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o monitor the myriad of

vehicles and containers

going through ports and
border crossings everyday, it is at
best to install a fast and reliable
visual monitoring system —
capturing the numerical codes on
licence plates and containers, then
instantaneously transmitting them
to the backend systems.
Consequently, terminal and gate
operators could get rid of the
hassle of manual recording and
input errors, whilst ensuring
smooth container and vehicle
flows.

Sounds tempting

but unrealistic?

Such a system has — . Dr.(
actually been
readied for deployment right here
at the CSX World Terminals in
Hong Kong.

The brainchild of this system is
Dr. C.M. Lee, the founder and
CEO of the Hong Kong-based Asia
Vision Technology Ltd. In 1989,
Lee at the National University of
Singapore invented a visual data
capturing and reading technology,
which was later installed in the
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Port of Singapore Authority.

In 1993, Lee refined the
technology at the Hong Kong
University of Science and
Technology with Mr. Wong Wing
Kin, one of his Masters students
and later partner in Asia Vision
Technology. Set up in 1997, the
company later became a member
of the Hong Kong Industrial &
Technology Centre (presently the
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Hong Kong Science and
Technology Parks Corporation)’s
incubation program. Its flagship
product is VECON, which
embodies Lee’s original visual
capturing design concepts.

VECON is claimed to be a
solution to the ultimate nightmare
of gate and terminal operators:
how to record the necessary
coding and numerical data from
containers and vehicle fleets with
the least delays, yet with the
highest accuracy?

Said Lee: “The essence of the
VECON technology is to
recognize specific words, codes
and numbers from a visual image,
and to extract them by removing
all the unrelated objects from the
image.”

Presently, Lee said that their
system could recognize codes and
characters on licence plates in
different languages, such as
Chinese, Japanese and Korean.
The system is now being
extensively deployed in traffic
management, fleet management
and port administration in places
such as the PRC, Hong Kong,
Taiwan, Brazil, and

lately in Australia.

Simulating human
eyes, VECON’s “all-
purpose computer
eyes” capture and
transfer visual
images to a backend
system. The visual
data is then further
processed for
whatever purposes
designated by clients.
The technology can
now accommodate
objects in motion,

even those with damages or
scratches.

For the backend interface, it is
mostly tailor-made for individual
clients. “It is not that we can’t
develop a generic software
package for working in the
logistics environment, but every
terminal has its unique workflow.
It is also not cost-effective to do
so. The same case applies in
every market, as we usually work
with local system integrators to
cope with the local conditions
better,” Wong explained.

Digital Solution for Container
Management

With fixed formats designated by
local authorities, it is easy to
recognize codes and characters
on vehicle’s licence plates.
However, this is not the case for
containers. “Although there is
theoretically an international
format of container codes and
numbers, it is not closely
observed in the real world.
Therefore, we needed to develop
a specific software package to be
flexible enough to cope with this
environment,” said Lee.
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In an
operating
container
terminal, the
VECON
system can
be used to
automatically
capture codes
and
characters on
the
containers as
they pass
through the
entry/exit
gates or
during
loading and
unloading.
Once the
container
information
is acquired,
all the necessary codes and
numbers on the container are then
passed to the Terminal Operating
System to perform the necessary
steps that allow the driver to
proceed to the next destination.

“All the container trailing drivers
are now carrying ID cards that
confirm their identities. The
VECON system can
provide an added
level of security: the
container numbers
can now be easily
verified and matched
with the drivers’
identities.The
solution provides a
cost-effective,
efficient solution
that increases both
security and
container terminal
throughput by
ensuring that the
drivers’ ID card
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number is matched with the
container number,” Lee
emphasized.

According to Lee, CSX World
Terminals (formerly Sea-Land
Orient Terminals Ltd.) has one of
the most successful installations
of the VECON system in Hong
Kong.

The VECON-CON solution has
been used at CSX World Terminals
since 1999. According to their
official statement, “our gate-out
process is made 100% automatic
with improvement in our container
dispatch reliability”. The solution
has proven to be a cost effective,
highly accurate solution enabling
the company to remove human
errors, minimize the level of
manpower required and give an
additional level of security to the
process.

Damage Inspection and Fleet
Management

Other than container number
recognition, Lee said the system

had also been
used for
damage
inspection and
fleet
management.
HIR

For example,
Asia Vision
Technology has
developed a
Container
Damage
Inspection
(CDI) system.
With a video-
capturing
device, the
CDI system
takes high
definition digital images of the
container so an operator can
review the images for damage.
This helps automate the process
and efficiently settle disputes that
may arise with insurance claims.

FRR CRELALL L EE

“Such a system can offer a
permanent electronic record of
the container’s condition as it
enters and exits the terminal,” said
Lee.

On fleet management, Lee
claimed the VECON technology
had been widely welcomed by
both public and private users
across Asia, notably the PRC and
Hong Kong.

In the PRC, police in Guangzhou
and other metro areas have been
experimenting the VECON
technology to verify drivers who
may fail to pay certain legal fees
or are involved in minor traffic
offences. “We can mount the
system on a moving police
vehicle and capture licence
plates instantly. It can then
extract and verify all numbers

P.74

and as a result dramatically
speed up law enforcement,” Lee
said.

In Hong Kong, users of the
VECON system include the three
Airport Express Shuttle Bus
Stations, the police force and the
car park of the international
airport as well as several private
and public car parks.

“For the Airport Express Shuttle
Bus Stations, the system
provides a valuable aid in
managing the inflows and
outflows of vehicles passing
through the terminal,” said Lee.
“For example, we can mount a
camera at the vehicle entrance of
Kowloon Station. It captures the
data on the licence plates of the
passing shuttle buses, matching
it with the timing information.
This has substantially reduced
errors, which are inevitable in
manual observations.”

Following the initial success in
terminal logistics management
and fleet management, Lee is now
looking to apply the VECON
technology in more areas, and one
of such is a mobile container
number capturing system called
VECON-MIV (Mobile Inventory
Vehicle).

Here is how it works: a Global
Positioning System (GPS) antenna
is mounted on a pole with
standard CCTV camera, industrial
PC and placed at the rear of a
vehicle. The system can scan rows
of containers , thereby saving
much time and manpower in
locating lost containers.

“Of course, we are now looking at
more application areas of this
technology,” Lee added.{T
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CONTAINER HANDLING

Seeing is believing

Optical Character Recognition (OCR) systems are becoming an increasingly common sight at the
gate complexes of some of the world's busiest container terminals

CR technology is not, of course
Onew and some people have been

promoting this concept as the ide-
al solution to the problem of accurately
recording truck and container data at a
terminal's gate for many years now but
today it does seem as if this is an idea for
whom the time has come. Take the Vehicle
and Container Number Recognition
(VECON) system of the Hong Kong firm
Asia Vision Technology (AVT), for exam-
ple. VECON was invented by Dr CM Lee
at the Hong Kong University of Science
and Technology in 1993. The working first
system was installed at Shanghai's United
Asia Container Depot in 1996.

Lee and Ken Wong, his former student,
then acquired the international patent
rights of VECON from the university and
sought to further develop and commer-
cialise the technology by founding Asia
Vision Technology Ltd in 1997. A US
patent was issued in 2000 for the VECON
technology and, during the same year, the
company's systems were successfully
installed at the CSX World Terminals con-
tainer handling facility in Hong Kong.

AVT's suite of container number OCR
solutions covers the following areas:

B Road portal or pedestal OCR solutions

B RTG/RMG/quay crane OCR solutions

® Container damage inspection (CDI)
solutions

B Rail portal OCR solutions

B Mobile inventory vehicle (MIV) OCR
solutions

Road portal or pedestal OCR

solutions
The VECON-CON PORTAL system satis-

fies the operating requirements found at
yard portals in container terminals. These
portals act as a pre-screening barrier for all
incoming containers before they proceed
to the various terminal in/out gates. The
VECON-CON PEDESTAL system is
deployed at the actual in/out gate of the
terminal. Both solutions identify the fol-
lowing numbers:

B Container numbers
B Chassis numbers
B ]SO codes

AVT’s VECON system was developed back in the 1990s

© VECRMCOM Napat
L i

=

B License plate numbers

B Genset numbers* (*limited to only
under slung gensets & excludes hand-
written numbers)

The immediate benefits of the system are:

B Increases the efficiency of the terminal
B Streamlines the logistics process

B Significantly reduces the manpower
required to track container movements

B Significant costs savings are achieved
by implementing the solution

B High accuracy rate

B Seamless integration with Terminal
Operating System

® User friendly

Modular

Customisable

Scaleable

Solution uses off the shelf non-
proprietary hardware

No expensive modifications to existing
in/out gate infrastructure required

B Automation of previously labour
intensive processes and reduced
incidence of errors

B Increased security at terminal

entry/exit points due to 24-hour
container number recognition

In use, photoelectric sensors allow the
VECON system to quickly detect the pres-
ence and location of the container. Each
photoelectric sensor has two components,
an emitter and a reflector. Each emitter
requires a 220VAC to 12VDC power sup-
ply and each reflector is a strategically
positioned mirror. In order to avoid false
readings created by varying truck lengths,
the system detects the edges of the con-
tainers as they enter the sensors. This
ensures that the video cameras are pre-
cisely aligned to capture the numbers on
the sides, top and rear of the container.
To guard against false triggers created
by wind and other environmental ele-
ments and to increase system reliability,
dual sensors are deployed and controlled
by an adjustable timing threshold. A con-
tainer is detected if both sensors are
blocked for more than one second. For

ContainerPort March/April 2002 page 31
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CONTAINER HANDLING

ECT has gone for Cosmos’ Visual Gate System

each 20ft container one set of sensors is
required. The sets of sensors are placed
19.5ft apart to detect that each container
has travelled 20ft from the first set of sen-
sors. The solution easily handles 1 x 20ft, 2
x 20ft, 3 x 20ft, 1 x 40ft and 1 x 45ft con-
tainer configurations.

The VECON OCR system
from AVT can utilise existing
infout gate infrastructure,
avoiding the need for costly
modifications to be made to
a port’s facilities

Four video cameras and four (or six for
detecting three 20ft containers) sensors are
used to detect the container position, pre-

cisely capturing images at exact moments. [

To improve the recognition rates, multiple
images from each camera position are cap-
tured and processed. In a typical configu-
ration (1 x 20ft container), twelve images
are captured from four different positions.
The VECON software then selects the best
result based on the confidence of each
recognition result. The result is then dis-
played to the operator in a user-friendly
Graphical User Interface (GUI) format.
The hardware that is used with the
solution is readily available, standard, off-
the-shelf CCTV cameras, sensor and light-
ing equipment. A high-speed off-the-shelf
PC is also required (per lane) to operate
the software. Server hardware for the sys-
tems should be housed near the portal or
pedestal areas using NEMA-4X equip-

ment enclosures. A LAN connection must

be provided prior to operation.

AVT claims that, unlike some of its
competitors, the company's VECON solu-
tions can utilise an existing in/out gate
infrastructure and avoid costly modifica-
tions. The VECON-CON (container num-
ber recognition) module has also, AVT
stated, consistently been proven to provide
reliable results and outstanding accuracy
rates at all times even under the toughest
environmental conditions. In addition, the
VECON system can be seamlessly com-
bined in a modular fashion with AVT's
other VECON OCR technology (container
number, chassis, ISO codes and license
plate) to provide the container number.
VECON can integrate seamlessly with ter-
minal operating systems, AVT claims, and
VECON solutions are proclaimed by their

provider to be cost effective enough to be
installed even in the smallest of container
terminals and provide an easy upgrade
path as TEU volumes grow and expansion
plans materialise.

The VECON Container
Damage Inspection (CDI)
solution

The objective of the VECON-CDI system
is to record container surfaces into easily
retrievable digital images so that the oper-
ator can interrogate the container surface
for damage offline. The VECON-CDI sys-
tem is installed at the in/out gate or
gantry so that the four surfaces (left, right,
top & rear) of the container can be cap-
tured and electronically logged. The oper-
ator can then retrieve and examine the
images for damage on the user interface
provided. As the surface area of the con-
tainer is large, four high-resolution digital
cameras are used to capture the images of
the container surfaces.

Coming soon!
Although not yet on the market, VECON-
CRANE solutions will soon be available
for addressing the recognition of in-
motion containers on rail-mounted gantry
cranes, rubber-tyred gantry cranes and
ship-to-shore quay cranes. The installation
of VECON-CON system on an RMG/RTG
or a quay crane can, AVT claims, dramati-
cally improve the efficiency of port opera-
tions. These solutions are, for example,
ideal for verifying container ID numbers
and ISO codes against the client's database

VECON-MIN is coming soon!

ContainerPort March/April 2002 page 32
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CONTAINER HANDLING

Four video cameras are used...

to ensure that containers are being loaded
and unloaded correctly to and from vehi-
cles and ships. These solutions also further
automate terminal operations and effi-
ciency at the terminal berth while safe-
guarding against incorrectly
loaded/unloaded containers.

Rail portal solution
The VECON PORTAL configuration will
soon be available for rail to address the
recognition of in-motion containers on rail

cars. An optional AEI tag reader module

will also be available to integrate with the
solution. To allow for recognition of sin-
gle/double-stacked containers on rail
cars, AVT's VECON rail portal solution
utilises CCTV OCR cameras, sensors and
lighting equipment installed on column-
style portal structures on each side of the
rail track. For each track that requires
recognition, VECON-RAIL PORTAL soft-
ware will control CPU server devices to
capture and interrogate the images of the
containers as they pass. To assist in the
identification of containers and the
rail/well cars on which they are associat-
ed, the end-user can also include AEI tag
readers. This hardware will be deployed
alongside the above-mentioned OCR
equipment on the portal columns. The
goal of the deployment will be to provide
a TOS or host system an inventory list of
both the containers and their associated
well cars from a passing train.

Mobile Inventory Vehicle
(MIV) solution

AVT's Mobile Inventory Vehicle Solution,
(VECON-MIV) is currently is still at the
development stage. It is a mounted system
that is designed to be placed in a 4x4 truck
or similar vehicle. Depending on the posi-
tioning of cameras, the numbers can be
captured on double or single stacked con-
tainers. The system uses range detectors,
GPS & antennae to read the container
numbers at the terminal. Two video cam-

eras and two floodlights are then used to
read the container number on the surface
of the container. As the container number
is usually printed on a corrugated surface
(introducing noise), two video cameras
are used to achieve a higher accuracy rate.

In order to capture the best possible
images for recognition, the cameras must
be properly positioned and focused. The
zoom and focus of the video cameras are
adjusted automatically by the AVT system
with respect to the distance detected by
the range detector. This information can
be passed to a yard management system
to provide automated inventory as well as
the location of the container. The VECON
server is housed in an industrial designed,
shockproof and weatherproof housing at
the rear of the vehicle. OCR output and
TOS data transfer are facilitated via a
client supplied RF LAN network card and
antenna. Bandwidth requirements are
minimal, with the need only to transfer
four 50k-100k JPEG images for each con-
tainer interrogated.

AVT's VECON solutions have currently
been installed at the following locations:

Hong Kong:
® (CSX World Terminals

PRC:

® Da Lian Da Yao Wan Customs

® Da Lian Da Yao Wan Port Authority
® Da Lian Container Terminals Ltd

@ Shenzhen Yan Tian Port

® Kun Shan Export Processing Area

... to detect the container’s position

T »!-.l.:..—‘uié:\!l-‘i_—_: i

30480 KGS
57.200 LBS
3990 KGS
8,300 LBS

l
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Tian Jin Zhen Hua Transport Company
Nanjing Xin Seng Wei Customs
Shenzhen Export Processing Area
Xiamen Export Processing Area
Tianjin Dongfang Development Ltd

Meanwhile, in Europe...
One of the pioneers of workable OCR
systems, the Belgian firm of Cosmos,
recently announced that Europe Com-
bined Terminals (ECT), Europe's biggest
and most advanced container terminal
operator, has decided to equip its Rotter-
dam Home Terminal with Cosmos' Visu-
al Gate System (VGS) and is currently
redesigning its gate infrastructure to add
a dedicated drive-through gate portal -
VGS is described by Cosmos as an auto-
mated drive-through gate system,
equipped with a set of high-resolution
digital cameras. In use VGS will ensure
an easy and rapid registration of trucks
and containers, with container numbers,
ISO codes and each truck's license plate
identified through OCR and linked with
the ECT Home Terminal host system.

After an earlier 12-month test period
at the new gate area, ECT was very
enthusiastic about the recognition rates.
In total, 15,000 trucks were analysed,
with a recognition rate of 95% without
comparing the results with data from the
host system. The recognition rate
increased to 99.5% after verification with
the terminal's database. The average gate
passing time was 12 seconds, yielding a

VECON-CRANE from AVT

capacity of up to 300 trucks per hour per
lane. Today, VGS is capable of analysing
450 trucks per hour per lane, with a pass-
ing time of eight seconds.

ECT management decided to imple-
ment VGS thanks to the overall success

of the trial project, which clearly
showed that VGS was capable of
increasing gate throughput and reduc-
ing the cost of labour. ECT opened two
visual gates that were operational in the
first quarter of 2002. a

he government of Canada and the
I Vancouver Port Authority (VPA)
have commissioned gamma ray
equipment that will create a 'smart bor-
der' by scanning for contraband in con-
tainers passing through the port of Van-
couver. The new mobile technology,
designed to complement additional
manual inspections, can safely and non-
intrusively inspect containers at the rate
of one per minute. The equipment, pur-
chased by the VPA for C$2.5 million,
will be operated by local Canada Cus-
toms and Revenue Agency inspection
officers at the three container terminals,
Deltaport, Centerm and Vanterm. The
port of Vancouver will be the first Cana-
dian port to use this technology.

Through a glass darkly

'Canada Customs is committed to
ensuring the safety and security of car-
go entering and leaving the country’,
stated Blake Delgaty, CCRAs Regional
Customs Director. 'The container
screening equipment will complement
our existing technology and significant-
ly enhance our abilities to protect the
border and to facilitate low-risk trade
here in Vancouver.! 'With more than
one million containers passing through
our port each year, this technology will
further enhance our port as a secure and
expeditious place for business', noted
Captain Gordon Houston, president
and chief executive officer of the Van-
couver Port Authority. 'It is our hope
that the new technology will now set

the stage for the electronic bonding and
pre-clearance of US-destined cargo
through our port.'

The new technology is claimed to be
safe, secure and fast. With the assistance
of gamma ray scanning, operators view
radiographic images of containerised
goods on a computer to quickly and
easily identify hidden compartments
associated with the transportation of
stolen or smuggled goods. They are
then able to determine if commercial
cargo is consistent with the declared
manifest. Data can then be saved, trans-
mitted and shared with other agencies
responsible for cargo verification. Once
scanned, the containers are sealed and
tracked to their final destination.
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