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Introducao




Movimento

O movimento &, provavelmente, a mais importante e poderosa dimensao da
visao. Praticamente tudo que € de interesse no mundo visual se move.

» Deteccao / segmentacao de objetos

» Extracao da forma a partir do movimento

» Extragao da 3D (ex: paralaxe)

» Determinagao do tempo colisoes

» Controle da postura, da locomogao e dos movimentos oculares

» Percepcao de causalidade (processos cognitivos)
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Retina e LGN

Hubel & Wiesel (1965) — Harvard Medical School, Cambridge, MA




V| (ou wulst)

t> SpikeFinder

File Edit Operate Windows Help

b

=[]

200

Elapsed time 00:03:30

Time resolution

2

200

Pinto, Gabriele & Baron - Laboratoério de Neurodindmica - UFMG, 2007







... € uma possivel solucao

4 N4 D B ),
1 A_.'.‘ "_\‘ .
. facilitatory
--“_":.\ .
c\, suppressive
— \\ 8 -
L

Pack et al. (2003) J Neurosci




Cenas naturais

Coruja buraqueira (Athene cunicularia)

Foto: Gustav Sprecht
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Metodologia
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|) Calculation of partial image derivatives along the x and y dimensions:
X=I®[-10 1]=0I/0x
Y=I®[-1 0 1] =09l /9y

2) For a given Gaussian kernel w given by:
w, , =exp— @’ +v*)/ 20’

With 0 = m/5, where m is the size of w in pixels [23], a covariance 2x2 matrix of the form

)

Is calculated, where A= X2 ® w
B=Y’"®w
C=XY)®w

The matrix eigenvalues, A| e A2, are then calculated from the matrix trace and determinant

A = A2 = Oindicates absence of covariance, which in turn indicates a uniform region;
A1 >> A\ = 0 indicates the presence of an edge, as there is significant covariance only along one dimension;
A1 > A2 > 0 indicates the presence of a corner, by virtue of significant covariance along both dimensions.

14



Kernel de tamanho variave

(480 pixels) ;r_._,...\.'
| st S,
:' -0,.‘ ‘-o
.o
Right optic tract : T . s
- Y
Right LGN llb "‘" \ .
P .
F ”_"_{-.—.‘,“---.—.---U-f.i H
i . -
Optic 1-.-‘,',_ b N
radiation " ‘s ]
L
2 .
. Yo
. .
H -
3 b oo
|

Primary visual cortex

100
PE ciza N = 0.E7 i Areantdicitv.0.69
mn\1 wiLG \ ’ V.7 ) ) ) (N Il\_IL]
10
)
(7]
Z
Y]
N
k) o
ey
~
> 0 o]
> pxl 1i-25°) 5pxt-(4:25°
0.1
1 h o R [. (1997) |.N hysiol
eccentricity (deg) osa et al. ( ) J- Neurophysiol.

15



Classificagao dos campos (RFs)

Receptive fields (regions centered around a pixel, with the size of the kernel) were

classified into three categories that relate to the aperture problem:
|) uniform field, if the output of the algorithm was equal for a given receptive field in
all frames;

2) edge, if an edge was present in at least one frame and at most the total number of
frames minus one (meaning that it moved), and no corners were present in none of the
frames;

3) corner, if a corner was present in at least two frames and at most the total number
of frames minus one.
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Resultados
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Corners Edges Uniform fields
Film Absolute Percentage Absolute Percentage Absolute Percentage
type count(mean+| (meanzx |count(meanz*| (meanzx | count(mean (mean =
S.E.M.) S.E.M.) S.E.M.) S.E.M.) S.E.M.) S.E.M.)
Natural | 18,907 +2,477 | 11.2+1.6* | 49,637 £6,997 | 29.4 +4.1*1 | 100,490 +9,001 | 59.4 + 5.3}
Urban 51741 x771.5| 3.1x04 | 24924 +2297 | 14.7 +1.4% (138,940 £2,715| 82.2 + 1.6*t
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Conclusoes




To the best of my knowledge, this is the first time that the structure of
corners is studied in natural scenes, and that edges and corners are studied
In moving scenes.

Moving corners are more abundant than moving edges in natural scenes,
under which our visual system has evolved. Thus, there is a large set of 2D
cues to make use of, suggesting that the very existence of end-stopped
neurons is yet another piece of evidence of the coupling between visual
cortical physiology and the statistics of natural images.

It is important to note that this conclusion is contrary to what the analysis
of single frames, or static images, could lead to believe (see table |), which
highlights the importance of studying image sequences, besides static scenes.

This study is an important first step towards the understanding of which
environmental pressures have shaped the evolution of edge and corner
processing by biological motion detection systems.
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Futuros trabalhos




Adquirir mais filmes (fora do campus).

Utilizar um sistema de classificagao alternativo que leve em conta tambem
terminagoes de bordas.

Utilizar analise de fluxo optico para determinar se uma borda e suas quinas
correspondentes se movem em dire¢oes diferentes ou iguais (incidéncia real
do problema da abertura).

Utilizar também a distribuicao de tamanhos de campos receptores do
macaco rhesus.
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