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Motivation

Warping strategies Attention strategies

➢ No warping

➢ Only translation-equivariance

➢ Pre-warping

➢ Redundant in computation

➢ Homography guided warping

➢ Improve feature consistency 

during recurrence

➢ Pure global attention

➢ Time-consuming

➢ Pure local attention

➢ Small receptive field

➢ Focus attention

➢ Gradually clarify the attention 

targets



RHWF: Overview



Network details

(a) CNN backbone

(b) Homography aggregator
Correlation pooling operation



Homography-guided Image Warping

Gradually improve the feature consistency
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Homography-guided Image Warping

Gradually improve the feature consistency



Attention-focusing mechanism



Attention-focusing mechanism



Attention-focusing mechanism



Performance: MSCOCO

MSCOCO image pairs



Performance: Cross-Resolution MSCOCO

4x cross-resolution MSCOCO image pairs

8x cross-resolution MSCOCO image pairs



Performance: Cross-Modal Datasets

Google Earth image pairs Google Map image pairs



Performance: Cross-Modal Datasets
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Ablation: on MSCOCO



Parameter and FLOPs Comparison

Parameter comparison

FLOPs of models with MACEs on MSCOCO



Conclusions

➢We propose a novel Recurrent homography estimation framework using Homography-guided image

Warping and FocusFormer, dubbed RHWF. The recurrent estimation, homography-guided image warping,

and FocusFormer facilitate the functionality of each other.

➢With the assistance of homography-guided image warping, the extracted features gradually converge into

consistency, and hence boosting the homography estimation accuracy.

➢The FocusFormer is proposed to be the fundamental block of the recurrent homography estimation. The

attention mechanism in FocusFormer works in a global → nonlocal → local manner.

➢RHWF ranks top on a variety of datasets, including the challenge scenes such as the cross-resolution and

cross-modal ones.



Thanks for watching!
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