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Mobile Robots for the Concrete Crack Search and Sealing
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Sung-Hun Jinl, Cheol-Joo Cho’, Kye-Young Lim’

This study proposes a multi-robot system, using multiple autonomous robots, to explore

concrete structures and assist in their maintenance by sealing any cracks present in the structure. The
proposed system employed a new self-localization method that is essential for autonomous robots, along
with a visualization system to recognize the external environment and to detect and explore cracks
efficiently. Moreover, more efficient crack search in an unknown environment became possible by
arranging the robots into search areas divided depending on the surrounding situations. Operations with
increased efficiency were also realized by overcoming the disadvantages of the infeasible logical
behavioral model design with only six basic behavioral strategies based on distributed control-one of
the methods to control swarm robots. Finally, this study investigated the efficiency of the proposed
multi-robot system via basic sensor testing and simulation.

Mobile robots, Behavior Control, Localization, Concrete crack Search and Sealing, Vision
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Fig. 12. Position estimation error
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Fig. 13. Moving trace error of mobile robot

gt Afoct. HAH o= ol 30 cm oo LAHE A
A A g 914 o] BE o 4 glo, of
A5 1Este] gAY F7ke] ARt Al 7]&E 30 emx30
emz 3ok 4] HEEE BHolN 2RE Tl By
3k ERE ARk el A Blxink stef o Fat A| e

o
=
£ HhEstal, AE Ajlellde ddAde st @A

O

mm, J}—ri Zf 500 mm_J Hols Jixma
cm 9J7] 4 A= FE8] A 4SS 5 A

]_o] e o}— /\ O}Q,'

4.2 HH AAY

A2} A28 meR e F) 0 S 2l4ls] ¢
3f] Point GrayAl2] FFMV-03M2M 7HH|2} REla} 27
72 3.5 mm =S AHESFATL, Fig. 113} Zo] gl
A YR S el 45 off
AEo] sledz vt AeHeolde & 3
A1F}3E (315, 251)9} Scale factor Sx=0.005488 (mm/plx),
Sy=0.006816 (mm/pix)S T3k AAF S Al 2w
2 Wgshs Wk AEL Tl Qo AGEE 7,

UYEY 8540 ASHE T8 Pt 48
shoj Zizke] MEPES e 2ok



Positon Err depending on x Axis Position Err depending on x Axis
Err(mm) Err(mm)

70 x_e(600) y_e(600)
- = = =  xg550) = = = = y _¢(550)

R — e

€0 I—==o====== X e(500] —======== V_e(500)

———

x(mm)

0 20 40 60 80 100 120 140 160 180 200

b b ok e w oW

(a) Searching window (b) Sealing work window

Fig. 14. Localization error of vision system
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Fig. 15. Sample of environment
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