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[Abstract]

In this paper, we study an optimum configuration method to ensure real-time performance of a video surveillance camera
system with allowable delay time. By obtaining the ratio of image frames exceeding the allowable real-time reference for image
recognition, parameters such as the optimum number of image frames are analyzed based on the processing capacity of the server
and the corresponding number of cameras that can be accommodated. In the analysis, it is assumed that the processing time of
image frames of the server has a general distribution. Subsequently, the relationship between the real-time violation rate of frames
and the number of surveillance cameras is analyzed, and design criteria are presented for the optimal number of cameras to ensure
real-time performance. The result of the analysis can provide a basis for deriving the optimal number of installed cameras
according to various factors of the camera system, which is expected to be useful for the effective operation of the evolving

real-time surveillance camera systems.
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Table 1. Number of cameras that can be accommodated

when Erlangian frame processing time and
E=1%, 5%, 20% (a=0.1, ¢=0.01, X, =0.5)
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A NA NA 90 94 95
N NA NA 180 188 190
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E 2. 2-phase hyperexponential 2Z2| a}at ZafQl X{2|A|Zt
A2 E=1%, 5%, 20%2 o & Jts =t 7zt &=
(a=0.1, 1=0.015, = 0.005, h, = h, =0.5(¢=0.01),

1221 o
A, =0.5)
Table 2. Number of cameras that can be accommodated
when 2-phase hyperexponential frame processing
time and £=1%, 5%, 20% (a=0.1, Mi=0.015,

1

L = 0,005, b, =h, =05 (¢=0.01), A, =0.5)

Ho

EF=1%
7 | 200ms 400ms 600ms 800ms 1000ms
A NA NA 84 90 93
N NA NA 168 180 186
E=5%
7 | 200ms 400ms 600ms 800ms 1000ms
A NA 81 91 94 95
N NA 162 182 188 190
FE=20%
T | 200ms 400ms 600ms 800ms 1000ms
A 63 92 95 97 97
N 126 184 190 194 194
* NA : not applicable
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T B3] MEA7} hyperexponential #3 2 Erlangian
29 Ws A Aleld] leBE Uehe @39S &<l
s

# 3. X5 2=l stat = MMzt A E=1%, 5%,
20% W =& 7ts 3k FHHEE 5= (¢=0.1, ¢=0.01,
A =0.5)
Table 3. Number of cameras that can be accommodated
when exponential frame processing time and
E=1%, 5%, 20% (a=0.1, ¢=0.01, ), =0.5)

E=1%
T | 200ms 400ms 600ms 800ms 1000ms
A NA NA 87 92 94
N NA NA 174 184 188
F=5%
T | 200ms 400ms 600ms 800ms 1000ms
A NA 85 93 95 96
N NA 170 186 190 192
E=20%
T | 200ms 400ms 600ms 800ms 1000ms
A 69 94 96 97 98
N 138 188 192 194 196
* NA @ not applicable
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