Departamento de
Teoria do Sinal
e Comunicacions

UniversidagnVigo

ICVos 2010

Registration and Video Analysis

NOVEL SHAPE AND TEXTURE DESCRIPTORS
FOR FAST MULTICLASS TRAFFIC SIGN DETECTION

Landesa-Vazquez 1., Parada-Loira F., Alba-Castro J.L.

ABSTRACT

Detection of traffic signs is one of the most studied Advanced Driver Assistance Systems (ADAS), including solutions already used in vehicles. However these systems
still have room for improvement, aimed at minimizing the chance of missing readable signs and saving processing time for other ADAS. In our work we propose a
two-stage fast multiclass traffic sign detector for grayscale images, based on the use of novel shape (Local Contour Patterns) and texture (Quantum Features)

descriptors.
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SHAPE : LOCAL CONTOUR PATTERNS

Every frame is converted to a

contour image using the Canny ¢l || Il | tﬁhi

operator [1]. Novel Local Contour

Patterns (LCP) are defined from F-q. I .i ..

binary contour images to find local

geometrical structures similarly to grayscale Local Binary Patterns [2]. Every

active (contour) pixel encodes a N-bit LCP word (N=3 in our example)

encoding neighborhood information. For Traffic Sign Detection only some

code words representing linear structures with selected angles are

meaningful, so they can be grouped in 4 sets of directions, which we call

Condensing Codes (CC).

In applications with clearly structured and simple contours (as Traffic Sign

Detection), LCP processing can be accelerated by using Integral Images [3] of

each CC. Accumulations can be topologically evaluated in different
subregions of the scanning window, allowing
for a fast rejection process whose result is a

coarse set of ROIs for each studied traffic

sign type: speed limit, danger and yield.

TEXTURE : QUANTUM FEATURES

Based on Haar-like features [4], we propose a =
novel set of texture descriptors coined as .
Quantum Features. They are simple intensity m
level comparisons between pixels of the image at training resolutions. All
possible pixel combinations are taken into account, and opposed to Haar
features, involved zones do not have to be adjacent. Original Haar-Like
features (or more complex Dissociated Dipoles [5, 6]) can be decomposed
into a finite combination of Quantum features. Their versatility makes them
extremely flexible for multipurpose detection tasks.

Using polarity enhancement concept [7], Quantum features can exploit all
the contrast variability possibilities, carrying information about pixels being
not only darker or lighter to another one, but also similar or different to it.
This representation allows
more compact and efficient
detectors, and can be
effectively meaningful for
Traffic Sign Detection.
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