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* Our Organization 
- NASA 

* Our Success (Pick any three) 
- More missions 
- Safer missions 
- Cheaper missions (which leads to more missions but are they 

safer?) 

* What technologies can help NASA achieve success? 
- IVHM, among others 

- What is an important component of IVHM? 
- Embedded computer networks, among others 

Therefore, what is the impact of EmNets on future success? 
- Crucial (but I may not be impartial) 
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J ISTP Roadmap 
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Technology 

OS P Background 

* N o w  teamed 
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Baseline OSP System JPL Hea/th Management 

There Are Fundamentally Two Approaches 
to Dealing With Failures: 
1. Design Failures Out of the System 
2. Manage the Failures That Remain 
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At the design phase: 

The Beautiful Baby Syndrome applies (with 
apologies to Steve Brown at NGC) 

My subsystem will have no faults to manage 
My subsystem will not fail 
How dare you imply that my subsystem will 
have any failure modes 

Therefore - Health Management is not 
needed 
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But Later . . . 
During Full Scale Development: 

When the system has been designed 
When failure modes are identified 
When Health Management is seen to be 
needed 

It may be too late to ‘add’ it to a designed 
system 

Therefore, if must be part of the design 
process 
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* IVHM (as an integrated technology) uses many different types of 
data to support decision making Collect, process, and integrate information about the health of a 

launch system including the vehicle, subsystems, components, 
sensors, and ground support systems to make informed decisions 

and take appropriate actions to ensure the success of a mission 
* Anoinaly detection and isolation . Recoverv/Reconfieuration Alrfr.”W 

* Cuinponent degradation detection COnlrnlll 
SirYcII IrLs 1 hernial Protaction S r t e  

m 

The Union of Advanced Hardware and Soft ware - 
Providing higher reliability & safety, with greater robustness, at lower costs 
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L, IVHM Enables lnformed Control 

Flight c-- Operations 

Health Management 
Works Wirh The 
Conventional Control 
Functions At Each 

VM5.A. Ured In Thls 
Presentation, Includes GNSC, 
Flight Conlrols. Mirslon 
Management. and Any Mher 
Syslams Used lo Control the -1 EnlircVchicls. or an 

Health Management At 
Each Level Should Be 
Developed Wirh The 
lntelligenl Controller 
Funclionr 
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k IVHM Enables lnformed Flight Operations 

On-bard Crew t 

Off-Board 
Mission Control 

' Native" Subsystem 
Conlrol Sensors 
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IVHM Enables Informed Ground Operat 

Vshlclc Managemen 

. . . . . . . . , . . . . . . . . . . . . . . . r t r  I (GSE) 

nd Cor~hol Sysfern 

. In-Flight Trouble 
Reports and 
Maintenance 
Req"€.lltS 

f Informed 
Maintenance . AutomatedlGuided 
Troubleshooting . Repair Validation 
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JPL, Systemic Health Management Trades 

System 
Improved Safety 
Reduced Operations and Support Costs 
Comprehensive Knowledge of the 
Current Vehicle State 
Support for Informed Autonomous 
Decision Making 

Su bsvstem 
ImDroved Safetv 

costs 
System 

Increased SoftwarelProcessing 
' Increased Communications 
' HM Integration For Control 

TelemetrylStorage Bandwidth 

Subsvstem 
Dedicated Sensors (If Any) 
Increased SoflwarelProcessing 
Increased Communications 

Reduced Operations and Support Costs HM Integration For Control 
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Cos( Modeling Using 
NGC VFB-2 PGRLV 
Architecture 

Request 

Benefit to 

Analysis Available on Cost Ratio 
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L, lVHM Flight Technolo!gies 

Controllers Subsystem 
Health 

Management 
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