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Effect of geometric conditions on soil hyperspectral
data scatter characteristic in laboratory test
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(1 Institute of Agrcultural Remote Sensing and Information Technology Application Zhejiang University, Hangzhou 310029, China;

2 College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China)

Abstract; The scatter characteristic of soil hyperspectrals is studied by variance analysis of geometric
conditions, i.e., the angle of the beam, the distance between sensor and soil surface, and the distance
between lamp and soil surface in laboratory test. The results show that the effect of the distance be-
tween sensor and soil surface on soil hyperspectral scatter characteristic is not significant, while the an-
gle of the beam and the distance between lamp and soil surface have most significant effect on soil hy-
perspectral scatter characteristics except B1 (400—900 nm) of the selected bands. And 157, 15 cm,

and 30 cm are recommended as the optimal values of beam angle, sensor distance, and lamp distance.
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Tab. 1 Variance analysis between geometric factors and hyperspectral variance logarithm values
selected average variance SS s? Fv
sourse Vv
bands logarithm values
A B1 —3.974=+0.05 0. 308 5 2 . 154 2 1.636 7
B2 —3.530+0.01 1. 000 3 2 0. 500 2 140.226 3
B3 —3.083+0.01 0.8793 2 . 439 7 229.659 1"
H Bl —3.974=+0.05 0. 1527 2 . 076 4 0.810 3
B2 —3.530£0.01 0. 0034 2 0.0017 0.483 3
B3 —3.083+0.01 0. 008 6 0. 004 3 2.251 3
L B1 —3.974+0.05 3.2650 2 . 6325 17.323 8"
B2 —3.5300.01 3.5124 2 L7562 492.384 2
B3 —3.083+0.01 3.526 4 2 . 7632 921.012 4"
AX H B1 —3.974=+0.05 0. 108 2 4 0.027 1 0.287 1
B2 — 3. 530£0.01 0.0100 4 0. 002 5 0.702 4
B3 — 3. 083 £0.01 0.0053 0.0013 0.691 3
AX L B1 —3.974=+0.05 0.4119 4 . 1030 1.092 9
B2 — 3. 530£0.01 0.207 1 4 . 051 8 14.514 2"
B3 —3,0830.01 0.1516 4 . 0379 19.791 277
HX L Bl —3.97440.05 0.1549 4 . 038 7 0.410 8
B2 —3.530=0.01 0. 008 9 0. 0022 0.626 6
B3 —3.083+0.01 0. 007 3 0.001 8 0.950 3
AX HX L B1 —3.974=+0.05 0. 401 2 8 . 050 1 0.532 1
B2 —3.530+0.01 0.0197 8 0. 0025 0.689 8
B3 —3.083£0.01 0. 0204 8 . 002 5 1.330 6
error B1 —3.97440.05 10. 177 4 108 . 094 2
B2 —3.530+0.01 0.3852 108 0. 003 6
B3 —3.083£0.01 0.206 8 108 0.0019
total B1 —3.97440.05 2 146.5190 135
B2 —3.530+0.01 1 687.1670 135
B3 —3.083£0.01 1 287.6613 135
D Fo.050 109=3.09 Fo.012 109)=4 82, Fo.05 108)= 2. 465 Fo.01¢4 109=3.51
A B2.B3 3 ’ L
2 . 1.2
B2 .

2.3
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Tab. 2 Multi comparision between levels
2)
( ; D ( )
) ) average variance logarithm values of every level
source selected bands  average variance logarithm values ) 5 3
B1 —3.97340.05 —4.00220.09A —4.01210.09aA —3.90610.09aA
A B2 —3.53010.01 —3.609+£0.02bB  —3.570£0.02bB  —3.41010.02aA
B3 —3.08340.01 —3.161+0.01bB  —3.115£0.01bB  —2.972+0.01aA
B1 —3.97440.05 —3.98940.09aA —3.92740.09aA —4.0052=0.09aA
H B2 —3.53010.01 —3.537+0.02aA —3.52510.02aA —3.52710.02aA
B3 —3.08340.01 —3.09420.01aA —3.07510.01aA —3.07910.01aA
B1 —3.97440.05 —4.17940. 09bB  —3.8030.09A —3.9394-0.09aA
L B2 —3.530+0.01 —3.7371£0. 02cC —3.50810.02bB  —3.344+£0.02aA
B3 —3.083%0.01 —3.290 0. 01cC —3.0621+0.01bB  —2.896+0.01aA

D K B3 AKRFFHEF £H£0=0 01 fra=0 05 H AARF#HRFK, B Tamhane 7 ik 5,
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0= (R, + R, +Rw/(R, TRy TR (DD , s
b p 7RS H
b Rn . b
9Rp ( ) ’
b Rl'ﬂ b
Rm Rsan\ Rp . N
0, (D .
6= (R;+R.,/(R,©T R . ) ,
Rn . . 2 2
R« R, R. ( ) R, ,
, » R , A L2 , ( )
1 ( 15°, 30 em)
A H , ( )
Fi=Fop°cos A, 3 ,
s Fa Fo A , 15 em
( 8", 5cm)
A 7FA s Rn
s s R 50 W
, , 15°. 30 c¢m. 15
’ s cm ’
. L . , 30°C 2 IR

s R, 15 em( 2 ) , 60.80.100 cm. 3



1 35
. 30C 2 )
40 em( 2 ) , 5.25 em 2 ( )s ,
2 ) , 0.0001 0 0072, 2.
s 1
0.0007  C 0.0002~0.0009),
0.008F 0.001 0p
0.007} —o— 351 0.0009
o006k e 0.0008 A/A"-_'A’—’—ﬁrsﬂA
; , 0.0007 —e—31
é 0.005}¢ —— B3 § 0.0006}' o
S 0.004} § 0.0005 —0—B3
= 0003 ¥ 0.0004
0.002 0.0003 gz/j:i\'ﬂ—ﬂ
0.000 2f \’/
0.001 0.0001
%0 30 40 50 60 70 80 o0 100 o 0TS TTIo 15 30 35 30
JETHFEES lamp distance/cm R LBER sensor distance/cm
2
Fig. 2 The relations between lamp distances sensor distances and hyperspectral variance values
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