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Design and Optimization of a Hybrid Multi—-Channel HD Real-Time
Monitoring System
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(Zhejiang Dahua Technology Co. ,Ltd. , Hangzhou 310051, China)

Abstract: With the advancement of intelligent transportation and safe city projects, there is a growing need for real-time monitoring of multi-
ple high—definition video channels. However, existing B/S—based video surveillance systems are inadequate in handling multiple high—defini-
tion video streams. This paper presents a dual-language hybrid method for real-time playback of multiple high—definition video channels,
combining the strengths of JavaScript and C++. JavaScript is used for the Ul interaction interface of real-time playback , enhancing Ul develop-
ment efficiency in the C/S architecture. C++ handles simultaneous decoding and rendering of multiple high-resolution videos, creating a sta-
ble, low—latency, and low-resource multi—channel high—resolution video playback system. Testing over 100 consecutive trials showed that,
compared with the traditional HTMLS solution, the proposed method reduces decoding delay by 32.9 ms, stabilizing it at around 49 ms with a
stable 24 frames per second. In contrast to WebAssembly, it cuts CPU usage by 69.1%, reduces memory consumption by 417 MB, and short-
ens decoding delay significantly. This system leverages both languages’ advantages, boosting video surveillance system performance and user
experience, and offers new ideas for video surveillance system development.

Key Words: C/S architecture; Ul interface; multiple high—definition videos; real-time monitoring system; resource consumption; decoding
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Fig.2 System flow
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Fig.3 Window overlay structure
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Fig.4 Video playback flow
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Table 2 Client-side test terminal parameters
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Table 3 Performance of Web HTMLS5 scheme
£3 Web HTML5 5 &8k
CPUMH  GPUMA WA A

PATEEL  iE/FPS fif S AEIR /ms
/% (% MB
1 25 55 25.2 132.2 53
2 25 7.4 55.8 311.4 8.4
4 21 13.1 96.1 704.6 26.8
8 11 24.4 100 13539 82.1

Table 4 Performance of WebAssembly scheme
%4 WebAssembly /7R 18

B = 2R 4R R
T CPUMEHIA  GPUMIHIAR  NAF i A IER

1% 1% /MB /ms
1 25 32.4 28.2 152.2 6.5
2 25 68.2 70.3 405.3 8.7
4 22 81.6 96.8 728.5 25.7
8 10 100 100 1626.3 78.5

Table 5 Performance of the proposed system
x5 ANRGIERE

~ i FH 3% o i 2% i 5 kR
W w0 DR GPUBMIEE e AL

1% 1% /MB /ms
1 25 7.4 24.2 112.3 3.9
2 25 11.2 511 211.6 52
4 24 18.3 93.2 601.7 13.9
8 22 30.9 100 1289.3 49.2

SCU A R, AR SO H A T B 0 4 R i
F YA 8 i 4K PUBAL B1I7) 5 R BT B A PR RE A 3 5
TP TEARRDRCRYERE , 22 G0 DL 5 S50 o S i =X

Table 6 95% confidence intervals of CPU and GPU usage across dif-
ferent decoding stream numbers
®6 AREMMEBHT CPUS GPUERER 95% BEFX
o e W by 1‘/T/ﬁ: 1R
1% I w#E
CPUMli% 7.4 0.7874 0.078 74 0.1544 (7.2456, 7.5544)

GPUMifHZ 242 0.7810 0.078 10 0.153 1 (24.0469, 24.353 1)
CPUMHFI& 112 0.7937 0.07937 0.1557 (11.0443, 11.3557)

BIEIX A (95%)

2 GPUfH % 51.1 0.7810 0.078 10 0.153 1 (50.9469, 51.253 1)
. CPUMEI® 183 0.7810 0.078 10 0.153 1 (18.1469, 18.453 1)

GPUIJHI 932 0.7874 0.078 74 0.1544 (93.0456, 93.354 4)
o CPUMEI®R 309 0.7874 0.078 74 0.1544 (30.7456, 31.054 4)

GPUM= 100 0.7937 0.079 37 0.1557 (99.844 3, 100.1557)

Table 7 Comparison of variances between 4 and 8 channels

RT ARG SEAEI L

KX ZRG HTML5 WebAssembly
4 BRI WORCT 22 0.63 1.42 122
8 AR )y 22 0.88 3.82 3.51

Table 8 Comparison of the reduction in variance for 4 and 8 channels
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Fig.5 Actual decoding frame rate diagram of 3 schemes for 4 and 8 channels
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Fig.6 Fluctuation diagram of decoding frame rate of 3 schemes for 4 and 8 channels
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