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▪ Self-Attention & Guided-Attention Units

▪ Modular Co-Attention (MCA)

▪ Modular Co-Attention Network

▪ Deep Modular Co-Attention Networks for Visual Question Answering 

Yu, Zhou, et al. "Deep modular co-attention networks for visual question answering." 

Proceedings of the IEEE/CVF Conference on Computer Vision and Pattern Recognition. 2019.

The Winning Entry to the VQA Challenge 2019.
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Self-Attention & Guided-Attention Units

▪ Multi-head Attention

Deep Modular Co-Attention Networks for Visual Question Answering 

• q = Query
• K = Key
• V = Value
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Modular Co-Attention (MCA)

▪ Identity – Guided-Attention

▪ Self-Attention – Guided-Attention

▪ Self-Attention – Self & Guided-Attention

Deep Modular Co-Attention Networks for Visual Question Answering 
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Modular Co-Attention Network

Deep Modular Co-Attention Networks for Visual Question Answering 

▪ Multimodal Fusion and Output Classifier

• 𝑀𝐿𝑃: 𝐹𝐶 𝑑 − 𝑅𝑒𝐿𝑈 − 𝐷𝑟𝑜𝑝𝑜𝑢𝑡 0.1 − 𝐹𝐶(1)
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Experiment Settings

▪ Dataset: VQA-v2 

Yes/No, Number, Other

- Train: 80k images,  444k Q/A pairs

- Test: 80k images, 448k Q/A pairs

- Validation: 40k images, 214 Q/A pairs 

▪ Input Preprocessing 

Image: Faster R-CNN with ResNet-101

Question:  300-D GloVe word Embedding

Deep Modular Co-Attention Networks for Visual Question Answering 
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Experiment Results

Deep Modular Co-Attention Networks for Visual Question Answering 

Figure 6: The overall and per-type accuracies of the 𝑴𝑪𝑨𝑵𝒆𝒅 − 𝑳 models equipped 

with different MCA variants, where the number of layers 𝑳 ∈ {𝟏, 𝟐, 𝟒, 𝟔}. 

All the reported results are evaluated on the val split. 

Table 2: Accuracies of single-model on the test-dev and test-

standard splits to compare with the state-of-the-art methods. 

All the methods use the same bottom-up attention visual features 

[1], and are trained on the train+val+vg sets (vg denotes the 

augmented VQA samples from Visual Genome). 

Model
Test-dev Test-std

All Y/N Num Other All

Bottom-Up 65.32 81.82 44.21 56.05 65.67

MFH 68.76 84.27 49.56 59.89 -

BAN 69.52 85.31 50.93 60.26 -

BAN+Counter 70.04 85.42 54.04 60.52 70.35

𝑀𝐶𝐴𝑁𝑒𝑑 − 6
(paper)

70.63 86.82 53.26 60.72 70.90

𝑀𝐶𝐴𝑁𝑒𝑑 − 6
(our)

70.30 86.91 53.42 60.24 70.61


