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Tab.1 Spectral indices for plant nitrogen content
G 4R H 7 X 2:7% Ok TG 4R L FE X EE BN
SRPI R430/R680 [16] PSSRa R800/R680 [17]
PSSRb R800/R635 [17] PSSRe R800/R470 [17]
GMI-1 R750/R550 [18] GMI-2 R750/R700 [18]
SR705 R750/R705 [19] VOGa R740/R720 [20]
M R750/R710 [21] RI - half R747/R708 [22]
RI-1dB R735/R720 [22] RI-2dB R738/R720 [22]
RI-3dB R741/R717 [22] NPCI (R680 — R430)/( R680 + R430) [16]
NPQI (R415 - R435) /(R415 + R435) [23] PSNDa (R800 - R680) /( R800 + R680) [17]
PSNDb (R800 - R635)/( R800 + R635) [17] PSNDc (R800 — R470) /( R800 + R470) [17]
NDCI (R762 — R527)/(R762 + R527) [24] GNDVI (R750 - R550)/(R750 + R550) [25]
VOGb (R734 - R747)/( R715 + R726) [21] VOGe (R734 - R747)/(R715 + R720) [21]
ND705 (R750 - R705)/( R750 + R705) [19] NDRE (R790 - R720)/( R790 + R720) [26]
PRI (R570 - R531)/(R570 + R531) [27] SIPI (R800 - R445) /( R800 — R680) [16]
mSR705 (R750 — R445) /( R705 — R445) [28] mND705 (R750 — R705)/( R750 +2R445) [29]
MTCI (R750 - R710)/(R710 - R680) [30] R633 633 nm [5G 7 5 =% e
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Fig.1 Spectral reflectance of processing tomato early blight

leaves of difference disease level
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Fig.2 Correlation analysis between nitrogen content

of processing tomato and spectral reflectance
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Tab.2 Correlation analysis between spectral index and

nitrogen content of processing tomato

ik R i 2 R i 2 R
SRPI 0.890 ** || PSSRa 0.870 ** || NDRE 0.862 "
PSSRb 0.890 " || PSSRe 0.817** || PRI -0.884 "
GMI-1 0.874" || GMI-2  0.898" || SIPI -0.693*
SR705  0.898 " || VOGa 0.892** || mSR705  0.877 "
ZM 0.896 " || RI—half ~ 0.898** || mND705  0.895*
RI-1dB  0.892* || RI-2dB  0.892* || MTCI 0.877*
RI-3dB  0.893* || NPCI -0.872" || R633 -0.872*
NPQI 0.051 || PSNDa 0. 847 ** || R770 0.765*
PSNDb  0.881 " | PSNDc 0.820* || PTEBa  —0.857 **
NDCI 0.881 " || GNDVL  0.878 " || PTEBb 0.849 *
VOGh  -0.874* || VOGe ~ -0.874"* || PTEBc  -0.898*
ND705  0.900 "
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Tab.3 Spectral index of nitrogen content of

processing tomato early blight

il 5 4 R? F IR R F
SRPI 0.792 " 354.924| GMI -2 0.807 ** 388.049
PSSRb 0.793 ™ 355.860( VOGa 0.795" 360.933
SR705 0.807 " 388.778|| RI— half 0.806 " 385.936
Al 0.804 ™ 380.633|| RI—2dB 0.795™ 361.184
RI-1dB 0.796 ™ 362.450{| mND705 0.800 " 372.891
RI-3dB 0.798 ™ 367.388|| PTEBc 0.806 ™ 376.140
ND705 0.810™ 395.379

o o« RKIR 0,01 B FH KT,
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Tab.4 Compare analysis of core kernel of SVM

1% v K MSE R/% c g
E4EXiA 0.009 7 89. 146 0. 500 16. 000
Z T X 0.0123 84.278 2.174 0. 807
(B HE-%3 0.012 4 85.916 1.414 0.707
Sigmoid % 0.0155 82.241 2.828 0. 062

XF A [ 9o 3 7 R Y T3 R e e i
95 MHEEALFIH K- CV ik s fE S 4 ¢ Ml
g, AR W AL ) SVM LRI A7 Il 2R A fiil . oG
B 72 2 B AR JBCME Y0 FL, R 0 A 4 R gk — 2P
T A A 00 (A Y B, B 0 4R B A 1Y 2 B
CHIBMIEE M 2 x 107" ~2 x 10" 45 /N 5
2x107° ~2x10", g W HUETE Bl 2 x 107" ~2 x
10°45 /N3 2 x10 7" ~2 x 10*, 13 ES 5 C K
1.414,g 2} 0.707 ,2¢ X B 9E % MSE 4 0. 013, H.5C
5 W0 AE X b, 5t LSS 5 0 R ) MSE Sy
0.0124 ,fH: 2% R Hy 85.916% , SVM # %I B 52
{E5 SRR 77 B AR X% 255 0. 175,

2.3.3  SVM 5638 5 40U AR Y 19 Ho A o0 A

LAAN [7) sf 393 149 o0 T 7 Tt B9 560K & i, 0 )
5 SR705 .ND705 ,GMI — 2  RI — half , PTEBc %1% 45
BORATERAE X BCRIE BRI . gk S BiR,
TEA AL 4 Bt i i B2 PTEBe 149 9 £k
i ) MSE & & ( MSE 3 0.0200), SR705 #l
ND705 #4 g ) £& AR LA RT — half 44 @ i) % O 5
i) MSE /N (MSE & 0.0125) . 7£ GMI —2  SR705
1 RI — half ¥ 5 f 880 X OBE R B ROR T 2k
FIHE RO o GMI — 2 4 1 35 JUOBE T R de K
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Tab.5 Single spectral index model and its

evaluation indicators

8% LT R MSE
y =0.021x +0. 006 0.803  0.0127
GMI -2 y =0.053Inx +0. 012 0.811 0.0126
y =0. 023" 71 0.799  0.0130
y =0.035x - 0. 001 0.804 0.0125
SR705 y =0.07Inx +0. 013 0.809 0.0128
y =0.017¢" 615 0.784  0.0133
y =0.048x - 0. 025 0.803  0.0128
RI-half  y=0.083Inx +0.014 0.806 0.0125
y =0.013e" 8 0.786  0.014 1
y=0.155x +0.01 0.807 0.0125
ND705 y=0.043 llnx +0. 111 0.757  0.0126
y =0. 024> 7% 0.801  0.0126
y= -1.26x-0.017 0.768  0.0200
PTEBc
y=0.015¢ 22>+ 0.771  0.0146
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R*ficie (R* =0.838) , W] SVM ¢ R ) 510 g ) o
54 o
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Control System of Permanent Magnet Generator for
Boom Potential Energy Recovery

Wang Tao' Wang Qingfeng’
(1. College of Mechanical and Vehicle Engineering, Hunan University, Changsha 410082, China
2. State Key Laboratory of Fluid Power Transmission and Conirol, Zhejiang University, Hangzhou 310027, China)

Abstract; Potential energy recovery can significantly reduce the boom energy consumption produced by
frequent rising and lowering operations. As a critical component, the performance of the permanent
magnet generator applied in energy recovery has a strong influence on energy conversion and motion
control. Therefore, it is necessary to research and design the control system of the generator. Since there
exist input and output parametric fluctuations, adaptive control and disturbance compensation were
proposed in the current loop and the speed loop, respectively. Experiments were implemented on a test
bench which is loaded with hydraulic approach. The results show that the good current and speed control
performances were realized, and anti-disturb capability was also improved.

Key words: Construction machinery Potential energy recovery Permanent magnet generator Control

system  Gain adaptive Disturbance compensation
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Remote Sensing Inversion of Nitrogen Content Based on
SVM in Processing Tomato Early Blight Leaves

Yin Xiaojun' Zhang Qing® Zhao Qingzhan' Wang Chuanjian' Ning Chuan'
(1. Institute of Information Science and Technology, Shihezi University, Shihezi 832000, China
2. Key Laboratory of Digital Globe, Institute of Remote Sensing and Digital Earth of CAS, Beijing 100094, China)

Abstract: Support vector machine was used to invert nitrogen content of processing tomato early blight
leaves in Xinjiang. The spectrum characteristic of processing tomato of difference disease level was
analyzed. Then nitrogen content was found to be strong correlation with the spectral reflectivity on 218 ~
357 nm, 384 ~587 nm, 1 033 ~1 141 nm,1 499 ~2 500 nm, because the correlation coefficients were
more than 0. 8. The vegetation index, SR705, ND705, GMI — 2, RI — half, and PTEBc were chosen
through K — CV cross-validation, and SVM model was used to invert the nitrogen content with the
vegetation index. The resulis show that the precision the SVM model of radial basis function kernel was
the highest in linear kernel, polynomial kernel, radial basis function kernel and Sigmoid kernel. The
value of MSE was 0.012 4. The value of R was 85.916% . The value of average relative error was
0.175. SVM model with multi-vegetation index improved the precision of inverting nitrogen content of
processing tomato early blight leaves.

Key words: Processing tomato  Early blight Nitrogen content Spectrum index Inversion  Support

vector machine



