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Optimization of Replugging Tour Planning Based on
Greedy Genetic Algorithm
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Abstract; Replugging tasks make seedling in well consistency in greenhouses. Healthy seedlings are
used to replace the ungerminated or poor growth seedlings. This task is labor intensive by traditional
manual method. And automated transplanters do the replugging task in high efficiency and good quality.
According to the seedlings healthy information which is detected by machine vision, end-effector grasping
healthy seedlings does the repetitive replugging task. The position of vacancy holes in plug tray are
randomly. Optimizing the seedling grasping sequence can decrease the transplanting path which can
improve working efficiency. A greedy genetic algorithm ( GGA) was proposed for replugging tour planning
which combined the character of greedy algorithm ( GAS) and genetic algorithm ( GA). The algorithm
was robustness. The GGA was suitable for sparse and dense trays’ path optimization when segmentation
step value and hereditary algebra were 8 and 100, respectively. The average path deviation of GGA and
GA was 443 mm. And their effectiveness was better than that of GAS. Compared with fixed sequence
method (FS), the range of optimization amplitude for GGA was 33.8% ~41.3% . GA and GGA could
finish the optimization operation in 1. 81 s and 5.59 s, respectively. The results showed that GGA was
more suitable for the action requirement between delivery unit and transplanting unit. The working
efficiency of automated transplanter was further improved.
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Fig.3 Diagram of seedlings replugging tour
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Fig.4 Fixed sequence method for seedlings replugging tour
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Fig.5 Greedy algorithm for seedlings replugging tour
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Fig.7 Genetic algorithm for seedlings replugging tour

PR AR 7 4% 70 B s AL RS L A3t 1 0 N B
PRET R RER Y o D4 7 Brid I 1L B A% IS PR E
AL B ST A TR B A AR . S G 3
P b B R A TR 2% B 3 LR St A R LA o
3.2.1  JALARIC Ao B g 15

S A L A A O A T R S AL ARG
JRCHE A4 B B B R AR AL, O 5 = AR RS R R
TGN B AR R RS o Kb BRI m A S AL %
MEZETS WA 2 2 i 33 10 AT fadsac (- 1,
=2, —m) s HIEET RN 0 AR BEBR B HE N | R
T B B ST AT IEAR L (1,2, ,n)
e 8 fim .

Xt b B R AR AC Y A e B, B p Dy Be

Kstmm<p, WARFF( -1, =2, =m) JFH KA
A m>p,m/p = u, RECN v, bRICF S AT or Bl
w+1 BN (=1, =2, -p),(-p-1,-p-2,
o, =2p) e, (= (u-D)p-1,-(u-1)p -2,
—up),(—up =1, —up =2,-, —up -v), B

R 26 1 o3 B p S TARIC S n AN IEFRICBEHLAE X 4
i, BEAT % SR R 3 BE 8 AL Tk AR AL 5 56 2 7 B
FARIC I S AT UG AL AR & R R IERRIC #ETT 2 X
25t 1 35 A A AL s MR AT, B SRR IC ISR w + 1
Bro A v L AN e AL T ik 0AT 7 v = 1, 3%

$30 - A HER
9]O[-5]O] 1 o [b | [ fo
O|0|O| 3|0 % 1o %6 [P
o|s|0]|O]| = o [ [ o
ol|o|s|o|o % [o [5 P o
g o|o|o|o]|o o] %
= ofOo|+|O|O %[5 Pb[%]o
o|o|o]o|o o Pofe[®
o[o|o]| [0 S[oPo| [
o|o|ofofo ool [
104,00000 I%Z.B&BZLZ)
0 30 20 380 630

X/mm>
K8 RALIRICR E
Fig.8 Diagram of tray hole marker

DL EE RN RS T AR B RS AR 0 R R
o BT FRBEAL AR BCHC p =4, W25 1 43 Benl bl
PLACS R AL I — 25 2p = 8 AL IR 11 Jy 8 s A i iy 2
ek (32, -3,25, -2,12, -4,9, -1) A 3.1 ¥
JIT I 1 35 A B vk € 4R I A8 B DR T i 20 10 A4 R A
R 0 5 2R 0B 3R VA g B8 G 40 1 A 1% O B
W RIL P R R R

3.2.2 3N B PR BORTE PR ARAE

PEAR LA H AR T 4R 05 R AR B AR E
o B e 0 R IR S ) B A R B R A a5t A% TR YOS
N7 35 BRI KR, DT S 531 s B 2 €8 A 7 % D RE PN ) 3
JE o B RGO PR @ (s B, S Fom e tafk i
XN AR LS S, 2R N TR B Y £ R X
PEAR B R M /AN BE T SCHEAY T2 0 ~ 1 Z 8] 42 4k
18 Y € 4 35 107 5 eR AR

S: = S
Rly=t-5 —=s.

SR 6 48 4 0 R 0 A B A A e 0 v 3l O BB K
AR AP E Rl R B 45 LU 28 o, BV 3 1 B2 K
FIRT NFAS G £ RN B e 10 R
3.2.3 3 SRR AR

XA B AN FERAE A G
TRAE B s (A N HEAT A RO 2R o BE R RD RS AR B AR 1Y
P i e o (R HL A IE 158 S RN H A I A A, AR
UHE T A AR T B R RN T

ik p =4, B AR BB AT 4 17 b i L/
B 7L 43 B fdt 3 o 1 AL 7 G 5 AT BE BIL 7 A B AR
PEAR AT L 2 SRAESE HERAE R, A = (32, -3,25,
-2,12,-4,9,-1),B=(28, -1,32, -3,20, -2,
16, -4), BEHLAEMR 2 DMAT 15 2p ZE M HEL o
oK A B REIRIE o MG R a +b (i FEH H
e, Wa=2,b=3,0[18 Al = (32, -1,32, -3,12,
-49,-1),Bl =(28, -3,25, -2,20, -2,16,



40 & A Bl B ¥ i

2017 4

—-4) A a+b>2p, M4 a+b=2p, FJil Al,
B g H Ao ) A 3 PR AS 76 3% e o 1R o i) 3 3%
DIREAL e, AT 45 A2 = (32, - 1,18, -3,12, -4.9,
-2),B2=(28,-3,25,-2,20, -1,16, —-4), i
1t DL b 28 SCHERAE AT i R R L PR T RN i B
(EY SERUNIOE TR

AR S B AR AT 35 A% B 0 S i RS T AR 4 )R
s PR FR RN IR Z e R . B R B S A
ANIE A FAMR AR Y R IE fisg L SR A E R 1
Gt o kS i i BRI R .

BEDLAE S L AT 1 ~2p Z[E] A 0 e, B 58 X
ARG P A I Y AR (B A2) 5 o il AT AR R
T SEHN R ¢ A PR TE M SRR N Y B TE R
B R4, ik g e € R HL s SRR AT, 2 s A
Ivi) B 40 L R D P D72 S R DR B 48 . i ¢ =3, T A2
(6 3 R A8 S, AR SR A9 ) A3 = (32, - 1,18,
-4,12,-3,9, -2) ;1% ¢ =5, A2 19 1E 5 K A AR
SOR[AF SRR A4 = (32, - 1,18, 3,6, —-4,9,
=2) o I A B A R R AT 3 R AR S, T 2
FEA 0 R0V 6 A e o R AR S R A B LR
3.2.4 EHAMELRAL

A7 AR AR (S B A A AN DB 07 3 A 22 1 B £
Fr RS o WIHR PP RE 2 3% 38 SURAE S 2 1E TE
JSL NF A Y 0 8 T PR 5 0 s o 3 7 B R 1Y)
BN ~ NfAS G (o 44 14 B AR

Py BOst AL 51 10 1 B AR 2 4R % o B A A i
FEAR, e MO R R Ak, B AR e Y 35 N Sk
ARG AR AT H) vk O AR W Bk . A o T
FEOG A0 AR Sl 1% o3 B 3o 1 B0 1 & 0k % R, b
TE P 1) SR P01 B R 322 0 B 0 A Ak i 4% o

551 oy BURNE B AR AL AL S | Hi R A B g
)5 55 2 4y B e AT W) A FRE G i | DA B B L 58

AR S A E AR A SE AR AR 3R, R B n o B
He 2570 Bem Ak i A2 IS ST iR B AR %, 75 311%
FOL AL LA B RS . AR BUR SR
IRy SR T 9 9 0 B335 BF S P R 41 U 1) B 0 7
AN AN E T NG E A 4 BT
PEAT LA o

TUL IR AR AL T ORI S e AR Ak
— B, &0 BOst L ¥ e A OIS, 1] 9a FIIE 9b 435
Tl 8 Jir 7 b i B AR R 5 1 o3 BRIV AR A 50
g LRV YW e 2 s

4 RBRSERSH

4.1 FLBEEEZESIRSKIERE

AR SO B A B AR R Y B0 381 R AR T
R A A R S I 2 BT R L s B
T i R TR B 0 BRI R LR B AR B 5 ) e 5 3K
B oMt E

BB % 7 9 B L A 5% ~20% , BEAL
A S HL S AL R B D 2 ~ 6 1 32 £LAI 8 48X
FLE 500 3 ~ 10 1 50 FLAMT /XL, 53 S0 X B BE AL
A e A A AL B G O, 45 2 0 20 S
A [RIRE BEAL A B 11 20 28 AL B30 oy 4 ~ 14 1Y
72 FLAN 21 =S AL R 6 ~ 26 19 128 FLAM
A, B B die /b 28 LB IR i XL, 5 2
20 ANREAS 5 SR AN TR] 20 B 2P K0 50 388 12 503 0 1)
X R A L M AR R AT B IE 6 960 UK Ah
o AR I, e b 73 BOBE K BUE A T/ 23 /AL
BORNZ RS T e 23 TALBZ ] o W 25 WA 5
AN TR 238 FL AR 7 2 b R R B A 1 B B S (.
PTG o0 #, [ 10 Oy 32 41,50 L .72 fL A 128 AL
AR R BN BRI R EE S B R LR, B
117 B 7 e s =S AL B

B9 BT A Bk A i B8 AR B AR LI U7 1

Fig.9 Greedy genetic algorithm for seedlings replugging tour
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Fig. 10  Relationships between average replugging path length and segmentation step value for various seedling trays
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