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About Camco

CAMCO established in 1999, with 288 
employees becomes the biggest company in 
terminal automation.  CAMCO is the most 
stable technology company guarantee to 
provide long term services for her supplied 
systems. 

More than 300 container terminals worldwide 
installed Camco automation systems, it makes 
Camco the global leader in our industry with the 
richest experience and knowledge for all types 
of projects. And same time all the new 
technology developed by CAMCO are proved.

With five M&S teams located in Belgium, Abu 
Dhabi, Shanghai, Los Angels and Australia, 
CAMCO provides the 24/7 full time efficient 
maintenance service globally. 

With a >30 engineers R&D team, CAMCO never 
stopped innovation, it guarantees the customers of 
CAMCO have always the most advanced 
technology in the industry. 

CAMCO Headquarters in Belgium

CAMCO Shanghai Office CAMCO USA Office CAMCO UAE Office CAMCO Australia Office 

Camco designs, develops and implements its own technologies. Unlike sales 
organizations or system integrators, we keep total control over our hardware 
and software, and support a long-term product strategy.
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What we do, our core business

RT DIGITAL TWIN



4

Co
nf

id
en

tia
l. A

ll 
rig

ht
s r

es
er

ve
d. 

No
 co

nt
en

t c
an

 b
e 

re
pr

od
uc

ed
 w

ith
ou

t p
er

m
iss

io
n.

Camco: AI from the Early Beginning 

2000 20162010 2020 20232018

Truck license plate
& container ID
Recognition
- Feature extraction
- Edge detection
- Image segmentation

Wagon number recognition 
& ADR label detection
- Feature extraction
- Edge detection
- Image segmentation

ADR label recognition
- HOG detection
- Support vector machines

License plate
Neural network based (CNN)

Container ADI PoC
Neural network based (CNN)

All OCR & OFR features
Neural network based (CNN)

2025

GPU accelerated 
processing on cameras
Nvidia Jetson
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ADI engines are integrated with other Camco image-based solutions for
• Gate
• Rail
• Crane (BoxCatcher)

ADI engines run on the camera (not on the server). 

Exception handling is part of The Bridge, 2 modes of supervision:
• Blocking – typically major damage (creates ADI job)
• Non-blocking – typically minor damage (logged but no job)

Send damage information to TOS or other system
• Uses damage code translation tables

Automated Damage Inspection (ADI)
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SAME MODEL FOR ALL SOLUTIONS 6

Camco HQ: 
- Human: Collection of picture sets with damage. 
- Human: Categorization per component and damage type = labelling process.  
- Training of ADI model, one model per component / damage type. 

ADI model
Frame Deformation

ADI model
Panel Deformation

ADI model
Hole

ADI model
Door Open

On-site Cameras: 
- GATE
- RAIL
- CRANE

ADI – How? 
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ADI Engine GOSCameras TOS

ImagesContainer 
passage Damaged (Y/N)

Operator Tool

Consult ADI results
Override ADI results

Damaged = Y/N

List of Damages with 
damage properties

Thresholds + Conversion 

Claims ManagerGate Operator

Archive

View Images

TOS Mgmt System

Relocate Dangerously 
Damaged Containers

Terminal Operator

ADI Process Steps
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ADI in The Bridge
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Customer
• Different requirements. 
• Often own definition. 
• Ranging from basic, e.g.: 

• Major / Minor damage
• To detailed, e.g.: 

• CEDEX coding system 

Camco
• ADI models need to be maintainable. 

→ No customer specific ADI models. 
• Own ADI definition that is based on 

current and future capabilities.  

9

Container Damage Definition

MAPPING



10

Co
nf

id
en

tia
l. A

ll 
rig

ht
s r

es
er

ve
d. 

No
 co

nt
en

t c
an

 b
e 

re
pr

od
uc

ed
 w

ith
ou

t p
er

m
iss

io
n.

Damage Type
• Tape

• Hole
• Open

• Deformation

10

Container Damage Definition
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Component

11

Container Damage Definition
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Location

12

Container Damage Definition
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Severity

13

21 3 4

Very Low Severity Very High Severity

Container Damage Definition
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Deformation
- Bulging
- Dent

Hole
- Corrosion
- Scratch

Tape

Open
- Door
- Handle

Container Damage Definition

Damage Type Severity
Very low
Low
High
Very high

Location
Rail
Corner Post
Corner Cast
Door Hinge/Bar/Lever
Panel
Genset
Tarpaulin
Sideskirt
Landing Gear
Tire
Mudflap
Underride Guard
Tail Light

Damage defined by 4 properties. 

Component

Back
Front
Left
Right
Top
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15

ADI Model Output
- Damage type
- Component
- Location
- Severity

ADI Feature Mapping Table

ADI Operator Review

TOS Damage Registration

Feature Overview & Mapping

Process Integration
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16

OCR

• = Accuracy evaluation
• TOK = True Positives + True Negatives

• Calculated over population of 500 consecutive results for each OCR feature. 

• Has >100 combined features. 
• Number of True Negatives is largest share. 
• Customer is interested in True Positives share (recall).  
• Measuring True Positives would require very large populations, i.e. not achievable for each project. 
• For now, focus on True Positive and False Positive evaluation by operator in process (precision). 

Container ADI

Challenge: Performance Criteria
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Installed Base

• 29 sites
• 18 operational with TOS integration
• 4 sites
• 1 operational with TOS integration
• 14 sites
• 6 operational with TOS integration

GATE

RAIL

CRANE
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Sample Collection
• Continuous effort by dedicated AI trainers. 
• Continuous effort to further improve existing models (accuracy, recall, precision).

Next Steps

Tank ADI
• Structural damage (frame & corner cast deformation).
• Hole detection.
• Open lid detection.

Additional Components
• Door handle and bar deformation.
• Tarpaulin presence / damage check.
• Reefer unit damage check.



We automate, you operate.

Thank you! 

bart.grauwels@camco.be
+32 479 50 15 84
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