
 
 

 
 
 

AFRL SUNY Trusted AI Challenge Series 

Topic #3:   Dynamic Bi-Directional Trust in Human-AI Collaborative 
Systems 
 

 
Sponsor:  NSIN and NYSTEC  
 

Objective: This task seeks novel ideas to address establishing trust in human-AI collaborative 
systems.    
 
Description: Consider an aircraft with a (human) pilot and an AI assistant (agent). The pilot can 
rely on the AI for assistance, especially in stressful situations where the pilot may be 
overwhelmed by the flight conditions (bad weather, poor visibility, wake turbulence, cockpit 
alarms and warnings). Moreover, the AI can rest control of the aircraft away from the pilot if it 
believes a dangerous situation (such as a crash) is imminent or if it thinks the pilot is behaving 
irresponsibly, unreliably, or even dangerously (intent to cause harm). Similarly, the pilot can 
disable the AI if the tables are turned and they think the AI is untrustworthy. 

 
In such aircraft, it is crucial that bidirectional trust be established and maintained 

throughout the mission or flight. What are the mechanisms for doing this, both pre-flight and in-
flight? Answering this question will involve expertise in a number of disciplines, including control 
theory, avionics, human factors, AI, human psychology, stress management, and more. 

 
The problem can be made more complex by adding a (human) co-pilot into the mix. Then 

the two humans must establish bidirectional trust in each other and with the AI, and vice versa. 
Additionally and regrettably, there are several documented cases of suicidal / homicidal 
commercial aviation pilots whose actions have led to loss of life and aircraft. The onboard AI can, 
pre-flight, perform a psychological assessment of the pilot/co-pilot, and choose not to handover 
control of the aircraft to the humans should the assessment show that at least one of them is not 
psychologically flight (trust-)worthy. Similarly, incidents involving sleep-deprived pilots and those 
under the influence of drugs or alcohol have occurred. The AI can similarly perform pre-flight 
assessments of this nature. 
 
Guidance:  Prospective performers should should assemble a multi-disciplinary team with 
expertise in areas such as control, AI, avionics,  psychology, and human factors.  Writing of a 
detailed report on how research in this problem area might progress over a 2-5 year period would 
be advisable.  This challenge problem is not limited to establishing bidirectional trust in the 



 
 

 
 
 

cockpit.  A working demo, which includes a properly trained Deep Neural Network, on some facet 
of the problem would be desirable but not necessary. 
 
Summary:  This task seeks novel ideas on how to address the problem of establishing trust in 
human-AI collaborative systems.   Techniques for establishing trust in the AI-component(s) are 
likely to involve testing, formal verification, demonstrations, and also human factors.  Techniques 
for enabling the AI to establish trust in the human(s) may revolve around psychological and 
performance testing, and techniques for rapid assessment of a person’s state of mind, alertness 
level, and performance qualifications. 
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