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World Cargo News Jan 2001

CSX gets a clearer
view in Hong Kong

Among recent installations at the
CSX World Terminals’ terminal
(ex-SLOT) in Hong Kong is an
intelligent computer vision system
at the exit gate called VECON-
CON, developed by Asia Vision
Technology Ltd, a Hong Kong-
based company originally set up
by academics led by Dr John C
M Lee from Hong Kong Univer-
sity of Science and Technology.
The SLOT terminal is the first
customer for the VECON-CON
automatic container number rec-
ognition system, although other
VECON applications such as
VECON-VIS are used for vari-
ous road traffic and fleet manage-
ment applications as well as by the
Hong Kong MTR and commer-
cial car park operators.
VECON-CON is claimed to
be more than 98 per cent accu-
rate in reading alpha-numeric
container numbers, while image
capture and processing time takes
only a few seconds - typically be-
tween 0.6 and just under 1 sec-
ond, according to the presence of
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distortive variables such as corru-
gation, faded colour, peeling paint,
light reflections, etc. It is also ca-
pable of being used to read Chi-
nese vehicle license plates.

The data are integrated with
the terminal management system
so verification is carried out au-
tomatically instead of relying on
manual checking of the container
[D number against the paperwork,
thus reducing the gate dwell times
for truckers.

VECON-VIS is also ready to
read Chinese characters and Asia
Vision 1s now developing the
China market. Sample in Nanjan
is the first to install VECON-
CON for its cargo logistics man-
agement. In addition, there are
nine VECON-CON systems in-
stalled at Custom checkpoints in
China including Shenzhen, TinJin
and Dalian provinces.

Other new VECON applica-
tions developed by the company
include chassis identification and

crane-mounted versions (quay
cranes, RTGs and RMGs).
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Accurate and Secure Character

Recognition

By C.M. Lee,
Chairman and CEO of Asia Vision Technology Ltd.

is an automatic reader of vehicle license plate numbers. In-

stalled at entrance and exit gates of car parks or depots, it can reliably and accurately read, recognize and
verify the license plate number of any incoming and outgoing vehicle. It is an ideal solution for car park
managers who put high value on security, operational efficiency and information management of their car

parks and depots.

e've all seen the signs

that read “Authorized

Vehicles Only". But

how can the operator of
a car park or a manager of a vehicle fleet
control access easily, efficiently, accu-
rately and cost-effectively?

In the complex world of transporta-
tion logistics, how is it possible to iden-
tify and track particular cargo contain-
ers at container terminals? And how can
the police force identify stolen cars

without tying up hours and hours of |

scarce manpower?

All these problems can be solved
through the latest computer vision tech-
nology. Asia Vision Technology Ltd., the
spedialist in developing innovative com-
puter vision solutions, employs its
patented VECON technology to solve
these and many other problems when
number and character recognition are
required. AVT is now aggressively look-
ing for new markets outside Hong Kong.

The VECON-VIS system is an automat-
ic reader of vehicle license plate num-
bers. Installed at entrance and exit gates
of car parks or depots, it can reliably
and accurately read, recognize and verify
the license plate number of any incoming
and outgoing vehicle.(Figl) It is an ideal
solution for car park managers who put
high value on security, operational effi-

| cency and information management of
| their car parks and depots. There are no
national boundaries on the system; it can
read the license plate number of China,
Hong Kong, Singapore, Korea, Japan,
Greece, UK, etc.(Fig2) The VECON-VIS
has been successfully applied in its
major target areas worldwide, including
Hong Kong International Airport, Hong
Kong{hina Border, the Beijing World
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Trade Center and the Shanghai City Gov-
ernment Building.

VECON-VIS' s sister technology is
VECON-CON, a container number recog-
nition svstem.(Fig3) VECON-CON allows
terminal controllers to keep track of
containers as they move from land to sea
or from sea to land and then out of the
terminal again.(Fig4) Sea-land Orient
Terminals Ltd.(SLOT) is a terminal oper-
ator in Hong Kong handling more than 1
Million TEU throughput per year. SLOT
implemented VECON-CON in their Gate
process in early 1999. With the VECON-
CON application, the Gate-Out process is
made 100% automatic with greatly im-
proving in their container dispatching
reliability. After operating the system
for 2 years, Sea-land was highly im-
pressed by our consistent and high accu-
racy rate of 98%, quick response time in
capturing container numbers and our ex-
cellent technical support.

What makes the VECON systems
unique?

First of all, they are highly accurate.
VECON-VIS has an accuracy rate of over
99%. This is a proven statistic collected
at the VECON-VIS installed site in Hong
Kong-China Border. Within one week(24
x 7), atotal of 16,137 vehicles passed the
border and a total of 15,987 images are
successfully captured. The accuracy rate
was 99.7 percent. The rest, 0.93 percent

48 Security World

of them were unrecognized mainly be-
cause the vehicle number plate was too
dirty or damaged. In addition, the sys-
tems are quick. The time for an image ac-
quisition as well as recognition is less
than half a second when the system is in-
stalled on a Pentium Il 650MHz comput-
er.

But what's more important is that the
VECON systems can overcome typical
problems encountered in real-life char-
acter recognition situations and deliver
excellent results. While many methods
have been proposed for character recog-
nition, they are often subjected to sub-

| | stantial constraints due to unexpected

difficulties in real-life images.

A real-life image may be complex for
a variety of reasons. Rust, mud, peeling
paint, or fading color may distort the im-
ages of the characters; uneven lighting

VECON System Overview

“Image Acquisition
Image Enhancement
H Image Motion Effi
ing = Skewing Rxnovalaq

Fast Focusing

Character Extraction Module
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may make them difficult to discern. The
VECON system takes into account a wide
range of real-life considerations and
aims to offer applicable solutions.

How the VECON System Works

The first step is to start the system
and to capture the character images. The
system is triggered by vehicle detectors,
which then capture the container and ve-
hicle license plate images. Image pro-
cessing techniques including histogram
stretching is used to enhance the con-
trast and image skewing is used to cor-
rect the slant angle of the characters in
case the image is not captured exactly
head-on(as would be likely in situations
where vehicles are moving past the de-
tectors).

A fast focusing technique based on
the character widths and heights is used
for an initial rough segmentation and to
remove any unwanted background infor-
mation. With this fast focusing tech-
nique, the view angle of the video camera
can cover a wide area while the process-
ing time can still be fast. Then, the indi-
vidual characters are extracted through a
multi-pass extraction module that can
deal with the problems of noise and con-
trast. Finally, the normalized individual
characters are fed to a feed-forward
neural network that tackles the problems
of size, contrast and the shape distortion
of the characters.

Properties of Characters

After years of studying horizontal
and vertical line segmentation, the com-
puter scientists from Asia Vision Tech-
nology can now describe the important
properties of characters in real scene
images with a resolution of 768x576
captured from a video camera. Though
the details seem simple, they are vastly
important. They are:

a. The character sizes of vehicle and
container [D numbers in captured images
are in the pixel range from 16 to 64, and
the width of the character strokes is
greater than or equal to 3 pixels. These
are the input parameters of the whole
system.

b. The contrast between the gray-lev-
els of the characters and the background
is greater than that of other non-charac-
ters and the background. The characters
are either black on a white background
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or white on a black background.

¢. The characters in the images are
composed of both short vertical and hori-
zontal line segments.

d. The non-character regions are com-
posed of either long horizontal and verti-
cal line segments, long horizontal line
segments but short vertical line seg-
ments, or long vertical line segments but
short horizontal line segments.

Fast Focusing

From their analysis of the character
properties, the Asia Vision research and
development team has determined that
the characters in a real-life image will
be located in the regions with both short
horizontal and vertical line segments and
with relatively high gray-level contrast.
Since the characters are assumed to have
high contrast with their background, the
adjacent line segments will have rela-
tively high gray-level contrast. Asia Vi-
sion considers the properties of a group
of characters in the scene image in two
dimensions(horizontal and vertical di-
rections). The characters can be distin-
guished from the background more easily
and thus more accurate character seg-
mentation can be achieved.

An experiment of removing all the
very long horizontal and vertical line
segments was conducted to test this hy-
pothesis. These discoveries led the re-
search team to create a system that could
focus quickly on the actual characters to
be recognized.

Expansion & Shrinkage of Extraction
Boundary

After the segmented regions have been
translated into binary input, the isolated
characters can be extracted through a
connected component search. During the
search, if the region is too small, the
boundary box of the region will be ex-
panded so that the background compo-
nents can be extracted. Without the ex-
pansion, the background may appear to
the system to be characters.

If the region being searched is too
large, the boundary box of the region
will be shrunk so that the characters
that have merged with the background
will still be extracted. Without this ap-
proach, all merged characters may ap-
pear to the system to be one character.
As it is not clear which method will pro-

ROBO-EYE enables character recognition from a moving vehicle. The system is
fully portable, comprising a notebook computer and digital camera suitable for
Road Patrol and covert operations that require remote and non-stationary ac-
tivities. The police force can use this technology to search for stolen vehicles.

duce better results, both methods are
used for searching and the results are
selected in the next module.

Multi-Extraction Evaluation and Selec-
tion

More than one set of results is gener-
ated by the boundary expansion and
shrinking modules at different thresh-
olds. This module will select the best set
based on the total number of extracted
components and the size variance in each
set.

Because several results may be gener-
ated, they are first ordered according to
the hierarchy and confidence of the op-
erations.

In the binarization step, the initially
selected threshold is most likely to pro-
duce good results. Hence, the results are
ordered as {X, X-w, X+Ww, X-2w, x+2w}
where w is chosen as 10% of the largest
gray value(255) in our implementation
(that is 25). In the character extraction,
the original boundary search is more
likely to produce good extraction results
for clear images.

P.56

Both the boundary shrinking and
boundary expansion search are good for
noisy images, but they are less likely to
occur in normal cases. Hence, the results
are ordered as the original boundary
search, the boundary-shrinking search
and the boundary expansion search. If
there are any other connected component
extraction methods created to tackle the
failed cases of the present methods, the
final results can be ordered by consider-
ing the occurrences of these cases.

Neural Network Character Recognizer

The neural network in the VECON
system acts as the character recognition
module. Basically, it is a general feed-
forward multi-layer perception with one
hidden laver, trained by the back-prop-

agation algorithm. The number of nodes
‘ composing the input layer, the hidden
layer and the output layer are 256, 100
and 35 respectively.

The input to the neural network is the
[ character pattern extracted by the
[ schemes described above. The normal-
! ized character is represented in a 16-

MAY/JUNE - 2001 49
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by-16 gray-level pixel-matrix. Each
input node receives the state of one
pixel, whose value is either O or an inte-
ger within the range 128 to 255.

At the output layer, the 35 output
nodes are associated with the 35 al-
phanumeric character categories to be
recognized. The numeral category 0
and the alphabet category O are con-
sidered as indistinguishable. The state
of an output node can be any floating-
point value(i.e., the score) in the range
[0,1]. Given an input character pattern,
the score of each output node resulting
from the network operation describes the
likeliness for the input to be regarded as
the category associated with that node. In
every training pattern corresponding to
an image of one category, only one of the
output nodes will be assigned a teacher’s
output of 1.0 while all the others will be
forced to be 0.0.

Among these output nodes, only those
with their firing scores above a preset
threshold value are examined. In Asia
Vision' s current usage of the network, at
most, two candidates are selected for
further consideration in the license
plate recognition phase. One of them is
the node with the highest score among
those corresponding to the subset for al-
phabetical letters, while another one is
the node with the highest score among
the node subset for numerals,

Training of Unclassified Pattems

In Asia Vision's application of the
neural network, it is very likely for the
neural network to be given an input that
does not belong to any of the 35 target
categories. This will happen since the
VECON system works on real-life images
captured under loosely controlled condi-
tions. The images can be full of ambigu-
ous patterns that may be extracted for
neural network recognition as well,
Hence, it is necessary for the neural net-
work to respond robustly to these
‘noisy” patterns.

To handle the “noise”, the false pat-
terns extracted by the system, which are
regarded as potential character patterns,
are fed to train the neural network as
well. The teacher’s output for this kind
of pattern(called “unclassified patter
ns”), however, is a zero vector. In other
words, the neural network is trained to
respond with all “zeros” in its output

50 Security World

layer. With respect to each target catego-
ry, inclusion of these patterns in the
training set indeed helps to tune its
class boundaries further by specifying
some more patterns that do not belong to
it.

Gradual Expansion of the Training Set

The feasibility of gradual expansion
of the training set for the neural network
is a valuable outcome of the research
team’s work. We have found that the
adoption of a small set of training sam-
ples in the initial training phase allows
faster convergence to take place. After
the neural network has converged, the
training set is then expanded to include
more image patterns.

According to the researcher's obser-
vations, such a strategy converges faster
than one that attempts to learn all pat-
terns available from the very beginning.
Besides this benefit of quick conver-
gence, such a strategy also enables the
VECON system to be developed at a faster
pace. Real samples captured from a site
can be collected to build an initial sys-
tem rapidly, while the system perfor-
mance can be further improved by con-
tinually collecting more samples into the
training set from the operating site.

Neural Network Training Results

By the strategy described above, the
neural network is trained with 10,000
samples at the beginning. After the net-
work has converged, the trained weight
configuration is recorded. Then, new
samples are introduced and training
takes place again with the most up-to-
date configuration. Such a cycle is re-
peated until the training set consists of
50,000 samples in total. Finally, the net-
work is able to report an accuracy rate
up to 99.5% when a test set of 10,000
character samples is used.

Domain Knowledge Filter

After extraction and recognition of
the potential characters in the image, the
vehicle license plate number or contain-
er numbers are still not determined, as
there is much noise such as the company
logo or container weight and dimension
information around the target. The fol-
lowing parameters are used to identify
the location of the real target.

As for the formats of the vehicle li-
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cense plate number and container num-
bers, for instance, vehicle license plate
numbers normally consist of one to two
letters and three to four numbers, while
container numbers consist of four letters
and six numbers plus one check digit.

In relation to line separation and ori-
entation, container numbers can be di-
vided into two or three lines and they
can be oriented horizontally or vertical-
ly. Also, there is an issue about charac-
ter color, size, and spacing. For instance,
in gray-level images, there exist white
characters on black backgrounds and
black characters on white backgrounds.
The size and spacing of the characters
are of fixed dimensions.

Based on the above domain parame-
ters, the recognized characters will be
grouped together in various ways and the
combination that satisfies most of the
specifications will be selected as the re-
sult.

The Future

Recently, we have extended the appli-
cation of VECON to Traffic Enhancement
Field.(Fig6)ROBO-EYE enables character
recognition from a moving vehicle, The
system is fully portable, comprising a
notebook computer and digital camera
suitable for Road Patrol and covert oper-
ations that require remote and non-sta-
tionary activities. The police force can
use this technology to search for stolen
vehicles.

To achieve full automation in the Con-
tainer Terminal, we have innovated a cut-
ting-edge technology on quay cranes. The
system's technology is used to scan con-
tainer numbers as they leave and enter
the port, in order to cross check the data
with number plate and manifest data to
ensure the right containers leave on the
right trucks. The benefit is in vastly im-
proved terminal security system and
greater delivery accuracy. Furthermore,
it can carry out the container scratch
and punches hole inspection. = = =

About Author

Dr. C.M. Lee is the chairman and
CEO of Asia Vision Technology Ltd.
He received his Ph.D. in Computer
Science from the University of Min-
nesota in 1989. He successfully de-
veloped and commercialized the
VECON" - Computer Vision technol-
ogy. which is US patented.
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What price
visibility? For
shippers and
carmiers, the
answer could
be at hand,
with a new,
crane-based
technology that
could offer full
visibility on
individual
containers
within @ port.

reports.

QUAY CRANES DOMINATE the container
terminal landscape, so it is not surprising that they
commanded the attention of Dr John Lee when he
looked to expand the applicability of his machine
vision system.

Dr Lee's technology is already reaping benefits
in several terminals: an early generation of the
Asia Vision system is in place on gates at the Port
of Singapore, while a current version is in constant
development as part of a project at the CSX World
Terminals (formerly Sealand Orient Terminals) in
the Port of Hong Kong,

In both cases, Asia Vision image recognition
technology 1s used to scan container numbers as
they leave and enter the port, in order o cross
check the data with number plate and manifest
data to ensure the right containers leave on the
right trucks. The gain, as Lee explains, is in vastly
improved terminal security and accuracy of
delivery: the potennal for this  technology,
however, is much wider.

Dr Lee, a professor at the Hong Kong University
of Technology, became interested in machine

vision technology and its potential applications
for container ports during his time in Singapore,

In research funded by the Port of Singapore
Authority, he developed a first-of-kind conrainer
number recognition system that proved ro be 87%
accurare on irs installation ar PSA in 1992,

The technology, Lee points out, was very
much in its infancy (current accuracy is in excess
of 98%), but was sufficiently promising to be
prntl.'u[l:d |1) a patent taken out h}' the PSA;
Lee's second patent, filed in 1995 and passed
last year, is in the name of his own company,
Asia Vision Technology, and heralds both a
new level of functionality, and a broader
application of the system.

Applications

The most successful product so far is
VECON-VIS, designed to read license plate
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numbers and widely installed across south east
Asia and China by police forces and customs

officials. This technology s echoed m, and
expanded upon in the container port product,
VECON-CON, but Dr Lee and his team are
currently working on new technologies thar will
extend container number recogmtion beyond the
gate. Advanced trials of a system that hopes 1o
improve yard management are underway, with
container numbers being scanned by cameras
mounted throughout the yard or on container
handling equipment such as RTGs and RMGs or
straddle carriers.

The next step, Dr Lee believes, is ro enlist the
pu\\'l:rhﬂ position of the container crane — the
means by which every conrainer either leaves or
enters the terminal. This, in combination with a
vard-based and gate-mounted system, would
offer a terminal complete visibility of every
container within its domain.

“-]-I‘C 'l,'m'lin'.'ll \\'(]l]]d I\'n(\\\' L‘x;l\_‘ll_\' \\'h‘_'n [hl‘
container was unloaded from the ship, where ir

was placed in the stack,
and reassignments

of position, how
long it has been

Dr john Lee:
crane

visionary.
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in the stack, and when it lefr the terminal,” Dr
Lee enthused.

Another level of development would come with
the incorporanon of the available dara into a
system that would enable interested parties —
shippers, freight forwarders, carriers or logistics
companies — to access the data on demand.

“It would mean complete visibility, at least at
port level. The carrier would know how long it
took the boxes to be unloaded or loaded, based on
the difference in time between when they berthed
and individual boxes were taken off or put on; the
shipper would know when a cargo has reached
the destination port,” Dr Lee said. The new level
of transparency would ensure a higher level of
service, with no opportunity for the carrier,
terminal, or intermodal operator to avoid
rcspnnml!i]n_\' tor d(‘|a_\'i in their pam’cui.\r |rg.‘, of
the supply chain.

Dr Lees vision, he allows, is stll some time

away. Trials of the container yard system are
underway with CSX World Terminals in Hong
Kong, while Asia Vision is seeking suitable
partners to trial the crane-mounted technology.
This requires a specific ser of circumstances, Dr Lee
explains, with appropriate highring conditions o
ensure optmum visibiliry, and no canopy over the

CONT,
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cranes that might obstruct camera lines of sight.

Simpie set-up

The “vision™ side of the equation, he explains, is
relatively simple, with a configurarion of cameras
mounted to offer a range of views of container
numbers, and that information then pooled and
analysed by computer software.

Accuracy has been improved through an ever-
widening “library™ of images; the software
“learns” to rebuild partial numbers, and obscured
images to offer a “best guess™ solution. At 98%
accuracy, it is obviously an excellent gu but
100% accuracy will never be achieved, Lee w
This is not because of any failure in his rechnology,
but due to factors such as poor lighting, and dirty,
rusty or otherwise damaged containers.

dArms.

Needless to say. this is not an inexpensive tool:
terminals can expect to pay berveen $20,000 and
$40,000 per lane for gate mounted systems, and
possibly some $40,000 to $60,000 per quay crane.

The takeup of this technology will be a clear
indicator of the value placed on visibility, and the
potential productivity and customer service gains it
offers. Shippers, carriers and logistics companies
are likely to be very interested in the answer.
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Dr Lee's technology
is already reaping
henefits in several
terminals: an early

generation of

the Asia Vision
system is in place
on gates at the Port
of Singapore
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1alking spreaders

Spreader
downtime is a
major issue for
crane operstors.
Help i1s at hand,

discovers.

WHILE ASIA VISION is working to provide
information on the containers that pass through a
port, spreader specialists Bromma are focusing on
eliciting more, and more useful, information from
crane spreaders.

launched in February, the SCS° spreader
communication system 1s designed to improve access
to spreader status and key diagnoste information -
something  Bromma  believes will  prove a
breakthrough in both information management and
the all-important task of reducing downtime.

Kok Choong Hwa, managing director of
Bromma Far East, presenting the new product to
the TOC Asia conference in February, pointed out
that some 35% of container handling downtime
was believed to be spreader related.

Of that, some 90% was thought to be related
to failures in the electrical system: and better
communication can ensure that this downrime is
minimised by rapid location of the fault.

Improved information management is also
expected to offer significant gains for operators:
15 vears ago, Kok Choong Hwa said, there were
usually less than 40 1/Os to be monitored on a
spreader. Today. the average unit has 150, In the
same period, the number of cores required has
doubled.

“So we need ways to handle more informarion,
more efficiently, without increased cable size,” he
stressed.

To meet the goals of reduced spreader downnme
and improved information management, Bromma
evaluated possible solutions in the area of standard
bus systems, but found shortcomings in temperature
range, shock resistance, electro-magnetic compat-
ibility protection, and mechanical roughness
(among others). The company’s development wam
found it was necessary to design a new system that
would meet the demands placed on electronic
systems used in container handling environments.

“Qur ream’s goal became to develop a modular
programmable controller with a field bus interface
that would surpass international standards for
control equipment in this area,” Kok Choong
Hwa explained.

“The result was SCS’ - a single control product
that can be used for /O, as a PLC, and for
distributed control, for up to 48 VO points per
node. We believe in SCS* so fully that we are
making it a standard feature = at no additional
cost — on all Bromma ship-to-shore spreaders.”

SCS’, he promises, will enable terminals to react
faster to fault events, by giving technicians specific,
precise information on source of the faulr. All
faults are diagnosed within the spreader node, with
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Some 35% of i

handling d
to be spreader related.

the most recent fault caprured on the onboard
LED display, and stored in the onboard error/event
log. Diagnostic information then communicates
the type of error and offers a diagnostic code.

The technology also conveys rtotal system
status, with complete monitoring and logging of
control system status, application rates, crane
commands and signals, and sensor and actuator
signal changes. And if technicians miss the cues for
potential faults, the system goes one better, with a
self-diagnosis programme that detects bad power
supply, analyses control system problems or short
circuits, and software errors,

Not only does SCS promise to help overcome
faults more quickly, it hopes to stop them from
occuring by simplifying the spreader system. By
eliminating or minimising the requirement for
junction boxes, terminal strips, terminal ends,
relays and DIN rails (areas where wire breakages
are common), the likelihood of mechanical failure
is reduced. Conventional wiring is minimised, and
molded, prefabricated connections protect this
vulnerable area.

SCS’ takes advantage of cellphone and modem
technology to allow off-site. monitoring of the
system, with diagnostics available via the spreader
display, the crane itself, the maintenance office, or
on a laptop or hand-held computer.

While officially launched in February, the
system was already operating for a number of
customers, Kok Choong Hwa said. It had been
tested over a range of different applications: RTG
cranes at HIT in Hong Kong, separating twin-lifts
at Aarhus in Denmark, and on a conventional
ship-to-shore crane in Gothenburg, Sweden. In the
latter case, the performance of the spreaders had
been  monitored from  Bromma’s  design
headquarters in Stockholm - a distance of several
hundred kilometres.
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INTERNATIONAL

Vision of
a bright

future at
the show

Hong Kong-based Asia Vision
Technology (AVT) is taking its
first steps into the US market
here in Miami with its range of
vision systems. Although OCR
number plate and container
recognition are well recognised
in tolling, enforcement, car park-
ing access, surveillance and
freight operations, AVT's system
is portable. It uses a standard
digital camcorder and laptop
computer. Hong Kong Police use
the system to take pictures of
licence plates continuously and
check numbers against the police
database. If a vehicle shows up
as being wanted, the officers in
the car are notified immediately.
AVT was founded by John Lee
Chung-mong, assistant professor
of computer science at the Hong
Kong University of Science and

Technology with a former stu-
dent, Wong Wing-kin in 1997.
Initial orders were received from
the Hong Kong Police, the new
airport, Government Flying serv-
ices and a number of commercial
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Patrick Ng (pictured) and Pauline Chiu are spearheading Asia Vision Technology’s entry into the US market.

building and shopping mall car
parks as well as other
Government agencies.

Having concentrated on and
established itself in the Asian
market, particularly Hong Kong

M i A

1S

.
N America
MiI 2001

and China, AVT is now looking
further afield and its appearance
at ITS 2001 is the first time the
system has been seen in the
USA. The company’s website is
at www.asiavision.com.hk
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Contributed article

CCTV Focus Jul 8, 2001

CCTV Focus Magazine

@ Asia Vision Technology Limited

VECON & CCTV System:
The Secure Solution for Traffic Enforcement

We have all seen the CCTV cameras
monitanng 4 car park, 4 container terminal
and highway taffic, but how effective
are these cameras at pinpainting problem
vehicles and containers?

CCTV systems record the area on which
they are focused but may not zoom in
to record a specfic license plate number
(| :[\:] 'lt.? vehicle ar number of the
container against which the erime is being
committed. Camera security systems also rely
on opetators to constantly watch the moni-
tors and react when necessary. However,
there are many disadventages associated
with operators, for example, the repetitious
nature e“.; the ie_:ﬁ‘_ encourdges inat'c‘'\.‘i\.f-"n.?,'.‘;J
and the conditions may invite bribery or
coruption. We expect total, unquestioning
dedication from our employees, but reality
makes this expectation unreasonable

Asia Vision Technology Limited (AVT),

d's leader in develoging innova-
|

is the waor

tve computer viEion 5o

patented VECON tech

these problems and other related issues

itions, using its

ology o IES’J[‘.-'E

where number and character recognitiorn dre
concemed

The VECONMIS system automatically
reads vehide license plate numbers (LPN),
Installed] at entrance and exit gates of vehicle
hably
and accurarely reads, recognizes and verifies

.L‘er(’:, ports or {,it;:f.‘-'.s. the system re

the LPN of all coming and  outgoing
read  bath
non-alphanumeric and alphanumeric charac-
ters, WECON-VIS has been successfully
employed at the Hong Kong-China Border

vehicles (Fig. 1. Able to

and Hong Kang International Airport in
Heet management:

magine at least 16,100 vehicles passing
through ore lane at the border in one week,
soHme <_)F Tl'lt"'l'l !_.'P[hﬁﬂ" '_ur._llf’n_ ".'J"»F_:(’(_l'(’fl
traffic violstors and more. Manually checking
each vehicle’s license plate number against 5

connected -‘.Jn:.-'..:'.ld'a(.’. resents L.“(.-'_IL’ILJL\ 2

Fig.1

cpportunities tor mistakes, for example, mis-
read characters. This problem is intensified
by the huge number of lanes at the border
M CIEOVET, the border SYETEM |r,:<?nr.ﬁ<-‘:i ana
veilied only the diver and not the driver's
vehicle

But with the nlegration of \.""EC':)N
VIS in conjunction with CCTV systems,

the problem of wanted vehicles or law-vio

1 | |
dating dnvers escaping notice hds aroppea

. . |
stem Can reccgnize 4 vehicle's

LPMN i less than O5 seconds, |‘|c|'_;|1!r|; it

sharply The sy

against those of a connected wanted-list

nase. b the vehicle curently passing
checkpoint & wanted,
VECONMIS beeps to alert the operatar

(r 9. E’_)} T'l\?.' {.J’ Ve dif ld ‘.-"t'illf_ € dig f.‘-?.'LLH”'E.‘-'J

through  the

and a more detailed investigation can be
Cof 1d Lic '.CT:J

In 1999, the Hong Keong Intemational
Airport installed WVECONMIS at three
f‘,upsrt [-‘._l}[ES‘S stabions O moniter the
airport shuttle bus taffic. The LPNs of any

shullle buses entenng the stations ere read

LPN Ticke
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Computerised container damage inspection

system cuts back on need for

Asiu Vision Technology
(AVT) is introducing its

latest product - Container Dam-
age Inspection (CDI) system.
With previous manual systems
every container had to be
checked individually. requiring
an inspector to move above and
around the container.

The process could be time
consuming and error prone,
with no actual image of the con-
tainer inspected readily avail-
able.

The 24-hour non-stop
CDI solution from AVT helps
eliminate human errors and en-
sures actual images of contain-
ers inspected are stored in a database for future reference.

Realising that many wharves and container terminals do not
have adequate and effective control over damage inspection, AVT
has developed the CDI solution and incorporated it into its VECON
technology. This allows terminal staff to monitor the automatic gate
procedures centrally and remotely.

AVT uses high-resolution digital cameras together with the
latest VECON technology for damage inspection. As containers

enter and exit the terminal. CDI captures images of the entire truck

at different angles and zooming levels. Images of each container

panel are then archived in a database for reference and verification
should a dispute arise. The operator can now view these images

and look for even the tiniest punch hole or scratch in a quick scan
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manual observations

on the computer screen.

While the driver is providing
the relevant data tor arrival at,
or departure from the terminal

gate, the operator can inspect

the images and enter any noted

AVT founder and CEQ, Dr John C. M. Lee (right) is joined by the company's
Business Development Manager, Patrick Ng and Marketing Manager, Iris
Kong to update customers on the advantages of the CDI system.

damage into the system. CDI
works on moving containers as
the cameras automatically trig-
ger and capture the right images
during the operation. The sim-
ple and easy procedure enables
image acquisition, storage and
indexing of container images
being processed simultaneously.

AVT says the CDI system sig-
nificantly expedites gate trans-
action procedures. increases
gate throughout and revenue, enhances reliability and accuracy of
inspection data, reduces paperwork and reduces outdoor manual
works and industrial accidents.

AVT, established in 1997, developed its VECON technology
as a generic recognition system that can visually locate and iden-
tify printed alphanumeric characters and colours. patterns, object
size and motion in either complex gray-level or colour source im-
ages. The computer vision application may encounter a source
image that may be complex for a variety of reasons. Rust. mud.
peeling paint or fading colours may distort the character’s image.
and uneven lighting may make them difficult to discern. However
VECON has been developed and trained to handle these different

conditions.
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Fairplay

Asia Vision Technology unveiled its Vecon-Con quay crane application announcing
that this innovative product should speed the movement of containers and therefore
helps streamline the supply chain.

The Hong Kong based company specialises in artificial intelligence-based computer
vision systems and has utilised its container number recognition technology to develop
the crane application.

Images are obtained from a range of angles by cameras and sensors that are
attached to the sides of the crane and these then detect the position of the container.
The container number is therefore identified before the crane finishes loading or
unloading. Character extraction and recognition are the key features that lie in the
systems technigue and it is promoted as 95 per cent and above accuracy of complete
recognition of the container number. The systems is able to store over 100,000 high
quality JPEG images and image processing and acquisition is believed to be less than
one second.

A spokesman commented that ‘The container number captured will then be checked
against data in the client’s database to ensure the correct containers have been
loaded and unloaded’ and should provide real-time data access for shippers, freight
forwarders, carriers and logistics companies.

The tracing and global tracking of containers should also become effortless in the
future with the Vecon-Con system.

http://www.porttechnology.org/industry.news/2001/03.10.01.shtml
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