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Intelligent Face Recognition and Tracking System
to Distribute GPU Resources using CUDA
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Jae-Heong Kim®, Seung-Ho Lee™

Abstract

In this paper, we propose an intelligent face recognition and tracking system that distributes GPU resources using CUDA. The
proposed system consists of five steps such as GPU allocation algorithm that distributes GPU resources in optimal state, face
area detection and face recognition using deep learning, real time face tracking, and PTZ camera control. The GPU allocation
algorithm that distributes multi-GPU resources optimally distributes the GPU resources flexibly according to the activation level
of the GPU, unlike the method of allocating the GPU to the thread fixedly. Thus, there is a feature that enables stable and efficient
use of multiple GPUs. In order to evaluate the performance of the proposed system, we compared the proposed system with the
non - distributed system. As a result, the system which did not allocate the resource showed unstable operation, but the proposed
system showed stable resource utilization because it was operated stably. Thus, the utility of the proposed system has been

demonstrated
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Fig 1. Corfiguration of Intelligent face recognition and tracking

system to distribute GPU resources using CUDA
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Face recognition using
deep learning

Fig 2. Flow chart of system
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Fig 10. Result image of real~time face tracking
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Fig 12. Image of Pan-Tilt control result
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Table 1. Result of GPU resource non-distribution

* 1. GPU 2|22 ZHE SHA| tte g2 21

Measurement Face Face fps of
Number of Detection Recognition Video
peoples Rate Rate Results

1 97% 90% 25 fps
2 95% 82% 15 fps
3 95% 5% 7 fps
4 0% 0% 0 fps
5 0% 0% 0 fps

Table 2. Result of GPU resource distribution
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Measurement Face Face fps of
Number of Detection Recognition Video
peoples Rate Rate Results
1 97% 90% 26 fps
2 97% 89% 25 fps
3 96% 89% 24 fps
4 9% 87% 25 fps
5 95% 88% 25 fps
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Fig 14. Result graph of GPU Resource Distribution Difference
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Table 3. GPU usage before GPU resource distribution

¥ 3 CGPU 2l 2 Mol GPU HRe

GPU

#1 #2 #3
Number of Peoples

1 32% 0% 0%
2 65% 0% 0%
3 97% 0% 0%
4 100% 0% 0%
5 100% 0% 0%

Table 4. GPU usage after GPU resource distribution

E 4 GPU 2l 24 =9 GPU dRe

GPU
#1 #2 #3
Number of Pevples

1 32% 0% 0%
2 31% 33% 0%
3 28% 32% 30%
4 26% 35% 32%
5 31% 32% 36%
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