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* Visual processing systems

« Image formation

« Points and lines
« Camera model

2

CISC8945: Advanced Representation Learning



Human visual system

We can't talk about computer vision without talking about human vision
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https://my.clevelandclinic.org/health/body/21823-eyes

Human visual system

We can't talk about computer vision without talking about human vision
Eye anatomy
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https://my.clevelandclinic.org/health/body/21823-eyes
https://gene.vision/retina/

Human visual system

We can't talk about computer vision without talking about human vision
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https://en.wikipedia.org/wiki/Visual_system

Human visual system

We can't talk about computer vision without talking about human vision

lobe

How to map the brain? Nature, 2019
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https://en.wikipedia.org/wiki/Two-streams_hypothesis
https://www.nature.com/articles/d41586-019-02208-0

Visual perception

foveal foveal + peripheral

7

CISC8945: Advanced Representation Learning


https://royalsocietypublishing.org/doi/10.1098/rstb.2016.0102

Visual perception

Low-level vision:

A Experimental setup B Stimulus Stimulus
orientation  presented Rods Cones
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projected on screen

Recording from visual cortex

=
3
..... £
U Cone Cells Rod Cell
!
©
\ Y

Spatial Frequency

Time (s)

Hubel and Wiesel, Nobel Prize 1981 src Spatial contrast sensitivity src Color vision src
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https://www.informit.com/articles/article.aspx?p=1431818
https://www.psychophysics.uk/spatial-contrast-sensitivity/
https://realuca.wordpress.com/2015/10/13/color-and-light-linear-and-log-human-vs-video/

Visual perception

Mid- and high-level vision
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Gestalt principles of visual perception

Cognitive process of navigation, src

It seems people use thisin UX designs as well.
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https://www.europeanproceedings.com/article/10.15405/epes.22043.25/image/3
https://cog.ethz.ch/research/past-projects/map-navigation.html

Visual memory

Humans have a limited capacity of memorizing visual objects.

A) Visual working memory

o
W 1

1 sec. 1 sec. Color report

B) Visual long-term memory

1, 2 or 8 repetitions

‘ , ' 1 per object

Color report
after delay
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https://bradylab.ucsd.edu/pdfs/MinerSchurginBrady2020.pdf

Human vision vs computer vision

Before DL: computer vision research has been inspired by human vision.
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A saliency model proposed by Itti et al. An artificial neuron inspired by biological neuron. Src
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https://www.cnbc.cmu.edu/~tai/readings/tom/itti_attention.pdf
https://towardsdatascience.com/the-differences-between-artificial-and-biological-neural-networks-a8b46db828b7
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See whiteboard demonstration
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