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Motivation

Warping strategies Attention strategies
» No warping A » Pure global attention
» Only translation-equivariance » Time-consuming
A > Pre-warping > Pure local attention
» Redundant in computation » Small receptive field
— » Homography guided warping A A A » Focus attention
» Improve feature consistency » Gradually clarify the attention

during recurrence targets



RHWF: Overview

RHWF
- 1 p =) >() —>
3 [
\ CNNV \ CNN ¢/ CNN CNN
|
F.} F; F,} F}| F.} FY,
I, FocusFormer t FocusFom'lerc FocusFormer ¢
" AH! '\ AH? 'nl‘nAHN‘
s I:; ‘\\‘ II|I \\\‘ e III \\\\ - H I:I
1 I'.I \\‘ '|I \\ g :il ‘\\
F m iIl \\\ !; \\\ (a) I!- “\\
(alkdvd [ QlEava ).
i Self-Attention ) | (Self-Attention
‘ |
|

T
Add&Norm ) ‘o Add&Norm )
_ L T d

vV, V,
Cross-Attention Cross-Attention E
' |

Add&Norm ) ( Add&Norm )-JI

-———"

Crnt
“(_Add&Norm ) "~ Add&Norm )
A

( Homography Aggregator )

/\
Long rant_gﬂa self- and

cross-attention

Attention-Focusing Mechanism

Middle range self- and
cross-attention
l

(c)

Short range self-and
cross-attention

\i_’-'ocusFonner

J

r AH"”

(b

@ Homography-guided image warping @ Correlation Homography accumulation

#t‘ Weight sharing symbol of CNN, FocusFormer, and FFN = Range of self- and cross-attention




Network details

Average poolingh Reshaping
e
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Homography-guided Image Warping
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Homography-guided Image Warping
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Homography-guided Image Warping
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Homography-guided Image Warping
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Homography-guided Image Warping
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Homography-guided Image Warping
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Attention-focusing mechanism

iter=1 iter=2 iter=3 iter=4 iter=35 iter=6
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Attention-focusing mechanism
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Attention-focusing mechanism
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Performance: MSCOCO

MSCOCO image pairs
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Performance: Cross-Resolution MSCOCO
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Performance: Cross-Modal Datasets
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Performance: Cross-Modal Datasets
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[1] Si-Yuan Cao, Jianxin Hu, Zehua Sheng, and Hui-Liang Shen. Iterative deep homography estimation. CVPR, 2022.
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Performance: Cross-Modal Datasets
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Performance: Cross-Modal Datasets
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Performance: Cross-Modal Datasets
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Ablation: on MSCOCO

Ablation part Setting MACE Parameters
. Feature warping  0.203(1163.6%) 0.94 M
Warping Image warping 0.077 0.94 M
. No 0.091(118.2%) 0.85M
Altention Pure global 0.085(1104%)  0.94 M
Pure local 0.082(16.5%) 0.94 M
Focus 0.077 0.94 M
Seale 1 scale 0.077(197.4%) 0.94 M
2 scales 0.039 1.29 M




Parameter and FLOPs Comparison

Parameter comparison

RHWF IHN LocalTrans DHN MHN UDHN DLKFM

1.29M 171 M 956 M  3419M 257M 2129M 19.24 M

FLOPs of models with MACEs on MSCOCO

RHWF | RHWF-3 [HN | IHN-mov | DLKFM
FLOPs | 16.96 G 9.64 G 834G | 2032G | I1051G
MACE 0.077 0.176 0.191 0.177 0.550




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.

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

cross-modal ones.
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