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⚫Chart Understanding Introduction

Charts

Chart QA

Chart Editing

Chart Description

···

Chart-to-Code



⚫Chart Question Answering (QA) Task

Question (Q):  Which initiative has the highest percentage allocation in the chart?

Answer (A):  Renewable Energy



⚫Previous Synthetic Chart QA Dataset: Limited Types

Common Type: Line Chart

Novel Type: Contour Chart



⚫Previous Synthetic Chart QA Dataset: Limited Types

Synthetic Chart Dataset Real Chart Dataset

Various Chart Types



⚫Previous Synthetic Chart QA Dataset: Single-Plot Only

Single-Plot

Combined Subplot



⚫Previous Synthetic Chart QA Dataset: Single-Plot Only

Synthetic Chart Dataset Real Chart Dataset

Complex Combined Subplot



⚫Our Synthetic Dataset: Expand Chart Types & Combined Subplot

29 Chart Types

···

250+ Types of Combined Subplot

···

~10k Images,   ~300k QAs



⚫Quantitative Comparison with Other Datasets



⚫Qualitative Comparison with Other Datasets



⚫Our Data Synthesis Pipeline Overview



⚫Our Data Synthesis Pipeline

I. Single-Plot Generation II. Combined Subplot Generation

Combined Plot 

Single Plot 



⚫Our Data Synthesis Pipeline

III. Chart Image Divercification

Annotations 

Highest Point

Area Shading Zoom-in Inset 

··· 

IV. Chart Image Filtering

×
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⚫Our Data Synthesis Pipeline

III. Chart Image Divercification

Annotations 

Highest Point

Area Shading Zoom-in Inset 

··· 

√

IV. Chart Image Filtering



Question (Q) : What is the title of the left subplot?

Answer (A): The title of the left subplot is 'Trends in News Consumption Across Mediums'.

Descriptive QA:

⚫Our Data Synthesis Pipeline

IV. Chart QA 

Generation



Question (Q) : Which revenue source shows the largest difference between Local Media and

National Media?

Reasoning QA:

Answer (A): The differences for each source are: Newspaper Ad Revenue = 380 - 320 = 60M, Digital

Ad Revenue = 500 - 200 = 300M, Subscription Revenue = 150 - 100 = 50M, Donation Revenue = 25 -

50 = -25M. Largest difference is for Digital Ad Revenue with 300M. Answer: Digital Ad Revenue

⚫Our Data Synthesis Pipeline

IV. Chart QA 

Generation



⚫Model Training on Our Dataset – Supervised-Finetuning (SFT) 

Charts

Questions

+

GT

Answers

Predicted 

Answers

Loss

Pretrained 

MLLM
Finetuned 

MLLM



⚫Our ECDBench Construction

➢  Charts: 1,224

Single-plot: 364 

Multi-subplot: 860 

 2 types: 457  3 types: 403 

➢  Avg. Resolution: 1378 × 968 px

➢  Constructed via GPT-4o + human refinement

➢  Q&A Pairs: 2,448

1️⃣ Descriptive + 1️⃣ Reasoning QA per image



⚫Model Evaluation on Chart Benchmark

Training Set Comparison: 

Fine-tuning 

LLaVA-Next-Llama3-8B shows 

ECD > others



THANKS

Project：https://effective-chart-dataset-synthesis.github.io/
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