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ABSTRACT

Traffic congestion problem is rising day-by-day due to increasing number of small to heavy weight

vehicles on the road, poorly designed infrastructure, and ineffective control systems. This chapter ad-

dresses the problem of estimating computer vision based traffic density using video stream mining. We

present an efficient approach for traffic density estimation using texture analysis along with Support
Vector Machine (SVM) classifier, and describe analyzing traffic density for on-road traffic congestion
control with better flow management. This approach facilitates integrated environment for users to derive

traffic status by mining the available video streams from multiple cameras. It also facilitates processing

video frames received from video cameras installed in traffic posts and classifies the frames according to

traffic content at any particular instance. Time series information available from various input streams

is combined with traffic video classification results to discover traffic trends.

INTRODUCTION

The speed and precision of natural vision system
for living beings (human, animal, birds or insects)
isamazing, yet less explored because of complex-
ity involved in the biological phenomena. Every
intelligent system (Intelligent robotics, Intelligent
Traffic system, Interactive medical applications
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and human intension recognition in retail domain
etc.) in many industries is attempting to simu-
late natural vision system. The major hurdles in
such process are high computational complexity
because of very high dimensional images data
and the semantic gap between the image content
and the observed concepts from natural images/
scenes. Recent progress in computational power
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and understanding of local and global concepts
in images opens path for new line of work in
dynamic automation. Table 1 summarizes some
of the emerging applications in various domains
and existing challenges in vision based solutions.

Video cameras are used in various industry
segments for security, surveillance and object
tracking purposes. Inferences derived from Video
analytics systems will be of great importance for
taking critical decisions and predictions in varied
industry application scenarios. One such applica-
tion area is traffic and transport management by
using video cameras installed at traffic posts in a
city. The traffic can be congested in some areas
and the vehicular flow towards that area still in-
creases the congestion. To avoid these types of
issues, the area under congestion has to be esti-
mated and the vehicular flow has to be directed
in other possible routes. Because of the difficulty
faced in recent traffic management and suitabil-
ity of applying vision based approaches, it is of
high interest in recent time. In the rest of this

chapter, we focus on traffic density problems,
issues and solution approach.

Traffic density and traffic flow are important
inputs for an intelligent transport system (ITS) to
manage traffic congestion better. Presently, this
is obtained through loop detectors (LD), traffic
radars and surveillance cameras. However, install-
ing loop detectors and traffic radars tends to be
difficultand costly. Currently, more popular way of
circumventing this is, to develop some sort of Vir-
tual Loop Detector (VLD) by using video content
understanding technology to simulate behavior of
a loop detector and to further estimate the traffic
flow from a surveillance camera. But difficulties
arise when attempting to obtain a reliable and
real-time VLD under changing illumination and
weather conditions.

In this work, we present an approach to esti-
mate on-road traffic density using texture analysis
and Support Vector Machine (SVM) classifier,
and analyze traffic density for on-road traffic
congestion control and flow management. Our
system provides an integrated environment for

Table 1. Vision based application in different domain and issues

Domain Applications

General functions in computer
vision systems

Issues of Computer vision
Systems

1. Health Care Computer-aided diagnosis, surgical
applications, Mammography Analysis,
Detection of Carcinoma tissue, Re-

trieval of similar diagnosed images.

2.Transport Small to large vehicle detection, Ve-
hicle count, Traffic density estimation,
Incident detection, Traffic rule viola-
tion detection, Eye and head tracking
for automatic drowsiness detection,

Lane/Road detection etc.

3. Security
Surveillance

People detection and tracking, Abnor-
mal behavior recognition, Abandoned
Objects, Biometric pattern recognition
(Face, Finger prints), Activity monitor-
ing in mines etc

Camber measurement, Item detection
and classification, and Vision-guided
robotics etc.

4. Manufacturing

5. Retail Cart detection, Vegetable recognition

etc.

i. Image acquisition: (Sensors-
light, ultra sonic, tomography,
radar)

ii. Pre-processing (Re-sampling,
Noise reduction, Enhancement,
Scale normalization)

iii. Feature extraction (Lines,
edges, interest points, corners,
blobs, color, shape and texture)
iv. Detection/Segmentation (re-
gion of interest, foreground and
background separation, Interest
points)

v. High-level processing (Object
Detection, Recognition, Clas-
sification and Tracking)

i. Various types of image and
videos (binary, gray, color),
different data types (GIF, BMP,
JPEG and PNG), and sizes
(SQCIF, QCIF, CIF, 4CIF).

ii. Camera Sabotage (FOV
obstruction, sudden pan, tilt,
zoom) and Discontinuity in
video streams

iii. [llumination (varied intensity
and multiple source of lights)
iv. Blurring

v. Occlusion

vi. Different object size

vii. Changing Field of View in
moving cameras

183



11 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/video-stream-mining-road-traffic/58680

Related Content

Spatial Clustering in SOLAP Systems to Enhance Map Visualization

Ricardo Silva, Jodo Moura-Piresand Maribel Yasmina Santos (2012). International Journal of Data
Warehousing and Mining (pp. 23-43).
www.irma-international.org/article/spatial-clustering-solap-systems-enhance/65572

Mining the Edublogosphere to Enhance Teacher Professional Development
Eric Poitrasand Negar Fazeli (2017). Social Media Data Extraction and Content Analysis (pp. 42-65).
www.irma-international.org/chapter/mining-the-edublogosphere-to-enhance-teacher-professional-development/161958

Unraveling E-WOM Patterns Using Text Mining and Sentiment Analysis

Jodo Guerreiroand Sandra Maria Correia Loureiro (2022). Research Anthology on Implementing Sentiment
Analysis Across Multiple Disciplines (pp. 433-445).
www.irma-international.org/chapter/unraveling-e-wom-patterns-using-text-mining-and-sentiment-analysis/308501

Ensemble PROBIT Models to Predict Cross Selling of Home Loans for Credit Card Customers
Hualin Wang, Yan Yuand Kaixia Zhang (2008). International Journal of Data Warehousing and Mining (pp.
15-21).

www.irma-international.org/article/ensemble-probit-models-predict-cross/1803

Discovering Patterns in Order to Detect Weak Signals and Define New Strategies
Anass El Haddadi, Bernard Doussetand llham Berrada (2012). Pattern Discovery Using Sequence Data
Mining: Applications and Studies (pp. 195-211).

www.irma-international.org/chapter/discovering-patterns-order-detect-weak/58681



http://www.igi-global.com/chapter/video-stream-mining-road-traffic/58680
http://www.irma-international.org/article/spatial-clustering-solap-systems-enhance/65572
http://www.irma-international.org/chapter/mining-the-edublogosphere-to-enhance-teacher-professional-development/161958
http://www.irma-international.org/chapter/unraveling-e-wom-patterns-using-text-mining-and-sentiment-analysis/308501
http://www.irma-international.org/article/ensemble-probit-models-predict-cross/1803
http://www.irma-international.org/chapter/discovering-patterns-order-detect-weak/58681

