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! Co-registered

2 Stereo

3 Digital surface model

4 Geometric-spectrum analysis
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4 Key points convolution
3 MultiTask bitemporal images transformer
6 Encoder-Decoder

v

e sl 45 955 00 00l (33901 55k (S
oud d s glalo g Wig b 10y Al 00l
Sl Gogy o=l DVFT s 590 S0, 1 laanls
e G, 3l SR pgal bz Sl b))
L olss e |y S bas [0l el guw 4l
s b 4l 9 Jols S by S8 (ool (sl oSy
9 STl el Jaies (59 b oo 4 90 b S i
b b S b Sl A 5l e ]
T (CNN) —iomsy sac a5 sla b, o' SSILN)
ool gibaiz polad odd (ais sln (oolw
A So (Yo V) o)l 5 05 BT Vo] wo s
slay as wo )5 slis | Glasle o8 asis
5 &3S o sbe als Dbl I ) (S vz e
S ;500 Guiizs jo V0] 05 e 2l peal il
Jeate ol a8 S 4 ouds 3,00 SNUNET
Y e 00,88 Sledl Uil gl a5 ol oST 0
slome Oledbl ols cws 3l jmals (gl aSls slo

DIV s 30 oo slo 0¥ o 55l
&3 b loasis Lol ol jo (IS 55k
9% 3 i pgbea | Sl olulid Cux
e sbaghs) g5 5l el a5 Wl oud (Byee
DASNet STANet .  FC-EF ol S s
LAesid 0 aS od4— IDET 4 ChangeFormer
Cawd 4 (2P BB @S gan 9o Sleisle Ol s
5l s ol LYY g ¥ A AN O] wlos sl
e e
Sy s 5 s sl ol 43 (e
SleMbl (YY) Boljon—o 5 (goomo ( Jl—o
CNN oSl sl g, 3l oolaiwl b (gomduw g (gamgo
el 5 435 sl el gloosls alésl
050 )S oS § 8o bbb 5 (xhwair Ol

! Siamese
2 spectral-spatial joint learning network
3 Convolution neural network
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Abstract

Detecting three-dimensional changes in buildings plays a vital role in urban monitoring, sustainable
development, and disaster management. This research presents an innovative method for detecting multi-class
building changes. The proposed approach combines two advanced architectures—a Siamese transformer
network and spatial-channel attention mechanisms—to enable the automated, precise detection of the
structural changes. The primary innovation lies in the design of a dual-attention encoder block that
simultaneously analyzes the local spatial relationships and channel dependencies to identify the changes.

A key challenge in change detection is the class imbalance (e.g., the unchanged buildings, the new
constructions, and the demolished structures). To address this problem, methods such as the enhanced data
augmentation and the overlapping patch extraction during preprocessing phase been employed. The proposed
method was implemented on a stereo dataset from the GeoEye-1 satellite (0.5-meter resolution) and an aerial
stereo dataset (0.08-meter resolution).

In the experiments, the proposed method achieved Kappa coefficients of 94% and 93% for the satellite and
aerial datasets, respectively. This marks a significant improvement ( 3% increase in Kappa coefficient)
compared to the state-of-the-art methods like ChangeFormer, which achieved 91% for both datasets. By
enhancing feature extraction and performing robustly on diverse data, the model emerges as a powerful tool
for urban environment monitoring, offering a scalable and reliable solution for urban planning and

management.

Key words: 3D Remote Sensing Data, Multiclass Building Change Detection, Transformer Networks, Spatial and Channel
Attention Blocks, Data Augmentation.
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