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Latest Models Potentially Strong Enough

ARCGSM-8K
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GSM-8K: Grade-school mathematics questions

ARC: Grade-school MC science questions

GPT-4

A
cc

 (%
)

GPT-4

GSM-8K Example

Problem
George wants to warm his hands quickly by rubbing them. Which skin 
surface will produce the most heat?

Choice
(A) dry palms (C) palms covered with oil   
(B) wet palms (D) palms covered with lotion

Answer
(A) dry palms

ARC Example
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However, the Road Ahead Remains Long

Performance on MathVista

GPT-4V fails on this simple problem

Hallucination
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MathVista (2024): math reasoning in visual context
(difficulty: from K-12 to college level)

Human*: annotators with high-school diploma or higher
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Visual Math Reasoning
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Fundamental AI Problem 2000BC, Mesopotamia K-12 Math Education

Wide Applications



With MathVista, we report, for the first time, a 
comprehensive quantitative and qualitative 

evaluation of GPT-4V and other large models in 
mathematical reasoning in visual contexts

5



The MathVista Benchmark
Demo: https://mathvista.github.io/#visualization
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https://mathvista.github.io/


Comprehensive Sources: 31 Datasets



Core Math Reasoning

Arithmetic

Algebraic

Statistical

Geometry

Scientific

Logical

Numeric
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Diverse Visual Contexts

Natural Images Synthetic Scene Geometry DiagramAbstract Scene

Table Puzzle Test Function Plot Scientific Figure

Scatter PlotBar ChartLine Plot Pie Chart
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We Created Three New Datasets
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How Good are Current Advanced Models?

Question: What is the highest amount this 
glass measures?

Ground truth: 400 ml

Google Bard: 
The highest amount the beaker in the image measures is 600 ml. 

The markings on the side of the beaker are in milliliters (ml). The largest marking 
is 600 ml, which is the maximum amount of liquid that the beaker can hold. 

The other markings on the beaker are 300 ml, 200 ml, 100 ml, and -400 ml. The 
negative markings indicate the amount of liquid that is below the zero mark.

Google Gemini Pro: 
The highest amount this glass measures is 600ml.

OpenAI GPT-4V 
The highest amount this glass measures is 600 ml.

❌

❌

❌
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GPT-4V Falls Short of Humans by 10.4%
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GPT-4V Outperforms Humans in Some Areas!

13



Tool-Augmented GPT-4 on Par with Bard
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Key Finding: Self-Consistency in GPT-4V



Key Finding: Self-Consistency in GPT-4V



GPT-4V for Multi-Turn Human-AI Interactions
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GPT-4V for Multi-Turn Human-AI Interactions
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GPT-4V for Multi-Turn Human-AI Interactions
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MathVista: Among the Most Popular VQA Datasets
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4K+ downloads per month Top 3 most downloaded VQA datasets

https://huggingface.co/datasets/AI4Math/MathVista



MathVista: Advance the Latest AI Models
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Gemini 1.0, Dec 2023
Gemini 1.5, Mar 2024

Claude 3, Mar 2024

MM1, Mar 2024

LLaVA 1.0, Oct 2023
LLaVA 1.6, Jan 2024

Grok-1.5V, April 2024



The Road Ahead Remains Long
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Thank You!
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https://mathvista.github.io/


