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Multiple Video synchronization w/o a reference
(work in progress)



Problem Formulation – Time Series 
Joint Alignment

Problem: nonlinear misalignment

of the data 



Regularization-free Diffeomorphic 
Temporal Alignment Nets

• Our proposed solution – 

 Regularization-free Diffeomorphic Temporal Alignment Nets – RF-DTAN

• Shapira Weber, Eyal, Skafte Detlefsen, Shriki and Freifeld [NeurIPS ’19]

• Kaufman, Shapira Weber and Freifeld [ICIP ’21]

• Shapira Weber and Freifeld [ICML ’23]



DTAN (2019)



CPAB Warps

• CPAB warps [Freifeld et al., ICCV ’15 & 

PAMI ’17]

• Fast and has a closed form

• Parametric (and finite-dimensional)

• Highly-accurate & Expressive

• The gradient w.r.t. the parameters has a 

closed from and is fast to compute 

[Martinez ICML ’22].



Regularization



DTAN (2019)
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Regularization-free DTAN (ICML 2023)
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Inverse Consistency Averaging 
Error (ICAE)



Training



Results



UCR Archive – 128 datasets [Dau et al. 2019]





Results



Results



Barycenter 
computation during 
inference

Dataset Size
Smallest Largest*Log-scaled

*



Conclusion
• Goal: A system that jointly aligns a large time-series ensemble.

• Problem #1: temporal misalignment confounds statistical analysis.

• Problem #2: regularization is class/dataset-specific and requires extensive HP 

tunning.

• Our proposed solution: Regularization-free DTAN, variable-length alignment 

[ICML ’23] 

• Our code is publicly available at: https://github.com/BGU-CS-VIL/RF-DTAN

https://github.com/BGU-CS-VIL/RF-DTAN


Thank you! 
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