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Overview 
Soldiers in all branches of the U.S. armed services do not have a way to protect 
their face from gunfire, explosions, or other dangers they encounter in combat. 
The U.S. Army wants to put armour on soldiers’ faces in the future. To allow the 
soldiers to see with this armour, an augmented reality or virtual reality kit is 
needed. In addition, the kit needs to have the cameras offset from the eyes to 
reduce neck strain on the soldiers.  
 

Objectives 
Because of budget and time constraints, the scope of the project was restricted to the image 
processing aspect of the kit. For our project, we tested the viability of stitching video feeds from 3 
cameras to give the appearance of normal stereo vision that humans see with their eyes. The cameras 
were placed on the head, offset from the eyes. 
 

Approach 
 At least 2 cameras are needed to achieve stereo vision, which allows for depth perception. We 

used 3 cameras because we believed it would be easier to get a stereo pair with 3 cameras. 1 
camera was placed at the chin of the head and the other 2 were placed on the temples of the head. 

 To achieve a stereo pair, the images and videos from the cameras on the temples were stitched 
with the images and videos from the camera on the chin. 

 Webcams were used because they are relatively cheap and easy to use. 

 Java was the programming language used because it was the preferred language of our sponsor. 

 The OpenCV library was used for the image processing functionality because it is free. 

 The project was done in 3 stages. The first stage was testing the algorithm with images. The 
second stage was testing the algorithm with pre-recorded video. The third stage was testing the 
algorithm with live video. 

 

Outcomes 

 We had some success implementing the 
project with live video. The algorithm 
made some mistakes matching key 
points in the video frames. The 
computer used for testing also had 
problems with higher frame rates and 
higher resolutions. However, a 
somewhat clear stereo pair of videos 
was produced by the software. 

 This project could not be used by the 
Army in its current state. Improvements 
need to be made to the hardware and 
the software. Many of the problems 
could be eliminated with a larger budget, 
more time, and more experience. 
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