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Design and realization of multi—channel curtain-wall cleaning robot
YAN Peng, WU Minghui, QIAN Li

MR SRS A

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] In order to solve the three common problems of high cost, heavy workload and high risk of glass curtain-wall cleaning
of high-rise buildings, inspired by the quadrotor model’s stable flight in the air, a glass curtain—wall cleaning robot with multi—
channel control is developed. The robot body adopts a multi—channel drive method to provide cleaning pressure, obstacle lift and
wind resistance for the robot body, and has good stability. The cleaning mechanism adopts a sewage recycling device, which can
improve the cleaning efficiency and effectively avoid secondary pollution. The control system is composed of the upper computer and
the underlying control system with STM32F103 single-chip microcomputer as the core, and remote control could be realized by
using wireless bluetooth communication. The test results show that the robot has low production cost and good autonomous cleaning

and stability performance, which provides a theoretical reference for commercial production.
[ Key words] curtain—wall cleaning robot; multiple ducts; cleaning mechanism; obstacle crossing; control system
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Fig. 1 Robot body mechanical structure
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Fig. 2 Robot cleaning mechanism
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Fig. 3 Installation position of ducted fans

(b)) TBAE DB DU AT 226 o7



5 6 W] GRIG , 2. ZWRIE R VLA B S B 129

2 FEEBSRVSRAERRERIT

2 R G AR TG VLA B B
HLPERE LB X R G M 2RI R A5 SCBLE DR fig
FIREA B B A 0 VR AL A8 A1 & ek
STM32F103 5 Rl , X ¥ 1 2 i RN RS ol ok s 2 i
HRAEGIME T, R AR B S AR 28 AR LSS
KR TCE W A ST R B LA AR

BAER IR AR GG AR HLEs N E w3
/5%1’!5&%% o

YR VEPLES AT RE T SR TR AR 1 R 4t
FEAL STM32F103 #1645 15 Ve 45 4 5 40K 3 <
B GBS R AR A B TG TR R S5 1 5 AL
N R G 4 B,

N ORI E
m&@m |
Eaazm =:> =lEE fogis |
i Ak
: fomse |}
_________________ STM32F103ZET6 [
'ﬁzfyﬁwﬁ ’ R |
ot Ly !
AL E E T
: . -
- ralk !
Hite

B4 FRIBAEGERS

Fig. 4 Cleaning robot hardware system
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Fig. 5 Attitude control flow chart
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Fig. 6 Schematic diagram of the control software interface



130 B o /5 M5 MM

12 %

(1) JoZeim A e, SR FAR S 8 0 o £ A% 15
He e KA AL RE B Tk 80 m, B i 3T 4 WifE
TS B R 4 4 1A

(2) BARMB, >k H MPU6050 Xt #HL#% A
AR BT | RS MA )R 5L
ek o D AL (yaw) AR AR (piteh) FR S fA
(roll) , FEIRXF WLAF AASR LA T W

(3) BB, AL AAR 28 5

(a) THUEHLER AFEDLES Y

R LA A B T AT, AR 5 00 % 0 B
A S REHLERAHERT T35S 50 R RS 0 R b
ASgr, S TUENLEE A PR RY STM32 E 4
A8 PR 0 730 92 90 5 AL I 8 0
WA AL 28 AT U FIRL B Bl i HLI
TR

(D) IBEER . ST ARG, (EE W
SN BIEAT VRN K B HLBCE £ e
BEREART , S HLA8 NEV VR I, 1AL i
VeSS, BLAS A B TR Ve 5 3, 4R
RS KU 4, LA AR TR S, AL
AR EA T LA ST F e, X R HERY
BETTAE T U, WU SRR | AHHL A PRI b 30
BLaE ASRT} 222 4o B 1

SRS BB AT I O B T
VR BLUF , BERE A T D bR T, 16 FIB A1
BT R B O AT KA A R et o T
IR,

(2) IIESE B, WFUERLAS ALE T Uit R, 45
SRR BT KT EM) . LR A S PR R
SO LA AT R 0 P U L
R A, S22 L3R A A P 0 T
RERE 10 om, BB 7R [7 614 R oK . =
WA FGRHR T8 R B B 8 om B0 T
o7 AL BT U M8 , 2 WL 2 B T i
LR, TSR U AR LR, T 2 AL R

R BT AP B Pl i 45 4, T TR vt
HLAs KR | LR 1R PR U 452, 22 1 39 R BIL A N 19 37
U AR THBE R XS

4 AR

AR bSO T T Ve ML AL AS 415 2 il Al
TRITRAN 21 R B T ILAs AR S, a7
7N

(b) FHVEHLARNFF AL
B7 HIERFEEVE AN

Fig. 7 Curtain—wall cleaning robot prototype
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