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Abstract. We have developped a software of Star-Image-Extractor (SIE) which works as the on-
board real-time image processor. It detects and extracts only the object data from raw image
data. SIE has two functions: reducing image data and providing data for the satellite’s high
accuracy attitude control system.

Keywords. methods: data analysis, techniques: image processing

We have developed a software of Star Image Extractor (SIE) which works as the on-
board real-time image processor. It detects and extracts only an object data from raw
image data. SIE will be equipped to the Nano-JASMINE satellite. Nano-JASMINE is a
small astrometry satellite that that observe objects in our galaxy. It will be launched in
2009 for a two year mission. Nano-JASMINE observes an object in the Time Delayed
Integration (TDI) mode. TDI is one of the operation modes of CCD. The data are
obtained, by reading out the CCD at a rate synchronized with a vertical charge transfer
of CCD. The image data are sent thorough SIE to the Mission-controller. We show the
data flow of the imaging system in Fig. 1

SIE has two purposes. One of the purposes is reducing image data. The original data
rate of image is 2 Mb per second. The amount of raw images is too large to be transmitted
to the ground, so we use only extracted images for the transmission. SIE reduces the data
rate from 2 Mbps to N×50 bps, where N is the averaged number of detected objects in
one field of view. Nano-JASMINE should be able to detect a few stars each second.
Another purpose is to make the data available for the satellite’s high accuracy attitude
control system. The extracted image is used as a rotation sensor, because the point-spread
function of an object will be elongated more in the TDI direction.

A software simulator of SIE has been developed to test the star extracting algorithm.
FITS formatted files are used for input and output data of the simulation.Two kinds of
input data are used for the simulation. One is the image that obtained by the imaging
experiments using the hardware of Nano-JASMINE imaging system. Another is the im-
age, produced by the software simulator, which has no background noise. The simulation
experiments have shown that we can extract stars from the input images successfully.
Results of our simulations are shown in Fig. 2. The software simulator has been finished.
Now the logic circuit is under development. The logic circuit will be written on a Field
Programmable Gate Array (FPGA) device.
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Figure 1. Data flow of imaging system

Figure 2. Simulation result (Extracting stars)
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