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Abstract General outposts (GOPs) in the Republic of Korea use surveillance cameras with computer
vision to protect and monitor the Military Demarcation Line area. In particular, the surveillance camera
initiates an alarm whenever it recognizes a moving object/person in the surveilled area. However, the
surveillance camera initiates many false alarms due to the noise in the camera-captured images of the
surveilled area, caused by various factors in the area. These false alarms can be a major limitation to
the GOP operation. In particular, troops performing video surveillance missions have difficulties in their
work due to this limitation. Notably, the reason for these false alarms is that the background and
foreground in the surveillance camera captured images of the surveilled area are not separated, causing
the GOP operation failure by combining with other factors. Therefore, it is important to find a suitable
image background subtraction algorithm to separate the background and foreground in these images.
Along these lines, this research compared and evaluated several image background subtraction
algorithms in terms of the PSNR (Peak Signal-to-Noise Ratio), a representative image quality measure.
Subsequently, this research presented an image background subtraction algorithm, among the ones
compared and evaluated, as suitable for the surveillance cameras in the frontline GOP operational
environment and improved the images from this algorithm through an overlay method. In effect, this
study is expected to be used for further development and analysis of systems that can minimize a high
noise in the surveillance camera captured images of the surveilled area by separating the backgrounds
and objects/persons in the images, reducing the corresponding false alarms initiated by the camera.
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Fig. 1. Objects with moving background
(a) A Wildpig in daytime (b) A Cat in night-time
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Table 1. Results of PSNR value in daytime

Categories PSNR(dB)

MOG 27.8850

Statistic-based MOG2 27.8834
GMG 27.8846

Non-parametric KNN 27.8989
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Fig. 5. A cat in night-time with moving background
and results of applying background subtraction
algorithms
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Table 2. Results of PSNR value in night-time

Categories PSNR(dB)

29.3140

Statistic-based 29.3190

29.3310

29.3172

Non-parametric
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Fig. 7. Overlay Method Application in night-time

Table 4. Results of Overlaid PSNR value in night-time

PSNR(dB)
Categories
20% 50% 80% Result of BS
MOG 29.6728 29.3021 29.5456 29.3140
MOG2 29.6920 29.3046 29.5648 29.3190
GMG 29.6589 29.3233 29.5119 29.3310
KNN 29.4732 29.2984 29.4886 29.3172
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