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Reverse Design and Tests of Three-arms Rotary Rice Seedling
Transplanting Mechanism

WU Guohuan'? YU Gaohong'® ZHOU Haili'® GE Yanjie'® YE Akang'® WANG Lei'”’
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Abstract.: In view of the existing problems of the three-arm rice transplanting mechanism, such as the
insufficient angle of pushing seedlings, and the partial absolute movement trajectory forward after
planting, a reverse design method based on the local motion trajectory was proposed to overcome this
problem. Firstly, the relationship between the absolute motion trajectory and relative motion trajectory of
the mechanism was analyzed, and combined the existing problems of the original mechanism to preset the
return section trajectory of the local standard absolute motion trajectory, the picking-seeding angle to
reverse the local relative motion trajectory and key position points of the transplanting mechanism. The
non-uniform B-spline curve was used to fit the trajectory. Secondly, a reverse design model for
transplanting mechanism was established. A Matlab-based reverse analysis design software for seedling
transplanting mechanism was developed to solve the parameters that met the design requirements of the
mechanism. At last, the structure of three-arms rotary rice seedling transplanting mechanism was
designed, and a physical prototype of the mechanism was manufactured. A virtual kinematic simulation
and high-speed photographic kinematics bench test of the seedling transplanting mechanism were carried
out to study the motion characteristics of the physical prototype of the mechanism. The results showed that
the simulation trajectory, test trajectory and theoretical trajectory were basically the same, and the
pushing-seedling angle was increased by more than 9.08°, the return height of the moving trajectory

greater than 120 mm, the difference between the taking-seedlings and pushing-seedlings’ angle difference
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and the seedling box’ s installation angle was within + 2°, which met the design requirements. The

correctness of the design method and design results of the mechanism were verified.
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reversesolution; parameter optimization
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Fig.1 Transplanting trajectory of rice seedling

(BT AL AT BN R Y T R R
2 R S B2 IR S w1 B S R S R R (. )
B T IR B AR B SR g AR B EE R
P — % 19 05 1 73 e e A 30 be 20 0 9 AR B 14 48 A B
Je SR Sige AR 15 0k 58 4 1T 4R, 207 05 6 i R R =R UK
e B R AR ML A7 Y [ R R AT S PR i S

AR SCHNAESCHR [ 12 ] JpLbG B 5 Ak, DR Tk H
T A8 48 %o 328 5l 0 8 T AR H 1 A /) 84 1) A
i, TS A AR JR) ¥ 4 X a Sl B, 0 AR T E A Xz
L, T R R ARG SR BT B 57 AL st
AT R e AR B4 8 e R0 9T, i B 2 A L
P05 L S REAIL I 50 2k 56 iE T BT B fige ke 260 % 3z By
L RUN TR RS R AN RV E

1 BRI BIRE TEREE

L1 BERNERITER

H SCHK [ 12 ] ] 30 i =8 A% R LA B0 3 v AR
55.32° XS iz S BLIE AN P Ta R EE 2 s, 5 %)
BB PGB INIE Te R, H4 Xtz s Bk o] fe B A 1
ELRE A (R U AT , 65 DY B JE] B
B Ze ™, PRAE RS A 4 52 v (ol A By B 1A 22 L
J7ia ), o B e B RS BRI A B

(o) JR=RFR AT A

2. =8 U 32 3 B

Ly =120 mm (S HEMEHE) .
1.2 HMIIERE

Pl 2 hy =R Tl e KOK R ok i B8 R DL A s R I
BLR 3 AR 0 FR A L AT B AL Bl — ], T LA
SERL 3 WAERAE M o A SCRAAT T 1] 158 W 3% %
PUF AR, KBS 5 HLAL 1, 2l 77 % A b iy
AT AL B 5% Sl it M4 1R R 16 A 8 1k 9K
HEAMG AR, — G 58 17 . g R dg 15 DL K
11 B 5 18 XS T4 B 48 E , RS 19 JE L ABCD
B Je R B B BE 5 Y M R IR Ay B R, — 2R ]



86 Y S ]}

7 5K G S, g EEe 15 5—9rh
)% 17 [F)5h %% 2, Wil 8 5 — b 48 15 w5
AT B 4E 18, IL I 517 48 18 & 1% i B8 HH 19 JF
U5 SR AE U fe T i ad, D ARFE v (M DA L) | 3
B SE R AT R AR AR S RL B, RS HUE 19 /YR KB IR
DEFB Bt BRI FI BGA BICHT Bk , Forp B4 411 b5
T, GO U

13—

& 2
Fig.2 Schematic of transplanting mechanism of
three-arm rotary rice seedling
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by inverse calculation
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