
CVS Software
• written in NI LabView Realtime, FPGA, Vision

• control up to four cameras simultaneously, preprocess image data and send results via 
Ethernet

• optional image calculations: histogram/projection calculation, image compression, dead-pixel 
correction, region of interest, perspective correction, mirroring, rotation

Disadvantages
• analog cameras (Monacor TVCCD-240) with video multiplexers and 

TV screens
• no frame grabbers, no exact triggering or exposition control
• difficult to observe beam properties or compare different accelerator 

settings
Advantages
• simple, cheap and reliable

BeamView – A Data Acquisition System
for Optical Beam Instrumentation

R.Haseitl, C.Andre, F.Becker, P.Forck
GSI Helmholtzzentrum für Schwerionenforschung GmbH, Darmstadt, Germany

r.haseitl@gsi.de

Abstract
At the GSI accelerator facility, several optical beam instrumentation devices for transversal profile measurement are installed. Their readout is done with FireWire CCD cameras attached to a small embedded 
device, specialized for image processing tasks (National Instruments Compact Vision System 1456). Here a LabView application preprocesses the images based on user requests. 
The resulting data (e.g. projections, histograms, compressed or original images) is sent over Ethernet to a Windows or Linux PC, reaching frame rates above 30fps at VGA resolution. Using C++ with Qt libraries 
for networking and GUI purposes, platform independence without source code modification is achieved. Here the system components and software design to control CCD cameras and various other devices 
with an easy-to-use graphical user interface for machine operators are presented as well as first experiences of the system with beam.

BeamView at Scintillator Screen Experiments 
E.Gütlich, P.Forck, R.Haseitl, "Scintillation Screen Investigations for High Current Ion Beams at GSI Linac", BIW'08, Lake Tahoe, (2008)

New System: "BeamView"

Outdated Previous System New System: Distributed Digital Hardware

Performance
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• CCD camera: AVT Marlin F033B, VGA, 
monochrome, FireWire 1394a

• lens: Pentax B2514ER, remote controllable

• DAQ system: NI 1456 Compact Vision System 
(CVS), 733 MHz Intel Celeron CPU, 128MB RAM, 
256MB flash drive, FireWire 1394a, Ethernet, 
integrated FPGA with digital I/Os, programmable 
with NI LabView Realtime, Vision, FPGA

• hardware in radiation-safe area 
wherever possible

• remote-controllable via XML commands 
over Ethernet: camera iris, camera 
trigger (timing interface)

• remote-resetable through IP-controlled 
power plugs

• standard industry interfaces: FireWire, 
Ethernet, RS232

• optical FireWire extenders so exceed 
limited FireWire cable length

PC Software
• written in C++ with Qt libraries and therefore platform independent 

• observe scintillator screens and Beam Induced Fluorescence monitors (BIF)

• receive images and binary data from the CVS

Hardware Setup

light yield comparison of different 
scintillator materials

break of ZrO2 target after irradiation of 100 pulses
of 40Ar10+ @ 11.4MeV/u, ~1.3mA, 1ms pulse length,
1.6*1011ppp

experiment by E.Gütlich: wavelength 
examination with color camera (AVT 
Marlin F033C) in 10/2008

all samples irradiated by 
64Ni9+ @ 11.4MeV/u, ~12µA, 
200µs pulse length, 2*109ppp

Al2O3 : CrAl2O3

Herasil (glass)

A
r1

0+
@

11
.4

M
eV

/u
,~

2*
10

10
pp

p,
 3

00
µA

, 1
00

µs
, 2

.6
H

z,
 

22
00

 p
ul

se
s,

 P
pe

ak
=1

4.
6k

W
, P

av
er

=3
.8

W

ZrO2 : Mg

CVS

LabView
PC C++

protocol API

signal newImgReceived(QImage* img)

GUI
slot receiveImg(QImage* img)
{
updateGUI();

}

protocol API

images, projections,
XML responses

binary data, XML responses

user XML commands

• CVS CPU load and network traffic 
measured at different frame rates 
transmitting compressed or uncompressed 
images

• max. achievable frame rates:
- uncompressed:  16fps @ 42 MBit
- compressed: 35fps @ 11 MBit

New System: Distributed Software

• access to all camera parameters like gain, integration time, 
resolution, trigger mode

• store data in buffers in case of heavy network traffic or unavailability 
of the PC/client

• disable camera trigger when camera is still busy

• XML interface for CVS and camera control

• present images, histograms, projections in an easy-to-
use GUI

• control camera, CVS, trigger and camera iris remotely

• usage of Qt signal/slot mechanism to receive and 
update data

• communicate with CVS over simple application layer 
protocol

horizontal and vertical
projection

live image with
up to 35Hz

camera iris control

file saving

false-color settings

log window
and image information

scintillator screen
selection

grid settings

images from HITRAP
experiment



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2381.102 3373.228]
>> setpagedevice


