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Per-square-meter Yield Estimation of Paddy Based on Fractal Analysis
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Abstract

A method for estimating paddy yield on the basis of the fractal theory was proposed. The paddy

variety was Wuyujing No 3. The image samples of mature paddy were obtained by the self-developed

computer vision system. The fractal feature parameters of the images were analyzed. The linear

correlation between the fractal dimension and per-square-meter yield of paddy was studied. The

mathematical model was established and accuracy reached to 92. 57% .
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Tab.1 Square meter yield of paddy samples

KPS i /kgem 72 i F = P /kgem 2
sl 0.4835 sl4 1.030 6
s2 0.7855 s15 0.6506
s3 0.9306 sl6 0.664 8
s4 0.7292 s17 0.8170
s5 0.8752 s18 0.6475
s6 0.7616 s19 0.848 0
s7 0.693 1 s20 0.7920
s8 1.0312 s21 0.866 8
s9 0.5615 s22 0.8112
s10 0.6193 s23 0.9617
sl 0.746 8 s24 0.8137
s12 0.5295 s25 0.7307
s13 0.6879

K1 HLasilas &5
Fig. 1 Machine vision system
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Fig.2 Image of paddy plants
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Fig.3 Relationship between the lg(1/r) and lg(N,)
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Tab.2 D, of different paddy sample

REEF S AT ERE Dy | REEF S ZEAITE4EE Dy
1 2.6726 14 2.6268
2 2.639 8 15 2.697 6
3 2.6214 16 2.778 2
4 2.6372 17 2.6296
5 2.650 3 18 2.6796
6 2.667 8 19 2.669 3
7 2.6792 20 2.6364
8 2.626 8 21 2.6514
9 2.708 0 22 2.6499
10 2.773 8 23 2.6636
11 2.640 8 24 2.6835
12 2.7749 25 2.736 9
13 2.7870
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Fig.4 Relationship between ¢ and D,
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% 03 : % . Tab.3 Precision check of the model
206 R
Sihd .
0.4 Y, Y, k2%
Eﬁ‘ 0a Y=o 747435 4447 FE D, a k %
0 R°=0.4018 /kgem ™" /kg-m_2 /kg
260 265 270 275 280
ZES G HER D e 1 1.2680  0.7255 0.7866  -0.0611 7.77
S ORAS R 0T S R 7 B AR DR A 2 1.2670  0.8905 0.808 5 0.0820 10.14
Fig.5 Correlativity between the different box-counting
3 1.2670  0.8879 0.868 5 0.0194 2.23
dimension and the yield of paddy sample
4 1.2677  0.7780 0.7026 0.0754 10.73
2
R*=0.5153,F =24.45,F > F,, (1,24) . 6 1.2686  0.6213 0.7026  -0.0813 11.57
D :(2) ., 7 1.2671  0.8768 0.9446  -0.0678 7.18
208 RS . 8  1.2691 0.5317 0. 4457 0.0860 19.30
= 06 e
ﬂmf 0.4 . 9  1.2670  0.8988 0.9612  -0.0624 6.49
| Y=170472421688
2 ol R=05153 10 1.2671  0.8798 0.9044  -0.0246 2.72
1:2665 15'?6}};’72&;31[)51'2685 11 1.2679  0.7412 0.7581  -0.0169 2.23
I L LAV P 12 1.2673  0.8412 0.766 1 0.0751 9.80
Fig. 6 Correlativity between Dy and the 13 12677 0.772 0 0.745 3 0.0267 3.58
per-square-meter yield of paddy 14 1.2671 0.8726 0.809 3 0.0633 7.82
2.3.3 BN SRR 15 1.2671  0.8757 0.9563 -0.0806 8.43
MR T A5 B 25 ST LAE 2 8 8 4k b 4 16 1.2673  0.8437 0.9399  -0.0962 10.24
B D, 5 A TE B B A e b 22 00 1T A A 17 1.2669  0.9032 0.8429 0.0603 7.15
D, 5B FEE AR MR A A, R & ST 18 1.2677  0.768 1 0.8495 -0.0814 9.58
BT A KR G R OB B4 S 19 12679 0796 07339 0.005T 0.8
HFRHZE 4P RI4E% D, 20 1.2678  0.7568 0.691 1 0.0657 9.51
2.4 HERIGIF 21 1.2676  0.7989 0.9237  -0.1248 13.51
BSIFREAy R 3 L, 58 1 L8 2007 4R 5 @A [ 22 1.2677  0.7783 0.7655 0.0128 1.67
Z ] SR R O 3 B 2 19 NREA S 2 i 23 1.2683  0.6785 0.7354  -0.0569 7.74
2008 AEFE (G B ORE 3 5, 3L 10 AN REA 3 it 24 1.2691  0.5321 0.6028 -0.0707 11.73
2008 4EFE UG 8 B, 2L 10 ANFEAR . TERE I TG & 25 1.2680  0.7213 0.7794  -0.0581 7.45
KA IR R REAS |, JEAT A2 T Ab B S | $2 B R 26 1.2673  0.8451 0.826 0 0.0191 2.3l
@ LT MR Dy B B B BB 27 12683 06752 0.4l 0021 323
Yy _Y 28 1.2674  0.8241 0.776 7 0.0474  6.10
‘T“‘EY AN =R “D E:p ax
PP Y, o TR AR T 2 Y, 29 12679  0.749 1 0.8238  -0.0747 9.07
100% (Y, JysEmiry=w E) , 5 FT#£ 3 f, IFERTLL 30 1.2673  0.8514 0.8190 0.0324  3.96
FH,2007 IS EREAS ([R) 4R B LR R ) By AR 2230 31 1.2685  0.6468 0.7119  -0.0651 9.14
Fil g 0. 005 7 ~0. 096 0 kg, *F-AHXf iR 24 7. 49% ; 32 12678  0.7542 0.6932  0.0610 8.80
2008 FEAEAR (ANFAERE | P ) 7k 224 0.012 8 ~ 33 1.2682  0.6921 0.7456  -0.0535 7.18
0.074 7 kg, - 40 %F 52 22 4 7. 23% ;2008 4FFE A< 34 1.2680  0.7245 0.6875 0.0370 5.38
(REFEAR ASFE ) 58225 0.032 4 ~0. 089 1 ke, 35 1.2677  0.7756 0.8245  -0.0489 5.93
SE RIS IR 22N 7.52% o FEA S5 0B B IF () RE 36 1.2678  0.7515 0.7018 0.0497 7.08
A IRFE N T.43% , 45 R F B, LRI 3 4L 56 IF 37 1.2674  0.8213 0.7322 0.0891 12.17

BEAR (R[] Bl 7 4 03 ) 10647 7 4 B0 , B 7 ] 312670 08045 08398 0.047 651
S-S AR R 25 2 RN R, 39 1.2683  0.6789 0.7462  -0.0673 9.02

SRy Y ) AT B, S 5 25 RS B T T RE 1~ 19 EE Y 2007 4R YL E BT 3 2,20 ~ 29 Jy 2008 4F
R A TRORE T Ay 58 R AR 3 5,30 ~ 39 4 2008 B 8 5
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