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Change Detection for Buildings in Multitemporal BIT Remote Sensing Images

MU Yan-Lin, LIU Xiang-Yang
(College of Science, Hohai University, Nanjing 210098, China)

Abstract: A remote sensing image change detection method of multi-temporal binary change detection based on image
transformation (BIT) is proposed to address issues related to seasonal and radiometric variations Ecoior discrepancies)
between remotely sensed images acquired at different times but from the same geographic area. This method incorporates
remote sensing images from multiple past time points and combines the results ofpairwise change detection between the
current image and the past temporal images to obtain a stable changé detection outcome. This method helps mitigate false
alarms caused by seasonal and radiometric variations, thereby enhancing the accuracy of change detection. Multiple
remote sensing images from different time points in the past are utilized to eliminate the influence of non-target building
changes. The pixel difference \(alue of éhange points is introduced as a regularization term in the loss function, further
improving the robustness and reliability of change detection. In this study, a three-temporal (three images from different
time points) example is provided, and experiments are conducted with a remote sensing image dataset of building
changes. The experimental results demonstrate that the multi-temporal BIT method outperforms change detection methods
that only consider two temporal images in the task of remote sensing image change detection.

Key words: deep learning; change detection; attention mechanism; Siamese network; parallel structure; Transformer;

convolutional neural network (CNN); regularization
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f# 1) PyTorch 1.10.0. AR H 7 5 4 Python 3.7 ik
A SERSE RE AR GPU Ik, BRI ZRid R v, AR
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Y% T-BIT 775 5 BUAA 10 BIT 771k Hobe 906, SeaoBfay
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Recall=TP/(TP+FN) (6)
IoU=TP/(TP+FN+FP) @)

OA=(TP+TN)/(TP+TN+FN+FP) (8)

TP IE TN IE 2K, FPE &K 55T
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N TR R, ;Eﬁ%ﬂﬁ?iﬁ:*ﬁ?éa@ﬁgﬁ, R4
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2.4 ¥TEEILE
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& BIT FIREIN 45 3, (f) /& T-BIT R IN4E 5. I 7 A
F 1 KB T-BIT JiEAHX T 45 BIT J5 3% 1E & PEFI
5T 57 T A FE I R AT Ak B 7R L BESE R, T-BIT
JiRAE & TR bR B TR 48 BIT J7i%. T-BIT Jrik
7E G AR A AT 25 B DU AR 35 T-BIT 7k RE

fig 5 HE B IR S B AR AR AE . X R E AR A
P S AL A T T B AT B v KRG A S A R ] AR X
T 546 BIT J5ik, T-BIT J5ikigi/b 1 IR IL R, RV E
ST ARSI F T AR AL

E1 P —Recall
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Sof
3
5 90 —
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(31
5 88}
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86 | — -
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4 0 0.2 0.4 0.6 0.8 1.0

L7 T-BIT ARG BIT J7iEAt H

_— # 1 T-BIT 5 BIT KT EE (%)

T F1 Precision Recall OA loU
BIT 78.86 80.54 86.39 90.24 76.85
T-BIT 86.86 85.86 89.46 93.54 82.64

2.5 ZEASEAMRBUEFRTEL
BT AH R BE L, PLSCR B 7 B8R 1 R E
AR, A RBOP YA, PPl S A SR R 4
R 2.
2 2RISR TN (%)

R 04 F1 IoU Precision

T-BIT 95.46 91.38 87.25 92.14
D-ABNet 91.12 88.36 84.25 88.47
D-UNet 93.28 90.25 86.36 90.36

MFetr kA&, T-BIT £ OA. F1. IoU. Precision
R, B BRI S R 28 A 5 A R IR A 43 A D-
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T XS 20 5 {5 B R EBUR, FEURM IR A%, T D-
UNet X T @ S04 BUA 2~V 1 R, T 3 AR A
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(I, 7 HH A B IR R It V2 AL RE 0, T )
AR S IX 73 ROR BT, 72 PR O M) FH 0 80s 18] k5 o
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4
#3 AR GYNGRY G MRS (%)
M F1 Brecision Recall IoU OA
0.3 87.62 87.23 89.68 82.64 95.32
0.5 85.98 86.21 87.35 80.36 93.54
0.7 85.62 85.68 86.78 78.69 90.25

# 4 token_length K/ N HRITZEGEE A (%)

N F1 Precision Recall IoU OA

2 88.47 86.78 90.34 80.67 95.68
4 88.96 87.82 92.75 82.63 93.54
8 88.26 87.53 88.36 76.67 94.36
16 87.89 86.89 84.32 74.25 90.25
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Wik 5 Frow, Z g5 /] DUIE I 2 ga D 25 1R 47 3
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G ER R L FRR AR F1 IoU
1 1 87.63 81.05
2 1 88.13 81.39
4 1 87.87 81.13
8 1 87.93 81.12
1 2 87.96 81.01
1 4 88.16 81.69
1 8 88.34 81.78
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