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Ll [dB]
S | X1 | X2 | X3 YN, YN, YN, YN,

1 111 1 | 0.319 | 0.507 | 0.358 | 0.480 7.46
2 1 (1] 2] 0273 | 0.352 | 0.362 | 0.418 9.00
3 1 (1] 3] 0211 | 0417 | 0.360 | 0.381 9.09
4 1121|0362 | 0535 | 0.426 | 0.478 6.84
5 112 2] 0152 | 0407 | 0.267 | 0.351 | 10.18
6 12| 3] 0362 | 0453 | 0.241 | 0.386 8.67
7 1131|0229 | 0273 | 0.263 | 0.320 | 11.27
8 113 1] 2] 0085 | 0.102 | 0.224 | 0.290 | 14.21
9 113 1] 3] 0116 | 0.078 | 0.509 | 0.760 6.69
10 2 |1 | 1] 0469 | 0.742 | 0.751 | 0.842 2.92
11121 2] 0.246 | 0.413 | 0.283 | 0.416 9.18
122 |1 ] 3] 0.098 | 0.121 | 0.439 | 0.501 9.32
1312 2| 1] 0112 | 0.133 | 0.439 | 0.646 7.95
1412 2] 2] 0329 | 0.619 | 0.336 | 0.404 7.17
1512 | 2] 3] 0258 | 0.290 | 0.440 | 0.497 8.30
16 | 2 | 3 | 1| 0.141 | 0.310 | 0.626 | 0.641 6.39
171213 | 2 | 0279 | 0.347 | 0.323 | 0.430 9.14
18121 3| 3] 0319 | 0.358 | 0.408 | 0.392 8.63




/

15

1
o

(ap)IA N/S

1
wn

30N 45N 60N

FL7] w ol S/NH| 7}

EREEE T
.

A %

o] A A 27071

=2 #7117

45,

37.5,

131

ih

o
Njo
!
ol

i
N

Ag-3HS

el
=

52.5N9] 2t

AAHA LA 22 A

3.5

5]
}J§§

=

P

sttt

6ol A

= 3
. aL

ov, AAHALA 22-4F A3

[ez]
o

45N A

3]
=4

U
iy

i

’

T 2d 29 29 A4 % 6°

T
ol
<M

oy
T

ol
ol

et

2 <

17
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X' g A7) 4%(7) 6 8 9
X' dHEEE I (N) 37.5 45 52.5
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5 X1 X2 YN, YN, BAA YN, [dB]
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7 | 3 1 0.562 | 0.894 | 0.724 | 0.846 2.30
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Abstract

Position error compensation of
facade—cleaning robot by optimal
rope winch design

Hongjoon Kyong
Department of Mechanical Engineering

The Graduate School

Seoul National University

This study aimed to optimize the rope winch of a facade—cleaning
robot. A facade—cleaning robot is a system that travels using friction
between ropes and pulleys fixed to the top of buildings. However,
during locomotion, position errors are caused by a variety of factors,
which adversely affects the robot's position accuracy and can lead to
poor cleaning performance. To solve this problem, the repeatability
of the robot position was secured through an optimization experiment
using the Taguchi method. Subsequently, an error compensation
algorithm was designed by predicting the slip errors of the rope, and
based on this, the positional accuracy was determined through
feedforward control. Through optimization, it was confirmed that
optimal repeatability can be obtained using one pressure module, a 6°
axial groove pitch angle of the pulley, and the 45 N of pressure
module force. The position accuracy was improved by 92-95% in
feedforward control. The findings of this study will make it easier to
control the position of facade—cleaning robots and will aid in

improving robot position accuracy.
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