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Dr Michael Skinner (1956-2019) 
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Mike at Autonomous Warrior 2018 
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TTCP Autonomy Strategic  
Challenge 

“Controlling 
different autonomous 
platforms like this is 
a game changer. Like 
getting lions, tigers 

and bears to hunt as 
one species.” 

CMDR Paul Hornsby 
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Autonomy Strategic Challenge  

 Mission 
 To enhance, demonstrate and evaluate 

the military utility of autonomous 
systems for future littoral operations 

 Objectives 
 Determine the potential military utility 

of autonomy technologies 

 Advance and demonstrate human-
autonomy teaming through simulation 
and live trials 

 Improve interoperability of emerging 
autonomous systems 

 Harness industry developments for 
military requirements 
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Narrative 

UNCLASSIFIED 

1. Virtual Human Avatar 

2. Geospatial Tile 

3.  Explanation Specific 

Application Tile 

Multimedia Narration for naturalistic 
interaction and enhanced situation 
awareness  

• Context and time sensitive  
• Implementation:  

-  Adaptive mission briefings for operators 
-  Multimodal Q&A and notifications  
-  Platform status reports on demand  
-  Recommendation and plan explanation  
    on demand  

-  Provenance reporting on demand  
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Recommender      
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Enhanced agent learning and modelling tool to identify 
areas with high probability of threat detection  

 

• Uses Simulated Annealing, 
Evolutionary Algorithms, and 
Bayesian Learning techniques 
 

• Based on available intelligence 
information and internal 
simulations of threat behaviour 
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DARRT: DSTG Assessment & Review Research Tool 
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• Calculate, store, and display key mission 
   performance metrics 
• Present real-time status and mode of 
   autonomous platforms 
• Deliver multi-media after-action review 
   of mission performance 

An assessment and review tool that supports real-time 
data analysis and rapid, focused after-action reviews 
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Evaluation Metrics 
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Capstone Event 
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HMAS Creswell 
Jervis Bay AUS 

Nov 2018 

Defence 

Industry 

Innovation 

TTCP ASC 

Wizard of AUS 

Sydney18 

Portsmouth17 

Dayton17 

UK16 

UW16 

EX OCEAN RAIDER 

RAN Fleet 

Concentration 

AW18 

AW18 

(no ASC) 

AW18 

(FVEY 

only) 

Team of 100+ scientists from 5 nations & 

8 research labs demonstrated and 

evaluated the military assessment of AIM 
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Evaluation 

 Live Trials 
 3 use cases: counter-smuggling, unit 

protection, base attack 

 Experienced AIM operator at controls, 7 
SMEs (AUS, UK, US, CAN) observe, comment 
and rate AIM system performance 

 6 trials  

 Synthetic Trials 
 Use elements from all 3 live use cases, in 

simulated 1 hour trial (4 event types and 35 
tasks) 

 SMEs at the controls of the AIM system, 
collect objective/subjective performance 
data 

 7 trials 
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Metrics 
 Objective 

 Number of assets managed by a single operator 

 % mission completeness 

 Response time (intruder events, commander queries) 

 Commander query accuracy 

 Number of plan monitor and/or COMPACT violations 

 Weapon engagement accuracy 

 Subjective 
 System usability scale 

 Situation Awareness, Workload, Trust, Risks 

 Military Utility 

 Human-Autonomy Teaming heuristics (observability, predictability, 
directability, directing attention, adaptability, calibrated trust, common 
ground, information presentation, exploring the solution space) 
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High Level Accomplishments 
 Improved interoperability of emerging TTCP autonomous systems 

 Full integration of 22 components developed by 14 organisations from all 5 TTCP 
countries 

 Enabled a single operator to manage 17 unmanned assets (6 live inclusive of 
air, sea and ground platforms) 

 Successfully used novel data logging capability for rapid, interactive after-
action reviews 
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Results (1) 

 Mission Performance 

 Mission Completeness – average > 92% 

 Response Time to Intruder Events – (100.5  28.3 secs) 

 Commander Queries  

 Response time (69  45 secs), accuracy >95% 

 Workload and Situation Awareness 

 Workload associated with time pressure and mental effort 
 Acceptable level, with some shedding of lower value tasks. 

 SA – overall rated “high” 

 Trust & HAT 

 Varied somewhat 
 Likely reflecting the immaturity of the system and/or SME understanding 
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“I always felt like I had good situational awareness 
and could easily figure out what my assets were doing 

at a given time ” -  SME 2 
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Results (2) 
 Military Utility 

– 6/7 SMEs indicated the AIM concept had “great value” for future UxV 
operations 
•     

 

• “This week has shown the systems is adaptable enough to meet different mission 
sets. More use to build proficiency and trust is required especially to learn the 
nuances of the system” – SME 2 

– 6/7 SMEs: AIM concept could decrease manpower requirements 

• “Has the potential to reduce the number of operators needed” – SME 2 

•      

 

– 7/7 SMEs: AIM concept could decrease operators’ response time to new events 

• “AIM is able to create plays quicker than a human. This will significantly reduce 
response time” – SME 5 

• “The automation and cueing of events allows the operator to respond much faster” 
– SME 2 
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“Amazing system! Truly needs to proliferate into current C-UxS systems as 
well as multi-domain C2. Solves missing autonomy piece for several 
efforts” – SME 7 

“Potential for reducing manpower requirement is evident” – SME 1 

“The automation and cueing of events allows the operator to respond much faster” – SME 2 



17 

Outcomes demonstrated 

 Force Multiplication by small teams 
of human operators controlling a 
large autonomous fleet in a 
dynamic threat environment 

 Interoperability architecture to 
provide guidelines for industry 
innovation  

 Integration of autonomous 
technologies between the 5 
nations, for faster and more 
informed decisions, saving on 
national development costs 

 Enhanced Agility by merging 
tactical and operational control for 
faster military decision cycles  
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4 humans 
1 human 

1 machine 
10+ machines 
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