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GE Healthcare strives to develop new
medical solutions that can form the basis
for future health care. Image diagnostics
is one of the core areas. On the team they
have Tordivel AS which has been
responsible for the development of a unique automatic
inspection solution based on Scorpion Vision Software. The
system is designed to detect faulty cassettes used for the
production of PET contrast agent.
PET/CT scanning is currently the leading and most advanced
imaging examination method available in medicine. It is a very
useful and well documented tool, and provides new opportunities for more precise diagnostics in
such areas as cancer. GE Healthcare AS supplies hospitals with the special contrast agent
used in the study.

Image 1: Cassette used in PET/CT scanning

Thorough research
Norway currently has a total of four permanent PET scanners in addition to some mobile ones.
The technology is expensive and advanced machines are resource intensive to operate, also
regarding education of personnel. In this connection, the equipment is very important and
advanced.
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Scorpion 3D Stinger provides a reliable platform for 3D machine vision
The Scorpion 3D Stinger camera is designed to be used in the most advanced 3D stereo vision
systems. It is made on the basis of the Scorpion Vision platform and operates in 3D in real time
with sub-pixel precision. It has taken four to five years of intense research in collaboration with
GE Healthcare to develop the technology meeting GE Healthcare’s needs. The Scorpion 3D
Stinger technology is the result of Tordivel’s continuous R&D effort in 3D Machine Vision since
2006 and has wide application areas in automotive, casting industry, oil, fisheries and not least
pharmaceuticals.

Image 2 . Scorpion 3D Stinger Robot Inspection machine

The system consists of a Sony 2-axis desktop robot and four 3D calibrated firewire cameras
from Sony connected to an industrial PC running 64 bit Windows 7.
The most accurate 3D measurement in 2D images
Have you ever wonder at what angle you can measure at when working in 2D? A rule of thumb
has been 20 to 30 or maybe 45 degrees if you have a proper 3D calibration or if you take the
effort to calibrate in the object plane. In this system we have changed our understanding of
extracting information from a 2D image. Here a circle which is close to 90 degrees is
reconstructed based on four 3D points. The implication of this with regard to the introduction is
that as long as you see what you want to measure, you can locate and measure it.
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Image 3: By locating the four edge points in 3D we have the accurate 3D plane of the cylinder.

How do we reconstruct the 3D circle?
We select the cylinder to measure and locate the four edge points, see image 2, in 3D with the
new Scorpion Tool Component - STC - LocateEdgePoints3D. Then we construct a 3D plane
using the four points using the 3D tool ReferenceFromPoints3D. We have now created the
reference plane of the cylinder. Based on the 3D reference, we can measure the 3D pose or
position of the cylinder and the cylinder diameter. This is done with Scorpion’s 2D circle finder,
RadialArcFinder connected to the cylinder reference plane. This is shown in image 4.
This technique is very well suited for 3D objects like plastic parts. It is unbeatable when the
plastic is transparent like in the image above. And it is real-time! There is no time-consuming 3D
scanning.
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Image 4: Measure pose and diameter of circle

120 checkpoints in 30 seconds
At GE Healthcare the machine is used to detect physical errors on cannula cassettes used in
the production of contrast agent in conjunction with PET/CT scanning. The inspection machine
is based on the advanced Scorpion 3D Stinger technology is delivered as a complete turn-key
solution from Tordivel AS. The machine is programmed to search through 120 points to detect all
defects or deviations.
Typical tests and inspections are colour inspections, presence of tubes, locks and syringes, bar
code reading and placement and angle measurements. In the following some images describing
the tests are presented.
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Image 5 : 3D height verification and rotation verification of Stop Cock

Image 6 : Colour Verification
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Image 7: Product Verification based on barcode reading

100% inspection and manual verification
If a red light is shown on the screen, the PET cassette is reviewed manually. By green light
everything is 100% all right.

Image 8: Operator Screen with detailed feedback of all 120 check points
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Radioactive substance
GE Healthcare also produces the contrast fluid. The pre-labeled radioactive substance has a
very short shelf life and must have reached the hospital within a few hours after it is produced.
The author - Thor Vollset
Thor Vollset is the CEO and founder of Tordivel AS. He is also the inventor and architect behind
Scorpion Vision Software.

Scorpion Vision Software® Concept
Scorpion Vision Software provides powerful image processing for 2D and 3D applications without the need
of programming skills.
Machine Solutions and Scorpion Vision Apps are developed in a user friendly graphical user interface that
can be customized to show various amounts of information and controls to the operator such as html based
instruction screens and visual studio style controls using com add-ins. A number of different image
analysis tools are available with user selectable outputs. This allows for rapid development from the
simplest to the most complex image analysis tasks. The user interface also has built-in statistics and
logging capabilities making it ideal for process control and integrating with manufacturing database
systems.
Scorpion Vision Software® is an extremely robust and accurate 2D and 3D machine vision software
framework including: integrated python development, scorpion plugins, scorpion components, .net plugins,
2D toolbox of 100 tools, 2D and 3D visualization, 3D toolbox containing 50 tools, extremely accurate 3D
stereo vision, a nice tool set for 3D point cloud processing.
Scorpion Vision Software® is an independent and open software tool for industrial vision. The system gives
the user the choice of a Scorpion Compact Vision System or the power of an Industrial PC multicore PC.
The system is founded on top of a standard Windows XP/7/8 PC platform. It is cost effective benefitting
from the processing power of the multicore CPU, low cost – high quality firewire/usb/GigE cameras and the
possibility of connecting multiple cameras to one PC. The Scorpion Stinger family of hardware components
is compatible with Scorpion Vision Software.
Scorpion Vision Software® is a registered trademark of Tordivel AS.
Scorpion 3D Stinger™ is a trademark of Tordivel AS
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