—10 0O

rrGAOOUOO0O0O0O0OOOO0O0O0O0O0OOOOOO0O00000on

guogdoogoodgd

0o 0 fa) 0o Of

00 Ot

Implementation of Sound Localization and Sound Recognition System by Pulsed

Neuron Model Using FPGA

Kaname TWASAT® | Susumu KUROYANAGI', and Akira IWATAT

gooo 0OoOooooooOoOooOOoOoOoObOOOOOOO0OODOOOOOOOOOObOOODOOOOOOOn
oooooooo0ooooOo00oOOO0O00O0OO0O0DOOO00DOO0OO00ODO0O0OOD FPGAODOO
00d00o0ooooooooooooooooooooooooooooooooooooooooo0o0ooago
000ooooooooooooooooooooooooooooooooooooooooo0o0o0o0aoa
goooooobooooboooooooooooboOoOoOobOOoOoOOoOOoOoboOoOobOObOO0OoObOoOoOoOoboOoboOon
goooooobooooboooooooooooboOoOoOobOOoOoOOoOOoOoboOoOobOObOO0OoObOoOoOoOoboOoboOon

gdoooooooooooooo

ooooo OOooOoOoOoOoOoOoOoOoOoOoOOoOoOoOCoOoOOOOOOOOOOOOO

1. 0D OO0

00000000000000000000000
00000D0000000000000000000
000000000000000000000000
000 [10000000000000000000
000000D000000000000000000
000000000000
00000000000000000000000
000000D000000000000000000
000000D000000000000000000
000000000000000000000000
000000000000000000 (20400
000000000000000000000000
000000000000000000000000
000000D000000000000000000
000000D000000000000000000
00000000000000 ([5,60000000

foooooooooooo
Nagoya Institute of Technology, Gokiso-cho, Showa-ku,
Nagoya-shi, 466-8555 Japan

a) E-mail: kaname@mars.elcom.nitech.ac.jp

goooooooboobooooboobooboooo
gooooooooooooo
oooooooooooo «coob”00000
goooobooooooooooobocoooooooboo
gooooooooooooboOoooboobooboooo
goooooooooobooooboooooobooo
goooooooooobooooboooooobooo
gboooobooobOooboOoooobOoboboOoobO0oon
gooooooooooooooooooooobo
gooboooooooocbooooocooooobooo
O TDNN [7]000000000000O0OO0OOOO
gooooooooooocooocooboooooo
goooooooooooocooooobcOoooboo
gooooooooobodoooooboOoooboobooooo
gooooooooooooooooooo cseOd

O Crosspower Spectrum Phase analysisO[4], (8]00 O

0000 GMMO Gaussian Mixture Modeld O O O
000 [9,[10)00000000000000000
oo0o0oo0oOoOoO0oUooOoooooooooooon
000o0ooOoOooooooo bspOOooooooO
gooooooooo
goooOoOoOoUoooOoooOoOoUOooooooo

0ooooDDooooOd D Vol J90-D No.11 pp.3079-3090 ©UOMOOO00ODOO 2007 3079



00o0O0oOoooooo 2007/11 Vol. J90-D No. 11

000000000 Pulsed Neuron 00 PNOO OO
0ooo0o0oooooPNOODODOOODOODO
ooboooDobooobobooooboonboo
gooooooooooooooobobbooooo
00000000o0o0o0o00oo0ooooo2ooo00n
Joo0do0oo0o PNODOODODODDOOODOOO
goboooboooobooboouoobooboo
goboooboooobooboouoobooboo
goooooooobDOoooO PNODOOODOD
oboooboobobooobooboooooobooo
gooooooobooboooooobooboooo
oooooo
gdbooooboobooooooooooboooa
PNOOODODOODOOODODOOOOODOOODOOO
gooooboooobooboouoobooboo
goooobooboobooboouooboooboo
0000 Field Programmable Gate Arrayd FPGADO
goooobooboobooboouooboobooo
Jooo0ooooOopPNOODODOODOODDOOO
0000000 [13)o000ooooo0ooooooo
OPNOOOODOODOODOOOOOOD (140
goooooobobooboooooobooboooo
gooooooboboboboooooobooboooo
goboooboboboobooboouooboobooo
goooobooobooboobuooboboboo
Joo0ooooooo PNOODOODOODOOO
goooooooobooboobuooboboboo
podooboboooobOoooboooobooooobo
PNOOOOOOODOOODOOODOOODOOOO
FPGAOUOOOOOOOOOODOOOOOOOOOO
goooooobobooboooooobooboooo
gobooobooboooboboboga

2, DO00OO0OODOOODOO

gbboobooboooooboobooobooboo
gboooboooobooobooboooobooboobooon
goooooooooooooboOoooooobooo
goooooooooooooboOoooooobooo
goooooooooooooboOoooooobooo
goooooooooooooboOoooooobooo
gbooobooooboobooboooobooboobooo
gbooooboooboobooboobodoboobooogoon
gbooobooooboobooboooobooboobooo
000Pulsed Newron 0O PNOOOOOOOOOO

3080

A Local Membrane
Input Pulses Potential

f P (_\
in(®) )

The Inner Potential
of the Neuron

i2(t)
Output Pulses

L o(t)

i(®)

in(®)

01 OoOooooooooo
Fig.1 A pulsed neuron model.
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Fig.2 The abstract of aural information system.
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Fig.5 Competitive learning network for pulsed neu-
ron model.
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Fig.9 The competitive learning network on FPGA.
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Table 3 The number of each circuit on FPGA.
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