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Image Retrieval
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NetVLAD+PCAwhiten

APGeM(IN)
(concat)

APGeM(GL)
(concat)

L2 Norm

Global Descriptor

NetVLAD+PCAwhiten(4096)(Naver Indoor) , APGeM(1024)(Oxford+ImageNet) , APGeM(1024)(Google Landmark)  
총 (6144) 차원의 Ensemble 형태의 Global Descriptor 구성

Image Retrieval

Ensemble
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정성적 성능 평가

Query Top 5

Image Retrieval
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Image Retrieval

Train / Validation

Indoor b1 dataset -> Train(80%) / Validation(20%)

Indoor b1 dataset

Train (22738 장) Validation (4049 장)

2019-04-16_15-35-46 2019-08-20_10-41-18

2019-04-16_16-14-48

Validation sampling
(405 장)

2019-08-20_10-41-18

Train / Validation sampling
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D2 Backbone(vgg16)을 사용하고 학습 시키는 것이
더 나은 성능을 보이는 것을 확인

Image Retrieval

정량적 평가

name pca
performance 

(top 1)
performance 

(top 10)

SIFT + VLAD x 2.22/9.38/40.00 4.68/17.53/64.20

rootSIFT + VLAD x 1.98/8.89/40.00 4.44/17.78/66.42

D2_NetVLAD (train x) x 0.99/3.70/17.53 1.48/4.94/29.63

D2_NetVLAD (train o) x 1.98/7.41/46.91 4.94/20.25/76.30

D2_NetVLAD (train x) 4096 1.73/7.65/37.28 3.46/17.28/68.40

D2_NetVLAD (train o) 4096 1.73/8.89/45.68 4.44/19.75/75.31

Pitts_NetVLAD (train x) x 1.23/5.43/29.88 3.21/14.07/56.79

Pitts_NetVLAD (train o) x 1.23/8.40/45.93 4.20/19.75/71.36

Pitts_NetVLAD (train x) 4096 1.73/7.65/34.57 4.20/17.28/67.90

Pitts_NetVLAD (train o) 4096 1.98/9.63/45.68 4.69/20.25/75.80

APGeM x 1.73/6.42/32.10 2.47/11.60/59.26

APGeM_LM18 x 1.23/7.41/34.32 2.47/14.32/64.94

Ensemble(APGeM + APGeM_LM18 + D2_NetVLAD) x 1.98/9.88/46.42 4.44/20.00/76.05
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Top k 중 Inlier 개수가 가장 많은 Frame을 찾아 Top 1으로 선정한다.

Top k Frames
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The number of inliers

KNN Searching

Reranking

Pipeline
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Multiple-view geometry problems
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View Point 가 살짝 어긋나있더라도 Matching 성공

Query Top 1

Reranking

Local matching
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Reranking

정량적 평가

name performance (top 1)

SIFT 17.28/29.63/54.32

rootSIFT 18.77/32.10/58.52

D2 Single Scale (D2 SS) 41.32/52.84/71.60

D2 Multi Scale (D2 MS) 39.75/53.58/70.86

SuperPoint & SuperGlue 37.78/51.36/69.88

Local matching 평가
(Local matcher를 바꿔가며 pose estimation 까지 진행했을 때의 성능)

Retrieval은 Ensemble network로 고정
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- PnP Reranking

실험을 통해 선정

Reranking

Reranking algorithm
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Reranking

정성적 평가

- Reranking 전

- Reranking 후
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Reranking

정량적 평가

여러 Reranking 방법을 적용한 후
local matcher에 따른 pose estimation 성능

Retrieval은 Ensemble network로 고정

name performance (Top 1)

Ensemble + D2SS 41.23/52.84/71.60

Ensemble + D2SS + PnPR 51.85/67.41/85.68

Ensemble + D2MS 39.75/53.58/70.86

Ensemble + D2MS + PnPR 51.36/68.40/84.94

Ensemble + SuperGlue 37.78/51.36/69.88

Ensemble + SuperGlue + PnPR 51.60/64.69/85.19
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DB 데이터 전처리

Pose estimation
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QR 데이터 전처리

Basler 
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Pose estimation
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Pipeline
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Aggregate PointsLocal matching Localization

Outlier에 강인한 Pose Estimation을 위해
Top-1의 timestamp상 앞, 뒤 프레임을 추가적으로 사용,

총 3장의 영상과 Query의 matching keypoint를
Aggregate 후 PnP 알고리즘을 RANSAC 알고리즘으로 optimizing

Pose estimation
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PnP 알고리즘
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Pose estimation
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정량적 평가

name performance (top 1)

D2 SS+ pnpr 51.85/67.41/85.68

D2 SS + pnpr + covis 1 53.83/71.36/87.65

D2 SS + pnpr + covis 2 51.36/68.64/86.67

D2 MS+ pnpr 51.36/68.40/84.94

D2 MS + pnpr + covis 1 54.32/72.35/87.65

D2 MS + pnpr + covis 2 53.33/69.14/85.68

SuperPoint & SuperGlue + pnpr 51.60/64.69/85.19

SuperPoint & SuperGlue + pnpr + covis 1 50.62/68.40/86.42

SuperPoint & SuperGlue + pnpr + covis 2 50.12/68.15/86.42

Pose estimation

Retrieval은 Ensemble network로 고정
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Thank you for attention

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

