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Abstract

In this paper, a synthetic aperture radar (SAR) non-coherent change detection (NC-CD) method based on the universal quality index
(UQI) and gamma correction (GC) is proposed. The proposed method consists of two main steps: UQI-based coherence image
generation, which jointly considers the local mean, variance, and covariance information between two SAR intensity images; and
GC-based filtering after negative transformation to suppress residual speckle noise. On the Bern dataset, the proposed method achieved
FA=0.677 %, k=0.855, and PCD=99.32 %, reducing FA by 87.7 % and 82.1 % compared with DI and LRD, respectively. On the
Ottawa dataset, it achieved FA=4.134 %, DR=86.18 %, k=0.844, and PCD=95.87 %, reducing FA by 27.1 % and 15.5 % compared
with DI and LRD, respectively. An additional sensitivity analysis of the UQI window size and GC order p, together with an ablation
study, verified that the proposed framework effectively balanced changed-region preservation and speckle suppression.
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Fig. 5. CDMs using dataset 1 obtained by three CD algorithms.
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Fig. 6. CDMs using dataset 2 obtained by three CD algorithms.
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H 1. Dataset 12 o]&3 W3} &2 ZAze] vjw
Table 1. Comparison of change detection using dataset 1.

Method | FP | FN |FA (%)|DR (%)| # [PCD (%)
DI 748 | 12,939 | 5.486 | 81.10 | 0479 | 94.44
LRD | 610 | 8,845 | 3.790 | 7622 | 0.526| 95.26
Proposed | 321 | 1362 | 0.677 | 65.60 | 0.855| 99.32

H 2. Dataset 2 ©o]-&3t W3l ©x Aze] vjw
Table 2. Comparison of change detection using dataset 2.

H 4 vk B 2 poll e WstgA A vl
Table 4. Change detection performance according to the
GC order p.

Dataset | p/p* | FA (%) | DR (%) k | PCD (%)

0.50 1.324 68.42 0.742 | 98.68
0.75 0.884 66.91 0.812 | 99.12
Dataset 1| 1.00 0.677 65.60 0.855 | 99.32
1.25 0.763 61.92 0.819 | 9924
1.50 0.941 57.80 0.771 | 99.06

Method | FP | FN |FA (%)|DR (%)| & |PCD (%)

DI 2,566 | 3,192 | 5.673 | 80.11 | 0.784 | 9433

LRD | 2212|2753 | 4891 | 8234 | 0.805 | 94.76

Proposed | 1,966 | 2,204 | 4.134 | 86.18 | 0.844 | 95.87
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32
i

3. UQ 9= Z7]9 wE MsteA s v

0.50 5.326 89.41 0.790 | 94.67
0.75 4.562 87.76 0.824 | 9544
Dataset 2| 1.00 4.134 86.18 0.844 | 9587
1.25 4318 83.54 0.829 | 95.68

1.50 4.741 79.62 0.799 | 9526

oF Ao m7y %A o] _L}g].u]gi qu/] oL}zM _g_ A
Z317] ek Aoy, E doAE At 719
© UQIL GC, median filtering®] 7§ 7oA=& $
o] $J8l 7]& CC 7]k NC-CD, UQI-only N
UQIHGC, 183 HF At 719 Aes Hlﬂ?‘s}i’it}.
% ST A 71 e 7 A 847 WstgA] Aol b
AE 43S glslr] 913 ablation study 232 VERA
t}. CCE= 7] cross-correlation 7]1¥F NC-CDE ] 7|3},
UQlE= vk A& &8k % UQl-only NC-CDE
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H 5. At 719 9] ablation study 2}
Table 5. Ablation study of the proposed method.

Table 3. Change detection performance according to UQI Dataset Method | FA (%) | DR (%)| & |PCD (%)
window size. cc 7932 | 4328 | 0312 | 9207
Dataset |UQI window size| FA (%) [DR (%)| x |PCD (%) bt 1109 1486 | 69.74 | 0.718 | 9851
2x2 0.677 | 65.60 |0.855| 99.32 UQIHGC 0.821 66.92 | 0.824 99.18
Dataset 1 3x3 0.721 | 64.18 |0.842| 99.27 Proposed 0.677 65.60 | 0.855 99.32
4x4 0.846 | 61.72 |0.811| 99.15 CC 7.648 73.85 | 0.672 9235
2x2 4134 | 86.18 |0.844| 9587 Dataset 2 [8[0)1 5.487 88.61 | 0.793 94.51
Dataset 2 3x3 4256 | 8497 |0.831| 95.74 UQI+GC 4392 86.94 | 0.831 95.61
4x4 4582 | 82.68 |0.807| 9542 Proposed 4134 86.18 | 0.844 95.87
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