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⚫ We propose a novel dual-network

HMR framework with test-time 

optimization involved into the 

training procedure, which improves 

the effectiveness of the test-time 

optimizations.

⚫ We ensure the test-time objectives 

identical to the training objectives, 

further facilitating the joint-training

of the test-time and training-time 

optimizations.

⚫ Extensive experiments validate 

that our results outperform those of 

previous approaches both 

quantitatively and qualitatively.
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Influence of optimization steps
Per-joint error analysis compared

to EFT (the darker, the better).
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There is a gap between the training 

and testing optimizations objectives. 

Q1   

Pretrained model is not specially 

tailored for the test-time optimization.

Q2

Inspired by optimization-based meta-learning, we perform a step of test-time 

optimization before conducting training optimization. This results in a meta-model, 

whose meta-parameters are friendly to test-time optimization.

Step2

Auxiliary network 𝑓𝐮 produces pseudo labels and unifies the training and test-time 

optimization objectives:

Step1

Armed with meta-learning and dual networks, we perform several test-time 

optimization steps starting from the meta-parameters, ultimately achieving higher 

HMR accuracy compared to starting from a standard pretrained regression model.

Step3
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