The European Unxon

The Eurcpean Regianal !NTE&RE%".
Development Fund )—
Investing in your future

Newsletter ¢ Interreg 4A IRFO project

This quarterly newsletter informs on the results and other activities within the Interreg 4A project IRFO
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material, size, shape, and texture, who act differently in industrial processes, for production companies

in Germany, Denmark and the rest of Europe. The project has a special focus on the food and meat

industry, which handles the mentioned different shaped objects on a daily basis. The developed

technology is however also applicable in other contexts such as medical image analysis and industrial

production.

Project partners are Christian-Albrechts-Universitat zu Kiel (CAU), Maersk Mc-Kinney Mgller Instituttet

(MMMI) at University of Southern Denmark (SDU) in Odense, Mads Clausen Instituttet (MCI) at SDU in
Sgnderborg and the lead partnerDanA &8 K ¢ SOKy 2f 23A 01t LyadAaddziSQa / Sy
Odense.

We hope you enjoy reading the newsletter.

Special vision system developed for the IRFO project

The partners have developed a real time system that provides a full early vision and early cognitive
vision description of a dynamic stereo scene.

The system is based on a hybrid architecture containing a dual GPU (graphics processing unit) card and a
quad-core shared memory CPU (central processing unit) system. This allows the users to choose
between a coarse parallel CPU based and fine-grained GPU based parallelization strategy according to
the actual properties of the vision processes to be realized.

Fiece ofraw pork Meat with structured light 3D patchlet model of meat



The figure above illustrates one application of the before mentioned system in the context of the IRFO
system where a 3D patchlet model of a piece of meat in a scene is computed. The processing frame rate
of this system depends heavily on the parameters of the stereo matching algorithm. The current set-up
runs at more than 18 frames per second with a dual sequence of downscaled stereo images (512x384
pixels) from two BumbleBee stereo cameras.

The processing latency is currently around 285 milliseconds.

Calibration method for the laser stage is developed

CAU has separated the sensor systems into the line laser stage and the Time of Flight (ToF) stage. The
knowledge of the exact geometry of the line laser and the cameras as well as the camera properties is a
fundamental requirement for the line structured light stage to produce precise 3D models.

To acquire this information, a semi-automatic method is developed which yields the calibration data for
each camera in the laser stage as well as the laser plane.

The method applies a checker board, which is captured in different, arbitrary poses, as shown above.

After processing, the calibration algorithms yield the geometry of the rig as well as all necessary camera
parameters and information about the laser plane, as shown in the graphic model above.



IRFO partner develops fake meat

5¢LQa Iy OK RADrofect KnudiAylkaetiAKdBrseh has in cooperation with BaySystems
Northern Europe of the Bayer corporation developed fake pork chops and chicken filets.

The polymer meat is cast at BaySystems in Otterup, where R&D manager Philip Bgrsting has taken part
in developing a compound. The casted models of meat simulate the different texture, weight and
shapes of meat.

The fake meat is for the IRFO gripper to practice on before handling real meat later on in the project.
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instead of reflecting the laser light. The polymer meat must also simulate, how tender meat becomes to
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Learn more about BaySystems at www.bayer-baysystems.com

First version of multiple camera data merge is completed

Basic line structured light systems apply a laser line and a single camera. The laser line scanner
developed for the IRFO project can apply an arbitrary number of cameras to avoid occlusion, reduce
noise and to verify measurements via cross check.
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http://www.bayer-baysystems.com/

The system uses a sophisticated approach to merge the multiple lines detected in each camera image
into one solid 3D surface. This way it is able to perform accurate scans of the object passing the line
laser stage as shown below.

A piece of fake meat Same piece of fake meat after scanning

The current test system uses two cameras.

Succesful grasp simulation

SDU has successfully performed simulations of grasping actions with a complex gripper, see figure
below.
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The simulator created by Jimmy Jgrgensen and Henrik Gordon Petersen models physical interaction of
grippers and objects and by that is used to evaluate whether a grasp is successful or not. This allows for
efficient and rather realistic testing avoiding complexities linked to real robot experiments. By that
grasping hypotheses can be tested in a model of the final physical set-up and hence the actual planning
of the physical set-up can be refined.

At the current state, rigid objects are modeled and we envisage the modeling of isotropic flexible
objects at the end of the first project year.



Measurements of test objects and livestock have been performed

As an application area for analyzing deformable and deforming objects, livestock is a very challenging
one.

The ability of being able to track deformations in real time can be profitable in many application areas.
As an example, the project incorporates livestock analysis of cattle to automatically acquire information
about the condition of the animals that can be derived from the body shape.

An experimental set-up has been installed as a first test, as shown in the pictures above.

The IRFO project goes online

The IRFO project is online at www.interreg-robot.eu where information material will be published
currently along with information on the partners and their work.
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will only be published in English, though.

A project newsletter is published in all three languages four times a year. You are at the moment reading
the first edition.

Enter the website at www.interreg-robot.eu
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