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RIEE R, SEHLE S 1] 5 4 S A Ml Bl A g /N O

[ 4 AR 22 238 X 2 RHLIAT 22 A VAT 25 119 B U8
Bt B 5] FEEAT T WT9E . Jena Z5U2VR| HIVR & 85000 1 05
I HRECIRHLA B 4% 5 Sethanan 251 DAH R ik
SRBUAE Y IR B e /MU R H BEOR ™= & e KA 8 B bR, 32
T R TR ARSI (MO-GLNPSO) fifpe H EEI 3R
ML AR 1) 55 Pitakaso SR T — R 3L T 8] 5 (1)
BRE WORNL 23 i 55 % HH i) 350 4 R 7 v, FEBR AR
RHAEAE S ILZ B DL R, SR R FE 32 s SOR ML I il
ST Cerdeira 27T 7 — AN EA MY INAEREL L A
V) B A0 I, 1T Ak PR 1) 249 SRR iR 4T 7 A8 ( Traveling
Salesman Problem, TSP) (A8 #fEiRII0), 5 H 45 2 4
ZAALIR KRR A I EIER — DN RHLEAEH LA
BE BRI R B8 A2 4T TR B 7T, E a0 H
RN INAE S R LR AT 7 el TS, SR SR BV SR AR
Z HLE [FAE AT 55 B0 R 1r] R, H ARG A HLAE H TR
AT AT e He SR T — Rt T2 4 R A
WAL L T IR A 52 DA E /N 22 1 B AR USSR I [i]
TR Bk USRS TR E s 1255 BE A5OSR otk g AL 5
TN X A (R AR ALY FE 19 BEAT T 9 Zhou 2512
K R S0 R A A A 45 6 1 7 V2R 8 T AR ML
FEMRSS MIRR . AR A R AN, R A R
B0 B — ML AE M o) A ST B S B, R DA
AR 0 77 AT 3 T I (8] 5 1R 9 20 SR, B e L
AR AL ; Zhang S5 2B E AR MLES X S 2L
o) @EAT 7R, IR AT IR AL A e i 2 L
ZAT 55 R SR BRI T o sk B B KL Je M Z ML 2 AT 55 %
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SORBCH A R EEHAT TR, SER T RN AR S5 .

RIS 2 AR E I 18] N 56 i [R] — AR kAT
SR 7RG B R T 5 AR XT AN L R b 2 A
RS ESAR R A, FRES AT B AN A
SRk, TVEIRMER A G BRI R RIRSS . A ST
LERNZAEFHIESL R, Za%E T HERES
TRV HRHE, I SRR A ST SRR L 24, AR
BUIE AR, DL TR R A a Do A B bR, R et 19
2 R IEBAL TR AT RHUE AL 55 P 5, itk %
1155 2 AW B2 1r) 3 (B AR A, o TR A3 T
NEG B RN E T ARtk ES % .

1 ZRUBESZIEAREE 8]

1.1 [ERREA

B 3S FARPIE KB A 32 B E AP W KR,
RN RIS R ) TN 5 = & @ AT L @, K
LA B . EEER AR R, XA
RALIREAE R SR AL T HE 28 SRR, KL
FEM B R SR ITBT RO, READRIEAR TR Y, FF2EAEE
T (PO N TR) P 5 A FH OB . B by Bt AR S AL R 1
T AT BRI R ML R S A FH R, X SR R
IR MV S B P9 A8 B2 R AU BE 3R, R ORIEAE
WA 55 R 5 RT3 R, SEELE L A B /M0,

FERNUFFES, B AT S BR VLA LT 51K ]
REAT LR TSP (o] AT 40, %R H 2 8] 43 A0 A1 AR AL
YRSV B (AT 25 625 R AT 2 L2 AT 55 BIAR VLR K
AR R, IHER N m & REHAT A RELAT S 1)
RHLFTELE n PR H EFTREE, T8 e R HEE
JE AEMAT S8 R« R AR S350 5 & R
ZH, RS T AN FEALE PR MLLEAS [F] B R
AESSFEMVIR T, A4 A 37 P A = AR FE ) 38 31 B 4
BeAk, ABFFOELEEHRE T RN S 517 E 2 H br H B
BT RS B],  PAACRALAEIS 2 H 305 VR M 25 i []
1.2 HEFEHXEE

HR 8 2 WL 2 AT 45 1A BE i L f ks
AL 5E AR

D RS F={F,F,,...,F,}, UL FACRE i Bok M,
HIEMH RN F={LocF;,, SF;}, A LocF; ®1 SF, 53
AR F N A BRI, iel,m];

2) RHES M={M,M>,...M,}, LA M REE j G
B, FJBHERER N M={LocM, RS, WS, ReadyT;}, i,
LocM; FRoRmBHL M IS RTAIE, RS, RoRRNL M, ks
Bk B (P IAT R, WS FoR ML M, BIFS1E
THE, ReadyT; % m RHUENL AT HE I (8], HA je[lr]:

3) RHUERE MT={MT,,MT>,.. . MT,}, UL MT AXEE
k MRAARHL, TN MT={Mk\ ,Mk,,... .Mk} » a N5 k
FRRB R LSS, BB MT OMT, v---OMT, =M ,
ke[ln];

4) fEWATE S F VI E S Task={Task,, Task,, ...,
Task,} » Task;, [CE R W F, AENLF S, HFRRN

Xt 1% 7 A 4k 5

Task={Task;,Task,...,Task,}, Tasky SR KH F; Lt
ATER kAR, HOo AR IR WIZE RN MTy, k e[l,n] -

AL, AU BE I 75305 2 T IR 2% A

D FEPLEE KGR 73—kl FaE TR

2) fERMIEE RS AR HEA KT 0.3 hm?
W, AP ]2 2 G RIFEAAR S AR LT R

3) ik A R 2 B AR B R ML AT 55 AN [R] 7 7= A
P, Yok E R AT FE— R R R R R, TR
ML A 56 B A — A MVAT 25 G . (USSR ML 18 AR 22 1)
P ESCRAENE ) K A3 B[R] — S BBV AT 55

4) BEHA AN [FAT S5 B I [E 2 2 B 1)
HFIVEMLRLRE,  H AR H AT 25 L O IRAT

IR ) R 2 R AR ARV AT S5 SR B[R, IR
B A H S ARNPIAS A B R R, DA EE B R ML S
PEME 9 JE 0, 3R H AR e BB AR B I I 4R
Si={Si1,8n,- .. ,Si}» F LA Sij KRB ]WJ@JZ?EE F; 1A ES
J7 5, e U TR FE I TR) SN AR AL B AR, R BB A SR OR
WR:

WEH PR

min7 = max{7;,T; ... T } D

AP

T =Z[(trans]}k +work7, +readyl, )xz,] =
k

Z:[(max(transT[1 Xz, ,transT, x z,, ... transT,
K . (2
x2,)+(S, = (transT, — D, xt,/ E,)xE,)/

=

(z 2, % E,))xz, + readyT, ]
i=1

er,ﬁm%ﬁMﬂﬁﬁEEﬁﬁﬁﬂ

“0 RBUEREMT AR BIR HFEL (3)

Vi=12,..m Vk=12,..n
t:¥,ﬁmMﬂﬁmEﬁﬁWﬂ

70, RHLM REVK I FFEL (4)

Vi=L2,..m Vj=12,.,r

Y, =Y, Vi=l..,r (5

K TORAESS SBINTE], by T, D95 @ Sk B AR b i ]
h, Hrfi=1, 2,..., m; transT, JURHUVERE MT, 2I4H F,
HIEEREISIR], b, FCBUE S ARNUERE MT, i S AN &
AR F; R 12 o BRI 8] (1 B K fE s ready T, AR
WUBE MT, & G RALBNE R H F ARG RIS E, hs
work T, NARHIEERE MT, A F; AL EITE], hs S,
AR H F TR RN, hm?s Dy AARHL My 24106 & B4k
H F fEEES, km, SCHCRHIRHL M BRE F, 7 2 18
IR REAT TR 55, B NS & MERALURHLE) TARRCE,
BOAE/INE AL T AR, hmi/hs zy RN RALEE MT, /& 55 1E
R F g AT, o k 54155 Tasky FHXS R, 254 H o
Fi WA AR5 5 B AT AR SS kI, z BUEN 1, 0N
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05 1, FAANL M, 75 B Fy AT, 25 A LA
ARSI TR A T 24 BBk R F, B LAERE MT, 5%
AR AL 2 T 1], T 24T LS 2 15 i B 1l
SR 1 BT 0, BN s Y, R F RIS R0R . R
(5) KM FEMSBREEZEKRNSS, |
1 ST «

2 IMPGA B LRI

T BRI, AR SCHR T T I IR A ot
2 RFBAL TR R ZAL S ZANHEZ G, FiERE

WE 1 s

TR
RN
|
Y
A R S
RifE

3 N7 SRS iR 23
M REEA, JFPhik
BB WS ERES

Rk i HEATAR A, RA
R P ARiA B AR
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Fig.1 Flowchart of IMPGA (Improved Multi-parent Genetic
Algorithm)

BARBEHIP IR

D VIR S5 . NRL. R H L ARIAESS
SRS R, [FRREME RS PopulationNumber Hl
ERIREL Iteration;

2) fwmtt. B TRHE S Y IEHIE AR .

T m BREA r FEAT ST BRI B
&, %%@%m%iﬁ%ﬁzlml\ﬂ A (N FoRRH F,

BUESAEO , KRB S 3T RS, & H 45 7E R
o IR R R AR AT S5 5, 56 x IR B A
W S AREIZL S x MEAAES . e —> 2X2 1
VW g, REES F={F.F), MNETSES
Task={(1,2), (2,3)}, WIBENL> A gmidI 6 AL,
anpl 2 1 2]8k[1 12 2]%%.
3) @M ERETRE . DRI R R e A B xR,
D384 RV (1 3 I 82 o K
=T (6)
K R EEERRE, KIEAR (1) ~ (5) XA G

AR IR I N AR AT A

4) MEERE . BT R TS 0 S AR MR A SR A
BLEELE, AT IRUE T MEFE R AL, IndE S 4
SRS SICH B, FacdE B REAE A AR RE R 23 A 75 A R AT 2
PhRpaE, Hrh SRR G S BRI 1/3, RIS
2/3, WARFHEAA BLEENLIE A Parentl, M R AFEFKBE
HLIEEL/MEK Parent2 F1 Parent3.

5) . BIERIT RN RME, YEHTS
PR G, a0 SRR RE o 5 e G A 38 B FE WA R AR
A, MHEEAR R, R AL, TR T AR
M EIAREL index By 0 FFEFIT G R, B TR
R R R A

P, =P, +index/ Iterationx100% 7

m0

KA p, AWURTEFWEE, %; puo NPIEEFHEER, %:;
index A 4T AR A AREL

6) ZRIE POX KX . ASCRAEHEPIH M Z
3 POX ZX T, HARFEME Parentl 73515 RIEFA™
{4 Parent2 1 Parent3 #4752 X, 7 42 J5 4% Child 1 #1 Child2,
DL 3x3 (1) FE [l A 1R 1 B AE O, Wil 2 s
HRMEER 3 MEBFRMYEAAT ] Parentl. Parent2 Al
Parent3, HAH 2 METHERMIEF T4 Genel {1, 2}H1
Jene2{3}; 437# Parent] #' Genel FI1 Gene2 #4755,
HH B HREIEAME T 0, O #onizl B E =, H
¥ Parent2 1 Parent3 HEAT AL 3, 43 B4 B3 Gene2 F Genel ;
5573 7K Parent] " REE 1 Genel F1 Parent2 H1 £ & (1)
Gene2 #ATAE X, B AT 25 FIGF 44 Parentl &+
Genel [IFEFK KRN Parent2 WY, A2/ Childl, [FFLE
Parentl & T Gene2 MIFEFKIIAN Parent3 H, ZERK
Child2. #It, ZRFEN POX XTI FEL K.

R Parentl: [123123213]
Parental Parent2: [321122332] [ | Genel:{1 2}
individual | [Parent3:[122133132] Gene | Gene2: {3}
e [k 1%

Gene Parentl: [120120210]| [Parentl: [300000330]
selection

X
Crossover
LRGP

Gene Parent2: [300000330] |Parent3:[122100102]
selection
AR
Producing | Child1:[312122331] Child2: [122133132]
offsprings

B2 %% POX X XidA26)wH B
Fig.2 The example diagram of multi-parent pox crossover process
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b, AR ARNUEE MT 3 TR, [RIEE, 2 fi 3 4 ARR &
FiAEME A AEAE Y, AR AE FH MT, FI MT, 347 E L,
Bt fRgn S o[ 2 1 2], RoRIR BAELIKFE N
Fi-Fy-F\-Fy, WERHUAERFEN MT-MT,-MT,-MTs. {EH
SERNUER I RAEG, EFX MT, TS, ST
{EREFE) MT, PRSI FER 4 T 5 RN R 7S 2 11
By X ATFAFINL B RN, IR PERNUEERE MT, L [F—
BirH F, #AT1EAESS T, B, ASCPAEE T S g AR i
PESIEIE R AN 68, BIREFER: OELANILE
A M PIFIEANIEUN k AN S MTy, 5 ARHL
M, BIRH F, 2 MBS, HESEFHITHS; @QUURH F,;
HITHAR SF ATRBELHR, AR (3) ~ (5) EFE
AR, IR &R PLAE R I Z A AR HE . 2
TZARKLIT HH [A) 2 7 B 1) K1 24 | I N SEBEAE M AR HL5E
RAR AT 25 B Ta), - S BTARAAS S izt e

3 IMPGA B XIGiE

3.1 HKIEEIRE

ASC A F B R B B RS St X, A SR AR
W B BAEMAT %%, DASRE 5y M e R A e 1
FOERISAT IR N, ALPRES Inter(R)i5-7500 3.4GHz, W
17 8G, ¥EVE £ % Windows10, Zwfiif = Java. 2 1 Nl
SRR ARG R, FECHFEAHER. KHAD
S EEWRAL, £ 2 NATHRIESNEAEE,
WA ALAE b 285026 AN B T AT B0, b /M FE R & AR LI
WIURAT B 22 26 S I 46 INF ], o 44 B T R AR MO 21 4%
J& T BT AR ML v A T TR, B N SRR A . 2SR
T09H WL AE M Z B0 B S A M H v 45 BT 75 YRR TR B[]

F1 WBHMELREMELRER

Table 1 Basic information of part of farmland

RS T i3 Zhi% FEdLAESS
Fields No. Area/hm’  Longitude/(°) Latitude/(°) Operation tasks
F 15.53 84.395279  45.037 498 0,1,2,3
F 20.87 84.488 611  44.884 444 0,1,2
F3 17.80 84.299 722  45.068 611 1,23
Fy 28.87 84.407281  44.826279 0,1,2,3
Fs 17.13 84.835709  44.806 248 0,1,2
Fs 20.67 84.518471  44.793 961 0,2,3

A AEAES T 0 AP, 1 AR, 2 AUERHF, 3 ARRIEAE.
Note: The working task 0 represents tillage and cultivating,, 1 represents ridging,
2 represents sowing, 3 represents fertilization.

x2 ARARIMHERER
Table 2 Basic information of available agricultural machine
RORS ey prg VAR oy oy gy R

I?Hg;::%l;gggl Oloter.'il(tion gg::gg;/ Rul?rrfFl)l@led/ Longitude/ Latigude/ 1521
No. asks i ) O time/h
M, 0 1.8 30 84.245 277 44384500 0.4
M, 1 1.8 30 84.387 470 44434444 04
M 2 2.33 28 84.619 163 44.708 057 0.5
M, 3 2.33 28 84.574219 44953335 0.5
Ms 0 1.8 30 84.478 057 44.621 666 0.4
Ms 1 1.8 30 84.698 324 44766 101 0.4
M; 2 2.33 28 84.478 057 44.621 666 0.5
M;g 3 2.33 28 84.698 324 44766101 0.5
My 3 2.33 28 84.488 611 44.884444 0.5
Mo 0 1.8 30 84.698 324 44.766 101 0.4

T RN 5 AR BARAE S HLR, ARALAESS 0~3 2350 R BER AL, #EZEHL,
L, HEAEHL

Note: The agricultural machinery No. is the machine corresponding to the
operation task, and the operation tasks 0-3 correspond to the rotary tiller, ridging
machine, seeder and fertilizer respectively.

3.2 FERE5LH

X bR AR FH BAEMEAT: 55 2R FH ek (1383 4% SRR AT 15
FOEERLG, JEEUMEEIAN 300, HEAL 500 4R, WILHAR
SR 0.05. SERRBEFELRILAAE 1 G, HEHCR %L
BN 6, BLEHEMAT S HE R 20 4, fi F slodks AL ikt
ITiEHAR RN TR, FiEd Matlab A B HRRE, a0
Kl 3a F, o H R B 3 AR AR WL B[R]
T[] S g I TR 2 Fn, HAmEEARER T RHIEA R A H
BIFEMV IS IR], 20 B 7 R 58 T (AN 85.42 he [FHE,
LPATHMEWAT S R YLA R v 2 G0, AES R
Bl 3b fiow, 1% R0 5 TR 38.45 he

TN N

ol m =

S E :

e T

< Transfer time and
ready time

10 20 30 40 50 60 70 80 90
T} /8] Operating time/h
a. HURALTE 6 Pl FEMAT S T 1 B2 45 3

a. Scheduling results of a single agricultural machine under six field tasks

M| S T . —
ML [
o M T
EML  [CE [ e R
23 Mf e ———
< o .
=E M\ - . —
XE M} . (e T
£ Mt SRR T B L
5 M, I T - g 1)
2:0 ? _ Transfer time and
M} N (. ready time

0 5 10 15 20 25 30 35 40
[ {f It} 1) Operating time/h

b. ZARHE 6 B MBS T RO 45 R

b. Scheduling results of multi machinery under six field tasks

B3 AESERENA
Fig.3 Gantt chart of scheduling results

T BEAE OB AL R AR e, H
PATEFEAT SR A 1 G (LR fRIFR R ,
UK FHECESN 5. 104 15 A1 20 SREGVENVATSS, 2l fid
Fl IMPGA 1 GA #H7TARCIZ 5 10 W%, LS Rk 3 fr
Mo HIFR 3 AIAL, HPATEMES IR ER | B,
SO AL SR R AL . TR T AR AL I,
L R [R] (AL AN ST S50 A 3 S0 0 R 2.24% 1 3.16%,
H oSk A% 5L P bR 2=/, E R T ol s AR 5
RS TARMERAE SVE; NIIE IMPGA 8L
PE, R A B EAR IR AT LU B, Bk AR
9 15 i IMPGA IR ECR T IG 248, KR HEE
FHIF RIS T IMPGA P58 5 B4R B s LR, Mot L35
BRI, GA MMV HIIERRECH 298.5, i
IMPGA 4 255.8, IMPGA Lt GA WesE . bk, it
X EE VRIS ATIN (R RT 0, 2 B 1S 4T I (R B4 Bl 5 AT 5%
B g g, oSO AL Sk 1S Y AT I R B
eI AE SLVE R T A2 17 I A K 2.36 s
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£3 BRHMELT IMPGA 5 GA WEE LR L
Table 3 Comparison of results between IMPGA and GA under single number machinery

; - e - " RN - \ A AR IR IS RPN
Wik fESmE RESE S AR A bRl BULREACIRL  satrngim
Algorithms ~ Task No.. Field quantity =~ Task number ~ Optimal time/h  Average time /h Standard solution/% ; . Running time/s

optimal solution
Tos 5 17 75.92 96.01 0.16 309 19.02
GA Tho 10 34 143.43 149.46 4.39 192 34.04
Tis 15 48 209.12 215.73 5.07 272 45.37
T 20 65 283.31 296.85 6.71 421 61.60
Tos 5 17 75.92 95.95 0.04 43 18.91
Tho 10 34 139.41 143.08 2.78 183 35.20
IMPGA
Tis 15 48 198.58 204.70 3.24 337 48.76
Ty 20 65 280.13 287.39 5.40 460 66.60

HIZR 4 AL BPATRAELESRILZ T 1 &
i, ARMVAT S5 56 TR /N FRBUEE N 1 GRIER .
FEARNECRA R, oodh s % S A P e 45 RO 45
HEAL SR A R FERHEEEY 5 I, 2 MEEIRE R
AR EAR FBCEY 10 B, A5 SodE 8 14 2Rk L
B B B R AIE IR TR0~ 257 I 8] 23 S 4 L 3.77% A1 3.56%; A%
Iy 15 I, SRt [R) AT 24 8] 2359 4 L 1.63% A1

3.76%; ARHEEFEN 20 B, EARET AR I ] 5 5 48
$1 4.46%F1 3.47%. MAh, BEEARHEEN 2R, HikiE
AT A1 N, HL oladk i A% 500k 1~ Y838 AT I [ LU 38t
TS AT I 1Al 8.92 s

R RSO s A SR AR AR AR T v i A
vk, TR I AR AR B TR AT S35 e 6] 4 S BE S 3 46 K8
2.47%F0 2.70%, el 2 ARMUE LR B AT 45 75 5K

%4 ZRUELE IMPGA 5 GA HELERT L
Table 4 Comparison of results between IMPGA and GA under multi-type machinery

KRR AN ‘ IMPGA _ ‘ gA _
Field quantity Machinery quantity AN TE] P13 (] 11T (A] AN [E] RG] BT[]
Optimal time/h Average time/h Running time/s Optimal time/h Average time/h Running time/s
5 6 67.87 67.87 40.46 67.87 67.87 38.78
5 10 37.47 37.47 81.08 37.47 37.47 76.87
10 6 119.65 122.04 119.18 119.86 122.68 113.06
10 10 68.17 70.44 156.32 73.59 75.42 148.98
15 6 178.70 179.40 162.67 182.45 186.23 154.86
15 10 101.27 103.46 216.89 102.50 107.60 206.24
20 6 244.79 248.99 219.21 250.73 257.84 205.19
20 10 137.86 144.65 294.76 147.51 149.92 275.24
4 &

Z IR SEPRAR FARMLIE O, A S 18X IE SR
AL 55 AR HUE AT 55 FUKI )8, 72 AR HLBE N 20 A7 (1) 15
N, DMEMEE T SO L B AR, AL TSRO A
HHZHHAT ZAE S5 BEBIRL . 7525 RS R ML H [R) 4% #2 1)
(B A v 2 B TR AT AT, SR A elad a4 AR A Bk ot
Z AT 5 HA AR ) g AT R E, il 5 bR s A%
FEARX b, SRR ool 2 B RILR A
fil R AT S5 AL ML 23 B 1) 35, 7RI AR YRR [F) A 1%
HF, R IMPGA Lt GA IE1TH A4 8.92 s, {H IMPGA
SR AR FE 7 58 () S I IR TRD RS- Y8 6 18] 20 B BE 4 A 2.47%
1 2.70%, L) T IR SAS, RIS ERITE N AR E
FEIEE SEBRE ML R B oK

Ja BRI R 2 G ARMLIFIRHE L, & RIURAE
W5 S G AT o AR LB AT AR A B A ) s kA, B
AN E BN E B AR AN E AR BN &, RN
BRI S5 T NLHEZ T8N, B2 TR
AR REAT S . B b BRI LA K 2R P2 AR
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Agricultural machinery scheduling optimization method based on
improved multi-parents genetic algorithm

Zhang Fan, Luo Xiwen, Zhang Zhigang™, He Jie, Zhang Wenyu
(College of Engineering, South China Agricultural University/Key Laboratory of Key Technology on Agricultural Machine and Equipment,
Ministry of Education, Guangzhou 510642, China)

Abstract: A great challenge has posed on the trans-regional operation of agricultural machinery, including many tasks, strong
timeliness and relatively fixed operational sequence. Therefore, a scientific and reasonable deployment scheme is still lacking
to efficiently maintain operations for the production tracking in agricultural machinery in recent years. This study aims to
optimize the cooperative scheduling for the multi-task and multi-machine assignment in a large-scale farm using improved
multi-parent genetic algorithm (GA). Firstly, the basic locations of farmland and agricultural machinery were easily acquired
and stored, as well as the task requirements distributed by farmers, with the aid of agricultural Internet of Things (IoTs) and
navigation system. A multi-machine coupled with multi-tasks was analyzed, where the actual continuous operation was
required to be completed in a specified time on a farm, for example, the tillage, sowing, and fertilization. Some parameters
were also initialized, including the operation sequence, and the number of agricultural machines. A scheduling model was then
built using a time window under the boundary conditions of multi-type machines, the distance of operation deployment, the
time of preparation and operation. Besides, the model must also satisfy the following basic rules: 1) Each machine can only
work on one field at the same time; 2) each field can be arranged with multiple agricultural machineries of the same task if the
agricultural machineries are sufficient; 3) the operation sequence of different tasks in each farmland is fixed for the special
operational procedures, while the tasks in each farmland must be executed. After that, taking the minimum operation time as
the optimization goal, a feasible scheduling system was proposed using the improved multi-parent genetic algorithm (IMPGA)
for the task planning. The field ID was used as the gene in the process of encoding, while the frequency of ID in the
chromosome corresponded to the task of field, as the task process cannot be changed. Two parts were divided after generating
primary population, remarked as the excellent and good group. The population propagates were then used in the strategy of
multi-parent crossover, where a relatively superior individual was chosen from the excellent group to intersect with two good
individuals chosen from the good one. The mutation probability was designed to be adjustable, when the fitness of optimal
chromosome in the population cannot change after several iterations. Finally, the performance of Java-based IMPGA was
verified using a series of real farmland datasets, randomly generated farmland tasks, and agricultural machinery in the Tacheng
Prefecture of Xinjiang of western China. The MATLAB software was also used to generate job deployment. The experimental
results showed both GA and IMPGA effectively performed the multi-task and multi-machinery assignments. Both GA and
IMPGA achieved the optimal solution, when the number of fields was 5. The optimal and average solutions of IMPGA
increased by 3.77% and 3.56%, respectively, when the number of fields was 10. The optimal and average solutions of IMPGA
increased by 1.63% and 3.76%, respectively, when the number of farmlands was 15. The optimal solution and the average
solution of IMPGA were improved by 4.46% and 3.47%, respectively, when the number of farmlands was 20. The total
average quality of optimal and average solutions of IMPGA increased by 2.47% and 2.70%, respectively, indicating a better
performance of IMPGA deployment. This finding can provide a reasonable scheduling scheme for the cross-regional operation
of agricultural machinery in the production of the large-scale unmanned farms.

Keywords: agricultural machinery; algorithms; improved multi-parent genetic algorithm(IMPGA); agricultural machinery
scheduling; time window



