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Methods

Introduction

Discussion

The Military Healthcare System (MHS) faces a persistent challenge: while 
medical documentation is mandated at all echelons, providers in high-
intensity combat situations must prioritize lifesaving measures over 
record-keeping, often leading to significant data gaps.  Manual paper-
based documentation is not only burdensome, but also prone to result-
interpretation errors due to varying environmental factors. To address 
this challenge, the United States Army Institute for Surgical Research 
(USAISR) conducted an analysis of prototype sensor suites designed to 
passively document care delivery in tactical combat casualty care (TCCC) 
environments.

The outcomes of this comparative assessment revealed opportunities 
to blend the strengths of each approach into a next generation 
implementation, specifically the need for a multimedia camera inputs, 
a refined activity tracker configurations that will capture synchronized, 
bilateral inputs to effectively recognized medic actions (tourniquet 
applications et al), and improvements for localized data storage and 
processing for edge computing.

The assessment methodology prioritized functionality, usability and 
performance.  The assessment consisted of three phases: 

During the assessment, human subject participants leveraging the 
technology prototypes in hyper-realistic TCCC simulation 
environments, including a range of operational environmental lighting 
conditions.  

Results
During simulated user testing, all three sensor suites achieved passing 
quantitative scores (> 60); the system usability scores (SUS) ranged from 
60 to 86.7 on a 100-point scale. More complex technology configurations 
received higher usability scores. 

All three prototypes successfully generated raw data; the individual 
outputs ranged from 0.12 to 0.24 gigabytes per minute (GB/min) based on 
the environmental lighting conditions (full sun, indoor lighting and low 
light).  

However, from a data quality perspective, only the multi-modal camera 
component produced viable video data in all three environments.
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Sensor Suite Prototype Configurations
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M-WAVE

Average Score

ACME
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PoTAg

Average Score

Form Factor 1.7 2.0 1.8

Power Requirements 1.7 1.8 2

Interface 1.50 1.6 1.3

Data Capture & Storage 1.8 1.6 2

Device Flexibility 1.8 1.8 2

Data Transfer 1.8 1.8 1.8
The evaluation used a 3-point scale (0= lowest and 2=highest) for scoring each attribute where a score of > 1 is considered 

acceptable/passing.
Two research team evaluators (n=2) conducted this tabletop assessment separately; their individual scores were averaged

M-WAVE ACME PoTAg

44.9 87 67.5

22.9 87.5 75

Due to the varied number of sensor suite components, scores were adjusted to a 100-point scale (0=lowest and 

100=highest)

Two research team evaluators (n=2) conducted this tabletop assessment separately; their individual scores were 
averaged

M-WAVE ACME PoTAg

Total Score 85 60 80

SUS scores are based on a 100-point scale (0=lowest and 100=highest), where a score of > 60 is considered passing.

Two (n=2) simulation participant evaluators/TCCC providers conducted this assessment; their individual scores were 
averaged

M-WAVE ACME PoTAg

Total Score 86.67 66.67 76.67

SUS scores are based on a 100-point scale (0=lowest and 100=highest), where a score of > 60 is considered 

passing.

Three (n=3) simulation participant evaluators/TCCC providers conducted this assessment; their individual scores 
were averaged
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Results, continued
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