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A trajectory planning method for DELTA sorting robot in tomato

production line based on improved gate shaped trajectory

T
FENG Yanfang'

QI N P V53 N o R V|
3. fb N KA

(1. Zhejiang Institute of Mechanical & Electrical Engineering ,

&b R
WU Birui®

310053;2. THEML ARt . il THE 3521005
S AE A

f

ZHAO Qian®

350108)
Hangzhou, Zhejiang 310053, China; 2. Ningde

Normal University, Ningde, Fujian 352100, China; 3. Fuzhou University, Fuzhou, Fujian 350108, China)

ME:BR:MARA &% LA % DELTA BLEA KL
FhRoddBPAENKERPEDRIREFAA.,
Fik s DELTALEA 4 ik & 4T 5 476 ko b
W A Z AL 1T F T Sk A T DELTA L% A $id #,

¥, AA@GAESBINFHITHAAT S, 2 AN
[ AR A B AR 69 R AL B AL, A8 AT B Bk 69 BB AL S0k R

ﬁ?mm@—m?%ﬁ}n@»ﬁﬁ RGN P A iR
c BRI RFFEMRETINFH MG LK[20]F %

ﬂﬁsﬂté’u%iﬁ > % B ] A= :irkifz% F 3 5 it B

SR HAKT 11.61% 4 1.63% . 5 2 RFBERFHT 2.05%

F20.56% . iR ATRM &Jf/%iﬁm 57 DELTA L%

PR Y &
KR :DELTAME A &% 4 ik
LT 5 BUBE AR AL Sk B ) SR AR

Abstract: Objective: To solve the problems of low efficiency and
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poor motion stability of DELTA robots in the tomato sorting
process of existing tomato processing production lines. Methods:
Based on the analysis of the DELTA robot sorting system, the
optimized gate shaped trajectory of the cyclotron was used for
DELTA robot trajectory planning. By replacing the right angle
part of the gate shaped trajectory with a convolutional line, an
optimization model with the goal of time optimization was
established. The optimized parameters of the gate shaped

trajectory were solved using an improved ant colony optimization
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algorithm. Analyzed its performance through experiments.

Results: The proposed method had better average sorting time
and sorting success rate compared to the gate shaped trajectory
and other methods, with an average sorting time reduction of
11.61% and 1.63% . respectively, and a sorting success rate
increase of 2.05% and 0.56 %. Conclusion: The proposed planning
method effectively improves the sorting accuracy and efficiency of
DELTA robots.

Keywords: DELTA robot; tomato sorting; processing production

line; gate shaped trajectory; ant colony optimization algorithm;

time optimal
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Figure 1 System structure
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Figure 2 Parallel robot body
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Gate shaped trajectory
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Figure 4 Solution flowchart
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Figure 5 Acceleration change of dynamic platform

after optimization
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Figure 6 Optimize the acceleration change of the front

moving platform
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Table 2 Position error of different speed cycles
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(K * min~ 1) mm ||[(X + min~ 1) mm
40 X 0.3 80 X 0.5
Y 0.4 Y 0.6
Z 0.4 Z 0.8
60 X 0.5 100 X 1.0
Y 0.6 Y 0.8
A 0.4 A 0.9
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Table 3 Sorting results with different trajectory

planning methods
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