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Abstract

Hyperspectral remote sensing is widely used in rock minerals, soil, vegetation and other fields due
to its extremely high spectral resolution. Using the spectral reflectance data of 84 soil samples in a
certain place, by analyzing the relationship between reflectance spectrum and soil water content,
the BP (back propagation) neural network inversion model was established by mathematically
transforming the spectral data and using the inversion factors obtained by the correlation analysis
method. The results show that in the prediction of soil water content, the model established by BP
neural network is effective, and the first-order differential time model with spectral transforma-
tion to square root has higher precision.
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Figure 1. BP network structure diagram

& 1. BP Mg &5 &

y=12(0f (0'x+0")+7) @)

e, y AR, x ARINE, fONRZEEREL 2 ORI E SR, B AR R, b
AR, 0 ARINZERE, 07 AREEEBUE8].

3. Efl

PSR DA OB AR R, H R R gkt . ARt HOsish. RAIHBG . R
Hoy. EBHMAE, EFHECOTE . R XA, IR IS A A ORI S AN R R, A
FEX N IESE 4~5 D EARRMERN A, BRI ACRE —DRIZ 1(2 20 cm) HFE, R4 84 N EFE,

3.1. EEBIERERLIE

TG T2 )T AL R N T B EEE T AR RS, FRFRIDGERIE. R 9 SR
P RINERD GBI AT P AL . B TR o NS (R i =1,2,0,0) . WESIE
AL STHTE & 9 S s HmBCE 4191, BP

R =0.04R’ , +0.08R/, +0.12R! , +0.16R, +0.20R!+0.16R.,,
+0.12R!,, +0.08R,, +0.04R’,,

Xrf, RRR 9 PRSI . 2P A PS8 BT OGSt 2k i o AN R PP A
(Ri,i:1,2,---,n) o
3.2. RERIETIRSE

N T FHEANA K EBURFDGERR, FERMMASRI RN 1 Fir.

IR 07 5 a1 B #4728 e, IS SR E BT R, BB SO R L A MRS &
IKEA R BB AR L LR RIN S MBS E S E/KENMARRE. W 2 Fox. HETES, REER
B e B — s PR B o 5 S KBRS R R, Bl R AR T 0.6, &
BRI RO, & EAMERY ST, TR 0 B IO 8 R BUAE) 0.6 HIBBAZE, (HREIEHE
Bb, ANEEHIRENL.

G S R BUR 2GS th AR S A BUE B, B S AR T N L, AR E
B V17 &7 /NP 1 Rl V1 1 7 S S 4 ) Rl T 34 2B Vi O R | P R

K A I A 5 AR B s BB A1, AR I8 i B ) 0 0 1 50 AR DG MR A vy, ARG BRI R
R R B2 X E) — B e AR A AR — B i s A e B L T 5 M IRBEL
P AE o S A

“

DOI: 10.12677/gst.2018.64037 317 Wz kl2EH A


https://doi.org/10.12677/gst.2018.64037

EngE 2%

Table 1. Transformation method table
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Figure 2. Transformation comprehensive map
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Table 2. Accuracy comparison between first-order differential models of square roots
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Table 3. Accuracy comparison between first-order differential models
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Figure 3. BP neural network test sample accuracy analysis chart
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Figure 4. Multiple linear regression test samples accuracy analysis chart
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Table 5. BP neural network test sample accuracy analysis table

5. BP MG AR IR

FEA SEE TRME X IR 22
hs60 4.870 4.988 3.064
hs30 5.480 6.542 19.372
hs29 6.000 7.081 18.017
hs46 6.453 5.270 -18.338
hs56 7.810 6.991 ~10.490
hs37 8.367 7.477 -10.636
hs16 9.400 10.000 6.378
hs17 10.790 9.980 ~7.507
hs71 11.450 9.690 -15.373
hs21 13.580 13.943 2.674
hs73 16.690 15.161 -9.159
hs2 19.160 15.125 ~15.170
hs74 18.680 14.914 ~20.162
hs76 19.690 15.779 ~19.864
hs24 23.640 24.355 3.026
DOI: 10.12677/gst.2018.64037 320 Wz kl2EH A


https://doi.org/10.12677/gst.2018.64037

EngE 2%

Table 6. Linear regression test sample accuracy analysis table

6. LMEVIRIEHAEE SR

FEA JIME ToME AR 1R 22
hs60 4.870 1.772 —63.620
hs30 5.480 5.796 5.775
hs29 6.000 6.610 10.163
hs46 6.453 3.272 —49.303
hs56 7.810 5.103 —34.663
hs37 8.367 7.958 —4.889
hs16 9.400 12.102 28.742
hs17 10.790 8.845 —18.029
hs71 11.450 10.510 -8.213
hs21 13.580 12.197 —10.181
hs73 16.690 15.830 —5.154
hs74 19.160 14.116 —26.328
hs2 18.680 15.164 —18.821
hs76 19.690 14.097 —28.406
hs24 23.640 22.822 —3.461
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