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Vision Language 
Understanding

• Aligning image and text

• Given an image and many pieces of text, decide what 
is the best match.

• First large scale model: CLIP, OpenAI 2021

• There exists challenges

• Structural Reasoning or Generalisation!



Challenge (1): Compositional Attribute 
Generalisation

Yellow  Cube Red Cylinder ?



Challenge (2): Compositional 
relation generalisation



Challenge (3): Vision Language Understanding



VLM 
challenges in 
practice:

Self driving cars: 
- Never seen a Yellow 

Porsche,
- See one when crossing 

the road,
- Stop or carry on 

walking?











Tensor Logic



Tensor Logic
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Quantum Tensor Logic



Example
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Architecture



Classical 
Simulation 

Results



Parameter Efficiency



Results



Hardware Runs



Hardware Runs



In Progress
• Why did the general purpose model not 

do well on HW?

• Tensor Contraction, Bell test, post-
selection, lots of shots! £££

• Solution: replace with discard! 

• Unknown theory.



Future Directions
• Apply to quantum data:

oPregroups were based on valence 
theory

• Charles Sanders Peirce: atoms with 
hooks



Structure Informed Reasoning

Algebra Tensor Spaces Quantum 
Circuits



Quantum circuits are 
beneficial!

• 1- Can we do without the structure?
o Yes, at the expenses of billions more 

parameters and lack of transparency
o Transformers

• 2- Can we do without quantum circuits?
o Yes, at the expense of millions more parameters 

and less speed
o Tensor Networks

• 3- Can we do without tensor spaces?
o Not sur!
o Whenever there is a relation there is a tensor.



Thank you!
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