EREEGUET7ILT) XLIZES TWARE] KEEM/ ARILEBEHA
AR REST, AR 27, I OEIRT, PR R
PUE PEES, RE BGZY, N RS
Measurement of the “IBUKI” solar array panel’s behavior using high precision image processing
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Generally, many space satellites have large solar array panels for power generation and large antennas for
observation and communication. The panels and antennas must be lightweight because of the payload weight limit of
the launch vehicle. So, they are very flexible, with little damping ability. This results in vibrations cause serious
problems. When the thermal environment around a flexible structure on orbit such as a solar array panel changes to cold
or hot, the flexible structure produces its own deformation or vibration. These occur most often during rapid
temperature changes called thermal snap or thermally-induced vibration, which has been known to cause attitude
disturbance in Low Earth Orbit (LEO) satellites. Thermal snap vibration occurring on a flexible solar array panel is very
slow. It is very difficult to measure thermal snap motion by sensors such as accelerometer. The behavior of a space
structure affected by thermal snap has never been observed directly in space so far. This report presents the
measurement results of “IBUKI” solar array panel's behavior using monitor camera.
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Fig. 3 Example of image was taken by CAM-H1
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Fig. 5 Example of image taken by some conditions (Reflective marker area)
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Focal length of the lens f [mm] 29
Radial distortion coefficient « [m?] -44069.5
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Height of a cell on the CMOS-chip Sy [z m] 33
X-coordinate of the image center Cx [pixel] 637.4
Y-coordinate of the image center Cy [pixel] 514.6
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CStart judging of the edge>
v

The maximum and the minimum of brightness
in marker candidate area are calculated.

v
Loop
Threshold of brightness = Minimum;
“IMaximum > Threshold of brightness > Minimum;
Threshold of brightness++;

| The edge is extracted by the threshold of brightness. |

!

| The edge and a noise are judged with length, size, circularity. |

oise is removed. And the number
of the edges have become one?

lYES

The marker candidate's edge fits as a
rectangle.

'

The rectangular size [Row,Column](pixel) is converted
into the world coordinate system[X, Y](mm).

'

The rectangular size is compared with the real marker size.

he difference between the NO
rectangular size and the real marker

size is the smallest.

The rectangle is memorized as a
temporary marker edge candidate.

|

| Loop
Maximum > Threshold of brightness § eid I

The rectangle of the best result is
authorized as marker edge.

v
(End judging of the edge >
Fig. 11 Algorithm for judging edge
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Fig. 14 Example of image processing result improved by algorithm for judging edge
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