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Abstract The Ebinur Lake Basin is selected as the studied area, and typical saline soil is chosen as the research
object. By introducing fractional differential algorithm, setting 0.2 as the order interval and dividing 0~2 into 11
orders, the differentials of the raw spectral reflectance and its four mathematical transformations are calculated.
Combining with the soil salt content measured in laboratory, the effect of fractional differential algorithm on soil
hyperspectral data is explored from the perspective of correlation coefficient, standard deviation and information
entropy, respectively. The results show that with the increase of the differential order, the number of bands whose

correlation coefficient passes the 0.01 level of the significance test follows a decreasing trend and the l/lgR

transformation has better capacity to enhance the correlation coefficient than the other three mathematical
transformations; the overall distribution of hyperspectral data becomes relatively concentrated and the difference
among soil samples is gradually reduced; the total information entropy decreases, the disorder degree of the
information becomes smaller and the amount of valid information increases. Fractional differential can detail the
varying trend of correlation coefficient, standard deviation and information entropy, enrich the methods of
hyperspectral data pre—processing, delve into spectral information based on the spectral dimension, provide a new

perspective on the deep exploitation of hyperspectral data, and offer a reference for various applications of
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hyperspectral data, such as characteristic band selection and quantitative inversion of land surface parameters.
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Table 1 Statistical characteristics of salt content and pH value

44°40'0'N

Ttem Minimum Maximum Mean Standard deviation Coefficient of variation /%
Salt content /(g-kg™") 0.0 348 40.016 59.234 148.029
pH value 7.394 9.597 8.347 0.380 4.547
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Fig.2 Spectral reflectance curves of soils with different degrees of salinization
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Table 2 Number of bands that pass the significance test

Order R JR 1/R IgR 1/1gR
0 1904 1897 1856 1889 1927
0.2 1781 1773 1754 1766 1923
0.4 1784 1733 1588 1685 1869
0.6 1494 1366 576 1214 1801
0.8 1072 807 420 523 1600
1 563 480 548 495 1285
1.2 563 553 526 532 1017
1.4 491 465 378 431 895
1.6 387 342 234 301 739
1.8 309 256 157 211 672
2 260 216 123 177 630
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Table 3 Statistical results of standard deviation

Order R IR 1/R IgR 1/1gR
0 161.7333 115.4691 739.8733 145.3423 1827.3938
0.2 39.9736 28.5579 183.8919 35.9856 452.6796
0.4 10.3226 7.4122 49.5710 9.4197 118.6038
0.6 3.0065 2.1937 16.1464 2.8554 35.3376
0.8 1.0793 0.8072 6.6851 1.0865 12.5562
1 0.5016 0.3859 3.5358 0.5373 5.58989
1.2 0.3710 0.2935 2.8307 0.4174 3.6730
1.4 0.3210 0.2569 2.5421 0.3687 2.9677
1.6 0.2989 0.2410 2.4323 0.34838 2.6489
1.8 0.2895 0.2348 2.4039 0.3411 2.4979
2 0.2879 0.2347 2.4332 0.3424 2.4398
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