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Introduction
n Multi-modal Instruction Fine-tuning
Ø Task: Enable LLMs models to understand visual inputs and perform 

instruction-following outputs--dialogue capabilities based on visual data

ViT

Ø Format: 
          Predicted = MLLM(Input; θ), where Input = {<images>,<text>}

Ø Core Challenge: Poor task diversity limits the generalization ability 
of MLLMs, leading to biased outputs.

Projection 
M

odel

Are there two people 
visible in the scene?

LLM
No, there are no people visible 
in the scene. We see only a train 
engine sitting on the tracks.

Motivation

Ø Insufficient Task-specific Data:  
The poor diversity of VQA tasks
leads to MLLMs being exposed
to out-of-distribution(OOD) 
situations. 

n Limitations of Existing Multi-modal Fine-tuning Datasets

ØExpensive, Time-consuming, 
Labor-intensive Annotations:
Involvement of a large number of specialized personnel, lack of automation.   

n Rich Knowledge and Strong Ability of MLLMs 
Ø GPT-4o: Powerful text understanding, visual-text understanding, reasoning abilities
Ø CLIP: Robust text-to-image alignment capabilities
Ø GLM-4v, InternVL-Chat, InternVL2: Strong visual understanding and question 

answering ability, skilled at solving multimodal tasks
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Contribution
Ø A novel multi-modal instruction fine-tuning dataset, TaskGalaxy, which 

contains tens of thousands of vision task types and approximately 413k 
samples, addressing the limitation of task diversity in existing datasets

Ø An almost fully automated pipeline for creating a comprehensive fine-
tuning dataset of diverse task types was designed, which can be flexibly 
expanded by incorporating high-quality images, task types, and question-
answer samples

Ø Incorporating TaskGalaxy into the fine-tuning of LLaVA-v1.5 and 
InternVL-Chat-v1.0 resulted in improvements across all 16 benchmarks 
compared to fine-tuning with the original data, proving expanding the 
diversity of visual task types and high-quality question-answer pairs 
associated with these tasks significantly enhances the generalization 
capabilities of multimodal models
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GPT-4o

……Given an image and multiple 
task Labels……However, some task 
labels might not be relevant to the 
image content and thus cannot 
generate relevant questions......

Prompt for task type filtering:

… …

x

d) Q&A Generation

……Your task is:……for each task label, 
propose a question and answer pair 
related to the image content…… Each 
line should represent a question and 
answer pair corresponding to a task 
label in the following JSON format: 
{"task type": "question": "answer":}

GPT-4o

Prompt for Q&A Generation:

,task type, question, answer

…

x

e) Screening filtering
…

GLM-4v-9B InternVL-
Chat-V1.5

InternVL2
-26B

Prompt for Screening Filtering:
……Your task is: Given an image and a 
multimodal content understanding-
related task label, along with a 
question related to that task 
label…determine whether the task 
label and question are suitable for 
the image. If suitable, score it as 1; 
otherwise, score it as 0……
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Pipeline —— TaskGalaxy

Task Types Cases
Ø100+ task type seedsà.    à 19,227 task types

Images Task types related to image content

1.image description~culture-based~architecture and landmarks
2.content creation~virtual tour narration~city landmark tours
3.visual question answering~location-based visual question 
answering~identify specific landmark in image

1.visual data mining~visual commonsense 
reasoning~spatial relationship reasoning
2.visual data mining~visual reasoning~logical reasoning

1.text generation based on image~news article 
generation~contextual background generation
2.summarization~news article summarization
3.ocr~identification~newspaper ocr

1.image description~activity-based~sports event description
2.analysis~athletic skills techniques~skill classification
3.image content understanding~content 
recognition~sportsmanship recognition

Evaluation
❖ Benefits of high task type coverage in TaskGalaxy for the SFT stage

❖ More Task Types, the Better !

❖ TaskGalaxy: Leading the Way in Instruction-Tuning Performance

❖ The Benefits of Chain-of-Thought

❖ TaskGalaxy remains strong on advanced architecture.


