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Submerging and Surfacing Analysis of Glass Sphere
by Measuring Internal Physical Data

Yoshikazu Koikel*, Hiroaki Morino!, Kuniaki Kurihara?, Shigeo Itoi3, Itaru Kawakami*, and Etsuro Shimizu’

Recently, the demand of exploration of deep sea increases. The realization of a simple, a portable and a low-cost deep
sea exploration system is also required. The purpose of the project “Edokko No.1” is to realize such a simple, a portable
and a low-cost deep sea exploration video system. The project members are the CEO of the small companies in Tokyo
downtown districts, universities, a research institute, a bank and volunteers of an electric company. The free-fall deep
sea exploration video system, we call “Edokko No.1” recorded 3 D video of deep sea creatures at 7800 m of the depth,
successfully. The authors, who are the member of the Edokko No.1 project, installed temperature and atmospheric pressure
sensors in glass spheres. In this paper, it is investigated that the sensors in the glass sphere is applicable in order to measure
the temperature profile of the deep sea and is to detect the moment of the arrival at the bottom or of the departure from the
bottom. As a result, it is confirmed that the volume deviation of the glass sphere calculated by the sensor outputs indicates

the arrival at the bottom or the departure from the bottom of the free-fall system.
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temperature sensor, atmospheric pressure sensor
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Fig. 6. The time variation of the temperature measured on the inner
surface of the glass spheres of the red, blue and green label unit.
The temperature is measured by the thermistor temperature sensor
attached on the inner glass surface. “LED sphere” in Figs. 6 indicates
the thermistor temperature in the glass sphere for LED light system.
“COMM sphere” is the temperature of the communication system glass
sphere. “CAM sphere” is the temperature of the video camera system
glass sphere. The legends of the following graphs are same.
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Fig. 8. The time variation of the pressure inside the glass spheres
measured on control circuit board of the red, blue and green label unit.
The pressure is measured by the diaphragm type pressure sensor.
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Fig. 9. The time variation of the equivalent volume deviation on the
glass sphere calculated by eq.(1). The calculation is employed both
outputs of the atmosphere sensor and of the temperature sensor on the
control board.
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Fig. 10. The time variation of the equivalent volume deviation on the
glass sphere calculated by eq.(1). The calculation is employed both
outputs of the atmosphere sensor and of the thermistor sensor on the
inner surface of the glass sphere.
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