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Mechanism Design and Control Technique of Duct Cleaning Robot
with Self-position Recognition

* * * *
+

SEl, Mzol, SRR, sz, UsE

i, 10 O —

ol

Woojin Jang’, Myungin Seo’, Junhwan Ha', Kyongtae Park, Dong-Hwan Kim"

2 o of ATE U A9 HES YA Fushe 4% 2Re) T2F U4 s dol ZHo] gk A A9
FuhrlEe Aeie ) AAsle] 2 Eol Relgla TAFe] RRUTES §Hth BE 4719 SER ol Rol7l efo]
U 93 FREE 2R $A9S ok ATYEE 2R teld £33 8§92 ksl shovl i) Tk 34%
S99 5 QES stk JolwE s Axy, Teln MEES 4, FosH Al o8] 453 e 49 7 3
¥ % QS HPEAUC AL vheloli= Ahleel Al AA7E FHs)0) glom o)F 8310 LY % TP HEol
= 4FHoR Aae] HES Ao FuelEe AN UWB BE 2 30 39 duelEe Agste] 9E v Pa
23e) 9% FHE YT olFolArt

Abstract This work shows how to design a robot structure and to control to overcome obstacles while traveling
through ducts of various diameters and shapes by three-legged robot. Circuits are centered in the body to connect the
three wheel bodies that are driven around the center body with the 4-section slider link structure. Also, the springs are
used to contract and expand the robot legs so that it can be caparable of various environments. Geared motor, spring,
and belt were selected based on the static and dynamic calculation to be suitable to horizontal and vertical travels. The
center body is equipped with a camera and the distance sensors, and a control algorithms are implemented so that it
can be successfully performed in L-type and T-type ducts. Using UWB modules and trilateration algorithm, the location
of the duct-cleaning robot inside the duct could be identified successfully.

Key Words : Autonomous travel, Duct cleaning robot, Three-Legged Robot, Self locacation identification
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Fig. 2. Sequence of the robot driving (a) and the

shape of the robot before and after the duct
entry (b)
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Table 3. Specifications of the robot
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Table 4. Success rate of T—duct driving
T-duct No-Geared | Geared Motor Geared Motor
Motor  |(One Mechanism) | (Two Mechanism)
Success rate
%) 0 40 30

E5 2 72 2% 3Y 45

Table 5. Robot speed in several circumstances
Duct Type Straight L - Type T - Type
Speed(mmy's) 20 12 5

a7l 19, eHYE 2R(FH-RH(S]), HH-hzHH(ol))
Fig. 19. Finished Robot (Side—Rear (Top), Front—
Diagonal (down))
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