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Abstract 
Experience has shown that imaging software and hard-

ware installations at accelerator facilities needs to be 
changed, adapted and updated on a semi-permanent basis. 
On this premise the component-based core architecture of 
Video System 3 was founded. In design and implementa-
tion, emphasis was, is, and will be put on flexibility, per-
formance, low latency, modularity, interoperability, use of 
open source, ease of use as well as reuse, good documen-
tation and multi-platform capability. In the past year, a 
milestone was reached as Video System 3 entered produc-
tion-level at PITZ, Hasylab and PETRA III. Since then, 
the development path has been more strongly influenced 
by production-level experience and customer feedback. In 
this contribution, we describe the current status, layout, 
recent developments and perspective of the Video System. 
Focus will be put on integration of recording and play-
back of video sequences to Archive/DAQ, a standalone 
installation of the Video System on a notebook as well as 
experiences running on Windows 7-64bit. In addition, 
new client-side multi-platform GUI/application develop-
ments using Java are about to hit the surface. Last but not 
least it must be mentioned that although the implementa-
tion of Release 3 is integrated into the TINE control sys-
tem [1], it is modular enough so that integration into other 
control systems can be considered. 

OVERVIEW 
The Video System explained further on originates at the 

Photo Injector Test Facility Zeuthen (PITZ). This is a test 
facility at DESY for research and development on laser 
driven electron sources for Free Electron Lasers (FEL) 
and linear colliders [2, 3]. A vital diagnostic used to ob-
serve and measure the electron beam is the Video System 
at PITZ. As the facility has been constantly upgraded over 
the last decade, the video system was enlarged and easily 
outgrew its initial specifications.  

Based on the acceptance and extension at PITZ, the 
Video System has been exported over the years to 
PETRA at DESY and its pre-accelerators [4], EMBL 
Hamburg and PETRA III user beamlines at Hasylab [5], 
where the requirements for a Video System at these facili-
ties admittedly were substantially different compared to 
PITZ. In addition, remarkably small installations have 
been realised as well, such as providing video stream of a 
high-voltage power supply display installed at a remote 
location. 

During the years of evolvement, the Video System un-
derwent constant extension and upgrading. Naturally, it 
quickly outgrew its original specifications which made 
any further extension or upgrading cumbersome. A re-
design towards a component-based approach, where indi-
vidual elements are easy to change, adapt, upgrade etc., 

has been completed [6]. Due to this well-defined and 
flexible approach, a lifetime of more than a decade is 
expected. This fits to lifetimes of existing and coming 
accelerators and other experiments close to basic physics 
research. 

 
Some of the many new available features include: 
• flexible image source interface, focused to AVT 

Prosilica and JAI Gigabit Ethernet cameras, other 
interfaces available, new interfaces easy to imple-
ment 

• raw grayscale images up to 16 bits per pixel 
• raw colour images (RGB24) 
• integrated JPEG compression/decompression (grey 

and colour) 
• focused but not limited to Gigabit Ethernet, GigE 

Vision, gen<i>cam cameras  
• loss-less acquisition, transport and analysis 
• high-bandwidth (tens of megabytes per second) 
• low latency (tens of milliseconds range) 
• well-defined image data type, integrated in TINE 

data transport  
• up to 30 frames per second are easily achievable 
• lightweight shared memory interconnection for 

video stream handover across video system com-
ponents  

• multicasting of video images via TINE 
• interface to Matlab 
• well-defined, documented and flexible XML con-

figuration files 
• integrated native Java-based universal slow control 

solution (puts up a pretty good show on its own) 
• native components (MS Windows) are based on 

platform-independent source code easy to port  
• client-side is native Java code 
 
It needs to be mentioned here that the system has been 

kept very flexible beneath the surface. Use-cases that 
require more frames per second, integration of other cam-
eras, higher resolutions or bit-depths than mentioned 
above can certainly be considered. If there is demand, a 
test installation to verify special requirements should be 
easy to provide. 

 STATUS 
At the moment, the current release of the Video System 

has been installed and is used in production level at PITZ, 
Petra III (pre-accelerators, diagnostic beamline, synchro-
tron radiation interferometer, user-beamlines of Hasylab, 
…) and since April 2011 at the Relativistic Electron Gun 
for Atomic Exploration (REGAE) accelerator. In the past, 
the European Molecular Biology Laboratory (EMBL) 
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