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Face Recognition—based Video Retrieval System for Improving
Video Processing Performance in Edge Computing Environment
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Abstract

An artificial intelligence model using video data requires a large amount of learning data, and a system that can
collect, retrieval, and extract videos, such as CCTV, is required to secure data. Existing video retrieval systems are
mainly centralized video processing methods, which require high-performance computing resources and cause problems
such as high processing time and transmission delay. To solve this problem, this paper proposes a face recognition
based video retrieval system in an edge computing environment. To this end, the proposed system extracts facial
features after detecting the face of the video in the edge device when collecting the video. Video retrieval is
implemented in such a way that when a user inputs a face photo of a person to be searched for, a video clip in
which faces classified by HDBSCAN appear appears is provided. Through the evaluation, it was verified that the
proposed system retrieved video without errors, and it was confirmed that the video processing performance improved

as the number of edge devices increased.
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Table 3. Edge device implementation environment

Features Specification

Model Raspberry Pi 3 B, Raspberry Pi 3 B+
oS Raspbian(buster)

Sensor Camera

Software Python3, OpenCV, FFmpeg
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Table 4. Data storage implementation environment

Features Specification
0S Microsoft Windows Server
CPU | Intel(R) Xeon(R) CPU E5-2620 v4 @ 2.10GHz
SSD 500GB

Database InfluxDB, MySQL

5 My 78 &
Table 5. Server implementation environment

Features Specification
oS Window 10 pro
CPU Intel(R) Core(TM) i7-6700 CPU@ 3.40GHz
RAM 24GB

Software Python3, Flask, Node.js, FFmpeg
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Table 6. Results of video retrieval performance
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Table 7. Average processing time for video clip

: Average Video
Device N
processing time(second)
Device 1 19.65
Device 2 8.96
Device 3 14.68
Device 4 15.78
Device 5 10.05
Cloud server 3.15
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