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1.Introduction: Special high-altitude airplanes, sounding rockets and high-altitude balloons are
used for observation technique in high-altitude area. High-altitude balloons have an advantage of
making easy to product simple-structure payloads in comparison, therefore it has also an advantage
of the cost per experiment when physical loads on the payload are small. In addition, high-altitude
balloons are able to be launched slowly upward with a velocity of several m/s and do not use
chemical reactions to provide lift-off, thus an advantageous technique in scientific observation.
Applying these kind of advantages, the application of using weather balloons in high-altitude
balloon experiment increased recently. Weather balloons are made of rubber that approximately 3 m
in diameter, mounting payload weight is approximately 5 kg per balloon or less. In comparison with
other observation techniques the small scale and low cost high-altitude balloon experiment may show
the effectiveness in future when the weight of payload is not so heavy. Based on these backgrounds,
the importance of the high-altitude balloon is greatly considered to escalate the role in
high-altitude observation drastically depending on a way of the utilization. However, the
observation technique using the small high-altitude balloons has not been spread in Japan rather
than the continental countries mainly because ensuring safety of operation and recovery of the
payload is difficult by geographical limitation in Japan. In this study, we are focusing on
constructing operative system aboard the small high-altitude balloons that the development and
inspection were possible at university laboratory level. We developed the controlled-descent-style
payload technique using a small parafoil with automatic servocontrol to overcome the problem, and
examined the validity of the developed system and utility through a performance evaluation
experiments.

2. Developed airframe and low altitude flight experiment: We designed an examination airframe as is
shown in figure to offer for various flight tests and conducted low altitude flight experiments by
throwing down from a tower wagon an altitude of approximately 20 m, being controlled by remote
console on ground.

3. Results of the experiment: The ratio of the gliding distance to the falling altitude was
approximately 2 which we calculated from GPS position and barometer data recorded with a SD memory
card. Long period flight is necessary for the evaluation with the stable gliding altitude of the
parafoil, however, due to the short term evaluation period, obtaining the precise gliding ratio was
difficult. Analizing the relationship between the heading orientation of the flight and the right
and left servocontrol angles, it was confirmed that the state of airframe heading direction was
changed from the east to the south when turning the servo controlled rudder with pulling down the
right side arm.

4. Summary: Design validity of the developed airframe with the servocontrolled parafoil was
confirmed by low altitude flight experiments. As for the future problem, it is necessary to
evaluate with a flight from higher altitude, and to test it to confirm the ratio of the gliding
distance to the falling altitude in the long-range flight. Assuming the more realistic large scale
flight experiment in near future, we will develop a reliable bus apparatus and the balloon
communication system to the ground stations. In addition, for the future mission, we have to
confirm the design of mission and bus apparatus for the small balloon payload.
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