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Artificial visual search

ÁGiven an unknown input image segment and the basic properties (template) of 
the object -target, the problem is to determine if the segment belongs to the 
target class 

ÁDifficulties can arise when large variations and distortions are expected in 
this segment. In general this is the case because objects appears:

Åroto -translated and with a scaling factor

Åwith shading, luminance and color changes

Åoverlapped, occluded and noisy

Årigid, semi rigid or even flexible
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Model definition

ÁThe real world contains, in general, high variability and variety levels for 
mathematical and statistical models to describe the model of the class . 

ÁThe components outside such descriptions are commonly termed noise. An 
automatic system ðand maybe the human mind itself ðis necessarily endowed 
with models to interpret reality ðwhere the so called context is part of .

ÁIn computer vision context can be described through a particular 
configuration of internal parameters and pragmatically a context is valid if 
the automatic interpretations, in the current scenario, correspond to an 
acceptable extent, to the target goals.



A taxonomy of PR approaches

ÁGenerally we can divide the different objects recognition techniques in:
ÅAppearance-based meth ods, in which are used example images (called templates ) of 

the objects to perform recognition ; problems rise because objects look different 
under varying conditions :

V Changes in lighting or color;

V Changes in viewing direction;

V Changes in size or shape.

Techniques: Edge Matching, Divide -and-Conquer Search, Greyscale Matching Edges, 
Gradient Matching, é

ÅFeature -based methods , a search is used to find feasible matches between 
object features and image features . There are different solutions used to 
extract features from the objects to be recognized and the images to be 
searched such as:

VSurface patches;

VCorners;

V Linear edges.

Techniques: Interpretation Trees, Hypothesize and Test, Scale -Invariant Feature 
Transform (SIFT ), Speeded Up Robust Features (SURF ), HOG - Histogram of 
Orientated Gradients, é
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Some classics PR approaches

ARTIFICIAL  
VISUAL SERACH

OBJECT 
REPRESENTATION

DECISION 
POLICY

Direct Matching 
Track

Prototype or template 
shape Correlation

Statistical Theoretic 
Track

Features set, 
features vector

Decision function, e.g. 
maximum liklehood , 
minimum risk, etc.

Linguistic/Syntactic 
Track Grammar String parsing

Structural track
Hough Transform Reference Table

Statistic - Search of 
max in parameter 

space

Hybrid
Combination of 

previous method
Multi -classifier, SVM

e.g. AdaBoost
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Hough Trasform
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HoughTransform
ÁThe Hough transform has been introduced in 1962 by Paul Hough for the 

detection of straight lines. 

ÁEach contour point identified in an image can support the existence of the set 
of straight lines crossing its location. If a straight line is present in the 
image, and N of its points are detected, N sets of lines receive a contribution 
but only the common single straight line receives N contributions. An edge 
detector may also provide the contour orientation; in this case the possible 
detection is more effective with less spurious artifacts.
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HT: searching straight lines

ÁClassical straght line equation:

y = mx+q

f((x,y), (m,q)) = y -mx-q = 0

ÁGiven a point (x i,yi) in the image space 
(IS) the equation q = yi - mxi describes 
the locus of points of the parameter 
space (PS) representing the set of 
straight line crossing (x i,yi)

ÁKnowing the orientation (dy i/dx i= mi)
the locus is limited to just one point:
(mi,qi) 
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ÁIn the classic equation the parameters are 
not limited:

-´< m, q < +́ .

ÁFor this reason Paul Hough adopted a 
different straight line representation 
introducing the a PS ( r, q): 

r = x cos(q) + y sin(q).

ÁIn this case the PS is limited to:

0 <r <LÕ2; -p¢q¢p.

HT: searching straight lines
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P.V.C. Hough, Machine Analysis of Bubble Chamber Pictures, Proc. Int. Conf. High Energy 
Accelerators and Instrumentation, 1959 



features votes

Hough transform - experiments

Slide from S. Savarese



features votes

Need to adjust grid size or smooth

Hough transform - experiments

Noisy data

Slide from S. Savarese



Issue: spurious peaks due to uniform noise

features votes

Hough transform - experiments

Slide from S. Savarese
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Line Detection by Hough Transform



Kristen Grauman

Showing longest segments found



1. Canny edge detection



2. Edge points  Ą Hough votes



3. Hough votes Ą Edges 

Find peaks and post -process
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Esempio di voto
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Esempio di voto


