Challenges of Implementing
Speech Control in a Spacecraft
System
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Evolution of spacecraft control




> Brief History of Spacecraft Command and Contfol ‘

Evolution of Spacecraft Command and Control Complexity
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NASA Speech Recognition Investigations

10



pY

N

e VVoice Control of Shuttle
CCTV System

e EVA Retriever
e EVA Suit Control

e Advanced front end
processing

* Deep Space habitat
* Aeronautics
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STS-41- Speaker-dependent

Effects of pu-gravity of the voice

Commanding by voice

10% to 30% reduction in
accuracy

On-orbit retrain capability

STS-78- Speaker —independent
Same objectives as STS-41
Commercial adaptive system
Confidence check
Macro-commanding







pL NASA Speech Recognition Investigations>"~-
ISS Flight Demonstration
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Factors affecting robust speech recognition=-

application in space
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> Grou‘_nd cloud-computing s_pee;_h system
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 Development Approach
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S Development Approach - =~

Approval for Approval for
Implementation

Phase A: Concept Phase B: Phase C: Phase D:

& Technology Preliminary Final Design & System Assembly,

Development Design & Fabrication Integration &
Technology Test, Launch &

Completion checkout

Project Life-Cycle Pre-Phase A:
Phases Concept Studies

NASA Project e

Spaceflight

LifE'C CIe roject Life-Cycle
y Prol FEE\.-'in:*fu\.rflf:‘.r ] A A

Phases

e5|gn solution
meets

objectives/goals

Human-Centered

Design (HCD)

Process

Environment

Voice-controlled Spacecraft System
(VCSS) Design

e

Key Development
Activities Human

Factors
Engineering
Dialogue Design
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Will speech control ever be this good’.5 ——



https://www.youtube.com/playlist?list=ELIfu5m8xu6rU6e2cr0Tv1-w




Recap & Final Remarks

e Deep space mission system complexity will need better system
HCI

e Speech recognition for command and control is a viable option
for future missions-extra help to a small crew on a complex
spacecraft/habitat,

 Importance of in the system-Reliable, robust, and
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