
 

MMPerspective: Do MLLMs Understand Perspective? A Comprehensive 
Benchmark for Perspective Perception, Reasoning, and Robustness

Key Contribution
• We introduce MMPerspective, the first dedicated benchmark for evaluating 

perspective understanding in MLLMs, spanning 10 tasks across three 
dimensions, consisting of 2,711 instances and 5,083 QA pairs.

• We conduct a comprehensive evaluation of 43 representative MLLMs and 
reveal key limitations in perspective perception, reasoning, and robustness.

• We offer new insights into current model bottlenecks and provide guidance 
toward building geometry-aware, spatially grounded multimodal systems.

Preliminary: Perspective Foundation

Perspective describes how a 3D scene is 
projected onto a 2D image based on the 
viewer’s position. The Station Point (SP) 
denotes the viewer or camera location, the 
Picture Plane (PP) is where the projection 
occurs, the Horizon Line (HL) corresponds 
to the viewer’s eye level, and Vanishing 
Points (VPs) are where sets of parallel 
lines in 3D appear to converge, forming 1-, 
2-, or 3-point perspective.

Left: MMPerspective benchmark consists of 2,711 instances and 5,083 QA pairs, hierarchically organized into 3 core 
categories (Perspective Perception, Reasoning, and Robustness). 

Right: The accuracy of 8 representative MLLMs on 10 tasks of MMPerspective across the 3 categories.
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Perspective is nothing more than a rational demonstration applied to the consideration 
of how objects in front of the eye transmit their image to it. — Leonardo da Vinci [1]

Perspective illustration with terminology. The figure is adapted from 
Robertson and Bertling (2013) [2].

MMPerspective benchmark overview. We introduce 10 tasks spanning 3 complementary dimensions of perspective 
understanding: Perspective Perception, Reasoning, and Robustness.

Data Curation Pipeline for MMPerspective.

Heatmaps illustrating the relationship between model size and performance, 
measured by P&R Overall Accuracy and Robustness.

Error pattern analysis across model families: (a) Cumulative distribution of phi coefficients shows significantly higher correlations within families than across 
families. (b) Task-wise breakdown reveals perception tasks exhibit the strongest family-specific patterns, while reasoning tasks show weaker family effects.

Experiments

Correlation analysis between performance and size across MLLM families. Total model scaling strongly impacts perspective understanding, 
while vision encoder size has a limited influence on robustness.

Findings
(1) Current multimodal large 
models still struggle to truly 
understand perspective. (2) Models 
perform reasonably on simple tasks 
but drop sharply when tasks 
require deeper geometric reasoning 
or viewpoint inference. (3) CoT 
modestly improves model 
performance and robustness on 
perspective-related tasks by 
encouraging stepwise deduction. (4) 
while architectural and training 
choices strongly influence 
perspective perception biases, 
spatial reasoning challenges 
present consistent difficulties 
across all model families.
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The relationship between Station Point (SP), 
Picture Plane (PP), Line of Sight (LS), and Horizon 

Line (HL) in perspective drawing. Project PageChain of Thought (CoT) prompting improves MLLM performance on perspective tasks.

Performance of MLLMs on MMPerspective. Models are grouped by size and ranked by overall accuracy. 
Best scores in each group are bolded.


