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Motivation Goal Spatial Kernels Temporal Kernels

- computational vision models are invaluable tool to systematize - reproduce computational routines in a paper that models some , 5 , 5 H ) N
+ test our knowledge aspect of early vision K(f) — C(Kc,n-rze—m(Wﬂ _ Ksﬂrge_”’*Wf' ) H(w) — Ap—ip2mwD 1 _ . s .
- computer programs that simulate the operation of parts of the - Test case: model of M and P cell kernels with spatial + temporal o oals r - el oarameters (obtaimec fr'om olodical ot | +ip2mwTty | +ip2mwty

visual system [1]_ 5 _ _ o response properties to predict contrast sensitivity function CSF Spatial TEaneney » b A P PIYSIOTeS L0 = teimeers] feaueney N A 151 7 - e paEmeiars elkiEine fam [ieieeim) deie)
- to be useful to scientific commumty -> open science principles _ paper from eLife 2019 [2] Ambiguities due to implementation decisions - . o T -

4 TWDW;‘";ML RULES /" All data generated or analysed during this study are included in the manuscript and - : input frequency matrix depends on degree to pixel conversion AmblgLIItleS due to conventions

OFEN SCIENCE (i @/ supporting files. ' - units of kernel parameters i.e. microseconds or seconds

- implementation in spatial or frequency domain? Gaussians are

o NCCESSIBLE « - amplitude of sensitivity expressed in decibel not obvious for us

P/ 7 YGUSAULé - - ) )
repro.duabllil:y 100 Gaussians after Fourier transform (convention in signal processing)
- obtain experimenal result again = o . I tati
when experiment is replicated 2 | M cell linear ur impiementation Our implementation
; \ with the same methodology S combination - in frequency domain -> kernels for both cell types (left panel) 0 /\ I
AN A O ;\vmu«?lé._? ?‘;?EE & o=y - _ document code such that anew = (7T e - spatial domain implementation by the author in matlab . 3 [
“Tv) vd= ‘ - o I s . 0 . S 15 =
(RANS pARENT v computation yields identical c -> kernels for both cell types + Fourier-transformed them (right) > 220
https://open-science-training-handbook.gitbook.io/book/open-science-basics/ . . \ _— : : g 2 —M cells
open-concepts-and-principles#undefined-4 results ] 3 10 30 - results didn't match (we used freq. dom. impl. going forward) 3 P
spatial frequency (cpd) e o -40—1—3 70 50
status quo: patchy publication standards for code _ _ _ temporal frequency (Hz)
) . _ ) Fig. 3 in [2]: simulated CSFs. R o | tivities [Fig. 2 E in 1]
desirable: "literate prOgrammlng" (Donald KnUth) MOdeI overview Freq. domain implementation Spatial domain implementation emporat sensitivities LHg. "

- computer program is given an explanation of its logic in a > — mcen | 9% —— Mcell _ ) .
natural Ianguage Stimuli Spat. Kernels Temp. Kernels Cell Response Cell CSFs Result CSF 3.0 P cell P cell Conceptual Steps VS. lmprOV|ng eff|C|ency
M-cell | 3000 -
- . SN | N PO — ¢S - 231 4 Radial Averaging )
J@v E - R E S C | E N C E C m 7- “3 o o) \ 20‘ T BErE— Spatiotemporal power spectrum of video
N C’,f‘.'d eLife Ettps://rescience-c.github.io/ % L . 2000 | N
. . . . c/d 1.0 ¢
"... publish work of the highest standards ... exploring creative : x K . — S / - e
new ways to improve how research is assessed and published ... P-cell ; ) &2 / \ / \ B e "L e of urent ring
eLife invests in open-source technology innovation to [...] _ ) 0.0 . . . i . , . d._ao lc?dll.: ) d3° o f NG ) Coo T I
o 0 0 0 o 0 0 —-20 0 20 —-20 0 20 - aimensionallty reauction In rrequency aomain S e e
iImprove online togls fc?r sharing, using and interacting with new * vision scientists not necessarily trained programmers [c/d] [c/d] . speed up computations derive 1D freq spectra )
results." https://elifesciences.org/about
Reproducibility Notebook Interface Interactive Visualisations Discussion
Summary Spatial Kernel - exploration of model parameters: how do model parts behave for - showcase computational models in vision in an accessible and
- ambigUitieS in descriptions COUId nOt always be reSOIVed The spatial filter is defined as a difference of Gaussians: different parameter ValueS user—friendly Way nOt IjUSt pUinShl COde
- published code contained plotting routines not computations - visualising multidimensional structures: interactive parameters - provide direct link between equations in paper and functions in
- authors provided code upon request -> delays compared to K(f) = C(K.mr2e” ™M _ K arr?e= ™M) add another dimension to visualisations code - computational narrative
C . S

directly downloadable code

: A Recommendations
- Imp||C|t assumptiOnS about what is standard In [13]: def spatial kernel f(f, C, Kc, rc, Ks, rs, gamma=0.5): Apply temporal kernel to a SIngle plxel time SIQnal . . .
" def gaussian(K, r)e 1. publish code at time of article
- conventions (notation in vision science vs. engineerin = -np.pi * r * o f) o : : . : . :
conventions (notatio >0 9 9) implementation exponent » npop % ree2 Egﬁg'f':xp(:,)(poient) from ipywidgets import interact, interact manual 2. link paper + code via interactive tools, such as Jupyter or
Resulting CSF return C * (gaussian(Kc, rc) - gaussian(Ks, rs)) . .
Sl _S e C @interact manual(omega t exp=(0., 1.6, .1)) Matlab LiveView
- we d|d not manage to p_cell 0 In [14]: # Parameters from Casile et. ai,‘adopted from Croner & Kaplan (1995) def (omega t exp=.778): 3. open access to a” Code (+ software |e python) iS required to
107 — Linear combination # C: contrast; K: peak sensitivities of gauss; r: radius of gauss _omega_t = 10**0mega_t_exp . i
reproduce the CSFs rg e rem e 0t Keme 1 1s rem 079 # el voroms # ... do computations and plot result ... reproduce computations in the paper
KC p = 325.2; rcp=0.03; Ks p = 4.4; rs p = 0.18 # P-cell params
. . u
- no major shortcoming, but __ : - | | omega_t_exp r6
L . 10~ Frequency input matrix: The value of f[1,]j] isthe frequency (in c/d) that the coordinates
the devil is in the details a [i,j] are associated with in the frequency domain (shifted, so that zero-frequency is in the Run Interact
> time: indiViduaI + 2100 T center). By using fftfreq , we assure that the resulting kernel is compatible with the inputs. omega t = 5.997911
scientific Community 103+ ‘% 0 In [15]: f 1d = fftshift(fftfreq(n size, d=deqg per px)) # 1D frequencies in each Kernels (frequency domain) Pixel signal spectra
6 10 fx, fy = np.meshgrid(f_1d, f 1d) ) L : o : ) ) e
-> frustration G e n f o np.sqreifoms + fyes2) 5 — - ' https.//g|thub.com/cqmputat|onaI psychology/A-strategy-for
g ' a 10°1 5 ] P convolved J presenting-computational-models/
Lol I In [26]: # plot frequency input matrix and resulting kernel [...] ; Original :
® ® tpatial frequency (opd) frequency input matrix and resulting kernel (freq. domain) — ay ‘ ,‘*' ' "y.
n 20+ Frequency input matrix 30 M-cell kernel 10% o Er { V )i .' '\ References
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