Proceedings of the 21th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2024, Yamagata

PASJ2024 FRP038

Raspberry PiZFWz GigE A X Z Y hO—5—DFH
DEVELOPMENT OF GigE CAMERA CONTROLLER USING RASPBERRY PI

FEPER A EARE A, fERREC D), B R B)
Shiro Kusano **), Shinji Ushimoto”), Masanori Satoh®), Fusashi Miyahara ®)
A) Mitsubishi Electric System & Service Co., Ltd.
B) High Energy Accelerator Research Organization (KEK)

Abstract

The KEK injector linac provides electron/positron beams to five different rings (SuperKEKB LER 4 GeV/HER 7 GeV/Positron
Damping Ring 1.1 GeV, PF 2.5 GeV, PF-AR 6.5 GeV).In the KEK injector, about 100 screen monitors are installed to check
the beam position and size, and analog cameras are used for imaging. In the summer of 2014, GigE Vision standard cameras
(manufactured by Allied Vision) were introduced, and 30 cameras are currently in operation. The GigE cameras are connected
to a control network, and are controlled by the EPICS IOC on a blade computer connected to the same network. The newly
developed GigE camera controller is equipped with a Raspberry Pi, and the GigE camera and Raspberry Pi are directly connected
to the network and power supply with a single cable, and are controlled by the EPICS IOC on Raspberry Pi Linux. This reduces
the impact and load on the control network, enabling efficient control. In this paper, we report the details of the GigE camera

controller.

1. XU

KEK & 1P 1 AS 88 (KEK ASER) 1Z, 5 DD HE%
5 IHNF =D v JRINESE (SuperKEKB LER 4 GeV,
HER 7 GeV, positron damping ring 1.1 GeV, PF 2.5 GeV, PF-
AR5GeV) IcE— A2 MEH L T 5, KEK ARERTIE,
E—LADNEE YA XRZHERT 579, #1100 5D A
JV)—vEZY—PREINED, BEHAAATEL
T7 a7 A X7 (Gai th# CV-M50) Z{HH L T3,
2014 45 X | GigE Vision #& D GigE 7 X 7 (Allied
Vision 1 GC-650) ZE A L | BIfE(Z 30 A28 L <
W%, GigE A X 7%y by =2 IcERINTE
D, Fxy b7 —2icERI N7 L — FEMREE Lo
EPICS IOC 2> 5 il 2 5 2 s> T\ %, SHBA% L 7=
GigE /7 # 7 2>~ b u— 7%, Raspberry Pi[1] % & L
TED, GigE h X7 LiIZ 1 Rr—7VcHh ke v
FUBD Ry b7 —27 LER, MU —ZEEER L.
Raspberry Pi Linux k@ EPICS 10C [2] Tiillfl %2 & Z %
I, ZHUT K DHIE R Y b7 — 7 DB A 2 5%
L. 2RI HIHZ AR L LT3, AFETIE. GigE
ARXFTaAvFa—F— IOV THMzZHRET 2,

2. RVV—VEZY—RAAATIRATLA
2.1 BUTY AT L DRERR

KEK AHEDA 7)) — VB —HA AT AT
L DK% Fig. 1 1I28F, KEK ASETIE, 85
AZ2ELTTTRTHhRATEGigE W ATD2MHE%E
HHLTCWw2, 7Fu A X7 CHE SNl —
ZiE, HfE Ry b= ICEREIN TV B EF A ¥ —
N— (AXIS 18 2410) ICX D TN T —F 1T S
N5, E—L4FYA—IZFAMT]RE% GigE Vision #U&D
Allied Vision 7 X 7 GC-650 % 2014 FFE»5HEAL
TWw5, Gige # X Z1&, iz b7 —27 RS n
TEH, ARy by —2 R INL 7L — FiFERK

*

skusa@post.kek.jp

Lo EPICSI0C 225l 6 k> TWw2%, 7Fr
A AT E GigE B A7 DMERT =213, HHOA L —
% —A v % 7 x— A (Screen Monitor Snapshot) TZ7~ L
TV 5 (Fig. 2)o Screen Monitor Snapshot (&, python A 7
Y7 RTHIEINTED, Ny 775y FABICIE
OpenCV 74 7°7 V| kil L1213 PyQtGraph %3
fliF 41T\ %, Screen Monitor Snapshot D#ERE & L T
iE. 10C ~NDEHLPHE TR 7 7 AN, Ny 2T 5T
¥ RRLER, R T — 8 DIRIFITE B,

TL—KEtE

[]7re7 —|COAX LY~ '—'COAX E%‘aw—/i—J

D 7—flj7 COAX

Figure 1: Camera system configuration.
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Figure 2: Screen shot image of Screen Monitor Snapshot.
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Figure 3: GigE camera controller configuration.

Table 1: Hardware Configuration
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Figure 4: Image of GigE camera controller.
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Figure 5: Image of GigE camera controller.

Table 2: Software Configuration
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