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An experiment of high-speed data transfer technique from Syowa via
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Fig. 10. Comparison of TCP-CUBIC, TCP-Hybla, and HpFP under the
situation with the changing interval of the available bandwidths in every 5 sec
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For network communications using modern high throughput satellite (HTS) on geostationary orbits,
network throughput of transmission control protocol (TCP), one of the most popular protocols, is limited
due to the packet loss on the satellite link. The packet loss is mainly caused by the attenuation of signals
in severe weather conditions like heavy rain. It is high time to develop novel network communication
techniques on the transport layer in TCP/IP designed for the systems and applications in broadband
communications. In this paper, we introduce a high-speed data transfer protocol, named
high-performance and flexible protocol (HpFP) [1], to achieve high throughput for the HTS even with
packet loss. The HpFP, in comparison with TCP-Hybla and UDP-based data transfer (UDT) protocols, is
evaluated on a laboratory experiment simulating a geostationary orbit satellite link of 10 Gbps. It is
clarified that the HpFP outperforms both the TCP-Hybla and the UDT showing high throughputs (close to
10 Gbps) when the packet loss ratio (PLR) is 1%, and remains more than 1 Gbps under even 10% PLR
condition. Moreover, in case of no packet loss, the HpFP exhibits a quick start-up time (6 sec) at the initial
phase to achieve 10 Gbps, while the TCP-Hybla and the UDT take 9 sec and 16 sec to their maximum
throughputs, respectively [2].

[1] K. T. Murata, P. Pavarangkoon, K. Yamamoto, Y. Nagaya, T. Mizuhara, A. Takaki, K. Muranaga, E.
Kimura, T. lkeda, K. lkeda, and J. Tanaka, “A quality measurement tool for high-speed data transfer in
long fat networks,” in Proc. 24th Int. Conf. Software, Telecommunications and Computer Networks
(SoftCOM), 2016. doi: 10.1109/SOFTCOM.2016.7772111

[2] K. T. Murata, P. Pavarangkoon, K. Yamamoto, Y. Nagaya, N. Katayama, K. Muranaga, T. Mizuhara, A.
Takaki, and E. Kimura, “An application of novel communications protocol to high throughput satellites,”
in Proc. 7th IEEE Annu. Information Technology, Electronics and Mobile Communication Conf. (IEMCON),
2016. doi: 10.1109/IEMCON.2016.7746274
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Cyber Earth: A new technical concept for global investigations of Earth
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Japan Agency for Maine-Earth Science and Technology (JAMSTEC) has seven research vessels and
controls the research cruise of these vessels. Each year, several tens of research cruises are carried out,
and a large amount of marine observation data is acquired. JAMSTEC has not only the observation data
but also a large amount of navigation data of past cruises. There were cruises in which many of the
scheduled observations could not be implemented due to various causes. For example, in some research
cruises carried out in the fall in the surrounding sea of the Japanese Islands, many of observations were
canceled by typhoon. Scheduled observations cannot be performed and sufficient observation results
cannot be obtained so that progress of the research will be prevented. However, even though there are
navigation data, it has not been examined how many observations were canceled in past cruises and what
caused the observation downtime. At present, JAMSTEC has to schedule all research cruises for the next
fiscal year one year before, which may prevent efficient operation of the research cruise. In this study, we
are developing database system for the cruise information operated in the past several tens years to
clarify observation downtime for each cruise and what caused the downtime. We are also analyzing
statistically the downtime data to describe the relationship between the downtime and various factors of
the cruise such as season, sea area, observation equipment, vessel, etc. The analysis results will provide
useful information to plan the cruise. Furthermore we will analyze all information of past cruises by
machine learning, and we will predict the downtime of the planned cruise and propose better research
cruise plan, which will help to obtain the sufficient observation results and to advance the research.
Acknowledgments: we are grateful to Mr. Morisaki and Ms. Sada for their supports.
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