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TR OBEEE (330) : The purpose is an methodology for building a small acoustic space
that produces little audible sound at the intersection of multiple ultrasonic beams. We
introduced a method that makes a phase difference between two transducers arranged side
by side 180 degrees in a cluster of transducers. We made good progresses in three
methodologies (1) particularly reduce the sound out of the acoustic space, (2) weaken the
strength of sound by transducers in a concentrate circle, and (3) focusing ultrasonic beams
inside of the strait line, and in their multiple effects.
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Experimental Results

We experiment the limitation of human
capability with parallel acoustic information
supplied by PQUA for human capability.

B Environments for the tests.

Three voice explanations. (1) 25 names of bus
stops and top 10 sports news in about 40
characters/news in Japanese, (2) three long
explanations about 200 characters in Japanese.
Ea: Wimbledon and Roger Fedeler 197

characters, Eb: Maria Sharapova 194 characters,

and Ec: diet by playing tennis 188 characters,
(3) Shibamata tour 60 characters, Foods 50
characters, actor Tora-san 47 characters.

Examplel. Long sentence of Wimbledon.
“The championships, Wimbledon began

in 1877. It is one of the world’s four
annual Grand Slam tournaments and the
only one to be played on grass courts.
Players are under obligation to use both
white wear and white shoes. Shuzo
Matsuoka was one of the eight best
players in 1995 Japan. Roger Fedeler
won the championship in five consecutive
seasons”.

Place: Roof top of building H with two floors
in Tokai University.

Subjects: (a) 8 males in 20’s

Test 1. Packaging method in order to
easily listen to long sentence is easy.

We found that it was easy for Japanese to
divide a sentence into several phrases
each of that include less than 7+2 words
based on the magical number. Each
phrase in long sentences included
between 15 and 31 characters for easy
understanding.

Test 2. Parallel listening of a list of names
and short news by PS was ensured.

8 subjects could simultaneously hear both voice
explanations 25 names of bus stops and top
10 sports news. Two subjects could not
remember the right answers.

Test 3. Parallel listening of two explanations:
Good by PS, impossible by loud speakers.
Subjects: Eight persons. Subjects are in their
twenties (7) and fifties (1).

Data: Ea and Ec were made in tow different
male/female voices by TTS.

Audio speakers: (i) two PSs, (ii) two loud
speakers. The two speakers stand 4m apart. A
subject stands 2.5m apart from each speaker.
Hight of PS: 1.7 meters (Refer to Fig. 3), TTS
system: Smart\oice [7]

Noise environment: about 56 dBA by sound
level meter RION NL-26.

- Loud speaker case. All subjects could not
understand both two voice explanations from
both sides by two loud speakers because two
voice merged into one sound space.

- Parametric speaker case. All subjects could
listen to both voice guides from the both sides
by two parametric speakers. There was little
sound echo in the sound space since each voice
explanation was reproduced close to each
nearer ear.

Test 4. Listening to one explanation among
three explanations was ensured

Audio system: Parametric speakers on both left
and right hands side of a subject; a loud speaker
in front of a subject (Refer to Fig. 4).

Place: An open space on the forth floor of No.



9 building of Tokai University

Noise environment: about 47 dBA. A quiet
space was created outside of the beam.

Results. All subjects could catch the contents of
one explanation among three explanations. The
sound from the right side speaker entered only
into the right ear like a whisper that produced a
different sound space from that by loud
speakers. One subject felt the sound space very
strange since the voice sounded in the head.
One subject could not understand the whole
explanation because of no interesting.

Test 5. Listening to two explanations among
three explanations was ensured

mThe same conditions as Test4. A picture was
displayed for each explanation (Fig.5).

Test 5-1 Bad listening by loud speakers. All
subjects could listen to some key words in two
explanations using three loud speakers.
However they could neither listen to the whole
explanation nor understand the explanations by
the loud speakers.
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Fig. 3 PS and loud
speakers
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