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The Mission Evaluation Room  (MER) 2006

Kayla Barron inspects cables inside 
the Materials Science Research Rack

Communication delays

Earth-Based Operations

Crew-Based Operations
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Crew-Based Operations

Risk of Adverse Outcomes Due to Inadequate 
Human Systems Integration Architecture (HSIA)

Given increasing need for crew independence and greater 
operational complexity in future exploration missions, 
there is a possibility of adverse outcomes associated with 
deficiencies in Human Systems Integration, specifically 
that crew are 
• unable to adequately respond to unanticipated critical 

malfunctions and/or 
• perform safety critical procedures.

Critical, complex vehicle, habitat or human 
sub-systems will malfunction

Crew Performance Support System
CPSS
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Anomaly Response Processes
• Detect
• Troubleshoot / Diagnose
• Resolve / Treat
• Manage Contingencies

Mission Control Center (MCC)

hazards from radiation, collision with space objects, atmospheric toxins, crew medical issue, surface landings, fire, etc.
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Context
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CPSS
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Stressors

Spaceflight Stressors
Atmospheric Toxins 
Auditory Overload
Back Pain due to Time on Back
Catastrophic cost of making an error
Circadian Disruption
Communication Delays
Confinement
Cultural Differences between Crew
Decompression 
Elevated Carbon Dioxide (CO2)
Fluid Shifts
Head Injury
High Workload
Isolation
Lunar Dust
Radiation
Sensorimotor disturbances due to 
gravity transitions
Side Effects from Medications
Threat
Vision Changes

Task-Related Stressors
Poorly organized information
Ambiguity
Conflicting Information
Evolving Scenarios
High Information Load
High Workload
Multiple Information Sources
Novelty
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HSI
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Task Support

Work Management Support

Collaboration Support

Knowledge-Based
Decision Support

Lessons 
Learned

Knowledge
Capture & Mgmt

Data
Integration

Integrated
Visualizations

Knowledge of
Context

Descriptive
Analytics

Watch Item
Trending

Troubleshooting
& Analytics

Crew Information 
Exchange

Crew/Ground Information 
Exchange

Crew/Robot Information 
Exchange

Problem-Solving 
Prompts

Activity
Scheduling

Data Storage
Management

Smart
Alarms

Integrated Schedule,
Procedures, Inventory Multimodal

Monitor
Task

Execution

Smart
Tutoring

Crew Can Create
Agents as Needed

Proactive
Aiding

Machine
Learning

Smart Information
Presentation

ISS

Gateway

CSCL

Triage
Support

Intelligence 
Augmentation
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Meet the Crew
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Five Scenarios
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Comet Debris Field Event
EVA Preparation
Geological EVA
Robot Rescue
Radiation Event

En route
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DS = Decision Support
CS = Collaboration Support

WMS = Work Management Support
TS = Task Support
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Mars Surface

Five Scenarios
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Comet Debris Field Event
EVA Preparation
Geological EVA
Robot Rescue
Radiation Event

Five Scenarios

Return
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Payload Operations & Integration Center

Mission Evaluation Room (MER)

Mission Control Center (MCC)

50+ à 4-6
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tina.beard@nasa.gov

Lead: Tina Beard          (ARC; Code TH)

Team Members: Donna Dempsey (JSC; Code SF)

Tina Panontin (ARC; SJSU)

Shu-chieh Wu     (ARC; SJSU)

Brent Beutter     (ARC; Code TH)

Alonso Vera        (ARC; Code TH)

HSIA ConOps Team
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