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HOW TO MEASURE TRUST AND GAIN SOLDIER INSIGHTS: 
RESEARCH PHASES  2023-2024

Table Top

METHOD 
Data gathering based on qualitative approaches:
• Interviews
• Surveys
• Observation

UAS Live Fire

METHOD 
Data gathering based on quantitative and 
qualitative approaches:
•  Video and Audio recording
• Questionnaires

METHOD
Data gathering based on quantitative and 
qualitative approaches:
•  Video and Audio recording
•  Quantitative Performance Metrics
•  Questionnaires

Live Force on Force
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METHOD 
 Data gathering based on qualitative approaches:
•  Interviews
•  Surveys
•  Observation

Engineering Integration Event Live Fire

METHOD 
Data gathering based on quantitative and 
qualitative approaches:
•  Video and Audio recording
•  Quantitative Performance Metrics
•  Focus group discussion
•  Interviews
•  Questionnaires

HOW TO MEASURE TRUST AND GAIN SOLDIER INSIGHTS: 
RESEARCH PHASES 2024

METHOD
 Data gathering based on quantitative and 
qualitative approaches:
•  Interactive virtual environment scenarios
•  Motion capture
•  Video recording
•  Quantitative performance metrics
•  Questionnaires

Virtual Environment
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TRUST IN AI AND AUTONOMOUS ARMAMENTS

 Factor 1: Following mission plan and functionality
 Factor 2: Negligence and danger of the device
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SOLDIER INSIGHTS FOR ENGINEERS AND DEVELOPERS OF 
AUTONOMOUS LETHAL WEAPON SYSTEMS

• Lethal Autonomous Weapon Systems Questionnaire (N=88). 15-item free-text questionnaire asking for 
opinions and insights and recommendations to give guidance to engineers developing fully autonomous lethal 
armament systems.  

• Robotic Assets Questionnaire (N=140). This 10-item Likert scale questionnaire asked Soldiers their level of 
agreement with statements on the use of robots on the battlefield (not necessarily as weapons).

• AI Confidence Questionnaire (N=22). This 18-item questionnaire asked Soldiers to indicate the percentage level 
of confidence that an artificial intelligence would need to report for the Soldier to take action. This question was 
repeated for three different targets (Human, Robotic Quadruped, Vehicle) at different phases across the kill chain.  

• AI Reported Confidence Levels Questionnaire (Weapons Tight / Weapons Free) (N=10). This 16-item pilot 
questionnaire asked Soldiers to indicate the percentage level of confidence that an artificial intelligence would 
need to report for the Soldier to take action in several scenarios, under Weapons Tight and Weapons Free rules of 
engagement. 

Data collected from several Soldier events from Dec 2023-Sept 2024
(demonstration, force-on-force, engineering integration events, live-fire) 
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Key Findings:
1. Company-Level Deployment:

– AWS are primarily envisioned for deployment at the Company Level or higher.
– Allows for experienced oversight and strategic allocation to platoons or weapon squads as 

needed.

2. Operational Roles:
– Reconnaissance: Early identification of enemy positions.
– Support-by-Fire: Providing cover during operations.
– Load-Carrying: Assisting with logistics, resupply, and casualty evacuation.
– Route Clearance: Leading through dangerous areas to mitigate risk to soldiers.
– Lethal Deployment: Serving as forward elements to make initial enemy contact.

• Insights:
– AWS are seen as force multipliers that enhance unit flexibility and survivability.
– Participants emphasize using AWS in supportive roles rather than replacing human soldiers.

Envisioned Use Cases
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Key Findings:
1. Centralized Control Systems:

– Single platform for flying, targeting, and firing (e.g., ATAK compatibility).

2. Visual Displays:
– Full-screen HUDs and integrated visual feedback systems.

3. Manual Controls:
– Preference for joysticks and console-style controllers.
– Voice commands are viewed skeptically due to battlefield chaos.

4. Reliability:
– Durable and weather-resistant control interfaces.
– Avoiding sensory overload for operators.

• Insights:
• Participants favor manual control and visual interfaces over fully automated or voice-

controlled systems.  Integrated control platforms reduce complexity and improve situational 
awareness.

Interaction Methods
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Key Findings:
1. Simple to Use, Not Slow Unit Down, Reliability

– Most frequent responses

2. Controllability
– Kill switch, self-destructs, E-Stops
– Show system status

3. Lethality Control
– Expressed wanting to control lethality
– But control should not be burdensome

Insights:
– “Make sure the thing doesn't kill me” 
– “The more the user experience is considered during the design, the better the chances are that Soldiers 

will like the weapon system”

Soldier Guidance
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ROBOTIC ASSET QUESTIONNAIRE RESULTS
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AUTONOMOUS LETHAL WEAPON SYSTEMS

What level of risk are US Commanders willing to accept in 
deploying autonomous systems?  

What is the acceptable collateral damage risk for 
autonomous weapon systems? 

Is it more or less acceptable than the risk for a human 
operator?  

Who decides when, where, and how often autonomous 
weapon systems are deployed?  

How are decisions evaluated “right of boom” (i.e., in the 
wake of an attack)? 

What degree of AI explainability should be required?

Trotti, C., Wetzel, T., Nurkin, T., & Hu, E. (2022). What does the future of 
autonomous warfare look like?  Four critical questions, answered. 
https://www.atlanticcouncil.org/content-series/automating-the-fight/what-
does-the-future-of-autonomous-warfare-look-like-four-critical-questions-
answered/
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HSI FOR HMIF AT DEVCOM ARMAMENTS 
CENTER
▪ Present

– Controller Study
– Crew Configuration

– Gathered crew evaluation of 3 different configurations 
– Demographics
– Assignments/Roles, Access to Monitors
– Crew-System Performance in scenarios
–  NASA-TLX (Workload)

– Menu Book
– Critique of planned display and controls for controllers, display

▪ Planned
– Soldier Touch Points Planned coinciding with integration events, 

milestones
– Cross training issues (gunnery and mobility)
– Override Functions 
– Display requirements for targeting (communications delay)
– Compliance with NDAA Human Readiness Levels
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THANK YOU.

Elizabeth Mezzacappa, PhD
DEVCOM Armaments Center
Tactical Behavior Research Laboratory
elizabeth.s.mezzacappa.civ@army.mil
(520) 684-2830
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