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Remote

Sensing

A method of obtaining
information about the
properties of an object
without coming into
physical contact with it
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Number of Change Detection Proportion of Publications Using Deep Learning
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However, change detection still faces many challenges. For instance, complex image
backgrounds, seasonal variations, and difficulty detecting small changes

The gap between public
sample datasets and
real-world scenarios.
This leads to poor
feature generalization,
making it hard to
tackle these problems
effectively.
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Recently, the emergence of the ChatGPT series of pre-trained foundational models has sparked

a new wave in the Al revolution.
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Training & programming large modefs
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Released as trained welights
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Share & host open source models

Deploying Al models in apps that users interact with
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The proposed MFM Based Siamese Change Detection Network

MFM-based domain understanding network

Feature extraction network

Change
region
detection
network
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LEVIR-CD, a large-scale remote sensing binary change detection dataset.

Cropped samples size of 256 x 256

Image 1

Image 2

Ground Truth |

building update building decline
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bt =

Consists of 637
VHR Google
Earth image
patch pairs with
a size of 1024 x
1024 pixels
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LIM-CD, A LARGE-SCALE LIM-CD: A LARGE-SCALE REMOTE SENSING CHANGE DETECTION DATASET
REMOTE SENSING CHANGE FOR INCREMENTAL MONITORING
DETECTION DATASET FOR | | o ;

Hanchao Zhang'. Ruigian Zhang '*, Xiaogang Ning ', Xiao Huang *, You He',
INCREMENTAL MONITORING_ Yixin Chen !, Mingzhu Li*, Wei Cui?, Jiaming Wang *

! Institute of Photogrammetry and Remote Sensing, Chinese Academy of Surveying and Mapping, Beijing, China
? Department of Environmental Sciences, Emory University, Atlanta, GA, USA
3 School of Surveying, Mapping and Geographic Information, Liaoning Technical University, Fuxin, Liaoning, China
* State Key Laboratory of Information Engineering in Surveying. Mapping and Remote Sensing, Wuhan University, Wuhan, Hubei, China
3 Hubei Key Laboratory of Intelligent Robot, Wuhan Institute of Technology, Wuhan, Hubei, China
E-mail address: zhangrq@casm.ac.cn

The LIM-CD dataset comprises an extensive collection of image data from 15 different sensors. And the dataset
contains a total of 9259 images, including 6547 images in the training set, 1776 images in the validation set, and
936 images in the test set. All the images in the dataset have a resolution ranging from 0.5-2 meters with
512x512 pixels.

Hanchao Zhang, Ruigian Zhang*, Xiaogang Ning, et al. LIM-CD: A Large-scale Remote Sensing Change Detection Dataset for Incremental
Monitoring[C]// ISPRS Annals, GSW X-1/W1-2023, 903-910.
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The selection of images in the LIM-CD dataset was conducted with care to ensure that it covers a wide range
of imaging variations, such as different sources of images, acquisition years, backgrounds, and terrains.

Liaoning Hebet Inner Mongolia Northeast Plain ~ North China Plain The Yynnan-

Loess Plateau

Sichuan Jiangsu Hainan Inner_ e Sichuan Basin Southeast Hills e
Grassland Platform
Figure 1. Different region image examples in the dataset Figure 2. Different terrain image examples in the dataset

Guizhou Plateau
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Comparisons of detection performance on Levir-CD Comparisons of detection performance on LIM-CD
93.83 48.90 85.90 62.32 64.87 5447 42060 59.22
95.95 54.21 73.18 63.09 66.29 5241 4138 58.54
96.30 6040 76.63 68.21 64.54 46.92 3730 54.34
98.20 79.95 87.99 83.57 66.41 54.63 4280 59.95
98.33 83.81 91.04 87.34 70.84 4536 38.22 55.31
98.79 85.43 91.77 88.48 74.34 51.05 4340 60.53
99.08 90.08  92.08 91.07 75.44 51.31 4397 61.08




Predict | Predict

Experimental results on the LEVIR-CD dataset
(From left to right: pre-phase image, post-phase image, ground truth and prediction result)
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Experimental results on the LIM-CD dataset
(From left to right: pre-phase image, post-phase image, ground truth and prediction result)
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Multimodal Foundation Model Based Siamese Network for Change
Detection in Remote Sensing Imagery

We developed a novel Multimodal Foundation Model (MFM) Based Siamese Change Detection
Network, which comprises a feature extraction network, an MFM-based domain understanding
network, and a change region detection network.

Our framework has undergone extensive experimental analysis and benchmarking against state-of-
the-art methods on two publicly available datasets.

The results demonstrate the exceptional efficacy and logical coherence of our proposed framework
and its individual components, validating their applicability in change detection scenarios.
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