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Development of an In-Pipe Inspection and Cleaning Robot

Hyeung-Sik Choit + Won-Hyun Na* - Dong-Wan Kang* + Hyung-Suk Kang* + Ji-Gwang Jeon*

and Hyun-Sik Kims*s*

Abstract : In this paper, a robot was developed for in-pipe cleaning and inspecting a

large number of circular in-pipes of sea plants,

ships, and buildings. A pressure

generation mechanism was devised to inspect circular in-pipes with different diameters
and to move up and down slant or perpendicular slopes in-pipes. For inspection of the
dark inner side of the pipe, a light system using LED which dissipats small electricity
was developed. Also, a design method was analyzed to decide the capacity of driving
motor for the robot when the mass and maximum velocity of the robot are identified.
The robot developed based on the design specification, was tested to verify the
performance of the pressure generation mechanism. In addition, a control system was

developed for the test.

Key words : In-pipe inspection robot(¥W]&#HAIZY), Motor control system(ZEIAJAIZH]),
Pressure generation mechanism(€A47]14)
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Fig. 1 Design of the in-pipe robot

Table 1 The feature of the in-pipe robot

hardware
90W Maxon Motor
Driving motor Planetary Gearhead

113:1 Reduction

Driving camera 4 5W Maxon Motor

Rolling camera IMS Step Motor

Cleaning module 800W AC Motor

410,000pixel, 15frame,
Color 1/4” Sony Super
HAD CCD

Inspecting CCD

camera

COLOR 380TV Lines

Back CCD camera 1/4” SHARP CCD

Power LED White, 120mA

. 7" LCD Monitor
Monitor . and Storage device HDD
Storage devices 20G
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Table 3 Properties of the composed devices

Parts Device name |Function
PWM, Encod
TMS320LF reoder
MCU counter, UART
2407TA .
Timer, GPIO
Level
. T4LVHT4245 [3.3V <(-) 5V
Shifter
Dead Time Dual Precision
CD4538
Generator Monostable
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253 FdstA AT

Encoder Value

Motfor 422!H
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Fig. 10 Control structure of the camera and the
sensor
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Table 4 State of wheel for direction change
Vl(wheell) | V2(wheel2) | V3(wheel3)

Down | Deceleration | Deceleration | Acceleration

-— Up Acceleration | Acceleration | Deceleration

Camera SCREEN
Selection L eft

Deceleration | Acceleration | Maintenance

Fig. 12 Control structure of the LCD Right | Acceleration | Deceleration | Maintenance
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Table 5 Gain of the motors
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