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A method of obtaining 

information about the 

properties of an object 

without coming into 

physical contact with it

Remote 

Sensing



WorldView-3 0.3m 迪拜 2016.8.13
WorldView-4, 0.31m

WorldView-2 0.5m 马德里 2011.2.7
IKONOS-2, 0.82m
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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 AI revolution.
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研究背景

Timeline of Multimodal 

Foundation models

Panoramic Instance Segmentation of 

Drone Imagery by Segment Anything



The proposed MFM Based Siamese Change Detection Network

MFM

MFM

Change 

region 

detection 

network

Feature extraction network MFM-based domain understanding network
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LEVIR-CD, a large-scale remote sensing binary change detection dataset.

Consists of 637 

VHR Google 

Earth  image 

patch pairs with 

a size of 1024 × 

1024 pixels



Hanchao Zhang, Ruiqian 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.

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.

LIM-CD, A LARGE-SCALE 

REMOTE SENSING CHANGE 

DETECTION DATASET FOR 

INCREMENTAL MONITORING.



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. 



Method OA Precision Recall F1

FCEF 93.83 48.90 85.90 62.32

FC-Siam-diff 95.95 54.21 73.18 63.09

FC-Siam-conc 96.30 60.40 76.63 68.21

IFN 98.20 79.55 87.99 83.57

STANet 98.33 83.81 91.04 87.34

HRTNet 98.79 85.43 91.77 88.48

Our Method 99.08 90.08 92.08 91.07

Method Precision Recall IOU F1

FCEF 64.87 54.47 42.06 59.22

FC-Siam-diff 66.29 52.41 41.38 58.54

FC-Siam-conc 64.54 46.92 37.30 54.34

ISNet 66.41 54.63 42.80 59.95

ChangeFormer 70.84 45.36 38.22 55.31

BIT-CD 74.34 51.05 43.40 60.53

Our Method 75.44 51.31 43.97 61.08

Comparisons of detection performance on Levir-CD Comparisons of detection performance on LIM-CD



T1 T2 GT Predict T1 T2 GT Predict

Experimental results on the LEVIR-CD dataset 

(From left to right: pre-phase image, post-phase image, ground truth and prediction result)



T1 T2 GT Predict T1 T2 GT Predict

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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