From A Biological Point of View

outside world -> cornea
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cornea -> retina
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(figure 2.4 of Peter's Book, left panel originally from Ramon Cajal)
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(figure from slides of Quan Wen)
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V1-> ...

(figure from the Internet)
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(figure from Felleman et al., 1991)

From A Physics Point of View

(If not clare, figures of this section are all from P. Z. Marmarelis et al., Analysis of Physiological
Systems, 1978)


https://pubmed.ncbi.nlm.nih.gov/1822724/
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See it as a system/black box
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Fig. 4.1. Various stimulus-response pairs.

A real experiment

STIMULUS (WHITE NOISE)

RECEPTORS

N

BIPOLAR
H-CELLS —1 "o |
GANGLION
CELL RECORD
Ll % GANGLION RESPONSE
L -

LA

Fig. 4.16. Experiment diagram.
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Fig. 4.17. First- and second-order kernels for field light > ganglion cell.
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Fig. 4.15. Successive steps of first- and second-order kernel estimation.

Note: the cross-correlate in step 4 is our
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(figure 2.1 of Peter's Book)
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Fig. 4.18. Comparison of model and experimental responses.
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From t to (x,y,t)
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https://en.wikipedia.org/wiki/Ricker_wavelet

simple cells in V1

hope you remember HW1!
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From Linear to non-Linear

e Using more terms in the Wiener Series.
e Using activation function: in the same vein with ML!

e Using DL


af://n45
af://n49
af://n58

Biological Vision vs Computer Vision
eg1

Adversarial example

A: “schoolbus”
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A: “pyramid” B A: “ostrich”

(figure from slides of Quan Wen)
eg2

A team from TsingHua U successfully breaks through GPT-4, New Bing and Bard.
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