Knowledge-based Visual Question Answering
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In the field of Knowledge-Based Visual Question Answering (KB-VQA), where external knowledge is essential for accurate responses, significant progress has been made through the use of Large Language Models

(LLMs). BLIP-2, a widely used multimodal LLM, employs a single-layer Q-Former for visual feature extraction and cross-modal interaction. However, it faces challenges in handling tasks requiring complex reasoning.

To address these limitations, we propose integrating the Multimodal Co-Attention Network (MCAN), which utilizes a multi-layered structure to enhance interactions between visual and textual inputs. Additionally, we

introduce Question-Aware Prompts during fine-tuning, which combine Answer Candidates with confidence scores and Answer-Aware Examples from previous cases. This approach improves the model's ability to

interpret questions and generate more contextually relevant answers.

Experimental results on KB-VQA datasets demonstrate a 6.9% accuracy improvement over baseline models, highlighting the effectiveness of our method in addressing complex multimodal reasoning tasks.
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RESULTS

Question-Aware Prompts

Question-Aware Prompt T+X

Prompt info: "Your task is to answer a knowledge-based question. Please choose the correct answer in the choices
according to the context, the question, the answer candidates. Each answer candidate is associated with a
confidence score within a bracket. The true answer may not be included in the candidates.”

Context: Inflated kites in various shapes float in the air.
Question: What chemical makes cats fly?

Candidates: air(0.68), helium(0.62), ...

Answer: helium

Context: The man is smiling at a birthday cake.
Question: What is he about to blow out?
Candidates: candle(0.99), birthday(0.02), fire(0.01)
Answer: candle

Context: a group of children stand around a cake.
Question: What fills the balloons?
Candidates: air(0.28), helium(0.07), wine(0.03)
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Answer-Aware Examples
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Comparison Accuracy

: Question-Aware
Only-Question Acc Prompt Acc
Q-Former 49.2 55.65
MCAN 52.65 -
Ours (Q-Former + MCAN) 50 56.1
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Ablation Study

OK-VQA Acc Question-Aware Prompt
Acc
Image Feature
w/ Linear Projection to Q-Former 38.83 -
Image Feature to Q-former 43.15 ]
Image Feature w/ Linear Layer to LLM
) / g 51.19 53.8
Ours (Image Feature to LLM
e fmas N ) 50 56.1
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