
BigCharts-R1: Enhanced Chart Reasoning with Visual Reinforcement Finetuning

(a) The Chart Data Challenge: Metadata vs. Diversity
(b) Limitations of Current Chart QA Data Generation

(a) BigCharts: Generating Diverse Charts with Rich Metadata

(b) A Training Framework that Combines Supervised 

Fine-Tuning (SFT) and Reinforcement Learning

Average score across five benchmarks 

(FigureQA, DVQA, PlotQA, ChartQA, CharXiv)

Ahmed Masry, Abhay Puri, Masoud Hashemi, Juan A. Rodriguez, Megh Thakkar, Khyati Mahajan, Vikas Yadav, Sathwik Tejaswi Madhusudhan, 

Alexandre Piché, Dzmitry Bahdanau, Christopher Pal, David Vazquez, Enamul Hoque, Perouz Taslakian, Sai Rajeswar, Spandana Gella

Real-world Charts 
(Diverse, but no Metadata)

Synthetic Charts 
(Homogenous, but with Metadata)

Prior Work Ours

𝑹𝒕𝒐𝒕𝒂𝒍 =  𝑹𝑪𝑬𝑹𝑴 + 𝑹𝑭𝒎𝒕
𝑹𝒇𝒎𝒕 = ቊ

1,  𝑖𝑓 𝑣𝑎𝑙𝑖𝑑 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑒 𝑠𝑡𝑟𝑢𝑐𝑡𝑢𝑟𝑒 
0,  𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒 

𝑬𝑹 𝔂, y =
|𝓎 − 𝑦|

𝑦
𝑹𝑪𝑬𝑹𝑴 𝔂, 𝒚 =

1

1 + 𝐸𝑅(𝓎, 𝑦)
,  𝑖𝑓 𝑏𝑜𝑡ℎ𝓎 𝑎𝑛𝑑 𝑦 𝑎𝑟𝑒 𝑛𝑢𝑚𝑒𝑟𝑖𝑐
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Reward Functions

(a) Supervised Fine-Tuning (SFT) on the BigCharts 

Dataset boosts performance, with our Reinforcement 
Learning (RL) method delivering even greater gains.

(b) BigCharts Dataset 
Outperforms Existing Datasets

(c) Impact of Replotted 
Charts on QA Accuracy
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