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Abstract: To meet the scheduling demands of dispatching the agricultural machinery to the reasonable

farmlands,
resources was built,
process.

computing, dispatching command generation,

The prototype system was developed, which realized functions like data input,

center navigation and so on.

time-windows based temporal and spatial scheduling model for agricultural machinery

which serialized decision-making processes and got optimal solutions for each

model

Cooperating with an

agricultural association in Beijing, the system was tested in practice. The experiment results showed that

the model could perform well in practice, which improved the management and working efficiency of the

agricultural association.
Key words: Agricultural association

system

515

Wt 5 ] 1t 37 2 BB 1) S, AL HLAR AR A
AV B R ARttt , RML SRR AL
A 55 A AT B2 S LU AR Wil 3L, OF
G A AR AR A 7 B R A S R A
G XTIV B AL AR R, 75 R ALY
DREA T PHLC B M RO S5, LA I 58 Al A 7

WeRFH: 2012 -05-01 & HIH. 2012 -08 - 15

Scheduling model

Time-windows Center navigation Prototype

FE55 , SR ASHLA A e G AR A R AR BIL T IR
TR AR AT PP MARHLHA M 5
ARALI AR A MR BE A FERE . YR, A HL 1%
AL GIA 38 AR FITC 28 15 H AR AT U
T AEAHLIA BE J5 T, WS BR T2 58 T B, BEE AR L
HAUWE L FIRY R ARLUBCR YIS AP
Wi 2 2 BRI e N T e T I R 4
AIAAILIE L T N E SE A BEIE T SR 2K, &

* [ BRI & ST (863 115 W BT H (2012AA101302 ) Al +-HERE M AILAR 3R Ge B AR [ 58 i it S 30 2 9 Bh 3 H

EE® T RATE,

B 2%, £ NF 25 0B IR S RIS, E-mail ; wuee@ pku. edu. cn



238 P A R = 4

20134

AL RE (R RS AN AN BBk it ke, AN SURE AR A BLA:
BN TARRCR , ks 5 ma 3 [ R AL R B R &
J&,

AT L (4 A SR A AL A AR B 590 2 )
R TR JRE R A B B AR 7 A I B A5 T T B
W KB RTFEOURARL 237, 440 R 2 B R
B WL BRI Wi U AT B A AR |
AR AT 5 325 i ) JEE A TR K U A R A R
SFHET L FELL L REIRTE B AR v i i) A R 5 A
B aE AL A b i A A B, IR, Ak X
R AR B [ At PN A RS & it vl AR
1] B 3t ) A EOR M A B X, o T o g A
RO WORER R AR SR A i R A
gl VR4V (8

TEASHLAEML H sk ] PR 38 0 2 [1] A 38 24 24
ZEAF T EL LS ] Bz (8] ) 0 00 26 34 Y 29 0T
B, 3 A A AL ] B2 AL R ) S S AR figp S 3 o 1 e
i, RIS SR TR B e oK AR AL ) R B
P SA s R T8] 7 114 22 Bk AT 7o TRt A SR Ak 0 SR, 52
BT R RARHLIA B, (EOR BE T2 00 % JE A S YR
A RIHFNE R JEHGR XAl AR /N A
HUEE ARSI ] 55 A TEAE AN AR 220, A5 OT R
A-Star FEIEAT AN LR AL AR AL, (EACR T Bl 45
IRAARHIL, RAEMR IR R OE IR BE . e, AR SCHE )
IR O B YA 8] A 8 SELAEURI 7 3k i) Bk b o 1) B
— MR, DL 3h 25 K03 9 R AR 28 i T 5
AR RS ARHLIN 2 R BERR | 25 A B JE A9 422 )
SR ITIE AT 38 AT R IR RS, LASE Ak
PLESRL 2R

1 RBIEST

ARAIL A TR K0 43T [ A5 A B0 552 v vl A2
M ZAIEA . BB I AR S R AL L
BT LR —X 2 20— 2R 2wl N AT S,
LR AL w2l HRAE . WA B3, ]
DAKE S 2 [ FUR0] U1 A AR AL 225 81 32 1 B, P76 B o
Ry B TR] | X3 P DA e o PR 80 (e /D B RE 2R ) S8 45
FERAES5 o ARSI R A B R BE 75 5K 45 g T
FEAE T B FOAE Ml (0] T, b G2 ) 5 7 B ) 2 1 95 5
PHEERCE R T

TEHABFEBE T, ~ T, (T, < T,) N, 5 X dsk 43
A m AR (I 9838 AR 55K & T
X VB AL A, (B h®) 5 HHRIFEALEFE] O, ~ €5
SRR S, ~E, o i=1,2,--, m,

[l FEX I 3 A e G ARBL (A3 Al
T ARBUENE R Ry AR HL Y VML BE T B, (FAL

hm?/h) AL j 7EAR i B9 4 M ke 4 B 18] R U,
Voo j=172,, n,

y

R (R 2 5 2 A
A; = iWiijTij
Tij = Vij — UU
S, =0,
S, = min{UiJ.}
E, = max{V,|
Ri = {O (El > Cl)
1 (Ei < Ci)
0 S = 0.
bes { o (1)
S;-0. (8,>0)
0. = {0 (E.<C)
ol - >0
Z, = iWinij
W, = {0 (AL RAEAH i 1)
T CRML AR AR
Hij = min{Pinij}
(i=1,2,,m3j =1,2,-,n)

PA R, 50 () /958 1 SRR E TR
VR U SE I8, o, W AR UL j 2 e i
HEATAENY, T, AR j FEAR B i AE M i) | B 58 B i
S Gz 2, (1) 6 ~8 b, RidwAK
i BV T, L ic AR H i B4R I B SiE 15
HFIE], Q RAEAR B i HOFE 25 R i ), 20 (1) 56
9 b 758 LT S8R i ARk i A, o 1l
RALj BNARH @ AR /NAS, B AR B8 A2 P, 5 AL
K IR B/ ML

RAL A H AR ek ECH

minEZi
izl
min{L,}

min; Ql%

maxi R,

K (2) AbreR%eh, EEAE 4 AJ7mNE K
UCA < die/ MEAR M A B B B[R] S 3R | 2 1| s
[ S 3R D K fie KA 8 Al B AR FH AN B, AR
AR ) b < 78 R E AN TR] P, 25 R FH A VR i)
[i] SR A 55 A BIL A AR 23 ] 67 8 O &R a3
FEAHLGEIR, il A TH AL oK, BB R fBGE n A
A R TR A, BIELASL IR T Y B 7R BE T AH TR

(1=1,2,--,m) (2)




%5

A TR A — R B B R S, B A TR b s AH B
TS RIALAS ARV RE T 1 22 S B AR T LA 22 0%, A
R TR b A 5 LA R, AT AR B m ANV
Z AL e W < D B (R NN N0 [ RPN & R = )
AN Z B A] LASE e oA i B 8 4 RS B
RN R A S = E oA L B R 5 A = E A S
Tk,

2 REMRE

2.1 EXEFEE

F T AR ML U 008 B2 ) RN T B2 01 H SR i 1 2k
P AR, PR AN 8 AT 2 1 B0 K] 18 A 56 Ty 72 3K i
U, TERY R AR rh SR Se 55 LT Rl 2y
O X R AR TR B SR A, K AR U FE Fsf [ 747 P 24 R
M, Rl AR SCAE T TR ) 2001, ZERS ] 29 3T 5%
BT R AR B D, RIAZEAVE MV BT TH] N | AR 1R
i TRITD 0 A R A B T] B, 7 g — 1 Bsf [i) BB A 4l
SRR 8 M — R FE DS MR (BT 1) e &
SE RN R R I B RS e R R EE R

| PR s | AR e G

s 1 2 PR

st |
A B
BT ASHLIE B P A 12
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system for agricultural machinery
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Fig.3 Flowchart of a stage for dynamic programming

decision-making

BiE L mir mer mie mer e
- e - -

()

®)
P4 RN 2R
Fig.4  Outputs of model
(a) R HEE (b)) RHLERLEHLS] T K

ATHEOREE . il FElR]l— R AR LT T, A A
St i T o A AR AR M A, b AN TR 2 80% /)N
A2 AT WAFAL TR 702 A 1 75 R A2 1, (B A7 A
A A 3 78 4077 i, 491 AN 2 st R IR AS A AN ]
JER SR ATLAE AR b BE 1 07 T A7 A — RE 9 22 57, T



%5

SAHE A TN TR (9 A B B N s ] AR Y 241

HL, B[R] —A~ A bt ph 25 B 53 09 2 B R g AR L
A FH AR RN TR, 2 s 1A AL 8 A (] J5 e ]
WATAE

(2) VR 5 I 3D O 28 SR ASE TR 7 T ) S i
BB NEF eh 3T o 71 P A B g S (2
JZE AR 1 ok 2 X SO SR AT A DU
W T T, B R R EE, SMX
WebGIS iz B RHAT S I &, — MERRIT I 7

E

(3) FERE—AN 1] BE, Al ARk AE A4 35 24
PEAVERTS 40 KRB , B4 36 R AT OIS B 3t
AIBERFSE: , ARVl IR AT GE T 2208 HIAS [ (1 A AL
AR BN AR MO E ] BRI, 1M 22
PR TG BRI AR LA A AHLE .
BERT UL, FESEBRI A AHLIA BEAETE 8 e 2R
WY AN TSR B L, TR R

s, T BT R Z IR TN R T RO BE 5T A

&t

(1) 5%t FH 5 4 AL 9 0 A D i 45378 188 1o P 75
SR, TG 3 T I 7 A R U R R R A A T
BB ATy 3, LA Sh 25 050 Y JELAR 7 A 43 M ok 36 ik
T, 58 WA PSR 0 B e A A B DR A T T AR A
SRR 2R B A3 HT

(2) FERASE R IERE | LT GIS B e S H R
Fk TR S HE R RS, R G0 AT SEIE s sx
A BERGES A A B o F B SRR )
HE.

(3) S5 AT T F A LU 2, IF R T 9148 19
HRE: X0 Fe B R AT SEEU A HL R Hes | [ sl
AR T R 2 ARHLA R4
AR R

wn

2 % x #t

Rt SKITAE, ARG, JOHEED 2 RN SRR SR [T ]. ARG T RS 55, 2011, 31(3) :488 ~495.
Li Jin, Zhang Jianghua, Zhu Daoli. Multi-resource emergency scheduling model and algorithm in disaster chain[J]. Systems
Engineering-Theory & Practice, 2011, 31(3) :488 ~495. (in Chinese)
AELRL, XU, X AR, 3T A AR H I K SR I S PR IR R B SR L B AR T ()], AUt TR A S RA
2010, 12(6) :65 ~68.
Zhao Huiliang, Liu Jianping, Liu Xiangdong. Study on the optimal path of resource attemperment for urban transportation
emergency events[ J|. Journal of Beijing Institute of Technology: Social Sciences Edition, 2010, 12(6) :65 ~68. (in Chinese)
HRPE, WRR, BRE, SR ZUCE RO IR AT S ST, LN S R, 2010, 27(2) 163 ~66.
Geng Zefei, Hu Feihu, Chen Huimin, et al. On multiple disaster places emergency resource scheduling and ITS implementation
[J]. Computer Applications and Software, 2010, 27(2) :63 ~66. (in Chinese)
SN, BT, RYENE, A T R 5 A AR A 2 B TR B AR A RSR AR (D] SHEAL TR S, 2011, 47(31)
220 ~223.
Zhang Jie, Wang Zhiyong, Xu Weisheng, et al. A scheduling modal and solution of relief resources for emergencies[ J]. Computer
Engineering and Applications, 2011, 47(31) :220 ~223. (in Chinese)
FER. R BT B B ST SR LB SE [ 1] BloABoR 5 TR, 2010, 10(3) :826 ~830.
Cheng Zhao. Research on replenishment strategy in emergency resource allocation[J]. Science Technology and Engineering,
2010, 10(3) :826 ~830. (in Chinese)
KN, SKIEIE, XUATHT. BT A SRS R N S SRR BE [ ], W AMRORS R TR, 2011, 41(2) 1442 ~446.
Li Yongli, Zhang Hailong, Liu Yanheng. Emergency resources distribution model based on symbiotic genetic algorithm [ J].
Journal of Jilin University: Engineering and Technology Edition, 2011, 41(2) :442 ~446. (in Chinese)
TRINGE, M T, AN, AE SETROER R NN T O TR ST ] ROl MUEER, 2010, 41(8) :216 ~222.
Su Yuliang, Chu Xuening, Sun Xiwu, et al. Worksteps sequencing and optimization of mill/turn machining center based on
improved genetic algorithm[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2010, 41(8):216 ~222. (in
Chinese )
TS, AELER, AEAE. T[] 3 AT A ML OB B DR R BE AR [ ] TSR HLN IS, 2011, 28(4):1279 ~
1281.
Ding Jianli, Li Xiaoli, Li Quanfu. Ant scheduling model for critical resources based on airport taxi[ J]. Application Research of
Computers, 2011, 28(4) :1279 ~1281. (in Chinese)
XU, skWIAE, o, 45, JE RSB TREE R 2 H AR ZENE Job-shop THEETT [ J]. RALHLARZHR, 2008, 39(5) :
122 ~127.
Liu Mingzhou, Zhang Mingwei, Jiang Zengqiang, et al. Multi-objective and flexible Job-shop problems study based on hybrid
particle swarm optimization[ J]. Transactions of the Chinese Society for Agricultural Machinery, 2008, 39 (5):122 ~127. (in
Chinese)

(T#E 231 1)



555 FEYR 25 BT SPOT BN Y H IE T i B RO A= il 4 231

19

20

21

22

23
24

25

26

27

28

29

Kuang Zhaomin, Zhu Weijun, Ding Meihua, et al. Application of multi-source satellite data in monitoring sugarcane droughts
[J]. Chinese Journal of Agrometeorology, 2007,28(1) :93 ~96. (in Chinese)

TSRHE, SR AR, TSAE, 5%, EOS/MODIS Afiafe)™ P H R e B Ui B SRR [T ] 52,2007 ,33(11) 176 ~8L.

Tan Zongkun, Wu Lianglin, Ding Meihua, et al. Study on the extraction of sugarcane planting areas from EOS/MODIS data[ J].
Meteorological Monthly, 2007,33(11) :76 ~81. (in Chinese)

R, RN SRAAY 45, SET IR CCD FRUGRYHTREMH RS BRI IL[ 1], 40l TR ,2010,26(10) :201 ~205.

Guo Lin, Pei Zhiyuan, Zhang Songling, et al. Estimation method of sugarcane leaf area index using HJ CCD images[J].
Transactions of the CSAE, 2010, 26(10) ;: 201 ~205. (in Chinese)

Lin Hui, Chen Jinsong, Pei Zhiyuan, et al. Monitoring sugarcane growth using ENVISAT ASAR data[ J]. IEEE Transactions on
Geoscience and Remote Sensing, 2009,47(8): 2572 ~2 580.

RS, T P S5 R B T RE R AR S (5 S BT[] HRERE L2008 (1) 115 ~21.

Bl . R AR R SRR [T]. Fh,2002(3) (38 ~39.

WA BUKE. GM(L, 1) BERAE TN H RS ™ P g [T ] R, 2001 (4) 21 ~4.

Xie Mingyang, Huang Yongchun. Application of GM(1,1) to the prediction of sugarbeet yield[ J]. Sugar Crops of China, 2001
(4):1 ~4. (in Chinese)

R =R ZETS. SPOT R A TLRRYRF SB[ T]. HuFi~#H],2010,34(4) :400 ~405.

Cheng Sanyou, Li Yingjie. Characteristics and application of SPOT satellites J ]. Journal of Geology, 2010,34(4) :400 ~405.
(in Chinese)

XU, W, s AF. SPOT Kl S ) AR S5 LA BB A ERIATTFE [T ], HuBR{E BURL#,2005, 7( 2) : 111 ~115.

Liu Yuguang, Jin Ming, Feng Zhongkui, et al. Study on inversion of radiance and reflectivity with SPOT data[J]. Geo-
Information Science, 2005, 7(2): 111 ~115. (in Chinese)

R PR, ST, 45, MHPRECS i AR BOC R BT JoE iR [ )], 3885 5. ,2003(2) :10 ~13.

Hui Fengming, Tian Qingjiu, Jin Zhenyu, et al. Research and quantitative analysis of the correlation between vegetation index and
leaf area index[ J]. Remote Sensing Information, 2003(2) ;10 ~13. (in Chinese)

Rouse ] W, Haas R H, Schell ] A, et al. Monitoring the vernal advancement of retrogradation of natural vegetation [ R]. NASA/
GSFC, Type IlI, Final Report, Greenbelt, MD, USA, 1974 . 235 ~243.

BRGE, Az 2, A R B R b BE IR BE Y6 & RE 0 A TR RRE B BT (D] MO R e 4R, 2011,
42(1) .22 ~25.

Huang Jiayong, Tang Shiyun, Li Xiang, et al. Comparative analysis of energy sugarcane varieties for photosynthetic capacity and
leaf area index in high yield cultivation model[ J]. Journal of Southern Agriculture, 2011,42(1) ;22 ~25. (in Chinese)

(L3 241 T7)

10

11

12

13

14
15

16

Wk, Tk, SRWIRACE RGO TR BERORRGRTSE[ T ], Pim TR 54, 2011, 33(3):96 ~98.

Jian Xianghui, Wang Rulong. The research of the modern logistics distribution system optimization scheduling model[ J]. Logistics
Engineering and Management, 2011, 33(3):96 ~98. (in Chinese)

PNBUT, XU, Wh. TR oR VLR Ak i 8 PR AR [ ] ARz Bl , 2011, 32(2) 112 ~15.

Sun Shuqgin, Liu Jiabin, Yao Hong. Maximum matching algorithm based on model trains [ J]. Journal of Tonghua Teachers
College, 2011, 32(2):12 ~15. (in Chinese)

B, XUBEK, 220, A5, — RIS 0 A R TR AL ], LV HBESE, 2011, 28(4) 11385 ~1 388.

Liu Weiwei, Liu Xiaobing, Li Zhongkai, et al. Push-pull model for production planning and scheduling[ J]. Application
Research of Computers, 2011, 28(4) .1 385 ~1388. (in Chinese)

T, 2ERg, WK ST RO BN RE S R R A7), RS TREEEE SR, 2011, 31(2) :283 ~290.

Wang Jianhua, Li Nan, Guo Hui. Integrated scheduling model and its optimization for agile supply chain based on time slots[ J].
Systems Engineering-Theory & Practice, 2011, 31(2) :283 ~290. (in Chinese)

Tz, W, Z4ef, . s%r[M]. st JEERCA AL, 2005.

At WOER, BRSOF. T GPS GPRS Al GIS IUARHLIEF R RSE[ 1], Al TR %4, 2008, 24 (4TI 2) :119 ~112.

Li Hong, Yao Guanggiang, Chen Liping. Farm machinery monitoring and scheduling system based on GPS, GPRS and GIS[J].
Transactions of the CSAE, 2008, 24 (Supp.2) :119 ~122. (in Chinese)

POl BRAEAF XK A RALME R RS RSO 55 1], HEHLTRE 2010, 36(11) ;232 ~234,237.

Wang Zhuang, Chen Liping, Liu Yongsheng. Design and implementation of agricultural machinery monitoring and scheduling
system [ J]. Computer Engineering,2010, 36(11) ;232 ~234,237. (in Chinese)



