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Low Cost Monitoring System for Space Applications
using Commercial-Off-The-Shelf Devices
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Abstract

While recent advances in space system design have led to increasingly complex spacecraft and mission objectives,
importance of the monitoring system to acquire visual images of spacecraft is rapidly increasing. Visual images are effective
for checking the deploying process in normal situations, and are also quite important in the case of anomalies wherein we
cannot cover the whole system with sensors and predict where the unexpected anomalies may occur. Addition to the
situation monitoring, new type applications including amusement such as Google earth, are emerging rapidly. If we can
get visual images in orbit in very low cost, we can expected that more applications will be emerged over our current common
sense. The resources of monitoring system, such as size and cost, expected to be reduced as much as possible, when we
consider it is a part of support or maintenance system. We developed a very small, high-performance image acquiring and
processing unit based on COTS (Commercial Off The Shelf) technologies. It has a 500 MIPS calculation capability in a
single 46 mm X 46 mm printed circuit board, and it incorporates various types of interfaces using field-programmable gate
array (FPGA) technology. The high-performance image acquiring and processing unit is utilized in various kind of
missions, such as IKAROS, Hayabusa2, and RiseSat. In this paper, the outline of the high-performance image acquiring

and processing unit and examples of its applications.
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Fig. 1

CPU Board
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Fig. 2 Block Diagram of CPU Board Architecture
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Table 1 CPU Board Specifications

Power PC 405
CPU Core
420-MIPS
SDRAM : 64-MB
Memory
Flash Memory : 8-MB
UART: 4ch
Interface SPI
12C
Size 46mm by 46mm
Power v
owe 600mW (Peek)
Operating System LINUX
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Fig. 4 Small Data Recording Unit
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Fig. 5 An Example of Integrated Design of Imager
and Processing Board
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Fig. 6 Small Size Analog Camera Head Board
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Fig. 8 RiseSat MMC Camera Head
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