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GRAINTEC A/S

PRODUCT PRESENTATION

Quality Control By
Computer Vision Technology
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Short description
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System overview
System layout
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Dust control

Colour (Coating) control
Size control

Software

Return on investment
Maintenance

Price summary
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% ExproScan is Computer Vision Technology for Feed Quality Evaluation of extruded
products. Using camera technology it controls and evaluates the physical quality of
the product.

<&

Well suited for product sizes g 2,0 — 20,0 mm

% ExproScan will partly replace the manual quality control in extruded feed/food
production as regards dust and broken products, size, coating issues and foreign
elements.

% The main hardware includes:

0)

O O O O

0]

Sampling device to extract samples during production

Small belt conveyor with frequency control and speed encoder
llluminated device, which illuminates the sample during testing
2D and 3D cameras

Personal computer to provide disk storage of images and specific application
programs

19" pressure sensitive color monitor

® The software includes:

o
o

Microsoft C#.NET and Microsoft Visual Basic C++
Recipe/product based
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GRAINTEC A/S

% Control and analyze the dust quantity in final product

& Control and analyze broken product quantity in final
product

& Detect foreign elements in the product, for instance
un-ground grains visible on the surface of the
product

% Control and analyze coating issues
% Trace blood products in the product

& Control the size of the product (length x width x
height)
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SYSTEM GRAINTEC
LAY- OUT AND
DIMENSIONS

Sample flow 0.2 — 2.5% ExproScan
-\\-\l ‘E-\.m
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Belt conveyor with variable speed drive
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Sample flow to be returned to product flow

v

DESIGN EXECUTE INSTALL MAINTAIN



g
4

GRAINTEC A/S

| 444mm [

| | % The cameras, lights and light
controls, computer and 19’
pressure sensitive color
monitor, power supply etc.
are mounted into a stainless
steel cabinet above the belt
conveyor

The size of the cabinet is
(HXWxD): 750 x 500 x 500
mm

Via Ethernet it is possible to
connect the Vision PC to
customer I/O process control
system (Process Controller -
- SO PLC — or Process SCADA
— = PC)

Vision PC 19" RackMount 4U

717mm

Te4mm
(4,

186mm

Sick Ruler E150

205mm
234mm

=
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The red color indicates dust particles. It is possible to detect whether the final product
contains dust and on what level (% indication)
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DUST CONTROL

@ 2.0 mm pellets
After sifting:

@ 9.0 mm pellets
After sifting:

@ 12.0 mm pellets
After sifting:

DESIGN EXECUTE INSTALL MAINTAIN



0015

0.03

002

0015

QM

0.000eS -

1
'\‘- iy
¥, .‘
w -
& & W
() ———— | i M
o 30y

GRAINTEC A/S

1]

1':'_
& 1
[,

a0 100 150 200 250

Under diffuse light the product is scanned in order to detect coating quality:

Blue : Pellets with uniform coating
Red: Pellets with non-uniform coating

Pixel intensity
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The picture shows a 3D scanning of a 9.0 mm product. The colour indicates the height
of the product. Please note that the light blue colour shows broken products.
It is possible to set alarm levels for broken products and sizes.
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Image House A/S - Graintec Feed Analyzer

Resuits
Overal | Shape Distribution | Coating Distribution | Blood Distribution | Dust Distribution

Analysie Timestamp:  2009/11/03 13:30

Product: @9.0 salmon feed 20
Analysis Based On: 5.3 mbelt

Product Specific

Broken Pellets: 28% 10
Costing missing 0.8% OK

Dust amount: 50% Emor

Blood missing” 12% OK 0

10 20 30 40 50

. Sh Distributi ‘ |
Overall Analysis Result: Error ape Dismbution Ik

System is ONLINE

Software is developed in Microsoft C#.NET and Microsoft Visual C++.

The screen shows a recipe/product specific analysis of the product scannings.
It is possible to set alarm levels for dust, broken pellets, color and size.

The system will be supplied with a recipe handling program.
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RETURN ON
INVESTMENT

Annual Savings

250.000
200.000
150.000
100.000
50.000
0

OxmcCcm

40,000 tons/ly 80,000 tons/y 120,000 tons/y  Investment

Savings on costs of reprocessing products (rework) and customer complaints are based on
a production of salmon/trout feed. It is based on re-processing cost of € 107per ton and a
- reduction of re-work volumes and customer complaints of 1.5%.
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% Monthly checks:

o Clean windows
% Quarterly checks:

o0 Back-up of data is recommended
% Other items

o0 New bulbs (5 years life time)

o No calibration is required (The system will give an
alarm in case of problems related to size scanning

of the products)
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Sampling device, belt conveyor, scanning hardware, connections Incl.
Scanning software (Microsoft C#.NET and Microsoft Visual C++) Incl.
Intellectual property rights, design, engineering, documentation Incl.
System testing and commissioning excl. travels, board and lodging Incl.
Total excl. the items and services mentioned below € 165,000.-

— Sample flow return conveyor if required

— Electrical power connections, cables and switches

— Packaging and freight to destination

— Travels, board and lodging for commissioning engineer(s)
— Electrical and mechanical installation works

— Integration towards plant PLC and MIS systems

— Above items can be included after a detailed plant survey
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IN THE

PHARMACEUTICAL
INDUSTRY

% Typical blister inspection
o Color control
o Size control
% Images below show examples of color control

i 1 g
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% Typical blister inspection
o Color control
o Size control
% Images below show examples of size control
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