
3/14/2017 MVHR Forum 2017  Call For Abstracts

https://cimvhr.ca/apps/cass/viewabstract/170069/ 1/2

Presenting Author Information

Dr. Graham Ryan PhD 
Other: Researcher 
200 Lees Avenue, Ottawa ON, K1N6N5 Canada 
6135625800 x 10 

rgraham@uottawa.ca

Af�liations

University of Ottawa, Faculty of Health Sciences  
University of Ottawa

Ethics Approval 
Have you received university or government ethics approval ? YES 
Funding 
Is the research/researcher(s) included in the abstract fully or partially funded by industry ? NO

Methodological Approach: Research  
Presentation Theme: Occupational Health, including, exposure, standards of care etc.
Preferred Form of Presentation: No Preference

Lay Summary of Abstract 
Understanding how soldiers move under various occupational stresses is critical to developing strategies to improve physical performance and
musculoskeletal health, as well as prevent traumatic injury. In this work we will apply advanced statistical modelling techniques and motion
capture to develop models to estimate movement patterns during realistic military scenarios.
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Introduction:

Understanding how soldiers move under various occupational stresses (e.g. physical load, gun�re, and heat/cold) is critical to developing
strategies to improve physical performance and musculoskeletal health, as well as prevent risk of traumatic injury. The goal of the current
work is to apply advanced statistical modelling techniques, which have been applied successfully to dynamic movement tasks in professional
athletes, to objectively model changes in movement behaviour under such stresses.

Methodology:

We will recruit 20 regular force Canadian Armed Forces members to complete a series of outdoor occupationally relevant tasks (e.g. bounding
rushes, casualty drags, etc.) that are designed to be representative of realistic combat tasks in theatre. Each participant will complete the
course under four different scenarios: 1) unloaded, no simulated �re; 2) loaded, no simulated �re; 3) unloaded, simulated �re; and 4) loaded,
simulated �re. During each scenario, we will collect full-body motion capture using wireless inertial measurement units (IMU; MVN BIOMECH,
Xsens Technologies B.V., The Netherlands) placed over each segment’s centre of mass. IMU data will be combined with three-dimensional
body scans for each participant (Vitus XXL, Human Solutions of North America, Inc., USA) in order to develop a robust subject-speci�c
kinematic model to track each movement task. Full-body movement data across time for each task and participant will then be analyzed using
Principal Components Analysis (PCA), and Linear Discriminant Functions (LDFs) will be used to differentiate movement patterns between
loaded vs. unloaded, and �re vs. no �re conditions. Soldier body shape, size, and biological sex will also be considered as covariates in the
models.

Results:

These results will be used in a variety of ways. First, we will create a morphable model for each movement task that can be scaled by adding
and subtracting the LDFs, multiplied by a given standard deviation, to the average movement pattern across all participants. This model can
�rst be used to subjectively evaluate and better understand how movement patterns and musculoskeletal injury risk may change based on
body size and shape, external load, environmental stresses, and biological sex. Secondly, this morphable model can be used as input to the
Virtual Battle Simulator to: a) produce more realistic movement patterns for training purposes, and b) to simulate the probability of being shot
or injured based on all model inputs.
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Conclusion:

As a whole this work will be critical in improving overall soldier physical performance and health.


