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Our pipeline makese use of rotation prediction, ensembles and PixSfM
as well as Hierarchical-Localization.

ETHzirich

Image Matching Challenge 2023

Ensemble

LightGlue

StM

PixSfM

Shared
Cameras

Public

PPPPPPP

26.07.23




We place 8th (0.523) with a novel matcher LightGlue while matching 2nd
(0.562) when using SuperPoint.
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We place 8th (0.523) with a novel matcher LightGlue while matching 2nd
(0.562) when using SuperPoint.
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We place 8th (0.523) with a novel matcher LightGlue while matching 2nd
(0.562) when using SuperPoint.
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LightGlue: Local Feature Matching at Light Speed.
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Lindenberger, Sarlin and Pollefeys: LightGlue: Local Feature Matching at Light Speed.
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LightGlue outperforms SuperGlue when paired with SuperPoint on all

splits in terms of mMAA and runtime.
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Sarlin et al.: SuperGlue: Learning Feature Matching with Graph Neural Networks. CVPR, 2020.
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Deep Image Orientation Angle Detection (DIOAD) is exclusively
for rotation prediction on the train set.

utilized
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Mai ot al.: Deop Image Orfentation Angle Defection. Andv, 2020 T ‘
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Deep Image Orientation Angle Detection (DIOAD) is exclusively utilized
for rotation prediction on the train set.
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Maiji et al.: Deep Image Orientation Angle Detection. Arxiv, 2020.
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Achieved the most promising results by utilizing an ensemble of DISK,

ALIKED, and SIFT, while avoiding non-permissive licenses.
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Concatenate Matches of
different local feature and
matcher combinations.

« Extract & Match keypoints
« Concatenate Matches
* Final Submission:
 ALIKED (2k) + LG
« DISK (5k) + LG
« SIFT + NN-Ratio

 0.437 —> 0.523

Tyszkiewicz et al.: DISK: Learning local features with policy gradient. NIPS, 2020.
Lowe et al.: Distinctive Image Features from Scale-Invariant Keypoints. IJCV, 2004.
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Zhao, et al.: ALIKED: A Lighter Keypoint and Descriptor Extraction Network via Deformable Transformation. Trans. Instrum. Meas., 2023.
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Our final ensemble performs on par with SuperPoint in the majority of
scenes and achieves a perfect score on both Cyprus and Fountain.
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Our final ensemble performs on par with SuperPoint in the majority of
scenes and achieves a perfect score on both Cyprus and Fountain.
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Our final ensemble performs on par with SuperPoint in the majority of
scenes and achieves a perfect score on both Cyprus and Fountain.
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Exclusively employing Pixel-Perfect-SfM in rotation-free scenes and
employing shared cameras in selected scenes.

i . / . heritage/cyprus \‘\

i Rotation i PixSfM: 100 \

| otations | . o 005 — 5

; ; Use PixSfM in its low 050 |

S memory config for KA and 0.5
i 0.80 i

y i BA. 0.75 i _____________________

.'/ N\ i 0.70 — mAAt i .'/ 3

§ i « PixSfM lowers scores for 0.65 ) L

| Retrieval > scenes with rotations. DT NopisEM e Final _— hloc

| | - Only use in rotation-free 100———Hroan/yiv-puppet-theater o

P scenes. 09 L ;

. - | ) ) 0.90 i .

| « Forcing shared cameras if all 0.85 ;

! i images have the same 0.80 ;

| | shape. o7 |

! ! 0.70 — mAAt ]

i ! — mAAq i

. Ensemble — .62 maA /

: kY * 0495 —> 0.523 000 /o PixsFm Naive Final 7

’

~
~ -
\\\\\\\

’
~ e

Lindenberger, et al.: Pixel-Perfect Structure-from-Motion with Featuremetric Refinement. ICCV, 2021.
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Leveraging Hierarchical-Localization (hloc), we are able to get poses for
unregistered images.

'/' \\: 555N
. Rotations : : N Inliers 1307 A1625 ‘ ¢
; P Hierarchical-Localization: ]
) S Using hloc, we were able to
) Y get some poses for
5 L unregistered images. ;
i Retrieval | i . _ |
i 5 ; ) _ Unregistered _ " Registered |
\ P « Some unregistered images ‘ |
—» had numerous matches with
g v ~ | registered ones. 10 §
| E i ) w/o hloc i
i e bl | ! « Leveraging hloc for 0-91 hloc |
, —nhsemole ¢ 1 estimating their relative pose 98] |
i | i < i
S enhanced performance. £ 0.7] |
i 0.6 i
- V. . i i
5' | .« 0.505 —> 0.523 051 ;
i SfM E— \ 04 Train Public Private .

Sarlin, et al.: From Coarse to Fine: Robust Hierarchical Localization at Large Scale. CVPR, 2019.
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The final reconstruction achieved outstanding accuracy, featuring
remarkably precise camera poses.

Ground Truth Ours
mAA: 0.993

Heritage - Cyprus
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