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Character Recognition of Low Resolution CCTV Images of Sewer Inspection

Byeong-Cheol Kim', Chang-Ho Choi’, Byung-Jik Son’ *

Abstract: Recent frequent occurrence of urban sinkhole serves as a momentum of the periodic inspection of sewer pipelines. Sewer inspection using
a CCTV device needs a lot of time and efforts. Many of previous studies which reduce the laborious tasks are mainly interested in the developments
of image processing S/W and inspection H/W. However there has been no attempt to find meaningful information from the existing CCTV images
stored by the sewer maintenance manager. This study adopts a cross-correlation based image processing method and extracts location data of sewer
inspection device from CCTV images. As a result of the analysis of time-location relation, it shows strong correlation between the device's stand times
and the sewer damages. In case of using this method to investigate sewer inspection CCTV images, it will save the investigator's efforts and improve

the sewer maintenance efficiency and reliability.
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Fig. 1 Sewer CCTV Image

Table 1 The information of sewer video

Duration(sec) 407.73
Bits Per Pixel 24
Frame Rate(fps) 30.0
Video Format RGB24
Height 240
Width 320

Fig. 2 Enlarged image

Sh A AT 5 ok, B G el 2
344 ogob A4 o] o Jrk. FYY Ak BAR 5

371 9Astel $ 54 7ML A g S,

2.2 CIX" Iaxz|xz|

B ATl A A G/ 2]i= Matlab2] Image Processing
ToolboxE ©]-8-3}¢] 483} ThMathWorks, 2015). 33
2 CCTVEAL B9 el =rt oL v g A o] YA sHA] egot
TARE 28|17} o o Hok wheba] B ATl A G
of] e 52AHE Table 29} o] FE31 o] A& EE 4
SAATHE o] &3t A AT SREe g st
7] oAH & FAE A7 E o83 F Rl A
olo] zlol & & = o, o] HE ZAE AET + Utk

J. Korea Inst. Struct. Maint. Insp. 59



Table 2 The information of sewer video
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Table 3 NCC coefficients between original and corresponding images before the addition of comparison images
Time(sec) First number Second number Third number Fourth number Fifth number Location(m)
110 0.99 0.97 0.93 1 0.98 7.33
111 0.98 0.98 0.87 0.89 0.97 8.26
112 0.99 0.97 0.91 0.93 0.79 8.71
113 0.98 0.97 0.97 0.85 0.75 9.21
114 0.99 0.98 0.97 0.99 0.98 9.63
115 0.98 0.95 0.91 0.76 0.97 10.15
116 0.99 0.95 0.94 0.77 0.99 10.08
117 0.98 0.96 0.93 0.79 0.98 10.08
118 0.99 0.96 0.9 0.77 0.98 10.18
119 0.98 0.96 0.92 0.78 0.98 10.08
120 0.99 1 0.94 0.81 0.99 10.08
121 0.98 0.97 0.93 0.78 0.98 10.08
122 0.98 0.96 0.92 0.78 0.98 10.08
123 0.98 0.97 0.92 0.78 0.98 10.18
124 0.98 0.96 0.93 0.76 0.97 10.08
125 0.98 0.97 0.93 0.79 0.99 10.08
126 0.97 0.97 0.94 0.8 0.98 10.08
127 0.99 0.97 0.88 0.76 0.98 10.18
128 0.99 0.98 0.92 0.77 0.98 10.08
129 0.98 0.95 0.95 0.79 0.97 10.08
130 0.98 0.95 0.92 0.76 0.97 10.08
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Fig. 3 The character recognition of video image before the addition

of comparison images

Table 4 Original and added comparison images corresponding to
the confused characters
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Table 5 The NCC coefficients comparison of before and after the addition of comparison images
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Fig. 4 The character recognition of video image after the addition of
comparison images(from of 80 sec. to 130 sec.)
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Table 6 NCC coefficients between original and corresponding images after the addition of comparison images

Time(sec) First number Second number Third number Fourth number Fifth number Location(m)
110 0.99 0.97 0.93 1 0.98 7.33
111 0.98 0.98 0.87 0.89 0.97 8.26
112 0.99 0.97 0.91 0.93 0.99 8.7
113 0.98 0.97 0.97 0.85 0.99 9.2
114 0.99 0.98 0.97 0.99 0.98 9.63
115 0.98 0.95 0.94 0.99 0.97 10.05
116 0.99 0.95 0.94 0.98 0.99 10.08
117 0.98 0.96 0.93 0.98 0.98 10.08
118 0.99 0.96 0.94 0.99 0.98 10.08
119 0.98 0.96 0.92 0.98 0.98 10.08
120 0.99 1 0.94 0.97 0.99 10.08
121 0.98 0.97 0.93 0.98 0.98 10.08
122 0.98 0.96 0.92 0.97 0.98 10.08
123 0.98 0.97 0.92 0.98 0.98 10.08
124 0.98 0.96 0.93 0.98 0.97 10.08
125 0.98 0.97 0.93 0.98 0.99 10.08
126 0.97 0.97 0.94 0.98 0.98 10.08
127 0.99 0.97 0.95 0.98 0.98 10.08
128 0.99 0.98 0.92 0.98 0.98 10.08
129 0.98 0.95 0.95 0.97 0.97 10.08
130 0.98 0.95 0.92 0.98 0.97 10.08
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Table 7 The video image of 109~101sec
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Fig. 5 The character recognition of video image after the addition of
comparison images
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