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Determination of rice leaf area based on support vector machine

SUN Yu-ting', YANG Hong-yun™’, WANG Ying-long'®, ZHOU Qiong', SUN Ai-zhen’, YANG Wen-ji*”
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Abstract: This study explored the relationship among rice leaf length, leaf width and leaf area. The support vector
machine(SVM) based on improved grid search algorithm was used to train the sample data obtained by the computer image
processing technique. Rice leaf area was predicted by using the leaf length (L), leaf maximum width ( W) and leaf area re-
gression fitting value (S) as input variables. The results showed that the root mean square error and average relative error of
SVMII model prediction results proposed in this study were the lowest compared with other models. The root mean square
error were 1.882 1 (LYP9), 1.387 3 (JY458) and 1.348 2 (ZZ35), respectively. The average relative errors were
2.901 4% (LYP9), 5.273 5% (JY458) and 4.929 3% (ZZ35) , respectively. The model can reflect the actual size of rice
leaf area more faithfully and meet the needs of agricultural science research, which provides a new method for plant leaf are-
a prediction.
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Table 1 The error analysis of rice leaf length and leaf width
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2 52.9 52.4 0.95 2.0 2.0 0
3 60.2 60.5 0.50 1.8 1.8 0
4 54.0 54.2 0.37 2.0 1.9 5.00
5 56.2 56.2 0 1.9 1.8 5.26
6 42.2 42.0 0.47 1.7 1.8 5.88
7 45.1 45.1 0 1.7 1.8 5.88
8 47.6 47.7 0.21 1.8 1.9 5.56
9 50.2 50.4 0.40 1.8 1.9 5.56
10 48.3 48.4 0.21 1.9 1.9 0
11 43.2 43.3 0.23 1.7 1.7 0
12 62.1 61.5 0.97 2.0 2.0 0
13 43.2 43.0 0.46 1.8 1.8 0
14 54.8 54.8 0 1.7 1.7 0
15 51.8 52.1 0.58 1.7 1.8 5.88
16 47.2 47.4 0.42 1.8 1.7 5.56
17 51.7 51.6 0.19 1.7 1.7 0
18 44.8 44.5 0.67 1.7 1.8 5.88
19 48.1 47.9 0.42 1.7 1.8 5.88
20 55.4 55.0 0.72 1.8 1.9 5.56
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Table 2 Comparison of optimization results of different grid search
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MR R 03299 128 1.789 8 1411.0519
B MREAE R B 0.406 1 32 1.887 9 26.684 8

2.3 AEKESMHERRH

AHIFFE LA I 2 g 3 FloAS [W] K R i B s
T AE | R S EUR AL 5 5 32 35 1) B MUSE 2 5 K R
TR A T UNZR AT >R FH VA — A2 L A5 i
ARFRF (0, 1) DX [A], PO OLRE JLK R S AP L ER L 02041
B AR 340 AR D TONAEA . 4218 458
FRAF SRR B 540 2H B8 A I 2R A 180 4 %k s
RTMAEA , op L35 KA SRR 510 418dE
GRFEA 170 dUEE N REAS
2.3.1 WK R @mRGTRN LI
LI A AR 1 LK R AY1 0204 5503 M 3 BT kEAR |
DA 58 R AR i, DA PR AL BT A5 30 A - 1 AR
PSR HEAT RLE A3 H (B 3) |, A 5 B s 3 2%
IR (P<0.05) , AKAF I i 5 55 i T AR 2 2k
KF HIH R

S,ypo=—45.370 1+1.336 6L+26.664 TW  (7)

AR L M, W oM SE S Ry AR
1= 75 R A TR e R 20°H0.960 5,

FERRE I i TERIIIE AR A A (7) Hr, 3R
HEOR R ) e TE AR T LB (S) B R R (L) |
mgE (W) TR BHE LA A (S) RN BOAL Y = 4k
g AR KRR I T AR AR 0 i 1D A A A
YLK 4 Fis



PN I - T SCA  H LAY R R e TR 1031

1201
1001 <

o B

& 80 y

B 60F

o

= 40f A

sl

4 20 e
0 Il Il Il Il

| J
20 40 60 80 100 120

SEHE
E3 MWREAKBHEREEDME

Fig.3 The linear regression fitting of rice leaf area
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Fig.4 The training results based on SVM of rice leaf area
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Fig.5 The prediction results based on SVM of rice area
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Table 3 The result of rice leaf area predicted by different models

LAY WormiRs  PIIAHRR2E (%)
EequlE| 3.207 2 4.808 3
ERFEREHLT (L W) 1.887 9 2.906 0
SERFREALI (LW LXW) 1.893 7 29136
SZRFEALIT (L W.S) 1.882 1 2.901 4
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Bk F AR, DL AL BT A5 2] 4 - i AR PR AR
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HIEEH TR
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Table 4 Significant test results of rice (LYP9) rice leaf area
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ZePERNH - SR mEALI (L W LXW) -2.527 0.012
et mIA- SR EALIT (L W .S) -2.505 0.012
TR ENL T (L W) -SZHER LT (LW LXW) -1.750 0.080
LB T (LW)-HRFREYLI(L.W.S) -0.600 0.548
SRR (LW LXW) -SZREm AL (L W.S) -3.493 0
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Fig.6 The linear regression fitting of rice(JY458) leaf area
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Fig.7 The linear regression fitting of rice (ZZ35) leaf area
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Fig.8 The training results based on SVM of rice (JY458) leaf
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Table 5 The result of rice leaf area predicted by different models

- 4t 458 TR 35

- ¥R AR (%) B AR AR ZE (% )
pEmlA 1.927 1 9.073 0 1.978 2 8.994 5
YRR (LW) 1.548 4 5.865 2 1.353 6 4,969 5
AL (L W LxW) 1.425 3 5.389 1 1.365 8 4,992 1
YR EHLIN(L W.S) 1.387 3 5.273 5 1.348 2 4.929 3

WAL R T, 2 A KRR AR EABE AR R RS, ISt O B R AS O 2 M 25 5, R SPSS
SCRpa) AL MRS 00 R S5 R A O ARR 22 A0 PR Lok 4 Ry i J 45 SR AR AT 4G 30, 2 Fhok
SFRARXTRZES N T A 3 MY B IEFIAGE R R ETERIAT R 6 £ T R,

TR B PE IR ASBIF TS 5 Bt — A0 X 22 S AT W 5 1
£6 Lt 458 KEBHERNBEHBRER

Table 6 Significant test results of rice ( JY458) rice leaf area

ik 20 51 ZE P1E
Wilcoxon K56 M EH SR AL T (LW) -3.456 0.001
Mtk mH SR AL T (LW LXW) -3.951 0
Lotk Wl H S H AL (L W.S) -3.863 0
SCHFREHL T (L W) -ZHFA LI (L W LXW) -0.311 0.755
YHRFAENL T (L W) -SRI (L W.S) -0.016 0.987
TR (L W LxW) -5 gL (L. W.S) -2.143 0.032

®7 PEIB[ABHARHEZELEER

Table 7 Significant test results of rice ( ZZ35) rice leaf area

ik 2 Z1H P1{H
Wilcoxon 1 56 LAERT SRR T (LW) -1.521 0.128
Lotk S Fm LT (LW LXW) -1.971 0.049

AL FEm AL (L W .S) -1.596 0.110

TR T (L W) - AL (LW LXW) -0.801 0.423

KRFEEAL D (L W) -SRI AL (L W .S) -0.934 0.350

TR BN (LW LxW) S5 EHLI (L. W.S) -5.413 0
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