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Introduction
Dual-stream framework for learned image compression (LIC) and 
video compression (LVC) by Sparse Visual Representation (SVR)
• Main stream: high-quality (HQ) codebook-based SVR for HQ 

baseline reconstruction with high perceptual quality
• Control stream: fidelity-preserving controls from low-quality 

(LQ) input to guide conditional generation in main stream
Advantages over conventional pipeline:
• Balanced perceptual quality and reconstruction fidelity with 

flexible bitrate control
• Fully recovered SVR-based reconstruction of all frames that 

mitigates error propagation
• Unified pipeline for both LIC and LVC
• General framework to accommodate different conventional 

fidelity-preserving image/video compression tools

Experiments

psnr ssim lpips bpp

Ours 28.15 0.812 0.109 0.095

VVC 28.09 0.806 0.310 0.063

LIC Pipeline

LVC Pipeline

LIC Results

LVC Results

GT SVR only LQ only Ours

0.110|23.2|0.742    0.142|26.6|0.838      0.083|30.3|0.903 LPIPS|PSNR|SSIM

0.083|20.3|0.675   0.111|23.4|0.798      0.049|28.8|0.907 

0.153|23.3|0.594    0.208|24.9|0.685       0.141|28.4|0.748 

LPIPS|PSNR|SSIM

LPIPS|PSNR|SSIM

GT LQ only Ours (t=1) Ours (t=2)

0.383|30.02|0.827 0.133|30.57|0.825   0.133|30.48|0.826 LPIPS|PSNR|SSIM

0.534|30.51|0.825 0.149|32.48|0.858   0.152|32.02|0.857 LPIPS|PSNR|SSIM

0.304|28.26|0.812 0.100|28.34|0.834   0.100|27.80|0.840 LPIPS|PSNR|SSIM

LIC: JPEG-AI Dataset
        LQ fidelity-preserving LQ by MLIC [1]
        SVR codebook from AdaCode [2]

LVC: Mixed set from AOM, JVET, MPEG, AVS
         LQ fidelity-preserving by VVC (qp=42)
         SVR codebook from FeMaSR [3]
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