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Divergent paths

Scaling hypothesis

• Deep learning models need
more data and computational
power

Integration hypothesis

• School of symbolism and
connectionism have properties
that can complement each
other’s faults



Complementarity vs. dichotomy



“NeSy AI is in need of standard benchmarks …  [to] provide a fair comparative 

evaluation of different approaches…(Garcez & Lamb,  2020)



Contributions Theoretical side:

• Unified framework for NeSy
model

• Unified framework for
benchmark

Practical side:

• Devise common
benchmark for testing
current and future models



Yi, K. et. al 

(2019) 

Manhaeve, R. et. 

al (2018) 

Yi, K. et. al 

(2019) 



Luc De Raedt et al., 2020 (revised on May 21, 2023)

Md K. Saker et al., 2021





Johnson, J. et. al (2017) 

• Exist, Count, Compare Integer, Query Attribute, 
and Compare Attribute,



Sort-of-CLEVR (Santoro, A., et. Al (2017))CLEVR-Hans3 (Stammer, et. Al 2021)

CLEVRER (Kexin, Yi, et. al, 2020)

• Query Attribute, and Compare Attribute,



Dong, H. et. al (2019) 

Barret, D. et. al (2018) 





Taxonomy of NeSy benchmarks
Nature of Task Format Input-output during inference Datasets

Object-centric relational reasoning Natural language description of scenes with 

some predicates in .json

Query and image - answer CLEVR

CLEVR-CoGenT

CLEVR-Hans

Kadinsky Patterns

Task-driven reasoning Specify a set of axioms and the model

completes a goal

Axioms-goal completion Linear regression (real state

dataset)

Clustering (Badreddine, S. et 

al., 2021)

Block’s world problem

Knowledge graph reasoning NL description of knowledge OR set of facts 

and relations

Query-Answer Wiki-hop KB

Med-Hop KB

Object centric abstract reasoning IQ like images and the model must complete 

the pattern

Image - Image Procedurally Generated 

Matrices

Counterfactual reasoning Hypothetical queries Video and query - answer CLEVRER



SaSSy-CLEVR Overview
Object centric relational 
reasoning

Task driven 
reasoning

Knowledge graph 
reasoning

Abstract reasoning Counterfactual reasoning

CLEVR-Hans-3 Elaborate on 
CLEVR-Hans3

Synthetize KG from 
CLEVR-Hans3

Elaborate on Sort-
of-CLEVR

Hypothetical queries over 
CLEVR

If the blue metal cube is

taken, how many objects are

left?



CLEVR-Hans3 for object-
centric and KG reasoning

• Visual confounder in test set

• Generate KG



Task-driven reasoning

• Possible actions:

• Move(object, X, Y, Z)

• Add(object, shape, color, size, color)

• ChangeColor(object, color)

• Remove(object)

• Evaluated using Hungarian Loss

• More rules?



Abstract reasoning: elaborating Sort-of-
CLEVR
• Attributes: 

• 2 shapes

• 7 colours

• 2 sizes

• Maximum 10 objects per panel

• 5-panel image sequences: model must complete the 5th

panel

• Arithmetic progression

• Clockwise movement

• Alternating

• Visual confounder during testing

• Colour

• Shape

• Rotation?



Counterfactual 
reasoning

• Query Attribute: What color 
is the thing right of the red 
sphere? 

• Counting: How many red 
cubes are there? 

• Existence: Are there any 
cubes to the right of the red 
thing? 

• Compare Integer: Are there 
fewer cubes than red things? 

• Query Attribute: What color is 
the thing right of the red 
sphere if the blue cube is 
removed?

• Counting: how many objects 
will there be if the blue metal 
cube is removed?

• Existence:  Will there be any 
cubes to the right of the red 
thing if the blue cube is 
removed?

• Compare Integer: Will there be 
fewer cubes than red things if 
the red cube is removed?



Appendix
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