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Motivation
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• Current visual recognition systems lack the capability to reason beyond

stack of convolutional layers because of its confined receptive fields.

• By using graphs, we can use globally spatial and semantic relationships

between objects.
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Motivation
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Spatial relationship

+

Semantic relationship

Global level reasoning
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Model

 Local module: performs pixel-level reasoning using ConvNet.

 Global module: performs global-level reasoning using graphs 
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Local Module
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 For a region of interest, crop mid-level feature and append high-level feature on it -> 𝑓𝑟

 Using GRU(gated recurrent unit), update spatial memory for region r

 u: update gate, z: reset gate
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Global Module

 Graphs in Global module

Region to Region graphs: Spatial relationship

• Can have multiple types of edges (left/right, top/bottom …)

• Nodes:       , Edges: 

(𝑤ℎ𝑒𝑟𝑒 ∆ = 50 𝑖𝑠 𝑡ℎ𝑒 𝑏𝑎𝑛𝑑𝑤𝑖𝑑𝑡ℎ)

6



J. Y. Choi. SNU

Global Module

 Graphs in Global module

Region to Class (class to Region): Assignment

• Assign regions to classes using soft-max score.

• Propagate beliefs from region to class or class to region.

• Edges:          ,
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Global Module

 Graphs in Global module

Class to Class: Semantic relationship

• Construct knowledge bases for encoding semanctic relationships 

between classes

• Can have multiple types of edges (is-kind-of, is-part-of …)

• Nodes:      , Edges: 
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Global Module

 Graphs in Global module
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• Node features:               , (R : # of regions, D: feature dimension)

• Class features:               , (C: # of classes)
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Global Module

 Feature enhancement

• Spatial path: enhance region features using spatial relationships
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Global Module

 Feature enhancement

• Semantic path: enhance region and class feature using semantic relationships
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Global Module

 Feature enhancement

• Final outputs
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Results
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Results
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conclusion
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• This paper uses graph to encode spatial and semantic relationship 

between regions and classes and passes massage on the graph.

• Its results show that the global reasoning beyond convolutions works 

better.



Reproducing Report
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공개한 코드가 오래된 버전 (2018년도)이어서 상당 부분을 수정하고 여러 패키지 및 cuda의 version을 맞추는 것에

많은 시간이 소요되었습니다. 또한 train에 많은 memory와 시간이 소모되어 논문에 나온 결과를 제대로

reproduce 하지 못하여 대신 code 분석과 어느정도 traing한 결과를 report 하였습니다.
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Code analysis
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1. In experiments/scripts/train_memory.sh run tools/trainval_memory.py
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Code analysis
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2. In tools/trainnal_memory.py run train_net in lib/model/train_val_memory.py 
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Code analysis
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3. In train_net run train_model in same file (line 73) 
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Code analysis
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4. In train_model load data and construct graph

-> Load data

-> construct graph
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Code analysis
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5. In construct_graph in lib/model/train_val_memoey.py, construct graph for training

-> most important part
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Code analysis
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6. In create_architecture in lib/net/network.py, define rois and its cls_prob (output) 
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Code analysis
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7. In _build_network in lib/nets/network.py, compute rois and its cls_prob through 

several conv layers
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Code analysis
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8. According to the graph for rois and its cls_prob, train the model iteratively in 

train_model function (lin 99~ 149 in train_model in lib/model/train_val_memory.py)
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Reproduced Results
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Total validation loss

(Test 결과는 또 다른 오류가 발생하여 얻지 못했습니다.)
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Reproduced Results

27(training 과정)
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Reproduced Results

28

Git link: https://github.com/JungHunOh/gcn_project.git

Requirements: tensorflow 1.15, cuda 10.0 etc.

https://github.com/JungHunOh/gcn_project.git

