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Integrated Sustainment Solutions

NextGen DTADS, IETMX, GE-Connected FMS, ~
Intelligent Diagnostics HOC LOCKHEED MART’N/
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Developmental Solution Integrating the Following New Capalbilities
. NextGen Data Transfer and Diagnostics System (DTADS) onboard the aircraft running in real time
. Ties in GE-Connected Flight Management System (FMS) capability to Customer Foreflight application

. Enables iPad/other touch-enabled device to function as User Interface (Ul) for NextGen DTADS via web
application
. Brings Intelligent Diagnostics capability fully into Nextgen workflow

. Provides onboard Interactive Electronic Technical Publications (IETP) Common Source Database (CSDB)
and Viewer with Application Programming Interface (API) linkage to NextGen DTADS debrief

. Wired and wireless iPad connectivity to Connected FMS/NextGen

. In-flight debrief capability via Satellite Communications (SATCOM) providing Beyond Line of Sight (BLOS)
aircraft status updates

 Leverages qualified hardware when able for use on the C-130J as starting position
« Accelerates maintenance through 5th Gen integration

Post-flight to In-flight Material Statusing = Accelerated Maintenance Support

© 2023 Lockheed Martin Corporation. All Rights Reserved. LOCKHEED MART’N//



NextGen DTADS (+) for Block 8.1 Implementation
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Portable Mission Display (PMD)

Trend File
Recording

IETP via
IETM-X

Communication and Networking

Added integration for GE-connected FMS/SmartDMS

Interfaces and Processor
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Hercules Orion Conference

Client/Server approach
for onboard Aps

iPad-oriented Aircrew
interface
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Maintenance Data Transmission and Off-board Processing \ s

Hercules Orion Conference
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GE-Connected FMS SmartDMS/AID Integration

» Secure wired interface from iPad to Communications, Navigation
and ldentification-System Processor (CNI-SP) for Block 7 and up
with GE-FMS via Aircraft Interface Device (AID)

« Own position updates to Electronic Flight Bag (EFB)
Navigation application

» Bidirectional synchronization of flight plan data between EFB
and FMS

 NextGen DTADS accessible via wired and wireless interfaces
» Multiple applications can run on multiple devices concurrently

« Foreflight Integration in development

Reduced Pilot Workload and Enhanced Safety

© 2023 Lockheed Martin Corporation. All Rights Reserved.
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In-Flight Debrief

Hercules Orion Conference

Debrief Summary Report

SECTION 1: DEBRIEF SUMMARY INFORMATION

Aircraft Serial Number: 5664

Aircraft Tail Number:
Download Time: 2016-01-13T13:18:252
MC OFP: 23670112

DTADS Assembly:

Pilot:

Number of Flights: 4

Flight Time: 3.273 [hrx]

First Takeoff: 2016-01-13T14:28:102
Final Landing: 2016-01-13T18:40:292

L e e * Crew initiated

Stop Landings:
otal Landings:

i;zj;iic‘zi%{éicisgiz:izicCteck Ee:ec:ed::\iir;le. ;etected. ¢ HTML (teXt-based) report generated

» Crew releases to ground via Swift Broadband
.Fl:i.‘lqht_ Profile | Event Date/Time Runway Typepax Effortfoross Weight[pilot Internet SerV|Ce PrOV|der (ISP) ConneC'“V'ty

[SPC1-DEFAULT|Beginning Flight Event|2016-01-13T14:16:29Z|Standard | No 132075 [1b]

1 ISPC1-DEFAULT|Take Off 2016-01-13T14:28:10Z||Standard No 133590 [1lb]
I 1 [rrA1 nepantTmlin Tl fean TawAdiwa [FAvz A1 1amia.cc.anqllnecuasca I ATa Fanean riwa I

» Recipients can be added/preplanned

Material Condition in Advance Of Landing = Reduced Repair Turnaround Time

© 2023 Lockheed Martin Corporation. All Rights Reserved. LOCKHEED MART’N//
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New User Interface For Gound Maintenance Program e

= TOUCh'enabIed fllterlng Hercules Orion Conference
- Combined flight overview
- Single screen integrated debrief

Status Flight Id Actions

@ Complete 2002-06-19T11-23-252 m- B
port & Download | </> HtmlReport | & Email
NextGEN DTADS
caves sl & Download ] ¢f> Himl Report [ & Reset | ® i Select Debrief:| 2020.08-2371336-087 ~ | I Ll i e
» Filters v

h s Fi N
2004-08-08T14-04-072 ight Number; 1 7 light Nur 4 Flight

Flight Events

2016-01-13T13-18-252 Exceedances

© Complete 2019-04-30T07-05-17Z B Report m & Download | </> Html Report
@ Complete 2020.03-28T12-31-11Z B Report m & Download | ¢/ Htmi Report w

¥ Faults

Conditional Events 2 23
00 00:00 04:00 08:00 12:00 16:00 20:00 00:00
un ugus: on 2

© Complete 2020-08-23T13-36.08Z B Report m & Download | </ Html Report
omE—r

O Frmnnias, - 2090 Ao 2ETAA A2 AT

l il

06 PM 09 PM Aug 23 03 AM 06 AM 09 AM 12PM 03 PM 06 PM

Flight Event

- New Debrief Management
- Integrated Intelligent Diagnostics (ID) Processes
- On-aircraft archive for each aircraft

Flight Flight Description Status Details
Phase

BB Debrief Data: Flight <

2020/08/22 21:08:12-2020/08/24 01:43:24

2020-08- Fault - 2340500 MaintenanceFault Active

22721:49:072 ICS central switching unit built in test

ig o
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Ground Maintenance Program/Untethered

9:57 AM Tue Oct 6

|| 404~ Fileordirectony % | | Dashboard -Data rans' X (S  Aircraft Maintenance Hercles Orion Conference
¢« c ©134.5.9145:8081 & YoM e * Built-In Test (BIT) Checks for Integrated Systems
« Software (SW) Loading for Integrated Systems
« System Calibrations (i.e., Fuel)
« System/Component analysis (i.e., test points)

Start Amp Manager Stop Amp Manager

&2 GMP 5 AvmpP

Software is used to perform aircraft debriefings. Software is used to perform aircraft maintenance and download the DFDR
(Digital Flight Data Recorder) data.

Get started »

Mobile, Wifi-enabled User Experience Reduces Maintenance Time

8 © 2023 Lockheed Martin Corporation. All Rights Reserved. LOCKHEED MART’N//
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Intelligent Diagnostics Integration

oS os==m
-8 -] 3 oE ; -} 3 Hercules Orion Conference

Date Flight Flight Phase Description

2018/05/22 02:35:17-2019/05/22 11:23:05

2019-05-22T03:36:36Z Fault - 2350579 MaintenanceFault © Details | "D Return
VOR ILS No. 1 Audilo Fall

Type MaintenanceFault Fault Code 2350579 Cumulative Trend

Dispaosition NotEvaluated

Question

FlightPhase

Fully Integrated Intelligent
D i ag n Osti CS FirstOccurrence 2019-05-22T03:36:56Z L
- Automatic nuisance fault S E IS IS IETES

7 87 <07 O & O O
FEFE L L

4 3 Pl K O
. FailCount 1 1 A R Nttt @:\ So‘& F
sentencin S S ST
| CRRC R R U U
RecoveryCount 1]

- Fault code trending
graphics

- Machine Learning-driven
recommended actions

MaintenanceMessage 2350000

Trend data where you need it when you need it
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Integrated Post-Flight Debrief with IETP Linking

tDeoriet | 2022-05-05T12:58-572 ¥ mm ® Engine Summary m

NextGEN DTADS
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. .
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Active Fault Code Links Launch Directly to Associated Fault Isolation Module
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Web-Hosted IETP with IETM-X

Hercules Orion Conference

, ! ! !
| | bvos | o

- Builds on NextGen
IETP functionality
- Supports Server
Client Environments
- 10S compatible
i © = - - Touch-enabled mobile
' 4 *5 -l devices
e @SB - Lightweight software
! / implementation
O e - - Enables on-aircraft
_Gd a4 deployment

APPLE, ANDROID, &
. WINDOWS SUPPORT

IETP/Integrate
Electronic Technical
Manuals (IETM-X)
Onboard Server

Server-Based Execution Onboard the Aircraft

11 © 2023 Lockheed Martin Corporation. All Rights Reserved. LOCKHEED MART’N//
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SMPI Data Recording

Hercules Orion Conference

» User-friendly data selection table » Capalbility to record up
identified data to record to 256 data labels

Find. CADC Find I'ems

LrU Descipton Rat®  ReqCode AddlRe « Data can be used by ID SMPI Interface

— e — — —

CADC 1 Altrude Pressure Value 20 OxSF&623 OxSF622 i for advanced analytlcs

CADC_1  Baroset Corrected Alitude Value 20 OxSE625  OxSF624 an aIyS|S
CADC_1 True Axspeed Value  True Axspeed Value 20 OxSF&626
CADC_1 Mach Number Value . Mach_Number_Value 20 0x5F627

CADC _1 Cabbrated Axspeed Value  Calbrated _Axspeed_Value 20 Ox5F628

Add To Request

Added Control Function

Delete Item | | Clear Request

Stopped
Remaing request entries available: 256

Request Rate 40z ~

Build Request |  START | STOP | STATUS || ZEROIZE

Customer-Tailorable Data Collection Made Easy

12 © 2023 Lockheed Martin Corporation. All Rights Reserved. / LOCKHEED MART’N//
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* Reduced crew workload increased safety via GE-Connected Flight Management System (CFMS)
» Read-ahead capability enabling reduced maintenance turn time

* Reduced maintenance time through NextGen-IETP software integration

« Remote capability via SATCOM

* Increased accuracy reduced troubleshooting through enhanced diagnostics

« Data access: Path to Prognostics and Health Management (PHM) and Condition-Based Maintenance
(CBM+)

Hardware Demo Available at LM Booth

13 © 2023 Lockheed Martin Corporation. All Rights Reserved. LOCKHEED MART’N//
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Hardware Integration

« Electronic Flight Bag (EFB) and Mounting Provisions Kit Supports iPad Interface Hercules Orion Conferance

Co-Pilot side

Pilot side

Aug Crew
Station

14 © 2023 Lockheed Martin Corporation. All Rights Reserved. / LOCKHEED MARTIN//
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Post-Flight Visualization and Anomaly Detection

Hercules Orion Conference
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NextGen DTADS Hardware Integration

C-130J Avionics Output

RH Display 1553

Bus Monitor only

>
IPC 1553 Bus R/T in AMP mode
<
< >
Star IX MC SMPI Ethernet Bus
(Block 7+) : :
monitor/record optiop Ethernet

Swift Broadband-
" \

SBU

Built-in router LAN

Expansion
Module Unit

(EMY)

USB Power
Data

WLAN

| I | )

Portable Mission Display (PMD)

Enhanced
DTADS

Trend File
Recording

IETP via
IETM-X
Viewer

wa Wireless Router

Sbu Wireless

iPad secondary interface for
DTADs via web services

Aircraft/Bench Data Interfaces

© 2023 Lockheed Martin Corporation. All Rights Reserved.

Communication and Networking

Interfaces and Processor
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NextGen DTADS Software Integration

« Capability Hosted on Portable Mission Display (PMD)

Windows® 10 64 OS with web hosting

Web-App interface on iPad or similar device
Aircraft Mx and Post-flight capabilities

Multiple data exchange methods including wireless
Fault assessment using Intelligent Diagnostics (ID)

Integrated capability with IETP

» Block 8.1 Enabled Capabilities

In-flight debrief
Beyond Line of Site (BLOS) read-ahead capability

Custom data recording via SMPI

« Advanced Analytics Data visualization tools using ID

18 © 2023 Lockheed Martin Corporation. All Rights Reserved.
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Assessment :
ISMPI Integration §#
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