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A Practice Report of Video Processing and a Drifting Camera System
for Screening of a Sewer Pipeline
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Abstract: Large amount of Japan's sewer pipes are aging, and there is an urgent need for inspection and
maintenance. Since inspection of sewer pipes is dangerous and expensive, a safe and low-cost method is re-
quired. To realize a safe and safe sewer screening for quickly locating damages points, we have been work-
ing on a drifting wireless network camera system that takes a video of the inside of a sewer pipe with a
floating camera unit and transmits the video via wireless communication. In this paper, we propose a de-
sign of a floating camera for this camera system, a method for correcting the image rotation caused by the
structure of the floating camera, and a method for detecting cracks in the captured video. We implement-
ed the system and the methods and conducted experiments in a real sewer pipe. The results of the rotation
correction of the video obtained by the camera achieve sufficient quality for sewer screening. The proposed
crack detection method achieved 64.0% precision and 100% recall in experiments conducted in a experi-
mental sewer pipe made by polyvinyl chloride.

Keywords: sewer pipe, sewer inspection, video processing, rotation correction, crack detection
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Fig. 1 Outline of a drifting wireless networking camera system.
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Fig. 2 Basic concept of the drifting camera.
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Fig. 3 Drifting camera using an iPod touch.
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Fig. 6 Result of rotation correction for each frame based on sensor values.
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Fig. 8 Rotation correction method.
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Fig. 12 Experimental environment in a real environment.

13 EBRERT 1 Ok R

Fig. 13 Shooting results at experimental location 1.
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Fig. 14 Shooting results at experimental location 2.
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(a) 7L — 2 350 (b) 7L — 4 550

(¢) 7L —14 675 (d) 71 —2 780

15 Raspberry Pi & FIf L 723358 7 4 5 Tz Sz AJ1Wg (79 17 #21)
Fig. 15 Input video frames captured by the drifting camera using Raspberry Pi (approx. 17 sec.).

(a) 7L — 24 350 (b) 7L — 2 550

(c) 7L —4 675 (d) 7L —24 780

16 15 (203 2 AR IE OfSR (9 17 B

Fig. 16 Result of rotation correction for Figure 15.

(a) e =158

(b) {4

17 BEFEERIREE (b) OfF  HKIE 5 mm, &AE 150 mm)
Fig. 17 Simulated sewer environment (cracks in (b): maximum

width 5 mm, maximum length 150 mm).
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1 OUFINHLAR
Table 1 Results of crack detection.

M7 L—a | ERH | BRE | SRR | EER | R
5,680 208 117 0 64.0 | 100.0

(a) TEMRHAGR
18 OUEIEEMINGER ORE D)

Fig. 18 Result of crack area detection (red line segment).

(b) AR HAER

T A HIL64.0% (52 = 0.64), FFHIHIL 100.0%
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