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Comparative Study of SEM Model and Orthogonal Test in
Application of Multi–source Spectral Analysis

—A Case Study of Saline Alkali Soil in Western Jilin

CHEN Xing-ren, HAN Yang, XIAO Han, WANG Jia-qi

(College of Geography Science, Northeast Normal University,

Changchun 130024, China)

Abstract: In the observation of multi-angle polarized reflective spectra of objects, in addition to the

physical and chemical properties of soil self, the angle factors such as polarization angle, detection zenith

angle and so on will have significant impact on the spectra of objects too. Through the introduction of

structural equation model (SEM), the multi-source spectral analysis including polarization, multi-angle

and hyperspectral technologies is made for the saline alkali soil in western Jilin under the influence of

multiple factors. It is found that the impact strength of the geometry factor is greater than that of

the nature (salinity) of soil self. The orthogonal tests of three factors and two levels are designed and

analyzed. The results also show that the impact of the angle factor is more significant. That is, in the
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analysis of single factor, the impact of polarization angle and detection zenith angle on the measured

spectra is greater than that of the salinity of soil self. Furthermore, the interaction of different factors

will have a certain impact on the spectral characteristics too. The SEM is compared with the orthogonal

test. The difference and advantages of these two methods in spectral analysis are obtained.

Key words: SEM; orthogonal experiment; polarization; multi-angle; hyperspectrum
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O 3 Z[\]^�nopq^wrfCaFTUVWHxyz

`ZH A B A × B C A × C B × C bP

1 1 1 1 1 1 1 1

2 1 1 1 2 2 2 2

3 1 2 2 1 1 2 2

4 1 2 2 2 2 1 1

5 2 1 2 1 2 1 2

6 2 1 2 2 1 2 1

7 2 2 1 1 2 2 1

8 2 2 1 2 1 1 2

K1 75.6597 75.1600 76.3199 73.3971 76.0401 75.9652 76.1214

K2 76.6145 77.1142 75.9543 78.8771 76.2341 76.3090 76.1529

R 0.9548 1.9542 0.3656 5.4800 –0.1940 0.3438 0.0315

F 48.45 328.43 19.58 2354.70 0.1610 17.94
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