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Context of the Exercise

• We will use a dataset from Freeman & Ziemba, 2013, a study on V1 
and V2 responses to visual textures in macaque monkeys. 
• Objective: Learn how to create and manipulate Gabor filters and RDM 

1. Gabor filtering: construct Gabor filters (lots of work) 
2. Alignment between Gabor filtering and monkey V1 activity: 

using RDMs to compare Gabor features and V1 activities



Overview of  the 
visual system





To optic nerve







What are Gabor Filters?

• Gabor filters are a class of linear 
filters used for texture and edge 
analysis in image processing. 
• They are based on the 

mathematical concept of a 
sinusoidal wave (sine or cosine) 
modulated by a Gaussian 
envelope.









Role in Vision
• Gabor filters are thought to model the way the human visual system 

processes spatial and frequency information. 
• They mimic the receptive fields of neurons in the visual cortex, 

particularly those involved in edge detection and spatial frequency 
analysis.



Representational Dissimilarity Matrices (RDMs) 

• Tools used to measure the dissimilarity 
between different representations of stimuli 
in a high-dimensional space. 

• They capture the pairwise dissimilarities 
between different stimuli based on how they 
are represented in a given system (e.g., 
neural representations or computational 
models). 

• RDMs are often used to compare the 
similarity between different brain regions or 
models when processing similar inputs.





Questions?


