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ABSTRACT

The high altitude scientific balloon has been used for decades in advanced aerospace
countries such as United States, France, and Japan to carry out various research objectives.
Since the initial cost for development and operation is enormous, it has been conducted by
national research institutes. Recently, the advent of open source software/hardware
ecosystems with low-cost yet high—performance have lowered barriers to enter into
scientific balloon research and development. In this study, a zero pressure balloon prototype
was designed considering the cost, usability, compatibility, and development period by using
commercial off the shelf (COTS) items. In addition, the flight operation experience was
accumulated through eight times of the flight tests, and operational reliability of the
balloon system was verified. Finally, the foundation for the operation of the large zero

pressure balloon was established.
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Table 1. Link margin for the telemetry operations
(a) Down-Link

No. Parameter Value
1 On-board Transmitter power 30 dBm
2 On-board feeder losses 1 dB
3 On-board antenna gain 2.5 dBi
Free space path losses for
4 300k 134 dB
5 Ground receiver antenna gain 13 dBi
6 | Ground receiver feeder losses 1 dB
Ground received power
" No.1 -2+3-4+5-g | 05dBM
8 Ground receiver sensitivity =110 dBm
Link Margin for telemetry
9 No. 7 - 8) 19.5 dB
(b) Up-Link
No. Parameter Value
1 Command Transmitter power 30dBm
2 Feeder losses 1dB
3 Transmitter antenna gain 13dBi
Free space path losses for
4 300Kk 1340B
5 On-board antenna gain 2.5dBi
6 On-board feeder losses 1dB
On-board received power
" No.t - 2+3-4+5-g | 0B
8 On-board receiver sensitivity -110dBm
Link Margin for telecommand
’ (No. 7 - 8 19:5d8
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Table 2. V/UHF Transceiver specifications

UHF Module VHF Module
Communication
Interface UART UART
Air data rate
(Maximurn) 128 Kbps 25 Kbps
Sensitivit -109 dBm -121 dBm
Y @64 kops @1 Kbps
Frequency 430 MHz 144 MHz
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power 1w (500 mw)
FHSS
(Frequency
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Fig. 9. Live Images from the Gondola
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Fig. 12. Rope cutter[7]
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Table 4. Search and recovery procedure
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(c) Electronic navigational
chart

Fig. 16. Shipboard TT&C system

(d) Portable TT&C
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(b) Recorded image
from the recoverd
on-board camera

(a) Live images from
VHF module

Fig. 19. Images from the live camera and
On-board camera
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