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v.s.

<Object Detection>                  <Interaction Detection>

Kick, Drink, Carry, Hold, Hit, Eat, ….
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Existing Methods & Contribution of the Paper
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1. Extract human features & objects features 
using object detection network.

2. Pair these features exhaustively.

3.  Fed feature pairs into a multi-branch deep neural network 
to detect the relationship between humans and objects.

 It does not explicitly utilize the interaction information            
or the spatial relations between pairs.

 Graph Convolutional Branch, Spatial Attention Branch 
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Spatial Attention Branch
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1.  Obtain Human bounding boxes and object bounding boxes 
from a pre-trained object detector.
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Spatial Attention Branch
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2.  Human, object, and context visual features are extracted from
the image using RoI pooling.
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Spatial Attention Branch
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3.  Using binary maps of human and object locations, 
spatial attention features are extracted using convolutions.
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Spatial Attention Branch
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4.  Attention features are multiplied to refine the visual features by 
amplifying the pairs with high spatial correlation.
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Spatial Attention Branch
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5.  The refined feature vector is then used to predict the interaction 
proposal score of human-object pair ho.
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Graph Convolutional Branch
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1.  Define the humans and objects as nodes 
and only connecting edges between human-object pairs.
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Graph Convolutional Branch

10

2.  Previous works defined the adjacency as visual similarity. 
In this work, however, define adjacency values between 
h and o pair as interaction proposal score
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Graph Convolutional Branch
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3.  Traverse and update the nodes in the graph using their edges.
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Model Architecture

12

Visual

Spatial

Graph

 VSGNet

Final
prediction



J. Y. Choi. SNU

Experimental Results
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<Comparison with SOTA>          <Ablation Study>

Graph기반->

Graph기반->
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Experimental Results
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1. 저자가 Github에 공개한 코드를 기본적으로 참조하였습니다.

(https://github.com/ASMIftekhar/VSGNet)

코드의 구조

<- Metric인 mAP를 계산하는 코드
<- Metric인 mAP를 계산하는 코드 (API 사용)
<- Dataset으로부터 Image, Label Minibatch 생성하는 코드
<- Label 전처리, IoU 구하는 등 함수를 담아둔 코드
<- 프로그램이 시작하는 Main 코드
<- VSGNet Model이 구현되어 있는 코드

<- RoIPool, human-object feature paring이 구현되어 있는 코드
<- 시각화를 위한 코드 (사용하지 않음)
<- object detector 로부터의 prior를 가져오는 코드
<- Inference를 위한 코드 (사용하지 않음)
<- Training loop와 Test를 통해 metric를 출력하는 코드

https://github.com/ASMIftekhar/VSGNet


J. Y. Choi. SNU

Paper Reproducing
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2. 논문 내용 및 Code Implementation을 공부하기 위한 목적으로,  
공개코드를 모방하여 코딩을 해보았습니다. (4~5월)

<- main 함수 reimplementation

<- model 함수 reimplementation

<- train_test 함수 reimplementation



J. Y. Choi. SNU

Paper Reproducing
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3. main_ywkim.py 코드의

구조를 자세히

설명하겠습니다. Function,
Library
import

Seed 
설정

Hyperparameter 설정
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Paper Reproducing

V-COCO
Dataset
가져오고
Batch 만들기

Model 가져오고
앞단의 convolutional layer 
freeze
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Paper Reproducing

SGD로 Model Train
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4. 이번에는 model_ywkim.py 코드의 구조를 자세히 설명하겠습니다.

RoIPooling하는 함수를 pre-define
(Average Pooling 사용)

<- pretrained ResNet152 model로 Image에서 CNN Featuremap을 얻음
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Paper Reproducing
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Visual branch에 해당. Human feature/ object feature/ context feature 얻는 부분
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Paper Reproducing

22

Spatial Branch에 해당. Binary map을 CNN에 통과시켜 Spatial Attention Feature a_ho를 얻는 부분
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Human feature와 object feature 를 하나씩 pairing하여 concatenated feature를 얻는 부분
예를 들어 이미지 내에서 사람이 세명, 물체가 네개 검출되었다면 총 12개의 concatenated feature를 생성함
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Paper Reproducing
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Concatenated feature에 Spatial attention featur를 곱해 Spatially refined feature를 얻고,
이를 기반으로 interaction proposal score i_ho와 prediction score p_Ref를 얻는 부분
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Paper Reproducing
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Spatial attention feature로부터 prediction score p_Att를 얻는 부분
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Graph의 Node인 Human, object 의 node feature를 가져오는 부분
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Interaction proposal score를 기반으로 graph의 adjacency를 구성하고,
Graph convolution을 수행하는 부분
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Paper Reproducing
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Human-object pair를 다시 구성한 후, prediction score p_Graph를 얻는 부분
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Paper Reproducing Result
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<논문에서 Report된 V-COCO dataset에서의 성능 지표>

cf) Reproducing했을 때는 공식 API를 사용하여 성능 지표를 낸 것이 아니어서
이로 인한 오차가 있을 수 있습니다.

Code 주소 : https://github.com/ascii1203/VSGNet

Reproducing 결과 (Sc 1)

46.75

52.37

-

54.57

https://github.com/ascii1203/VSGNet


J. Y. Choi. SNU 30


