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Hamiltonian Algorithm Sound Synthesis

KEN’ICHI OHYA't

This paper introduces a new sound synthesis technique using Hamiltonian Algorithm.
Hamiltonian Algorithm (HA) is a new algorithm for searching solutions in optimization prob-
lems. “Hamiltonian Algorithm Sound Synthesis” utilizes this phase transition effect in HA to
produce a waveform of sound which moves from one waveform to another waveform. Because
of this transition effect, totally new sound is obtained, compared to a waveform obtained by
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classic analytical dynamics.
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Fig.1 Potential curve: V(7). It has two potential valleys.

u, v, -3.0%exp(-10.0%

+2)-2.0%exp(-10.0%(Srt(U2+v**2)-3.0)"*2) ——

02 010000000000 300000000
Fig.2 Potential curve of Fig. 1 in 3D image.
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Fig.3 Phase space trajectory: example 1.
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0000V, 00000000000000

uobooooboooboooooobooOooooon
ooboooo20000000000000000

0O (()0000000000D0U0DU0DHADOOOO
oooooooooooobooos3sbooooooon
obi1gooobooooooo 20000 xyOOO
oooooooooooooooobooooobooooo
gooobooooboooooobooooooooon
gooboooooooooboooobooooooon
gooooooooo

030 x000000000000040000HA
oooOO0o0o0ooooooOOobooooooOooOD 40
oooooooooooobooooooboooboOoo
oooooooon

goboooboooooooobDOo sb0be6eDOO
goobooobooooooooooobooobDbOoo
gooobboobooboooooboooooooobo
goooooooooooooooooboooooo
oooooood
goboobooooooobooooboooooon
obooobooodoooooobooboooboooonn
goooboboooooooboooboboboobOoouoo
goobooooooobobooboooooonooon
gboooobooooooooobooboooooooon
gobooboooooooooboooboobonoooo
gbooooobobooooobobooooobooboboooo

gooooooooooOoobooooooboo 103

T T T
*ha01_21_x.data’

amplitude
o

4 L L L L L L
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
time

04 0O000O0O0DODOODOOOOOOOOOODOOODOOO1N
Fig.4 Generated waveform by Hamiltonian Algorithm
Sound Synthesis: example 1.
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Fig.5 Phase space trajectory: example 2.
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Fig.6 Generated waveform by Hamiltonian Algorithm
Sound Synthesis: example 2.

booooooooooooooooooooooo
goooooOooooobooobooooooobooo
ooooobooboooobooooboooooooon
oooooooooooooooooopeMOnOO
ooboooooooobooooooooobobo



104 goooooooooooooooooo

obooobooooooboooooooboooboooo
uboooobooooocoboOoooooobo104aon
gobooooooooooooooboooobobooo
ooooooood

4. 0O 0O O

goooboboboobobOoobooboooobo
gooboooooooboooooooooboooon
gobooobooooooboooooooooooao
goboooooooooooooooboooboon
goobooobooooooooooboboooooooo
goooooobooooooooobooDbo

g oo b

1) Ohya, K.: Sound Variations by Recurrent
Neural Network Synthesis, Proc. 1998 Inter-
national Computer Music Conference, pp.280—
283 (1998).

2) Ohya, K. and Shinjo, K.: Mathematical Mod-
els used for Sound Synthesis, Proc. 2nd ISAAC
CongressU pp.367-373 (2000).

3) Roads, C.: The Computer Music Tutorial,
partll “Sound Synthesis”, MIT Press (1996).

4) Shinjo, K. and Sasada, T.: Hamiltonian Sys-

Nov. 2003

Journal of Modern Physics C, Vol.10, pp.1-32
(1999).

6) 0000000000000 00b, 7TOOO
pp-2-8 (1999).

7) Smith, J.O.: Physical Modeling Synthesis Up-
date, Computer Music Journal, Vol.20, No.2,
pp-44-56 (1996).

8) Robel, A.: Synthesizing Natural Sounds Using
Dynamic Models of Sound Attractors, Com-
puter Music Journal, Vol.25, No.2, pp.46-61
(2001).

9) Polotti, P. and Evangelista, G: Fractal Ad-
ditive Synthesis via Harmonic-Band Wavelets,
Computer Music Journal, Vol.25, No.3, pp.22—
37 (2001).

(0015020 3 000)
(00150 60 13000)

o0 ooooooao

oboe300000000OD0OO
goboooooooooooooo
oooooooooooooooo
040 1000000000000
goooooooooooooon

tems with Many Degrees of Freedom: Asym-
metric Motion and Intensity of Motion in Phase
Space, Phys. Rev., Vol.E54, p.4686 (1996).

5) Shinjo, K., Shimogawa, S., Yamada, J. and
Oida, K.: Strategy of Designing Routing Algo-
rithms Based on Ideal Routings, International

40000000000000000C0OO0OCDOO
ooooboooboooooooboooboooooo
goboooobooooobobooobooooooo
ICMAOOOO




