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Abstract: Aiming at the problems of low accuracy and limited adaptability to large baseline scenes and motion blur scenarios
in current homography estimation methods, an end-to-end homography estimation methodwith attention mechanism for large

baseline scenes was constructed, which utilized unsupervised learning for homography estimation. Firstly, by introducing the
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SE channel attention module, a homography regression network layer with attention mechanism was constructed, enabling the
network to learn the inter-channel correlations of images. Secondly, a binary unsupervised loss construction method based on
mask and perceptual loss metrics was proposed to enhance the network’s perception range and adaptability to large baseline
scenes. Finally, a Homo-COCO synthetic dataset was created. and data augmentation was used to improve the network
model’s robustness to changes in lighting and motion blur, resulting in stronger generalization capabilities in real-world scenes.
Extensive comparative and ablation experiments demonstrate that this method outperforms existing methods in terms of
accuracy and scene adaptability, showing good precision and adaptability. It can effectively estimate image homography and

provide accurate parameter estimation for subsequent computer vision tasks such as image stitching and image correction.

Keywords: computer image processing; homography estimation; unsupervised learning; attention mechanism; data augmen-

tation; deep learning
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Tab.1 Accuracy of five homography estimation methods on the Homo-COCO test set
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Tab. 2 Accuracy and success rate of five homography estimation methods on the tunnel test set
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Fig. 7 Visual effect comparison between the SIFT method and the proposed method in tunnel environments
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Tab.3 Homo-COCO test set classified by baseline size
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Tab. 4 Experimental comparison effects on baseline length variations
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Tab.5 Experimental comparison effects on illumination changes and motion blur
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Fig.8 Comparison between SIFT+RANSAC method and the proposed method under

illumination changes and motion blur scenarios
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Tab. 6 Ablation experiment results of the homography regression network layer with attention mechanism
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Tab. 7 Ablation experiment results of the binary unsupervised loss based on mask and SSIM Loss
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Fig.9 Comparison between the proposed method and the ablated unsupervised loss methods
[i] B B DX S5 /N B AR SO T ORI 4 S R T AR I 8 R A 1 B N PR A T R L AR T
il A W A A R AR

3 & i

ARSCHRE T — B A R T WL A R S 4 3 it ) o RN MR A O R B DA B A 20 i S o
PR BN PR A ST 1) R, A4 T A SE T 2 7 AL 0 R T 46 R U J5E 7 AL G B T U Y ) 3 i 1
SKAT ResNet 3444, Fl Al SE 1 8 A AL 56 1 7 &G 0t 38 38 [0 A9 BK &R L 48 o T RS A8 v . 37 T 15 4
(0 LR B ] L1 45 2 VE SR 00 265 451 9 100 AT 8145 (0 07 12, B 1R 1 35 T PR 348 168 5 8 R 401 2% B 2 (9 — oo C i
£ b D RN SRR i WA R X S NC N O e R s = A 9 S B i T Y = A S DO RNE 57375 4
(38 W PE . FEE T Homo-COCO A i 5 » Hih 4045 100 000 X Il 2545 LA e 5 000 it B4 - 54 4
H 5| B AL A B | BE IS 7 8% | = ST ASOR o o8 45 A I I 25 4 901 25 1) I 446 455 R0 St 1 O BR S b 5 32 s A
B ELAT — 5 G e AR AR TR ) S U2 AR RE T . T 43 B EU BT il S 56 2 B L AR SR A B R R A
T B CEA O IR A B B R s L B 3 A B TR B S AR AR A T TR L O Ik AE R A
TEAE N, HAE R, T M SO R e RN RO B At B R A R O i AR SO
FEAS T AN SR 3 A SC R AL A S B R sh ik s KR N — 2 TR E A,

£ % 3Lk /References:

[1] YE Nianjin, WANG Chuan,LIU Shuaicheng, et al. DeepMeshFlow: Content adaptive mesh deformation for robust image registration[ EB/
OL]. (2019-12-11)[2024-08-20]. https://arxiv. org/abs/1912. 05131.

[2] WANG Lang,YU Wen, LI Bao. Multi-scenes image stitching based on autonomous driving[ C]//2020 IEEE 4th Information Technology,
Networking, Electronic and Automation Control Conference (ITNEC). Chongqing:IEEE,2020:694-698.

[3] CAMPOS C,ELVIRA R,RODRIGUEZ J ] G,et al. ORB-SLAM3:; An accurate open-source library for visual, visual-inertial, and multi-
map SLAM[J]. IEEE Transactions on Robotics,2021,37(6) :1874-1890.

[4] ZHANG Zhengyou. A flexible new technique for camera calibration[ J]. IEEE Transactions on Pattern Analysis and Machine Intelligence,
2000,22(11):1330-1334.

[5] SIMON G.FITZGIBBON A W,ZISSERMAN A. Markerless tracking using planar structures in the scene[ C]//Proceedings IEEE and
ACM International Symposium on Augmented Reality (ISAR 2000). Munich:IEEE,2000:120-128.

[6] LUCAS B D,KANADE T. An iterative image registration technique with an application to stereo vision[ C]//Proceedings of the 7th Inter-
national Joint Conference on Artificial Intelligence. San Francisco: Morgan Kaufmann Publishers,1981:674-679.

[7] BAKER S,MATTHEWS 1. Lucas-kanade 20 years on: A unifying framework[ ] ]. International Journal of Computer Vision,2004,56(3) :
221-255.

[8] LOWE D G. Distinctive image features from scale-invariant keypoints[]J]. International Journal of Computer Vision,2004,60(2):91-110.

[9] FISCHLER M A,BOLLES R C. Random sample consensus: A paradigm for model fitting with applications to image analysis and automa-
ted Cartography[]]. Readings in Computer Vision,1987. DOI: 10. 1016/B978-0-08-051581-6. 50070-2.

[10] PUMAROLA A,VAKHITOV A.AGUDO A,et al. PL-SLAM: Real-time monocular visual SLAM with points and lines[ C]//2017 IEEE
International Conference on Robotics and Automation (ICRA). Singapore:IEEE,2017:4503-4508.

[11] GEE A P,CHEKHLOV D,CALWAY A.et al. Discovering higher level structure in visual SLAM[]]. IEEE Transactions on Robotics,
2008,24(5) :980-990.

[12] FANGXIANYONG W U F. An improved ransachomography algorithm for feature based image Mosaic[ C]//Proceedings of the 7th



682

LI A S A NI S i 2024 4

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

WSEAS International Conference on Signal Processing. Athens:[s. n. ].2007:202-207.

SUN Deqing, YANG Xiaodong.LLIU Mingyu, et al. PWC-Net: CNNs for optical flow using pyramid, warping.and cost volume[ C]//IEEE/
CVF Conference on Computer Vision and Pattern Recognition. Salt Lake City:IEEE,2018:8934-8943.

REVAUD J,WEINZAEPFEL P,HARCHAOQOUI Z, et al. DeepMatching: Hierarchical deformable dense matching[ J]. International Journal
of Computer Vision,2016,120(3):300-323.

LI Jingliang, LU Zhengda, WANG Yiqun.et al. DS-MVSNet: Unsupervised multi-view stereo via depth synthesis[ C]//Proceedings of the
30th ACM International Conference on Multimedia. New York: Association for Computing Machinery,2022:5593-5601.

ETONE D, MALISIEWICZ T, RABINOVICH A. Deep image homography estimation[ EB/OL]. (2016-06-13) [ 2024-08-20]. https://arxiv.
org/abs/1606. 03798.

SIMONYAN K,ZISSERMAN A. Very deep convolutional networks for large-scale image recognition[ EB/OL]. (2014-09-04)[ 2024-08-
20]. https://arxiv. org/abs/1409. 1556.

ZENG Rui, DENMAN S, SRIDHARAN S, et al. Rethinking planar homography estimation using perspective fields[ C]//Computer
Vision: ACCV 2018. Cham:Springer,2019.:571-586.

RONNEBERGER O,FISCHER P, BROX T. U-Net: Convolutional networks for biomedical image segmentation[ C]//Medical Image
Computing and Computer-Assisted Intervention: MICCAI 2015. Cham: Springer,2015:234-241.

NGUYEN T,CHEN S W,SHIVAKUMAR S S.et al. Unsupervised deep homography: A fast and robust homography estimation model
[J]. IEEE Robotics and Automation Letters,2018,3(3):2346-2353.

JADERBERG M,SIMONYAN K,ZISSERMAN A, et al. Spatial transformer networks[ C]//Proceedings of the 28th International Confer-
ence on Neural Information Processing Systems. Cambridge: MIT Press.2015:2017-2025.

LIU Shuaicheng, YE Nianjin, WANG Chuan, et al. Content-aware unsupervised deep homography estimation[ ] ]. IEEE Transactions on
Pattern Analysis and Machine Intelligence,2020,45(3) : 653-669.

KOGUCIUK D, ARANI E,ZONOOZ B. Perceptual loss for robust unsupervised homography estimation[ C]//2021 IEEE/CVF Confer-
ence on Computer Vision and Pattern Recognition Workshops. Nashville: IEEE,2021:4269-4278.

HE Kaiming,ZHANG Xiangyu, REN Shaoqing.et al. Deep residual learning for image recognition[ C]//2016 IEEE Conference on Com-
puter Vision and Pattern Recognition (CVPR). Las Vegas:IEEE,2016:770-778.

EBL SR, FE T ResNet B Y FUR IR SPECT #AR 2 Wi 1], il LR R 2244, 2020.,41(3) - 242-248,

WANG Ke,ZHANG Genyao. Diagnosis of thyroid SPECT image based on ResNet model[ ] 7. Journal of Hebei University of Science and
Technology,2020,41(3) :242-248.

HU Jie,SHEN Li, SUN Gang. Squeeze-and-Excitation networks[ C]//2018 IEEE/CVF Conference on Computer Vision and Pattern Rec-
ognition. Salt Lake City:IEEE,2018.:7132-7141.

WANG Zhou,BOVIK A C,SHEIKH H R,et al. Image quality assessment: From error visibility to structural similarity[J]. IEEE Trans-
actions on Image Processing,2004,13(4) :600-612.

LIN T Y, MAIRE M, BELONGIE S, et al. Microsoft COCO: Common objects in context[ C]//Computer Vision: ECCV 2014, Cham:
Springer,2014:740-755,



