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ABSTRACT
In the past decade, mobile phones have become a commonplace 
technology. In the same time period, computer vision has become 
a vital part of security analytics. High performance computing and 
parallelization methods have made it possible to quickly and 
accurately do intensive computer vision tasks like face recognition 
and motion tracking, which have greatly improved security in 
places like airports and government facilities. There have only been 
trivial efforts to put such security onto mobile devices – most face 
recognition methods require a still picture and would be too slow 
with a live video stream. However, smartphones are becoming 
more and more powerful, and the components on them, such as 
the GPU, can be utilized to perform these tasks. We are seeking to 
identify the most efficient way to utilize the GPU on a mobile 
phone for computer vision tasks. Many different computer vision 
libraries have been implemented on Android devices because of 
their popularity and powerful hardware. OpenCV, an open source 
computer vision project, is a robust, multi-platform example of 
these libraries. However, it does not always utilize the entirety of a 
mobile phone’s hardware. By writing an version of a basic OpenCV
action, such as filtering a video, that is optimized to use the entire 
GPU, we can determine how important the GPU is in computer 
vision tasks, and also if there are more efficient methods to 
complete them. Our hypothesis is that a GPU specific 
implementation will be more efficient on mobile platforms.

INTRODUCTION
Our primary goal is comparing methods of parallel 
computing on mobile platform for computer vision 
and security. We are testing this hypothesis by first 
creating a basic application to run on Android that 
would simply filter an image, an essential part of 
facial recognition. This is achieved by altering this 
individual RGB values of individual pixels to match a 
predetermined complex. Then, with the 
implementation of the open source library OpenCV
we began accelerating this process by distributing the 
workload across the entirety of the phone’s GPU.

METHOD CONCLUSION/NEXT STEPS
Because there are no statistics on video processing 
apps on Android at this point, we have to build and 
measure the apps to get performance statistics.   

Our future work includes:
• Write and test OpenCL/OpenCV filtering apps on 

Android
• Test Java filtering app on Android
• Determine best algorithms for facial 

recognition/detection
• Research other potential implementations of our 

project for security 
and analytics

• Write an app using the 
most effective library 
(between OpenCL and
OpenCV) that unlocks 
a phone based on facial 
recognition

RESULTS
• Learned about threading programs, optimization, 

and the concepts behind parallel processing
• Example framework applications have been made 

which allow for implementation of OpenCL
• Benchmarking categories and methods have been 

explored
• No quantitative results have been acquired to date, 

but we are planning on finishing the apps by the 
end of the semester
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