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A Detection System of Approaching and Recognition Sound Source by Pulsed
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Fig.1 The abstract of proposed system.
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Fig.2 A pulsed neuron model.
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Fig.3 The network of extracting time difference.
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Fig.4 A pulsed neuron model on FPGA.
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Table 2 The parameters of each unit on experiment.
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03 FPGAOODODOOOOODOO
Table 3 The number of each circuit on FPGA.
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“scooter” dataset.

00000000000000000 FPGADODD
000000000000000000000000
0300000000 43,100[ALUTs]000000
000000000000000000000000
0oooo

4.2 0O0DOOOO

00000000000000000000000
000000000000000000000000
0000000000000 0000000000
0”’0000000000000000000000
08000000000000000D00000O0
00 At00000000000000000000
00000000 04[s)0000000000000
0000000000000000 0000000
000000000000000000000000
0z;(t)000000000000 of(t—At)00
0000000000000000000000 40
0z;t)0 z;(t—At) 0000000000000

1136

2000

[pulse/s]

w

Frequency
Channel (kHz)
>

Frequency
Channel (kHz)
P

=3
w

10 -5 0 +5 +10 10 5 0  +5 +10
Moving away Approaching Moving away Approaching

Number of output neuron Number of output neuron

Approaching
(00s~20s)

Moving away
(20s~40s)

(a) Police car

w0
o

Channel (kHz)
Channel (kHz)

Frequency
Frequency

0.3 -l
-10 5 0 +5 +10 -10 5 0 +5 +10
Moving away Approaching Moving away Approaching

=3
w

Number of output neuron Number of output neuron
Approaching Moving away
(0.0s~20s) (20s~4.0s)

(b) Ambulance

w

Frequency

Channel (kHz)

Frequency

Channel (kHz)
P

=3
w

10 -5 0  +5 +10 10 5 0  +5 +10
Moving away Approaching Moving away Approaching

Number of output neuron Number of output neuron

Approaching
(00s~20s)

Moving away
(20s~40s)

(c) Scooter

09 00O00O0O000ooOO00O0ooooooon
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Table 4 The results of sound recognition and ap-
proaching detection.
(A = Approaching, M = Moving away)
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Input Sound | A M A M A M
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0.0 0.0 | 1.0 99.0| 0.0 0.0 0.0
0.6 0.0 | 00 0.0]99.6 0.0 0.0
0.0 0.0 | 00 0.0 ] 18 982| 0.0
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Fig.10 The position of recording microphone.
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Fig.12 The results on the road.
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Table 5 The time cost of each unit.
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