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VECON: Recognizing Vehicle License Plates

and Container Numbers

By Dr. John Chung-Mong Lee & Mr. Wing-Kin Wong
Asia Vision Technology Limited

VECON and VELIN are character recognition systems for con-
tainer ID numbers and vehicle numbers, respectively. The most
intractable problems in designing such systems are to overcome
segmentation issues and to deal with the location of individual
characters in real-world settings. Identification numbers always
appear in a wide range of sizes, fonts and spacing. The charac-
ters of the container ID number, for example, can be aligned in
one, two, or three horizontal line(s), or one vertical line. The
number may even appear slanted due to the orientation of the
vision system. The recognition system must, therefore, be able
to process various sizes, fonts, and spacing of the characters.

Moreover, the sources of light in real-world settings vary ac-
cording to the time of day and the changing weather. Sunshine,
rain, fog, and artificial light will affect the contrast between the
ID number and its container, as will the colour of both the num-
ber and the container, Thus, the system must be able to

perform in both natural lights during the day as well as under
artificial lights through the night.

The system must also deal with information “noise”. The ID
numbers may be obscured by rust, mud, peeling paint, and fad-
ing colors. Then, too, there may be many unwanted visual ob-
jects such as signs, company logos and weights printed on the
containers. Such “noisy” characters create problems for the
recognition system and easily slow it down. The system must
be designed to deal quickly with them. The VECON system is
designed to overcome these difficulties.

The first commercial VECON system was installed at a con-
tainer depot — United Asia Container Services Co. Ltd., in
Shanghai in 1995. Once the container goes in or out of the gate-
house, the company can immediately notify customers on the
status of their container from the computer system.

The system is built on novel principles of both character ex-
traction and character recognition. During character extraction,
the system recognises the relative size, shape, thickness, and
ratio of the characters as well as the relative distance between

P.8

characters for location and segmentation. During character
recognition, it uses different expansion and reduction strategies
for different extracted characters in order to reduce mistakes.
These strategies are embedded in two separately trained neural
network architectures that complement each other.

Several public & private car parks in Hong Kong are using
VELIN to recognise both incoming and outgoing vehicles.
VECON managed to achieve a better than 95% accuracy rate.
The Hong Kong police has purchased two systems to monitor
the lorries crossing the border with China. The border guards
use VELIN to keep track of the number of exits, entrances and
license plates automatically.

The system can be modified to work in other character
recognition settings as well, including inventory control in
warehouses, toll collection at tunnels, bridges and highways,
and cataloguing library books and videos.

TEBVECON & VELNZH3 & —F i 4 B S A 8 B
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Academic gains from
commercial exposure

ELLA LEE

Creating a commercial product was one
way John Lee Chung-mong, assistant pro-
fessor of computer science at the Hong
Kong University of Science and Techno-
logy, helped further his academic research.

“It makes me realise the limitations
[of my invention] in real applications,”
he said.

The Vecon software system, developed
by Mr Lee, recognises alphanumeric char-
acters on cargo containers and vehicle li-
cence plates. It can be used at car parks to
increase security, and container terminals
to speed up stock checking.

Mr Lee said that to have restricted his
research to the university would have
been similar to the Chinese idiom “make
a cart behind closed doors”, which
meant isolating oneself from reality and
acting blindly.

During the process of commercialisa-
tion, he made several improvements to
the technology by considering external
factors such as lighting and the location
of the connected camera which might af-
fect the system’s performance. He also
upgraded the system to make it function
for up to 24 hours non-stop.

Mr Lee set up his company, Asia Vi-
sion, last year with a former student who
specialises in computer vision techno-
logy. While he enjoyed teaching and
would never give up his position in the
university, Mr Lee planned to consult for
the company while allowing his partner
and employees to take charge of the busi-
ness operation.

Mr Lee started his research in Singa-
pore University in 1989. He introduced
the technology to the city’s container ter-
minal before moving to Hong Kong three
years later.

P9
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Asia Vision chairman John Lee

He said the culture in Hong Kong was
better for developing technology and
running a business ‘“‘although inade-
quate government support has hindered
the development of hi-tech industry™.

Shortages of capital and people with
technical expertise and business experi-
ence were the biggest problems he had
anoumercd when stagfing his company.

“I have no other bOlllll()l] except to
spend my own money,” Mr Lee said.

He urged the Government to create a
second stock exchange to help local start-
up companies garner investment.
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e
Visionary

Edward Wong

Computer scientist John Lee Chung-mong demonstrates the video recognition system he developed.

System ‘reads’ vehicle plates

ELLA LEE

A computer scientist from the
Hong Kong University of Sci-
ence and Technology has de-
veloped a video system that
canread English words and li-
cence plates.

The Vecon system can re-
cognise words and numbers on

moving and stationary vehi-
cles or cargo containers.
The accuracy rate is
claimed to be 95 per cent and
recognition speed less than
one second. The system can
work indoors and outdoors,
and under adverse conditions
such as rain or dim light.
Users of the system, the

P.10

brainchild of computer sci-
ence professor John Lee
Chung-mong, include the
Hong Kong police.

The software costs
$100,000, with a complete sys-
tem including camera and com-
puter adding another $150,000.

People, Page 10
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Retrieve Your Ideal Clippings in No Time
EXRHLFRAENRR

By John C.M. Lee & W. Xiong
Department of Computer Science,
Hong Kong University of Science and Technology

Atclcvi»‘ion news producer has thirty
minutes until the evening news, A
story breaks about the local economy:
there is no time to send a cameraman to

the banks and stock market. The pro-
ducer must find relevant videoclips. She

walks into the library and finds at least
ten cassettes that are entitled “Stock
market.” How can she find just the right
video images to help make the story in-
teresting? She must look through all the

tapes, using the fast forward button to
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speed up the process, Minutes before
the news begins, she slaps down the very
same ¢lip that was used the night before
for another story. Her problem: too
much video and no time.

With the rapid progress in video tech-
nology, more and more information is
available as video data. Video casselte
tapes, VCDs, laser discs, and DVDs are
used for many purposes such as enter-

tainment, scientific and engineering re-

scarch, medical research, surveillance
and so on. In most places, however,
huge piles of videotapes are stored for
future use. though data on them remains
disorganized. Traditional data manage-
ment methods are inadequate for video
data management since they rely entirely
on simple textual annotations and do not
allow content-based queries (i.e., re-
tricval of video segments based on fea-

tures of colour, shape, motion and other

P.12
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In the !uture. most vid&o dala will be stored in dlgital form
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context specifications).

In the future, it is likely that a lot of
video data will be stored in digital form
(say as part of a multimedia digital li-
brary) so that it can be accessed over
networks and viewed directly from a
computer or TV with support of VOD
(Video-On-Demand) service. Being
able to access huge amounts of digital
video data through a content-based
method will be very useful to users. As
the amount. complexity and inter-rela-
tionship of video data increase, the need
for intelligent video manipulating tools
to analyze and index video data also be-
comes evident. Though indexing of
conventional editing operations (¢.g., in-
sertion and cut-and-paste) and special
effects (e.g.. fading infout, superimpos-
ing images, and window splitting) is
casily implemented, no tools supporting

content-based analysis of video informa-
tion are currently available.

Leading American researchers have
considered the creation of a video infor-
mation management system as one of
the Grand Challenge applications under
the famous High Performance
Computing and Communication
(HPCC) program. Even so, there has
been relatively little research activity in
this area. The MediaBENCH and
QuickTime systems are not concerned
with the semantic content of video im-
ages. The experimental ART MUSEUM
and QBIC systems focus on image data-
base systems. For the last five years, we
have been focusing on video data han-
dling problems and have built a video
information management system
(VIMS) called “Videobook.”

Videobook is composed of three
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parts. The database (DB) provides a
framework for storage of conventional
annotations in a structured way as well
as various sorts of visual information.
The indexing module can assist the oper-
ator in capturing the usual annotations
whenever a new tape enters the system.

More importantly, it automatically
extracts pertinent features up to semantic
level from raw video data. This will en-
able the Videobook to respond to a vari-
ety of user queries. The query process-
ing module supports queries based on
colour and texture patterns, layout or
structure description, example images,
iconic and graphical information, in ad-
dition to queries only based on text. The
prototype system has been constructed
on Macintosh and Pentium-based PC
systems.

We have taken pioneer steps on ro-
bust and fast camera break detection al-
gorithms, image features (such as color,
motion, and texture) extraction and clas-
sification methods, scene (such as spe-
cific sports video) classification meth-
ods, as well as a software structure

allowing flexible editing functions. Our
algorithm for camera break detection
called Net Comparison, which can di-
vide the video stream into small seman-
tic-related units called shot, automatical-
ly. has proven to be a very robust
methed for partitioning of video data.
We have further analyzed the video
shots for the selection of most represen-
tative key frames for concise representa-
tion of visual content in a video shot and
have developed a wavelet-based method
for key frame selection. We have also
developed a novel, robust algorithm for
the generation of motion-content-based
annotation for the video shots, with
which we can automatically classify the
motion content in a video shot. Our un-
supervised colour image scgmentation
algorithm can segment an image into re-
gions as well as classify the regions into
classes with similar colour distribution.

We have been working on structuring
of video data as well as clustering of
video segments based on concepts.
Important research results have been ob-
tained on dynamic object clustering
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using an OODB model. Now we are de-
veloping the Semantic Scene Net (SSN)
to represent the high level semantics in
video sequences. SSN fills the gap be-
tween the low level image features and
high level user knowledge. A SSN is
automatically derived based on the key
frames to represent the relationship and
transitions among the key frames. Such
concise representation of visual content
in the form of key frames and the associ-
ated features can help tremendously in
achieving our objective of enabling con-
tent-based access to video data, which
involves (i) fast browsing capability and
(ii) capability for quick search and re-
trieval of relevant video segments.
Videobook will easily improve the
cntertainment and media video produc-
tion by enhancing the efficiency in video
management and cditing processes. Our
system is highly relevant to the follow-

ing applications:

* TV programme production, including
interactive production.

* Movie production.

*  Advertisement production.

* Personal home video album

e —

production.
+ Multimedia products development.

marks).

* Making information on existing video
tapes (e.g., tapes for educational pur-
- FRBGEEY . FEEEs HRENE

poses) more organized and readily ac-
5 BUSA B J

cessible.

As our system covers a variety of ap- :

plication techniques relating to content-
based access to video, the particular

niques.
Another application is in Internet

surfing. The traditional searching en- °

gines such as Yahoo, Excite, Lycos, and

rapid increase of the amount of video
and image data on the Internet, a con-

tent-based scarching function may be
used to enrich the function of next-
generation search engines to facilitate
video surfing on the World-Wide-Web

(WWW). @ :
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System recognises registration of vehicles and containers

ke a scanner: John Loo and Wong Wing-kin with the aystem called Vecon that can d k faster than b

New software has
got your number

By Steven Ribet

VERY time a1 new devel
opment _in technology
comes along, there are

alwiys those who refuse
@ heliwve thuat it constitutes real
progress.

"Are we really beter off than
our ancestors?”™ they argue,

However, all but the most dies
hard sceptics will concede thata
machine that can do the job ol a
visual display unit operator, that
most crushingly mumdane  of
jobs, must anprove the oy of
wmanity.

Creating  soltware  that  can
recognise the registration e
bers of wehicles and  freighe
containers as they pass by a
camera s what John i:t‘. assist-
ant professor of Compuler Sci-
ence at the University of Science
and Technology, and his former
student Wong Wing-Xin have
anhieved,

“Our system can read nume
Bers Gaster an hoans, and
with nearly as high a 1lr$l'u: of
accuncy,” savs D Lee, At the
moment it is being used o
idemiily cars and shipping con-
Lainers at checkpoints on roads

and in depots. But we are in the
wocess of adapting it 1o num-
s on aireralt, planes and even
computer screens,”

Dr lee started work on a
system when working as a re-
scarch assistant for the National
University of Singapore in 1989,

His team was given the sk of

developing a setup 1w read
numbers on freight containers
by the Port of Singapore Auth-
ority, The result was an accuracy
rate of about 80 per cent, in an
average time of about four
seconds.

In 1992 he wok up his present
position and started looking
the problem again, this ume
with Mr Wong who was assigned
the job as his finalyear under-

raduate project. Belween them
they have come up with a new
a]pproach that does not infringe
the patented Singapore
program.

They have set up their own
l:omp:u?(T Asia Vision Tech-
nology Limited, and are sellin,
their creation under the name of
Viecon.

It works in much the same way
as an office scanner, usin
neural neworks  to  identity
d“m{cmmf i However, the
specifics of the ration make
“;;c_ ob much mo?cpcdiﬂicull.

t has 1o find the registration
number itsclf, which ma
written vertically as well as hori-
zontally on containers, in differ-
ent fonts or cven hand.
Colours of the number and its
background will vary and charac-
ters may overlap, be dirty or be
on corrugated surfaces,

Recognition  has  to  occur
around the clock under differ-
ent_lighting conditions, The
vehicle or container may be
stationary or moving and dis-
tance from the camera will vary.

P.17

and with a high degree of accuracy.

Perhaps the maost difficull
constraint is the resolution the
sofltware has to work with, An
office scanner typically breaks
down a single character into 40
Eixcls. In the sereen area that

econ has to find its target
number in, however, a character
only takes up 16. Recognisin
images as blurred as these needs
nifty pi ming.

They have combined their
smart new  software witl:] the

ACT Processin wer that is
Erncw av-a‘i’lablc w%g?icnc much
betier speed and accuracy than
the Singapore system; less than a
sccond and greater than 95 per
cent respectvely.

Comitterir‘%llm humans only
get it right 98 per cent of the
ume when reading and entering
numbers into a VDU and taking
account of the diflicult con-
ditions under which Vecon has
to work, this is most impreisive,

PUCTURE B DANTE PLRALTA

The system has already been
put to work at a commercial car
park in Sun Po Kong, reading
the number plates of vehicles
entering and exiting. It raises
the barrier for monthly ticket
holders, and for those paying
hourly it makes sure the ticket
being used 0 pay on exit
matches up with the car that
Bought it on entry. Once the
times for cach car have been
recorded on a database, usage
pauerns ¢can be identified and
optimal  pricing  structures

opted,

Vecon has also been installed
at three stations on the new
Tung Chung line 1o restrict
entry inte vehicle access arcas,
At the Man Kam To border
crossing in the New Territories it
is helping the police by keeping
a record of trucks and con-
tainers going cach way.
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An alpha-numeric
character
recognition system
that accurately
reads and identifies
printed.characters
on cargo containers
and vehicle licence

plates, even under

adverse conditions.

182 Elcctronics Marketplace - August 1998

KONG'S

HIGH-TECH

INITIATIVE

Hong Kong's

visionary

breakthrough
technology

The Hong Kong company Asia
Vision Technology Ltd has created
VECON — a system that can read
printed characters on both moving
and stationary cargo containers
and vehicles under adverse
conditions. The system, with its
patent-pending technology, is fast
and accurate in recognising
characters. Its novel and advanced
features originate in the system's
techniques for both character
extraction and recognition.

The VECON system can be used in
applications where recognition of
printed alphanumeric characters in a
complex’image is required. For
instance:

* Recognition of ID numbers on cargo
containers at entrance/exit gates of
container terminals and depots*

* Recording and verifying vehicle
licence plate numbers at car parks.
warehouses, car rental depots, bus

P.19

stations and residential complexes

+ Automation of toll collection at
tunnels, bridges and highways

+ Security monitoring of moving
vehicles

+ Inventory control of merchandise in
situations where the use of bar
codes is not feasible

*At entrance

= Capture monthly pass / hourly ticket
number and car image

« Recognise licence plate number

¢ Store information as entrance record

* [ssue warning when monthly pass
does not match licence plate number

« Raise barrier after validation

*At exit

* Capture monthly pass /hourly ticket
number and car image

* Recognise licence plate number

* Perform security check with
entrance record

+ Issue warning when monthly pass/
hourly ticket does not match licence
plate number

+ Raise barrier after validation
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