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This thesis presents a sound-based road traffic detection using artificial
intelligent approach. By analyzing sound signal from moving vehicles on roads, the
proposed system is composed of 3 parts. The first part is a process of preprocessing
sound signal to reduce noise and enhance sound signal. The second part is a feature
extraction from sound signal by applying a MFCC (mel frequency cepstral-

coefficients). The third part is a learning process to analyze the similarity of sound

patterns and classify for each vehicle detection using the well-known simplified fuzzy
ARTMAP adaptive resonance theory. The system has been tested in various road

environments and desirable results has been achieved with accuracy of 80% — 100%.
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Uit 25 luTasTulu 8o takstar §u GL-100 ush

MINN 2.1 Msngaauiia lulng Wy 8 takstar 5u GL-100 usb

Features * Professional sound card

* Convenient plug and play without installation or
drivers

» Condenser capsule features wide frequency response
» Headphone socket for real time monitoring

* Supports accompaniment recording

* Windows volume control includes bass, treble, AGC

and MB

* Durable and rugged metal construction
Application Recording, internet karaoke
Specification * Transmission Speed: USB 2.0 (480 Mbps)

* Power Mode: USB

* D/A & A/D Convertor: 24 bit when playback; 16 bit
when recording

» Bandwidth: 20 kHz (at fs=48 kHz)

* Total Harmonic Distortion: <-90dB

* S/N Ratio: > 90dB

* Headphone Output Power: >95dB

* Frequency Response: 20Hz-20 kHz

* Data Transmission Interface: Mini USB Socket

* Headphone Output Interface: ¥3.5mm Stereo Socket
» System Compatibility: Windows 2000 / Windows XP
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2.4 MsanAanyasIAY (feature extraction)
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51t 2.17 yasinseauuuTlamesuusd (http:/practicalcryptography.com/miscellaneous/
machine-learning/guide-mel-frequency-cepstral-coefficients-mfccs)

li' d' % 1 g}/ =) 1 d' a
TasanudnanvedINTowaazgaly annmudasmanudling (f)
Ifeguuanama (fre) MUaNNTN (2-9)

fmet = 2595 *log 10 (1 + L) (2-9)
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Cm = W (m) Z§=1 logi1o(Ej) cos (nz(—] ; f'zs)m)]’ , (2-11)
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4 \/—7, m=20
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if (sum(input * weight) > threshold) then output
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Magnitude spectrum (Hertz)
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Magnitude spectrum (Hertz)
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After lowpass filterrad : Butterworth
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After pre processing
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After pre processing
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Amplitude

After pre processing
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Sound-based Road Traffic Detection Using Artificial Intelligent Approach
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Frdndty: 9919901995795 ynedfislowmduuuSudn

Abstract:  This research presents the sound-based road traffic detection using artificial intelligent approach.
Firstly, we check the audio signal from a moving vehicle on the road. The system converts the sound-based data
by principal component analysis. Mel frequency cepstral coefficients (MFCC) technique was applied for detecting
features from the frequency of the sound sample in order to characterize individual sound-based. The learning
process, we use neural network theory resonant simplified adaptation. The test was tested in normal traffic

conditions, and the results analyzed to detect traffic on the road with accuracy.

Keywords: Sound-hased Road Traffic Detection, Adaptive Resonance Theory
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extraction) WAEN135417UUUL (pattern recognition)
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signal = signal — mean (signal) 1)

2.1.2. NN5HUANWIEN (pre-emphasis)  AB
nM5lNesNTaeFAnDad ALV (first-order digital
filter) \RDRANANTENLAINATY Y IUTUNIUAINTSN
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{signal to noise ratio: SNR) g Aslaevialun o ax
fldnegsering 0.9 & 1 Tasliaunisl 2

S(n)=s(n)—as(n—1) 2)

9.1.5. ﬂ'rsm.ivﬁzumwmﬂﬂmﬂuiwz?u 1
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s {stationary)

2.1.4. NM3aaBUFeWeiEuningg (smoothing
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Mel-Frequency - Cepstum
Filter Bank

2.2.1. @nlseanfigl aafaUNTINaING
MFCC) [8]

wananalanialnfuda danaldannisulas

{mel frequency cepstral coefficient

Walg8aunau (inverse fourfer transformation) w84
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wAEnasilisraninatindn Aenisuumnanos
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fumeumamAnunizddsy MFCC Faguil 3 gastu
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m = 2595 logyg(cL=+ 1) (3)
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2.3.1. Tasetng ART (adoptive resonance theory

network)  [10]  Tasetne ART  fiulasedng
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