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Currently, the necessity of developing new relay stations for FM complementary stations is being|

considered in plans for future conversion of AM broadcasting to FM broadcasting (F conversion), and
depending on the reception conditions of the frequency band to be used, measures to prevent]
interference may become an essential issue. FM complementary relay stations mainly use 90-95
MHz, which is the former site of analog TV broadcasting. Since this frequency band is also used as
a high-power FM broadcasting band in Korea and China, countermeasures against foreign wave
interference due to the effects of the ionosphere, such as the sporadic E layer, may be necessary.
Therefore, we have studied FM interference suppression equipment to realize high-quality]
broadcasts even in a reception environment with interference and multipath interference.
For FM synchronized broadcasting technology, we have developed a “digital modulator” that receives
a baseband signal (AES signal) and digitally modulates it for transmission to a transmitter using 2|
dedicated line such as TTL (Transmitter to Transmitter Link) for program relay lines connecting a
broadcasting station (performance station) and a relay station (transmission station). The
development of digital modulators has realized highly accurate synchronized broadcasting. However,
the use of a dedicated relay line for the relay line requires separate dedicated transmission|
equipment and antenna facilities, making the entire system expensive, and this has been a major]
factor in the lack of widespread use. Therefore, we began research on synchronized broadcasting
technology using the “broadcast wave relay system,” a program transmission method that does not]
require a dedicated line.

3

In the “broadcast wave relay system,” a lower station usually receives broadcast waves from 4
higher station and transmits on a frequency different from that of the higher station, but the new|
“self-interference suppressor’ technology can construct a single frequency network SFN (Single
Frequency Network) in which the higher and lower stations transmit on the same frequency.
However, the self-interference suppressor alone generates a delay of approximately 200 ps for the
lower station wave compared to the upper station wave, resulting in interference distortion due to
the inability to adjust the delay in areas where the upper and lower station waves overlap, as well
as not meeting the “technical requirements for FM synchronous broadcasting (described in 3.1.1)”.

IAs a result of this research, the author devised a solution and described “Synchronous Broadcasting

Technology Based on a New FM Transmission System” in Chapter 5. This system is expected to be

used for temporary disaster FM broadcasting stations that are temporarily established in times of

disaster. In addition, after filing an international application based on the Patent Cooperation Treaty]
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(PCT) in May 2024 in collaboration with the manufacturer and Yamaguchi University, the
international search report from the international search organization in August showed that the
technology had novelty, inventive step, and industrial applicability, and a domestic patent was
granted on November 29, 2024. On November 29, a domestic patent was granted. (Patent No.
7595863, Patent Application 2024-560556)

Furthermore, in June 2024, the Chugoku Bureau of Telecommunications of the Ministry of
Internal Affairs and Communications (MIC) launched a study group on synchronized broadcasting]
by relaying broadcast waves of the same frequency in ultra-short wave broadcasting (FM radio
broadcasting) (Chairperson: Professor Eiichi Murata, Yamaguchi University Graduate School),
which is aiming for the first practical application of broadcast wave relay with the same frequency
in Japan by using the FM rotational cancellation device described in Chapter 4. The committee
(chairperson: Prof. Eiichi Murata, Graduate School of Yamaguchi University) is aiming for the first
practical application of same-frequency broadcasting by relaying broadcast waves for the first time
in Japan by using the FM rotational cancellation device described in Chapter 4.

This year marks the 10th year since the Yamaguchi Broadcasting Corporation started FM
complementary broadcasting in 2014. FM radio can now be heard in almost all areas of the]
prefecture. This FM synchronous broadcasting technology has been highly evaluated in various
fields, and as of November 2024, 224 systems have been installed by 57 companies nationwide. Radio
is an effective medium for obtaining information, especially in times of disaster, because it can be
used for long periods of time on dry batteries. On March 22, 2025, it will be 100 years since radio|
broadcasting started in Japan. We hope that the results of this research will contribute to the rapid
transmission of information to protect the lives and property of many people in the event of a disastex,

as this will be an important milestone in the history of broadcasting in Japan.
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