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1: Originated at PITZ

e Photo Injector
Test Facility Zeuthen

- test, condition and
optimize sources of high
brightness electron beams
for future free electron
lasers and linear colliders

- goal: intense electron-
beam with very small
transverse emittance and

reasonably small ) e . . '
longitudinal emittance The challenge of PITZ is the production of such

beams with very high quality by applying the
_ _ most advanced techniques in combination with
- goal is requirement for FEL key parameters of projects based on TESLA
operation technology like the FLASH, the European XFEL,
and the proposed BESSY-FEL.”

2 Stefan WeiRe
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1: Overview
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1: Key Points

core system: MS Windows-based set of software
additional multi-platform interface library for user-written clients
TINE used as control system backend

constraints

triggered acquisition of 1 to 10 Hz (PITZ is a triggered facility)
do not lose any frame, if possible, be able to watch/store
every single shot without exception

do not change original bit content of images (used for precise
measurements)

be able to provide near-realtime performance (to watch behaviour of beam
while changing experiment parameters)

constraints are heavy tasks for any control system [protocol]

lossless-compressed frames are huge compared to lossy compression
high framerate demands good response times

started at PITZ, evolved since 2002

Stefan Weil3e
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2: Cameras

' '- | | GEMEINSCHAFT

JAI M10
RS (left)
SX (right)

analogue, progressive scan, 768x574, 8bpp, CCIR,
electronic shutter, precise gain, external trigger, RS232

~ROsIL-.I_/A  Prosilica GE/GC series

(GE1350, GC1350)

GigE digital, 1360x1024, binning, 12bpp,
electronic shutter, gain, external trigger

5 Stefan Weil3e
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2: Cameras

e Directshow implementation

- use cheap webcams for checkout of
TV system or monitoring tasks

- be able to integrate more hardware
easily

e Basler GigE camera evaluation

- might be a Gigabit Ethernet-capable
replacement for analogue JAI type

6 Stefan WeiRe
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2. Framegrabber Cards

/.,f: HELMHOLTZ
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e Dalsa PCVision

4 video inputs (MUX)
non-standard video

8 bit digitization

used at PITZ, DESY-2
stable Windows drivers
(NT to XP)

e NI IMAQ (PCI 1409/1410)

4 video inputs (MUX)
non-standard video
8/10 bit digitization
used at EMBL

NI Labview integration, raw
C/C++ API provided

Stefan Weil3e
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2. Analogue Video Multiplexing device

\' ¢ 24 analogue video and trigger
inputs

e 6 analogue video outputs

e video crossbar (RS232 control)

e supports non-standard video
(triggered)

e developed and built at external
company based on DESY
specification

8 Stefan WeiRe
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3: GrabServer 2

iInput sources
- analogue framegrabber support
- Prosilica GigE camera support
— Directshow support (in preparation)
— Basler GigE support (experimental)

orientation change

destination video feeds for
consumers

— lossless video feed using TINE and
raw TCP

- JPEG images via dedicated TCP
stream

— Control System connections via
TINE for control and diagnosis

running on workstation-class PCs
using Windows XP Professional

&GrahServerZ

— Framerate [ average | ]—‘ "Eapture Heartbeat

I5.DD1329 Hz I |

— Lossless connection status

ID TIME clients connected

ID client(z] connected on sockets

|

o @'HELMHOLTZ

‘— S i GEMEINSCHAFT

= E3

Canfig |
Sitart Grabbing |
Lossy connection status—————————————— Stop Grabbing |

Enabled

ID client(z] connected on sockets

— Current applied setting

Name IVirtuaI Cathode 1 D |nxunuum W | Gt IMIHHDHHDHIZ Sl ID.DDSBUD
Inputpart |3 M. Fef [m] |0 F. Ref [m¥] |1DDEI ‘width [px] I?BS Height [px] [574 BPF IS

— Settings to be applied

Hame ITestEam ) |nx11223355 Bl |NDF|M Seale |1.nnnunn
lnputpart |3 KL Bt ] |0 E. et [m] |1DDD “width [pz] I?BB Height [mx]| [574 EFF IB

— GrabServer Meszage:

10.01. 2007 16:22: 28 Grabbing started.

10.01. 2007 16:22: 27 Successful initislized compression codec.
10.01.2007 16:22:27 GrabServer2 on ZNPPITZFG2

10.01.2007 16:22:27 Successful initialized Sockets. AA
k.

10.07.2007 16:22:27 Successhul initialized TIME.
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3: TINE Video Service

“The goal is to have one server responsible for camera distribution and
to keep all information required in one place. In fact, the configuration
files located at the running directory of the service show almost any
setting required from software side regarding the TINE Video system.”

i GEMEINSCHAFT

e keeps all settings in one place

e kind of naming lookup, registry

e controls providing of Image streams

e ablility to assign cameras to servers

e controls settings of intermediate devices

10 Stefan WeiRe
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3: Camera Slow Control

tedCom Setup 9 ] S
Fedirected Ports = :: ¥ideoCamServer
L“l-ﬂ Lantronix Redirector Configuration =
[~ Com1 [ Comll [ Comz1 —Port Configuratior ;ﬁ
W Com2 [ Coml2 [ Com22 Advanced | Rediect [COM2 7] 1q:
zntepitz(.ith.de: 3002 Result OF Operation 0 -
I (e il e LI wiiteCommand - recieved 117 F x!rtualgatnoge;
[ Comd [~ Cormld [~ Comi24 Result OF Operation 0 m LlrtuaS a1t 008,
. writeCammand - recieved 153 (HLEIE

W Com5 [ Coml® [~ Comd5 v Silent bode Rezult OF Operation 0 I” LowScr2(DC)
"wiiteCommand - recieved 217 [ Displ.Serl

[v ComE [T Coml& [~ Com2B Fort Setfings | /b Canfigu Result OF Dperation 0 [ Low Serd
ke Command - recieved 251 [~ Highl.5cr1

[ Cam? [" Com1? [ Com2? Result OF Dperation 0 [ Highl.5er3

B Conk I Comts T~ coms e

% Comd I Comld [~ Com2d Status: IConnected ta zntpitz0.ith.de: 3002 aver [P w/riteCommand - recieved 51

v Caom o ar .
Result Of Dperation 0

Com10 Com20 Coma30 - wiiteCommand - recieved 0

[~ Com [~ Comi [~ Com = el Disconnect Help | Save Rk O Operation D

A I I 3
I 4

e analogue cameras have dedicated RS232 slow control connection (gain,
shutter speed, black level, white clip level, ...)

e TINE-based software solution for remote slow control
server controlling cameras connected at virtual or physical com-ports

e client panel running in control room

11 Stefan WeilRe
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3: Video Client 2

GEMEINSCHAFT

aolbar
comm  aemm 2RMS p RS Soale Camera Surn Pixels D0 Diszar d| Drop. Frames Port Polled Frames
[2755324 1511357 [7.935580 [5.880664 [0.083019 [Server 1 Diagnostic Ciose v [iz7o135.0000  pagstat | snap|[0 |LosDE |5

main client-side tool
data taking

live monitoring
Image analysis
Image correlation

12 Stefan WeiRe
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3: Video Client 2 (main Features)

/"IT -H'"\
rd - )
{ {’Lﬂ"j/\' @' HELMHOLTZ

\ DESY I.l | GEMEINSCHAFT
\ W {Yt- L\/

13

online and offline processing mode
area of interest (rectangular, circular)
drawing of X and Y projections

scales to obtain results directly in
millimetres (instead of pixels)

multiple instances
RDP support (to view from remote)
live video (poll mode)

loading and saving sets of video
images and backgrounds to file
(.imm, .imc, .bkg, .bkc, .omp)

printing of video images as well as the
whole application window (electronic
logbook or paper)

background subtraction

advanced background taking method
(take multiple background and
combining them into a single one)

multiple algorithms for spot size and
centre position finding (straightforward,
Fourier, fitting (experimental))

simple online DAQ function (calculated
values, timestamp and important
acquired experiment values
(properties))

semi-automatic data taking by
controlling the laser shutter

image enhancements like
normalization, false colour modes,

X-ray filtering to eliminate peaks)
image preview on loading of files

Stefan Weil3e
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Etamera Setup Client Server - PITZ /CAMF1 -|EI|5| -
Slow Control Client
EDevice - LOW.5cr1{DDC}) Device Name - LOW . Scr1{DDC) : ) ] 4|
—Shutter Speed @ 160 sec, —iGain Level etup Lewel White: Clip Level—~AGC Level R S 2 3 2
Channel 1 Channel 2 | Channel 1 Channel 2 || Channel 1 Channel 2 Channel 1
L« | 2
0 s || [ [ ) [ [ | = [ B|
—Trigger Mode
£ Mormal —I _I
&% Randam <hAx I I _I:MAX:_I
—Scan Mode - (0 _I e
| <mins <InE
& Interlaced I “100) ¢100)
& ret Interlaced < MMz
Gain Control @18
[amn Control———— ]
' hanusl Gain = | | id| id| id| hd|
" Rear Panel Gain
B |154 = |34 2 |1uu = |14D 2 |155 2 |153 2 |191 2
(NNEEEENEEERENNENNEENNEER |
I 4
X

R Highl S e [f=160]

Shutter [10 ko 100000 uz) Gain [0t 25 a.u.)

Set |1 oo ug il Set I_u au. il
Readback (5000 Uz Feadback I'I 3 au.

Green: Readback directly From camera,

Prosilica Slow Control e |
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3: GUI supplements (2)
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. Camera Switching Panel (¥1.1 RC2Z - January 11, 2007) o ] . u
Camera Switching
Cameras connected ta the Multiplexer EUttDUt Edewe'[s EEREE = BE [reel:’ d
ol ultiplexer ocke Panel
Inputport: (07] Wirtual Cathode 1 ZNPRITZFG2 01] Yirtual Cathode 1
ot e t fonvinaiCamiet 21 18
Inputpaort: [03] Low.Scrl (DDC) - H H
Postpon (0) g et ) [pPTRGs [ veicabece2 =] [ (TINE Video Service

Inputport: [06] Low. Scra
Inputport: [07] High.5crl [EMSY)
Imputport: [08] Highl. Scr2 [FF]
Inputpart: [09] Highl.Scr3 [£oom)
Inputpart: [10) Highl.5crd

5 IZNPF‘ITZFG 5 T L S o3 E
s [ENPPITZFGT [(08] Low 5er3 =1 B
Inputpart: [11] Highl.5cr5
Inputpart [12] High2 Serl [

interface at PITZ)

Mot azzigned j
5
Inputpart: [13) Disp2.Serl = - I I
Inputpart: [14] High2.5cr2 LI — . INDt — I j

— Dedicated Server(z)

Camera ok dedicated Servers Dedicated Server(s]
Low.Scr2 [DC] 12Bit -> PROSFGZ2 IZNPPITZFGE IStreakCam Laser d .
StreakCam Laser -> ZMPPITZFGE
Matighall Part 0 -> ZNPPITZFG3 -
Nationall Part 1 -> ZNPRITZFG3 |PROSFG2 [Lonsczciizer -] B
Mationall Part 2 -» ZNPPITZFG2
Mationall Part 3 -» ZNPRITZFG2 IZN PRITZFG3 INationaII Part 0 j .
INot assigned I j I_
INot azsigned I j I_
— Message: "
efres |
17.01.2007 12:42:48: Using zerver /PITZADMUK [/device contest/device server] ;I

17.01.2007 12:43:12: Switched server ZNPPITZFGE to camera [06] Lowe. Scrd

LI Close |
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3. GUI supplements (3) TTTETT
CPU: 5% load
HOD: 20% used
C2pitz_grabber_status: PITZ.DIAGH
FRG. GRABSRYZ
PITZ TV system status ? I | |
Server to Camera mapping (server i5 SYC.YIDMIX on ZNPPITZFGZ) znppitzfg2
Server alive since: 11.01.2007 12:39:36 cBU: 7% Toad
SEFYEr currently connected camera via Multiplexer device . o
ZNPPITZEG1 Low.Scr3 @
ZNPPITZFGZ Virtual Cathode 1 & e
PROSFG2 Low.Scr2 (DC) 12Bit o PRG' p——
ZNPPITZFG4 Virtual Cathode 2 ] :
SUT, VIDMUIK
FNPPITZFGE Low.5cr3 o
ZNPPITZFGS StreakCan Laser 8] znppitzfgd
CPU: 21% load
Framegrabber server status ,
|v:,ahd‘ . HOD: 7% used
SEFYEr startet|video|stopped last startup time
ZNPPITZFG1 vitalize | @ © © Server alive since 10.01.2007 17:07:25 | FRG. GRABSRYE |
INPPITZFG2 vitalize I o O O Server alive since 10.01.2007 16:22:25 STRRIEZRES
PROSFG2 vitalize I o O o Server alive since 11.01.2007 12:49:19 cPU: 0% load
ZMPPITZFG3 ish't shown because it's a test server only. . fa
— : : HDD: 50% used
ZNPPITZFG4 vitalize | @ O O Server alive since 10.01.2007 16:15:25
ZNPPITZFGS [ vitalize | & o o Server alive since 19.01.2007 15:54:43 [ rra.crazsriz |
ZNPPITZFGE vitalize | & o o Server alive since 10.01.2007 16:15:40 -
znppitzfgb
L J CPU: 7% load
HDD: 10% used
DDD-based GUI panels at PITZ
(status, overview and watchdog) [ FEEmEeE

16
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3: Videokernel Library

e designed for users in order to interface the Video System
e ability to easily read/write supported image formats
e ability to acquire images for processing

e Linux (32 and 64 bit), Win32, Root32, Root64
e adopted to Visual Basic, Labview
e heavily used at PITZ, EMBL, DESY-2

17 Stefan WeilRe
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3: Videokernel Library Examples
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DS - 2IPITE e v &
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] B, Tt ] v | Omen N:--— S 4 Tt
EN R B r—r—— = o SEEE L
[ Xis=0.458, X', =048, ,=1.70, P, =12.85 1t (s | 28 ) (SRR ——
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Z006-03-23M E _a=pens )
I :JLB_—. 7 Vi T o
| — | (o £ .k e L N
From: 0.000 j GiE # plane i‘d:‘. mamsmrmr.mmat;ann FM_465G
= ¥ plane LA Bl wm BT
To: [ 0.000 2 Gol Pat e s
(" &lpha 3 4 ! ) *B ovi ey B
_ = . = I =
step: | 0.001 2 Go - Eind E SERIRRRRERERRRNLT Sy
Betta 280 SHEa
r L SVl
NrOim:I 10 & F - e,
j 3.5:'— | ¥ st
3.4 Pt it [ ir G100
Go [ ] 52
show scan | R T
Slit position, [mm]
beam@EMSY | heam@Drit |

Please check the momentum: | 0.000 i’

Yiew |

Close |

oo
I T X, [mm]

Emittance Measurement Wizard (PITZ) EMBL
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3: Highlight the TINE side

loss-less, near real-time frame delivery using Multicasting
(saving network bandwidth)

asynchronous notification, event-based frame delivery (no
polling necessary, if new frame is acquired it will be pushed out
to connected clients automatically)

seamless integration of shared memory data exchange makes
it easy to run server and client on one host (no network
loopback brake)

Online DAQ: acquire certain other properties close to frame
taking time (for correlations)

iInterprocess communication between distinct parts of the Video
System

Stefan Weil3e
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4: at PITZ

heavy, widespread use
Video is one of the most important diagnostic tools

used for beam monitoring, beam size and position measurements, emittance
measurements, momentum measurements, transverse laser profile
measurements, beam correlation

two fully supported camera solutions
— analogue based JAI M10 RS / SX
— digital Prosilica GE1350/GC1350

integration of analogue video multiplexer device

dedicated Gigabit Ethernet backbone for connecting GigE cameras to servers
dedicated installation at laser source (laser, streak camera monitoring)

five x86 workstation-class servers running Windows XP Professional

one to three instances of Video Client 2 running at the same time

dedicated measurement programs using Videokernel library
slow control solution interfacing JAI M10 RS232 and Prosilica GigE

Stefan Weil3e



TINE Workshop September 2007

TINE Video System

4: at EMBL
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live monitoring of
robotics arm

e controlling of robotics
arm

e uses Grabserver2
(analogue, NI IMAQ)
and TINE Video
Service

e uses Videokernel
library Labview
interface

21 Stefan WeiRe
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4: at DESY-2
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[ DESY-2/PITZ Schirm & Video: One-Stop-Shopping!
Printing ©Options  Beam Steeting Info | Reference Files | Particle Type  Old Pragram |

152531 -
I-Pis: 0.03 Fia L-\h"eg| DESY-II | E-Weg| H-Weg| :

el Once Hei-n damit! Select a Schirm.__
J rein | [SML 20
S rein | [ |SML 53
rein || |OTR 85 only for Tests!

- RAUS rein | |SML 82  hinter Blende
Ist:[ Raus | =0 I |SML 100
rein |7 |SML 114

i’ RAUS !
k2 rein | 7] |SML 125 hinter DESY-3
LMW FM 465G Inj Septum
Alle BAUS
Ref:
x: Vid+Trg " Cursors

- F Projections

L v ROl _ I Subtract-Bgd

& Curent Staus: |Pos-Betrieb-06.01.07010) ]
Beam Steering Knobs at Screen FM_485G

Bl ML 121 Bt

- >

"""""" [ - - S S

D P osviir (U

vt i Yo

G A

rrrrrrrrrrrrrrrrrr JJ SVL
! : 119

__________________________________________________

Ref File: (10-Jan-D7 16:21:10

=)

was used at HERA-e for
synchrotron light
monitoring

used at DESY-2 Transport
Line cameras

uses GrabServer2
(analogue, PCVision) and
TINE Video Service as
backend

uses Videokernel-based
VB interface as base for
dedicated clients

will be used in future for DORIS Synchrotron Light and PETRA 3 video applications

22
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5. Current Fields of Activity

Transport Layer
modernize image source interfaces
rework aged slow control

e integration of Directshow interface
— ability to integrate more hardware
- e.g. cheap webcams for checkout of software and simple monitoring

software integration of radiation hardened camera design by DLR
DAQ integration (event counter and record on demand)

create basic redistributable package and add to TINE website
add new interfaces to Videokernel library (Matlab, JAVA)

23 Stefan WeiRe
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Live
Presentation

Stefan Weil3e



TINE Workshop September 2007

TINE Video System

ff! HELMHOLTZ
I GEMEINSCHAFT

Thank you for listening!

Questions? Comments?

25
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