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When we see a novel image… 
Rosch et al 75

Chair

Dog

Tree

Basic-Level
Assignment

…occurs within 150ms!

Structural Variability
Witkin & Tenenbaum 83 , Draper et al 96, Palmer 99, Rasche 05, Basri & Jacobs 97

→ still unsolved

Geometric Aspects of Contours

curvature
(‘bendness’)

‘wiggliness’ edginessorientation,
length

• involves more preprocessing than any other approach
→ counter-intuitive given speed: plausible?

Parallel Pop-Out Phenomena
Treisman & Gormican 1988
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Traditional:   saliency
Alternative:   a decomposition of structure 

into multi-dimensional space
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Can explain…
Treisman & Gormican 1988

Fig 5 Fig 11

Saliency = var(c)

And now to Structural Relations…
Treisman & Gormican 1988

Symmetric Axis Transform 
Blum 74

Symmetric Axis
equidistance between 
corresponding contour 
points

- Global-Local processing Kovacs, Julesz

- Biological motion perception
- Location of Gaze Fixation Kowler

Symmetric Signature
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Parallel Contours
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Converging Contours
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Et voilá…
Treisman & Gormican 1988

Evaluation using COREL collection

• 600 classes à 100 images each
• 357 classes correspond to basic-level 

categories (car, coast, door, insect, bird,…)
• Divided into 112 basic-level categories

Adding Contextual Dimensions

c( o, l, b, t, w, e, r, cm, cs, fm, fs )

geometry context

16432−160031
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Sym-Ax Vector
26 − desert    35.0 %  (scale 3)

58 − models    3.1 %  (scale 3)

3−13%

98 − sunsets/sunrises    45.0 %  (scale 3)

Category-Specific Contours
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Asian people
1

Indians
2

actors
3

agricultural vehicles
4

aircrafts
5

airplanes
6

astronomy
7

athletes
8

barbecue food
9

barns
10

beverages
11

birds
12

black−and−white photos
13

bridges
14

candies
15

canyons
16

cars
17

caves
18

chemistry
19

children
20

churches
21

city buildings
22

coasts
23

costumed persons
24

crowds
25

desert
26

different activities
27

different cultures
28

domestic animals
29

domestic/wild animals
30

doors/entrances
31

farm animals
32

fields
33

flags
34

flowers
35

food on plates
36

forest scenes
37

forests
38

frames
39

fruits
40

furniture
41

gardens
42

graffiti
43

historical buildings
44

historical buildings/ruins
45

houses
46

icebergs
47

insects
48

instruments
49

interior
50

jewellery
51

lakesides
52

leaves
53

lighthouses
54

masks
55

meals
56

military vehicles
57

models
58

money
59

monkeys
60

motor−driven vehicles
61

mountain animals
62

mountain sceneries
63

mountains
64

native people
65

ocean
66

ocean life
67

ornamental plants
68

outdoor activity
69

paintings
70

parks
71

parts of cars
72

pastry
73

patterns
74

persons at work
75

persons on holiday
76

pharmaceuticals
77

plants of the forest
78

playing cards
79

porcelain
80

portraits
81

postcards
82

public transportation
83

racing vehicles
84

railway vehicles
85

reptiles/amphibians
86

roads
87

shields
88

ships
89

sky
90

skylines
91

skyscrapers
92

spices
93

sports
94

stamps
95

statues
96

stones
97

sunsets/sunrises
98

tools
99

toys
100

trees
101

tundra
102

uniformed persons
103

vegetables
104

vehicles
105

volcanoes
106

water animals
107

waterfalls
108

waterways
109

weapons
110

wedding party
111

wild animals
112

contours scale 5

10%

max(c or a)
for 

fine/coarse 
scales
σ = 2, 3, 5

Future?
(grouping)

• 15% correct categorization

Summary
Decomposition of

Structure
(Parameterization)

can explain pop-out

10%
categorization
on 112 basic-
level categories

COREL 
evaluation

(add context)

→ structural parameterization may be 
the key to fast categorization
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Comparison?
• Oliva & Torralba:

scene characterization with Fourier T.
• neural networks/classifiers:

viewpoint independence of 1 category 
instance or classification of 2-5 
categories

• specialized systems in computer vision:
– Faces, Characters (Identification!)

Neural Network?

• length, orientation, curvature,…
• V1: long-range horizontal connections
• translation independent

o

# orientation histogram


