\

W%, sYNCHROTRON

’_’nﬂ

I CENTUL L Il l“ “ “l”

\

THE DEVELOPMENT OF OBJECT DETECTION SYSTEM FOR INDUS-
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Synchrotron Light Research Institute (SLRI) has been developing a prototype of linear accelerator for industrial applications. One of the main e : Z:::tfu:n A
purposes of this new project is for food irradiation application. There are three key elements in this system, an accelerator system that delivers the - e

energetic beam, a scanning system that provides uniform beam coverage of the product, and a material handling system that moves the product e i
through the beam in a precisely controlled manner [1]. The primary goal of the irradiation facility is to deliver the specified amount of required )
radiation to the products without unnecessary, wasteful, and excessive dose. Thus, monitoring and control of the process parameters and the
information of objects to be scanned are important. Applying machine vision system to the irradiation facility is one way to detect object information
on the conveyor belt. This system can support the material handling system in order to improve the efficiency of the facility.
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Figure 1: A prototype of accelerator-based irradiation facility.
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Figure 3: Vision camera and single
board computer.
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— Vision camera specifications Figure 6: Hardware and software test.
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C‘:ﬁw;‘:“ - @a “’;mejBeltzw @3 Deff"'tm'_" Value/Type > The chosen object is placed in the middle of the conveyor and the image is captured.
] I Resolution [pixels] 720 x 540 > The algorithm converts the original image into grayscale and binary images.
Votion Motion Frame Rate [fps] 70 » Contour detection, image splitting, and object size detection are performed.
Controller 1 Controller2 || A carijisition Mode Continuous Note: Since the color of a transporting belt of the conveyor is uniformly distributed with green color,
Figure 2: Irradiation facility with object detection system and controllers. Interface USB 3.1 the result of this design is very satistactory.
Software design Scanning system o Seanning Magnet Top View
> Visual C# running OpenCV and digital image processing algorithms. The beam with uniformly distributed output Moving
> Detecting boundaries of an object moving on the conveyor belt. s desired in scanning the product. If the T S
> Drawing appropriate contour around an object. object has rectangular shape, the time
> Splitting image of an object into vertical slices (perpendicular to the moving direction of the varying magnetic field strength shown in ;
conveyor belt). F|gure_ 71s ty.plcally desired to give the ceanning Hor 4
> Finding the top and bottom parts of the object in each slice of the image in order to find the scanning action that can be used to / / / / i
object size. effectively spread the beam across the / / / / g
product. by by b4y S
8! Application MedicalLinac - o X Object =T trequens)
- - | %"% % : :%‘; Figure 7: Beam scanning magnet system and
ek y %6 %g“g s e time-dependent variation of the magnetic field.
T -
’ :m g ’ : ; Appropriate time-dependent magnetic field
’ * — ¥ = output is shown in Figure 8. The object size for
' * ' i each splitted image (top and bottom parts in
e - vertical axis), the number of splitted images
v Figure 4: Output of the software | |~ * ' ' v (scanning magnet f.requency-depe-nden.t), a'.“d
?%%ﬁ%;’% T T boundary of the object (along moving direction)
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are outputs of this system. This magnetic field
variation is expected to provide full coverage for
irradiation. Nevertheless, for real-time operation,
scanning magnet control and conveyor belt
velocity control are needed. Motion control
system of the prototype is discussed in [4].

Figure 5: GUI for software settings and reporting results.

Figure 8: Expected time-dependent magnetic field for
the tested object.
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system is expected to be used for real-time motion control of the material handling system of the conference.

project. roengrut@silri.or.th
C O n ta Ct pratya@silri.or.th

Synchrotron Light Research Institute (Public Organization)

Email: siampl@slriorth

m University Avenue, Muang District, Nakhon Ratchasima 30000, Thailand \ -
Tel. 66 4421 7040, Fax: 66 44217 047 “b\\ www.slri.or.th




