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판교 여의도

Total 48107 86275

DB 43297 77647

Query 4810 8628

주어진 판교/여의도 아웃도어 데이터셋을 Train(90%)/Validation(10%) 으로 나누어 평가
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[1] NetVLAD: CNN architecture for weakly supervised place recognition
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NetVLAD : CNN architecture for weakly supervised place recognition
Global 

Descriptor

For 

Top-10

Dataset Metric recall@1 recall@5 recall@10

판교

0.5m / 2.0° 28.42 34.38 35.7

1.0m / 5.0° 96.404 97.83 97.88

5.0m / 10.0° 100.0 100.0 100.0

여의도

0.5m / 2.0° 32.08 36.64 39.88

1.0m / 5.0° 86.6 89.11 90.16

5.0m / 10.0° 100.0 100.0 100.0

NetVLAD : CNN architecture for weakly supervised place recognition
Global 
Descriptor

For 
Top-10

NetVLAD로 추출한 DB(Train)의 GT를 기준으로 계산한 QR(Validation) Place Recognition의 성능

[1] NetVLAD: CNN architecture for weakly supervised place recognition
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SuperPoint & SuperGlue

[2] SuperPoint: Self-Supervised Interest Point Detection and Description
[3] SuperGlue: Learning Feature Matching with Graph Neural Networks
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SolvePnP : Estimate the orientation of a 3D object in a 2D image
PnP

algorithm

SolvePNP

[4] Opencv - Real Time pose estimation of a textured object
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투영(Projection)한 DB 이미지에서 QR-DB 매칭 키포인트(2D)에 대응되는 3D 라이다 포인트 파싱

2D-3D 대응점으로 PnP 알고리즘 수행하여 QR의 Pose를 계산

DB

DBQR

QR

Pose Estimation

SolvePnP(RANSAC)
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SolvePnP : Estimate the orientation of a 3D object in a 2D image
PnP

algorithm

Dataset Metric recall@1

판교

0.5m / 2.0° 99.792

1.0m / 5.0° 100.0

5.0 / 10.0° 100.0

여의도

0.5m / 2.0° 98.71

1.0m / 5.0° 99.51

5.0 / 10.0° 100.0

PnP 알고리즘을 통해서 추정한 Pose는 0.5m 이내에서 99%의 성능을 나타냄

Dataset Metric recall@1

판교

0.5m / 2.0° 28.42

1.0m / 5.0° 96.404

5.0m / 10.0° 100.0

여의도

0.5m / 2.0° 32.08

1.0m / 5.0° 86.6

5.0m / 10.0° 100.0
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키포인트 매칭이 가장 많은 QR에서 Pose를 예측하고
이후 Visual Odometry를 통해 최종 QR의 Pose를 예측
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1번째 QR

40번째 QR

41번째 QR

50번째 QR

Best Match

Visual Odometry
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Dataset Team 0.5m / 2.0° 1.0m / 5.0° 5.0m / 10.0°

판교
Our 44.00% 58.00% 68.00%

Baseline 24.00% 42.00% 52.00%

여의도
Our 82.00% 86.00% 92.00%

Baseline 30.00% 54.00% 72.00%

*Baseline : R2D2(tuned) + NetVLAD
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Jiwon Kim,       TaeJoo Kim,     Yujin Hwang,     Yukyung Choi

Thank you for attention

jwkim, yjhwang, tjkim, ykchoi@rcv.sejong.ac.kr

Visit to our GitHub! : https://github.com/sejong-rcv/SejongRCV-Outdoor

https://github.com/sejong-rcv/SejongRCV-Outdoor
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