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abouT CamCo TeChnologies

Camco Technologies is the leading technology company in innovative terminal auto-
mation solutions and services. Since 1999, our systems empower marine and railway 
terminal operators to increase their performance and safety while reducing operating 
costs. 

Already 200+ terminal operators worldwide successfully optimized their gate, crane, rail 
and yard processes using our leading AI vision technology, highly accurate OCR tech-
nology, robust kiosk systems and advanced Gate Operating System. 

Camco’s core business exists of products that automate the handover process of con-
tainers by using visual-assisted and micro location technologies. In-house developed 
OCR/OFR-based systems accurately register containers entering or leaving the terminal 
by any means of transport, enabling the TOS to make the right decisions. The powerful 
combination of AI vision technology with micro location technology provides accurate 
information on where a specific container was lifted or dropped. 

Camco’s hardware and software systems can be customized and are designed for seam-
less integration with other systems, such as the TOS, vehicle booking and planning 
systems. 
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Will Corona accelerate the  
gate-less terminal? 

The recent global events that force us to keep our distance are 
raising questions about how safe tactile interaction is. Push 
buttons, touch screens, fingerprint readers are considered 
mediums capable of passing viruses via contact, just the same 
as any other commonly touched surfaces such as doors. The 
remedy is simple: encouraging people to wash their hands 
regularly and this doesn’t only apply at the truck gates.

Nevertheless, the pandemic brings the gate-less solution 
based on BYOD (Bring Your Own Device) back into the picture.  
Indeed, a VBS (Vehicle Booking System) based solution with a 
smartphone app doesn’t suffer from Corona but does it cover 
the last mile, uninterrupted drive through the gates? 

OCR portals today can perfectly identify the load and even the 
vehicle at the terminal entry and exit gates. But what about 
the identification of the truck driver? The driver's identity is 
linked to many legal conditions during a visit on a terminal. To 
name a few, ISPS rules, commercial liability policies, speed lim-
its, proof of safety training and valid driver license. And what 
about the handover of goods and road safety responsibilities 
to the truck driver at the exit gates?  In other words, when it 
comes to driver authentication there is no room for a lax policy. 

It’s evident that using a VBS smartphone app from a truck-
er’s cabin is no proof of the truck driver’s identity neither his 
location. Maybe a fraudster is sitting in a nearby restaurant or 
waiting in front of a gate entry barrier with the smartphone of 
a co-worker? 

Location check of a smartphone device with high precision 
can be solved using Bluetooth or NFC technology integrated 
into a pole at the gates. However, highly secured driver 
authentication on the same device isn’t an easy one. An un-
locked device running a VBS smartphone app is not yet a 
secured environment. Today, kiosk-based terminal access is 
very secure. Biometric authentication runs on the equipment 
owned and managed by the terminal. To reach the same level 
of security with a phone device, the usual smartphone un-
lock features will have to be extended with mobile biometrics 
solutions. Fingerprint reading could be a first candidate con-
sidering it is implemented on most smartphones. However, 
the level of security varies between different models and 
manufacturer. The remaining candidate is face recognition. 
In recent years we saw some improvements, mainly by use 
of liveness detection. Nevertheless, given the authentication 
runs on an owner possessed device the chance of fraud will 
be much higher. 

So, is the gate-less terminal an option or utopia? VBS is an 
important automation tool for reducing the kiosk interaction 
and speeding up the gate process. Today, there is no water-
proof authentication technology excluding possible fraud 
with handheld devices. With the growing sentiment for ban-
ning facial recognition technologies for surveillance, it seems 
that secure driver authentication still will require a physical 
check at some physical check-point owned by the terminal. 

Jan Bossens, CEO
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BoxCatcher Washing Station

As Camco’s BoxCatcher cameras are used in harsh maritime envi-
ronments, preventive service and maintenance is key. For easy 
access, the BoxCatcher camera can be redirected down to its 
maintenance position. When in service mode, the BoxCatcher 
front cover can be easily lifted and accessed by a certified tech-
nician. If needed, components can be replaced in a matter of 
minutes. Indeed, the BoxCatcher plug-and-play design enables 
easy access and replacement of its eight internal devices with-
out tools. But dirt on the front cover can blur pictures decreasing 
OCR performance. Depending on local conditions, the screen 
needs to be cleaned regularly requiring human intervention.

WASH & GO!

To limit downtime from maintenance interventions, GEN3+ 
BoxCatchers can be equipped with a patent-pending Washing 
Station module, mounted just above the maintenance posi-
tion. This optional cleaning device is automatically activated 
when image quality becomes poor, without interfering with 
BoxCatcher normal operation. 

When dust, sand or other dirt deteriorates image quality, 
depending on the front cover dirtiness, a blower will be trig-
gered to dust off the screen or water sprinklers will jet water 
while the remaining droplets will be blown off, ensuring crys-
tal sharp pictures. Once the water reservoir empty, it is easily 
replaced, allowing safe refills of empty reservoirs in the terminal 
services facility.

Also in wet climates the Washing Station proves its value as rain 
droplets may distort image quality. The Washing Station’s blower 
will remove the droplets from the front cover after each shower, 
without activating the water spray nozzle system, saving water 
and unnecessary reservoir refills. An antifreeze water mixture in 
the reservoir will ensure operations even below-zero weather 
conditions. 

SAVE ON SERVICE INTERVENTION

Depending on local conditions, the automated Washing Station 
allows reducing the manual cleaning frequency with up to 90% 
compared to BoxCatchers without Washing Stations. 

OPERATING MODES MATCHING LOCAL NEEDS

In the standard BoxCatcher Washing Station configuration, the 
blower is activated every two days to dust off the front cover 
or to remove water droplets. The spraying nozzles are activated 
every seven days for a full wash of the front and side screen. 
When picture quality starts deteriorating, the washing station 
is activated automatically. Finally, the system can be activated 
manually.  

AUTOMATIC FRONT COVER CLEANING WHEN IMAGE QUALITY FADES, REDUCES 
SERVICE INTERVENTIONS

WASHING STATION FEATURES

• Automated front cover cleaning
• Dust, dirt and droplets removal
• Standard or operator initiated
• Plug-and-play water reservoir
• Mounted just above maintenance position

WASHING STATION ADVANTAGES

• Less interventions, increased uptime
• Clear pictures
• Less exception handling

DESIGNED FOR BOXCATCHER 3 + 4 

The new BoxCatcher Washing Sation is available for 
GEN3 as well as GEN4 BoxCatcher configurations.
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Camco Vehicle Booking System
A SMART TRUCK APPOINTMENT SOLUTION TO OPTIMIZE TERMINAL EFFICIENCY 

Camco’s Vehicle Booking System (VBS) is an intelligent truck 
appointment system connecting terminals, trucking compa-
nies and truck drivers. The VBS helps terminals to organize the 
receival and dispatching of shipping containers by haulers. 

CONNECTING TERMINAL, HAULERS & DRIVERS

By implementing the Camco VBS, operators can set quota and 
time slots for gate transactions, managing container drop-off 
and pick-up throughout the day, flattening peaks. Even with-
out the timeslot feature, VBS is a smart pre-announcement tool 
for gathering visit data upfront. Trucking companies or haulers, 
on their turn, use the VBS to create appointments and pre-
announce their booking data for all container deliveries at the 
terminal. For each new booking, the VBS validates the booking 
details in order to avoid wasted journeys caused by incorrect 
information. For truck drivers, accurate data eliminates the 
hassle and time for correcting incomplete or incorrect regis-
trations, improving truck turnaround. An optional VBS mobile 
app allows truck drivers to manage assigned transport from 
their cabin. 

Terminals configure truck appointment timeslots and business 
rules for accepting in- and outbound volumes. They register 
associated trucking companies and haulers in VBS, and give 
them VBS access. Registered trucking companies and haulers 

book timeslots in real-time for dropping and picking contain-
ers and pre-register the associated bookings. Booking details 
are instantly validated against the TOS and rejected in case 
of incorrect data. Notified drivers have accurate information 
to access the terminal without hassle:  when a truck drives 
through the Camco’s camera portal for terminal access vali-
dation, the subsequent gate kiosk process can be automated 
because the pre-announced booking data is linked to either 
the driver’s ID or truck license plate.

The VBS comes with a mobile app where truck drivers can fol-
low up and activate their appointments on the go, obtain real 
time info on the gate occupancy, or receive push notifications 
concerning the overall terminal situation (e.g. closed due to 
bad weather, accident on major access road…). 

SEAMLESS GOS INTEGRATION

Camco VBS has been designed to seamlessly integrate with 
other terminal or port systems, including Camco’s market-
leading Gate Operating System. The VBS system has been 
implemented with success at CSP Zeebrugge, PD Ports 
Teesport and Terminal Des Flandres. We have asked differ-
ent stakeholders to share their experience and describe how 
VBS has affected their operations.
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TERMINAL: INCREASED EFFICIENCY BY IMPROVED GATE MANAGEMENT

• Reduced truck registration at gate since pre-announced booking data is available on-arrival. 

• Better capacity planning for in- and outgoing volumes, ensuring optimal truck turnaround times and 
gate efficiency.

• Smoother traffic flows and less congestion at terminal entry, exit and yard. 

• Improved safety and security by upfront registration.

• Optimized utilization of terminal assets, improving cost efficiency. Terminal can better plan availabil-
ity of terminal equipment as they control the expected truck gate activities. 

• More accurate booking data resulting in fewer trouble tickets. Appointments can only be created after 
validating all booking details with the TOS. 

TRUCKING COMPANIES: IMPROVED CUSTOMER EXPERIENCE

• Immediate feedback on container booking details after check with the TOS. Errors can be corrected 
beforehand, greatly reducing wasted journeys or idle time at the gate.

• Faster truck turnaround times and better time-management of truck fleet.

• 24/7 access to the web-based VBS for updating appointments. 

• Accurate back-up for double checking appointments and status. 

TRUCK DRIVERS: INCREASED PRODUCTIVITY THROUGH ACCURACY

• Faster truck turnaround times, better time-management and more accurate data. 

• Using the mobile app, drivers get an overview of their appointments and can check for container sta-
tus info. 

• Better communication: email notifications, gate occupancy, terminal messages… 

• Reduced truck administration processes at the truck gates, as all visit and container booking details 
are pre-announced. 

• Fewer mistaken or ’redundant’ trips (no container).

A win-win-win solution
CONNECTING TERMINAL, TRUCKING COMPANIES AND TRUCK DRIVERS IMPROVES 
LOGISTICS FOR EACH PARTY, OFFERING SEVERAL ADVANTAGES.



8   CamCo Times 8 - June 2020

CamCo Times

How VBS increased gate efficiency 
at Cosco Shipping Ports (CSP) 
Zeebrugge
Stefan Vanparys, Execution Manager at CSP Zeebrugge 
(Belgium) and project lead for the implementation of the new 
TOS, GOS and VBS has recently upgraded its Vehicle Booking 
System, developed by Camco.

Located directly at the open sea, CSP Zeebrugge (+1M TEU) 
is very close to the main shipping routes in North Western 
Europe and can cater for the largest container vessels in the 
world. First class intermodal connections, including rail and 
access to the national and European highway systems, are 
available. It is a coastal port with excellent hub capabili-
ties to the UK, Ireland, Scandinavia and the Baltic region. CSP 
Zeebrugge is a state-of-the-art common-user terminal with 7 
super post-Panamax ZPMC gantry cranes. 

Camco Technologies has been a long-standing partner of CSP 
Zeebrugge. Camco installed and supports CSP Zeebrugge 
Truck OCR portal, Gate and LSTP kiosks as well as the GOS 
system. With the migration to the new Navis N4 TOS, Camco 
upgraded and integrated the GOS into the TOS.  In a later 
stage the existing VBS system was replaced by Camco’s new 
Vehicle Booking System.  Stefan Vanparys defined the follow-
ing objectives related to the new GOS and VBS: 

GOS : 
• Avoid delays in the different gate stages especially the 

ingate stage
• Minimize the required actions for truck drivers
• Solutions for possible miss-picks

VBS : 
• Reduce input from transport companies
• Minimize the risk of mistakes
• Optimize user friendliness in creation
• Facilitate working with ERO, EDO, open refs

Since Camco had already implemented the automated 
gate system and GOS, Camco was asked for its upgrading. 
CSP Zeebrugge took more time to check other VBS provid-
ers before finally awarding this contract to Camco. Since the 
Camco team was working already on the GOS upgrade, the 
same team could speed up VBS integration allowing VBS to be 
ready before the planned Go Live.  

After signing the agreement, the CSP project team and 
Camco’s business analysts started mapping the existing pro-
cess flows, defining GOS/TOS and VBS/TOS requirements, and 
mapping the new process flows. Subsequently Camco soft-
ware developers designed the new VBS application which 
was tested thoroughly before implementation. Process flows 
were reviewed and more tests were performed and test results 

double checked. After training the operators and informing all 
stakeholders of the VBS benefits, the VBS solutions went live. 

A CUSTOMER-ORIENTED SOLUTION 

Freighters and trucking companies were initially reluctant to 
the change. Based on their feedback additional adjustments 
were made to make the tool even more user-friendly. Once 
the community adopted the new technology, the complaints 
disappeared. Soon users started to experience the benefits: a 
big improvement in creating appointments and faster truck 
turnaround times. 

For CSP Zeebrugge, the new VBS solution is a success as well: 
with the VBS, most of the pick up or drop off information is 
prefilled in the TOS, reducing the number of mistakes at the 
gate, limiting the need and time of solving issues by gate con-
trollers and reducing customer service resources. 

A MOBILE APP OFFERING TRUCK DRIVERS 
MORE FLEXIBILITY

To allow maximum flexibility to the drivers and to further 
reduce the gate processing time, CSP will integrate the Camco 
VBS mobile app in a next automation step. The free mobile 
app (Android and iOS) must be activated using a token, to be 
obtained at the CSP registration desk. The token will be linked 
to the driver’s Mifare ID card, allowing him to swipe his card 
at the gate to link his pre-announcement with the visit at the 
gate. The VBS mobile app will allow truck drivers to check 
alerts, modify tasks and complete missing information from 
the cabin as well as better organize tasks, offering more flex-
ibility and efficiency. 
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SUGGESTIONS FOR TERMINALS PLANNING TO 
INTEGRATE VBS
“Good cooperation between involved partners is key. As the VBS 
needs to be integrated into the TOS, in this case Camco and Navis, 
direct communication was helpful to speed up implementation," 
concludes Stefan Vanparys. 

cspterminals.be 

ECS (belonging to the group ECS2XL) is a 45ft container intermodal logis-
tics operator specializing in transport between the UK and Ireland and 
mainland Europe, stretching as far as Turkey. With 8.500 45ft high cube 
containers, 30.000 m2 warehouse capacity and 255.000 full container 
loads (FCL) per year, it is among the largest logistics operators in Belgium, 
located just 1 mile from the CSP Zeebrugge terminal.  25 regional truck 
drivers perform up to 50 hauls per day between the terminal, the ECS 
logistics center or its clients. 

Jan Kennof, one of the routing planners, uses the VBS system on a daily 
basis. “For ECS Technics, the migration to the new CSP vehicle booking 
system went smooth, since we were already accustomed to the CSP VBS 
for almost 20 years. We were informed about the system upgrade well 
in advance, received detailed training on system changes and got noti-
fied of the go live. In the VBS upgrade, for every booking, the driver and 
license plate have to be pre-registered too, allowing us to track which 
driver picked or dropped a specific container. Always easy for quick 
checks when needed. Personally, I am convinced the VBS is a performant 
operational planning tool and pretty sure it improves overall terminal 
safety and security as well.”

ECS TECHNICS, TRUCKING DEPARTMENT FROM EUROPEAN CONTAINER SERVICES (ECS): 
VBS,  A GREAT OPERATIONAL PLANNING TOOL

D’HAENE TRANSPORT: FAST CHECK-IN AT THE IN-GATE

D’Haene Transport, an independent truck owner operator from Izegem 
is very happy with the CSP VBS system. Mr D’Haene’s partner Maria man-
ages transport requests from home while husband Nick is on the road. 

After receiving transport references from their clients, she creates visit-
codes from her desktop and texts the codes to her husband who just 
has to input a single code at the gate, improving truck turnaround and 
creating more comfort.  She likes the flexibility and simplicity of the VBS 
application: an unexpected change in tasks is easily adapted and when 
she’s out, her son takes over. The web-based VBS application prompts 
correction instructions when accidently encoding incompatible booking 
information, which saves them time and hassle calling the CSP helpdesk. 

FEEDBACK FROM STAKEHOLDERS: 
WHAT DO TRANSPORT COMPANIES AND TRUCK DRIVERS THINK ABOUT VBS?

VBS CUSTOMER REFERENCES

• CSP Zeebrugge
• PD Ports Teesport
• Terminal des Flandres
• MCT Moerdijk (app only)
• HHLA  Hamburger Hafen und Logistik AG 

(app only)
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First automated gate solution 
in Ecuador: DP World Posorja
GUILLERMO VEINTIMILLA, IT MANAGER AT DP WORLD POSORJA EXPLAINS HOW THE 
GATE AUTOMATION SOLUTION WAS IMPLEMENTED IN JUST 9 MONTHS

GREENFIELD DEEP-WATER PORT
DP World Posorja is a new greenfield Deepwater Port in 
Ecuador. It will be one of the most important ports on the 
West Coast of South America and will place Ecuador on par 
with the port growth that is taking place in the region and 
the world. The new port in Posorja is easily accessible for both 
trucks and Neo-Panamax vessels. 

For its new Posorja container terminal, Guillermo Veintimilla, 
was looking for a complete Gate Automation solution ensur-
ing controlled and optimal truck gate throughput, this review 
included the Operations Team and General Manager.  The new 
solution required to include OCR and kiosk functionality with 
seamless integration into the terminal's Navis N4 TOS. 

As a long-term and preferred partner of DP World, Camco has 
a very good understanding of DP World’s way of working and 
expectations. This extensive experience allowed Camco to 
provide the best matching solution at a competitive price.

SYSTEM PERFORMANCE MAKES A STRONG 
BUSINESS CASE

After carefully assessing different vendors, DP World Posorja 
awarded the project to Camco, based on their experience in 
terminal automation, state-of-the-art hardware technology, 
software integration capacity and technical support solutions. 
The Camco proposal enabled Guillermo to build a strong busi-
ness case combining operation processes improvement, with 
substantial ROI. Commercial strategy was aligned with best 
practices for IT and Operations. Gate transaction time and staff 
requirements were the business plan’s key-drivers.

After four months of project definition and negotia-
tions, the contract was signed. In the on-site Analysis & 
Orientation meeting with all stakeholders (IT, Operations & 
Civil Engineering) both Camco and DP World teams started 
reassessing the gate automation needs in order to detail the 
process flow enabling a final design of the hardware and soft-
ware requirements. 

The project includes the automation of all in- and outbound 
traffic using 2x2 OCR camera portals at terminal entry and 
exit capturing truck and container data, as well as images for 
condition recording. In the subsequent ten in- and outbound 
pedestal gate lanes, driver pedestals validate all data and pre-
sent drop and pick-up zone. Full integration with the terminal’s 
Navis N4 TOS system ensures correct and timely decisions.

SUCCESSFUL PROJECT MANAGEMENT 

After the kick-off meeting and definition of the project time-
line, both teams started managing the project, organizing 
regular project plan reviews, weekly follow-up meetings, 
remote or in-situ, in order to review designs, logistics and 
workflow. With advancing insights, changes to the scope 
were integrated. The software development and hardware 
production ran in parallel. In order to ensure smooth project 
implementation and transition, a simulation tool allowed test-
ing of all process flows and different scenarios without the 
need for any hardware. While the Camco installation team was 
erecting the hardware, the software engineer made the final 
configurations. Once the DP World gate operator and tech-
nicians were trained, the system could go live just 9 months 
after the contract awarding.  

Guillermo Veintimilla

IT Manager at DP World Posorja

Project involvement:

• IT hardware and software review 
• Process review
• Software development and 

integration strategy
• Innovation

"9 months from 
contract awarding 
to final acceptance"
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COMMUNICATING WITH STAKEHOLDERS IS KEY

In Ecuador, the DP World Posorja terminal gate project is the first 
complete Gate Automation System. Customers, transport compa-
nies and truckers had to be informed about the advantages of the 
GOS by the DP World commercial team. Haulers, freighters and truck 
drivers had to be trained on how to integrate the new requirements 
in their daily operations. 

Truck drivers quickly adopted the driver-ID card, fingerprint identifi-
cation and the intuitive on-line booking pre-registration application. 
They appreciated the increased safety and security, but a shorter 
truck turnaround as well as better fleet and time management were 
the real drivers for fast adoption. 

PEACE OF MIND SOLUTIONS

What would Guillermo recommend terminals implementing  
automation systems to pay most attention to? 

“I would strongly suggest to look for a partner with a thorough 
understanding of terminal operators‘ needs. A track record of 
successful cases is a real asset. Then, look for one single partner 
covering all aspects of the project: the process design, engineering, 
construction, integration of hardware, software and system support. 
This will allow to integrate any unpredicted system change in the 
shortest possible time. Finally, opt for a worry-free system with the 
highest degree of availability combined with 24/7 support.”

THE FUTURE OF PORT AUTOMATION

How does Guillermo see the future of Port Automation? 

“Terminal digitalization and automation is essential for different rea-
sons. It allows to decrease the presence of pedestrians, preventing 
accidents and increasing safety. Registering in and outs also limits 
the security risks. Integration with cloud-based solutions is key to 
increase availability of IT services and enforce business continuity. In 
the coming years, Block Chain technology, Internet of Logistics and 
Cybersecurity will continue to accelerate terminal automation.”

DP WORLD POSORJA, 

ECUADOR

Greenfield deep-water port, Posorja

• Capacity: 750,000 TEU/year
• Capacity: 2400 Trucks/day

Gate Automation Solution mandatories

• Complete gate transaction in less than 30 
seconds 

• Kiosk functionality
• Security access, biometric and card 

reader functionality
• Absolute safety: no truck drivers nor staff in 

gate zone
• OCR performance of minimum 98%
• Seamless TOS integration including truck 

pre-registration
• Flexible workflow process
• 24/7 system support

Camco solution

• 2x2 Truck OCR 
• 10 x in and outbound gate lanes
• Gate Operating System with Service 

Desk application

dpworldposorja.com.ec
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Celebrating 15 years of Camco - 
REMPREX partnership 
FROM A THOROUGH UNDERSTANDING OF THE US INTERMODAL MARKET TO MARKET 
LEADERSHIP.  AN INTERVIEW WITH TIM ASH, CHIEF SOLUTIONS OFFICER, REMPREX.

REMPREX and CAMCO have established a sustainable partner-
ship in the North American Intermodal market dating back 
to 2006. At the time, REMPREX started by introducing turn-
key gate automation services to the railroads. The technology 
already existed and was deployed to certain railroads with 
limited success. Instead of simply providing the technology to 
their clients, REMPREX incorporated CAMCO technology into a 
turn-key operating approach that responded to a real market 
need, accelerating growth. 

Today, REMPREX is an end-to-end solutions provider for the 
intermodal and transportation industry, serving all North 
American Class 1 railroads (yearly carrier revenue exceeding 
433.2 million USD) and five marine terminals. REMPREX sup-
ports or fully operates more than 80 intermodal terminals 
across the United States and Canada, including 800,000 lifts 
and 13.5 million gate transactions annually. 

Its intermodal and marine terminal product portfolio includes 
train and truck portals, Automated Gate Systems (AGS), ter-
minal operations and optimization, providing customized 
solutions that operate on safety, service and cost. Other infra-
structure technology and logistics solutions such as drayage 
services or AGS Express support the Distribution Channel and 
trucking industries. 

BECOMING THE MARKET REFERENCE: 115 
TRUCK PORTALS DEPLOYED ACROSS THE US

To provide advanced imagery and facilitate damage inspec-
tions for REMPREX intermodal terminals, AGS integrates with 
CAMCO portal technology, which captures and stores images 
of vehicles as they enter or exit an area. The Portal uses Optical 
Character Recognition (OCR) and Optical Feature Recognition 
(OFR) technology to read unit information and gather the 
associated data. The system automatically detects and reads 
container numbers, ISO codes, trailer numbers, license plates, 
chassis numbers, IMDG dangerous goods labels, door direc-
tion, container position on chassis, and container state (full or 
empty). Using a combination of camera types and angles, the 
Portal can capture images of all sides of a vehicle for damage 
inspection. By integrating with AGS technology, the system 
pairs images with Gate transaction data. Running on the latest 
generation of OCR/OFR engines based on convolutional neu-
ral networks and AI, Camco cameras push recognition rates to 
a maximum and exception jobs to a minimum.

For REMPREX, the truck portals have been and will continue 
to be the core automation technology in the intermodal gate 
process. The portals’ original intent was to identify the stencil-
ing of containers entering and exiting the facility. However, 
identifying all aspects of the container such as placards, seals 
and damage contribute to solving significant operating chal-
lenges across the entire supply chain.

Tim Ash, Chief Solutions Officer, REMPREX
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More than 115 truck portals have been deployed across the 
US processing millions of freight containers per year. Using 
CAMCO technology, REMPREX Portals are capable of handling 
truck speeds up to 30 miles per hour, 2 seconds or 9 feet of 
vehicle separation, and up to 500 vehicles per hour!

RAIL INSPECTION PORTAL: REGISTERING THE  
EXACT POSITION OF CONTAINERS ON 
IDENTIFIED RAILCARS
In the Kansas, Memphis and Los Angeles terminals, REMPREX 
provides CAMCO Rail Portal technology to assist with unit 
identification before a train arrives at the line scan cameras.  
When a train drives through the camera portal, the line scans 
generate high-quality images of each container’s left and 
right side, while optional area scans take images of the con-
tainer’s front and back in all configurations: single and doubled 
stacked. 

The system also allows railcar and chassis identification using 
CAMCO state-of-the-art OCR/OFR cameras and technology 
to read unit information and gather the associated data. Rail 
Portal images are viewable through a visual operator console 
for post-processing, OCR/OFR validation, and consolidation. 
More than 20 rail portals have been installed in 5 Intermodals. 

PROJECT IMPLEMENTATION: COMBINING 
STRICT PLANNING WITH STATE-OF-THE-ART 
TECHNOLOGY

CAMCO production has to integrate seamlessly into REMPREX 
deployment planning. Keith Jackson, Director of Client 
Solutions, in charge of all truck portal and rail portal deploy-
ments: “For each project, a coordinated effort by on-site staff 
and remote engineers is required to ensure that each technol-
ogy is deployed properly and ready for production traffic. The 
basic success measures of a project are being on-time, on-
budget and having a successful transition to production. To 
accomplish that, high-quality manufacturing, upfront planning, 
and consistent communication throughout the deployment is 
required." 

“CAMCO’s consistency has proved to be very valuable in our 
implementations. Their products stand out from competition 

in upfront development and engineering. CAMCO stands 
by each of its products and will only engage in an activ-
ity if they fully believe in its success. Their approach provides 
REMPREX and its clients with what can be defined in one word: 
confidence.”

MAINTENANCE & SUPPORT: FROM BASIC 
ASSISTANCE TO FULL OPERATIONS
REMREX’s Technology Support Department provides a vari-
ety of Maintenance and Support packages to fit each client’s 
needs. Certain clients are accustomed to supporting technol-
ogy and only need basic assistance.  However, the majority 
of the North American railroad market prefers a hand-off 
approach with the technology and look to REMPREX to pro-
vide the turn-key services to deploy, maintain, operate it. In the 
end, SLAs are what the clients are purchasing, those SLAs are 
delivered through the technology and services we provide.

AUTOMATION AND INNOVATION: CORNER-
STONES FOR SUSTAINABLE DEVELOPMENT
For Tim Ash, the biggest challenge in the US Intermodal 
market is the need to do more with less. “With the loss of 
rail volume associated with coal as well as the push to the 
Precision Scheduled Railroading model (PSR), clients require 
better service at lower cost. The only sustainable way to 
accomplish this is to challenge conventional methods and 
evolve the way operations are performed. With our history of 
innovation and ability to incorporate technology and data for 
more efficient operations, REMPREX is well positioned to meet 
our industry’s needs."

“The largest barrier for automation is that the cost to properly 
define and deploy automation needs to yield enough benefit 
to justify the investment. This is accomplished by matching 
the correct amount of automation with an operation’s need. 
Along with CAMCO, REMPREX provides technology for fully 
automated terminals. However, these are not the majority. 
Throughout North America, there are hundreds of terminals 
that may never justify the cost of a fully-automated terminal. 
Targeting specific aspects of the operations to solve challenges 
such as high cost, service or safety through automation is key.”

remprex.com 

REMPREX operators room
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New Projects
HADAROM CONTAINER TERMINAL  
PORT OF ASHDOD, ISRAEL 
Hadarom Container Terminal (HCT), a subsidiary of Terminal 
Investment Limited (TIL), is the new semi-automated con-
tainer terminal at the Port of Ashdod (Israel). HCT will start 
commercial operations in 2021 and will have a capacity of 
about 1.7M TEU. The Port of Ashdod is one of Israel's two main 
cargo ports, located in Ashdod, 40 kilometers south of Tel Aviv, 
adjoining the mouth of the Lachish River.

Camco was selected as the main technology partner with 
respect to gate, yard and crane automation processes. A series 
of eight BoxCatcher Crane OCR systems is to be installed on 
eight new ZPMC STS cranes: four to be delivered in 2020, and 
four more at a later date. 

In addition, Camco will implement a comprehensive Gate 
Automation System to automate truck flows entering and 
leaving the terminal. In total four camera portals will be 
installed at terminal entry and exit, followed by 10+7 driver 
pedestals at the in- and outbound truck gate lanes for auto-
mated processing and validation of truck and container data. 

At the yard, Camco will install 75 transfer point kiosks to help 
automate the container transfer process at the Automated 
Stacking Cranes. 

(c) HCT, Port of Ashdod, Israel 

BAYPORT TERMINAL   
HAIFA, ISRAEL
Camco was awarded the design, implementation and com-
missioning of a comprehensive Gate Automation System at 
Haifa Port’s Bayport Terminal (Israel). This new container ter-
minal will be operated by Shanghai International Port Group 
(SIPG). Camco has been selected by the distinguished MER 
Group, a world-leading integrator in the areas of communi-
cations and security. The Group offers a diverse portfolio of 
technology-based solutions and end-to-end services that 
include consultancy, development, engineering and manu-
facturing, as well as integration and implementation. From 
developing intelligence platforms and comprehensive 
Homeland Security and cyber solutions, through advanced 
communications infrastructure for telecom operators and 
deploying cellular radio and fiber network, to developing 
tactical communications systems. 

To optimize in- and outbound traffic, Camco will implement 
a Gate Automation System. At terminal entry, two truck cam-
era portals will be used to capture truck and container data, 
and share this with the Terminal Operating System. At the 
subsequent truck gate lanes, five lanes will be equipped with 
truck kiosks, license plate cameras and RFID technology. A 
similar setup will be implemented at terminal exit, using two 
truck camera portal and five truck kiosks in the truck gate 
lanes. At port exit, additional checks will be done based on 
LPR technology. 

The design phase will close shortly and will be followed by 
FAT tests at Camco premises. Project delivery is expected in 
Q2 2021. 

Haifa Bayport Terminal, Israel 
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DP WORLD DAKAR,     
SENEGAL
DP World Dakar container terminal is one of the most impor-
tant gateways of trade in West Africa, located in the capital 
city Dakar. Current port and economic zone developments 
will turn Dakar into a major logistics hub and gateway to west 
and north-west Africa. In addition to operating the existing 
Dakar container terminal, DP World will construct a modern 
north-west container terminal capable of handling the world’s 
largest container vessels in operation today.

To optimize in and outbound truck flows at the Dakar con-
tainer terminal, Camco will implement a Gate Automation 
System. In addition, the terminal will introduce a Vehicle 
Booking System requiring trucking companies to pre-register 
all bookings, thus ensuring that all trucks passing through the 
gates have completed all booking information before their 
arrival. 

At the terminal entrance, Camco will implement two camera 
portals that will capture truck and container data and images. 
In the subsequent four truck gate lanes, unmanned driver 
pedestals will be used to validate data and present routing 
tickets. A similar setup with two camera portals and two driver 
pedestal gate lanes will be implemented at the terminal's exit. 
Full integration with the terminal’s Navis N4 TOS and Vehicle 
Booking System will ensure correct and timely decisions. 

PARIS TERMINAL,   
FRANCE
Camco was awarded the implementation of a Gate 
Automation System at Paris Terminal (France). Ideally located 
6 km from the capital Paris on the port of Gennevilliers, at the 
hinge of two river gauges, Paris Terminal connects the five ter-
minals of its subsidiary ‘Terminaux de Seine’. It offers access to 
various ways of combined transport, in addition to a network 
of 30 hectares of bonded land, more than 1,200 meters of river 
dock and more than 2,000 meters of railway junction. 

To automate the registration of container data, Camco will 
implement truck camera portals at terminal entry and exit, 
which will capture and register all truck and container data. In 
total five gate kiosks will be used for transaction purposes at 
the subsequent truck gates. In the yard, three transfer point 
kiosks will be used to facilitate the container transfer process. 

Final project delivery is set for Q4 2020.  

MAHART CONTAINER CENTER  
HUNGARY
Camco was awarded the Rail Gate Scanning and Data 
Identification project at Budapest’s Trimodal Terminal, 
operated by MAHART Container Center Ltd. The MAHART 
Container Center Ltd. is a leading company in Hungary which 
deals in container terminal services such as handling, storing, 
repairing of containers, reefer services. 

The Rail solution will consist of two rail camera portals, used 
for automated identification and inventory of railcars and 
containers. 

�����
�����������

ALLIANCE TX INTERMODAL TERMINAL  
US
Further extension of the Automated Gate System at Alliance 
TX Intermodal Terminal (US, Texas) with an additional OCR 
camera portal and eight matching lanes, to further automate 
in- and outbound truck flows. In total, the terminal will have 
three OCR portals at terminal entry and exit, each having five 
to eight matching lanes. 

This project is realized in collaboration with Remprex, Camco’s 
partner for the North American intermodal market.
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Integrating identification and 
localization technologies
Since 2000, Camco has been at the forefront of port automa-
tion. Internet of Logistics, Big Data and Artificial Intelligence 
have been the cornerstones of Camco’s terminal auto-
mation solutions way before the hype. Today, Camco’s 
proprietary Optical Character Recognition (OCR) and Optical 
Feature Recognition (OFR) solutions are acknowledged as the 
visual identification market reference. 

The next level in port automation is to tag and connect every 
handling or moving object as well as every individual in the 
terminal. Next to identification, localization of trucks, drivers 
and equipment in the gate and yard area is key for operations 
and security reasons. More intelligence is key for optimal effi-
ciency. We do not only identify the object, but also check the 
move from one location to another. Lost or damaged con-
tainers or handling equipment as well as accidents involving 
individuals may disrupt terminal operations. 

Camco has developed new solutions based on visual and 
Real Time Location Systems  technologies (RTLS) enabling to 
improve the hand-over process for marine and rail container 
terminals, increasing efficiency and safety, eventually impact-
ing bottom line.  

NO ONE-FITS-ALL RTLS SYSTEM

The terminal container hand-over process involves the use of 
costly Container Handling Equipment (CHE). Unfortunately, 
there is no one-fits-all positioning detection solution to track 
and trace such a wide variety of handling equipment. 

Although many location technologies exist, not all of them can 
handle the difficult environments of a container yard: signal 
reflections of buildings, cranes and container walls, radio inter-
ference, signal blockage due to high stacks (canyon effect) or 
moving infrastructure. 

Application, system reliability and cost impact the selection of 
the best performing identification and location technology. To 
help the Terminal Operation System (TOS) monitor or double 
check in real-time what exactly is going, finetuning the auto-
mation process while protecting assets and people, the real 
challenge consists of finding the appropriate location technol-
ogy for each equipment with the matching location accuracy. 

CAMCO’S CONTAINER HAND-OVER TRACK & 
TRACE TECHNOLOGY MATRIX

Camco has developed a portfolio of terminal equipment 
identification and CHE location technologies for different 
applications. Besides track & trace capabilities, RTLS makes it 
possible to design systems for collision avoidance, geofencing, 
precise allignment of trucks and straddle carriers under cranes.

Every hand-over process has its own contstraints. Camco’s 
positioning detection applications and solutions are sum-
marized in the Camco handover technology matrix below.  
Some recent examples of Camco RTLS applications are high-
lighted in this article.

RTLS APPLICATIONS

• Position track & trace of CHE
• Position track & trace of External Trucks
• Control & Monitoring crane handover process 

(STS, RMG, ASC, A-RMG)
• TT & Straddle alignment under cranes
• Driver guidance
• Route optimization
• Collision avoidance
• Fraud control

ENHANCED TERMINAL ASSET EFFICIENCY BASED ON AI VISION AND RTLS TECHNOLOGY

Camco handover technology matrix 
LEGEND: dark-green: +++  |  medium-green: ++  |  light-green: +
• MLT: Camco's proprietary UWB location technology
• RFID: Passive EPC GEN2 RFID tags
• GPS/DGPS/RTK
• LPR: License Plate Recognition technology 
• Roof-ID: Fleet number on roof of Terminal Truck
• Driver-ID: NFC card technology
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1. JOB-STEPPING THROUGH DGPS AND MLT
A major container terminal in one of Europe’s busiest ports 
makes use of translifters for transporting cassettes with con-
tainers to or from the train carrier. The container cassette is a 
floating buffer between container cranes and other CHE, ena-
bling a terminal to limit its fleet of Terminal Trucks (TT). In the 
container handling process, cranes load cassettes without 
having to wait for a translifter to become available leaving the 
cranes to work without stopping. TTs can pick up, transport 
and drop off cassettes without waiting for a container to be 
loaded or unloaded. 

For this particular terminal, Camco has developed an 
intelligent transport asset management tool based on a 
combination of DGPS and RFID. The smart location solu-
tion enables identifying the movements and exact position 
of TTs and container cassettes. The location data is also used 
in a smart job-stepping tool, assigning trucks to the nearest 
cassette. 

TRACKING AND TRACING TERMINALS TRUCKS AND 
CASSETTES

Camco uses DGPS (Differential Global Positioning System) as 
the accuracy is about 1 meter—that's what's needed when 
cassettes are dropped into a slot. A DGPS uses some fixed 
ground-based reference stations to broadcast the difference 
between the positions indicated by the GPS satellite system 
and known fixed positions of the reference stations. Each 
Terminal Truck mounted RTLS/MLT controller receives and uses 
these corrections to calculate the exact position.

Every cassette is tagged with a passive RFID tag, this tag is 
read by the RFID reader mounted on the back of the terminal 
truck. With this solution the exact position of the cassettes and 
container becomes also available. Hence Camco’s DGPS tech-
nology becomes an accurate track & trace solution for TTs and 
cassettes within the yard. 

JOB STEPPING: IMPROVING ASSET MANAGEMENT

This additional intelligence enables the TOS to further auto-
mate yard movements and to trigger a safe job-stepping 
algorithm increasing overall terminal performance. Within 
Camco’s job-stepping system, each new job triggered by the 
TOS is displayed on the best positioned TT’s Virtual Mounted 
Terminal (VMT). 

Once the truck driver confirms his availability to the TOS, 
Camco’s job-stepping system starts instructing driver and 
vehicle step by step, requiring the driver to confirm each step 
in every attributed task: new cassette ID registration, location 
confirmation, area access and security check validation etc. For 
safety reasons, when the driver does not respond within a pre-
set time frame, the process is aborted triggering safety like fi a 
crane operations emergency stop.

To keep track of all assigned jobs, Camco designed a job-
stepping management application, allowing an operator to 
control all movements on screen and in real time: outstand-
ing jobs, availability and location of each trucks and cassette, 
RTLS connection status, alerts etc. For tracing anomalies, 
Camco’s job-stepping management tool allows replaying past 

equipment movements within a set time frame. Exception 
handling is always possible allowing the dispatcher to switch 
from automated to manual job creation and attribution mode. 

The Camco job-stepping solution is a performant yard asset 
management tool. In this particular case, Camco has designed 
and built the hardware as well as developed and implemented 
the automated and customized job-stepping system. It can be 
used on any browser-enabled device.  

Operator Job-Stepping Management tool: manage or create 
jobs and check every step

2. INCREASED SAFETY UNDER STS CRANE WITH 
VISION & UWB BASED PERSON DETECTION
Container handling under the STS crane is not without risk. 
Lashers and tallymen have to move delicately during frequent 
and swift movements of the STS crane, spreaders, straddle 
carriers and containers. Accidents can have huge impacts on 
people’s life and terminal operations.

Combining intelligent visual identification and MLT technolo-
gies (UWB tag and antennas), Camco has developed a safety 
solution to assist crane operators by triggering alerts when 
dangerous situations under the STS crane develop.

This preventive solution setup consists of a combination of 
cameras fixed onto the crane and personal battery powered 
UWB tags to be carried by the lasher (safety helmet, jacket or 
UWB bracelet/watch). 

 

UWB bracelet/watch

The cameras are mounted under the portal beam captur-
ing each lane from both directions. Intelligent image analysis 
allows to identify work zones, fixed or moving objects as well 
as individuals regardless weather conditions:
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• Presence and exact location of individuals
• ROI markings of lasher work and safety zones
• Container presence and container handling ROI markings 
• Presence and location of a spreader
• Presence of a straddle carrier entering or leaving the lane

The signals transmitted by lasher’s UWB tags are captured by 
a set of active antennas mounted onto the crane allowing 
to pinpoint the exact position of the lasher under the crane 
in real time. This data is matched with positioning data of the 
spreader movements and Camco intelligence. The AI person-
tracking system finally triggers an alert when the lasher enters 
a conflicting ROI zone (e.g. traffic light switching to red or 
sound alarm in straddle carrier). 

3. AVOIDING STS POSITION READJUSTMENTS

To keep vessel turnaround to a minimum, straddle carriers and 
terminal truck drivers have to drop containers at the optimal 
target position under the STS crane. Optimal alignment pre-
vents time-consuming readjustments of the crane. 

The simplest solution is drawing temporary chalk lines on the 
yard, a straddle carrier container drop is aligned on those lines. 
But for every STS bay move or tidal horizontal movement of 
the vessel, new lines have to be drawn, in bad weather lines 
can also disappear.  Another solution is based on laser scan-
ners mounted on the water and landside gantry sil beams. 
Straddle carriers need extra markers for laser localization mak-
ing the system quite expensive. Simultaneous Multi-Lane 
operation is not possible as one straddle carrier or terminal 
truck can hide another.

Camco’s solution for accurate container alignment supports 
Multi-Lane operations and is based on UWB technology. Each 
straddle carrier is equipped with intelligent UWB tags sending 
ID-pulses to a series of antennas attached on the STS portal 
beams. To measure distance, Two Way Ranging is used: the 
pulse is sent to the crane antenna and bounced back to the 
roof mounted tag. The signal’s Time of Flight between tag 
and receiver allows calculating the distance between both. 
By combining the distances to multiple crane antennas, 
the straddle carriers’ exact location relative to the crane can 
be calculated.

Camco's solution for container alignment under crane

When the straddle carrier enters a lane to drop a container 
under the crane, the carriers’ UWB roof tag continuously 

measures the distance between the different crane antennas 
allowing to pinpoint the ideal drop off position with an accu-
racy of 5 cm. Depending on the implementation, the driver is 
assisted for guidance on his VMT display, or via audio signal or 
flashing LED indicators in his cabin. The assisted position guid-
ance allows smooth drop off of containers enabling significant 
gains in STS crane efficiency and ultimately bottom line. 

Camco container alignment solution:
• MLT solution (UWB technology), accuracy 5cm
• Robust, no environmental influences as sun, rain, fog
• Multi and simultaneously lane support
• Identification/Lane matching
• For Straddle carriers and Terminal Trucks
• Several feedback solutions (Screens, LEDs, Audio)
• Web-based

4. CHE COLLISION AVOIDANCE

Accidents of CHE hitting each other or fixed or mobile infra-
structure occur. With SC’s, having a larger movement freedom, 
chances of collisions are very high.

UWB distance ranging can be very fast, up to 100 measure-
ments/seconds between 2 tags. This allows to design a system 
to support yard and terminal safety. With Crane PLC connected 
to the RTLS system, we can even avoid collision of a spreader 
with SC or TTs.  

Operator tool for collision avoidance

OVERALL CONCLUSION
Automation and safety are key in high risk environments. 
Integration of intelligent visual identification with advanced 
location technology allows developing powerful and custom-
ized applications enhancing terminal assets efficiency whilst 
limiting safety risks. 

As each terminal as well as equipment setup is different, a 
thorough audit of the location specific infrastructure and 
needs has to be drafted in order to develop customized and 
reliable solutions. 
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Expanding our global presence, 
Camco support within reach

CAMCO OPENS SUBSIDIARY IN SHANGHAI

In order to provide a better service to our China clients, Camco has just opened a full 
subsidiary in Shanghai. Camco (Shanghai) Technologies Co., Ltd (local name Guanzhi 
(Shanghai)), will allow addressing Camco clients as well as prospects in their mother 
language and in the same Time Zone. This will enhance communication and increase 
efficiency in project execution and customer service. 

Jason Shen will be the General Manager combining also commercial responsibilities. 
Project managers are in the process of being hired. The new team will report to Abby 
Zhang, Regional Director East Asia, operating from Belgium. Design, production and 
software development will be provided by Camco Headquarters in Belgium. 

Peter Knox

Jason Shen Abby Zhang

COMMITTED TO OFFER THE BEST SERVICE TO OUR AUSTRALIAN CLIENTS 

Committed to offer the best possible service for Camco's 18 clients in Australia, Camco has intensified its partnership with Peter 
Flemming Electrical Pty Ltd, located in Brisbane Australia. Josh, Peter, Tim and Ben will operate from Melbourne, Sydney and 
Brisbane. In a rotation program, the dedicated technician team will be 
within reach in no time. With the extended partnership, the Camco 
Australia support team will perform more frequent preventive mainte-
nance, health checks of Camco installations, and interventions. They will 
also operate as a liaison between customer and Camco support. 

With the Camco regional distribution center also located in Brisbane 
through a partnership with Mainfreight Logistics, Camco spare parts 
are always within reach. The shortened supply lines prevent inter-
vention staff from losing time for customer clearance allowing faster 
response. 

In New Zealand, a new partnership has been signed with 
Aseco Electrical. 

A STRONGER FOOTPRINT IN THE US PORT AUTOMATION MARKET 

To help developing the North American port terminal market, Peter Knox has joined the Camco 
team.  Peter is a seasoned terminal process professional with automation experience at Navis and Ports 
America at Ports of LA/Long Beach. He will be responsible for the management of Camco’s existent 
client portfolio of portal terminals at the US East and West Coast. He will also play a leading role in devel-
oping new port automation projects.  Peter will work from the Camco US subsidiary office, located in 
Long Beach, CA. 

For the intermodal market, the Camco solutions are available through REMPREX, our partner for more 
than 15 years, and market leader in the US intermodal logistics industry. 

The stronger regional footprint is part of Camco’s commitment to better understand and meet local market needs, improve local 
services ensuring maximum system uptime based on shorten communication lines. 
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Camco RMG-CAM system

The Camco RMG-CAM camera has been designed for 
increased efficiency in railside and landside operations. 
Complementing the Camco Rail Camera Portal with the 
RMG-CAM will take automated container handling to the next 
level: the portal creates an inventory of containers from all 
incoming trains and shares this with the TOS; the RMG-CAM 
performs an additional check to validate load lists and avoid 
inventory errors.

The new RMG-CAM camera system automatically captures, 
identifies and registers containers or trailers during handling 
by Rail Mounted Gantry Cranes, without disrupting crane 
operations: there is no impact on the flight path nor the 
crane’s uptime.  Where cranes rotate containers, the RMG-CAM 
is able to support rotation up to a certain degree, correcting 
distorted images allowing accurate readings. 

A typical setup is based on a pair of high-end industrial high-
speed 12MP cameras fixed onto the RMG crane legs. With 
unobstructed views towards the container’s flight path, the 
cameras will capture images of each passing container’s front 
and rear on a fix height or within a window of 10 meters by 
use of a dynamic rail solution. With images of long sides avail-
able from the Rail or Truck camera portal, data can be double 
checked and more pictures are available for condition record-
ing. To support 24/7 operations in all weather conditions, the 
cameras are equipped with built-in LED light projectors which 
produce optimal on-demand light conditions.  

Seamless TOS integration ensures that the data is instantly 
sent to the TOS, ultimately improving operational efficiency. 
Camco RMG-CAM crane OCR solution is highly accurate and 
engineered for reliability and high availability. The RMG-CAM 
can be mounted on service rails, allowing easy access for 

maintenance. The system’s guaranteed longevity results in 
short ROI times. 

THE MOST PERFORMANT RMG OCR SYSTEM

• Automated container registration
• Container front and rear check
• Supports 20/40/45ft containers
• Unclosed door and seal presence check
• Exception handling through Crane Operator Application
• Seamless TOS integration

CAMCO CRANE OPERATOR APPLICATION FOR 
SWIFT EXCEPTION HANDLING

Operators can use the Camco Crane Operator Application for 
further exception handling. Processing OCR correction jobs is 
easy with this intuitive web-based application, where opera-
tors can validate data based on high-resolution container 
images. Exceptions are defined per customer. Examples are 
incorrect or missing container numbers, exceptions relating 
to seal presence and dangerous goods labels. As the number 
of exceptions is limited, a single operator can be assigned to 
multiple cranes. 

THREE RMG-CAM CONFIGURATIONS

Fix, service or dynamic rail mounted camera: 
• 5 or 12 MPixel version
• Integrated light projector
• Supports up to 30° rotate of the container/intermodal box
• Supports a vertical window of 10 meters (dynamic 

rail mounted)
• Service and dynamic rail solution supporting washing 

station 

DOUBLE CHECKING CONTAINER AND TRAILER DATA DURING RAIL MOUNTED GANTRY 
CRANE OPERATIONS 

A pair of facing cameras is  
mounted onto the portal legs. 

The system combines two 12MP 
cameras and built-in LEDs.

Installations:  
APM Terminals Maasvlakte II,  

APM Terminals Lazaro Cardenas,
Hutchison Ports BEST, TraPac LA,  

CSP Abu Dhabi Port
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Cybersecurity: a never-ending task 
that comes at a cost 

In recent years, cybersecurity has moved from the IT desk to 
the boardroom. Terminal operators as well as automation sup-
pliers have made substantial investments and continue to do 
so, in improving IT security of their networks, products, appli-
cations and employees. Software-based terminal automation 
solutions such as gate and OCR systems must be able to with-
stand a cyberattack. Cybersecurity measures must be part of 
the initial solution design instead of an add-on solution inte-
grated in a later stage. Even then, ongoing investments are 
mandatory to improve overall resilience and avoid disruptions. 
However, considering the delicate economic climate, cut-
backs are being made and adequate security spend remains 
a challenge.  

PROTECTING OUR CUSTOMERS STARTS WITH 
PROTECTING CAMCO

As a terminal automation supplier and supporting more than 
200 terminals worldwide, Camco is committed to protect our 
clients' operations. Our cybersecurity team has put in place a 
series of security measures including a strict policy for subvert-
ing those measures. Cybersecurity assessments and audits are 
performed by external security experts on a regular basis and 
all employees, often the most under-estimated security risk, 
get periodic and updated security awareness training based 
on the latest developments.   

SECURE OPERATING SYSTEMS FOR CAMCO 
GATE OPERATIONS APPLICATIONS

Camco’s automation applications run on a Microsoft Windows 
or Linux-based operating system (OS). From the start, Camco 
kiosks used customized Windows Embedded OS images. 
Within Camco’s gate system upgrade plan, Camco notifies 
clients how and when to migrate form Win XP Embedded 
and Win 7 Embedded to Windows 10 IoT Enterprise, enabling 
remote security patching and safe operations. Some older 
hardware components might need to be replaced due to lim-
ited memory and CPU power. Camco will advise for each gate 
system how to ensure secured gate operations.   

CAMCO APPLICATIONS & COMMUNICATION  
SECURITY

Most Camco products and solutions are proprietary tech-
nology. A dedicated in-house software development team 
develops applications relying a security-by-design approach. 
Source repositories are protected by our network security tools 
and controlled access to Camco’s internal network prevent 
cybercriminals inserting malicious code into our source tree. 
Some applications are opened for data exchange between the 
terminal and Camco. 

When connecting to the terminal network for upgrading 
software applications or to provide support, our Camco spe-
cialists have to login via a VPN client connection to a jump 
host before connecting to the actual server using a named 
user account. Communication between applications on serv-
ers and field equipment is end-2-end encrypted.   

PATCH/UPGRADE OS AND APPLICATIONS

Terminal IT administrators carefully have to register OS 
patching and application upgrades to protect for known 
vulnerabilities. This requires a structured approach. A sustain-
able OS patching and application upgrade process should be 
implemented in the terminal operator’s cybersecurity gov-
ernance policy. Vulnerability scan tools only work as a double 
check for OS and general applications. 

For its dedicated automation applications, Camco provides 
application updates on a regular basis.  

JOINT FORCES FOR BETTER PROTECTION

In order to improve terminals' IT security, operators and auto-
mation suppliers should shift from a typical client/supplier 
relationship to a true partnership relying on open and trans-
parent communication regarding security vulnerabilities, 
strategies and plans. As the security landscape is in a constant 
state of flux, a close collaboration is key to ensure a proper 
understanding of terminal cybersecurity matters and to 
enforce technical cybersecurity basics, detection and response 
capabilities. A true partnership between the two stakeholders 
requires more trust as well as more resources. 

Only joint forces and a fast response will increase overall resil-
ience to cyberattacks. As a leader in terminal automation 
technologies, it’s our duty to take the challenge.  
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Today's image analysis algorithms, based on AI vision tech-
nology, are very powerful to recognize numbers, text and 
other features on container images. OCR (Optical Character 
Recognition) and OFR (Optical Feature Recognition) are typical 
AI vision solutions used in terminal gate and crane operations, 
providing input data to the GOS and TOS. Accuracy of this data 
is key, since automatically captured data triggers a series of 
processes in the terminal. Subsequent actions based on incor-
rect data require many resources for correction, impacting 
operations and efficiency. In order to evaluate AI vision-based 
system accuracy, KPI have to be defined. 

Multiple KPIs can be used to measure AI vision technology 
performance. The main question is which KPI should be used 
for what purpose: a KPI in a Maintenance & Service agreement 
may indeed be different from KPI related to the system accept-
ance. Finally, when defining AI vision KPI, it is key to take into 
account only data generated by the AI vision system. Indeed, 
exceptions can also be created by missing or incorrect data 
from the TOS. These TOS triggered jobs are not included in the 
AI vision based KPI definition. In this article, we focus only on 
the OCR/OFR exceptions created by the AI vision system.

READING CONTAINER MARKINGS & FEATURES

Vision-based systems typically make use of high-resolution 
camera with embedded AI processing unit making a picture 
and decoding information about the photographed object, for 
instance a sea container, using a set of algorithms. The analysis 
process generates a result set and will contain: 
• character string
• feature registration and classification 
• presence of a certain feature, such as the number of wheel 

axles, container seal presence 
• location and bounding box of this string/feature in the 

image 
• confidence level of this string/feature detection 

In the example below, 1 container was identified with 99% 
confidence on a chassis with 7 axles with 97% confidence. The 
container was identified as being positioned on the front with 
99% confidence, the container number GCXU 208041 4 with 
98% confidence and the ISO code 22G1 was identified with 
99% confidence.

CONFIDENCE LEVEL: ACCURACY IS KEY 

The confidence level gives an estimated probability regard-
ing the correctness of the reading result. Its value is calculated 

based on intermediate results of the algorithms. The con-
fidence is a value between 0 and 100% and influenced by 
quality and wear of the container markings, light conditions 
etc. In an industrial process, the goal is reducing human inter-
vention to the strict minimum AND relying on only qualified 
data. In industrial automation processes, accuracy is key. There 
is a lot of truth in the adagio "Garbage in, garbage out".

OCR/OFR HIT RATE KPI: STAND-ALONE SYSTEM 
PERFORMANCE

When measuring the performance of a stand-alone OCR/OFR 
system, the hit rate is the most relevant KPI. Whereas the con-
fidence level for each reading is automatically computed by 
the system, the hit rate is determined through human verifica-
tion, i.e. by visual check of each picture with the corresponding 
system read. A typical population size between 250 and 500 
images is necessary for the hit rate to be statistically significant. 
All images in this population are used; no images are discarded, 
also missed pictures are taken into account. Based on this 
verification, the number of correct verifications, or hit rate is 
expressed as a percentage of the total population size. Ideally, 
the OCR/OFR hit rate should be near 100%. 

Note that the confidence level is not taken into account in 
computing the hit rate. The hit rate is a useful KPI to measure 
the performance of a stand-alone OCR/OFR system, i.e. not 
integrated with any industrial process such as a truck gate pro-
cess or crane process.

OCR/OFR performance KPIs: 
confidence level, hit rate & job rate
AVOIDING CONFUSION BY DEFINING THE MOST APPROPRIATE KPI FOR PROJECT 
DESIGN AND PROJECT OPERATIONS
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OCR/OFR JOB RATE KPI: PROCESS INTEGRATED 
SYSTEM PERFORMANCE

An AI vision technology system is always integrated into 
an industrial process such as a truck gate or crane process. 
Since OCR/OFR output is used as one of the inputs for a spe-
cific industrial process, accuracy is key. Wrong data leads to 
wrong decisions, needing human intervention for corrective 
action. Since each process step requires accurate data to per-
form as designed, the data confidence level is used to decide 
if the reading result is trustworthy or if it needs to be human 
operator verified. For each attribute (LPR, container ID, seal ...), 
a confidence level threshold is configured. The value of this 
threshold depends on the specific terminal process. If this 
threshold is set too high, too many unnecessary operator jobs 
will be created: the higher threshold will decrease the risk to 
work with an incorrect OCR/OFR result, but at the same time 
it will increase the number of operator jobs for which no cor-
rection is needed. If the threshold value is set too low, then the 
risk to continue to work with an incorrect read result increases. 
This confidence level threshold is a trade-off between a cal-
culated risk for errors against the cost of interventions and is 
determined between Camco and the terminal project team.

The OCR/OFR job rate KPI can be calculated automatically by 
counting the number of generated operator jobs for a popula-
tion of passages (minus TOS jobs). A passage can be a truck, 
spreader or train. The typical population size is between 250 
and 500 passages to be statistically significant. All passages in 
this population are used; none are discarded, also missed pic-
tures are taken into account. Based on this counting process, 
the job rate KPI equals to the number of OCR/OFR operator 
jobs, expressed as a percentage of the total population size. 
If the OCR/OFR process output contains many (independ-
ent) attributes (LPR, container ID, IMDG, seal presence etc.), 
then the job rate will be higher due to the combination effect. 
Therefore, it is useful to only use the minimal set of OCR/OFR 
attributes needed for process execution. Although the job rate 
KPI is not an indicator for the correctness of the OCR/OFR result 
as such, it is a very useful operator intervention KPI measuring 

the performance of a business process integrated AI vision-
based system.

THE RIGHT KPI FOR EVERY PROCESS

In a project context, the OCR/OFR hit rate KPI is a useful perfor-
mance measure as it can be specified during project contract 
negotiations. It is a raw performance measurement of a stand-
alone OCR/OFR system, independent of any customer specific 
industrial process. However, from an operational point of view, 
a terminal is more interested in the amount of generated oper-
ator work. This work determines the operator workload and 
the total process duration. Terminals want fast processes; too 
many unnecessary operator jobs slow down the operations. 
In an operations context after a project is accepted, the OCR/
OFR job rate KPI is a more useful performance measure as it 
requires no human work to generate the KPI, and is a good 
indicator for operator workload. 

Which AI Vision performance KPI? The overall conclusion is that 
both KPIs can co-exist. Each KPI measures the output of a dif-
ferent process. The advice is to use the OCR/OFR hit rate KPI in 
a project context. During the life-time of the solution, it is more 
useful to switch to the OCR/OFR job rate KPI. As mentioned 
before, TOS generated jobs are to be excluded in the AI vision 
performance KPI. 

DEFINITIONS SUMMARY 

• Confidence level: system accuracy measure: probability of read-
ing correctness as computed by the AI vision-based system.

• OCR/OFR hit rate: raw performance measure, independent of 
the business process: total of correct readings related to correct 
data from manually inspected and corresponding images in sta-
tistic significant population. 

• OCR/OFR job rate: performance measure of process integrated 
OCR/OFR system: total required human interventions related to 
all data readings, interventions being triggered by threshold con-
fidence level and determined for a specific process step. No direct 
relation to OCR/OFR hit rate. 
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Camco Technologies is the leading technology company in innovative terminal automation solutions and 
services. Since 1999, our systems empower marine and railway terminal operators to increase their performance 
and safety while reducing operating costs. 

Camco’s core business exists of products that automate the handover process of containers by using visual-
assisted and micro location technologies. In-house developed OCR/OFR-based systems accurately register 
containers entering or leaving the terminal by any means of transport, enabling the TOS to make the right 
decisions. The powerful combination of AI vision technology with micro location technology provides accurate 
information on where a specific container was lifted or dropped.  

Interested? Contact us! Our team will assist you in designing, implementing and integrating the solution that 
best meets your specific needs. 
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