Mechanical Engineering and Technology LI T2 58K, 2022, 11(6), 621-634 Hans Y
Published Online December 2022 in Hans. http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2022.116072

AT SRS iR g mRIegrs

BFR, # B, R &
RIET KA AR S Asbagbe, L7 K&

ks HiH: 2022410421 H; FHABEM: 2022412 A47H; KA HM: 2022412 A14H

B

NUBREETE B B f T _ERIBER, X RE TR BHIR R BT H. BHE, M BRI RN ToREIER
IESBRAERE KZ3), REMATLRERS, LHRLITEEA3ML. HXRX—BR, RE—MEXD
IR i T 2 T B ORI BHRBE AR 9L, S S THENERBUISEIL. Hr i - Pk R R
B, BIRYEEITELEE, FHk-meansREHIEX BHSBATHEN S, FKER/NELIK
THBERX R FHIFELERERN XBENHATE FRBERE, ERTHBHREE: FRH SR
BEEBRT R Z B A S R A, BEIT BRI SRERRY, Srkaw AR
ATHRABET R ZEKBHEREE, ERRAEE ERA—eiy, HFHEBREa31.

XA
BRI, BEOR, HEBR, WSS, RERRS

Research on Path Planning of Curved
Surface Spraying Based on Discrete Points

Zi’ang Lu*, Ling Sun*, Yuan Zhang

School of Mechanical Engineering and Automation, Dalian Polytechnic University, Dalian Liaoning

Received: Oct. 21”, 2022; accepted: Dec. 7th, 2022; published: Dec. 14‘h, 2022

Abstract

The difficulty of spraying robot arm on free surface is the influence of radian on spraying quality.
At this stage, curved surface spraying still relies on manual teaching method to fit the movement
of the spray gun on the surface, which requires more manual operations and cannot be fully au-
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tomated. In view of this situation, a research on spray path planning based on discrete points for
small radian surfaces is proposed and realized with computer technology. The surface is projected
to the ground along the average normal vector, and then the projection surface is grid discretized.
The k-means clustering algorithm is used to randomly classify the discrete points to obtain the sub
patch spraying area of similar size. Using the priority of path finding, the zigzag path planning is
carried out in each region to generate the sub chip spraying path. The improved ant colony algo-
rithm is used to solve the combination planning problem of transition paths between sub patches,
and the spraying sequence of sub patches is obtained. The experimental results show that this
method can generate the spraying paths within and between all sub slices, and has certain advan-
tages in efficiency and accuracy, and can achieve complete automation.
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Figure 1. Surface and projection
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Figure 2. Rectangular grid
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Figure 3. Uniform discrete points
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Figure 4. Running process of clustering algorithm
4. BEEERBITIHRR

W51, BRI S A A, SENITFER] B 1 XN ZE BB i, 78 )5 T %
P ZEIEBESE N, AR XN aTIIel, SEEmER X F ikl .
3. FRAREEHR
3.1. SBMERHNEN

w5 s, BN THEZRRA A SN H K A, BHeZs RIBGE R £ FiE, B AWk
I A R By DSBS AR RG, DR EARTEEIERRES, RI4H 1L 0L 1L 1V g4
ZIR, HNZRERE 9 A7 REA YR LR SR FTET |, BIEGER T —BESHE 9 1N
LR, NIX 9 N ENEE, MEPRE=%RR, EE T —BESRIegch 1~9, iy
N, BERUEA S R IX 1R, TR 1SR IRE RS H R R, Wl Ty R ER AR AL A
FEFE R IR FEAR

DOI: 10.12677/met.2022.116072 624 IR AN ST N


https://doi.org/10.12677/met.2022.116072

Bfi 7 & 5%

o o0t o *o g o o o o

Figure 5. Priority of pathfinding
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Figure 6. Program block diagram of planning with surround shape
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Figure 7. Path in sub slices
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Figure 8. Schematic diagram of section
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Figure 10. Image of path display
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