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Example image that illustrates the complexity of recogniing chairs as no single technique in terms of
contours, appearance, components etc. is adequate to correctly allow ‘counting of the number of
Lhairs'. (Source: Bllthoff, Max Planck Institute for Biological Cybernetics (MPIK), Tubingen, Germany.)
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Visual area
of the thalamus

Retina
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(1)the neuron fired only the line was in a particular place on the retina,

(2)the activity of the neuron changed depending on the orientation of the line, and

(3) sometimes the neuron fired only when the line was moving in a particular direction (different
neurons respond to different angles).

Simple and complex cells

https://www.yout

Human visionq
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https://www.youtube.com/watch?v=y_l4kQ5wjiw
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Opticka soustava:
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https://cyber.felk.cvut.cz/novakpe/Osobni/Info/Strabismus.pdf
https://cyber.felk.cvut.cz/novakpe/Osobni/Info/Strabismus.pdf
https://cyber.felk.cvut.cz/novakpe/Osobni/Info/Strabismus.pdf
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Fig. 2.10: Anatomical interconnection scheme of the neurons of the human color-coding system. Thf: rcl'mgl
ganglion cells project into the parvoc:llular lateral seniculate nucleus (LGN) and via the B-band of the pri-
mary visual cortex and visual area 2 (V2) to visual area V4. (Alter Livingstone and Hubel, 1988.)
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Pogkozen? vn?
v celém spektru

+ fotofobhie, mala ostrost

Bilateral temporal cortex
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Neschopnost vnimat
pohybd?2 ky pog
dorzalni vizualni drahy
(V5/MT).

Figure4.24 For the patier
appears as if viewee througl
tn2 liquid rise continuously |
see ng the liquid jump from

2 typy
Pohyb~ série fotografii
Nevidi pohyb i jako by
ztuhl

http://youtu.be/B47Js1MItT4w
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http://youtu.be/B47Js1MtT4w

Schopnost vnimat pouze
jedno slovo nebo objekt
v Jjeden oka

Yl w[! ~¢=t#bh+#Y /hDbL¢L=9 {6 {29a{ 6tOw/ 9t ¢LhbY+L{Lhb0OZ Hp®mMnPHnA
KARLA.STEPANOVA@CVUT.CZ, WWW.KARLASTEPANOVA.CZ
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Sl epota ke gestTm
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sbNDratel zn8mek nepozn8 zn8mky
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Find the chair in this image

v

1999, David Lowe

A

AlexNet 2012 2000, ViolaJones face detection

Recent advances in computer ViISIC
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Deep learning

Classical object recognition

Edges

Texture

Colors

Feature extractors

7

Segments

Parts

.

Classifier

Learned

“clown fish”

“clown fish"

What do deep nets internally learn?

O]

Of [@

® O O

: o |0

o @O — - — “Fish®

o O @

SRS

SR

@) A CNN is a multiscale,
N — hierarchical

representation of data

Representations!
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CNNs learned the classical visual recognition pipeline!

/ Edges
Texture
\ Colors

Segments

Parts
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Detection Frameworks Train mAP FPS

Fast R-CNN [5] 2007+2012 70.0 0.5

Faster R-CNN VGG-16[15] 200742012  73.2 7

Faster R-CNN ResNet[0] 200742012 764 5

YOLO [14] 2007+2012 634 45

SSD300 [11] 200742012 74.3 46

SSD500 [11] 2007+2012  76.8 19 -
AlexNet 2012https://papers.nips.cc/paper/4824 Speed/accuracy tradeffs for modern convolutional object
imagenetclassificatioAwith-deep-convolutionaineural detectors Jonathan Huang et. al., 2017
networks.pdf G R Caridoglbicyde  coondinates

| AUOD
Z AU0D

500

Conv 5 feature map

Always 4x4 no
matter the size
of candidate
location

=~
Recent advances in computer VISIC

https://towardsdatascience.com/recerdvancesn-moderncomputervision56801edab980
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https://papers.nips.cc/paper/4824-imagenet-classification-with-deep-convolutional-neural-networks.pdf
https://papers.nips.cc/paper/4824-imagenet-classification-with-deep-convolutional-neural-networks.pdf
https://papers.nips.cc/paper/4824-imagenet-classification-with-deep-convolutional-neural-networks.pdf
http://zpascal.net/cvpr2017/Huang_SpeedAccuracy_Trade-Offs_for_CVPR_2017_paper.pdf
http://zpascal.net/cvpr2017/Huang_SpeedAccuracy_Trade-Offs_for_CVPR_2017_paper.pdf
https://towardsdatascience.com/recent-advances-in-modern-computer-vision-56801edab980

Current frame Conv Layers
Search Region

Crop
-y Fully-Connected
Layers

il

Predicted location
of target
within search region

Cro
TR

What to track
Previous frame Conv Layers

5 | St RE {® ¢KNHzyE FyR {® N ——— I
Ct{ ¢oAGK 58SLJ wSanNnBaarzy b MbsSMytgbest Tracking and SegmentagonPaul
Voigtlaender et. al.,, CVPR 2019

~

Recent advances in computer VISIC
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Carry/hold {an object)

. LSTM Group Dynamics

il : : \ /\ I \ \ \
- A - ! \_ | 14 E| LsT™ | E| LST™ | D LSTM | D LsT™ | n LsT™ | Person Dynamics
\\\\\HOOE; >‘\“ Group Y /}\ — I » I = I I

/ \\ B}\ Runmng\
Dribbling \"“"P Throw \ \

) . Standing

T

= Basketball Shoot i
settin: l Standing

D Setting

D Blocking

Figure 1: How do we represent actions in a video? We propose Ac-
tionVLAD, a spatio-temporal aggregation of a set of action prim-
itives over the appearance and motion streams of a video. For
example, a basketball shoot may be represented as an aggregation
of appearance features corresponding to ‘group of players’, ‘ball’
and ‘basketball hoop’; and motion features corresponding to ‘run’,
‘jump’, and ‘shoot’. We show examples of primitives our model —
learns to represent videos in Fig. 6. t\‘

g [k

https://blog.qure.ai/notes/deeplearningfor-videosactionrecognitionreview
https://towardsdatascience.com/literaturesurveyhumanactionrecognitioncc7c3818a99a
https://towardsdatascience.com/deefearningarchitecturesfor-actionrrecognition83e5061ddf90

Recent advances in computer VISIC
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https://blog.qure.ai/notes/deep-learning-for-videos-action-recognition-review
https://towardsdatascience.com/literature-survey-human-action-recognition-cc7c3818a99a
https://towardsdatascience.com/deep-learning-architectures-for-action-recognition-83e5061ddf90

Recent advances in computer visgon
transfer learning

Pretraining Finetuning Testing

Object recognition Place recognition Place recognition

\HH “FiSh” é \HH ?

A lot of data A little data
Finetuning starts with the representation learned on a previous
task, and adapts it to perform well on a new task.

*i—“-bedroom N ol

Yl w[! ~¢=t#bh+#Y /hDbL¢L=9 {6 {29a{ 6tOw/ 9t ¢LhbY+L{Lhb0OZ Hp®mMnPHnA

KARLA.STEPANOVA@CVUT.CZ, WWW.KARLASTEPANOVA.CZ



Recent advances in computer visgon
autoencoders, GANs, VAES
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Petrovich, Mathis, Michael J. Black, and Gl Varol. "Ackolitioned 3d human motion synthesis with transformer
vae."Proceedings of the IEEE/CVF International Conference on Computer2digion
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