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Motivation 
The rapid development of the Internet has posed significant 

challenges to the security of multimedia information during storage 
and transmission.  

Deep learning-based steganography methods have achieved 
promising results, but most focus on optimizing a single 
performance metric (e.g., imperceptibility, capacity, or robustness), 
failing to achieve a good balance among them. 

Existing models often rely on either spatial- or frequency-domain 
features. However, single-domain features are insufficient to 
comprehensively represent image content, leading to poor 
performance in multi-task steganographic scenarios. 
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1) SRIS-Net framework 

 SRIS-Net is a novel steganographic framework that integrates a dual-
task discriminator to generate feature score maps as feedback. It 
performs Laplacian pyramid-based frequency domain decomposition 
(LPFDD) in the spatial domain and achieves secret image hiding through 
a progressive embedding and reconstruction strategy across multiple 
frequency sub-bands. 
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2) Global–local embedding module (GLEM) 

 GLEM embeds secret information adaptively by considering both the 
overall image structure and local details.  

 The use of global and local branches enables adaptive embedding, 
improving both robustness and security. 
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3) Dual multi-scale aggregation sub-network (DMSubNet) 

 DMSubNet incorporates multi-scale intra-blocks (MSIBs) and performs 
hierarchical down-sampling and up-sampling operations to extract 
features at different scales. 

 The selective fusion module (SFM) avoids direct addition of shallow and 
deep features, which may lead to reconstruction failure due to 
interference from carrier image information. 
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4) Dual-task discriminator 

 Guided embedding via feature score maps: Beyond traditional real/fake 
classification, the discriminator generates feature score maps that reflect 
embedding suitability across regions of interest. 

 Enhanced security through discriminative feedback: By analyzing 
distinguishing features between cover and carrier images, the 
discriminator provides fine-grained feedback across layers. 
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Main results  
 Steganographic quality: 

Our method achieved 
state-of-the-art 
performance across all 
five evaluation metrics 
during the 
steganography stage. 
While PRIS leveraging a 
reversible architecture 
and demonstrating 
superior performance in 
secret information 
extraction, it falls short in 
terms of robustness and 
security compared to our 
proposed approach. 
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Main results (Cont’d)  

 Security: Steganalysis was conducted using both traditional methods 
(SRM and CSR) and a classical deep learning-based steganalyzer 
(XuNet). Our proposed method achieved the best performance, attaining 
the lowest detection error rates in all cases. 
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Main results (Cont’d)  
 Anti-distortion capability: Our method exhibits superior robustness 

against typical image processing attacks, including Gaussian filtering, 
mean filtering, and sharpening, consistently outperforming other 
methods in resistance to these distortions. 
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Main results (Cont’d)  
 Anti-distortion capability: In experiments involving Gaussian noise and 

image flipping, our method maintains superior robustness compared to 
existing methods. 
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Main results (Cont’d)  
 Capacity: We compare SRIS-Net with StegGAN by conducting 

experiments to embed 2, 3, and 4 images in one cover image, in order to 
verify the superiority of our method in terms of embedding capacity. 
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Conclusions  
We propose SRIS-Net, a robust image steganography algorithm 

based on feature score maps, which fuses spatial- and frequency-
domain features and adopts a progressive assisted hiding strategy. 
 

The use of GLEM and DMSubNet enables multi-scale feature 
reconstruction and progressive embedding, reducing visual 
distortion and improving the quality of the image. 
 

A dual-task discriminator not only distinguishes real/fake images 
but also generates ROI feature score maps, guiding the 
embedding process for better imperceptibility and security. 
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