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Background

m Increase in asymmetrical warfare, low-contrast enemies

s Need for massed intelligence, surveillance and reconnaissance
to aid SOF and UAS prosecution

s Increased use of real-time full-motion video for ISR to provide integrated
intelligence to C2:

s Canadian Defence Policy: Strong, Secure Engaged - UAS capability
s Canadian FMV analysts train for all roles, no explicit collective training

m Canada has small, agile military: crew-size optimization is critical
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Development

s DRDC/AFRL Project arrangement (contract support from Aptima)
s Defined 12 PED mission types

w Helicopter Landing Site (HLS) soak, Route Study, Counter IED, Source Follow, Wide Area Search, Domestic Search
and Rescue, Convoy, HLS Infil/Exfil, Troops in Contact (TIC), Weapons Employment, Collateral Damage Estimate
(CDE), Battle Damage Assessment (BDA)

s Identified 11 PED mission difficulty parameters

m Search Geometry, Tasking Type, Recognizability, Specificity of Essential Element of Information, Product Timing,
Team Cohesion, Priority Match, Communication Clarity, Weather, Airspace Restrictions, Environment

s Developed 8, 75-minute simulation scenarios of differing anticipated
difficulty levels (crawl, walk, run)

s DRDC animated the scenarios on the Testbed for Integrated Ground
Control Experimentation and Rehearsal (TIGER) simulation platform
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Presenter
Presentation Notes
Formal research partnership bw US and Ca.


Pilot Study Objectives

s Characterize 2 and 3 person crews under increasing workload
s Validate scenario content and presentation

m Estimate scenario difficulty levels using established workload measures
(e.g. NASA TLX)

m Develop scenario-linked performance and outcome measures
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TIGER
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Design

Trial Difficulty
Moderate
Easy

Mission 1 = pre, Mission 8 = post :
asy
2 between conditions (2 vs 3 crew) x 6 within (trials) Moderate
Mederate
Difficult

Difficul
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Moderate
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Independent Variables

Crew size Mission Difficulty

- SN°

Two Three Crawl Walk Run
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Dependent Variables

Automated chat prompt

Samn-Perelli Fatigue

After Mission Questionnaire

Physio Sensor Set Up & In-Brief
(~20 minutes)

Mission Execution (Vignettes 1-3)
(~75 minutes)

Product Creation
(~15 minutes)

Post Mission Survey
(~10 minutes)
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Constructs

Constructs

Modalities

Workload

Workload
Distribution

Communication

Situational
Awareness

Performance

Self-report

NASA-TLX;
Validated Role
Overload
measure;
experiential
workload item

Validated
measure

Validated
measure

Validated
measure

Behavioral
observation

SME observed
ratings

SME observed
ratings

Human-
Computer
Interaction

Validated tool
used to record
interactions with
computer

Chat Behavior;
CPAS
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Presenter
Presentation Notes
This slide isn’t perfect, and maybe it isn’t necessary. I’m just wondering if it’s worthwhile to indicate that “self-report” means a lot of things, particularly for workload. 


.
Results: Self-report

Mission 1 2 3 4 6 8 Avg SD
Mission Difficulty 1-2-3 1 2 2.5 1.5 1-2-3
Workload

Experiential Wrkld: /3

2-person team 150 156 155 178 163 153 160 0.10

Automated
Chat Prompt

3-person team 147 120 128 144 164 191 1.49 | 0.26
NASA-TLX Workload: /100

2-person team 55.83 60.00 47.83 52.50 58.83 50.33 54.22 482

Post-Mission
NASA-TLX

3-person team 51.89 46.33 29.56 42.00 46.67 40.331 42.80 | 7.64
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Presenter
Presentation Notes
Consistent with other workload results, 2-person team reported higher workload


TLX Score (/100)

Results: Self-report NASA TLX

NASA TLX: All missions combined index NASA TLX: All missions by category
100 - 100 —
80 - 80 -
TLX Category
— Effort
(=) — Temporal
o Frustration
60 E 60 — Mental
v — Physical
o B — Performance
u 7 —
v
40 - X 40-
-
20 20+
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Results: Self-report

Mission 1 2 3 4 6 8 Avg SD
Mission Difficulty 1-2-3 1 2 2.5 1.5 1-2-3
Workload /5
2-person team 3.25 350 250 350 3.25 3.00 3.17 0.38
3-person team 217 2,00 250 233 333 267" 250 | 0.47
_ Wrkld. Distribution /5
§ 2-person team 2.83 333 317 3,67 433 4337 3.61 | 0.62
E 3-person team 294 333 322 333 356 344 331 0.21
I Communication /5
*E‘é 2-person team 383 367 433 433 383 450" 4.08 | 0.35
- 3-person team 3.11 433 411 367 367 389 380 042

Sit. Awareness /5
2-person team 400 400 450 450 450 4507 433 | 0.26

DRDCIF 3-person team 267 350 333 400 333 400 347 0.50
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Presenter
Presentation Notes
Workload is consistently higher in 2-person team
Workload distribution improved for both teams over time, but at a higher rate for the 2-person team
Comms were better in 2-person team (on average)
SA was better in 2-person team (on average & consistently)



Results: Paper Observations

Mission 1

Mission Difficulty Level 1-2-3
Detect: a correct

2-person team 0.83

3-person team 0.84
Identify: a correct

2-person team 0.76

3-person team 0.72
Workload: /3

2-person team 3.00

3-person team 2.00
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2.5

0.97

0.63

0.88
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3.00

1.88

1.5

0.56

0.58

0.74

0.69

1.63

1.25

1-2-3

0.92

0.78

1.00

0.83

2.13

1.75

Avg

0.82

0.73

0.84

0.74

2.40

1.77

SD

0.14

0.10

0.09

0.09

0.64

0.28


Presenter
Presentation Notes
According to behavioral observation data, 2-person team had higher performance (detection & identification specifically), but also higher workload on average, compared to the 3-person team

Detect and Identify scores were converted into proportions of correct behavior on each dimension, as compared with a scenario timeline established by the researchers and a SME. These two constructs were considered performance indicators. Workload scores are on a 1-3 scale, where 1 = low, 2 = moderate, and 3 = high


SPOTLITE DEMO

P{I}E—T LITE LIVE TAGGING STATIONS MISSION SURVEY REVIEW

Detect
Identify
Communicate
Other

Workload

DRBDC | RO



Presenter
Presentation Notes
SME goes to live tagging, clicks record button. Then clicks anywhere on screen to bring up measures


SPOTLITE DEMO
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Presentation Notes
Communicate -> correct/partially correct/incorrect



‘SPOTLITE DEMO
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Presenter
Presentation Notes
SME can review results.
This pie chart shows results for “Communicate”


®
Results: SPOTLITE Tablet Observations

Mission 3 4 6 8 Avg SD
Mission Difficulty 2 2.5 1.5 1-2-3
Communicate /5 0.79 0.89 0.89 0.95 0.88 0.06
Detect /5 0.74 0.74 0.72 0.85 0.76 0.06
Identify /5 0.89 0.92 0.77 0.98 0.89 0.09
Workload /5 1.00 1.00 2.42 2.19 1.65 0.76
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Presentation Notes
SPOTLITE - the tablet-based behavioral assessment tool


Results: SPOTLITE Tablet vs Paper observations, 3 person

Mission 3 4 6 8 Avg SD
Mission Difficulty 2 2.5 1.5 1-2-3
Communicate 0.79 0.89 0.89 0.95 0.33 0.06
Detect /5 0.74 0.74 0.72 0.85 0.06
_ 0.79 0.63 0.58 0.78 0.70 | 0.11
Identify /5 0.89 0.92 0.77 0.98 .89 - 0.09
0.68 0.88 0.69 0.83 | 0.10

Workload /5 1.00 1.00 2.42 2.19 0.76

0.77
1.65
2.00 1.88 1.25 1.75 0.33
—
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Presentation Notes
Indicate that all of these data are from the 3-person team (i.e., week 2, when we used both observer tools)


Results: HClI — Number of Interactions

Mission

Mission Difficulty

Total Activity Count
2-man team
3-man team

Chat Activity Count
2-man team

3-man team
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1

1-2-3

10440

11327

6168

5987

16019

10733

7658

5790

11035

7018

2.5

10074

12785

7219

9628

1.5

12214

14214

7866

9932

1-2-3

12451

14819

7822

10357

Avg

12239.60

12485.50

7346.60

8118.67

SD

2109.86

1583.24

632.16

1904.14


Presenter
Presentation Notes
Total activity between the two teams did not differ substantially (2% difference).
The 3-person team communicated more frequently (but less effectively according to self-report data)


Conclusions

s Workload was higher across all modalities for 2-person team, consistent
with NASA TLX and chat prompts

s Workload distribution improved over missions for both teams,
but at a higher rate for the 2-person team

s SA was better for the 2-person team

m Less communication for 2-person team, but better communication
m For detection and identification, 2-person team performed better
s Mission 3 was less complex than intended by researchers
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Presentation Notes
2-person team had higher performance (detection & identification specifically), but also higher workload on average, compared to the 3-person team


Strengths/Limitations

s Use of multi-modal measurement

s Thorough, realistic simulation exercises with varying workload
s International collaboration

s Two person team had most experienced/qualified participant
s Only one participant was from the target community

s N was very small — prohibited statistical analysis
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Future Research

m Larger sample

m Better/clearer understanding of behavioural construct by raters

s Consistent use of tablet or paper based behavioural assessment tool
s Addition of HRV and evaluation of intelligence products
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Comments or Questions?
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