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Research on attitude control algorithm of Curtain wall Cleaning robot
ZHANG Pei, WU Minghui
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] When the curtain wall cleaning robot is cleaning on the glass surface, the posture of the robot in the air will shake in a
large range, which will affect the cleaning of the robot on the wall and whether it can safely cross the obstacles. In view of the above
problems, a multi—channel curtain wall cleaning robot is designed, and its attitude control algorithm is studied, and an incremental
sliding mode controller is designed, and data sensing is used A certain amount of attitude angle value is collected by the controller,
and the curve of attitude angle changing with time is studied through MATLAB simulation. In the case of external disturbance and no
external disturbance, the sliding mode control algorithm is used to ensure that the attitude angle of curtain wall cleaning robot in the
air along the X — axis, ¥ — axis and Z - axis will not change in a large range and remain stable. The control algorithm has good

performance Robustness.
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Fig. 1 Overall system design
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Fig. 2 Robot body diagram
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Fig. 3 Design of robot controller design of robot controller
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Fig. 4 Angle and attitude diagram of ducted robot around Z axis
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Fig. 5 Angle and attitude diagram of ducted robot around X axis
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Fig. 6 Angle and attitude diagram of ducted robot around Y axis
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Fig. 7 Angle diagram of undisturbed ducted cleaning robot around

X axis
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Fig. 8 Angle diagram of undisturbed ducted cleaning robot around

Y axis
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Fig. 9 Angle diagram of undisturbed ducted cleaning robot around

Z axis

4 ZERIE

RS SeX 208 s T Ve LA NSt T i
TF, B AR XL &8 B0 XU T 1 AL HE R B
5 B TR VER AL T s LUK X A

FE MBI ST, it i SO R ] e T XL A
AIATRER], R simulink X 78RR 45 ] 2 00 A7 52 56
PrE AT ARSI T, A SN oA
PSR OL T | 220000 T8 i 0 Ve pL A N 282540 2
MAR AR/ lae NS5 2R E Il

[1] B R &G BEMR, . B 5 Bl 55 54 v vh a8 A 19k
LT HLbE ,2018,56(5) :11-15.

[2] 5 TR, TR, % BaBIEERILSANR[T]. B&
IS YE%,2018(8) :37-39.

[3] fifh, R0, XBRDE. BRI ML AV R & ik il
[J]. BA4HL,2017,48( 16) :40.

(4] k1, X028, b E06T. T B TS 05 DR (0 TCBEHIL 22 A 19 A1
[J]. A3E5{EE,2016,31(5) :6.

[5] FHess. ML AFH A shishl kst S0 8 1], 3505
H.,2016,33(3) :264-267.

[6] XUACE, st — R 2. BEIREREE Ve 2 A CRE 2 3h 4% ) 5
Gidkit[I]. MRS LT ,2015(9) . 72-75.

(7] tpadtte. ST ETHI0 1Y PUER A TR Pl IR I [ 7] 1T
HLSECFTAE, 2017, 2(9) : 60-63.

[8] X4, Pha . M B4 a3 e S Ak Wt o Sk [ 1],
IS 5 R T, 2016,33(3) :407-418.

[9] g4 R, B, % 3T ROS MIPLES N SRS BT E [ 1],
B T3 T, 2018,26(24) :188-193.

[10]3KAEUE LA NFRE A shas il i i fb st S 05 1 [T ] RBH e A%
#%,2019,11(4) :171-172.

( B35 18 )
4 HRIE

ASCHE T —Fh i 25 B R AR L ALsE s
EBFAR Il IR B0 A T 4 ) N OB X
ey ey X H FaHRFEAG Sk I R BCA 1] B 267 7 T 5
B PHER I T B TR I IR A s B A Y
Fefih | R SeetaFace2 883X & B #E 47 1F 1n) A
ARSI | DT o A7, I F HR [0 25 SR ) i 4%
RATEIE B A AR B TR . ARRGEMNANHTZ
AEAE TR At L T A% G i iR 55 B AL A% N, XF
AN 55 BIAILAR T R 0 0 FH 375 S R e Tl Ak
T RN E S SE bR A

S 3k

(1] ARACED, Sl X AR, 25, AL LS8 N v A PRGBS 1 ) &5
LT AR 53R ,2021,15(4) :583-611.

[2] DILIZHATI YILIHAMU. A Real - time Face Tracking and
Recognition System Based on SeetaFace [ J] Journal of Physics:
2020, 1673(1).

[3] Phaali, 2  OIAE. BT ATHRES 56 BRI HlLas
AR, BHERARBIHT,2020,27(36) :83-84.

[4] ZRULAE, ZR IR0, S X fh R P50 S0 TE B R i PRGEURE 1B 515
[T]. /NEUGERIL I SEHL R 55,2021 ,42( 3) - 578-583.

[5] XUATfK. 2R DHEROR BT 5B D]. L . PR T
K2,2019.

[6] ANDREA MACARULLA RODRIGUEZ M SC, ZENO GERADTS
PH D, MARCEL WORRING PH D. Likelihood Ratios for Deep
Neural Networks in Face Comparison [ J ]. Journal of Forensic
Sciences,2020,65(4).



