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Fig.1 Digram of rotary transplanting mechanism with planetary
gear system
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Fig.2 Static locus of rotary transplanting mechanism with
planetary gear system
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Fig.3 Dynamical locus of rotary transplanting mechanism with
planetary gear system
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Fig.4 Position of motive interference

R SR R AR ID WORRRE S, BT
GG, 58 7k CT ARk RE. R EZ CD 5 HZ GG,
RN Py, P AR (XP3,)/P3> °

}%D:\/(xm_xo)z"'(J’m_.VD)z (12)

ID:\/(xl—xD)2+(y1—yD)2 (13)
M PD>IDI, T, HUATH.
3) WA SO R . W EHEEIS Bl FE h AN RE e
AN, )RR AL
Y ouwin| = fi /2> 20 QU]
A ypmin WPEFR 55 D AT HAR A AL R o
2.5 HEEERH
PR R S e Tt Be 2 NI RIORE S, WL
PREFRIE ) SCH R IR, i e s, O
VENy Hbneki 3, 38 RS2k AG il e AT
[ B R TR — AL SHCR, N FRNUEIE 32 1)
WERERE, D BUE 0~100 2 [a), 73 %0 i 2 Rl
2.5.1 HBESAKET TR
5 B 7555 BRI ST O R (1) A AR R R AR
A e PR DGR o S R R R B VR R T H AR R A
IERC3E VAN (731GY TAIUE LT A VAN I PSR 7 PO =4/E VAN




%59

R PSS« T 0 R S B P g S LR 22 F AR A e o 25

FIFH A2 2 58 57 4 FRUS), T BP A g4 4 — A AT
BRI RE I RS, AL B RABE  AE K B2
PP e @ T ), v U R AR, DA e
JRA I ETRK - o S6F T 0] BEAF A 1) fft A6 255 B2 2 1A) (1) 9%
7R, AT LLH] BP #1280 25 LSS D) R SE LK ML G R . A
WA ST FH o 28 ) 4 S ST A P pR . FAASIZ I R A
A R AT A A, R — RVIAT R, EAEE
PR RIR B A OO X LR IEAT AN PR, T s— A
TETFEAEE s FE LA ) B4 BP M2 %A, ARV
W BP &4, HFEARSINGMNES, HETE—
ANEEGE M M 4o PIE IR S, I e R ORI R D) fE
a0 N\ — 2L R T A5 A ) R

2.5.2 BPAPLZ W &) AR A AT

%k BP &%, FEASERIEMIRTE . AT
VLS, o HEAT VRN AR BRI R . R TR 1F
WA =28 BUMISRAVPANE . IKOLRE RA LG
PR RS SR UROHTIE . RO 25 D) DUOBORS K52 b A,
BB AR R B, B — 2l AT . AL e EH
For . BOISRE PERIFEMH — sy, T RAX 2
MNHZEIATLEEH IS, WG A T MR Sk
BRI 2565 VERE TR W AT A%

X NI B 2E P RE LBV IR R, PR
T

D @VHFREE. sz s) e SRR
HESCHTR I S B B K ESE 8 AMa g i =
Hix, @i s En s s=48L460

U={U,U,,U,,U,, U, U, U, Uy}

Wb U =(BUEEIE = f, )

U, = (BRI =, )
U, ={J#sfa={ f,}
U, ={#dsm={ 1.}
U, ={HEBRR A FE 22 =1 f; }
U, ={BE A ={ 1.}
U, =BTk ={ f, }
U, ={iBeH B ={ £}

2) gL . IS o T ANE, V=R,
e, B, —M BAE, W, REF=(-3, -2, -1, 0, 1,
2, 3.

3) @R A I “ I NA AT AT VR
KEHL 400 AUFEALEG RKANAVEA], B dIFEAR T 15 2]—
AN S P P )

R, $AFE § A ELRRROSE j FOVEOM .
o) BT, TR A 00 MK P 5

B AEHE, PP E G KA S Bk,
A={0.14,0.13,0.10,0.11,0.16,0.20,0.12,0.04}

BH, GEVEME RN B=AoR , )53 20l 5
E=BoV" . WHHAFBNN E7E-3 3] 3 Z (0], AT HIEM

S, N E+3 ST
MR R RE, SWMEEE = x100 , i = L AEAE

0~100.

P
4’:)5‘—1:: BT

0 S

A e K

I 0.13

i -

R DS BTN

iz 0.1

2 KE

2% T RS

W :

7 T ot i 5
~ ol HEHUR A FE 22

< st g

FIE e
T LRI N

y
4

VB BIPBER R IR AL E
B 5 SAENMREM EREM

Fig.5 Evaluation structure of transplanting mechanism
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Fig.8 Optimization curve of transplanting mechanism
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Multi-objective optimization design of rotary transplanting mechanism
based on satisfactory degree theory

Zhang Guofeng, Hu Qunwei™
(College of Mechanical Engineering and Automation,Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Aiming at the multi-objective, nonlinearity and fuzziness of optimization of the rotary transplanting
mechanism with planetary gear system, multi-objective optimization model of kinematics parameter was established
based on satisfactory theory. Fuzzy comprehensive evaluation was used to quantify the kinematics performance of the
transplanting mechanism. BP neural network was trained to build the mapping relationship of satisfactory degree and
satisfactory function. Optimal solution and its evaluation were obtained by real-code genetic elitism strategy algorithms
as follows: semi-major axis of the elliptic gear ¢ was 18.10 mm; the ratio of semi-minor axis to semi-major axis of the
elliptical gear £ was 0.988; initial settling angle of the planting arm a, was -42.56°; initial settling angle of the planet
gear Jp was11.56°; initial settling angle of the planet carrier pywas 31.02°; the distance between the planet gear and the
seedling needle tip S was 153.79 mm; and satisfactory degree was 93.11. The results show that the method can improve
the efficiency and quality of design and meet the demand of designers and users further.

Key words: mechanisms, optimization, design, rotary transplanting mechanism, satisfactory, BP neural network



