®,00000

FILTER
AMPL ,
(08)

w,le
=, i3
'Ql!
LT B!
e,09
@06

'.0“‘

»,03
..03
..Ol
02
207
o 1S
24
s 32
'Y
o 45
'Y
W48
42

5SS STNOUURITR AN

.
R o

e e 76T e
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PROGRAM FOR BVALLIATLING PTLTER MATLNM

FrLyEr COERFYCTENTS

B P Y N

%
' | fNa0Q0QL Oaunng «NOALS « 00000
‘ 2 Ny00ONN N,00000 -, 00039 «,00000
3 D,00000 QU000 WN1dge $ 00000
% 4 0400000 D,0000Y W 00903 00000
; 5 0,00000 0,00000 01114 200000
4 [y 1,00000 Q00000 1,01709 ®,00000
{ 7 DeDUNQO 0,00000 “, 01906 v 00000
; a 0,00000 00000 “,0007R 00000
3 9 0400000 o0 0000 ., 00552 200000
] 1o Hyutoo Je0 00Ny 000058 =,00000
; 11 000000 Daulgng =,0021} v 00000
g 12 Ne00M0C GoeV000Y W0UNee », 00000
§ ] CORKRECTIAN FILTER Fnn KICEIVERS | AND 6 wlTh 12 TAFS
§ i FIIR A TAp gPACING uE W O0U40 SECS,
g i FREu pHaSE amPL ] Tunhte INTAL FILTER PILTER
\ ERDOK ERK Ik M§ ERKOK PHASE AMPL,
; (H2) (PFGRFES) OLY (DB POWERY  (DEGHFES) (Dov)
E SEFURE AFTER nmpfnwF AFTEW  WFFORE AFTER :
’. 15,0 vl &) =elll o 04 U1 w80,R1 =h2,97 187 =03 ?
] 20,0 et So U8B eV e 00t w30 RE 50,00 168 ®, 08 ‘
' €e5,0 =1 _dp W10 o =0l =81,h8 =83,57 1,58 -y 08
4 30.0 -1.37 U1 UK m,u2 =33 ,13 'gbgu" 1438 YL
' 35,0 <t 2y e, 10 M e 00 @il ol e/y 8P 1,14 -, 04
' “().0 -1.0“ -, 07 V4 WUl ®34d,54 =54, 94 1) -,01%
: 45,0 = Ap » 00 N4 WUl =30 ,H1 =87 ,20 Y ", 02 ]
; 50.0 .. 69 w U8 WVl @3R8 "57.07 1 bo =02 ;
: : 8%, =84 o1 M *,0! =idd,Re =%4,3% 0l *,02
J : 60,0 0, 0n W14 ne00 = 012200,00 =5],56 W14 =01 ]
E ! 65,0 .35 08 meMu =02 ®42,93 58,26 =+27 02 |
‘ 70.(\ .bﬂ .11 e 09 -1 '570‘3 '55.15 '.71 .08 i
g 15,0 A »,20 wylh Wl =83,45 49,06k w04 16 k
{ 60,0 l.oh ..()ﬂ ’0?5 02 ®@Q, 37 -51.69 wietd ' 27 ‘
3 65.0 .qh ,t‘ﬁ -.‘5 “‘P. ‘(?7.?8 '5&.73 -.Qc‘ .37 b
_ 90,0 .50 o 2n -eip = U] w2b,2¢ =49,61 e, 39 W45 3
] 99,0 =, 73 eIV eeS3  eyu2 e2n,35 b5y, 7h o34 v50 :
100,0 -1 N> R wySu o 07 m@dh, 22 =5¢2,40 1,09 o591 %
105.0 -l.ﬁh e, 2V ooty 0 =27 .83 =82 82 160 U8 ;
L 110,00 =227 =38 <ld9 sV =30 S8 =d7,98 1 R7 43 ;
Tural 1.1y W14 ) (1P w29,9]1 e84 74 :
; NET REDUCTTIAN DF n134410H ERRURE 1 88D1, f
i
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PROGEAM FUR BVALDATING FILTER MATCH

C DN P E N~

FILYER COEFFPCTIENTS

D 000DV
N0,00000
Ne0UNND
DeUOYN
0s0u000
1,00090
T
000000
0.00000
N,00000
Ha00000
Ga0unpQ

CORRECTION FLLIER Frm RFCEIVLRS 1 ANR
FOR & TAp gPACING ug

FrREND
(H2)

15,0
20,0
es,n
$o,0
35,n
a0.n
4S,0
50,0
55,0
YO
eS,n
70,0
79,0
80,0
85,0
90,0
95,0
10,0
105,n
110,19
TUM

NET REDUCTIAN OF

PHASE
FRrOK
(DEGREES)
BEFORF AFTER
. Ag s OR
L] A
-1.0& ‘.0?
=\, 0> -t
»_Qq -, NQ
-.Q1 w,07?
w Ty P
‘.SR Wi B
= an o3
0.00 .\)T
Y] 08
«07 ol
.99 =10
1.“& =18
1o Uk
.eﬁ 17
=7 10
-1 Ry e, 0%
-?.bn =, 10t
.?..‘h ‘.e?.
1,20 10

Veviyonog «OUATH
000000 =, 01407
400000 ¢OLBOR
U000y WN02YT
000000 -, 00258
Neu000¢ 1418552
Ne00QQaQ -, 01138
He0NUOY N009Y
JyUu0Y =,0V312
NIRRT 00180
0400000 =, 00110
D, NNy 00089
7T wliH 1
0040 SECS,
AMPL LY aDE TOTAL F
ERROR M8 LRROR
(LX) (U FNWERY {n
bEFORE AP TER  HEFORF Ab TER
o8 WP =36, %U =Sy, .47
-l el w3d,7% =57 10
| “yu? =34,09 52,20
wy N "l ®m3N, 70 =he,/?
- 12 Wi w3G 8 By, Ul
w0l U] =35,05 83 a6k
-y 0 WU =57 ,P0 »wR2,97
» 011 sl =d1 08 eS8y 0
0 "yhl =Ub 5] =53,351
Neftn "y LP@PL0, 00 whH2 KA
ve'$ " lld @4, ,5¢ =8 40
woN? Wl =37,31 =52,.37
woli W1 w33 1y w2 9
- WU @297 wuq,9y
e lh P wd? 82 =4%3 .22
-ellu “siil aldb,mY =hHy,a}
-y ldY *Jll w2h B wuy 99
-y 48 -, 02 -eh.?h ‘55.70
-y} 01 2R, 24 eh i 94
.ol WU @31 ,17 =850 ,54
ol 0P =30, Ky e8] .90
MISUATUH FuRiiRs 2l ,08hp,

e TaP§

ILIFR
PHASE
EGRFES)

94
103
1403

» 98

e Q0

A3

e 16

+63

el

W07
-e.l?
wyaR(

w09
=1,0V
=, 73
w0}

A7
1,74

2,44
2.6

b i s ol il

-, 00000
»,000D0Q

000000
°, 00000

00000
« 00000
'.00000
., 00000
=, 00000
., 00009
., 00000
*, 00000

FILTER
AMPL ,
(01

LT
04
02
W02
'r
0023
-
sU0
-, 01
.02
U1
T
W16
W 26
v 36
043
UY
2
Y
23

TR R TRATE O OET TR AT

P
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TR

PROGRAM “UR FyvALIATING FTLTER MATCH

FILTFR COEFFICTRNMTS

1 D,00000 0,00000 00104 «,00000
2 0,00000 0,00000 =,00245% ®, 00000
3 H,0000¢C 0,00000 «00418 «,00000
: 4 0.,00n00 0,000V0Y0 J00188 », 00000
£ 5 000000 0400000 c00649 «,00000 ; ;
I o 1000600 D,0N000 1,00014 «, 00000 1
g 7 N, O0unQn NeUluyY JOuUHT4 000000 '
¥ H 0,0L000 Ve UNIN0 », 00658 ., 00000 E
¢ 9 0,00600 0,00000 00207 400000 i
7 : 19 0,00000 0,00000 “,002069 ®, 00090 ]
3 % 1 400000 U OGOV 200075 000000 i
; t 12 0,00C09 0evNC0U v, 0101 «,00000 ;
3 :
E CURRECTIAN FILTER Fnr RECELYENS 1 AND O wITH 12 TAPS
; BJR A [Ap gPFACINGL UF JNUN SECS,
4 ‘ FRE G pPHASE AvPL I TLOR 1ntag FILTER FILTER
3 ; FReMKR ERRIR M§ ERRIIK PHASE AMPL o ,
1 (H2) (NEGRFES) () (D FNWERK)Y  (DEGKFES) (DH) ;
E REFORF APTER sEFakE ApTER  BFFORE AFTER B
z 15,0 ®.5g =07  wgl0 .01 =86,68 =57,48 52 09 i
20,0 - .5¢ o i3 -y 19 N w3701 =65,21 57 W09 p
S0 - 5% ould - 18 L0t =3R 00 =58,13 Y 09
50,0 - S w, 00 -e 08 00 =8B, 58 =69,35 L] e U7 3
3500 ..E’P '105 -.”o .Q’\‘” "500?1 -67.57 'QQ 'Ub ’
qu, o - A3 02 mwe'hH e u) w4083 =58 ,56 e S e 05
45,0 - 3y o L w ) wd?2,71 =89,79 39 03
50,60 .37 -, 07 o ll2 U0 =l 04 =8B ,87 e 30 02 )
55.(3 » iR =il -yl “,ul) m49,22 =hB, 86 17 V1 ;
o, 0 . 0n a7 Nelu Wi 1®200,00 =h(, 51 W02 VA
65,0 s ., Uil 2,00 S @81 70 =T72,82 2,14 » 01
70,0 .25 e, 0 el @ 00 =47,54 =6/,92 =, 27 2«01
) 75.0 .‘x '.()5 -o’)l ' 0 .ul”.lu '55.93 w30 .O‘ E
: B, KL il a0} 0] @bl A9 =AD 6O «, 39 W02 ]
’ BS,n L42 PRVR) el e, (i) @l 88 wh] 38 "o 38 W03 §
90 T yu2 -, e, ul eud 07 =bi 08 .19 203 :
95,0 R melu eyt WUl @Bl 7h 55,54 e, 32 o0 I
100,0 .24 k) W03 W01 ®d7,29 =89,Uh .y 30 w02 :
109,09 .27 01 8 WD =d3 1y =70 ,089 wy P8 08 :
110,060 36 ' 81 W18 w U2 ed0.NB =50,606 25 “,14 ]
TuTaL Lo s 08 0 JUL =aNg79 =5H,51 f
NET REDUCTIAN fF mTopaTCH ERRURE 17,7208, i
k|
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; g ORNGRAM FUR EYALUATING FILTER MATLM 1
§ Q FILTER COEFFTCTENTS
E 3
i 1 ! 0,00900 0400000 00873 =+ 00000
1 4 2 0,00000 0400000 = 01018 » 00000
: 4 3 0,00000 0400000 201033 «,00000
; ; a 0,00000 0400000 100726 000000
: % 5 0,00000 002000 =+ 00856 *o 00000
| 5 6 1,00000 0,00000 1,01609 00000V
7 0,N0N0 D,00000 01171 ., 00000
f b 8 By 0uNQ0 0,00000 W 0VO0YT 000000
; b 9 0.0U0J0 0 00000 -, 00290 e00000
i ¢ 10 0,00000 0,00000 0U1YT7 *, 00000
E ! (1 0,0u000 000000 =.00099 = 00020
1 ] 12 N,e00000 G4,00000 00102 *,0000¢
i {
E | CukeeCTTan FLLIFK Fa RECEIVERS 1 8RN @ Il 12 1488 4
{ [ bR A TAp SPACING UF (0030 SELS, '
: D FREN pHASE AMPLITUDE 1nTAL FlLrew  PILTER
‘z : ERROR £ RE (ke 4y bERRIIN PHASE APy, |
; f o (n2) (NEGREES) (ut) (i Pinkk)  IDEGREES) (Do)
4 { BEKORF APTER  bFENRE ARTER  WEFURE APTER 3
i { 15,0 =, %5 13m0 (2 =d0,al =49, bt 3 {
3 . 0,0 = U5 W02 we02 =gt =57,42 ~Sb,26 o717 «01
3 ' 25,0 = Rg w05 e.02 =el2 =36,59 =H2.00 79 00 i
.: 30,0 . 81 L) s moul =37,52 =5%,49 «78 W00 |
% ‘ 35,0 =, Ry =07 om0l W00 w$7,38 =58,47 74 01 b
; 4o 0 = Ty wl0d eVt sl =87,68 =H4,99 W70 02
1 a, 49,0 = k3 W02 meuv W02 =39,30 =53,139 65 0E
] . 50,0 -, Un L W U0 U1 ®d?,23 57,10 54 O
] - 95,0 =24 W12 JH0 w00 mdH, 18 =S4, 1T «35 veUl ‘
‘ ' 60,0 0, 0q R 0.00 =, (2=200,00 =53,70 "5 =02 !
: b'\.q .SP -, 03 wed -, 0P -uu.GS '53\97 -,y 34 w00 .ll
5 ; 70,0 Thy eal? waln me01 38,15 =55,17 =76 05 ‘
; 75,0 L9 w09 =gl Wil =3u,0% =54,34 =1,08 12 5
: YU O DR S L R R VU2 =30,66 =50,44 139 T3 ;
. #S,0  1.07 W16 a2 WUR m2R aHE =h2, 90 1,02 050 ?
TN 7o LIS medd e Ul w2l.RS =51,82 =55 37 :
; 94S,0 = 0q ol et ma 08 27,81 =H0,14 il 41 i
; 100.0 -‘Hq -, -efd -l «27,81 '32060 A2 u2 i
L 105,0 =1.5p  =a10 ey38 Jul =29,58 =55,22 1,37 038 :
: 110,00 =1 Bg DAY L) W04 =32 60 =U9,26 140 53
(o TuTal R} " 10 0?0 VU2 w3P 04 =52,17
PONMET REDUCTIAN NF nISMAaTCR FerPORs  2u,13ho,
b




T R T

PRNGRA" byUM EvaLnaTing FILTER “avTlH

"\J‘-'-’rG"NQW&w'\"

FrLykw CORFFYCTEMTS

O—QUUO\)"'
0,00090
060,0008¢0
n,000YN
0o0u000
1,00000
H,000y0
0L,00000
0,0000N
0,00000
0.,0uN00
000000

COURRECTION FILIER Frx RECFIVERS
POR A TAp gPACING UF

FrEW
tH2)

15,0
20,0
25,0
30,n
35,0
40,0
4S,0
50,0
55,0
60, n
65,0
70,0
75,0
80,0
85,0
90,0
95,0
100,0
105,60
110,0
TuTAL

NET REDUCTINN OF

pHASE
FRRIR
(DEGREES)
BEFORE AFTEP
- bp -, 00
".b5 W0 e
D W03
.7 -, 03
=7 =, 06
-, 6> =04
=.% W08
'.“Q -, 05
- 24 01
0,00 05
W3 » 00
e =, {6
.63 =,09
SO 02
1,00 W UB
9N W08
cht .'Ob
nuP -O(‘B
.’q -, 09
.Jo vié
.bn L)

T PIPRERTTC PR e S

e dar < Fots a4 o i i IS,

A TR T T I Y T T R e e e TR S R
174
2400000 00286 w,00000
(G4,00000 » 0ULA}Q 200000
0,00000 « 00388 w,00000
0,00000 «0084s 200000
0,00000 « 00102 w,00000
GeVQ0OY 1,00908 200000
0,000N0 00214 «,00000
DL,000u00 °, 00425 00000
G.UOOOO '00090 -.00000
0400000 -,001¢0 +00000
000000 2 N003Y *,00000
0,00000 ., 00029 200000
1 AND 10 WITH 12 TAPS
+ 0040 SECS,
AMELITUDE I0TAL FILTFR FILTER
ERROK MS ERKOKR PHASE AMPL,
(ph) (NB PHOWERY (DEGKFES) (on)
WFFORE AFTER gFFORE AFTER
.'13 .00 "5“.87 .69.58 .60 .l“
weld 00 w3d b6 =67,99 068 ol 2
well .UO '3%,‘9 065.40 '70 .1‘
wyl] =01 =34,02 ‘60918 Y1) el0
09 v, 00 w3h,34 »59,95 065 v 09
oy 00 '37.“2 'b5.7.s .61 .07
-,Ob 200 »39,57 '60.29 55 006
oy} W01 wdl U4 =R9 49 44 s 04U
s l)P ", L1 edb, Ry =il 04 0 28 002
(I.O() .UO'?U0.0() -hl.xu .05 .UO
-y (10 =, 01 =»47,72 =6],96 w23l =00
=, 0] " 0l wd2,2l =S57,061 w,52 03
-.03 .(Jl '53,85 -Sb.Zb '.76 .03
we Mk N0 .5".Rb “bid, b6 ..qa .07
-y 1) el =33,.85 »57,33 -,95 11
.y 1t ., 01 ®«33,8] w5p,95 e, R6 ol u
.,lb -, U1 "55.“‘ 'q'."ub -.66 )
wo'lb =, 01 =36,5]) '61.55 -.05 15
ool W00 =dt 17 59,063 w,23 el
v, 08 U] =dR 4B «57 .77 w, N7 W07
. 0Y Ut =30 ,45% »ho 31
MISMAT(H FRRUPE . 81N,

ey i oS

g e aeit gt

& emaitars A~
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PROGRAM FUR Fy_ALnaTING FILTER MATOM

VDTN ~—

FILTER COEFFCTIENTS

0,0006)
Na006000
0,000600
0,00000
0.,00000
400000
Na0u000
0,00000
N,0000Q0
OeOLOLD
000000
0,00000

Ve0OYVO
De000G
000000
VPR TGN
NL,0ND0LOY
Cel0OND
VU0
e VOODY
e QONOQ
Veb0U0U
0400000
Hea000R0

CORRECTINN FILIEP For RECEIVERS
FOR A TAp gPACIMNG UF

FREW
(n7)

15,0
20,0
2%,0
30,0
39,0
40,0
4S,n
50,0
55,0
60,0
65,0
70,0
75,0
80,0
85,0
90,0
95,0
100,0
105,0
110,n
TOT Ay

NET REDUCTIRN DF

pHASE
FREOR
(DFLHRFES)
bEFORFE AFTEW
- 4y 10
LI - X 01
- _6R «, 04
-, 67 =004
- 67 -,i'0
.061 ".0.‘
..51 ‘P?
.37 sUb
'.19 G R
0,00 12
- -,03
.5n -y 09
17 -, 04
JH1 w03
. 70 WG4
.“U o0
- 1 )
.72 =05
el 15 -, 09
nl.ln - .10
.65 o Uh

004l
00796
00850
o N0ULA
»,N0846
1,01052
-, 00841
., 0004AR
«,00191)
200101
-, N004d
200045

" AND 11 AITH 12 TAPS

0040 SECS,
amMPLITuNE TNTAL F
ERpNR MS ERROK
(08 (DB FOWEKR) (n
BFFnkE AFTER HBEFNRE AFTER
200 01 =d2,81 =52,59%
w00 *,01 =39,.37 «62,58
o0} =, 01 =3R 6y =85 ¢
we 0] @39 43 w59, 65
CUOU .On ".SQ.Ob .60.53
-y 10 W01 =39, 4% 58,71
00 201 ~d1, 10 =56,/4
00 201 =dd, 44 =58,54
09 ", 00 =%0,08 =57 ,54
N0y =, 01®200,00 =58,21
w1 e, 01 mUbh, P2 =5%,37
s 4 =, 00 =d0,52 «56,05
-, 09 V1 ®806,24 «5G,¢27
.llu .U? .53-06 '54030
-y 27 W01 =81 06 =856,76
-y 2H =01 =30,2b =54,96
XA r: e, U2 »30,57 =%4,£9
wed =,00 =30,7V0 =55,99
-slb W01 232,65 =59,20
ey ld 2y 0F w86,13 =mhy 82
o 19 WyU1 34,84 =55,74
NTHMATLH FRRUNS 21,090k,

e e

ILTER
PHASE

EGREES)

54
YT
64
163
W61
58
183
W43
27
02
-.?8
.059
=,R]
88
.970
wold
16
67
1,06
1.21

«,00000
200000
®, 00000
000000
..00000
00000
«,00900
V0000
‘000000
00000
»,00000
400000

FILTER
AMPL ,
(NB)

« 01
*,00
'.01
..00

o0

W01

o 01

200
-,01
-.01

00

04

+09

0 16

23

128

030

30

26

-3

e

i i i i

i
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N ore © DX NG P i N~

PRI R TS

. FREY

riaia el o8

(HZ)

15,0
| 20'0
i 25,0
! 30,0

35,0

40,0

4s5,0
: 50,0
! 59,0
: 60,0
: 65,n
i 70,0
75,0
80,0
85,0
90,0
95,0
100,0
1059,0
110,0
TaTAL

FtLYER COEFFICTENTS

000000
0,00000
0,0000n0
0,00000
0,00000
1,00000
0.,00000
0400000
0,000¢0
0, 00000
04000900
0,000n00

PHASE
FRpUR
(DEGRFES)
BEFORE AFTEFR
» 18 11
LIS TS - ()
-, i 04
= 5% -, 07
“.83 .05
- Uy 002
..“0 2 07
- Uy - N
.2 W00
0,0a O
X -, 0n
.aP -.('7
-1 “-,13
.8? -.00
JBu 07
61 o 10
18 - 02
"Z‘ -.01
. 63 - 09
..".‘ -.{)h
.50 s 06

AT L
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0400000
0400000
0,00000
0400000
0000690
0el0Q00
0400000
0,uN000
0400000
0,00C0Y
DeU0000
HaONO0

CORRECTION FILIER Fnr RECEJVERS
FOR A TAp gPACING UF

AMEL T TuDE
ERROR
URLD]
BFFOKE AFPTER @
W03 W01
W0 -,01
»00 =,01
w0} -, ul
-0 00
'001 .Ul
w,01 VR
e 01 001
..01 LINVE
0.00 00w
-.01 ’.U‘
w,0d =,01
w07 01
Ty 01
‘.16 .U‘
‘wadld -, 01
-.27 -.\)2
-.27 ..Oa
-y22 200
..,-‘.’ |03
o1 W 01

NET REDUCTINN OF MISMaT(H ERKRURS

PRAGRAM FUR FVALOATING FTILTER MATGH

t AND

«0N4U SECS,

B AS iy, T NI P [ 4 MRS 5 BT v et Shertags - o aes

o 0038
=, 00687
«004b4
200398
»,00620
1,00B72
»,00669
=,001b68
=,000606
000042
*,00002
2 00058

12 WITH 12 TAPS

INTaL FILTER

M8 ERROR PHASE

(DY POWER) (LUEGREES)
EFOKF aF TER
7,15 »52,61 29
wUd3,h6 =63,306 » 36
=42, 11 *58,42 W41
oil,AE =55, 72 045
-“,.05 -61.53 '08
wldl,5]1 «58,8% 049
“42,90 =55,99 47
«42,53 =58,01 041
4B, 74 =54,28 27
200,00 =58,36 006
47,98 57,04 w2l
“d4l,82 =87,.12 .49
54,38 =52, 858 =, 72
33,86 =K7,%8 «,82
31,92 =535,86 w, 76
-51.19 -55.06 -.53
=31,88 56,37 =,18
=32,39 57,16 122
-30,75 '59.73 e SU
39,08 =55,09 o 70
“l6,11 *55,7%

19,6350,

=,00000
000000
v, 00000
00000
®,00000
«00000
», 00000
000000
*,00000
200000
®, 00000
200000

FILTER
AMPL ,
(08)

'.OZ
., 02
=01
200
201
002
02
01
2«00
e, 00
o 00
203
008
13
e 19
v 24
126
+25
v22
18

i

3

i

i

3

{

;

‘:A

i

!

i

1

¥

! 3

: k

: L
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' {

H 3

i E
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3
E
§
k.
3

i Ll



Rl o 72 S

W T TR T T WA A W AR e e e

i 177

[:

f PROGRAM FOR EVALUATING FILTER MATCH

1 FrLrEn CORFFYCTENTS

?

; | 0,00000 D000 00368

j 2 De0000V 0400000 =, 00602

! 3 0,00009 NeR0YQQ 0097

; 4 0,00000 VeV00Q00Q -,002¢2

r S 0,00000 Vel00OQ 00228

g b 1,00000 0400000 1,00239

E 7 000000 U.UOUOO -.0029“

; 8 0400000 DeU0QNY =,00256

: 9 € 00060 Nen00NG *,NUOHY

: 1o 0.,0v000 LeGUNY -, 00054

; } 11 0,00000 (1 qu0Q0Q -,00004

: § 12 N.00000 Ua0000( -, 00004

3

[ CORRECTIINN FILIFK Fnk KECEJVERS 1 AND 14 WITH 12 TAPS

d ; FOR A TAp gPACING UF POULO SECS,

: I FKFy PHASE AMEL J Tihe 1N1AL FILTFR

' { ERROR LRELIR HS ERRUK PHASE
[ tH2) (DE GRFES) (o) (DY POWER) (DEGREES)
} BEFORE AFTER FORE AFTER  HEFOKE AP TER
15,0 e do W12 w00 WOl =Uul,62 =62,70 V51
! 20,0 » Sy W01 -yt = 0 wd0,16 =69, 30 '5h
; 29,0 = 9y WUD e iy wmU) =40,5] =62,70 'S4
i 30,0 = 594 01 -y lU =00 =d1,77 by, {0 W50

1 ; 35,0 - _do -, 03 -0 200 mUl B2 =69, B8 46

[ : 49,0 - Uq 0% -e 00 W00 =42,37 wb3 o4 WUl

¥ : 45,0 - 3 T 00 W01 wdd 30 «6¢2,15 36

g § 50,0 -, 25 03 200 00 wUT ,R] =hb,26 028

3 ;' 55.(‘ ..11 QC“ 00 ‘.()n -53.61 '(52.59 |‘7
; bo.ﬂ 0.00 o1 000 .'UO‘?OOQOU "bs.“u .01

: ‘ 69,0 e -, 0! el “,0) =49,99 =ni 30 w 16

3 (0,0 .2a ~e038 -e03 “oUl wyd 8 64,78 .32

3 ; 18,0 .79 10 e 07 N0 w02 =54,97 )
{ 80,0 . 3a 03 e U 201 @37,19 =59 ,60 ., 35
i BS,0 W22 07 -alh D 38 27 =857 96 a,16
: 90,0 - i Ut -eld " Ul ®=8U,hU =60,33 W16
{ 95,0 - Sy .. 0P o t? =01 =45,11 =61,56 55
; 10040 ~ .9 LPRUIA - *, 00 =58 ,42 w=n) A3 91
; 105,0 1,19 -,05 ey 05 Ul 36,95 w63, 12 1,14
- 110,060 et fg « 09 N3 200 =40,06 =6],80 117

TUTAL .55 o 04 0/ 00 m3A A2 =60,90
NET REDUCTIAN NP MISMATLH ERRURS 22,2906,
- ki -

«00000
..00000
000000
200000
200000
'.00000
=,00000
..00000
w,00000
'.00000
»,00000
«,00000

FILTER
AMPL ,
(DY)

W 01
400
'.00
200
00
0 01
00
.|0°
'.00
'.00
el
003
007
o1
15
1?7
o164
012
2 08
0%

et P A 0 AT

L ».-4““'“‘ —
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PROGRAM FUR EVALUATING FTLTER MATCH

U= O OB NGO P E U s

— e

CORRECTINN FILTER FnR RECE [VERS

FILYER COLFFYCTENTS

0,00000
0,00000
0,00000
0,00000
0,00000
1,006000
0,00000
0,00000
0400040
0,00000
0400000
OQOUOOﬁ

FUR & tAp gPACING UF

FREQ
(HZ)

15,0
20,n
2%,0
30,0
35,0
40,0
4S,0
50,0
55,0
60,0
65,0
70,0
75,0
80,0
85,0
90,0
95,0
100,0
105,0
110,0
TOUTAL

NET REDUCTINN [F MTSMATCH ERKURE

PHASE
ERROK
(DEGREES)
BEPOURE AFTER
*.2 022
®. b4 0 01
.. 8 -, 08
.100‘ '.13
-1.00 '.10
*. 9% -, 00
o . Ta 2 09
».70 o 01
=% W10
0,.0n L)
.35 LI
aba -‘la
96 =,14
1,18 -, 0u
1,04 W09
.55 20
=, 4y U7
.1031 Ve
2,21 »,20
.2156 .l30
1.0a 13

0,00000
000000
0,00000
0,v0000
000000
0,U00G00
0400000
0,00000
1400000
000000
0,00000
0eub0UN

0040 SECS,

e 0075%e
»,013%7
01418
000698
'.00632
1,02101
=, 012458
2« 00344
«,00239
200348
'.00058
«N019¢

AMPLTITUDE TATAL 3
ERROR M& ERRFOR
(VR) (DB POWERY (D
BEFORE AFTER  BEFOKE AF TER
=e 08 03 40,11 wl4p,29
e 08 =01 wip,65 57,16
=07 =y02 *35,49 =50,90
=006 ®e02 »35,25 50,09
wy 00U W00 =34,97 55,40
.y 03 102 «85,55 =52 79
~e0e 002 =37,33 50,55
e 00 WUE =38,97 #5473
=e00  ®,01 «4u,59 =54 13
0400  ®,02e200,00 =5},5%
#3103 w03 =42,02 «50,12
w08 "oU1 «$7,16 *51,52
o 14 eU2 «33,23 49,02
«,24 W03 «29,17 w49 13
=35 03 227,06 =49, 57
wy/l] *,01 w26,ny *ui,92
w53 ".03 =26,33 =49, K37
=452 2,03 «26,32 «50,06
L TRE W01 =27,R4 ©52,93
=30 06 =30,94 46,94
o 24 W@ =30,U8 =49,60

19,1308,

PO S S

1 AND 14 wiTH 12 TAPS

ILTER
PHASE
EGREES)

S
.Y

2 79

+ B9
193
93
«86

o 72
Y .)

0 09
», 36
'.82
".1“
®1,21
-, 95
*,35
W48
1,35
.01
226

200000
'.00000
200000
*, 00000
00000
=,30000
200000
'.00000
200000
-, 00000
200000
®, 00000

FILTER
AMPL
(Db)

010
07
204
W04
2 08§
09
04
b2
*,01
e, 02
D)
W06
olb
07
38
Wle
W49
Ny
i3
36

e e Aot nr e T g bl
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PROGRAM FUR BvALHATING FILTER MATCHW

—— b
N2 O OO S LNy ~

FILYFR COEFFICIENTS

N,00000
0,00000
0400000
0,00000
0,00000
1,00000
0,00000
000060
0400000
000000
0,00000
0,0004¢6

0,00000
V00000
Uev0000
0,00000
000000
Ued00nQ
0,00000
Ue 000N
0400000
VeuUNONQ
0eV0000
D, 0000¢

CORRECTINN FILIER #nR RECFIVERS
FUk A TAp gPATING Ur

FREY
(HZ)

15,0
20,0
es,n
Jo,n
35,0
40,0
5,0
50,0
59,0
60,0
6%,n
70,0
15,0
80,0
85,0
90,0
95,0
100,0
109,n
t10,0
TOTAL

NET REDUCTIAN OF

PHASE
FRpOR
(DEGRFES)
BEFORFE AFTER
'.S‘ 019
'.ah 02
.1.06 -, 0H
'1.1‘ 1N
ol 13 .09
ol 0g -, 04
»_ 89 «0d
m.b7  ,09
I 13 W12
0.00 .US
.U' -0“5
.8‘ .Olu
‘.aq ..10
1.% -, 0%
1,.2n « 07
77 18
LIS NN ol
-t 1g -, 04
-2.01 -, 18
-a.lq »g 2l
’.11 012

« 0040 SE

AMPL I Tube

LRKUIK

(D)
BEFNRE AFTEK

LR il
..1“ .Q(Jl
..]2 '.05
wel -« 0
-yl .00
0005 .U?
'005 052
ay ) e 01
- N0 LR
Ne0G - uPw
-.02 -'ﬂ?
w00 -, 01
.yl$ 02
.23 W03
‘0‘5 .UP
-.un ..u‘
=8¢ -l
-.50 -, 03
'.ul .U‘
-.ph .US

W24 u?

MISMATUH ERRUIRE

« 00800
‘.0‘362
01482
200960
'.00“‘9
l,02214
»,009¢8
0L2EU
»,N022%
«NO26R
., 00004
000150

I AND 15 WITH 12 TAPS

€S,
INTAL ¢
M§ ERRCIR
(0B POWER) (n

«34,80
'3‘.15
=32,R0
33,69
-33,74
'3“.?3
e3h,0%
'39.37
s44,04
200,00
wld2,35
=56,27
32,18
'23.92
=dh QY
adh,16
ol ,58¢
-Eb.bb
28,306
'51.59
=50,25

BEFINE AFTER

~d?7,06
“57,49
»50,01
=52,99
=So0,82
'53.53
*51.13
«53,.96
54,38
52,12
*50,649%
51,77
52,061
=df, 72
51,39
«d9,80
48,75
=51,30
=%3,24
“48,49
=S0,3%4

20,1UNk,

e v b dani . . -

ILTER
PHASE
EGREES)

73
88
198
1,04
1,0%
.08
93

v 76
W47
205
w,ldb
w,97
=135
-1.00
".19
-.5&
26
1e14
.83
2430

*,00000
»s00000
=,60000

000000

000000
.,00000
»,00000
=, 00000
®,00000
*,00000
*,00000
», 00000

FILTER
AMPL,
(o8)

W17
13
o 10
sON
L08
007
205
sb2
w,01
=, 02
-.00
W08
15
2126
37
148
tUR
47
42
1 34
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: PROGRAM FUR EVALHATING FTILTER MATCH E
; FILTER COEFPPCTENTS §
y 4
\ :
? ! 0400000 0400000 0V050 ®,00000 i
; 2 0400000 0,00y00 =\ 01042 =+ 00000 é
; 3 040000 0,00000 000974 000000 5
; 4 0400009 0,00000 01029 *,00000 H |
;_ 5 0,00000 0,0000y -, 00494 000000 ! i
: 6 1,00000 04900000 1,01980 *,00000 § :
| 7 04000900 0400000 ", 00733 »e00000 ] ;
? 8 0400000 0,00000 00141 000000 i 3
9 0400000 0,00000 -,00161 *400000 ; '
10 0,00000 0,00000 000208 000000 ;
% 1 0400000 0,00000 ©,00050 00000 ! 3
E 12 0,00000 0,00000 00128 00000 ; ?
g :
g CORRECTION FILTER FAR WECFIVERS 1 AND 16 wITH 12 TAPS ! |
E FOR A TAP gPACING ur J0040 SECS, i ;
: FREQ PHASE AMPLTTUDE TNTAL FILTER  FILTER !
; FRRIR ERROR MS ERROR PHASE AMPL f
E (HZ)  (DEGRELS) ) (0B PIWER)  (DEGREES)  (DB)
% BEFNRE AFTER dEFNRE AFTER  BEPOKE AFTER !
s 19,0 . U5 .14 oel} WU2 =35,R5 =U9 4} 99 15 ;
; 2n,0 ., b9 Y Y- =01 =34,%0 =59,6% 71 ol
, 25,0 = 83 e84 eyl w02 e34,un =54,43 ' 79 09
30.0 .9' =, 08 -.10 w,02 '3“.91 '58.53 1Ad ‘08
55.0 .Q‘ =, uB wolldd G0 '55.00 .57.10 AS 08
N “,0 TS 03 et 01 =35,58 55,24 LI 08 Y
§ 4s,0 e 7> W00 malid W2 w37,81 =82.78 V78 006 i
: So,0 '.67 =,01 =o02 ' 01 «39,28 56,17 ohb W03 i
] 55,0 -, Yy 09 .ol Ul edd By wH5 |2 W43 000 ‘
3 60,0 0,00 o LU neNQ = uledyn,ny =54,.14d o1 0 ®,01 ;
65,0 L3 “, 00 -y 0 =,UP whd, 1] =81,91 .34 ARG ]
70.0 .bﬂ "l‘ we0)S -0y -33.11 '53|03 -,79 .0“ ,
4 15,0 97 18 ety U1 ®84,48 =49, 82 *1,15 ol l
, 80,0 1,24 -, 0% L XRE 102 =30,42 =50,92 *1,30 - «€0 g
] 85,0 1, 24 9 w27 W07 w2B,38 =50,47 1,17 o29 i
4 90,0 .9 W17 e 37 =1 ®27,58 =59,48 “, 75 37 i
3 95'0 .13 « ()0 ot} '.03 'da.ﬂi -q()gaq w,12 .ao
100,0 .. 5 WUl vy Us “ 03 =28,23 =61,37 57 040 1
105,0 1,30 =417  «,37 00 =30,09 «54,00 1413 37 i
110,060 o bL ©.25 4?6 NS =33,53 wud,35 1,39 32 .
Tul’u + o1 o P .02 «31,77 =51,42 1
NET DEDUCYTQN OF MIGMATCH ERRURS 19,6000, ‘%
" i N i - - - N . -‘A
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PRNGRAM FOR EVALI'ATING FILTER MATCM

Moo & CTNO P BN -~

—

FrLyYbw COEFFICLIENTS

0."”00“
0400000
0.00000
0,00000
0,00000
1,00000
N,a00000
N,00000
0,00020
0,00000
0,00000
N,00000

IV RVE
000000
0400000
0,00000
0,00000
0,00000
0400000
0.00000
He000
VIR VETR)]
0400000
ue0HNO

CORRECTINN FILTER PNk RECFIVERS

FOR A TAp QPACING UF

FrREY
(hi)

15,0
eo,o
é5,0
30,n
35,0
40,0
45,0
50,0
55,0
60,0
65,0
70,0
75,0
80,0
85,0
90,0
95,0
100,0n
10%,0
110,0
TUTAL

NET rEDUCTIAN NF

PHASE
FRRNR
(OFGRELES)
BEFORE AFTEK
ol 14 *,09
=], 0g o7
‘.06 .07
- Ap 10
- 8y -, 0k
- Tn =07
- Sa -,
- 4 W04
'.aP w9
6,00 « U5
P h =, 01
05? ..08
To =,095
.B‘ .'05
-,‘ 'OU
A 10
'.21 10';
w Ay w04
-l 27 w10
i, 3y ., 03
7R W 00

T TIT AR  T ATEEE TR e o 7 T RReF T TR e et M R Ry

E N S £ s g AT W £ D 1 OGN, SN

00612
w,00816
201185
00374
W 00V009
1,008868
-, 00499
», 00316
=, 00198
., 00094
-, 00081
®,000%0

{ AND 17 wWITH 12 TAMS
«0040 SECS,
aMPL I TUDE TOTAL FILTER
LRmrOR MS ERRMOK PHASE
{uH) (O PNWER) (NEGRFES)
HEFNKE AF TER BFFOIRE AFTER

=06 01 «33,74 =55,57 1,07
..05 '.QO .30.16 '58.&0 1.‘2
eyl o,ul =3% 17 efp,64 1,04
o0 e, 01 «3K,72 =64,58 W89
=04 =, 0N widT,17 «%9 37 v 74
T 000 «37,9b =57,42 63
ey0} 101 =49 a8 ep),24 Y
.001 .Oﬂ ‘“3.35 -62.10 .ub
ee00 =, 0N =49, ,00 =9n,7R 31
A DU 2, 00w200,00 =59,19 05
-y *, 0] =dn,t7 =59,06 27
-y 0y v 00 el UL =R6,77 =y80
..06 .Dﬂ .36.2“ -61.08 ..83
=,1d 01 «33.%8 =55 47 o ,AY
1 01 w1 Ul »H8,59 »oh9
w2 .01 «30,83 «55,00 T
-el9 =01 w41,45 @57 .26 ' ?8
-'ab "01 '31.91 -00.92 078
eyl f 01 '33.07 .56.19 118
-y, 09 W01 m47.77 =02 H6 1,31

P WUl msu e =S7,43

MYISMAT(H ERRRS 22,9710,

200000
«00000
200000
*,00000
000000
,00000
00000
000000
000000
» 00000
200000
200000

PILTER
AMBL o
(0B)

206
008
004
03
« V3
03
02
001
400
-.00
W00
203
,08
o 15
081
26
028
o 25
19
W10

s e Widdden Sk S iR

.
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PROGRAM FUR FEVALUATING FTILTER MATCH

s g
R ot © O T NP E AN »—

FILYFR COEFFTCTENTS

0,00000
0,00000
60,0000
0,00000
000000
1,00000
0,00000
0,00000
0,00000
0,000¢0
0400000
0400000

0,00000
0,00000
0,00000
0,00000
0400000
0,00000
VeVW0000
000000
0,00000
000000
V.U0000Q
0e0000Y

CORRECTIAN FILTER #nR RECELVERS
FUR A TAp gPACING UF

FREQ pHASE
pRROR
(H2) {NEGRFEES)
BFFURE AFTEK
15,0 =t 1y LERR
aoio ..'6 Cns
29,0 = 8, W10
SO.ﬁ ‘.7“ .0‘
3%,.0 - by -y 05
“0.0 ..“Q .003
45,0 - i TR
5,0 = 3n ~,u0k
SS.Q - 1y W08
60,0 0,0p W04
bSlo .“ ‘OP
70,0 .82 -,03
15,0 .28 ®, 00
80,0 o Ch W00
55.0 AN QU
90,0 - 17 0d
95,0 w by ®,0H
100,0 o Ta 203
105!“ -‘ohP '.0“
110,06 . 9 y 09
TLTAN LY 06

NET REDUCT

IyN IF MISMATUH ERRLRE

B e P e a ISR

2001350
»,004>7

200968
'.00‘30
~. 00026
1,00160
“, 00718
®,00Uev
‘.00‘70
'.00168
«, 00006
-, 00084

- "':;W"""m“'

o G

-

R

R s

Bl LA %

t AND 18 wITH 12 TAPS

0040 SECS,

aMPL [ TyDnE TnfaL FILTER
ERRIR M§ EtRKUOR PHASE
(DR) ("h POWER)  (DEGRFES)
BerniRE AP TER  RBFFIIRE AFTER
05 =,00 .QQ.OI '52.95 298
W08 W00 =30 86 60,62 1,01
W08 sU0 =34, ‘50.06 e 91
W04 =, 00 wiB 1] whe, 24 W 75
U 00 wIN AU m6] 68 59
|n3 -000 .“0'55 '55.\6 .ub
W02 «,00 wdY U6 =~b9, 21 s 16
0¢ V0 w4l 39 w59 43 .28
!01 -.00 ‘52078 -61.12 .18
NeOUY e00e200,00 =60, 83 e NU
w04 =, 00 '“5.55 '67.73 syl
.y 08 “, 00 wdd,98 =64,17 e, 25
-y 08 W00 =d0 0l =58,063 e, 3!
LR N ) s, 00 «86,8 79,52 ", 26
it U0 =w8d, T2 =b2,91 ey 07
w, !9 wattl wdd,nS w6083 Pl
wyid U0 e8U KT w88,97 053
wylb 00 @38 b wHT 06 W A1
"Oq .Qﬁ .5"‘3 -65.1u .95
- 02 v Ul ®wUl %1 wby,bS 098
W09 U0 w37 ,00 ‘Sq.bi
2 ,nlNn,
nalligbindibtocon. . coiiin .

», 00000
L 00000
00000
000000

'.00000

..00000
+0000¢

w, 00000
000000

*,00000
200000

=,00000

FILTER
AMPL ,
(bw)

w06
“,0%
'.05
w4
'.00
w,0%
'.03
w02
*,01
VR
02
08
«09
w12
1l b
018
' 18
o195
VO
02

[

TP
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PROGRAM FUR EVALUATING FILTER MATCH
FILYER COEFFICTIENTS

8207‘"’5'

i 0,00000 0.00000 000“05 -.00000 !
e 0,00000 0,00000 v, 00817 ®,00000 !
! 3 0,00000 0,00000 01190 200000 ;
g ) 0,00000 0,00000 100288 »00000 i
i ) 1,00000 0,00000 1,00318 »,00000 i
; ? 0,00000 0,00000 w, 00247 000000 !
;, 8 000000 0000000 ., 00400 ©100000 3
: 9 0,00000 0,00000 00003 400000 |
. 10 0,00000 0,00000 e, 00101 »,00000 ;
v 12 0,00000 0,00000 »,00049 »,00000 :
5 |
|
i CORRECTIGN FILTER FAR RECEIVERS 1 AND 19 WITH 12 TAPS !
4 POR A TAp gPACING ur 0040 SECS, ;
b FREQ -1.7%-13 AMPLTTUDE 10T AL FILTER FILTER
1 FRRNR ERRON M§ ERROR PHASE AMPL 4
f (HZ)  (DEGREES) (LA) (DB PNwER) (DEGRFES)  (DB) ;
E BEFORE AFTER BpkOKE AFTER BFEFORF AFTER ;
i 15.0 '.61 -.()2 w02 W01 '.SQ.SE '63.15 060 02
} 20,0 . 63 W03 =02 «, 07 «39,00 *63,02 69 02
- 25,0 = by 201 @02 =,00 =39,07 65,70 \64 Wl
so'h '.Sq .')1 -.Ol ..00 OQO.“Q .7“.b° .“0 .01
35.0 ..bﬂ '.US -.0‘ '.00 .$°.97 'ea.“o st .0‘
“0.0 ',5\ '.02 W00 00 "“0.57 .65050 51 00 ) 1
45,0 o 4g W01 W00 W00 wd@,17 265,98 'Y »,00 i
50,0 - 3 -,00 W01 W00 edu,3h =82,36 37 w01 E
SS.O ‘.‘h 0O 001 e, 00 =wh1,09% .50.39 23 »,01 3
60,0 0,00 ne ny00 -, 00wd00,00 »64,57 W0 =,00 ' ;
65,0 <19 o, 02 -,02 = Ul =d7,4b =62,15 w21 02 _ :-
3 70.0 -lh '.Ub ..05 .00 '“l.’“ -S°|ba ..as .05 t p
4 ' 75,0 S50 me0d e, 09 WU w37, R0 59,88 -84 o 10 : !
4 80,0 1] 03 o 14 WUl «34,45 =58,79 .50 1S . ‘
k 35.0 .3‘ .0“ .an -.Uo '32.63 -62.57 *,29 .lq ;
: 90.(\ ..0‘ .06 -.28 '.01 .}2.‘51 .bboba 007 oal : ;
f 95,0 = S1  =,01 .20 =,00 «34,06 =a9,14 .51 .19 |
; 100,0 ei, 09 o, 14 eyl 200 w3d,u4 «%54,19 93 Y ‘ 4
: 105.9 -1.21 .Ql -.0“ .01 .50.91 -59.00 ‘Qal .05 ;
!_ : [ 1‘0‘0 -‘.1’ .15 '0“ ..o‘ .3°‘71 -50.22 1.?7 '.05 N
I

1 NET REDUCTINN OF MISMATCH ERRURS
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PROGRAM FUR EVALUATING FILTLR MATCM

e S LB NVT AL N =~

— e g

FrLyER COFFFYCTENTS

n,a00000
0,00000
0,00000
0,00000
0,00000
1,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000

0, 00000
0,00000
0,00000
0,00000
0,00000
0400000
0,00000
0,00000
0,00000
0,00009
V.00000
He00yY0noQ

CORRECTIAN FILTER FAR RECEIVERS
FUR A Tap gPACING UF

FREW
(H2)

50.0
5.0
60,0
65,0
70,0
15,0
80,0
8S,0
90,0
99,0
100,06
105,0
110,0
TuTAL

NeT mebuCrtnn OF

PHA
ERR
(OEGR
BFEORF
ad 04
-3.57
3.1
w2 62
2,20
=] 69
vl 2%y
..7g
-.]a
0, 0n
.J9
W01
87
A
2%
-.Sq
.‘.RA
3 1>
wi g
'“.bb
2,34

St
Al
EtS)
AFTER
-'ad
0€0
29
o\
e, 14
=20
w 14
.04
15
W17
oo
=10
.20
-,
|()a
22
10
W09
w15
'05‘
28

,01346
« 01488

103502
..0030“
., 02004
1,01060
“, 04708
. 0085
~, 00986
«, 00247
., 00409
=, 00058

1 AND 20 WITH 12 TAPS

€S,
INTAL P
M3 ERROR
(DK POWERY (D

AFTER BEFORE AFTER

«0040 SE
AMPL L TUDE
ERFOR
(LUR)
dFFNKE
Wl 201
oUS o000
.US -!\)0
.Sq -.01
o35 e 00
o Y0 2 01
23 0 01
017 201
09 ..01
he00 ®,00m
mel? ..U!
ve?25 ®,01
e 39 A
»e 5% 2 01
ws 10 W01
..88 '.UI
oo AY LIPR'R
..79 .Qn‘
-.bs .0‘
-.SU 000
'ub .\)’

MISWATUH EKRURE

mgi 07
n2l,81
22,55
'84.55
“@%,1%%
.‘\9068
29,22
.53.P0
49,04
200,00
36,10
“30,87
w2?,40
w3 ol
wde,nd
“21,54
2] .4
efd,02
23,89
wdb, 11
=23,Ad

wdg,be
o499 04
=d6,01
»52,34
°52,75
w4g 82
52,141
=hi,3d4
91,95
b0, 48
52,594
“54,97
46,94
«51,.37
'56.2?
wdl, 58
«51,68
57,51
'55.6“
wib,57
48,80

24,960y,

ILTER
PHASE
EGREES)

ALY
370
T.40
2479
2.06
1449
1,09

81

17
w,28
.'71
..9“
-.79
-.19

LB
2.03
3.20
4,00
Uets

000000
'.00000
00000
400000
«00000
=,00000
..00000
»,00000
« 00000
..00000
«, 00000
«, 00000

FILTER
AMPL ,
(08)

®, 48
=, 4%
".03
..00
", 35
.29
"23
=, 16
-, 09
'.00
ot
24
.40
57
o
81
.B‘
79
07
90

i il i Al i o\ i i A

PUCPO LN S TP N P
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PRIGRAM FUR EvALIAZING FTLIER MATCH

FrLtFr CREFFTCTIEMTS

L e R

TN S g S g

E { NeNUNQN 00N00Q e, 30852 , 00000
: 2 0,00000 04v00NY e, 17582 s V0000
b 3 0400000 0,00000 ., 2271 »,00000
‘ 4 0,00090 0,00000 *,22618% 200000
\ 5 0400000 U 00009 11007 e, 00000
{ 6 1,00000 0,00000 w, 1745964 200000
. 7 000000 0,00000 e, 168586 -, 00000
| 8 0400000 0,00000 =,22111 00000 .
b 9 0.0UNYY 0400000 “,08914 “,00000
f 10 0,00600 0,00000 ~,21837 200000 :
] 1 0,00000 0,u0000 025082 «, 00000
: 12 0,00000 0400629 -, 28801 200000 :
‘
¥
E CURRECTINAN SILIFK PNR RECELVERS 1| AND 21 wITH (¢ TAFS ;
% Pl A Thp gPACING UF 0040 SECS, ;
i 3 FREWY pHASE aMPL 1Y Uk raL FILTER FILTER
: § g RRK ERROR MS ELRROR PHASE AMPL
‘ E (H) (DghgFE8) (uh) (Ps POWER)  (DEGRFES) (LB)
% BEPNRE AFTER BEFNNE AFTER WEFORE ARTER
\ 15,0 217,45 47,51 o35 w7428  ®,11 e2,45 e1609,85 8,93
' 20,0 06,77 33,39 «,86 =13,41 W56 =149 33,38 =12,5%
¢ 2500 38.4p 20,94 = 5T =5,e4 =3,95 4,96  =11,52 “do0?
& 30,0 20 67 =20,78 e 19 wdelh =9,R0 =7,36 e, 16 4,01 3
E { 35 0 69,1y =44,43 we 86 wbebe 52 =2,497 U427 “b,16 !
1 3 un 0 =R7 9, =2],20 weHy wm/ g UH 2,51 =403 6676 »b,b6
: { 49,0m237.6p=146,11  =,h9 =5,4R 4,48 5,30 91451 SUe79
u £ 50,0 244,44y =18,83 W33 wU 39 U,NU w/,2h  udbl,ed =h,72
- § 59,0 «65_372530,23 08 =744 o111 =4,52 =270,87 w] b
: 60,0 0,00 Site07 NeN) m12,ER@du0 00 -, %4 %707 12,88
§ 09,0265, 34 94,91 webe =18,19 3,09 29 360,28 v14d,57
3 70,0 2\5.2'; 201491 08 @ingdd Se17 .bq =134 =to, 42
¥ 19,0 =40 Ta 38,78 w,04 ®1B,0% w3,73 =i, 38 19,56 =18,59
80,0 wof Iy 3,40 L I Y Y JAU =2 uh 107421 ], 78
85,0 194 0g 501,84 -ePy  wdy “,76 =1,dd 10779 «3,38
v 90 ,0m184 Bg »79,|0 W20 sPaed S.00 W51 105,75 w2 60
3 95,0 =27, 74 760,70 W92 ®=3./B w7,49 =1,eR 1040440 ©4,70
iy 10,0 w6l Yy=310,96 1,89 11,90 o,n03 =3,51 242,463 {3,7°
b 1095,0m254, 65 8,26 3,48 =/412 2,80 =8,46 P4he39  =10,b0 i
§ 110,0e196, 0 Se.,24 5,83 1o4S 3,14 =6,0%  2d4R,24 “3, 7R :
0 TUTAL 156 ,Sg 141,49 1,79 4. 0% 2,910 =1,13} i
E NET REDLCTINN iF MISuWATCLH FRRUKS 4y n5DH, '
§. i
] !
g )
? .
t
. B e ‘-J
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PROGRAM FUR EVALNATING FILTER MATCH

FIL1ER COEFFYCTRNTS

, 3
4 { 0400090 0,00000 00647 ®,00000 2 E
3 2 0,00000 0,00000 00980 000000 P
] 3 0,00000 PeUOLOO 0012066 «, 00000 i ;
4 0,00000 0,00000 W00322 200000 ;
¥ & 1,00000 0,00000 1,01266 000000 ; :
1 7 0,00000 0400000 *, 01472 . ®,00000 ; :
- 8 0,00000 0,00000 -,00013 000000 ; i
: 9 0,00000 0,00000 ®, 00348 ©, 00000 ‘ :
] 10 0,00000 0.00000 200108 200000 ; g
: 11 0400000 0,00000 -, 00116 “,00000 g b
, 12 0,00000 0400000 L0006R » 00000 % ;
| P
( K
| | o
3 ’ CORRECTIAN FILTER FnR RECEIVERS 1 AND 22 WITH 12 TAPS i :
§ FOR A TAp 8PACING UF L0040 SECS, 3 3
3 FREW PHASE AMPLITUDE ntaL FILTER  FILTER ; 3
: FRROK ERROK M§ ERROR PHASE AMPL, ?
g (HZ)  (DEGREES) (DB) (DB PNWER) (DEGRFES)  (DL) §
b E BEFORE AFTER BEFNRE AFTER HEFOIRE AFTER i
‘f ; xs'ﬁ -,G@ .03 «05 .01 «3b, 12 '55.38 .89 =, 04 ﬂ%
r\ 20.0 ..95 .03 04 LIYA! '3%.‘0 -60.97 .98 -'05 c ;
3 25%0  w.92 .02 .04 =,01 =35,33 ~58,44 ,97 “\ 05 D
; 3000 .93  =,03 .03 =,02 =36,54 =55,30 *89 ., 04 by
3 35,0 = 89 -, 09 W03 W00 36,39 =56,91 280 =, 0% ; f‘
‘g “0.0 '.7% '.0“ 03 0 '57033 .56.6‘4 .72 *.02
8 “5.0 ..60 .0“ .02 .01 '390“5 -55.90 .(53 '.01 _::1
A 50.0 '.Sq -.02 .02 .01 -“0.82 '58.31 '52 ..0‘ %
55,0 ., 24 .09 W01 e 01 *47,20 =55,71 235 »,01 i
bo.ﬂ 0.00 .09 0.00 '001-200.()0 '5“.71 .09 -lol 4
] 65,0 1S 02 -0} v, 02 wul U9 =54,35 ., 24 02 E
3 70,0 4R -, 10 o 08 v, 01 3R, 78 =S4,6R =-,57 007 ;
v 75.0 .bs '.15 ..‘3 .0‘ .35.(’3 '51.08 .080 .la .
. 80,0 .80 .03 o2 W02 =30,92 =53,84 °,83 23 : ;
; 65.0 .60 .05 -.30 .0? 185.85 .53053 -.Sq .32 ‘. k
J 90.0 .?% '15 .QBQ -.01 -27.85 .51.55 '.‘0 '38
95.0 '.5? .0“ -.us .'0? '88.0“ -54005 .Sb .“!
g- 100.0 'I.IQ .0“ 'Qul ..UP '2“.05 .Saaqo 1.23 .39 ;
3 109,0 el B4 - =415 w35 JU0 ©g9,50 =55,23 1,72 035 ;
: “0.0 .2.09 ..23 -.25 .03 .52065 .50067 ‘."b .éa
: TOTAL L9 s 09 20 LU1 =32,02 =53,80 :
L i NET REDUCTIAN OF MISMATLH ERRURE 21,7908, 3
g i
E ti
g !
§ §
L :
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FILTER CUEFRTYOTIENTS

0,046000
0,N0YQ0
f,0unQ0
0,00000
0,00000
100000
0,00000
0,00000
0,00000
N,00000
N, 00uQ0
0,00000

Ueb000Y
0.00000
0,00000
0,00000
0400000
Q.00
000000
UeV00VQ
0,00000
0.0000¢0
000000
HaU0ONO

CQRRECTInN FILIFR PR KECE [ VERS
FOR A TAp gPACING (F

FREQ
{(HZ)

15,0
e, 0
és,o
30,0
35,0
40,0
45,0
50,0
55,0
00,0
ob,n
70,0
75,0
89,0
85,0
90,0
95,0
100,0
1059,n
110,0
TOTaA|

PHA
FRK
(NG
BEFORF
- 47
.6y
“.74
..7n
-.Bn
*. 74
-.b‘
..aﬂ
'.EQ
0,.0n
<3

*.Sq
67

St
R
EES)
AFTER
09
01
03
=05
206
.02
w04
06
w07
ol
LIPRIY)
-.(\B
-, 02
=01
05
W 09
W01
®, 09
=09
09
T )

2D0040 SE

AMPLTTiDE

ERROR

(LK)
HEFNRE AFTER

00’5 .01
u.‘? -.U1
0.15 '.()1
=yl 3 =il
'-11 .Un
'.08 ol
..()b .U‘
0y 200
=, 02 =, 00
felIC Tellm
w, 0y U1
..Oe -,y
-.05 .U'
..‘U .OP
e !? o 01
-.P.‘ ‘.l‘)‘
ws 29 “,02
-.22 =-,01
welb L, U1
w7 002

« 13 o1

NET REDUCTINN NDF MISMATCH FrRRUKs

PROGRAM FUR EVALIATING FTILTER MATLH

W NOUUR
'.00790
0079
200809
00203
1,01259
NUIBA
=, 0024H
000062
=, 000009
+N00C2AK
v00012

1 AND 23 WITH 12 TARS

€S,

INiaL F
M8 ERKOR
(NY POWERY (D

353,53
=33,15
w34, 70
"5.”2
'35.33
=37,86
LR .32
midh Q1
200,04y
“d8 .1
=3$9,%6
~35.1%
=32 Ry
"31.?’
=31,20
32,50
'33.95
*37,43
wid 3,79
=3d 3N

HEFORF AFTER

=84,02
H3 4%
57,51
*59,50
6,23
=6],20
57,69
59,58
=5H,69
62,14
56,12
.56'57
“64,01
-54.51
«57,14
.55.8?
*H6,u4f
*50,062
53,66
“57,24
50,98

€2 hUNb,

ILTFR
PHASE
EGREES)

50
165
71

o 73

o 74

o 72
.1

« 54
32
Nl
=, 36
=,73
LANKRY
“i,13
=] ,04
-7
=30
N9
4%
Y.L

.QOOUOU
200000
®, 00000
«00000
=,00000
000000
-, 00000
00000
=, 00000
00000
. 00000
200000

FILTER
AMPL L
(0o8)

19
16
14
33
W 1
2 09
2 07
W04
WU
-, 01
-, 01
W01
006
Wl
18
122
23
21
W16
W09

:
!
i

-

e A el it e e S e WAt

20" i L s EAE  ro l T ae pee s
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PROGRAM F()R EVALOATING FTLTER MAT(CH

PILYTER COEFPYCTIENTS

y
S OXT NG UL N s

o
N -

CURREETINN FILIER #

0.,00000
0.00000
0,00000
0,00000
Ny0UDYO
1,000¢0
0.0\)000
0400000
0.00000
N0GNQ0
0,06G600
000000

FUUR A TAp gPACING
FREG PHASE
FRoOR
(M2 (UFGRELS)
HEFORE AFTER
15,0 - dg W13
e0,0 et 1y 05
5,0 1 2, -2
30,0 w1 3, m, 0N
35,0 =1 .3, -t
40,0 el _1q “, 0h
“S,ﬂ ey 0p « 05
50,0 - 8g 02
55,0 = 4y “14
60,0 6,0Nq 15
65,0 L4 LN
10,0 .90 .15
7500 1.27 *.26
80,0 1,61 -, 08
85,0 1.%4 o2
9000 .99 @5
¥9,0n - 13 o1
100,0 =1, 25 0P
!05.0 -?.3; -, 23
110,00  «2 8, -, 44
Tutay 1,3 Y

NET REDUCTIAN OF M

NR RECFIVERS |

Ue00UBY
OeVtu0y
000000
0,00000
V000G
0a00000
04008000
340000y
0aV000Y
UOUYnoO
Ca0NQ0Q
He00000

01010
»,01531
01614
01218
=, 008%6
1,02678
., 01488
00286
“, 00390
W 00310
=, 00136
00106

HE 20040 SECS,
AMPL T TUDE Inrag F
ERRUK M3 ERRNOR
{HR) (DB PNwFwr) (n
RFEFNRE AR TeEw HEFOIKF AFTER
w12 WU3 «34,10 wug,1n
o) “eUl @32,48 =84,00
-yl o2 =32,235 =81 ¢4
-eld 03 «82,R3 =50 04
e 07 200 =32,76 =53,91
- 05 eU2 =33,30 =5],48%
“el$ sUY 35,09 59,30
01 U2 =37,04 =53,7%
.y M) "eUl ®=4P,43 “51.9%
NeN Y -, 0Pm2uN,00 =48, 75
=03 TeUS ®mUl,79 w49 43
e.08 =01 =30,35 wg), 61
welh .()? ".51'56 .“bgbq
-, 27 W03 ©27,50 47,64
= 4] v 0% 25,34 w4l,00
L EL "ol wou,a8 =ay7 48
=y hy "ol @20 ,78 wu7,52
cehd = Gl elu, T4 wuB,Te
-.SV’ 'Ui '26.11 'Sl.ls
-yl AT L 44,98
W 30 203 =R, 607 =up,u8
ISMATCH FRrRUKe 19,810k,

AND 24 WITH 12 TaPS

ILTEk
PHASE
EGRFES)

1e02
1417
123
1.23
fe19
o138
1405
2 A9
60
o5
-.04
-1.05
1,53
“‘.69
LB X T4
'.7“
W P4
1,27
P09
Pede

*, 00000
00000
= 00000
« 00000
=, 00000
«00000
=,00000
000000
®,00000
200000
=, 00000
e 00000

FILTER
AMPY ,
(DY)

14
v 10
W U8B
«07
207
007
W06
203
=01
w02
-, 00
06
17
o 3
.Qa
e SU
200
-1
5%
0 47

it e o e e

Lk it i
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PROGRAM FOR FVALIATING FILTER MATCH

FrLreR COEFFYCTIENTS

0,00000
0.00“00
0406000
0400000
0,00000
1,00000
00u000
N0,00000
0.0000h0
0,00000
Ce0:000
00000

VeV000Y
De00LOQ
D400000
000009
e O0UNY
0.00000
V,00000
000000
0,00000
0,00000
0,G0000
0.00000

CORRECTINN FILIER Frik RECEIVERS
FOR A TAp gPACING uF

FrEQ

(H)

15,0

ed,n
es,n
30,0
35,0
40,0
45,0
90,0
55.0
60,0
65,0
70,0
75,0
80,0
85,0
90,0
95,0
100,0
105,0
1{0,0
Tutal

RHASE
FRROK
(DELREES)
BFFORF AFTER
*.2? 12
. 4y 01
®.54 " 07
'.SH o« 04
..ba ..05
LR - 01
v S7 0 04
’-“P 006
*.22 06
0,00 v 01
<29 .05
-1 =, 08
92 ", 0P
1.06 00
1,05 + 05
By 08
A2 s 00
..06 ", 09
“.3p  *,09
.3 1!
.58 » 06

0071848
..007a0
1005%e
000654
000058
1,01008
00178
=, 00275
00102
00003
e 00050
00019

1 AND 2% WDIM L2 TAPS

«0040 SRCS,

AMBL TTUNE 107 AL F

ERRDK M§ ERROR

LR (DB POWER) (D
HEFNORE AFTER  BEFORE AFTER

'.13 '01 -Sb.7° "58.35
“yi3 =, 01 w35, 7% .63093
..‘a -'Ol -SSQ"O -55.1'3
=y 19 *,01 =358,96 =60,58
'.nq s U0 'Sh.H7 wb]l,04
-.0/ e 0 -57.04 -61.“6
-.05 001 -59027 ‘57.28
-.03 .00 ‘a?.ab .60.11
w1 =00 =wd8,0b 59,78
0,00  =,01w200,00 =61,34
v, (00 01 =dd,0] 'Sbg’b
o] «,01 =40,22 =S0,4%
=, 04 01 -36|!7 -62.55
w09 WUl =338,51 «85,58
vyl o0V =§2,08 «57,12
OQRU '.U' -52001 '56.28
-.?8 '.UP '53.00 ‘Sb.’a
=, 210 =, 01 «3%,19 =8p,36
w13 W01 =49 ,.13 =89 40
. 05 W02 wdb,RY =56,49

W11 W01 w35,R8 =»6p,72

NET REDUCTTAN NE MISMATCH BErHURE

20,910y,

ILTER
PHaSE
EGREES)

034
e
W U9
» 54
He
60
' 57
47
P8
W01
“,33
b7
-,93
=i,06
".OO
“77
-.dZ
¢.03
v 30
» 48

», 00000
000000
»,00000
, 00000
*, 00000
200000
»,00000
000000
=,00000
000000
©,00000
« 00000

FILTER
AMPL,
(0B)

W14
12
o1
o0
U9
VR
06
+ 04
v 01
01
.|01
0 01
2 08
010
' 1S
W19
220
19
ol
0 07

i By TS G A U L BRI 1A T

3
:
%
]
3

= i AL

IR T ST
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3 PROGRAM FUR PVALIATING FILTER MAYCM

é' FILPER COEFFICTENTS

g 1 T T 0,00000¢ W0047¢

' e 0.00000 0.000“0 =,00801

' 3 0,00000 0400000 01022

: 4 0,00000 0,C0000 00314

: 5 0,00000 000000 100542

3 ] 1400000 0200000 1.008064

3 ? 0400000 0, 00000 00174

3 ] 0,00000 0,00000 =, 00239

' 9 0,000090 Q00000 « 00032

; 10 0,00000 0,00000 00060

3 h 0,00000 0400000 000003

§- 12 0,00000 0,00009 »,00014

3

E CORRECTION FILTER Fnk RECEIVERS 1 AND 26 WwlTH 12 TAPS
2 FUR A TAp gPACING ur 00040 SECH,

4 FREQ PHASE AMPLITUNG TATAL FILTER

i ERROR ERROR M§ ERRNK PHASE

L (N2) ~ (DFGREES) {os) (Db PNOWER)  (DEGREES)
¢ BEFORE AFTER dfFNKE APTER BEFORF AP TER

E 15.0 ® 6% » 02 welh 001 233,89 63,62 W63
% 20.0 ..bb ¢ 04 -.1“ .00 -3“.0? -63.52 .,O
i 25.0 ..bﬂ 05 L PRY- LR )] -5“.96 =0],40 W TV
30.” ’.70 '.03 ..‘1 ..01 '55'7° -57'70 |b7
' 35,0 o Te -0/ ., 09 “, 00 36,30 »59,92 063
4 “0,.0 ..b! .03 e,N? 201 =37,34 -bUQf’a + &0
E:; “5.0 ..5' W 0d -.Ob e 01 -59.57 .00.52 .55
\ 50.0 - Uy -, 01 v, 02 01 w1 ,93 -'60089 W46
b 55,0 = 2g 005 =02  =,00 =47,20 =59,73 +30
¢ 60,0 0,00 LU 0,00 =,00e200,00 =59,53 V06
§ 05.0 .?(J OV ..01 ‘pU‘ .u’|?3 '58.70 "a“
' 70.0 .a‘ ..L)Q '.0.'5 ..01 'Ué.}l .55.“0 ..53
5 75,0 .04 *,09 w,05% 201 «38,58 w6h 28 “,?73
3 80,0 T 01 wel( W01 @8d,80 wb0,14 ®,76
{ ) 3'5.(\. T | «27 wylh 01 =33 4 '55.90 LY}
90.0 .37 09 0 e P =, 01 33,06 '5“.98 -, 27
3 98,0 L1 T Y »e @0 =201 =3d,37 =57,93 W16
¥ 100.0 hdP 3] -.02 Q.Ib LIV .33007 -6310“ .60

109,00 1,04 e, 0R -, 08 01 =37,60 =»59,0) 093

: 110,60 1,04 W08 W 02 Ul ®40,92 wop2,04 1,05
¢ TuTaL 51 08 o1l W01 =385,R9 =54,02

] NET REDUCTTIAN OF MISMATCH ER&ULRE 2P, 120k,
k|

1
F:

000000
200000
200000
»00000
200000
00000
000000
100000
+00000
00000
000000
200000

FILTER
AMPL o
(D8)

oléb
o 14
ole
010
009
007
e 04
03
WU}
«,00
-.00
002
e 06
Wi
o 16
019
019
olé
2 09
®,01

e
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PRUGRAM FUR EVALIATING FTLTER MATGM

1 0.00000 (.:.00000 .005“
3 2 0,00000 0su000Q ®, 00781
] 3 0,00000 0400000 000879
- 4 0,00Q490 0.00000 .005“‘
; ] 0'00000 0.00000 -.00037
3 6 1.00090 000000 1,01002
. ! 0,00000 0400000 "y 00670
3 " 0400000 0400000 . 001069
3 9 0,00000 Ve 00000 ", 00154
: 19 De00000 DeUOYNY W 00043
3 1 0,00000 000009 00043
le 0,00000 Ue00UND « 00030
1 CORRECTINN FILTER FNR KECELIVERS | AND 27 wITW 12 TAPS
: FIIR A TAp gPACING UF 0040 SECS,
] FREQ PHLASE AMPL L TunE TOTAL FILTER
] ERpOIR bR MS ERmt)M PHASE
. (nl) {OEGREES) () (Do FNWER) (DEGREES)
] BEFORF AFTER HebnkE AP TER  HEFORE AP TER
é ls.ﬂ ..0? b ayd¢ o '39037 ‘55.03 b8
C 20.‘0 .."‘ .U‘ o0} =, -37.55 .62.l9 .75
'k- 25.(\ ..?n -.Ué.’ -."‘5 ..{I‘ ‘.57.10 .SQQGS .7°
1 30,0 w76  meUd e 02 @,yl «38,17 59,76 W12
E ; 35,0 . 73 “,0h ., ¢ W00 =48, 18 @f(,b64 oh?
g 40,0 o bg a,03 =01 eVl =S8R, 78 =8y ,47 062
45,0 - .Sy W 01 ., 01 001 =40,49 57,12 %1
SO.n -.Qn 06 .'OU W 00 .“}'ql -59.52 W48
35,0 -, 2n WUR 00 ® U0 w49,5y =§7,9% 28
- YU ) 0,0p 02 Ny OO *y(11w@200,00 =S58,46 02
; eS,0 .79 .,)P .y 01 U1 45,63 *56,65 .,30
% 70.0 .SQ =09 ey =01 =myn 1} s5%,96 LY X
4 a 75,0 BT e, 04 e, J0) w38 AN »89 80 . A8
9“ h 60.0 .Q‘ '.05 .|1“ 002 '32.31 'S“.“a ..°°
’ : 85,0 By, TR 3 W01 =30,AY 57,14 o, A2
90,0 Y 10 X4 *,Ul ®30,24 4,7 -, U
F 95.0 .OQ LY -'31 ®,02 -30.A3 .55032 e 00
? 100,0 - Sg -, 04 wy by V! ®31,25 «57,49 oS1
3 105,60 et 0, &,10 -2y V0 =33,3]) 58,20 091
110.0 .l.ilj ..07 'l.lo .0‘ .37.?7 -SS.QA '.07
TuTAL NY) o 06 o1 WUl o34 .8b whp,uY
NET REDUCTINN UF MlSMaTCH FRRURa  21,A704,

®, 00000
200000
'.00000
000000
*,00000
,00000
'.00000
00000
*,00000
200000
»,00000
000000

PILTER
AMPL,
(0b)

L
02
02
02
YT
W02
02
WU
, 00
-0
200
203
2 09
W18
22
27
29
29
o 24
o8

Rt

¢ i 7 Lo 1

s i i b

A e Rl it A Cma i siios. it P s e
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PROGKAM FUR EvALUATING ¢+ TLTRR MATEN

- FILYER COEFFYCTIENTS

A i D,00000 000000 2004533
3 2 000000 0,00009¢ «,00977
3 3 -0,00000 0,00000 10094
y 4 0,00090 0e00QNG 200157
3 3 0,00000 V00000 *,00%8¢
3 [ 1,00090 Je00000 1,011¢3
3 ? 0,00000 300000 w, 00948
g N 0,00090 0400000 000RY
3 ) 0,00000 0,0000¢ -, 00173
% 10 0,00000 0400000 00002
; 1 H,00090 0,00000 », 000061
] 1 0,00000 0e00UOO 000042
! CORRECTIAN FILTER FNR RECEIVERS 1 AND 28 wllH 12 TAPS
. FOR A TAp qPACING UF 0040 SEFS,
Fréq PHASE AMPL [ Tynt 10TAL FILTER
: ERRDOR ERRNR My ERROK PHASE
£ (L) (DrGREES) (uN) (3% POWER) (DEGRFES)
3 BEFORE AFTRR BFFNRE AFTER BFFORE APTER
19,0 o 4y «,03 o 01 201 =41 A2 60,26 W44
4 20,0 = 3¢ ,13 0@ e01 =a3,70 51,92 W48
; 25.0 ..07 02 w01} ©, 02 w4, 7? =54,.81 49
v 3000 '.60 LIS ] e, - 0@ .“0Q2° '51.01 2 U8
E 35,0 =.S9 .12 ayN] =, 00 wi0,1] 53,98 047
3 “0.0 ".“R o\)i e 00 'U? -42.02 '52.85 b
s 43,0 . 4y W08 ., 00 V! =43, 14 =855,9) ' 45
3 $0,0 LIS 00 00 201 =4l 42 =6e,20 319
l 55.0 '.1& JO8 e, 0V -, 01 ‘50.6“ '56.00 26
; 60,0 0,00 W03 0,00 P Ulw200,00 =60,05 03
¥ 05,0 Pa 2,01 w03 =02 edl,90 =52,89 w27
3 10,0 90 , 07 e, 0h =00 39,74 «S7 .78 «,87?
1, 75.0 .70 '.0‘, 0.10 .Q? '36.03 ‘S.’.’O we??
N 80,0 i -, 03 LTRY) W02 =32,12 *54,79 . ®e 79
_ 85,0 .61 .08 ».2b 201 =29,09 =84 np w58
?: 90.0 ,aq .09 -.35 e, 0 '29.01 '54.52 '.'S
3 95,0 . Ug -, 04 v, 37 ®.07 =29,3) «%3,74 Wil
3 lC0.0 - 8y S K] wy 34 = 0] =29,9¢0 »53,48 + 98
L 105,0 1,9 “s11 o 7 D1 =3 Uy =50 ,80 1,40
“0.0 -!,Go -.27 YRR 02 »l4,28 US!'lQ te82
h TUT‘L .7‘ .10 Q‘? QU‘ .3‘..“ '51.69
] NET REDUCTINN 0OF MISMATCH ERRURSE 19,8500,
*
y
E

*,00000
-.00000
*,00000
«, 00000
»,00000

00000
*,00000

100000

«,00000
», 00000
*,00000
*, 00000

FILTER
AMPL ,
(08)

*,00
»,01
LEX' R
v 00
« 01
W02
201
200
», 08
=, 01
201

W05

12
20
27
32
35
W33
28
21

e e e Lt et W o, AR £ e
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PROGHAN FUR FyALATLNG FILTeR MATOHR

; Filrkn COEFFYCTRNTS
\ 0, 00000 0 uNU0U JOOREN L0000 :
e De0uUNUD N0 YN0 PR A LY ®,00000
3 0,00000 IV 00RO 00000
- 4 0,0u0Q00 0,000 Nldon *00000
3 { 8 0,00000 0400000 -, 002¢% 0000V
® T Vet {1,Ng094 ®, 00000 :
? 0 00000 Qeudiny -, 00099 400000 |
{ " 000000 LIV «, 00080 -, 00000 !
; 9 0,00000 000000 *, 00021 00000 i
: 10 neOunnD nev00NY W00109 =, 00000 :
: : 1 HeuuON TV IV =, 00007 00000 .
; ; 12 0 NuUN0 (e OQNG v 00RO «, 00000 i
3 |
| | |
} 5 CORRECTINN FILTINQ Fre HELELVERS 1 AND 2Y WITH 12 TAPS |
: ; FOR A YAp qVACLING UF Julinl SECYS, i
3 L FREQ pHaSE AMPL S Tube TnlaL FILTFR  FILTER ;
L \ FRpIIR Erwiip 8 BRRIK PHASE AMPL , i
’ tne) (Dphpfes) tin) (h POWFR)  (DEGREES) (P .
, 3 REFORE AFTER  HprnkE AFTLW rEFOIRE AP TER
3 ] lb.ﬂ ‘.SQ o1 «y?d Ve =81 ,4] ‘S(’.H‘ o 70 Y4
5 { 20,0 = Ky JU2  ee?l =,01 =30,90 =6yU,0b]) oA} 21
E E 25,0 -, 9 03 nel9 “-, 0P =51 ,3¢ =53,4b 090 l8
E | 30,0 =1 g -, uh ool w0t =32,60 =55,76 ' 93 W15
E‘ f 35.0 .‘.(“ -.On oyl Q0 ‘5?.01 -57.02 04 .1“
4 40,0 ..oh '00‘ e lv oVl .530’2 '56.07 093 .‘2
3 45,0 = B> WOS  mgl} WP =38,76 =53,10 WA7 W09
; ; 5()'0 '." ..’\)1 ..\')“ .\)1 .57.09 .hU.lh 073 '05
3 ! 9Hh,0 =, %% WY eyt mg0u wUd 95 =53,08 ) 001
; % YUN, S LT LIR At maulelun 0g =54,40 W00 =01
;. : oY, 0 L4y =02 edDU =,ud =d42,1%8 =55,2% =l =02
r s 70,0 Ay e,07 w0 ®,ul =Sh,33 =55,80 *. 99 o
{ 19,0 1,24 -,18 .7 Jul =33,37 =»50,08 el ,U3 e 0A
a'.).ﬂ ‘.b‘ -.\)P .." .\)P .89.70 '51.03 .‘.65 .16
4 8BS, 0 t,68 AL -ey? J1P wel ul mh] 99 o{ 40 29
; O 1y 1% meds =01 =T hb =h1,7A .1,26 v83 }
99,0 I YR wc bty @,y @R Ul =H|,0h w0 37 1
‘OU.ﬁ .D; -, Nd wed9 0P 'R‘?.Pa "'52.‘“ .'0’ Os’
105,0 w6y ®y17 e tS WU0 @4) JRY =58,99 o4l ' 83
s \lO.n ..Q' ".‘2 -.?-‘ sy '56.?«! .SU.qn .79 02,
i TUTAL .95 L 00 W20 JUP @31 24 =52,42
E NET REDUCTTIAN Ok iTomaY(m FHRURS ¢l 140G,
E
F
|
§ 1
4 ]
{ _
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PRIGRAM BUK FVYALIATING FILTER MATCHM L
1
Frlobie CULPPYLTIRNTY ;
i
) | Ny0OQSON UISTTUNR XY NI YY) ., 00000 b
Py NhaDuvyl Jeliltutg =, 01016 ", 00000 i
' 3 0400090 0,00000 «01289 ., 00000 o
i q Ne0uNRpO 000000 W0UT69 ®, 00000 ;
‘ Y Deilno e NOYOY «, 0047} + 00000 o
} ° 1,90000 000000 1,01808% . 00000 Lo
: 7 N0yt 0quluny ®, 00940 *,00000 L
B helunye n0000Y e, 00293 000000 ; %
9 0,00000 0,00000 w, 00137 ®,00000 cd
to Na0UNhOD 0400000 00007 400000 5
11 Neyano Ny 000G *400008 *,00000 :
te DeNuOQO DevOCNY W 0004 200000 i
:
b
CURRECTINN FLLTFW PR RECEIVERY | AND 30 WITH 12 TAPS
FOR a TAp gPatlng ue 004y SECS,
- FRE( PH,SE AvPLLTUNE mrag FILTER  FILTER j
5 ERRIR LRRMW M8 LRKDR PHASE AMPL, E
% (Md)  (DEGREES) (h¥) thy POnkR)  (NDEGREES)  (hB)
: BFFORF AR TER  bepnik APTER  RwEPORE AP TER
: 199 =1 .0 WDP wa0h WUl eSd ne w85 Yy 1404 W07 §
: ¢0,0 el 11 U ey =,01 =33,46 *6(0,44 118 +08 3
b 25,0 ol Yy i =l *eul ®33, A7 wSp,72 1e1R W03 5
3 | 30,0 el 1n ., un oy 01 »34,15 =&Y yA 1ot 103 ]
E 35,0 =1 1) .09 -4 W00 wSlU,dp ehp 81 1404 03 )
] 40,0 =,% =,0% a,0] 01 =g8 18 w54 ,49 ' 94 W02
E 05.0 o In 4 ayli] W01 e37,32 =hYe,69 oA 02
3 50,0 = ng 0! R 20! 39,85 =§7 A7 087 400 ;
i 5,0 = 3, JOH $0G w0l #48,07 *8p,59 .42 ©, 01 ;
b 006, N 0,00 07 0,00 "yD10200,00 *8Y,4? W07 ®,0t i
E oh,0 LT V3 -3 =02 =U2,99 ®why, 4o o, 3 W01 k
: 10,0 3 P B o7  ®aUl 37,47 ®54,01 ., 78 06
g | 15,0 7 *. 13 L TR R) Wt 233,638 =82,.17 »{,10 ol d
i ! LT 1,1a =03 a,2) WP g9, 90 =83 .47 =l,21 23
45,0 1,1 208 agdD WU w@R, 00 wH§ W0 “t,04 32
v, 0 .’ﬂ 14 -y lY .Ul =27,40 -Sl.ba w80 Y )
: 95,0 =, 0p W00 w2 e, (P eh P4 by S e01 Y
i 100,60 o 65 WUD a4 w02 weH A3 =§7,10 b 38
' 105,06 1.3 . 1} sy 42 WUl =81 ,00 =55 40n 1,17 32
: 110,06 1,8  «,13  a,2) WUy w34, Al =5 94 1,38 J24
: TuTa W93 «OR 19 o010 =41,70 #854,33
X NET REDUETINAN OF MISMATCH EnRURE e2,63Dp,
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PROGKAM PR BVALDATING FTLTER MATCH

FILYER COFFPYCTIENTS

Mo DO LT EE Ny~

— o g

0,00000
NDya0ung0
0.000“0
f,00000
0,0utu0
100000
n,00000
n.O(\\)OO
be0QUQO
0,00000
Na00u(Q
(VR ITR

CURRETTION FILTER PR WECEIVERY

PUR A TAp gPACLIMG bir

FrEQ PH,

FRp

(H) (DgGr
sEFORE

eV, 0 o7,1a

e%,n 39,01

40,0 =18
55,0 =06 7
40,0 wA? 2y
4S,0e238 Ag
$0,0 244 4y
55,0 =ab 4>
60,0 0,00
6%9,0=265,2>
70,0 215 38,
7‘.0 .UU.UQ\
80,0 =o?7,%%
85,0 194 2y
90, 0m1K4 19
95,0 =27.%)
100,0 wol, 1n
109,0254 89
110,0e194 8¢
TOTAlL 156,5%%

NET RENUCYTINN OF

St
R
FES)
ABTH
4v,2¢
12,493
271,317
-19.5‘
'u“."b
“pe u?
=]d7,94
.‘G.Q"
wylh, 3
L1 T
97.n9
enuy, MR
37,18
38,07
$0u,te
a7TY,57
79,77
o§12,44
9,14
Be, 4
10) .09

0,00¢04 v, 28582
Go00000 e,17000
0400000 s, 212%8
1,00000 o, 21714
0,00000 02004
l).OOUOO '.‘5’50
W,00000 o, 15%94
0,00000 ., 20606
0, 0000y =, 0895%
0,00000 =, 21004
DeVU0O0OL 02110
Ue WOGDYQ w,2004A
AND 31 WITM {2 rAPS
dUNUL SECH,
avPl g Tunt 1INTAL FILTFR
ERROR MY ERRUIK PHASE
tLh) (0n POnkRY  (DEGRFES)
UE bkt AFTER  HpFDRE AP TER
19 7,29 3.\0 '£.$3 150,20
.920 .‘,snlu 'Ql .‘.55 '!“.bs
W01 whg12 w43 =d,9R v|?2.27
0’.’ .’.QQ -Q.Qb -7.53 I‘.‘°
v00 ®uin W80 =4,04 P2,25
.g‘s ol ?.7& '3.9“ 0“.’7
Y] el hHY “.’Q 3'3‘ 90.91
0] L TY.1 Ua1h 06.92 .203.08
ho /b ] '0.“2 269,91
Ne VU -,s.sS.PUOQ“U -.’Q 59.“
vy 01 =1%,59 .19 05“ 362,91
.Sd sl 80 5.39 .0‘ '10.76
00 w1810 o3, dd o] 4dU 1n,2}
weld ol di l.n‘ '2.51 ‘0‘.60
a1 ey o "e99 e}, 14 106,84
."“ 'd."‘“ S." .“Q ,0“06‘.
"“l -iobﬂ '9.50 ‘l.ll ‘0"?6
2e10 12,02 e 'S.Sl TLLTRE
00 ".ﬂ‘ 2.65 -6|"7 3050"
5. A9 1,406 5.56 '6.00 ?“7.23
F AKX 408 3,16 =1,1¢
Mlavatli ExeURE 4,200,

®,00000
100000
w90 0
2000y
»,00000
V0000
*,00000
000000
=,00000
»00000
©,00000
v00000

FILTER
AMPL ,
(Nuy)

), 4
'12.90
‘5"2
4,44
wh,0p
1,39
-b.bS
'S.Hl
ok ,08
-\S.S!
«1%,97
17,32
oi8,70
'0.“‘
‘“.0'
'5009
5,39
"“.“'
"1.’2
'“.“3

kA b i S AR, Wkl

TS S

Ul i L s 1
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PROGRAM FUR EVALUATING »ILTER MATCH

FILTER CORFP PCTENTS

i 0,00000 0,00000 LR
F] 0400000 L400000 e, 01343
) 0,00000 0,00000 ol
4 0,00000 hatNOOY 01238
) 1.00000 V90000 1.0i007
7 0,00000 GeVNUOO »,004828
] 0,00000 UeV0000 000213
9 0,00000 DUN000 v, 00228
10 0,00000 0.0M0000 «002%7
1 n,00000 N,00000 », 00079
12 0,00000 Uy 0C000 00148

CORRECTINN FILIEx Frx RECFIVERS {1 AND 3@ wllW 12 TAPS
FUR A 1Ap gPACIUE UF WV040 SECS,

FREQ pHASE AMPLITULL ToTAL FILTER
FRROR ERRUR M ERROR PHASE
(W) (DEGREELS) (DA) (DY POWER) (DEGRFES)
BEFOKE APTLR  UFFNHE APTER WEFUNE APTRER
15.0 '.Sn 13 welb W03 ‘1‘.’7 .“Qg7n o7
20,0 = 84 U eglt w01 @32,79 57,98 ™
25,0 @ 9> e 0l aylu =02 =32,R9 =he | ' 91
30,0 el g =yl agl§  ®,02 w38,29 =h¢,4 v 94
’5.0 .‘.oh ‘.\‘ .Q“ .00 "!.aq '5“.“3 .QS
40,0 w93 =04 e 08 V2 ®34,17 =82 4 ™
43,0 = Ay W06 w8 W02 »38,97 =81 14 A9
50,0 e 75 W02 w08 W02 =3A,13 =S4 ue W77
58,0 = %9 1Y w02 =0t wd3,58 «52,98 52
60,0 0,0n o1 0eN0 *,02 200,00 =5},0% ot
65,0 Jdu W01 Y =, J8 =dP, 09 =49, 86 'S
70,0 Ba 21S ey 05 =, 01 w16,35 =8),70 1,01
75,0 1.8 =21 YRR W02 wl2,%4 =4a,08 ef, 48
80,0 1.6 =08 w,2) v0V =28,87 eub,0b Y,
85,0 1,69 W10 e, 38 WU ©dh,S6 =4s,88 1,80
90,0 V,1a 083  wede  e,01 wdS 70 =4/,99 °, 9
9,0 23 209  a,S4 e Ul 24,22 =u8, 40 w14
100,00 =, 7y W0l e 84 e,0d w26,4) w49, 73 W74
105,0 o1, 7np =423 =4S W01 @28, 21 «8],29 1,47
110,90 =2,1y  =,32 o,82 W06 81,56 =db,54 1,81
Tutay 1,09 W14 v25 WU ©29,97 eu9, 44

NET RENUCTIAN (' MISMATL™ ERHURE 19,4709,

o e v e ) BT ke e e

s 00000
*,00000
000000
-.00000
+ 00000
«,00000
000000
-.00000
000000
'.00000
200000
®,00000

FILTER
AMPL
{08)

o 19
o8
o2
W1
ol
010
008
008
o 01
e, 02
v, 01
200
o1}
24
W36
W48
050
1 50
T
039

* Ay s g ey .

il etz ot

FEPESITF NUFRIP STy

il 3 st ona B kv

Lol b, sl

s

bt

et Bt i il e st

i it
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S LK L IWATY TN JARE

na0ntign
NDeutigo
Deauph
Ygnge
D edudo
ﬂ‘ndﬂﬂn
I D INETE)
1e0u 0N
Daufinn
heDUOD
Ny 0yupd
A ETRAEY
(CFSL IRV
(\.nl'i'\""
Naiunan
(VT

Fthe & TAp ebaCirt g
pHaSE
pRpoR

(Dplinf e 8y
uFplipk ApTeo

Frb
tniy

19,0
20,0
e%,0
30,0
35,0
40,0
ah,0
50,0
59,0
6l N
oh,n
10,0
15,0
81,0
8h, 0
LTI
95,0
oo, e
tus,n
1100
Tiitay

NET WelhiCy

e Yq
" _fn
Tg
Aa
An
X
LY}
hy
'.‘U

ug

NP
*, L2
LIRTR

o 01
-y ut

VY

etV d
-, 09
“, 01

ouh

o0 s
-, 0P
»,n?

el

e

o I8
'.Q?
*,uf
w,ul

M1

sl

UPSYRIEVE I
“.Uﬂﬂnﬂ
NeNOUAQ
DU N0y
APVITRTE X T
0000
Ja00900
Uttty
JeUvydo
neuttyy
Uy Uhiyvon
LN
IUFSTULTIN R Y
deu g
N, R0y
J4,00900

1
.ﬂndw SLfﬁ.

MK Y
-.00250
0604y
a,Nj0N89
LT 3
unlA
LIS VT )
1.0132A
s, 0udd?
o, 0u%} 3
NUNUY
LI OGTY
NILER!
s, 0u0eY
0002y
'.0001‘

€ ~llW 1o TaArS

aMPL T a0 0l aL FILTFR
bRk My ERRIK PHASE
(11R) (N FOAFRY  IDLGREER)
BEENRE AR TER  FPORF AR T W
el "L @i% gy en9 49 oS0
el *.U0 wld, 29 wan YA 60
e '@ W00 w344y eap,2n o 79
.ol °, (0 wih 0¢ whp, B} LR
Y D mih e e77,9% A8
w7 U @l R ent by L3 )
-y Iy et w87 .70 way, 81 71
. oUD e 30, n¢ ohp,ui L
., N@ "yufl =i R] enp,7? o 3¢
Ay fy cvuNa2IN Ay ehq 37 N5
.yl Talh a4 whd, PR =27
o) T @30 Uy =Yy g LYY 4
-y NV s wmgly Py ehH,uu =,0Y
-y lu LD Wil hp =], *l,1Y
¢ A FL A CRETY T 1,13
o.‘i‘ =0l -dQ'?h ‘nglo s RY
weld Pl @8N 1e en,hN w85
w b3 Wl @80, P8 @Yy, 82 25
-y P ! =38 .00 =hi,IH 77
g l? SyUt el a0 ehy Yy Ve
.‘h .UO .’3.‘8 -hl.bn

Tanw OF P TShATLs buRObSE

ek uuny,

*, 00000
200000
°, 00000
+000NY
'.00000
Wy OGQOV
=, 00000
s 00GOV
s, 0000y
200000
=, 00000
0000
=,0000y
.0“00“
«, 00400
200000

FILTER
AMPL,
{(Dhn)

O DTy e

e IR
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PROGRAM FUR FVALuArIN& PILTtR MATCH

)
=S LXNT UL iy -

—

.t e s
NS wWn

FrLeeEr LQtF?!CYENTS

0,00000
0,00000
uel00QN
0400000
0400000
0,00000
0.00000
1,00009
0,00000
Ne00000
0,00000
0,00000
0,00000
N,000C0
0,00000
0,00000

0400000
VeUNQOD
0.00000
0,0090¢
0,00000
000000
0.00000
0,00000
Ve 00000
0400000
0.,000v00
0,00000
0,00000
De00000
0,0C000
0,00Q00

CORRECTION FILTFR FrR RECEIVERS
FOR & TAp aPACING UF

FrEp
(HZ2)

15,0
20,0
e%,0
30,0
35,0
40,0
45,0
50,0
55,0
60,0
65,0
70,0
15,0
80,0
85,0
90,0
95,0
100,0
105,0
110,0
TUIAL

Ug
NET ptDUCTInN OF MISMATCH ERRUR®

PHASE
FERpUK
(D GoFES)
HEFORE AFTER
. 4a o2
'.bﬂ - 02
LI X LB
.nsb 'O1
- 8q -, 01
=. 8 W02
»_ bg + 03
.06‘ .'09
- Y -, 01
0.00 005
« 30 W03
LYY -, 02
B -, 07
1,14 W01
.1 W02
X N6
.29 ", 07
-.27 -.U?
- 84 w .05
'.96 o U1

01

00087
*.00256
00604
»w, 01089
(00923
00678
»-,00086
1.01328
-, 00247
.|00313
+ 00041
=,00088
20004%
-,00023
00024
..00013

1 AND 2 WITH 16 TAPS
«00H4D SECS,
AMPLITUDE 07 AL FILYER
ERRTIR M§ ERKNR PHASE
(us) (NB PONER)  (DEGRFES)
BFFORE AFTER HFFNORF AFTER
well =00 =3% 40 '69049 050
wal} =, 00 »34,29 -56.58 066
weld WU0 =34,45 66,26 ' 79
wyl) »,00 ‘55;02 '6a|81 .87
“09  ,00 «35,12 «77.93 "88
e 07 U0 ‘35.89 '67.60 183
w04 s (0 «37,76 =64,81 ' 71
*202 400 #39,62 =5p.41 54
w2 *s 00 =4U,R] whb,72 o3
Ny 0y W00e200,00 59,37 05
=e0l =40 =45,32 wby,28 .27
wo 4 =, 00 -39.04 ‘55.28 -.62
oy D00 w35,75 =58.40 .95
wold 200 wil,66 «71,93 ®1.:15
T 16O 29,88 mb4,90 “-1,13
-.30 =, 01 '29.26 'q8.70 ‘.85
w33 =,00 -50.16 ‘00.50 =, 3
-y 53 «i0 »30,738 70,382 25
welt PR '53.?b '6"18 .77
-y 17 ~e0] «37,68 =59,54 1407
ol 000 .33.32 .61.80
28, u8pH,

», 00000
,00000
*,00000
000000
®,00000
400000
=,00000
200000
*, 00000
s 00000
00000
« 00000
=, 00000
000000
»,00000
100000

FILTER
AMPL,
(DB)

013

4
.

o S

o

o A

R T T R N ey
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FILTER CNEFFRCTENTS

PROGRAM FUR BVALLNATING FILTER MATCH

1 0,00000 0,00000 100861
2 0400000 . 0,00000 »-,00357
3 0,00000 . 0400000 W 00993
4 0,0.000 0,00000 = 01650
S 0,00.00 Ve UNDOO 001978
o 400000 0,00000 e N010%
7 N,000¢0 e 0000V »,00198
8 1,00000 0,90000 1,01424
9 0,00000 400000 w,01159
10 0,0000q0 04000090 w,00173
. i1 0,00000 0,00000 -,00313
3 12 0,00000 Ve 00000 -, 00040
: 13 0,00000 000000 ", 00111
3 14 0,00000 000000 w, 00038
: 185 000000 0400600 -, 00027
1 1o 0,00000 0,000y -, 00024
2
§ CORRECTION FILTER Frm RECFIVERS 1 AND 8 WITH 16 TAPS
: FIR A TAp gPACING UF L0040 SECS,
: : FREW pHaASE AMPLITUDE T T AL FILTER
: : FRROR ERROK M§ ERRUR FHASE
3 ; (rnl) (PeGRFES) (08) (Do POWER) (DEGREES)
2 i MEFNRF AFTER HFFORE AFTER L FFORE AFTER
3 3 15,0 =1,1n =402 =07  =,00 =53,90 =69,55 1,06
3 ' 20,0 =1_19 U @07 =, U0 32,96 *6%5,73 14°2
3 25,0 =1,2a  =,02 =00 WU ®32,75 =b6,40 1426
: 30.ﬂ ey 27 02 -, 04 *, 00 =34,1) '71.b2 1925
4 35,0 =115 e, 0N -y 02 ., 00 w34,27 =»79,68 119
} 4o,n el 0y W00 s 01 0N =34,98 =71,18 1,02
4 ud,0 - Ry -, 01 2 00 WU =36,69 =73,71 A3
: Sﬁ.n ..61 "0‘ .01 .Un -uo|1“ -bb'93 .60
\ 85,0 - 3 W01 01 W0 =i 75 =72,03 o 32
4 60,0 0,00 W01 ne00 WOOeRN0 00 »79,17 W01
.>: 55.0 .Sh '”t -.03 ".00 '“3.09 .b9.17 ..35
2 70,0 JI0 ®,01 =07 w, 00 wsT, 08 =68,41 e, 71
8 75,0 99 w01 walB LU0 w33,02 =T1,47 “1,00
F BO,0 1,07 =0t =4 L00 =g9,06 =hY, T2 “i,08
g [ es,0 .8 W01 me35 LU0 w27,32 =69,23 Y
3 90,0 26 JOUd  agln  m 01 w2b, 46 =h0,27 X
'. 95‘0 ‘.“Q -.0‘ .QSU '.0(’ -'dh.b': -h.’.ls .hq
2 ] 100,0 =1,77 -, 08 Y W00 web,up =59 ,37 1,70
: L 105,00 =2,5) W02 wedb 01 =gB 08 =59,94 2453
; 110,00 2,89 07 me?d = 03 *51,01 =6U,43 2.8
3 YD'AL ‘.?Lj .03 .8.‘) .(}0 -30. 39 -64.59
3 L ONET REDUCTIAN OF NTSmatlLit ExRuURs 34,3008,
3

0000V
®,00C00
200000
»,00000
000000
=,00000
00000
..00000
+00000
'.00000
000000
-.00000
200000
», 00000
400000
«,00000

FILTEP
AMPL o
(DY)

W07
W07
06
04
e
W01
-,00
01
.'0‘
0 00
.OZ
07
15
2%
S0
W45
49
2 47
38

22

L a5 ARG A X
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PROGRAM FUR EVALATING FILTER MATCH

OTNT N EWINY -

FILTER COEFFICTENTS

0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
1,00000
0,00000
0,00000
0.00000
0,00000
0400000
0400000
0400000
0,00000

0400000
0,00000
0,00Q000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0.00000
0400000
U,00000
NeN0QI0
0.,00000
0.000G00
0,00000

CORRECTIAN FILTER FAR KECEIVEKS

FREG
(HZ)

15,0
0,0
e5,0n
30,0
35,0
40,0
45,0
50,0
95,0
60,0
65,0
70,0
75,0
80,0
85,0
90,0
95,0
1000
105,0
f10,0

FOR A TAp gPACING OF dD040 SE
pPYaSE AMPLITUDE
ERRUR ERRIK

(DEGREES) (0R)
HEFURE AFTER uwrFKE AFTER
-_Za o N0 01 - ,00
*. 36 =01 =,00 000
LY 200 «e00 000
., dg 2 00 we01} =00
- dy =il wo01} *,09
'.SR e wyt] 0 00
..3ﬁ o 24 w04 =00
- 35 LA 000 e 00
w17 =00 4,00  =,00
0,00 OHd Ne00 s 00m
11‘ 903 ‘-0(.‘ ".l)ﬂ
.?‘ '.()?. ﬂqoa -.Un
P8 -, 07 weilo W00
i 13 2 01 TR, 0 00
.22 03 w .t} « 00
'.0“ o 04 -.lb ..O‘
o ldo «, 7 woll U0
.07‘ -00‘ .011 000
..q; ‘002 '004 l01
.. 87 09 W04 w01
44 0 04 N7 000

TOTAL
NET R

EDUCTIAN DF MISHMATCH ERRURS

1 AND
CS,

», 00019
e, 00072
200283
'.00671
200779
»,00287
000186
1,00134
’.00230

\-.00300

«00031
00107
,00038
*, 00042
«00021
00017

4 WwlTH 1

TOTAL F
M8 ERROR
(b POWER) (D

ohbh, Ul
-QS.Bb
'43.0‘
'“3.?“
‘“2.67
'“3.53
=48, .50
.“5.05
1,19
200,00
50,67
=45,2¢
-“2.e7
37,81
*56,3%0
»3%,63
w36 42
.3’.20
'39.05
-02.2&
=i40,03

BEFORF AFTER

«T6,74
=78,61
-67.“2
-66.25
73,29
.71029
64,25
56,88
=h8,006
bh],064
ohy, T8
'bs.“b
«58,26
'71.87
"hy, 32
.59.75
59,99
«72,54
an],29
eh2,5%6

22.5306.

6 TAPS

ILTER
PHASE
LGREES)

128
o306
ol
03
W43
39
v 34
26
17
+ 04
10
wy 25
*s34
e, 33
19
209
sle
o7
« 90
192

'|°°0°°
», 00000
'.00000
»,00000
w,00000
'.00000
®, 00000
'.00000
*.00000
..00000
'.00000
'.00000

200000
*, 00000

900000
.|°°0°°

FILTER

AMPL |
(D8)

*,01
200
200
e 01
001t
001
000
000
200
000
201
1k )
06
e}
o13

19

014
o1
004
.04

i A et o T ki - el S Pl

i 5 O ool Loins et Sl i3 e

| LSS

i e 15

| eadiusanlt




e e St

IR R

T e

DB~ AL N~

FREW
(HZ)

15,0
eo,n
25.0
30.0
15,0
40,0
45,0
50,0
99,0
60,0
65,0
70,0
79,0
80.0
85,0
90,0
98,0
1Qu,0
105,0
{10,0
TOTAL

0,000600
0,00000
6,00000
0,00000
neouLLON
0,00000
0,00000
1,00000
0,00009
0,00000
0,00000
0400000
0,00000
0,00000
0,00000
0,30000

FUR A TAp gPACLIWG UF

PHASE
¢RROR
(DEGrEES)
oEF(RE AFTEF
wi{ On e QU
.1.‘0 001
.1.1! -, 01
.'.QS '00
.oq? .OOO
-07T 000
- by s 01
w Uy v, 03
- 24 » 01
0,00 w00
.75 00
JUa 90
A ] W02
80 o0
Ty -, 00
W41 02
. 20 W00
- 9 -, 03
=l by « 0
‘2.01 .U‘
.92 W01

200
PROGRAM FUR FVALUATING PILTER MATCH

FILTER COEFFICTENTS

NET REDUCTINN UF MTISUATCH ERRURS

0,00000 00109
A,00000 »,0030}
0,0000Q0 v00770
0400000 =,01023
0,00000 001208
0,00000 0003069
0400000 -, 01301
0,V0000 1,011@2
0,00000 »w, 01981
0,00000 =, 00159
0'00000 '.00“7'
U 00CNU 00017
HaW0U0Y «,00170
04,90000 000016
0,00000 ., 00050
VeV0000 2« 00040
CORRECTINN FILIER Fnn RECEIVERS 1 AND 5 wlTH 16 TAPS
w0040 SECS,
AMPLITUDE 1NTAL FILTER
ERROK M§ ERROR PHASE
(OR) (DB POWER) (DEGREES)
BEFNRE AFTER HEFORE AFTER
o lu 200 =32,38 =7%,99 1,06
i w, 00 =32,07 =70,33 1,19
.ll ..00 .52.61 .75038 ‘012
o0 00 =34,24 »72,9% 1,03
.09 .00 .30.37 ‘70.&2 .Q‘
L07 w00 35,89 75,71 .78
v 0 »w,00 wliB,01 -72.$° LY
W04 =00 =ui,24 =67,57 W43
.QE .00 -07.01 -72050 .a’
ﬁ.oo .00-200.00 .69'28 ..00
wy N4 -, 00 wdld, 06 =78,12 ., 25
w08 v, 00 =33 ,852 =69,57 o, 49
weld e, U0 w3d, U9 =70,061 o7l
we 20 o000 w0, A6 =68,48 o, A2
'031 000 '29.00 .70.77 '.75
w4 =, 00 .27.39 *bh7,.24 welll
.Q“7 ..UO .21.36 .7u.10 .20
-.49 '00 .a7.05 .69.35 .°b
w48 WUl w2H,%u =67 ,08 1,69
=y dt w0 31,01 71,72 2,08
24 W00 ®30,98 =70,09
39,1108,

*,00000
»,00000
200000
»,00000
' 00000
'000000
«00000
'.00000
400000
*,00000
009000
*,00000
200000
., 00000
000000
«, 00000

FILTER
AMPL ,
(oB)

weld
“,l2
.11
10
=, 09
=07
.|06
=, 04
..02
e 00
003
08
o 10
22
% 3
40
47
W45
38

i

e i

NETPERETPETRL DR S SRR IR S AL S

Lt e i e it 1

RN PRI P

oA e e A e S
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CEX T S L& whyr-

1o

FILTER CUEFFTICTIENTS

0,00000
0400040
000000
0,00190
000000
0,00000
Ne00000
1,00000
0400090
ND,00000
0,00000
U TVIVEVRL
Qe00NY0
000000
VeQUOVO
VeOUBQL

CORPRECTINN FLLYER Fnk WKECFIVERS
FIIR A TAp gPACING UF

FREQR
(nd)

15,0
ed,n
25,0
30,0
35,0
40,0
4s5,n
90,0
55,0
60,0
65,0
70,0
15,0
80,0
a5,n
90,0
95,0
100,0
109,0
10,0
TuTat

PHaASE
e RpOR
(DEGRFES)
BEFURE AFTER
-1 .67 -, 05
-1.‘9 05
-!.aq .US
-‘.37 ..03
LRI L)
=t 04 W01
.taﬁ .Ub
LIN.Y.} -, 06
..BQ *, 01
0,00 0P
¥ W02
oMo =, 01
-”! .IOS
1,04 e
% W01
.50 04
.ca‘ .007
-] 0> 02
.1.‘6 ..Ol
w2, 2% s03
1."; .OIJ

NET REDUCTIAN OF MISMATCH ERRHRE

PROWRAM FuR FvAL ATING FILTER MATLH

32,18,

e g [P — oo - i N Sl = ’
201
0,00000 00177 s 00000
0400000 *, 00318 ., 00000
000009 «N1002 .00000
0.00000 '.Olaia 'QJOOOO
0ev0000 01618 000000
0,00000 (00604 ©, 00000
0,v0000 w 00947 000000
0,00000 1,01488 *,00000
0,00000 w, 01858 000000
0,00000 *, 00319 ©, 00000
Oeu00NQ e, 00472 200000
0400000 »,001¢d =,00000
0,00000 o, 00191 000000
0,00000 », NGOLY «, 00000
D00u0D », 00009 200000
6,00000 ., 00039 ®«,00000
! AND b WITH le TAPS
20040 SECS,
AMPLITUDE TOYAL FILTER FILTERR
b RKMR MS ERKOR PHASE AMPL o
tuie) (DR POWERY  (DEGRFES) (DB)
heFNRE AR TER  KEFUOKE APTER
.“4 e, 00 '30.“1 '61.26 ‘.ﬁe ‘.0“
o 0 U0 =»30,83 b1, 49 1ebl AL
.0‘4 .UO -31.&& .63'49 151 ..oa
.”3 -QU‘ ‘!3.‘3 '62.52 !.3“ '.0“
2 04 m 00 w33,47 =6),77 te20 g 04
.Oi‘ .(‘0 -50.55 .70.94 1.ﬂ5 ..0“
w3 «a,0) «a8§6,81 «89 04 +A7 e, 03
.05 U0 "R.7b '59.0q .ha -.03
.01 =00 wyd Re -08.02 .35 -.02
0,00 W V0=200,00 =66,37 002 000
wo0J e, U0 w42, 98 =6b6,73 w.30 004
o9  @,u0 =w3T7,13 »65,8% LYY 009
meih 00 33,45 w6i,12 -.88 .16
-.2‘5 U0 -dQ." 'bb’.a7 .‘.03 .25
..35 V0 .27.28 'b7.b§ 0.95 .35
'.aﬁ -.0‘ -46.?8 '60.53 -.SS .“5
wyH93 U0 w2h3h =59,45 o 10 e 53
w54 W00 =gh,2e =bl,H! 1e0u4 oS4
wg WA WUl @@l ,0d =63,22 1,84 s 49
.059 '.U! 'Sﬂ.ﬁﬁ 'b307b ?sz .35
25 o00 29,01 =62,03

b
(el L RE Aﬁj

A e

W P i S0 2

ik Lo e o 4 1 e >

oL £l a0

el

sttt et st A

ittt Wi Ll adon b Minia b
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PROGRAM FUR EVALUATING FTILTER MATCH

CORRECTIAN FILIER Frx WECFIVERS
FOIR A TAp gPACING OF

FILYER COEFFYCIENTS

0400000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
1,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000

0eU0VOO
0n,00000
0.,00000
0,00000
0,0000¢0
0400000
000000
0,00G600
0,00000
0,00000
000000
0.,00000
0.00000
0400009
VWeUNUOY
IUPSVIOEVE

AND
W00U0 SECS,

000047
», 00352

200989
.|01703

01924
'QOOOSb
‘.00‘56
1,012%9
'.01050
=, 00104
v, 00258
..OOOlS
», 00088
=, 00016
=,00019
s,00012

7 WITH 1o TAPS

FREQ pM,SE AMPLITuDE TnTaL FILTER
ERRNR ENROR M8 ERKOR PHASE
(He) (DEGpFES) (LR) (b PNWER) (DEGRFESR)
BEFORE AFTER wpPFnKE aFTER BEFORE AFTER
15.0 -.8: =, 00 w09 w0 36,34 '30.“2 ,BS
20.0 -.QQ .‘00 ..05 ..00 '3“.75 -B”QGS .93
as.ﬂ -‘.Gb '.0! oy 04 V0 =3l 49 -75.97 1.05
30.0 -1.0’ 03 03 W00 =35, 70 ‘65.53 1409
35,0 .9 2,00 -y 0e “, 00 «3%5,55 «75,19 099
40,0 - .9 ., 02 w0} »,00 »3%,95 =67,89 89
“5.0 .‘70 -.OO O|00 PRVEL .3’.80 'ﬁl.ss .7“
50,0 = .55 w=,00 W01 200 =41,09 =71,96 59
95,0 =, 29 W02 001 sU0 =l6,51 =70,19 +30
60,0 0,00 0 LIV 2000200,00 =73,06 e 04
65,0 . 34 2 00 we0} » U0 @dd,54 =69,943 ", 3d
70,0 BT w03 w07 mah 37,31 ehi, 54 »,70
75,0 .99 W01 wesld U0 @33 .14 71,33 .98
UO.n l.Oa -, 01 -.2“ o001 '2°|71 'b3.03 .1005
a%,0 .79 200 TR L) U 27,82 «72,4d ", 79
90,0 .20 WUU ey ld wyyl w2669 =h0,9% e 10
95.0 ."’ .'Ua wed9 -.U‘ 'eﬂ.as '03.35 .75
100,00 et By “, 04 e ly W00 w@h,78 *63,00 1,76
105,0 =2 69 - 01 Y | WOl w2824 =60,22 2,59
110,00 2 8, 007 wolV *o 01 =31,17 =59,75 #.93
TOTAL 1,20 w2 1 W01 ®3IN, A3 =hy,BY
NET RENUCTIAN NF MlomATCH ERRURS 3d,neon,

i MR i ks et s et e

'.00000
-.00000
»,00000
w,00000
®,00000
-.00000

000000
«, 00000
..00000
D.OOOOO
*,00000
»,00000
«,00000
=,00000
»,00000
*,00000

FILTER
AMPL
(D6)

005
1
0 04
03
0
W 01
000
®,00
®,01
000
002
07
o34
o84
39
"
'Y
o 48
v 34
48

iR o

g

i LT A ki oy Ml 5 il

PRSP AP 4 A0 (PR SUR Y
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Eallio ¢

203

FiLTEN COLFPTCTENTS

PRUGRAM FUR EvALUATING PTILTER MATCH

| 0,00000 0,00000 -, 00030
é 0,00000 D000L00 s000C0S
3 0,00000 GevlOuLOM 00008
4 0,00000 V00000 w,002006
-} 0,00090 0400000 00188
6 0.00000 0.00000 .OOal“
7 0,00000 000000 c0006€6
a 1,00000 YeUN0N0Y 1,00028%
9 0,00000 (00000 200562
19 0400300 0400000 w, 00002
11 De0UNLO 0,00000 00208
12 SO EVAUNTY NeV0000 v, 00289
13 N0 UD 0aU0u0Q 200008
1y 040u000 ALY e,00133
15 0,0v000 0,00000 ,00028
1o n.0uton 000000 »w,00057
CORRECTINN FILIEK Py RECETVERS 1 AND 8 WITH |
FUORK & TAp qPACIMG LF JL0UD SECS,
FAku pHASE AMPLITUNE TnYaL ¢
EPRNR ERROR M§ ERROR
(H) (DFGRELS) LY (O POWERY (D
sEFURE AFTER  HEPNRE AP TER  HEFURE AFTER
1S.ﬁ ‘.‘Q -, 04 wel) -.Un wib b8 .be.q‘
20,0 = 8§ JU3 ey 09 W00 m37,01 =bd,08
29,0 » % o3 w08 o0l @3R,00 o) 90
}0.0 ..56 ..03 -.O& ..0‘ ‘38.53 '61.65
5,0 .. 52 «,03 Y w00 =39,21 wau, 67
“0.0 -.b‘ .Qe ..05 tUO -00.‘5 -’0.0‘
48,0 e 3 08 P LU0 wid2, T} b, 00
§0,0 =37 =07 et JO1 edd, 04 =57,34
55,0 e 1 =, 01 w02 e 00 wd9,22 =67,07
60,0 0,0n o 0d N0 LNe200,00 =63,52
6d,0 15 03 -y 00 0N =91,70 =b@,060
7“.“ .25 '.G? eyl o, ,u0 wiy7,54 'bb.dﬁ
79,0 ) ] e, 06 we (1} sul =dS, 18 wRy, 42
80,0 Juy o 00 ety 0N wil (69 o74,17
65.0 .u? '03 PP O .\Jﬂ .“‘.gs .h“.se
90,0 o 3n L06  eelie  =eul =a3,07 57,06
95,0 AR =0T elld L00 91,75 =59,98
1o0,0 .2 =, 01 0o U0 wul,29 °b6,98
‘05.0 .27 w,08 08 0t -05.\5 -blosq
110,0 T o158 (18 meul =uf n8 =56,97
‘U"t .a .QS .nb .Un .Qn.7q .60033
NET mEDUCTTAN DF MISUATLH ERRLRS 20,04NDB,

6 TAPS

ILTER
PHASE
EGREES)

59
1)
%1
52
49
W 4S
38
29
W18
204
-.12
o2
e, 19
-.03
..‘Q
o 31
'Q?S
.20
wed3
o,l]

'.00“00
0.00000
000000
©,00000
100000
'.00000
000000
-.00000
00000
..00000
200000
‘.00000
000000
-.00000
000000
.|°°000

FILTER
AMPL,
(08)

'L
09
W08
207
W06
+ 0%
0 04
003
0 01
00
..00
+ 01
W02
03
2093
W03
01
..03
-, 07
=14

L -

o

it iz o

b it le e

s

At
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PRUOGRAM FUR EVALIATING FYLTER MATCH

CX~NT P N -

FilLekR COEFPYCTENTS

DeOVDQQ
0400000
fe00CON
0e000Q0
0,00000
0400000
0400000
1,00000
0,00000
0400000
0,000Q0
000000
0400000
0400090
000000
0,00000

0,00000
0,00000
400000
Ue00000
0,00000
0e0VQOQ
Ue0LDOVQ
0,00000
000000
0400000
0,0U0000
000000
V000
0,00000
0,00090
0,00000

CORPECTION FILTFR Fnk RELFIVERS
FUR A TAp gPACING UF

FREQ
(H2)

15,0
20,0
25,0
30,0
35,0
40,0
4S,0
§0,0
58,0
60,0
65,0
70,0
15,0
80,0
85,0
90,0
95,0
tud,n
109,60
110,60
YUTA[

8y
NET nanucran OF M1Smartlh ExRURS

pHASE
ERplk
(NEGRFES)
UEFORE AFTER
.. Sq 03
o 75 *,0e
u.ﬁq '.G?
'.33 00!
-m“' 0l
L =, 00
..6" ‘|0‘
..d“ .’02
'.?a 02
n.nﬂ QU‘
QSP .0‘
.64 w, 0
.99 02
1,1y w02
1,09 o 01
.70 W03
..nn e, 00
'.ﬂu e, 04
-1 .5, 00
ol BQ s 04

0

« 00091}
=,C0338
000788
*,01298
01102
KT
», 00740
1,01338
-.0!07“
..09136
0.0023\
00028
..00005
200056
-.00002

1 AND 9 wliH 1o TAPS
004" SECS,

AMBPL L TN TOTAL FILVER

ERROR M8 ERRUOK PHASE
(utd) (0B PNWER) (DLGRELS)

drkakk AFTER  HEFOKE AFTER
w, 01 .‘)n -“ogbl .b°|°0 .57
mylg ..00 -37.08 “65.5“ '73
nellg 200 *3n,89 wod, 062 RS
sy 2 V0 -37.53 .QQQQ‘ 1
..01 .(‘0 '3’.‘3 '7‘.5“ .83
w0} o 0 @87 ,488 «77,18 L
e, N0 " U0 =3930 »1§,97 T
2 00 ‘.()° .“?.as -67.97 Y
;00 W0 wdB 18 whB 03 20
febu WUNwA0N 00 70,37 o 01
-.Oa -.Uo .““.55 .76.03 ..!l
T n 00 3R %5 eny 53 n,bhb
eell = 00 w8A, 08 wT7],54 -, 98
..IQ .UO -50.60 'bbgqb "g's
-.eq I\ -28.00 .bv.lb -1.07
wo VR =)0 @@V ,hYH =049} o b
w, 'l LA .37.87 .b7.°b ey 00
moly .UO 007.91 -bS.b‘ .R\)
we 48 (1 w9 ,88 ehu, 83 1.5¢
-.PQ .0‘ ‘3’.00 -05.86 1.R9
290 000 «32,04 wab, 82
34,7808,

a1 AL MM, W L et o L

.000000
«00000
-.00000
000000
«,00000
e00000
*,00000
400000
'.00000
+00000
®,00000
00000
»,00000
'.00000
"00000
“.00000

FILYER
AMBL
(bg)

W01
02
02
W02
W U1
ot
w00
w,00
-.00
1)
W02
08
ol
W19
29
38
sud
44
039
28

A ks AL ) oA MGG, i it i

PR PRSP S

PO PR WPRTRY -1 3

Foohtle it e athadi bl o,

Lo e




3 -k
1 208 4 ;
j PROGRAN FUR EVAL'ATING FTLTER MATCH 3
- i
3 FILTER COEFFTCTENTS ]
: : 3
; \ i 0,000900 0400000 e 00044 ®e, 00000 ,
j 2 0400000 0400000 ", 00098 +00000 § ‘
3 3 0,00000 0400000 s00331 »,00000 ; :
- 4 0,00000 0,00000 w, 00817 +00000 ‘ i
4 5 0400000 0,00000 »0044e *400000 i ;
] 6 0,00000 0,00000 200750 000000 : :
E 7 0, 00000 0400000 W00167 »,00000 1
- a 1,00000 0400000 1,00708 000000 1
: 9 0400000 000000 000278 ©,00000 |
3 1o 0.00000 0400000 ., 00539 000000 j
' 1 0,00000 L0000 000148 00000 }
: 12 0,00000 0,00000 -, 00219 +00000 i
i « 13 0,00000 0,00000 100076 ©400000 | 1
4 : 14 0.00000 0,00000 00099 000000 - :
i 13 N 00000 0400009 TEL 00000 ; §
{0
v CURRECTINN FILTER PR RECFIVERS | AND 10 wlTH to TAPS ! i
; FUR A TAp qPACING uUF J0040 SECY, } ;
& FREQ PHASE ANPL I TYDE TnvaL FILTER  FILTER !
; ERRIK LRROR MS ERROR PHASE  ANPL, o
b (n2) (DEGREES) (0H) (DH POWER) (DEGREES) (PB) \ 3
3 BEFORE AFTER WFFONE AFTER BEFORE APTER | %
IS.O '.bn '.01 ..‘3 '.00 -34.37 .70|$7 .sq '13 ! V]
3 aooo -, 6¢ «00 w1} 200 w3l 6 =75,89 .1 013 § 3
: 5,0 . & 02 eyt 001 «35,39 »63,03 '69 W12 ; ;
3 30,0 = 7, -, 01 o il *, 01 «36,02 »63,34 W 70 o 10 i 3
35,0 ®.71 =03 <09  =,00 s3e,34 65,89 168 009 .
L 4,0 e 6 W01 .07 W00 w37,42 =70,16 bl 007 ;
b 45,0 = 8 W05 w08 =00 w39,57 eh], 64 1Y 005
5: 50.0 ‘.“Q =08 oy}3 .0‘ -0!.00 '56.62 .“1 .0!
4 55,0 =, 24 W00 @402  *,01 =da,AS wbhd, 50 o248 002
g 60,0 0, 0p 03 Ay00 ¢VU0n200,00 w62,063 03 00
65.0 .a‘ 00‘ ..O(i ..00 .“7l7d .65|U’ ..?1 .00
) 70.0 YN «,0 ay Ny o0 my2,21 =65,30 w, U8 2 01 :
] 75,0 JON -, 06 oy 03 sU] @A RS w88 79 », 74 003 5
80,0 <4 01 =00 000 @84,Ro =72,09 -,02 W06
v 5,0 1,00 W02 ety «00 ©33,5% w67,0% ., 98 Y :
Q0.0 .QH « 08 CYR ) o,01 =33,3} .56.05 »,A9 ol 4 ‘ .
E 95,0 .b‘ *,06 wglo '.00 .55.‘9 -51.03 -.58 .‘b :
;‘ 100.0 .“? -ya00 wy it e 00 win 51 =71 ,01 e 43 ol 4
&* 105,0 .18 =, 06 el U] wdl 17 wby 12 -, 21 12 3
E, 110.0 .lQ .‘3 LY w,0] wUAUB '53.01 wy,0b .0‘
b TuTal Y 05 0 09 W00 =36,43 =6],59
E NET REDUCTINN (W MISMATCH BRRURS €%,15%0u,
3
2
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PROLMAM FOR EvALUIATING FPILTER MATCH

— P gt o g e
FPIA SN O O0ETNT T EWN —

FILTER COEFFICTENTS

0.00000
f,00000
0,00000
6,00000
n,00000
0,00000
0,00000
1400000
0,00000
0,00000
0,000Q0
f, 00000
0,00000
N 0U0Y0
000000
Dy00u0n

d,00000
0,00000
0,00000¢
0,00000
0400000
0400000
000000
0,00000
0,00000
V,U0000
040009
VIRV
V00000
0,00000
00000y
400000

CORRECTYION FLILIFQ FAl KECEIVERS

FOr A TAp gPRACING UFP

FREY
tnZ)

19,0
f0,0
2%,0
30,0
35,¢
40,0
45,0
50,0
58,0
60,0
65,0
70,0
15,0
80,0
85,0
90,0
95,0
100,06
105,60
110,¢
TuTal

pHaSE
ERpNK
(heGpkts)
YEFORE AFTEhR
. Uy Y
..bf =, 00
LN Y] =01
LI} ) 03
-.,07 o 01
LI X =01
-.Q‘ -, 0
- 37 -, 01
e 19 T
0,00 00
Pk o1
.sﬁ o, L
A7 07
LAY =, 01
Tda =00
JUd +0%
.1 W 00
‘,7’ =,04
.‘.‘ﬁ '.0”
1,30 L)
LTS e

NET ReDUCTYTIAN UF MISmMaTCH FrRRURS

'.OOQEt

000839
®, 00980

000922

T Y
'.06477
1,00803
'.0070!
'.00332
-.001“5
*,00028
'.00016
.|000£3

200018
-.00003

1 ANND 1] WITH 16 TARS

w040 8SeCS,

AMBPL [ TyDL TATAL FILTER
ERKOK MS BERKIR PHASE
(DA) (D PONER)  (DEGRFES)
CPPOKRE AP TER  HEFDKF AR TER
Y W wu@ 8] eg,09 Ny
w0V -.00 .30." '66.3‘ .“Q
o0 " 0 @l KY =73 %6 o 67
-y 01 W0 w33,43 whp,51 WU
-y ty 200 = 3,08 -79.71 6?7
w o O} L) -59.05 -75.9Q o600
JUU Pt wdl ty @7d,1Y WD
N WO edud iU =Y9, 70 « A7
OU 0 =50,08 =70,98 21
000 ale2un, 00 o73,07 o0
ayle ®, 00 suu.éde =T0,3% *,25
LAY UN =t -uf').Sd '67.02 .‘sa
o, 04 WU «36,P4 =T, 82 v, 7%
weld W0 =33 ,08 =64 v, AY
e,?¢ W00 w3100 73,42 w, 74
u.ae -.00 ‘5“.?6 '('00.0'3 '.a‘
ol = U0 w30,57 70,30 oli
s d) W00 =N 70 wad, 68 W68
vel0 W01 e32,nh =65,48 1e14
ey ¥ o] wib 18 20U, )N 14,39
o 15 W00 @34, 64 =07,93
33,2908,

®, 00000
200000
-.00000
00000
»,00000
s 00000
»,00000
000000
v, 00000
»00000
06000
s00000
.'00000
e 00000
-.00000
200000

FILTER
AMPL ,
(by)

‘.00
200
o 01
o0
000

=00

=,00

=, 00

»,00
00

y
’
!

R

s b 4,78 401

LY S PPN S PP D

o s Ao, ¢l Sl !

P R B

i it

e i




L EATERTRROT TR TR T

B eriC s ol AL

T TR AR TR o

P B 2 W ARV JF P 3, VR g

ClinR
FREW
(n2)

19,0
20,0
2%,0
50,0
35,0
40,0
4s,n
50,0
5,0
60,0
05,0
10,0
15,0
40,0
Bs.ﬁ
90,0
95,0
1go,a
105,0
110,0
Turay

207

Frlefe LORFPTLTIENTS

00000V
0.00000
N 0QOQD
00000
000000
he0UODO
0400000
f, 00000
0.00(‘!)0
dyhutnn
1y 00000
GguNHOA
Hanuoan
0, 0000
fa0uoY
0 e OVOV0

Dl OMY
0400009
000000
VUV Y]
Qev0LNgQ
Ne00u0Y
0400000
D400ubn
eV 0000
H4VNQ0Y
Ve 0L
NaUNAY
U0 Bl
Pe00NY
TN
welhynn

R i

PROGRAM FiIR EvALHATING S ILTER MatTLW

200010
=, 00194
LY
=, 00RUAE
100800
NVPES
-.0USH§
1,00708
», 00802
'000350
‘.0001‘
'.000‘5
Y]
o, 00002
00024
OV00d

ECYINAN FILTE . bnn RECEIVERS 4 AND 12 wllh {6 TAFS
FUOR A TAp gralClnu ar yU040 SEfY,
pHaASE amieL 1 Tadg TV Y AL FILIER
ERnliK ERN M8 BRKMR PHASE
(DEGrkLS) ten) (Or POwER)  (DEGREEY)
PERLINE Lk led  opranbk apTrw nERURE AP TER
-.‘ﬂ .\‘3 .h‘ .”" -“7.‘5 .Oﬂ.qb .a‘
LR TS a, 08 W01 o, 00 @4l h0 ohh,20 33
- Ug ., o Ou WUN wdP 1| =68,08 L]
..S\ ‘Q\)n ey} 'QOO -“‘.'\6 ‘06.99 .Rl
'.51 .‘}n ..()l .(‘n -Hl.ﬂs .7‘4'&‘ .ss
- U7 03 o0} V0 =4l 8] ehY,20 51U
- up W0t o0} ., 00 wlQ,0y w6}, 94 W4y
L IS .12 -, 0} V0 SUR 83 -50.00 o 14
'.a? o) w0} e, )0 w(l, 74 -bb.$3 o2¢é
0,00 NS 000 U100, 00 »59,43 0%
.?\ vl ., saull wuT,98 =bh,¢% 18
) e, 01 ey *yul el RE =bo,s2 LXYE)
So TOY,) eo)? W0 wIA RE =87 .04 wob/
A2 ot esle  ®,ulh =§3,80 oTH,38 - A}
.54 ’00 'Q‘A .00 -S!QQd .blgbl '.80
b3 e d -erd "ol @31 ,19 =h],99 -,59
.lg ..(07 wel!? -, G0 -H.Rﬁ 'h\).l) -,22
..?‘ ..01 ‘.l’, .UO 'S?.\Q -7Q.72 O?e
=-,61% e -.?2 U0 @3, 7Y e7C,20 Wbl
e T4 07 melh naI w39 . 00 =bi,ve oR3
.sﬂ N ot « QU 'Sﬁ.\l et|,0d
NET ReDUCTIAN DF al§aaTCr LrRURS AT ELLN

-.00000
200000
'.00000
00000
», 00000
« 00000
»,00000
200000
*,00000
000000
=,00000
2 00000
..00000
+ 00000
®,00000
200000

FILTER
AMPL ,
(on)

-, 03
..O‘
*,00
W01
o014
201
W01
001
201
W 01
W 01
' 03
W07
ol
o 18
24
27
27
23
18

1
|

POFEPITRpR SSPPR I

L s amn s e ot kil e e L i

ol it
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PROGRAM FUR BVALLATING FILTER MATEM

FiLyER COEFFILTIENTS

et T i} P

. i
\ - 0400000 NeVOUND 00018 200000 i
H 0,00000 V0000 e, 00091 o 80000 i
3 N, 00000 0400000 003060 +00000 :
U] 9.00000 0.00000 '.00"“6 |°°“°°
) 0.000(‘0 0.0"000 .00'70 .00000
[ n,00000 0,00000 «,003¢1 200000 ‘
? 0,00000 Q0000 00234 000000 |
a 1,00000 V,4,00000 1,00138 000000 i
9 0,00000 0,00000 ", 00200 »,00000 ;
1o 0400000 "ueb0u0u 00351 0000060
1" 0,000Q0 000000 e, 00044 ®,00000
1e 0.000‘)\' 0.\)0000 -.00‘“0 .00000 R
1y 000000 DLU0000 200000 00000 ;
14 0400000 0400009 =,00001 »00000 !
1 Ve 0000V 000000 000001 «,00000 i 1
le 00000 Ve 00000 =, 000387 200000 | j
.
% 4
CORRECTTON FILTEG PR RECEIVERS 1 ANN 13 WITH fo TAPRS %
i PUR A TAR §PACLNG OF L0040 SECS, !
3 FrEQ pHASE AMPL [ TUDL 10TAL FILTER  FILTER i 4
3 ERRIR ERROR M8 ERRUR PHASE AMPL, : 1
" {nl) (0pGutts) (2H) (0w PONER) (DEGREFEN) (08) ; ;
9 SEFURE AFTER UPFNRE AFTER REFORE AFTLR X
F 1%,0 - U0 -, 00 -y 00 w00 =4l hd =72,22 uv «,00 1
E 20.0 ..SH e, 00 u.ﬂU .00 .“0.‘. '09.‘50 .sa .0! |
E; ds.n '.S(l .00 0.00 .00 -0“.5\ .76.“ .‘“ .01 i
30,0 - 85 o 01 w00 00 =d1,77 72,81 o83 000 §
F :‘s.ﬂ ..“Q o V0 ey 00 ®,0N0 oyl Re .70.a° U9 .00 3
: 49,0 = Uy e, 01 weo V) e, 00 ad?,37 "SQbo W43 .00
i “S.O ',3“ ‘.')‘ .n\) .\)\'J .““.‘\) 'h&.ﬂs .‘“ .00 3
4 0,0 -, 25 a0t 0V W00 wu?,81 *76,10 1) 000 4
. 55,0 » 1y oW 00 00 =83,61 «lo,3% ot d w, 00 {
§ 00,0 0,00 "01 00 =,00e200,00 =79,8} 01 «,00
3 05,0 A SUR we01  =,U0 =d9,99 =65,50 ™ 01
E‘ 70.h .an .\)‘ -.05 L YU 'QU.SG -7&.9“ -.aa '03 )
l" 75‘0 .aQ ..0!\ W.ﬂ? .UO ‘“1.u¢ .q,gas '.37 007 ’
30.0 .!l .«.\Z -.lu o\)o -37.19 'b“.” .'30 .“ }
: as%,o0 . W« well WO wi%, 22 53,54 w19 19 ]
; 90,0 =15 0l welB  =e01 =8G,60 =62,80 W1 % ;
3 95,0 =57 ve02  =eld e U w88,11 =n6,37 59 W16 '
D S N ¥ R T A L TL At 99 i3 i
E ‘05.0 ‘\.‘Q ‘.U? welh W01 -’hlqs 'b“.ss ‘o\' .05 4
“0.0 .‘.OQ ol 03 w01 wig0,00 '59.':9 1,18 w08 g
E 'u“L .Sﬂ .Us .07 .00 ‘segha .bu"a
E Nt REOUCTINN NF MISHAT(H ERRUKE 2%,77108,
i
E
i A
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PRNGRAM FOR EVALIATING BILTLR MATUH , :
FILYTER COEPFYLTENTA i %
3 H
s 1 0400000 Del000Y s 00054 100000 i
¥ d 0400000 0,00U0Q I TEY ) ®,00000 B i
; 3 0,00000 0400009 s 00900 400000 y i
'] 0,00000 VeV00O0 LPLIRAY «, 00000 ]
9 Y 040ut00 0,0000¢ y 01887 000000 ; ,
4 6 Do0U0NO 000000 W 00333 ., 00000 ]
: ’ 0400000 0,00000 *, 00404 000000 :
: ] 1,00000 0,00009 1,01704 *,00000 . *
9 0200000 Q00000 . 04110 100000 1
10 Ne000¢97 0,00909 v000%9 ©,00000 4 :
11 0,0009N 0,u0000 '.00“7 .00000 ]
: LIP] 0,00000 V0000 MG », 00000 ;
g 13 0,00000 0400000 s, 0000} 00000 ;
' 14 N,00000 0,00000 206103 ®, 00000 3 3
? 15 D00000 W00 « 00020 000000 O
i le Ve NU0Q0 0,000090 s 000uY ©,00000 ]
g :
: CORNECTINN FILIEW Prax WECEIVERS 1 AND td ATTH fo TAPS , k
3 FOR A TAp gqPACLING ULF ,00680 5eCH, 3 X
4 FREQ pHASE aMPLITUNE TNiAL FILTFR  FILTER $ ]
3 FRPOR ERNITR My ERKOR PraSE AMPL , 5 ]
L () (N GrErS) (uR) DR PaER) (DEGRFES) (DY) . :
3 BEPURE APTLR  WEFNRE AFTER  HMEFPNKE AFTER ;
_ 19,0 = 2a WGH e 0d WU0 ed0,11 =h], uA v 13 W08
» 20,0 = B8p  m U5  ae08  my0h =88,65 *60,01 ohl 07
E 2%,0 L) o 0! aeh? sUN @35 49 =wpd S0 .1 W07 f
E SQ.O “.0\ s U1 o1t -, 00 = 38,0 '7‘.” tehe T Y
E 55.0 “.(-‘u o 01 L 200 ®dU,97 wh7,0A 109 WY 3
% Wl 0 - 9 03 v} W0 @38,8) who,d0 »90 ' 03 i 3
| @S,n e Ta s d a,0¢ =, 00 =37,13 =b3,07 o RO W01 3
$0,0 o Tn ., 10 o0V WU @3A Q97 =55 .79 60 W00 i
$5,0 .8  =,01 ey00 ®,00 =4U,59 =68,50 38 00 i
00.0 0.0(\ |U§ 0.00 .()\-200.00 '53.02 .0'5 .0‘ }
0'5.0 .Sh sud '.03 -.Oﬁ 'HZ.QZ 'bd.3‘5 w, 11 .03 *
10,0 BR ® ) e NE = U0 =§T7,10 =638 ,UA .y 70 007 o
15,0 T I A WUl 32,28 =99,07 1,03 Jd b
'0.0 ‘.‘l 20 Y X W00 @29 ,17 77,31 ol 1? o 24 : ’
: 8s,0 1,04 W0 o ¥ U1 =@7,00 =bl,58 LA 6 3
l 90.0 .55 L) ..“' '.Ol 'QQ.OO '59|l“ '.ﬂO .“6 .
- 95,0 e 4y «,07 «s53 o, 00 =gn,33 *49,08 » 34 W52
100,60 =1.3%  o,01  «,%2 400 26,32 =Bu, 32 132 52
: ‘OS.O -2.2‘ .,08 ' XLE) WUl =27 R4 =hu,97 2,19 U3
“o.ﬂ .2.55 00’ s 30 el =30,94 .63.0‘ 2.6)Y 29
'u"t I.OR .\15 .?Q .00 .50.“6 .b‘.lh
NET REDUCTINAN LIF MlsmMAT(LH CRRURS 30,6904,
]
b
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PROGLEAM FOR SVALNaTLNG PTLTER MATEH :

Frlebw LOEBPICTIENTS

P

T IO S

O E N S E -

0,00000
Ng0uban
GG
Hy0u0g0
0,00000
0,00nQ0Q
0,000
1au000
0ghu0QD
De00GN
NN 0O
D,0000n0
ngduogn
O, 000N
Dengonn
NQOU('OU

(gt DXL
DeO0VOD
NN ON0
0ev0uliy
U.UOQOO
0a000L00
OPULETE RS
0.00000
G,0000¢
PG NN
ugunony
Veubuhin
geUOUNY
DUl
Nebluuy
HhaulyYnyg

COAInRBCTION FiLTEx Prm RECETVERS 1 AND

FOR A TAp gPACING Uk

Fréy
{ni)

19,0
e, n
2%,0
30,0
35,0
4n.n
4h,n
S0,0
SS,n
YU
65,0
70,0
75,0
8Y,0
85,n
0,0
9s,0
100,06
109,n
110,0
Tutai

NET RERLCTINN Ok

pHaSE
ERpON
("eGoFtS)
HER(IRE APTER
o S Y
-.nh -.Cu
.‘.nh '.u?
".1‘ wé
w! 1 wul
1,08 o,y
..Rq e, e
=, 07 o, 02
- 3 N
0,00 P
U s 01
LA =2
1,28 oM
1,30 ,02
l,?p W)l
.77 L
o 15 ®,ul
ol 1y = un
-2.(\1 LY
-2, N 0 A
‘.‘4‘ .\)‘

ampy| [

L RRUIK

0040 S €S,
'llnt 1o

200082
w 00Ul
00917
'.01702
Y YR
UYL
-, 00297
1,018488
-'00615
., 00059
e, 00140
WOuel?
=, 001N
00048
00017
N00eR

19 wITH |

LY® ¢

M8 ERWIIR

{(i:R) (O POAF R {h

Hefref ApTen

-."i
old
-n‘d
YALE-)
well®h
w03
LR
eIV
JIPRLURY]
- e
-.”ﬂ
e '3
wy2}
TR
-.Uh
»eB¢
o.s"
wg |
.oe’.)

o724

VN e84 Ry
e U0 @§l 1Y
®, Q0 ‘32.!0

L0 w3} a9

W0 ~338,. 74
e, i) w§d,P8
-.\)n .‘h.ﬂ.)
s, U0 =39,%7

OO wid QY

JUUmAL0, 00
e it wmdR, 33
LR X Y -0
", i) @i i

N mgi 0

U0 wgh 00

=,
-, 01
uf
s i}
* vl
U0

ATOMATLH PRRURE

odb, b
gt,8¢
wgh,ht
=-¢f,. %0
-51.‘9
30,25

wbbing AP TER

end, &S
ahi, 87
»70,18
sho,bl
'h’.lﬂ
2,98
“a,7h
64,94
*nY Y}
wht, 2l
.71.3‘
-05.!57
/o ,49
ki, Y2
onl 97
.60032
sht, /0
obed,/h
ohg, 10
shi, b4
oht,hH)

34, 28hn,

6 TAMS

ILTIFR
MrARE
EORFES)

o7
o83
104
110
el
1.0%
.Y

o 30
02
., Ul
‘..b
LAYl
".“‘
w28
w7
K
1413
1,99
Pode

..OUUM)
s,00000
=, 00000
s, 00000
=,00000
=, 00000
«,00000
®,00000
.000000
®,U00000
=, 00000
-.00000
=,00000
-.00000
'.000“0
»,00Q000

FILTER
AMPL,
(0w}

W14
o 14
18
W10
+UR
L)
U3
' 01
VO
(00
Ve
06
13
3]
0 35
W45
51
W50
4l
2?7

Mot vtk s e 2 e




S NI R o e st gt

.

i e,

00082
=, 00360
200794
‘.013“5
0031143
WO0709
=, 00335
1,01684
.'00597
.|00111
=, 00057
eNV0E2
00008
200032
200016
200014

1 AND Jo WITH 1
CS,
TOTAL F
M§ ERROR

(DB PNOWER) (n

"5‘5.35
=3d 50
»34,46
34,91
.55.00
=55,
-57oq4
39,728
eld RY
200.00
~dd, 17
Ll 1 I
iU Uk
“30,42
.28038
27,58
28,03
“2A,23
-.$OQOQ
“w3l, 54
41,77

BEFORE AFTER

65,43
T IYC-R
67,70
*68,50
*7u,18
69,94
=h5,47
56,24
“57.07
=59,70
*65,5%4
=58,99
97,28
61,82
=h0,92
*H0,62
©75,07
=65,99
=63,40
62,28

30,5104,
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] PROGRAM Fi!R FVALUATING FILTER MATCM
9 FILYFK COEFFY{TENTS
3 i N,00000 0,00000
3 ? 0,00000 0,00000
3 3 0,00000 0,00000
5 4 0,00000 0,N0000
: 5 0,00000 0,00000
: 6 0,00000 0.00000
f 1 Na00000 0,00000
5 8 1,00000 0,00000
- 9 0,00000 000000
, 10 0,00000 0,00000
! 1 0,00000 0,00000
E 12 0,000¢0 060000
3 13 0,00000 0,00000
14 VeliGOGD 0,000600
1g N,00000 N,00009
la Ny0goQn 0,00000
CORRECTINN FILVER FR KECEIVERS
FUR A TAp gPACING UF + 0040 8§
! ' FRE( pHASE AMPL { TUDE
- : ERRIR ERROR
- 4 (HZ) (DEGREES) (LK)
; ~ BEFORE AFTEP bEFNRE AFTFR
3 15,0 =, 45 03 “eld 00
20,0 = b9 =03 <12 =00
B gs,o = B3 -, 01 ~all 0 00
b 39,0 » 9y 000 -1l e 0N
35,0 =93 00 08 g
: 49,0 LTS 00 =yl e 10
3 45,0 = 7 D4 ey =00
,; 50,0 - 67 =10 ayd2 00
1 59,0 -, 3 ", 01 01 e 00
: 60,0 0,0n W 04 heU s lm
¥ ; b?.n 1S wud .o P -, 0
. , 76,0 JBR P01 e 08 w00
} : 75,60 97 m07 a1 00
3 4 80,0 1,24 W00 e, th e 00
g g 85.0 1,35 W03 el 00
é : 90.0 I , 08 wed? =, 00
a
', . .28 ®,0 eyl e 00
4 105,0 «1,.35  «,01  =,37 « U1
: 110,00 =1 _6y wti 7 et ", 01
: E TUTal .87 e 04 $21 W00
% NET REDUCTIAN OF nIratiL™ ExRURE
E
! 3
1 .

6 TAPS

ILTER
PHASE
EGREELS)

o 48
067
W82
192
094
88
o715
57
34
N4
=e31
=69
wi 04
=1.26
»1.23
-, 88
=25
55
1429
1714

+00000
*,00000

000000
*,00000

200000
*,090000

200000
=,00000
=,00000
® 00000
=,00000
*,00000
»,00000
=,00000
'.00000
®,00000

FILTER
AMP{ ,
(Do)

13
sl
ol
210
08
2006
+04
r-
001
01
0
004
10
18
28
037
243
14U
W57
286

Sl iR e e et SR S S B e i

P I P T

NI

JRPERIUTIE T R P T L S N

i S et ows di g

S T it oo it Bl
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PROGRAM FUR FVALUATING FILTER MATCH

Pt st M e s Pun P .
FRARE IO OTXNTNE I~

FILTER COEFFYCTENTS

0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
1,00000
0,00000
D, 00000
0,00000
0,00000
000000
0,00000
0,00000
N,00000

0,00000
0,00000

0,00000

0,00000
0,90000
6,00000

0,00000

0400000
0,00000
04,0000

T 0,00000

0,00000
0,00000
0.00000
0,00000
0,00000

CORRECTION FILTER FpR RFCEJVERS

FUR A TAp PACING UF

FREQ
(HZ)

15,0
20,0
25,0
30.0
35.0
40,0
45,0
50,0
60,0
65,0
10,0
15,40
80,0
83,0
90,0
95,0
100,40
105,060
110,¢
TUTalL

pPHASE
gRROR
(DeGrEES)
BEFORE AP TER
.1.16 -, 05
.1.05 .0“
. 9% +03
» Bga 01
.‘Bi .003
'.70 *,01
e Spg W 01
-.“? .Ol
- 27 W02
0,00 =400
.25 -, 01
.0 -, 02
To dUS
.83 -, 02
.7] Q01
.38 .03
-,21 -, 01
-.87 =04
.1.27 '.02
-1, 3y e 09
1R W03

NET REDUCTIAN OF HISMATCH ERRUR=

0000957
..00156

y00676

.QOOQbS
001254
« 00208
+ 00009

1,00718

., 00452

-.00071

=, 00166

»,00223

-, 00071

=, 00136

'.00025

., 00064

1 AND {7 WITH 16 TAPS

10040 SECS,

AMPLITUDE TNTAL FILTER

ERROR M8 ERROR PHASE
(L8) (DB POWER) (DEGREES)

REFNKE AFTER wFFOKRF AFTER
w06 »,00 »33%,74 ’60021 1e11
“ 05,00 =38,16 wh],39 1,10
wy 0% VY '35.‘7 .6a|64 qu
‘.0“ ..00 '3@.72 .70095 .87
ai03 =00 m37,17 =bdgil .78
w2 -, 00 .37.98 '73.8“ 069
-y 01 .00 39,88 =68,86 59
-.0‘ .00 .03.35 .70.0a Qas
-.00 .00 -“Q.OO -70.8‘ .?3
0.00 -.09.200.00 '81017 -y 00
Q.Ol =, G0 '“ﬁ.s’ '65.19 -.27
P 00 =U0 U4 =68, 48 ®54
e 0l W00 36,24 =65,483 w76
ol d W01 @33,38 ®6],96 ", A5
ey 2«00 =31 ,41 =75 ,24 w72
-.27 -, 01 '30.85 -59'98 -035
-1 =, 00 =31 ,4% =67 ,07 020
u.ab PVR .51.Q1 'bl.bs .79
nol8 LUt 33,97 =61 ,25 1425
w09 -, 01 '37.77 '5&.8? ‘Q“S
W13 Ul =34,40 '65.£0
e8,7508,

. ¢00000

00000 i
00000
200000
100000 3
,00000 “
400000
200000
00000
400000
,00000

,00000
,00000
00000
,00000

200000

FILTER
AMPL ,
(DB

009
06 :
.05 i
004 i
003
02
02
« 01
00
-.00
01
2 04
008
W14
21
126
28
126
19
W7

ki e M < &

SN S PPER IS

N NP
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LH ﬁ}xLxER caerrzcxe~1a

0{”!:0”"*{0qﬂﬂ!ﬂlfﬂ!&l@ﬁhﬂ

0.00000
0400000

0400000

9.,00000

0400000
0,00000

0400000

1.00000
- 0400000

0,00000

0,00000
0,00000
0,00000
0400000
0,00000
0400000

0,00000
0,00000

'0.00009

V900009
0,00000
0.0000¢
0400000
0,00000
0,00000
0.00000
0400000
0,00000
0,00000
0,00000
000000
0,00000

CORRECTION FILTER Frnk RECEIVEKRS

_.;NEY wﬁouchnN OF MISMaTCH ERAQRE

A PROGRAM FOR EVALUATING FlLTen MATGH

000387
'.QOQ"
00371
v, 00490
10100VY
'.00171
00080

1,00113

100705
“,00479
..00171
'.002;8
'000068
.Q00127
'.00021
»,00060

I AND 18 WITH 16 TAPS

24,3008,

e it s A aceblnd

FOR A YAp gPACING OF W 0040 SECS,
F REQ: - pHaSE - AMPLITYDE TOTAL FILTER
- ERROR ERROR M8 ERROR PHASE
(H2) (DEGREES) (08) (DB POWER) (DEGRFES)
BEFORE AFTER BpFORE AFTER BEFORE AFTER
. 15,0 el 1y m06 05 «,00 34,07 =59,11 1,05
'A a0 0 - .Q .05 «05 2 00 -30;66 .ﬁ0|70 1,00
;:,as,o -8y 05,08 000 «36,33 59,08 186
30,0 =, 1y ", 04 004 ®,01 «38,11 =60,82 o7
35,0 e,y e,0% 204 =,00 «38,84 »61,19 v59
MO,o w dg 001 03 200 »40,53% -70.69 S50
45,0 - 35 205,02 W00 =d3,46 =60,96 Y
0,0 = ;4 ", 06 002 401 «4d,39 =59,0% ' 29
A%,0 . e g W02 00l =400 =52,75 =67,00 o1y
60,0 0,0p W01 0,00 0000200,00 =74,09 .01
650“ -’3 » 0 o003 =,01 =48,8% 64,63 e,1e
70,0 22 =, 01 e, 09 "e00 43,28 =69,54 w,2)
15,0 .28 w04 a,08 W01 =40,41 =859, 68 ., 28
80,0 o 01 w13 000 «36,38 70,74 -, 2l
;ﬂs;b "1 '.03 O.lb 00 @3“.72 .65'90 -.08
’s.o .’61 ..09 ."8 .00 ‘30.67 .58029 .52
100,0 = 74 W04 1S W00 35,46 =64,3% 082
‘05.0 -l 02 =03 -.09 « 01 .57.33 -ba.3l 090
110 0 L ’3 .06 -.Od .01 'Ql.Sl 'b2.53 .98
TOYAL o1 Y «09 000 «37,00 =6§,31

000000

®,00000

00000
200000
00000
000000
400000

..°°°°°‘
000000
=,00000

000000

00000

000000
'.00000
200000
»,00000

FILTER
AMPL
(08)

'.Ob
", 08
*, 0%
.04
®,. 04
'.03
'.02
»,02
®,01
000
02
08
s 09
013
o146
18
o185
010
+01

2 b
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1 PROGRAM FUR EVALIATING PILTER MATCH 1
: EILTtR COEFFYCTENTS 3
- L 0,00000 0400000 w,00048 400000 :
4 e 0,00000 He00000 *,000%4 », 00000 :
3 3 0,00000 NyUOVOD 200309 200000 i
] 4 0,00000 0,00000 », 00869 *, 00000 ;
: S 0,00000 ¢,00000 01150 s 00000 !
2 Y 0,00000 0,00000 e, 00299 «, 00000 4
e ? 0460000 ¢,00000 (00247 100000 3
' 8 1,00000 0,00000 1,00243 .,00000 i
1 9 Na00000 0,00000 w, 00286 200000 E
4 10 0,0u000 000000 -, 0047% «,00000 :
t 11 0,00000 0,00000 200029 ¢ 00000 ;
3 12 0,00000 Ue00000 w,00109% *,00000 &
: Wy 0,00000 0,00000 *, 00048 » 00000 1
14 0,00000 000000 », 00009 », 00000 : 4
15 0,00000 0,U0000 *,00020 ¢ 00000 ! 3
i 0,00000 0,00000 “,0004S *, 00000 z
v CORRECTINN FILTER FAn RECELVERS 1 AND 19 wITH 16 TAPS I
4 FOR A TAp gPACING UF L0040 SECH, ;
2 FREQ PHASE AMPLITUNE TofaL FILYER  FILTER :
. ERROR ERNOR M§ ERROR PHASE AMPL,
2 (ul) (0eGrEES) (LR) (0B PNWER) (DEGREES) tou) 3
: BEFORE AFTER dpb0ORE ARTER  BEPOKE AFTER 1
4 15,0 =.69 =408 w=,02  =,00 +39,52 =6%,73 ¢59 N | ;
1 2000 =62 .02 =i02 (U0 =39,00 =67,88 e .02 P
b 2500  w.6% 400  =q02 4,00 =39,07 =68,54 e 02 .
k. 30,0  =.% W02 me0l w00 40,49 =6B,03 Y 001 | :
§ 35.0 = _60 -, wa01 LIV O]Q.‘f’ IYTRA! «58 000 i, ?‘
5 40,0 . Sy - uf N0 v 10 w4 ST =T4,93 v53 =,00 ] ,
r “S.O '.as .0(" «00 « 00 .“2.‘7 '70.93 .‘-‘5 -.00 _1
3 S0,0 =,37  =,03 201 (00 =435 »63,30 % 1 -,00 i
.\- 55.0 ‘.t& .Qs aol oQo '51,05 '64.21 .20 ..00 3
: 5000 0508 .02 0,00  =,00=200,00 =68,94 \02 .00 L
g 65,0 .l s Q0 w02 w, Ul =Ud7,40 *b) w19 02 1 E
: 70,0 IR YO PN (8 w09 =00 @4y T4 =6, . .,39 009 k
[': 15.“ .sf\ ®,04 -9 «00 =37 ,40 63,09 wy53 10 i ﬂ
= 80,0 &y - L01  eyld (01 =30,05 =59,91 .52 13 S
b . 89,0 i 1 W01 ws 20 *, 00 w32,63 »70,36 w,32 19 }
; 90.0 ‘.0\ |05 w22 ‘.(” w32, 61 ‘5708“ 00 .21 !
¥ 95,0 = .59 W00 e ?0 weU0 @3lU,0b =T3,09 53 o 20 :
&" 100,0 1,09 11 wolu 200 wla, ud =Hh 86 Ty W14 \ 3
: 105,0 »1.2 L02 me0M LUl =36,91 w58,86 1,22 405 b
k 1os0 -1l .17 Y04 ei02 39,71 =56.68  f.24 .08 o
; TOTAL 04 .09 c01 =3p,AT =b},52 :
2 NEeT atnucran 0Of “lbuﬂTCH FRRURS i uvhb, :
| i
3
9 ;




ILTER
FHASE
EGRFES)

Yo A8
3.73
3,18
2.%7
2,08
1.68
1o29
«B8d
37
wy, 0%
'.38
ey,60
o, 1
-.62
-.22
060
1479
Y18
"he21
N TY-E)

ghad e -
215
‘ PROGRAM FUR FEVALIATING FILTER MATLH
3 FILYER COEFFYCTENTS
r { 0,00000 0400000 00248
; 2 0,00000 0400000 *,00202
g' )} 000000 0,00000 s 0152%
% 4 L.OOOOO 0,0000¢0 "01?,‘
) 5 0,00000 V00000 V03704
[ 6,00000 000000 -, 00568
7 0,00000 G,00000 =, 01972
8 1,00000 0eU000OO0 1,00811
9 0,00000 Ua0O00NQ w, 04674
10 0,00000 0,00000 ., 01071
1 12 0,00000 0400000 -, 00410
1 13 N,00000 0,00000 e, 00%98%
2 14 D000 00000 =, 06149
3 1% 0,00000 De0NVOG ", 00220
; lo 0,00090 0479000 -, 001¢1
K
§
E CORRECTINN FILTER FnR RECEIVERS 1t AnD 20 wlTH 16 TAPS
' FREQ pHASE AMPLTITYDE 1NTAL 4
ERROR ERROR M8 ERROR
: (HZ) (OFGRFES) (uH) (DB POWFRY (D
: BEFIRF APTER  upbnIRE ARTEr  gEFIIRF AP TER
ls.ﬂ .a.Ob .015 W& -o01 '21.07 '50.2“
t.l 20.0 -3.57 ol O g“b .U‘ Oéi.ﬁl ‘50.04
3 25,0 3,1, W07 Wis U1 =g2,85 *56,32
;’ 30.0 .2.6? -, 04 .39 ..01 DE“.SS .56.7§
5_ 35.(‘ -?.?n '03? .35 -QUI '65.35 -55025
- 40,0 el b =,0) .30 WUO webobl =75,80
g 4S.n el 2% 08 23 U0 #29,22 whp,04
L 50,0 = Ta W Ob W17 W01 «33,20 «857,78
v 55,0 e %a =40t WY =qull =39,04 =73,14
: elV,0 0,00 », 0% NelGOU iNeR00,00 wp] 19
3 bs‘ﬂ .39 o1 rRE =e01 w36,380 =59,40
L ‘ 70,0 Y WUl me?H =, U0 @3N, AT =67,30
F g‘ 75.“ .07 w,04 -.‘59 .0‘ -£7.UU .S".l“
3 60.0 .67 .05 -.55 ‘Ul -ds'qq ‘58.00
t as,ﬂ .?1 .01 -.70 .0(‘ 'éz.ﬂ& .73'£2
% 90,0 = 8¢ W01 - &yB2 @Gl w2154 =56,00
: 95,0 et Hp =, 04 - AS e,Ul w21 ,04 »%7, 4}
] 100,00 «3,17 W01 ey ?9 oU1 22,02 =bl,08
; ' 105.(\ .a.‘ﬁ .07 a,b? .i’? -¢3.SU -5“.50
; 1 110,00 i b, *,03 50 ", 03 web 11 =%5,97
- ) TU'M 2.3“ .07 .“b o\” 'dsoﬂu .55.72
3 NET REDUCTINN NF MISMATCH EWRUKE 31 ,AbNB,

00000
000000
+ 00000
000000
e, 00000
000000
00000
200000
..°°°°°
400000
,00000
00000
=,00000
¢ 00000
-.00000
200000

FILTER
ANPL,
(DY)

.47
'.04
LI Y ]
.39
=,38
®,30
.23
n,l6
'009
000
o 11
28
W 40
1.
70
W80
+«84
80
2 07
47

st

e L P e e

i .

:
3
k)
i
i
:
¥
i
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PROGRAM FUR EVALIIATING FILTER MATCH

FILYER COEFFCTENTS

| 0,00000
2 0,00000
3 0,00000
4 0,00000
-] 0,00000
6 0,00000
7 0,00000
] 1,00000
9 0,00000
10 0, 00000
1 0,00000
1e 0,00000
13 000000
14 N,00000
15 0,00000
‘h 0.00000

0400000
0400UN0
0.00000
0400000
0,00000
0e00u00Q
0400000
00000
D,0N00OQ
My U0uNhg
N,0000y
0400000
Ue0(IU
D 00GOY
N,00y00
Del0L OO

CURRECTIOM FILIFR bR KECEJVERS

FOR A Tap ePACING UF

FrED PMASE
ERROR
(H2) (DEGuEES)
LEFURE APTER

15,0 217,45 35,79
20,0 66,77 36,91

30.0 -20‘6? -23.“u
35,0 =69, ,1y e9,8%
40,0 ®B87 ,942847,70
45,0e237 6pe129,65
50,0 244 4y =12,08
55,0 =6%,17 »4y,y5
6U,0 0,00 »18,41
05.0-305,‘5 QQ.SB
70,0 215,25 =91, 248
79,0 =40, 79e406,69
80,0 =6B. 35 51,36
85,0 194, 0¢g =w32,49
90.0“1&“.“% 305.7”
99,0 =27 .74 65,25
100,0 @68 34 3lbo,n?
'05.0'25“.6‘ 64,1
110,02196,00 10,89
TUTAL 196,54 152,26

NET REDUCTTINN OF MISWATCH EwRURE

c 06658
w4410
*,30999
'.55040
e, 24234
o, 63814

008258
-06‘670
.321“80
-.64306
=, 14090
-, 58114
s, 04549
'.56564
v, 12638
v, 21027

AND 21 wITH 16 TAPS

JONLD SECS,

UyRehh,

AMPL I TunE 1NTAL FILTER

ERROP ME ERHNR PHASE
(OR) (D POWER)Y  (DEGRFES)

BEFOLE AFTER  WEPORE AFTER
0955 ".Eq 5.11 '“.89 '18,.b7
.'ab .5.0.’ .50 -s.us .29..5
-.S’ |0‘ ‘3.95 -9.36 -18.73
w09 -2.16 'Q.BQ '6.39 -2.63
-.30 -b.l3 .52 ‘b.oa 59028
w3 g 43 2.5] 'Q.lﬁ -259.7“
mehl) w2, B8R 4 db 3,80 107,97
o33 e?7,30 40U w5, 34 257,09
D3 mit,n0 el w] 48 15,42
000 w9,030200,00 =3,1% =18,A1
b2 ®9,76 3,09 W87 3e4,72
W08  w8,50 Se17 W16 =306,53
.,ﬁu -S.QP .‘.73 '2.““ -Phq.q‘
.9 wd,ub WRU 22,03 119,71
L T%: 3 old,10 5.76 .“.55 ‘?26.9“
.20 .5056 5.“9 '2.“5 090.61
W92 wbY,95 e?,49 2,67 91,00
1.R9 wH,79 =, 03 @4, 47 Ju7,0)
YUt @l 9,472 2459 =4, 19 Y1R ARG
qQRS Equ 3.‘“ .l“.l’ 206'89
1e79 3,04 2,91 =},9

®, 00000
200000
«,00000
« 00000
200000
+00000
200000
000000
200000
+ 00000
+00000
200000
200000
«00000
+00000
200000

FILTER
AMPL,
{(DB)

-,.94
.“.a!
058

g 0N
«5,77
'2.10
od,o19
'7.6;
'lb.S!
9,61
'901;
8,59
-3.68
«d,87
e}, U8
*5,76
'10.87
.10008
"6.90
=2,84

A il S 1 S tabenl,: M B A 2 il e

e e

K




LR o2 - aie f

il

T PRI T e T T AL

217

PROGRAM FUR FVALNATING FTLTER MAT(H

EEDG G E SN

\

0,00000
N y09000
0,00000
0,00000
Ne00000
0,00000
0,0u000
1.,00000
0,00000
0,00000
G,00040
0,00000
0400000
N,00nY0
0,00000
0,00000

FILyER COBFEICIENTS

0400000
0,00000Q
0400000
0,00000
Ne0000
0,00000
0,0N0000
0,00000
0.00@00
PetO0N0
000000
0e0NuQy
N 0000Y
0.,00000
0 00000
0,00000

CORRECTINN FLILTER F#rrR RECEJVERS

FrEn
(H2)

19,0
20,0
2%,0
50.6
is,n
4,0
49,0
S0,0
59,0
e, A
69,0
19,0
15,0
89,0
90,0
95,0
100,n
109,0
110,0
TUT AL

FUR A YAp gPACING UF ,0040 SECS,
PHASE AMPLITUDE ntaL FILTER
ERRNK ERRUIK M§ ERROR PHASE
(DEGREES) (LK) (Dd POWER) (DEGREES)
REFUORE AFTER RrpFnikE apTeR BEPUKE AFTER
..Rh w90 .05 w00 .36.‘2 '83'63 .85
..'g -.OO .n“ '|00 .35.10 .60.33 .9“
. 9 001 0 04 200 =»398,33 65,77 90
..9: VR '05 ‘.01 .30.5“ '65.2“ .92 .
- H#q *,03 P 200 »30,3090 =66,00 B0
o 75 « 01 03 W00 »37,32 =»72,29 W 17
LY W04 02 =, 00 «39,45 262,29 64
..SQ .QQB .08 W00 .“0'82 -58.0’ '“7
. 2a 000 o 0 ©,00 »u?,20 =o66,88 27
0.0n N3 PRV .()0.200.00 '62.69 03
.ah «NE VXY w0 edld U9 =65,74 .23
JUR w,0¢ oo N *,0) «3R 78 =bhH, 41 YL
.bﬁ L)) mnell Y] '33;03 ‘00.05 ey 70
LT 02 =l e 230,02 whb, 31 w77
Y o 01 e, 3 00 «2R RS =6d,97 o b3
.25 .04 e, 39 s, U] =w27,84 ®6(,29 v, 2!
..S; -, 07 wy il =, 00 28,04 =59 44 Py
.‘.1Q e -yl pu 0} -2".05 -69.70 1,20
el By =,02 eu85 L0l 29,50 =b0,10 1,85
«2.0q (05 =e29 =401 =32,h8 =b64,65 2,14
.o? .03 .2“ '00 .32008 .65.09
NeT REDUCTINN DF MISmATOH ERRUKE d1,070hu,

2000082
-.00207

« 0070}
»,042006

001390

00084
-.°Q°$°
1,0104%
..01!“5
-.0020!
'.60137
-, 00032
* 00094
-.0000“
'.00020
»,000V%

1 AND 22 wlTH 16 TaAPS

-.00000
200000
*,00000
200000
®,00000
400000
-.00000
+00000
-.00000
000000
®,00000
000000
«,00000
200000
'.00000
+00000

FILTER
AMPL,
(Dy)

»y0%
=,04
w04
“,03
'.03
'.03
‘.02
n,02
'.01
W 00
203
'
o i d
82
030
038
W42
42
38
XL

! s sk L e Al 1L e i a2 RS e

oAb ot
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PROGR,AY FUR EVALUATING PILTER MATYCM
FILYER COEFFICTIENTS
¢ 0,00000 0,00000 «, 00176 200000
3 0,00000 0,00000 00478 ®,00000
% 0,00000 Ue00000 00040 00000
) 0,00000 0,00000 000830 ©, 00000
6 0,00090 Le00000 000637 400000
7 0,00000 0,00000 00251 ®,00000
] 1,00000 0,00000 1,01008 100000
9 0,00000 000000 00284 0,00000
10 6,00000 0,000%0 *,0040) 900000
11 0,00000 0,00000 000100 *,00000
: 12 0,00000 0,00000 *, 001306 200000
i 1y 0,00000 0,00000 00068 200000
L 15 0,00000 0,00000 200036 , 00000
: lo 0,00000 0,00000 “,0(026 200000
3
COPRECTION FILTFR Fnx RECEIVERS 1| AND 23 WITH le TAPS
i FOR A TAp gPACING UF 00040 SECS,
& PRED PHASE AMPLITUDE 10TAL FILTER FILTER
- . gR- ERROR M§ ERROR PHASE AMPL,
3 (H2) (06 . 3) (use) (b PNAWER) (DEGREES) (08)
= BEFORE + (BER  bFFNARE AFTER BEFORE AFTER
15.0 -.07 2 0 =18 w,00 «33,83 '7“.,7 o8 18
3 20,0 LY *,02 eol? 000 »32,9¢2 «70,748 .Y o1?
3 25‘0 ..?g e, 00 w15 000 w33,3% =»78,08 o 74 o198
3 30.0 '."Q e well 200 @34 70 »71,09 «80 13
3 35,0 = 8 00 egll  ©,00 «3%,02 =75,97 ' 80 W11
- 40,0 o Ty 94 =, 08 =00 «3%,84 =74,52 W 74 008
45,0 - 6% “oll w00 W00 37,86 =72,03 Y- W00
E 50,0 o Ay w01 .04 W00 =41,32 =72,062 047 004
- 5%,0 - 2y « 01 wy02 000 =4d,91 =72,87 27 02
3 60.0 0,00 s 01 Nel0 2 00=@y0,00 .69067 001 00
65.0 .31 0 =y 00 w, 00 @wlB,18 .61.72 L TR} s,00
3 70.0 JOu =,02 wyg e, 00 «39,%0 «67,%4 L PY.]] 002
—; 75.0 .°° .02 9.05 .UO '5%.35 .7l.5ﬂ .'°7 .05
S 80,0 1.1 »,03 wel 01 @32,.84 wb],%7 o114 it
: 65,0 1,10 01 ael? 2110 »31,27 =»75,34 ®1,09 17
90.0 .Qﬁ « 08 gl a,01 =31,20 "60.27 w,81 22
¢ 95.0 .l? « 00 ..25 00 -38.50 '68.21 -037 .25
] 100,0 LIRS ®,06 .,22 200 @33 .98 =p(),88 o1 23
' los.n ..SQ -.OS -.th .U‘ .37.“3 '63.“7 050 .‘b
E HO 0 '.SQ 13 e 07 2,01 =43, 7Yy .58.00 0869 106
'UY‘L .0“ .‘s .00 -S“.!ﬁ 'b“.'“
? NET nEnuCTInN OF M1SwATCH BRRURSE 10,3708,

e R
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PROGRAM FUR EvALUATING FILTER MATCH

B® 9O BE W -

FILTER COEPFICTIENTS

0,00000
0,00000
0400000
0,00000
0,00000
0,00000
00000
1.00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000

0400600
0,00000
0400000
0,V0000
0,0U0000
0,00000
0400000
0,00000
0,00000
0,0000¢
0,00000
0400600
0,00000
0,00000
G,00000
0,00000

CURRECTIAN FILTER PR RECEJVERS

FOR A TAp qPACING OF
~ FREQ

tne)

100,0
105,0
110,06

- TOTAL

PHASE
ERROR
(DEGREES)
BEFORE AFTER
.QGQ '02
ol 1y *,02
.".‘ﬁ =y 01
L3198 1 +00
-t.3| =00
el 19 02
@1 _0p 20U
..QB ..‘o
..“b -OQ‘
o.oﬂ 905
Ia‘ Doa
.Qn 2,00
1,27 -, 08
l.s” 005
.89 209
o1 *.09
o] 2% =,01
02.3? o U0
e, 8y 0 06
1.3 2 04

NET REDUCTIAN NF MISMATCM ERRUR®

000133
-.00520
'01223
'0019,1
001891
00797
®,00041
1,022%)
-.0130'
"0007‘
®, 002064
00043
‘000079
000033
=, 00016
2 0000A

1 AND 24 WITHM 1o TARS

20040 SECH,

AMPLITUDE TOTAL [ J
ERRDK M§ ERROR
(DH) th PNAFR) (N
BEFORE AFTER  WEFFURE AFTER
wylg oU0 =gl to -70.]9
well *,00 =»32,U8 »p9,28
eyl 2C0 »32,2% “68,19%
w09 “,00 -12.85 '69.&0
ey 07 0 e32,70 #77,26
-ehl 00 33,30 »09,71
w0} =400 885,09 »03,11
-.01 .00 -l'.ﬂ“ 'Sb.ls
..00 -.CO -“?.03 '69.&?
0.00 .00.200.00 '59.31
wel}d *e00 @4}, 79 ®n7,49
-.08 '.01 '35.‘5 '50.88
.015 e '31.56 .57.‘“
wg ! U0 =27,.50 «74,5%0
wed] 0191 «2%5,34 =%9,50
-'96 -,01 '2’4.08 '59.09
L XL-L *elU0 w@d,73 »&7,45%
»e bl 100 =w2d 74 =72,.08
-.‘35 o U1 .26.‘1 .‘Ql.“b
vyl LEYL'A] 29,1} 61,73
.30 .()0 -ea.b" -61.27
32,590b,

ILTER
PHASE
LGRFER)

291
1411}
1.2%
1.%2
1.31
te2)
1.04
78
o 48
005
eed}
»,9]
=],1%
-1.60
.‘qu

-.00

004
1.23
?.32

2e92

-.00000
200000
'.00000
000000
« 00000
000000
*,00000
000000
*,00000
000000
'.00000
000000
©,00000
00000
'.00000
200000

FILTER
AMPL,
(Db)

W12
o1
W10
09
o7
08
203
201
000
200
W02
W07
016
28
sl
%1
004
04
51
W40

A, Yo A e ke R I

e e P i 8 R T e v o § T

[EA e L P

Gk D . 0 i W o

T i i S,
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PROGRAM FUR EVALIATING FILTER MATCH
Frlybie LpbpyCrENTS
1 De0V0OOO 000000 *, 000388 ®, 00000
2 0,00000 Ve 0Q0O °, 00109 ¢ 00000
3 0,00000 0,00000 00UV ®,00000
4 000000 V000 *, 008483 200000
5 0,00000 000000 00832 *,00000
& NaLon V00Q0¢ 0049} 00000
? ha000600 000N0Y 200101 00000
[ 100000 0400LN0 1,0084% 000000
9 0409000 0,00009 002es ®=,00000
1y 0,00000 D, 0000y e, 004 000000
1) Ng 00000 0,000009 200146 ®, 00000
¢ UM IOV Ne0N00Q “,00117 200000
13 0,0u000 Ueutang 100090 *,0000¢
1d 0,0u0y0 000000 =,000%% 200000
1) 0,00000 V00000 200047 =.,00000
1s f0U000 G,0000¢ e, 0001R 00000
CURRECTION FILTER Fpr RFCEJVENS 1 AND 25 wlTH 16 TAPS
PR A TAp gPACIMNG UF 2 00N0 SECS,
FREQ pPHaSE AMPL I TUNE YAl FILIER FILTER
ERROR ERRNK M8 ERROK PHASE AMPL,
(ne) (DFGREES) (On) \Db POWEKR) (DEGHEES) (Ob)
BEFORE AFTER  uwrprnRkE AFTER  BEFUKE AFTER
15,0 e 2p 002 egld w00 ®36,76 ead, 32 024 W13
20,0 = 4y "y UP  mgl3 200 @38 7% wnl,68 39 13
2S.0 ..55 ‘.\'3 ..’e 000 .SSQQh ‘bb.gﬁ .S} .‘2
30,0 o %a Y el W00 »38,90 »64,0% 62 10
55.(\ -y .ﬂ‘ -.“’:’ ..()0 -3‘5.“7 -73.53 .65 .UQ
40,0 = by =020 w1 w0 w3T,44 =7%,009 vl W07
45,0 @ B3 w02  e,0% s U0 39,07 7,51 o Gé s
50,0 - 4 -, 0e -y *elUll wldP 4y »70,08 Y] W03
Ss.n .. 2> WUl v, 0} (0 wdBd, 08 7], vPH Ve
0‘).(\ 0.00 .\)8 OQOU .\’0.2")0.00 -bquo .02 00
oS, n .29 v 01 -y "ol U 0] =by, b2 -, 28 =00
70,0 Y .03 e} "ol =myn,2¢ =hS,8% e.h]) W91
15,0 92 W00 woly sUL w36 17 =29, 39 ., 9] WOu
80,0 1,04 LY 4 «y 09 ell 983,81 wh3,0% =i,08 W09
US.O 1,08 v 01 weld Ul @32, 08 73,062 “],0% 18
90,0 .85 09 -yl *ell =82,0] =60,13 -,81 019
95,0 JUp p LD -,? " N w33, 46 =LY, 0k .42 2
‘OO.(‘D -.()h LY ) ..?U .Un -35.‘9 .6("65 .00 an
105,0 .38 =, 05 e,13 o1 =389,18 engd, bn 33 W14
l‘o'ﬂ LI } ) 13 ., 1% =01 =wdb,RY =57,77 050 0 08
YUYAL .SR W0U o1 s U@ "5%0“8 »hd, 31
NET REDUCTINN OF MTISMATUM bRRUKE 2B 49nt,

o

ot
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PROGRAM FUR FvALIIATING PILTER YATLH

FILYER COLPRPLIENTS

e St s Pt g
&N T X T RNLE N -

g
k4

CURRECTINN

D400000
De0RLLO
000000
0.00000
D 00000
0edu0UO
0.0“0\)0
ts 00000
NeBOOY0O
B,00000
Ve OUANLD
a0yt n
BeUOLO
0.0U()O(‘
0,00040
0,0001y0

FILIEP

Fyid

0400000
0.00“00
Veuluoo
0400000
00000
0, V000Q
Vel0QOY
HDeVNUNY
0400000
TINULTEGR
veOULOYQ
").'\)0(‘00
VTG ]
U.U()b(‘-o
he0NNY
euldQ

KeLEJVEHS

FUR A TAp gPACING L UG
FREN pHASE AMPL I Tune
ERRUR LRRO&
(He) (PEGRELS) (°n)
BFELINE AP TEr  HBrbnkF AF TER
15.0 *,bg *.03 e ib LY
U, n L JNCYS WU LXRE 00
ed,0 o by 04 e, 12 o 1
jﬂ.n ..70 =02 woll ®,0!
35,0 e, 7n .03 vy 09 .0
40,0 - 63 w00 -y ft? TR
4d,0 - % Y I WL n
%0,0 - 4y -, 08 wellg R
9,0 .. 25 U wolé 0
YU 0,00 ot d Netll vite
65,0 WP w3 -, 01 =ou0
10,0 LU -, 04 PR =, uth
15,0 .Y w04 Fe it WO
80,0 7 VR S RV Wi
85.(: ‘6R .U‘ ..‘5 O\)\’
90,0 37 W0 wy 2 LY
95,0 - 23 “,(9 «slV ®, 00
‘0“.“ - b 0 0 mylt W 0N
105,0 ) 0y LK o B TR
110,60 et 0n W10 N2 -, 01
LIVANY N e d o) e

NET REDUCTINN OF MTSwATCM PRRUNS

2100020
=, 0043s
00%14
00027
03078
00109
OUS9Y
1.60710
s 002¢2
®«,00378
00072
‘00017“
1000380
‘00009’
000012
o, 0004y

P RUIFUU .

1 AND 26 WlTH 1o TAPS

€S,

INTAL F
M§ BRROR
{hH POwER) (D

LEX LY
-}4.03
34,00
=38, 7a
win, Yo
=47,%4d
'390';7
w4l ,94
wd?,20
200,00
«d?,23%
»d2,34
‘5‘.‘.'\6
edU Ky
=33,4]
ajl 06
=54,%7
w8S,u/
«37 .60
=40, ,9¢
'35.“9

nFEtWE APTER

“nd,ln
‘b’.U"
=6l,16
eh),77
=65,90
e, 18
'65.05
59,23
*hY,36
oud,78
“he, 76
=6d,50
59,059
eh9,01
o6d,03
»h7,5A
“SH,16
*6b,9%
*nl,73
=548,0%
»hl,34

€Y, 4dnNb,

ILIEH
PHASE
LGREEY)

.Y+
x.1]
b9
e 69
W67
163
3]
e
25
003
-.?a
woly
o b8
.q"”
L1
e}
ol
vhe
Rl
ta10

+ 0000y
00000
100000
200000
200000
109000
200000
200000
000000
200000
000000
100060
000000
200000
00000
200000

FILTER
AMPL ,
(o)

oS
W14
0id
o\
W00
W07
s US
+03
'3
)
W00
W02
)
ol
o106
19
20
o7
09
=, 0%

3
k

¥

3

3

b b it i N i

ik i s b

i iRl - Ml o it i T
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N D CEAT RE N —

PR

13

‘PR!a
(H2)

18,0
20,0
a%,0
30,0
35,0
40,0
45,0
§0,0
59,0

“Wﬂmw A e L T R

L. iLiad

e T

60,6
65,0
70,0
15,0
80,0
85,0
90,0
98,0
100,40
105,0
110,0
TOTAL

B By e S

e oo A
- ik ac- R i s s A g

g RS

PROGRAM FUR LVALNATING FILTRR MATCH

FILeER COEPPICIENTS

0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
!.00000
0,00000
0,000¢00
0,00000
0,00000
0,00000
000000
0,00000
0,00000

CURRECTINON FILTEW ¥R RECEJVERS |
FOR A TAp gPACING OF

0,00000
Ly00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0.,00000
0,00000
0,00000
0.000hO
0.00000
0,00000
0,00000

20040 SECS,

00020
0.00307
000870
2,000%8
000952
«003%0
e, 00359
1,00879
'.00“‘
w,00326
-, 00108
.00006!
w, 00010
e, 00042
«00008
'.0001!

L F R L N

AND 27 wITH 1o TAPS

pHASE AMPLITUDR T0TAL FILTER
ERROR ERROK M3 ERKOR PHASE
(OpGkES) (op8) (08 PNWER) (DEGREES)
BEFORE ABRTER BEFORE AFTER BFPORE AFTER
',6? 00 e, llg »,00 '3'.‘7 who, il N Y
o 7y *,00 e,08 W00 »57,85 84,57 R
'.’ﬂ °.00 '003 .00 .’7|’° '0‘.‘5 .’o
.7 W01 e,02 W00 w38,17 73,47 78
e Ty «00 w02 00 =38,18 »78,10 o 73
LN 1 ®,00 nga01 e, 00 w38, 73 =»77,59 165
..’a «,01 a,y0) 00 wd0,U9 79,14 vS54
‘.“n ..00 o, 00 ®,(0 '“3.'1 '32.74 e 39
..'n .0‘ |°0 .00 -0’.50 .700‘0 .23
0,0n *=,00 0,00 200e200,00 =79,38 00
.29 '0‘ ..Dl '.UO '“5.63 '69.90 '.2"
.sa '.Oa D.O“ ‘.00 -UO.]S '66.35 .VS7
8y W02 e, 08 WUN w3% Al wT7),59 o, 82
M e, 01 ol d 00 =32,R1 whp,db ®,91
TS w00 o, 21 00 =10,89 74,65 w8
.sﬂ .03 w, 28 »o01 "OQ?“ '63.26 v, 5%
.oq .Qoo -031 '.Oo .30'.3 '72.3“ ..os
'.Sﬁ ..0! =y 30 200 »31,25 by, 08 52
o] 0y ®,02 =24 sl 33,31 =606,57 v99
.l.in .07 e, 16 o, U1 =37,27 '03.52 1.21
.08 W02 L W00 o34, .Sk =68,18
NET REDUCTIAN DF MISMATCH ERRURSE 33,0008,

‘000000
000000
., 00000
000000
®,00000
+00000
©, 00000
200000
*,00000
100000
0.00000
100000
®,00000
000000
..00000
000000

FILTER
AMPL,
(08)

V2
203
03
02
V2
N3
0 01
000
*,00
' 00
0 01}
' 0d
08
old
2!
27
3
30
25
19

el btk T e bt

e .MA,M‘.WMM.L&MM. .
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PROGRAM FUR EvALIIAT NG FILTER MATCH
FILyER CPeFPrgrENTS
3 | 0e0Q0y0 VeW0uUNnyY 2000 30 «, 00000
L3 000000 NeVODQ =, 002¢2 *,00000
3 0,00000 0 u0000 100603 ®,00000
4 0,00000 V00000 *, 01152 *,00000
5 0,000)0 0,00000 0100} ®400000
3 ° Ne000QD 0,00000 ., 00020 *,00000
[ 7 000000 000000 n,00%5&1 ®, 00000
] " ty0yonan 0 00000 1,00904 «, 00000
] 9 400000 0,00000 ., 00898 ®, 00000
3 10 heOnQ0O O,00000 *,00102 00000
y i 0400000 VU000 w, 00148 ®,00000
12 0,00000 VOB ®», 00028 ®,00000
13 Nyfunqn 00000y ®*,00058 *,00000
Yy NyOyiyn 0,u0030 200009 *,00000
s 0,040 0 00g00 w, 0002} ®, 00000
] ie 0400000 O, vQ0v 000052 », 00000
; CURRECTION FILTER FRR MECRIVERS | AND 23 wlTH s TaPs
b FOr A YAp gPACLIMG ur 20040 SECS,
§ FREY PHASE AMPL I TyOR T0Tal FILTER PRI TER
; P RROR T BRRNRA Ms ERROR PHASE AMPL ,
; (ne) {DEGRFLS) tuh) (DY PNRER)  (DLGREES) (DH)
] BEFORE AFTER  BEFnRE AFTER  BEFORE APTER
; 1S,0 * 47 s, 1t 20 el @yl g w5410 ' 30 .02
1 20,0 - 3c I W0 Ul =43, 76 *52.4e T °,00
3 ds.f\ ..“7 08 wel} ®,00 '“‘.'7 'bl.S! e S5 001
£ 30,0  wbn =7 w0 e,0) e4h,20 87,06 o83 0014
E‘ 35.0 '.SQ -.07 w0y ®,00 '“n..ll .SEQ"Q .52 .0‘
3 Wo,n = iy s UN oMU 0] =42,9¢ wH8,47 o 49 2 01
; 4b,0 e ap W03 e e 00 w0 edR 14 =by, il b43 o uh
r 50.0 "37 *, 0% s 00 w00 eqdyy2 -Qg.§3 3y *, 00
‘ 55,0  w 1p We ey 0y "oVl ®50,64 =b7,3} 020 =00
60.0 0.0(\ * .01 000 1Cle@y0,nQ ohe,8% vyl e 01
aS,0 n -, 00 X * 01 @ug,96 eng,4? w,20 002
F‘ '\).0 .50 .02 wylp s, =89,y .bd."l woSi « 06
%‘ ’s.ﬂ .'(\ ®.00 wgl 'Vl ®3ha,ny .b“.\)a w70 "'
: 80,0 Ta o0l wolh U0 32,12 »73,18 we?h 18
» 85,0 03 W03 XYL 00 *¢3,99 epy,9A web0 26
r Ql’).n .!ﬁ oV} ..!’ o, ,ut '39.0' .6“.16 w2l .33
i 95.0 ..aﬂ '.l‘ >-.3’ ..00 -29.31 “.v“.é! .,‘a |30
'00.0 ..nu o 1! ws dy o U1 .£QQ°° .55070 + 9% 2 35
b 105,0 o1 8§y  wo0l .27 Ul ®81,04 wh4, 6N 1450 (2R
. il0.0 nl.ﬂn *,04 L TRA vy ey, 28 63,07 1a70 oiA
TuTa o T W08 o 17 Ul @8R, A4 =By, 27 ‘
NET REODUCTINN OF MISMATEM FrRURE €443y,
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PRUOGRAM FUR FVALUATING FILTER MATUNM
FILYER CNEFFICTIENTS
] 0400000 0eu0000 200058 400000 i
3 é 000000 NeV0000 =,003¢8 ®,00000 i
4 3 0400000 Ved0NOQ 00793 ¢ 0000V g
d ] 0,00000 0,00000 =,01202 ®,00000 3
1 S Na00000 0,00000 00807 «00000 §
3 o 0, 00000 0,00000¢ WO0l1 e 00000 i
3 ? 0400000 0400000 *,0009% 000000 H
: ) 1,00000 QelUEDY 1,01M)2 «, 00000 i
3 9 0400000 0,00000 00014 W00000 i
1 1o 0,00000 0400000 ®,0032% *,00000 ;
1 1) N,00000 0N0V00 00007 «00000 i
g 12 0,00000 00600 *, 00080 =, 00000 :
1 13 000000 040000y 100040 200000 ;
P 14 0404000 4,00000 v, 00043 »,00000 i
| IS N 0,00%00 0400499 W 006019 v 00000 3
] le 0,000 00000 »y00010 00000 i
!
: CORRECTION FILTER FNR RECEJVERS 1 AND 29 wllTH 16 TAPS 4
FOR A TAp gPACING LK W00UN BECH, |
PRED PHASE AMPLITUNDE TOTAL FILTER FILTER §
i ERRNR LRROR M$ ERROR PHASE AMPL , ;
4 tH2) (DEGREES) (u¥) (08 PAWER) (DLGRELS) (0b)
i BEFORE AFTER  drbiIRE AFTERP WFFURF aPTER : :
- E 15,0 ° %9 02 eyl U0 w8t 4] =07 ,47 bl 23
; 20.0 '.Q' e,y 0.21 ®*,00 ".N.OU oh8, 1A 78 .21
4 23,0 . 9 *,01 weol® 00 w51 ,32 ©72,94 0 92 o1 9
1 30,0 i 0p 01 oo l? W0 @32, 460 =72,08 1,08 o7
‘ ‘s.ﬁ -I.O; .00 I.‘“ '.00 '3?."1 '88.25 1.03 .l“ :
’ “0.0 ..’6 uO? .\‘0 w,ul .33.,2 .70.5" .Q" .10 ;,.
) 49,0 o 8 200 w07 W00 w38 70 wa?,59 .Y 207
: $0,0 LPRA =, 09 wy U4 *y00 =»37,99 =58,3Y » 64 204
$S,0 » 33 W04 =, 08 W00 w4l 99 =pd, 43 o 30 W02
3 0,0 0,00 o 01 0400 s C0mA00,00 =70,20 W01 W00
3 85,0 Ly W02 .y 00 w00 @42,88 why, 19 e, U@ -,00
b 10,0 W9 02 =N =,00 wih, 38 wau,98 A9 02
ij 75.0 ‘.?n’l .")Q ..0’ LINIRY .S.‘Q" -57.0? -1.33 .07
b 80,0 1,.6¢ 01 ws i W0 ®@V 70 =m0 59 ®),be W14
] ES5,0  1.éa V03 w423 guD 27,98 =85,09  w1,hh 24
: 90,4 1,4y JOH . %) e (10 w@?,86 =82,04 «1,%7 33
i 95,0 I v, 03 =39 " 0N w@R U7 wau, 7P -, 79 .39
‘00.6 PN -, 04 e L 00 wgq 2% =mns, 59 e, 0/ 4N
g 1090 =, by =04  e,83 oUt =31,R0 =62,83 6l o 34
‘lo.n .,°' |‘? 0923 *,01 'Sb.?é .58.7° 1,03 .‘2
k YuTal .95 0S8 20 U0 wi] 24 mb2, Ul
? NET GENUCTTIAM NF MISWATCH ERRURE  31,24NH,
|
i >
3
]
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PROGRAM FUR EVALIATING FILTEP MAILH

OB~ S £y —

Lo

CFTLTEN LOEFETCTENTS

00,0000t

0,00000
0,00000
Ny000YO
000030
0eNUNYJ0
0,00000
1,00000
0,0000N
0,20000
000027
NyDunpo
0,00000
0,00000
0,000"%0
000N

0400000
0,00000
Deu0Q0Y
0,0000Q
.0 ,00000
0,00000
G4V000Q
0400000
00000
0,00000
V00000
000000
D,v0000
TRV R EVEY
e UOGOY
HeUNOND

CUORRECTINN FILIER Fnsx KELEIVERS
FOR A TAp gPACING (IF

FREQ
(HZ)

19,0
20,0
eS,6
30,0
35,0
40,0
us,0
50 0
5%,0
60,0
65,0
70,0
75,0
80,6
85,0
90,0
98,0
102,00
105,0
110,0n
TOT AL

pPHASE
FRROR
(DpGREES)
BEFLIRE AFTER
‘1.0? -0”?
-1.13% W00
=1,1y « 04
-l 13 o, 02
'l.l? -.02
- 9¢q o 00
',7h U4
..6Q -, 05
"30 -.Ul
0.0(‘) .02
.35 203
.67 .'Os
I°7 .'Ou
1,18 e 00
1.1y w03
c7q 00“
.0y =i
w _bhg o 1)
'1.30 '."2
=1,.5 W8
.93 o 10

20040 SFE

AMFLITUNE

ERKHIR

(Ll
pEFNKE AFTER

wo iy -, b
=y 05 s 00
weild PR
o4 ®,00
wa 03 ®, 00
-o U] .00
"tnl -.UO

e 01 o1

«00 n,a00
NeOU e 00w
.005 ..(}0
-y i) =0
..'5 .(lﬁ
-.21 QO“
»e 30 s 00
n.}q .'0‘
we e =, 00
- d 01
e b il
oe?l ", 01

19 10

NET REDUCTTIAN NF MIBMaT(CM ERRUKRS

1 AnD 30 wITH 16 TAPS

200053

=, 00254

00748
.'01237
201389
200532
-.00381
1,01278
-.00806
-, 00493
-, 00086
=, 00147
» 00048
. 00042
=,00012
=, 00026

8,
TNTAL F
M§ ERROR
(b FowkR) (D

=34, R8¢
w33 .60
-$3,87
34,15
«3d 40
w35, 1t
«=57,3%¢
«3$9,55
49,07
200,00
2,99
«37,07
=353.h3%
29,99
-33.00
2?40
-éﬁ.eb
wgR RS
“$1,00
34,81
=31,70

BEFURE AFTER

hd, 49
«77,99
=62,1H
'65.59
.67,98
«47,19
~63,14
=59 8%
71,18
'bbola
*b3,0¢2
.6/ 28
“hi,74
68,01
*H3,063
87,67
58,71
mbh, b0
“b2,H7
*b(),24
=bhp2,37

30,6704,

», 00000
+ 00000
00000
400000
*, 00000
200000

. !.00000

ILTER
PHASE
LGREES)

1,00
1413
1417
el
telo
299
82
260

» 34
102
~e3d3
'.70
of N
o,/
wl1,08
-.70
'.08
165
128
1«89

200000
*,00000
200000
«,00000
200000
’.00000
200000
., 00000
000000

FILTER
AMPL ,
(DB)

W09
08
05
004
002
201
01
'.00
0 00
200
02
W07
o3
22
o3
v 38
142
LR
33
20
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PROGRAM FUR EVALUATING FILTER MATCH

FILTER COEFFYCTENTS |

& TAPS

ILTER
PHASE
EGREES)

182,12
»30,83%
*19,61

*4,25
55098

'261070
106,97

»256,85

18:63
LT AW B
363,34

=307.91

’267.29
11R,67

.227.7‘
489,76

AR, 082
338,39
325.3%9
205,9¢

i 0400000 . Ua00000 207472
2 0,00000 10,0000 *,40668
3 0,00000 000000 27651
4 0.00000 0.00000 '049“17
5 0,00000 0400000 »,21U9%8
[ 0,00000 0.,00000 - 59708
7 000000 0.0000¢ 208374
8 1o00000 0400000 *,56636
9 0,00000 000000 -, 18847
10 (t,00000 0400600 » 59246
11 0,00000 N1400000 »,1238%
12 0,00000 D,00000 ~,R4377
13 0400000 N GOYOD =, 0268%
14 0,00000 Ve00uby -,52292
15 6,00000 0,0000¢ o, 111862
le 0,00000 De00U0DY =, 19458
CURRECTION FILIER FnK RECEFIVERS 3 AND 31 wITH 1§
FOR A TAp gP4CiNhG UF U040 SKECS,
FREG pPHASE AMBPLITUDE TOTAL F
, . ERpUk ERRIIN M§ ERRNR
(MZ) (DEGREES) (pR) (Db PONKER) (D
BEFORF AFTER HpFnRE AFTER  4EFORE AFTER
15,0 218,%; 3e,42 W19 =1 ,4% S.36 =y,7-
e0,0 67 14 360,32 mel0) ®H,80 91 =347
25,0 39 64 20,04 W 01 *, 08 3,43 w927
30.0 .18.60 -2&.89 '75 .1085 'ngb -3.68
35.0 -06.71 '11'13 .26 ‘bolq .56 .5.96
“0'0 '87.2“'3“8.9“ -.13 -5.09 ?.76 .9.32
45,02238 Bge131,a8 00 3,00 4,76  3,8%
50.0 Zaﬂ,ai w2, dd 61 7,83 Uet1S '5.03
99,0 ®65 4y «G2, 40 096 w1 7,70 W40 =1 ,23
60,0 0,00 =21,11 Ne00 ®10,41=200,00 =2,77
65,0265, 2> 94,11 ayl @9,76 3,39 W82
70,0 215,34 =92,97 «S2 =8,b61 5.39 W 01
79,0 =4d _Une307,74 160 ®5,8% el a4 w2 .54
80.0 .b7.51 51.13 F.O} '“.aa IQOI .2.06
85,0 194 2y =33 43 w17 =, 2% %5:.99 w4, 41
90,0e184 _ 19 $05,57 B9 =5,72 9,71 2,42
95,0 =27 %y 60,92 1081 ®9,6R wp,50 2,83
100,0 w68 19 317,20 2,16 w=8,56 W12 my4 43
105,0°254 By 70,42 1469 =13,21 2463 =35,99
110,00194 80 11,12 4,89 2,34 3,58 =14,20
TOTAY 156 .8 (52,58 2,03 3,067 3,16 =1 ,87
NET REDUCTINAN NF MISMATCH ERRORS S.N3NB,

=, 00000
200000
", 00000 -
200000
.|°°000

- «00000

-.00000
« 00000

,’QOObOO

200000
«, 000090
200000
«, 00000
?.00000
200000
= ,00000

FILTER
AMPL,
(0B)

=],62
'5.39
-, 09
ngdob6(
.6'“5
2,96
*3,00
8,44
n{8,26
'10.“1
9,78
*9.13
0,45
“y,44
*d,07
»b,42
»11,49
=10,7%
16,90
.3Q55

e A e e a5 e R I
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PILTER COEFFYICIENTS

0,00000
0,00000

- 0,00000

000000
0,00000
0,00000
0,00000
1,00000
0,00000
0,00000
0,00000
0,00000
0,00000
0,00000
Go.00000
0,00000
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0,00000
0e00000
0,00000
0,000600
0,00000
0,00000
000000
0,00000
0,00009
0,00000
0400000
0,00000
0400000
0,00000
0.,00000
0,4U000Q

CORRECTIAN FILTER FAR RECEJVEKRS
FOR A TAp gPACING UF

FREQ
(H2)

19,0
e0,0
25,0
30,0
35,0
40,0
45,0
50,0
55,0
60,0
64,0
70.0
15,0
80,0
8%,0
90,0
95,0
1000
105,0
110,0
TOTAL

PHASE
ERROR
(D GRFES)
BEFURE AFTEK
'.55 102
'.Qn -'02
'.’2 W01
.1'05 '.02
wi 0g 00
‘.qﬂ W02
-.83 .03
o TIx ., 09
*.30 =01
0,00 +03
Y W04
.66 .00
1.26 *,07
1.92 200
l‘bo .03
1,10 06
.23 v, 08
'.7a -,01
.10’0 .Io3
.2.1! .09
1,00 « 04

PROGRAM FOR EVALUATING PLLTER MAwdu

00108
., 00404
,01058
.|01755
01423
L0085
..00“11
1,02062
-.00h63
=, 00116
'000102
,00012
‘.000;“
000024
,00007
200007

1 AND 32 WITH 1o TAPS

s0040 SECS,

AMPLITUDE TOTAL FILTER

ERROR M§ ERROR PHASE
(0R) (DB POWER) (DEGREELS)

BFFNRE AFTER BEFORE AFTER
Q.‘Q .00 -33.77 .71|b° Qbo
..16 -.00 '}2.75 ‘68.23 .75
..la .00 ..’2.89 ‘b?.qq .9“
wyll *,00 »33,29 =66,45 1,03
well 200 '33.“9 .7“.05 1406
-.OB .00 '3“.17 .67.25 1.00
wy 06 =,00 .35.°7 '63.56 187
-.03 .00 .38.13 .Sb.67 .66
-.02 ‘.00 "‘3'58 .70.87 .36
000 '01-200.00 .61.35 .03
-y,01 *,00 wi42,095 =62,12 wold0
=y 05 =01 «346,35 =64,11 w08
.'ll .00 .3?'5“ ‘56093 .1.33
-.21 .00 “8.57 -15.86 -‘.b‘
.|33 .01 .36.56 .61.65 -1.58
w6 -.01 -25.76 ‘58.09 .‘.ls
54 v, 00 w@6, 22 =58,83 ", 31
Y W00 ~26,48 =70,52 1 7
..“5 .01 .28.21 .bl.aa 1:67
w32 o, 01 =31,56 '59.93 2:2¢2
|2§ .00 -¢0.97 'bl.b?
31,6508,

NET REDUCTIAN OF MISMATCH ERRURS

200000
=»,00000
200000
®,00000
200000
00000
100000
-.00000
000000
*,00000
¢00000
»,00000
,00000
=, 00000
200000
00000

FILTER
AMPL o
(D8)

slé
16
19
o 13
o1
08
06
203
09
001
001
2 08
o1
21
o34
o US
53
WS4
Y.
o3

i A et 2
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APPENDIX H

ADAPTIVE PROCESSING WIDE BANDWIDTH CONSIDERATIOMS
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The ability of a wide bandwidth system to successfully cancel stromg
spatial interferemce sources is examined. It is heuristically reascnable
that a conventional sidelobe cancellor approach will have seriocusly de-
graded performance since sero's of the pattern, at a given frequency, will
be displaced for other frequancy components within the receiver passband.

Cenclusiong

@ Successtyl Adaptasicn

An adsptive receiving array can successfully reject broadband

interference from both point sources such as RFI and spatially exteanded
sources such as auroral return.

@ [Irequency-Spatial Equivelence
. " A point source in a broadband system is mathematically equivaleat
. to a spatially extended narrowband source, vhere the equivalent spatial
L,. distributicn depends upon the receiver passband characteristics.
E - @ Additional Degrees of Freedom for Adaptation
] Since a broadband system senses broadband interference as an equi-
valent narrowband spatially extended source, more than cne adaptive degree
of freedom must be dedicated to such a source for successful spatial nulling.
The number of degrees of freedom that must be utilized depends upon the
bandwidth and strength of the source, the passband characteristics of the
receiver, the length of the receiving array and the angle off boresite of
the source.

@ Yorst Case Design - Point Source
The worst case occurs when the equivalant spatial spread of a
wideband-noise like signal is maximiszed. This occurs in a PRS-like lf.tll
vhen the full aperture is used at low fraquency and the instanteneous re-
ceiver bandwidth is 100 Kizs. In such a case, a maximum of two zero's, and
hence two adaptive degrees of freedom are required to assure cancellation
of a source spatially spread by L 2.6°,
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Consider an N~element line array. Let the array lie along x-axis of (x,y,
th

230 S

3 3

Spatially spread surors can be modeled as & large number of spa- b 5

tially contiguous point scatterers. As such, the effect of 100 Kiis band- N
width operation is to effectively further spread each edge of the aurora by f '
Aom/z = 1.3°, As such, the performance is degraded very little over what -
is achievable when operating with a lower bandwidth.
B.2_snalvals I

8) ciordinate system and the position of the k element of array be : ;
:‘ » k41, where 1 denotes a unit vector along x-axis, snd (d) is the
element spacing.

The incoming interfering signal has the discrete spectral representa-
tion

is the far field approximation, where (:k * ) denotes the scalar product
of position vectors :k and T is,

ZWif‘t . . . . <
o(t) = IA e Q) N
vhere An denotes the complex amplitude of the nth spectral component. If . *
this signal is transmitted from position ) : - . ;
', r-x°1+y°_1+f°k * . ‘1
’ then the signal at the Kt element is e(t - 1) where 1, is the time to
transait a redio vave from T to & . Evidently
@ 1 T :
el VG o) GoR
fi r I b o -G =0
? -5y Lo -G @
? 1 1= .= .
A CRY
]
J

(:k *T) = RKd r sin 60 ' (3)
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K vhere ¢, 1s asimuth frem bevesite (the y-axis direction). Combiniag (1),
‘ (2) sad (3), the sigmal at the k'™ qlement is appromimately
‘ it (tot,)
. | ot = vy) = “h.’ o

RELCURCR {- +kd otn 0)
"
J2FL (t' + kd sin 0)

-:“

vhere t' = ¢t = r/¢c, the "retarded” time. Replacing t' by t, the interfer-
ence arriving at the k*® olement from direction 6 o 1n the far field 1o

, .szu-(t + kd sin eo) | (4)
L]
. In the limit spectral representation (4) can be shown to be equivaleat
to spectral representation
-
s, (t) _j J2TAE(E + kd ain 8 ), (0 ()
°
vith a(c), s stochastic process of orthogonal increments with the properties
Ea(t') a(t) = G(t) &(t'-¢t) de
Ba(e') a(t) = 0
vhere E is expected value operator, §(t) is the Dirac delta function, and
) G(f) is the ome-sided power spectrum. If the spectrum of the interference
is band limited to interval - w/2 + 'o < f<w/2+ fo where fo is the center fre-

quency and v is bandwidth, then the speciral representation in the form of
(S) reduces to

i "
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v/ilet, '
‘lk(t) . f (ITL(tHd sia Yo
/2 + f.

1

w/2
- .2!1!.: ' .zwu(au oin 0.)‘ (Ho) ()
2

-/

by & sisple change of variable. If one expands c"“‘ as a Yeurier series
ou the interval =w/2 < + < w/2, i.e.

2nife _g.z:u/v [W] ‘_ .

Then (6) is equivalent to the wvall known sampling theorem

5,(8) = D &, (a/v) [’-?;-?&_—,{-}3@-] )
 gee S

This theorem shcux %\:mt the . .wpling interval for the complex signal at the
k“ antenna elea:~t need be no less than '

Tellw

Now at each sawpling time, i.e., t, = n/w for some u, an antenns bamm
is the sampled data filter

3

MOZ'\:‘:‘ (9

i=1

vhere “k is the gignal at the ku‘ an'.. .4 eclement at time t " an/w and ;k
are the antemna weights. If the interference in direction 0° were:a single
sine vave of frequency to. then by (4), the interference part of X would be

L 4

LR iemateain

i
i
J .

4
3
3
3
i
1
3
i
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‘k(‘,') - A .z“an(lI' + kd oin °°) (10)

for k=1, 2, ... N: 1Im order to reduce the magnitude of interference (10)
in the antemma (9) one must choose the weights v, in (9) so that a sero of
the pattern tends to cancel interferemce (10), i.e., so that

n
AE-"k .zuto kd sin 0°

i=}

is small, and have at the same time & main beam which still points in the
desirved divection.
1f the interference is broad band, by (4)

sk (a/v) _ZA‘ .2:1(!. a/w + kd sin e°>

_2‘- G2, kd sin o (1)

vhere l- are the complex numbers

2r ﬂ- (n/w)

‘-.A‘.

Evidently the comptaent of (ll), related to frequency f.. can be referenced
to the center frequency f{ o A8 follows ‘

s, (/) _z: ,-.zut‘ kd ain 6
_2 " .Zuifo(f.lfo) kd sin 9°

_2 5 G2, kd ein 8 (m) 2)

¢ RGN e e R Bt RRSA R i oo e, AR R SRS
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This suggests a possidble replacement of the troqucucy dependence ! by an
nguhr depandance d-ﬂ.nod by

SRR PR, S W% e T s L e

£
sin Oo(l) (o) sin o°

ety
; - -JL..erl.Jl. oin 8, i
E ° : LI
' £ -f
*sin8 + (-!;—Q) sin o 3) i

If one lets 0 (m) = 0+ 46_ and assumes ((£=£)/£)) is emall, then b! ‘ ;,"
Taylor's oxpcui.on - B
g .1
" sin (8, + 80)) = ain 8 + (cos 8.) 20 4
+ higher order terms.
* Form this one can gee by (13) that

£ -t

de_ = (—}0—2) tan 8 3
i

: Substituting in (12) yields S 3
€ -t) P

t

| 5 o) = 2 3 .zw;f.,u sin [ +—zm o,] as) § %
3 !

This is the desired mapping of the tuquc‘nc'y components of the interfarence

into an equivalent sngular interference pattern coming in directions 1
) » e oo

0, =0, + [eg, = )/t,| taaey (1s) ’ |

. . 3

corresponding to vhe frequedcy £ . .. I . f#

In ovder to minimize 1nur!onneo in ﬂu form of (14), one wust placs,
by adaptivity or otherwisa, a set of antenna nulls over the angular region

B A R L e T
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ocoupied by the directions 8 (m), givea in (13). The angular extent of
this region about eo is bounded by

Ma--""“‘lll |o°(.)-o°|_
¢ -£)
oax m
- oy —1;—-9—:"\_e°

¥4
- % tan eo

-]

1t fo is at the center of the interference band of bandwidth w, then

40 = (w/?fg?tnn Qg

Q16)

This is the angular extenct of the interference when mapped from frequancy
into the angular domain by (14).
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