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WELCOME TO THE POPYLAR
WORKSHOP

Population receptive field modelling with prfmodel: where it
came from, what we meant to build, and where we stand

Tomas Knapen



CORE CONCEPT

WHY WE ARE HERE
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• A pRF: a model of what a neural population responds to (Dumoulin and Wandell 2008).
• Eighteen years on: over a thousand papers, over a hundred labs, across species

and measurements.
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EXPLANATION

CREDIT WHERE CREDIT IS DUE
Matlab, C, C++

Python

mrVista
Wandell and

Dumoulin labs, 2008

analyzePRF

Kay lab
SamSrf

Schwarzkopf lab

mrTools

Gardner lab

VSNLabTools

Cornelissen lab

AFNI

NIH

BrainVoyager

Goebel

the wider family: many packages, one model each, few shared tests

popeye
DeSimone, Rokem,

Schneider, 2016

prfpy
Dumoulin and Knapen

labs, VU and NIN

braincoder

de Hollander; TensorFlow

Popylar, 2025 onward; Keras
on JAX, PyTorch, TensorFlow

prfmodel

the models, rewritten in Python

object-oriented
pRF fitting

the model family,
validated on 7T data

the fitting workflow:
tensors, gradients, speed

• Descended from mrVista, popeye, prfpy and braincoder (DeSimone et al. 2016; Aqil et al.

2021).
• In 2024: over ten packages, limited model coverage, fragmented development.

COIMBRA · WELCOME 3 / 9



CORE CONCEPT

WHAT WE PROPOSED: AN ENGINE

stimulus 𝑥

bars, images,
sounds

model 𝑓 (𝑥, 𝜃)

pRF ∘ impulse response
∘ scaling: one graph

prediction

the model as a
data generator

parameters 𝜃

One definition, any backend
Written once in Keras; runs on JAX,
PyTorch or TensorFlow, on a laptop
CPU or a GPU. Gradients come with
the backend.

Simulation first
Every model generates data before
it fits data. Parameter recovery is a
first-class citizen.

Built to be extended
Stimulus encoder, tuning, impulse
response, scaling, regressors: a new
model is a new part, the fitting and
tests stay.

data

fMRI, ECoG,
electrodes

fitter

grid, then gradients

estimate ̂𝜃

cross-validated fit

vs

update 𝜃, predict again

• Popylar, Open eScience Call 2024: eScience Center engineers, 2025 to 2027.
• One graph per model; simulate before you fit; run anywhere.
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CORE CONCEPT

WHAT WE PROPOSED: A COMMUNITY

prfmodel
community software

29 letters of support
labs around the world pledged data,

teaching, testing and architecture

A development committee
the authors of other pRF packages
at the table from the design stage Governance

open licence (Apache 2.0),
code of conduct, release

schedule, contributor guide

Benchmark datasets
fMRI, ECoG, primate electrophysiology,

mouse imaging; small,
downloadable, documented

Tutorials per model
simulate first, then fit real

data; runnable in the browser

Hacks and workshops
coding sprints at the Spinoza Centre; a
hands-on school each year: this is one

• 29 letters of support, several from authors of the other packages.
• Committee, Brain Hacks, shared tutorials and data, a yearly workshop.
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EXPLANATION

WHERE WE STAND: PRFMODEL 0.2.0
Gaussian 1D

numerosity, tonotopy

Gaussian 2D

the canonical pRF

CSS

compressive
summation

𝑛 < 1

Difference of
Gaussians

centre and surround

Divisive
normalization

activation over
suppression

Centre,
surround

two fields, two signs

−
+

Connective field

a pRF on the cortex

V1

Contrast
sensitivity

frequency
and contrast

Delayed
normalization

response over time

CST

sustained
and transient

S
T

Impulse
responses

HRFs; sustained,
transient

Your model

compose it
from the parts

stimulus
tuning

impulse
scaling

• 3 November: on PyPI, Apache 2.0, Keras on JAX, PyTorch or TensorFlow.
• Three fitters; six tutorials; four examples: fMRI, ECoG, numerosity, CF.
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CORE CONCEPT

THE PERSON WHO BUILT IT

2025 2026 2027

May 2024
the proposal: 29
letters of support

Jan 2025
project start: governance,

then the design stage

Dec 2025
connective field

stimulus and model

Feb 2026
difference of Gaussians

model; docs for every branch

Mar 2026
DoG tutorial online;
the API reference

27 Oct 2026
prfmodel 0.1.0 on PyPI

3 Nov 2026
0.2.0: the workshop release

5 Nov 2026
Coimbra

commits to popylar-org/prfmodel, by author (GitHub, 4 November 2026)

Malte Lüken: 389
José Angel Daza: 79

two colleagues: 23

• Malte Lüken, eScience Center: architecture, models, tests, docs, releases.
• With José Angel Daza and colleagues, and our labs’ modellers: thank you.
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TAKEAWAYS

TWO DAYS
9:00

10:00

11:00

12:00

13:00

14:00

15:00

16:00

17:00

Thursday 5 November drinks at 17:00

Welcome Tomas Knapen
Historic origins Serge Dumoulin
Designing experiments Tomas Knapen

Cognitive pRF models Ben Harvey
Introduction to prfmodel Malte Lüken

Practical 1

lunch

Practical 2

Recap and discussion

Friday 6 November social dinner at 19:30
Recap Malte Lüken

Advanced pRF models Tomas Knapen

Electrophysiology Ilona Bloem
Contrast sensitivity Marcus Daghlian

Modelling choices Malte Lüken

Practical 3

lunch

Practical 4

Recap and discussion

lectures prfmodel sessions hands-on practicals with prfmodel

• Mornings: lectures. The rest: prfmodel in your hands, seven notebooks.
• Break it and tell us: an issue on GitHub is a contribution.
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EXPLANATION
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