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Joint Trajectory Planing of 6-DOF Fruit-Vegetable Harvesting Robots
SI Yanwei'? ,CHEN Hongli'*?

(1. Engineering Research Center of Modern Textile Equipment Technology ,Zhejiang Sci-Tech University , Hangzhou 310018, China;
2. School of Mechanical Engineering & Automation,Zhejiang Sci-Tech University , Hangzhou 310018 , China)

Abstract; Aiming at improving the operation quality and the motion control performance of fruit-vegetable harvesting
robots , in the joint space, a cubic B-spline interpolation function was proposed for trajectory planning and compared with
the results of the 7th-order spline interpolation. The mechanical model and the simulation model of 6 DOF fruit-vegetable
harvesting robot, which was regarded as the research object, were established by using Creo2. 0 and robot-toolbox of
MATLAB. The movement state of the end effector was analyzed in operation space and the relation between joint space
and operation space trajectory and the smoothness of the motion were studied. The research result showed that a smooth

motion trajectory with reducing mechanical wear and shock could be obtained by using cubic B-spline in the joint space,

which could be used to promote the work quality and extend the working life of the manipulator.
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WFFE ML e Nz shz il B EE AL NPk Skl
AR FIFEAL Y, AL N PUBHLR & T AL NRZ R,
HEZIE A S8 (PTP) id sh M i fis a' '
X L BT A ) R AR, R B AR Az
Syt R A 0 0 A% | R M T T R B S 1 ) 7 A R
ATAER , [ N AMR 2243 FE LA N a0 RS Oy i 8 1
REIFEFE AR, WFFE T 2504 [F) B B0l Ml 75 ik
0 Lin C-S'" 4 R FH — 7ol 5k B ] 5 A D 000 fr 0
WA T3k , e T S 1 22 Tl AR R R RE B, AL

WS B #1:2016-11-30; 4& [E H #7 :2017-03-20

5 U 2o T A A A (T 8 3 4 o ) A, T 3R A5 T
Y38 Bh I ; Bazaz SAD SEAE R AR S (933t E, A
FH = YR 2R BER I 1 5 LA S F6 M i 5 12
] 255 AR 2R T 4 1 R LA A S B A S o
TIHLAE N AT R, B4 F- 17 ¢ 7 71 SCARA HL7%
NAEABEFEAS G 4 4 A3 el B Rk A5
PEAE R 2R 5, 75 56 715 23 ] 7P 6 SCARA #L#% A ik
FFHLE R R O T 4R T LS A A 3
AL ] fge D DU o8 T — o 7 i B O fir

ESWA A AARER S (LYISE050027) ; [ K A AR 222401 H (51205363) .
E—AEFE® A Al HAR (1991) B IR BB , EREITFE T 10 A L NP AR o 542 BRIk 7. (1980 ), 55,
AR i RN B2 , AL A S, 2 BRSO 258U A HOR o E-mail : chenhldr@ zstu. edu. en



(iR - i&it]

TfH, F . NEHERFERBVEAXD TEPDAL °9-

Mo HURE I BE LA K g s B i FE AR D 2R 2
7, R IR TN 3% BREGHEA T S L AL, 2
i TRV R A TRl A A T LA AR A A7 o

EH LN B R BR ML AR R, R
FHZR B RE A% 4 R B (E R A LA A RO (028 | T 2
RT3 J3E i P ) F) 2 A R o 30T FI I B R Y
iR, B R BE = B AR AR 2R i 4 Ay Bk
T o — I B 1A ORI AT Sl A LR A v
ST PR AR AR B A R 5 5 — AT LA
PRUEIIE S Sk . ASCH A E TR =S W B
PEAMMZR A s ), e FARE B A A% iy 22 5 11 S Al
B H=0B AR AR M AR T PR AR OE RS |
FOIEE RE A B 2R, 3 3 = B AR 25 15 L URRE 26 4
{E PR (ELZ RVEA TARAE , UEW] T = B AR 2R R %K
TERUBE U KL J7 ThT R PR
1 RERBENFZAER
1.1 S ARNERE

DU 23RS 8/ A AGV™ B BT 4 4
AL 2 A E R AT AR LIRS 6 451y, HIA 6
A B B, EEA G AR AR ST (5 1) B
KAT(SRAT 2) JRFE ORI (SR 3) R Y (1Y
4) e (&7 5) MBEHLIETT (515 6) , H: Creo2. 0 i
R = HERERLANIE 1 TR

RS

K4

K52

A1 RIERBILBEARLH

Figure 1 Model of harvesting robot
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Table 1 Link parameters and joint variables
KA EFFA ERE HEFTHE S TR
F5 i a;_/rad a;/mm 0,/ rad d;/mm

1 /2 0 0 0 ~300
2 /2 0 -8m/9 ~8w/9 - 180
3 /2 258 0~32w 104
4 0 210 0~372w 0

5 0 210 -87/9 ~8w/9 0

6 /2 0 -8m/9 ~8w/9 0
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Figure 3  Control panel of joints
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Figure 4 Displacement of joint 1
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Figure 5 Displacement of joint 2
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Figure 6 Displacement of joint 3
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Figure 7 Displacement of joint 4
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Figure 8 Displacement of joint 5
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Figure 9  Displacement of joint 6
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Figure 10 End trajectory of manipulator
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Figure 11 Velocity of 6 joints
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Figure 12 Acceleration of 6 joints
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Figure 13  Displacement of joint 1
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Figure 14  Velocity of joint 1
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Figure 15  Acceleration of joint 1
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