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What’s next for diagnostic visual reasoning?
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~70k different scenes

Objects: chair, table, bed, refrigerator, cart

Parts:
chair: arm, leg, back, seat, central support, pedestal, leg bar, wheel, arm vertical bar, 

arm horizontal bar
table: top, drawer, shelf, leg, pedestal, leg bar, door, central support, wheel
bed: sleep area, leg, back
refrigerator: body, door
cart: body, wheel

Part Colors: gray, red, blue, green, brown, cyan, purple, and yellow

Spatial Relationship: left, right, front, behind
Physics: stable, unstable, possible positional change

Geometric Relationship: line-line perpendicular, line-line parallel, plane-plane 
perpendicular, plane-plane parallel, line-plane perpendicular, line-plane parallel



The PTR Dataset - Examples
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How many? 
2!
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Relational Reasoning

The doors 
are purple

This is a 
refrigerat

or

This 
is the 
chair

The leg bars are 
perpendicular to
the doors

And they 
are blue! 

Question: What is the color of the part 
in the chair that can be considered a 
line, and is perpendicular to the purple 
part of the refrigerator? 
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Analogical Reasoning
Question: the thing with five legs has 
certain positional relation to the object 
with blue seat. By analogy, how many 
objects does the bed have the same 
positional relation to ? 

This chair has 
five legs

This chair has a 
blue seat

The first object is 
behind and to the 
left of the second

This is 
the bed

It’s behind and to 
the left of TWO 

objects!
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Arithmetic Reasoning
• What is the sum of the number of legs in the 

chair, and number of wheels in the cart?

The chair has 
five legs

The cart has 
two wheels

5 + 2 = 7 !
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Physical Reasoning

Towards which direction shall the cart 
move to become stable?

This is the cart 
and it will fall of 

the table

Mental 
Simulation of 

Possible 
Changes

Moving front!
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Data Efficiency



Cross-Category Generalization
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Ablative Studies on NS-VQA
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Summary

• Next generation visual-reasoning benchmark on part-based reasoning
• Four question types:

• Concept
• Relation
• Analogy
• Arithmetic
• Physics

• Baseline Analyses of neural / neural-symbolic models
• Long way to go compared with human performances



Thanks


