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• Transform one modality into another

[Wang and Tang PAMI 2010, Zhou et al. CVPR 2012，Blanz et al. CVPR 2005 ]
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Related Approaches
• Find a latent common space between different 

modalities using absolutely-paired observations 
(CCA, DCCA, PLS)
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Relatively-Paired Space Analysis

min
1
2
∥ 𝑍𝑍 + �𝑢𝑢𝑖𝑖𝑗𝑗𝑘𝑘𝐶𝐶𝑖𝑖𝑗𝑗𝑘𝑘 ∥𝐹𝐹 −�𝑢𝑢𝑖𝑖𝑗𝑗𝑘𝑘

𝑠𝑠. 𝑡𝑡.𝑍𝑍 ≽ 0, 0 ≤ 0 ≤
𝛾𝛾
𝑚𝑚

Dual problem

Repeat 

Fixing 𝑢𝑢, optimize 𝑍𝑍
Fixing 𝑍𝑍, optimize 𝑢𝑢

Until convergence
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Experimental Results

• Feature fusion
Dataset:  UCI Multiple Features dataset with six features, Fou, Fac, Kar, Pix, Zer and Mor
How to fuse:       sum of projection of paired feature from different modalities
How to evaluate:  Mean recognition rates of 1-NN in the latent common space over 10 times 
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Experimental Results

• Visualization
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Conclusion

• RPSA learns a latent space according to 
relatively-paired observations

• RPSA is a general framework used in any 
pattern recognition across modality 

• RPSA achieves state-of-art results
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Thanks for your attention.

Questions?

The code is available online 
(http://i.cs.hku.hk/~zhkuang/Software.html)
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