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Abstract and Figures

The insufficient ability of edge feature extraction and high complexity
limit the ability of sparse representation to obtain better medical image
fusion performance. In this letter, we propose a novel multimodal
medical image fusion method with optimized dictionary learning and
binary map refining. The optimized dictionary learning uses loop
iterations between separable FISTA and manifold-based conjugate
gradient algorithm to catch detail texture features in detail layer, and the
binary map refining solution adopts Gabor energy measurement with
GDGIF to reserve structure and brightness characteristics in base layer.
Experimental results of various medical images and clinical applications
indicate the effectiveness of the proposed method.
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Abstract

The insufficient ability of edge feature extractionand high complexity limit the ability of

sparse representation to obtain better medical image fusion performance. In this letter, we

propose a novel multimodal medical image fusion method with optimized dictionary

learning and binary map refining. The optimized dictionary learning uses loop iterations

between separable FISTA and manifold-based conjugate gradient algorithm to catch

detail texture features in detail layer, and the binary map refining solution adopts Gabor

energy measurement with GDGIF to reserve structure and brightness characteristics in

base layer. Experimental results of various medical images and clinical applications

indicate the effectiveness of the proposed method.
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Abbreviations

GDGIF Gradient Domain Guided Image Filtering

CT Computerized Tomography

MR Magnetic Resonance

PET Positron Emission Tomography

SPECT Single-Photon Emission Computed Tomography

HVS Human Visual System
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... Additionally, considering the similarities and differences between approaches can
provide valuable perspectives for refining fusion models and addressing specific
challenges in infrared and visible image fusion [9], [10]. Sparse regularization [11], [12],
dictionary learning [13] , [14], alternating optimization [15], and performance evaluation
against state-of-the-art methods, enhance the effectiveness and efficiency of infrared and
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visible image fusion. Leveraging techniques from diverse domains, such as hyperspectral
and multispectral image fusion, can lead to innovative solutions and improvements in
fusion algorithms [16]. ...

View Show abstract

View Show abstract

View Show abstract

View Show abstract

https://www.researchgate.net/publication/390378322_Two-scale_decomposition_and_deep_learning_fusion_for_visible_and_infrared_images?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoiX2RpcmVjdCJ9fQ
https://www.researchgate.net/profile/Ruhan-Bevi-Azad
https://www.researchgate.net/scientific-contributions/Hari-Unnikrishnan-2227087585
https://www.researchgate.net/profile/Lokesh-Gopinath-4
https://www.researchgate.net/publication/377869247_Multi_View_Image_Fusion_Using_Ensemble_Deep_Learning_Algorithm_for_Mri_and_CT_Images?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoiX2RpcmVjdCJ9fQ
https://www.researchgate.net/scientific-contributions/N-Thenmoezhi-2240850268
https://www.researchgate.net/scientific-contributions/B-Perumal-2254736004?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoiX2RpcmVjdCJ9fQ
https://www.researchgate.net/scientific-contributions/A-Lakshmi-2240828927
https://www.researchgate.net/publication/369548900_Modified_Iterative_Shrinkage_Thresholding_Algorithm_for_Image_De-blurring_in_Medical_Imaging
https://www.researchgate.net/profile/Himanshu-Choudhary-12
https://www.researchgate.net/scientific-contributions/Kartik-Sahoo-2245546937
https://www.researchgate.net/scientific-contributions/Arishi-Orra-2245559367
https://www.researchgate.net/publication/369546794_Impact_of_Electric_Vehicle_Charging_Station_in_Distribution_System_Using_V2G_Technology
https://www.researchgate.net/profile/Naresh-Golla-3
https://www.researchgate.net/profile/Sureshkumar-Sudabattula
https://www.researchgate.net/scientific-contributions/Abhijit-Maji-2247563505
https://www.researchgate.net/scientific-contributions/Bandi-Kanti-Chaitanya-2247570612
https://www.researchgate.net/publication/390378322_Two-scale_decomposition_and_deep_learning_fusion_for_visible_and_infrared_images
https://www.researchgate.net/publication/377869247_Multi_View_Image_Fusion_Using_Ensemble_Deep_Learning_Algorithm_for_Mri_and_CT_Images
https://www.researchgate.net/publication/369548900_Modified_Iterative_Shrinkage_Thresholding_Algorithm_for_Image_De-blurring_in_Medical_Imaging
https://www.researchgate.net/publication/369546794_Impact_of_Electric_Vehicle_Charging_Station_in_Distribution_System_Using_V2G_Technology


2025/6/30 09:33 MRI Image Fusion Based on Optimized Dictionary Learning and Binary Map Refining in Gradient Domain | Request PDF

https://www.researchgate.net/publication/361648921_MRI_Image_Fusion_Based_on_Optimized_Dictionary_Learning_and_Binary_Map_Refining… 4/5

Recommended publications Discover more

Article Full-text available

Multi-modality image fusion combining sparse representation with guidance filtering

February 2021 · Soft Computing

Qiu Hu · Shaohai Hu · Fengzhen Zhang

Multi-modality image fusion technique is essential for target description. The complementary information can not only compensate
the limitations of each image effectively, but also enhance visual effect to human eyes. To preserve structure information and
perform detailed information of each source multi-modality image, a novel fusion framework with two-scale image reconstruction is
proposed. In ... [Show full abstract]

View full-text

Article

Multi-modality medical image fusion based on separable dictionary learning and Gabor filtering

April 2020 · Signal Processing Image Communication

Qiu Hu · Shaohai Hu · Fengzhen Zhang

Sparse representation (SR) has been widely used in image fusion in recent years. However, source image, segmented into
vectors, reduces correlation and structural information of texture with conventional SR methods, and extracting texture with the
sliding window technology is more likely to cause spatial inconsistency in flat regions of multi-modality medical fusion image. To
solve these ... [Show full abstract]

Read more

Article Full-text available

Adaptive convolutional sparsity with sub-band correlation in the NSCT domain for MRI image fusion

February 2024 · Physics in Medicine & Biology

Qiu Hu · Weiming Cai · Shuwen Xu · [...] · Xinyi He

Objective
Multimodal medical image fusion (MMIF) technologies merges diverse medical images with rich information, boosting
diagnostic efficiency and accuracy. Due to global optimization and single-valued nature, convolutional sparse representation (CSR)
outshines the standard sparse representation (SR) in significance. By addressing the challenges of sensitivity to highly redundant
dictionaries ... [Show full abstract]

View full-text

Article

Medical Image Fusion With Parameter-Adaptive Pulse Coupled-Neural Network in Nonsubsampled Shearlet...

June 2018 · IEEE Transactions on Instrumentation and Measurement

Ming Yin · Xiaoning Liu · Yu Liu · Xun Chen

As an effective way to integrate the information contained in multiple medical images with different modalities, medical image
fusion has emerged as a powerful technique in various clinical applications such as disease diagnosis and treatment planning. In
this paper, a new multimodal medical image fusion method in nonsubsampled shearlet transform (NSST) domain is proposed. In
the proposed method, ... [Show full abstract]

Read more

https://www.researchgate.net/search
https://www.researchgate.net/publication/349310261_Multi-modality_image_fusion_combining_sparse_representation_with_guidance_filtering
https://www.researchgate.net/profile/Qiu-Hu-3
https://www.researchgate.net/scientific-contributions/Shaohai-Hu-75002854
https://www.researchgate.net/scientific-contributions/Fengzhen-Zhang-2118266891
https://www.researchgate.net/publication/349310261_Multi-modality_image_fusion_combining_sparse_representation_with_guidance_filtering
https://www.researchgate.net/publication/338438113_Multi-modality_medical_image_fusion_based_on_separable_dictionary_learning_and_Gabor_filtering
https://www.researchgate.net/profile/Qiu-Hu-3
https://www.researchgate.net/scientific-contributions/Shaohai-Hu-75002854
https://www.researchgate.net/scientific-contributions/Fengzhen-Zhang-2118266891
https://www.researchgate.net/publication/338438113_Multi-modality_medical_image_fusion_based_on_separable_dictionary_learning_and_Gabor_filtering
https://www.researchgate.net/publication/377980459_Adaptive_convolutional_sparsity_with_sub-band_correlation_in_the_NSCT_domain_for_MRI_image_fusion
https://www.researchgate.net/profile/Qiu-Hu-3
https://www.researchgate.net/scientific-contributions/Weiming-Cai-2156794593
https://www.researchgate.net/scientific-contributions/Shuwen-Xu-2154529972
https://www.researchgate.net/scientific-contributions/Xinyi-He-2273358210
https://www.researchgate.net/publication/377980459_Adaptive_convolutional_sparsity_with_sub-band_correlation_in_the_NSCT_domain_for_MRI_image_fusion
https://www.researchgate.net/publication/325775699_Medical_Image_Fusion_With_Parameter-Adaptive_Pulse_Coupled-Neural_Network_in_Nonsubsampled_Shearlet_Transform_Domain
https://www.researchgate.net/scientific-contributions/Ming-Yin-2143832925
https://www.researchgate.net/scientific-contributions/Xiaoning-Liu-2143838950
https://www.researchgate.net/scientific-contributions/Yu-Liu-2142386945
https://www.researchgate.net/profile/Xun-Chen-21
https://www.researchgate.net/publication/325775699_Medical_Image_Fusion_With_Parameter-Adaptive_Pulse_Coupled-Neural_Network_in_Nonsubsampled_Shearlet_Transform_Domain


2025/6/30 09:33 MRI Image Fusion Based on Optimized Dictionary Learning and Binary Map Refining in Gradient Domain | Request PDF

https://www.researchgate.net/publication/361648921_MRI_Image_Fusion_Based_on_Optimized_Dictionary_Learning_and_Binary_Map_Refining… 5/5

Company

About us
News
Careers

Support

Help Center

Business solutions

Advertising
Recruiting

© 2008-2025 ResearchGate GmbH. All rights reserved. Terms · Privacy · Copyright · Imprint · Consent preferences

https://www.researchgate.net/go.GetApp.html?interested=true&originCh=footerLoggedOut
https://www.researchgate.net/deref/https%3A%2F%2Fplay.google.com%2Fstore%2Fapps%2Fdetails%3Fid%3Dnet.researchgate.shellapp%26utm_source%3DoriginCH%253Dfooter%26pcampaignid%3DpcampaignidMKT-Other-global-all-co-prtnr-py-PartBadge-Mar2515-1
https://www.researchgate.net/about
https://www.researchgate.net/blog
https://www.researchgate.net/careers
https://explore.researchgate.net/?utm_source=researchgate&utm_medium=community-loggedout&utm_campaign=new-footer&utm_content=helpcenter
https://www.researchgate.net/marketing-solutions?utm_source=researchgate&utm_medium=community-loggedout&utm_campaign=new-footer&utm_content=advertising
https://www.researchgate.net/scientific-recruitment?utm_source=researchgate&utm_medium=community-loggedout&utm_campaign=new-footer&utm_content=recruiting
https://www.researchgate.net/terms-of-service
https://www.researchgate.net/privacy-policy
https://www.researchgate.net/ip-policy
https://www.researchgate.net/imprint
javascript:Didomi.preferences.show()

