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Motivation

 Image 안의 Label 간연관성이용

Image Feature Label
ClassifierResNet

Label Graph

GCN

Label graph 를 independent object classifier 로 mapping 해주는 GCN을학습하자!



Background

 How to train GCN:

 GCN: correlation matrix 에기반해 node 사이의정보를 propagate

correlation matrix 가주어지지않은환경에서는 data를통해구하기

 Data-driven matrix

 학습 set 에있는 label pair 이용

 어떤 label 들이서로얼마나 co-occur 하는지확률로

 문제: 희귀한 label pair가 noise가될 수있다 (outliers’ effect)



Implementations

 noise 제거를 위해 threshold with tau

 noise 없어지면서, 자신까지 oversmoothing 되는 문제

 자신이 oversmoothing 되지 않도록 fixed weight value

 주변 : distribution 에 따라 weight 조절

 Binary matrix

 Re-weighted matrix



Experiments

 Representational Learning

 입력: 448x448 영상

 모듈: ResNet101, ImageNet pretrained

 출력: 2048-dim feature vector

 Graph Convolutional Network

 입력: Cx300 word embedding features 

(pretrained, GLoVe)

 모듈: GCN 2개

 출력: Cx2048 interdependent object classifier



Experiments

MS-COCO, VOC2007 : SOTA < Binary < Re-weighted



Ablation Studies

 Correlation Matrix

 GCN 

𝝉 (in binary matrix) p (in re-weighted matrix)

type of word embeddings GCN layer depth
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Ablation Studies

 GCN 

type of word embeddings GCN layer depth

유의미한 차이 X

깊을수록 성능저하



Conclusion

 Image Recognition 분야에 GCN을 적용함

 ML-GCN 을 통해 파악한 label dependencies를 이용해 더 성능 좋은

classifier 를 학습함

 Image retrieval 관점에서, image representation 자체의 학습에도

도움되는 것 확인함

 ML-GCN + K-NN algorithm vs ResNet backbone



Code Implementations

 Existing code

 fixed some deprecated functions (not supported by torch >0,4 version)

 Data

 Save COCO2014 dataset

 in directory data/coco/data

 Environment

 saved conda environment file in environment.yaml

 conda env create -f environment.yml --name MLGCN

 conda activate MLGCN

* Detailed guide in my github repository



Training & Testing

 Train

 reweighted matrix, batch_size = 8, epochs=40 (epoch_step = 20), training time = about 1.5 day 

 Test

 bash demo.sh # to see test results for COCO2014

 Reproduced Results

 error rate all lower than 1.5% → well reproduced!



Repository

 My Repository

 https://github.com/Cheeun/ML-GCN

 Original

 https://github.com/Megvii-Nanjing/ML-GCN

https://github.com/Cheeun/ML-GCN
https://github.com/Megvii-Nanjing/ML-GCN

