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Abstract: The radiation normalization operation of multi-temporal remote sensing images is an indispens-
able step before land cover change detection and image stitching. This study was based on the Landsat 8§ OLI data
covering Nanjing on July 10, 2013 and March 28, 2016, with 2016 images as reference images. The distribution-
based histogram matching method and sequential conversion method were used to perform relative radiation nor-
malization operation on images based on pixel-based multivariate change detection method and random forest
method. The performance of different relative radiation normalization methods was evaluated by using 5 object-
ive evaluation indexes: information entropy, edge intensity, spatial frequency, peak signal-to-noise ratio and inter-
active information. The results show that after 4 kinds of normalization methods, it can be seen through visual ob-
servation that the image spatial information remains intact and there is no spectral feature of the damaged features.
Combined with 5 evaluations and comparisons, it is concluded that the normalization effect of the sequential
transformation method is optimal. The research conclusions can provide reference for the collaborative use of
multi-temporal remote sensing images.
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Fig. 1 Landsat 8 OLI images of the study area
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Table 1 Description of remote sensing data used in this study
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Fig. 2 Illustration of the ordinal conversion method
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Table 2 Variables used in random forest model construction
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Table 3 The entropy estimates calculated from diverse normalization methods

Ik Band2 Band3 Band4 Band5 Band6 Band7 FHI2E
SEW SN S 7.4849 7.513 8 7.5343 7.6527 7.573 2 7.662 3 02515
It 4 1 7.570 6 7.602 5 7.6255 7.753 7 7.7113 7.7179 0.158 1
Emiie sallles 7.503 6 7.5532 7.5642 7.695 4 7.602 5 7.644 1 0.227 8
BERLARARIE — ik 7.5273 7.5743 7.5835 7.745 5 7.6753 7.6749 0.1916
SR 7.676 6 77237 7.795 3 7.9873 7.8535 7.8937 -

F4 BEWME-UFERDEEETNE

Table 4 The edge intensity estimates calculated from diverse normalization methods

Ik Band2 Band3 Band4 Band5 Band6 Band7
SEWiSlUINGYS 121.535 7 155.1257 175.123 5 170.123 4 171.365 3 168.135 2
M2 4 165.354 9 189.255 7 202.234 2 171.326 4 171.658 4 185.823 5
Eve e alllls 166.323 6 190.545 7 202.635 4 173.625 6 1723625 187.236 8
REBLARARIT —1hik 157.368 4 152.597 6 157.656 9 172.1579 170.486 2 188.369 7
SR 1143216 132.964 2 146.134 6 169.968 0 155.169 8 149.598 1

x5 BMA-—UFENTEMETNE

Table 5 The image space frequency estimates calculated from diverse normalization methods

Frik Band2 Band3 Band4 Band5 Band6 Band7
fEw GIUNIER 41.723 1 48.425 8 537127 41.126 1 47.323 1 47.673 7
MR-t 5 1 46.2357 56.565 8 55.263 7 41.5347 46.765 3 49.897 1

Z U ARSI 47.412 8 552347 55.058 4 40.637 5 47278 1 50.617 1
BEBLARARIA— 1k 39.5872 42.853 2 40.018 0 39.417 2 45.954 1 48.371 1
=3I 36.782 7 415245 44.677 1 40.200 7 41.0120 42.290 7

*6 BME—UFENEBESELTNE

Table 6 The peak signal to noise ratio estimates calculated from diverse normalization methods

Jrid Band2 Band3 Band4 Band5 Band6 Band7

B IR 12.633 1 11.369 8 10.334 7 10.868 7 13.456 8 11.063 5
VSR 1SS 12.9842 11.768 8 10.947 5 114126 13.656 6 11.6357
ZoUE AR 12.630 9 11.5215 10.5215 11.154 8 13.558 4 11.256 2
BERLARARIT — 11k 11.265 8 11.665 2 10.763 9 11.548 6 13.8335 11.712 6

*®7 EMA-—UFTENXEFERETNE

Table 7 The mutual information estimates calculated from diverse normalization methods

ik Band2 Band3 Band4 Band5 Band6 Band7
fEw GIUNIGER 0.380 6 0.295 4 0.280 7 03426 0.501 0 0.5112
MR-t 5 1 0.385 8 0.298 6 0.289 9 0.353 5 0.5156 0.5262
Z U ARSI 03782 0.297 3 0.280 4 0.351 1 0.510 5 0.5183

REALARARIH — ki 0.379 6 0.2930 0.2782 0.348 6 0.503 8 0.514 5
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