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This paper describes the technical details of the JINR booth display system installation at the EXPO-2005 World Exhibition which took place in March 25 - September 25, 2005 in Aichi, Japan. 

The goal of the EXPO-2005 exhibition was to present the model of the new relationship between Human and Nature which is being established while learning the common principles of their development and the basics of their unity and harmony. The motto of World's fair EXPO-2005 was «Nature’s wisdom».

The purpose of the JINR exposition was to demonstrate the achievements of the JINR in nuclear physics and the synthesis of heavy elements, developments in radiobiology research and applied trends as well as scientific and educational programs.

All the work can be divided into two stages: (1) the development of the project, the study of all technical aspects in Russia, production of the audio-visual demonstration materials, and (2) the installation of the equipment and software in the Russia pavilion at EXPO-2005, Aichi, Japan.

The technical project was implemented according to the international requirements to exhibition technologies and the requirements of the Russian EXPO-2005 committee. Also, the requirement of long time of the equipment operation in the harsh temperature conditions in the pavilion was considered.

The visual content was prepared in Macromedia FLASH format with the integration of video content compressed to WMV format. In the production of these materials Adobe Photoshop CS was used, the animated models and video data were created with 3D Studio Max and Adobe Premiere.

The main problem was to achieve the highest image quality on plasma panels: Samsung PPM50H3Q 50 inches with resolution 1360/1280х768 pixels, and Samsung PPM42S3Q 42 inches with resolution 800х480 pixels. It was necessary to get pixel to pixel match, to make borders of colors and objects look correctly. Hence, all the FLASH movies were created with the same resolution.
The visual contents were streamed to the displays using high-efficiency HP D530 SFF computers with Intel Pentium 4 3.2 GHz processors, 1 GB RAM and NVIDIA QUADRO 200NVS Dual VGA video adaptors which were chosen according to the expected performance needs [1]. Also it was necessary to carry out some testing and adjusting of the visual material because at the full resolution of 1280х768 pixels, the CPU load was between 95% up to 100%. During the experimentation the switching off some Windows XP services and FLASH-material update made it possible to reduce the average CPU load down to 60-70%, with peak load not exceeding 90%.

Other major video formats which support high resolution (MPEG-2, MPEG-4 DivX, Windows Media v.9) were also tested as alternative variants but FLASH format outperformed them all. The advantage of those compression formats is lower CPU load, but the essential disadvantage is low image quality and poor display of fine color gradients after decoding [2].

Finally, the JINR exposition hardware resulted in three plasma panels with speakers, three main and one backup HP media station PCs, three OptiLine 17 touch screen terminals, and Cisco Catalyst 2950T network switch. The specialized Klotz RGBHV VM5x75P cable for RGBHV signals and Klotz Audio Enhanced SFL-P3128 cable for audio commutation were used to build up the cable infrastructure. According to the requirements of the Russia pavilion it was necessary to ensure the operation in an independent mode to provide the restoration of the functionality after power loss, including emergencies. To follow these requirements, Windows XP OS update and some BIOS adjustments were done, and the components not obligatory for the task were removed from the PC cases.

OS loading with non-native boot components was tested, and the high resolution image modules were compiled into the FLASH format. Dozens of power up-down cycles showed positive results, so this technology was implemented and worked trouble-free for    185 days.

All the equipment of the JINR booth had to be integrated into the common automated power management system of the Russia pavilion. All the JINR PCs and other hardware were controlled through the NetOpt software package.

The standard power line voltage in Japan is 100 V/60Hz, while most of our equipment was set to work with European power voltage of 220V/50Hz. This complication was overcome by using other Japanese standard - 200V/60Hz. 
The average temperature in the pavilion did not fall below +26 degrees Celsius, rising up to +32 degrees at times. Taking into account such harsh temperature conditions, the ventilation system of the cases of all the HP computers and OptiLine touch screen terminals had been modified and the plasma panels were mounted with the gap of not less than 8 cm from the walls to ensure proper air circulation. This configuration provided the operation of the JINR hardware setup without failures during the exposition time.

The project of the exposition setup consists of three parts:

1. 
The electro-mechanical project (the description of the installation and the equipment assembly in the supporting constructions and on the walls; the layout of the power and computer data cables);

2. 
The component layout (the schematics of the system components connections and signals description);

3. 
The electro-technical project (the calculations of the power capacity consumed by the devices and other technical details). 

During the installation of the JINR exposition equipment the tasks were fulfilled as follows: the assembly of the hardware equipment in the provided racks and supporting constructions; build up the power and computer data cable infrastructure; assemble and modify the computer hardware; assemble and modify the internal components of OptiLine 17 touch terminals; install and configure the specialized software; adapt the audiovisual FLASH material for use with touch terminals; localize the demonstration material (translate everything into the Japanese language).

As the result, the hardware/software complex of the JINR exposition booth, fully integrated into the Russian pavilion control system, was created. The complex fully corresponds to the requirements of the Russian pavilion and the requirements of the international EXPO-2005 exhibition association. The JINR display system was up and running for 185 days fail-free, and the exposition was seen by more than 2 million visitors from around the world.
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Fig. 1. The hardware layout of the JINR stand

Fig. 2. Power supply schematic diagram
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