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Abstract

The image system used for beam profile monitoring in the SPring-8 linear accelerator was upgraded for improvements in
camera control, image processing, graphical user interface and image transferring along with the replacement of old analog
cameras with NTSC (National Television System Committee) interface. Charge-coupled device cameras with Cameralink
interface were adopted for digital image transferring. A MicroTCA (Telecommunications Computing Architecture)-based
image processing unit was designed and equipped following the systems of the two-dimensional synchrotron radiation
interferometer and the optical transition radiation monitor at the SPring-8 storage ring. A graphical user interface was
developed for camera control, displaying and analyzing image signals. All softwares have been working on the MADOCA

IT (Message And Database Oriented Control Architecture II) control framework.
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: Installed 1 unit in 1998.

: Installed 19 unit in 1999.
: Installed 17 unit in 2008.
: Installed 6 unit in 2013.
@ : Other installed 6 unit.
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‘ L3 Beam Transport V‘

<= Installed 7 unit in 2016.

‘ Linac Beam Transport |
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‘ Wiring is not connected. ‘

‘ Upper Selector Unit ‘

Red means future plan.

‘ CCD Camera x 7 ‘
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Figure 2: Connection schematic of an image processing system for linac beam profile monitor.
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Table 1: Specification of the Cameralink Camera

Jai, CV-A10CL
768 px x 576 px

Type
Number of pixels

Pixel size 8.3 pm x 8.3 pm

Tone 10 bit grayscal

Dimensions (HxWxD) 35 mm x 44 mm x 80 mm
Frame rate 60 fps
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Cat. 6AUTP Cable x4 || DC12V Switching Power Supply

Figure 3: Inside of the relay box.
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CLE-300LC RX X7 CLE-160 TX

Figure 4: The back and front view of the lower selector unit
in the L3 power supply room.
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Figure 5: Picuture of MicroTCA image processing unit in-
stalled in the linac control device room.

RO T L 7% 2=y b EDOY Y —IR
KT 2HICL > TIRKMAETOARX 72D
BZ2HPETH L, BURTIE7THED A X 7 %2Y)
DEZDDHRTH D0, FERINIZIE T L2752
Zy FEREMLT49EDARX72YNEZ 2 TFET
35,

3. MicroTCA ERAIEI = v
MicroTCA M2 = v b DFEL%E Fig. 6 ISR T,

) ) )
i i x49 [ -
m Camera m Camera m Camera Trigger [1Hz MICI’OTC::\ .
I Image Processing Unit
Lower Selector Unit X7 FPGA AMC +
g

AC 100V
[Armadillo ] CameraLink FMC

P I
ovzeﬁr/cs’:ppy L] [ Cameralink Selector ] "y

Processor AMC

1T
Upper Selector Unit
[Armadillo ]
[ Cameralink Selector | EM

VME Computer
(licnt)

/E_'\D upd/come

Operator Console
Control GUI

intensity
posx

e
.| /= [/|posy
— stdy

DB Write

Ghe MCH |

Figure 6: Schematic diagram of the image processing unit.
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Figure 7: Graphical user interface on operator console.
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Figure 8: Range of ROI of linac profile monitor screen.
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