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Producing Speed Cenesthesia for Visually Impaired Cyclists
by Back Ground Music Generation

ATsusHI HOSHIALT ATSUSHI SUZUKI," YUTAKA SAKANE,T
TOMOHIRO HARAIKAWAT and YOICHI TAKEBAYASHIt

This paper proposes the technique that produces the speed cenesthesia for visually impaired
cyclists by tremolo playing method used in guitar music. While a sighted cyclist constantly
obtains a speed impression from the scenery, a visually impaired cyclist sat on the backseat
of a tandem bicycle has difficulty in perceiving continuous speed impression. Though the
first and straightforward way that associates the bicycle speed to a tempo is unsuccessful, the
second way that associates the bicycle speed to tremolo speed succeeds in producing speed
cenesthesia like scenery. The impaired cyclist can listen to the generated music to know the
exact speed, or can simply hear the music as a BGM to enjoy the cycling itself, or can pay
totally no attention to the music. Experimental results show that the tremolo is useful to
perceive the speed, and also shows that the proposal offers instinct mechanism to hear the
speed.
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Fig.1 Tandem bicycle.
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Fig.2 Laser sensor.
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Fig.4 Tremolo rate vs. bicycle speed.
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Fig.5 Tempo vs. bicycle speed.

goooobooooooooooooooooooo
gooobooooooobooooooooooooo
goooboooooooooooboooooooooo
gooobobooooooboooobooooooooo
gobooooobobooobooooboooobooboooobooo
6.1 0000
goboooooooooooooboooooooo
ooboooobooz200000000000
goboo ooooooooobooooooooboobo
gooooooooooooooooooomo
gOoo0oooooo BGMOOOOOOOOOOO
goboooooooooboooooooooo
goooobooooooobooboooooooo
oood
0000 0O00O0OoOooOooBGMOOOOOOO
jjooooooooooooooooooooo
gobooooooooooboooooooooo
gbooooboooooo
gooooboooooooobooooooooooo
goooboooboooooooobobooooooboobo
goooboboooooooboboooooooooo
ooooooboboood sdi1o01s0 200250
30kmO000000000ODOOOOCO 100000
gooooooooooooooooooooooo
gooobooooboooooooobooooooooo
goooobooooooooooooboooboonoooo
0000000 5kmO000000C0 1kmOO0O0
oooooooooooooobooo ed120180240
30kmOO0OOOOOOO0OODOOOOOODOODOO
goooooboooooboooooooooooooDt
gooo
6.2 0 0O0OO
gobooboooebOUOuoOobD 2000000000
gboooobooooobooboooobooooono
goooboooocoooooooboooooooooo
goboooooooooooooboboobboenOO
goooboooooooobobooobooooooo
gooooboooooooooooooooooo
gooooooog

001 00000OooOo0
go0oboO0o0O0000000o00on

001 000000000000000
0000000 2401206018030km 000

002 0000000000000
0000000 e018012030024km OO0

003 0000000
goobOooo0oO0oO0ooOoO0oO0o000o

003 O00000O0O0000000O00000000000
0000000 3001201806024km 000

goooooooo
gooboooo0ooOooO0o0oOO0o00no
oooooooooono

BRE RASKE

0 10 20 30 40 | —®—REms |
FEATERE [km/h]

BE2 BRUIKE

FEATEE [km/h]
RES FEEREUMND

—— iR Erms

0 10 20 30 40
EITHE [km/h]

0e6e O0O0O0OOOOOO

Fig.6 Result (sighted).
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Table 2 Subjects’ impressions (sighted).
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Fig.7 Tremolo pattern.
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Table 3 Experimental procedure (visually impaired).
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Table 4 Subjects’ impressions (visually impaired).
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