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System Capabilities for UAVs in Civil Airspace

• Automated supervision 
• Fault mitigation 
• Critical decision-making in-flight 
• Collision avoidance using sense and avoid.



Human Factor Challenges

• Establishing appropriate levels of automated assistance

• Keeping the UAV commander in-the-loop as required for failure mode 
operations

• Incorporating fail-safe mechanisms into the UAV system

• Investigating the usefulness of UAV interfaces



Problems with Automation

• Reduced situation awareness
• Increased monitoring demands
• Cognitive overload
• Mis-calibration of trust in automation
• Inability to reassume manual control
• Degraded manual skills through lack of practice
• The need for new selection and training procedures
• Loss of situation awareness
• Increased inter-operator coordination requirements
• Increased workload management requirements
• Loss of motivation and job satisfaction
• Increase in the risk of human error



Aspects of Human Factors

• Reversion to manual control
• Workload
• Trust in automation
• Situation awareness
• System monitoring



Reversion to manual control

• The UAV commander should be able to shift between levels of 
automated flight controls when deemed necessary

• Settle how and when the UAV commander will be allowed to interrupt 
the automated control and recovery manually

• Manual mode operations, to the extent possible, must be periodically 
retrained, preferably through scenario-based refresher training
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Workload

• Workload distribution over time

• Level of vigilance throughout different phases of UAV operations.

• Workload reduced by 

• Implementing intermediate levels of automation

• Assess the value of multimodal displays in disturbing the workload optimally 
in terms of cognitive aspects
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Trust in Automation

• Automation affects operator trust of the system

• Under- and over-trust 

• Instrument and display format / layout on the UAV commander’s 
effects the level of trust in the automated system
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Situation Awareness

• Several UAVs incidents and crashes have been attributed to 
automation errors or loss of situation awareness because the human 
has been “automated out of the loop”

• Humans limitations regarding working memory and attention

• Identifying situation awareness needs to design better interface for 
UAV commander



Aspects of Human Factors

• Reversion to manual control
• Workload issues
• Trust in automation
• Situation awareness
• System monitoring



System Monitoring

• UAV commander controls the vehicle from afar

• What type and in what way information will be displayed and also what 
information will be hidden

• Tasks need to automated in such a way that human retains interesting and 
challenging parts of the job

• Humans are poor at monitoring for long periods of time, therefore the ability to 
detect failures degrades quickly

• Alarms and warnings can be developed to better attract attention and guide 
UAV commanders in detecting and identifying problems to prevent 
misinterpretations, resulting in actions being taken for a problem that does not 
exist, leaving the real problem undetected



UAV Development

• Real-time simulation

• Concept evaluation

UAV Control Station
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MethodMethod

• Commercial pilot and trained UAV 
commander

• Flight scenario breakdown
• Flight preparation, plan and re-plan
• Airport departure procedures

• Search operations 

• Airport approach procedures

• Video recording

• Cognitive Task Analysis – CTA



UAV Commander’s UI
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Results

• Mode confusion
• Implicit mode transition

• No explicit mode transition

• Timing criticalities
• Fri command input

• Potential planning oversights 
• Notify the commander 

• Workload issues
• Re-design of the user interface



Future

• More simulations

• User tests of the new design



Questions………


