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Prediction of Beet Yield Based on BP Neural Network Optimized
by Improved Particle Swarm Algorithm

GU Lili, LIU Yong, ZHEN Jiaqi

(School of Electric Engineering, Heilongjiang University, Harbin Heilongjiang 150080, China)

Abstract : By analyzing the natural factors which affect beet yield, select six main influence factors and apply to an
improved particle swarm algorithm to optimize the prediction model of BP neural network.First, an adaptive inertial
weighting method is introduced in the standard particle swarm optimization (Particle Swarm Optimization, PSO)
to enhance search capabilities and improve convergence speed ; Use reverse escape strategy to avoid precocity.The
improved particle swarm optimization algorithm is introduced into BP to form the prediction model algorithm
of NCPSO-BP,the algorithm shortens the operation time and improves the prediction accuracy. Finally, the
prediction effects of NCPSO-BP and PSO-BP are compared,the results show that relative error mean of the
NCPSO-BP prediction model is 3.59% and mean absolute error is 0.196 9, which is lower than that of the PSO-
BP model. Through this intelligent agricultural experiment project, a 50% increase in sugar beet production was
achieved that year, laying a foundation for future extension to larger areas and deeper mechanized farmland, which
has certain significance for modern agriculture.
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Fig 1 Convergence curve
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Tab 1 Test function characteristics

PRI PRI IA WRXE  HEEHRIE
Sphere fi fi(z)= i x? [-100,100)*° 0
=1
Schwefel f2 fo(z)= i ||+ ]9[ |4 | [-10,10]*° 0
=1 i=1

D D
Ackley fs fa(x) = —20exp {—0.21 [ x?/D} —exp ( cos27r:vi/D) +204e  [—32,32]%° 0
=1 =1

(sin2 \/z2+y2) —0.5

_ _ 2
shaffer fa fa(x)=0.5+ (1070.001(+24 7)) [—100,100] 0
Exponential f5 f5(z)=—exp (—0.5 > xf) [-1,1]% -1
i=1
2
p [ D
Duadric fo fo(x)=>" (Z xj) [-100,100]*° 0
i=1 \ j=1

BRI TR T EERS 6 EEASTI R %L, €145 Sphere PREL . Schwefel PRIEY . Ackley PREL . shaffer PR
$ . Exponential AL K DuadricBi%L. #4$PSO . LPSO ., CPSO 3Fvki FHERIA A SCHE H At BANCPS Ot
T, 28N T Fe/ MERPEIE.

Fz 2 MAEHER
Tab 2 The results of test funtions

T R PSO LPSO CPSO NCPSO

fe/ M FIE /MA P /ME FEME B/ME FHE
fi 1.005e-11  0.0851  3.909e-30  0.050 2 4.95e-33 0.025 9 3.99e-40 0.002 8
f 3.249¢-05  0.0291  2.108e-14  0.0432  1.135e-16  0.053 4 5.07e-21 0.025 6
fs 1.255e-04 02282  4.44le-15  0.1683  8.882-16  0.1224 888216  0.0774
fa 3.127e-03  3.138e-03  3.127e-03  3.229e-03  3.127e-03  3.144e-03  2.467e-10  5.496e-04
fs -1 -0.997 -1 -0.984 3 -1 -0.999 6 -1 -0.997 2
fs 1.004e-21  2.425e¢-02  2.017e-59  7.41e-03  5.469e-66  1.697e-03  1.534e-83  3.668¢-05
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3 BERI-HEIEIYE
Fig 3 Physical map of intelligent agriculture-the beet project

2.2.2  SEEERSHT

RIS SR AR R 23 SRR . FHEEREE | OCREIR AT | AR bRk B A0 AR, Hrp - 38R R R R
B 25 cm By BRI AL RS A TINE , SEIIBE3 sn] A5 —2H B0 | AR5 B R A0S (EAE S 24 R A
P, B7 H 28 H 21 H 28 H (E M B 28 , b IR R 3040, A A 104 .
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Tab 3 Sampling data
W ERRE/C FREE/%RHE HHERE/CC LHERE/%RH  OLMEE /Lux &5 {bix& & /ppm
1 9.9 41.3 10.8 17.9 44 321 518
2 4.5 71. 10.8 18.2 51 074 533
3 4.4 77.6 11.2 18.4 52 763 533
38 16.3 37.6 16.4 19.6 64 581 550
39 15.4 29.3 15.6 19.9 57 828 538
40 14.4 75.9 18.7 20.6 85 264 648
FEBP M8 AR (R de ey, i AR X 2 A S A T o, AR SO e SRS T (4 g A2 ECR G,

HIHBENEON. B 2B X TR (A B B R AR, A SGES N E AR E R TR
YRR, kBB & E N E AR 123 T BP M I 25 , il ad SUGRIGIS B 25 R an k4. MEREZNECNS, tHl
iR 2% 90.196 9, YNIZkgh il

R4 FRAREENRAHIMBIIGKIRE

Tab 4 Network training error of node numbers in different implicit layer
RENEE 4 5 6 7 8 9 10 11 12
JIZkiR2Z 02723 02946 02346 02046 01969 02210 03640 04374  0.626 3
BP €5 24 FEl 8 1L S5 L FRAN
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Fig 4 Comparison of forecast and real value of different forecast models
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Tab 5 Comparison of forecast results evaluation

Ak HXHRIEFIIE HXHRIET % FIXHRZEPIIME/ %
PSO-BP 0.268 6 0.118 4 4.74
NCPSO-BP 0.196 9 0.052 6 3.59

F5EEARIT—Fk , NCPSO-BP A4 X 1522 1 F-H4{E80.196 9, FHXTIR2E I F-34(E3.59% L PSO-BPAUE
/N, RIS BE | P15 BE T . NCPSO-BPAEXT152% 77 22 L PSO-BP Tl AL A (1) /]y , REINCPSO-BP 4 1]
SEIERSE . ZEG R, NCPSO-BP FliM A B 1 AT 5 - Ao Y1 20k B R i s R
3 % it
AR SCHR S —Fh el R B L AL B 22 ) 265 i T AR IR 17 FH 21 7 T
(1) ALK RS, SIS Q@R B ACE IS R A ), 3 SISGHE R 5 [ FH B 1) ik i SR,
B R B A R R A ;
(2) Wit R RE L S BPTRIN M 245 A T45 &, #E57 NCPSO-BP ™ i Tl A7 ;
(3) 150 FR ] , NCPSO-BP AR B s 0 A 25 5 A AR DR 25 - Y9ME3.59% , 4% 1R 25 F-14{H0.196 95 PSO-
BPAH LA T T B, F2BANCPSO-BP Fl AR B e 5 =2t 1] 7 i H A o 4 ik FH 2 5
(4) B4R, R E AR K DL IE &L, SE = i3S K. 50%.
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