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Abstract

It 1s important to consider the effect of wind when driving a
vehicle at high speeds since the rate of fuel consumption may
change according to wind direction in relation to vehicle driving
direction. In order to minimize fuel consumption when driving at
high speeds, it is necessary to control the relative vehicle speed
against the wind. This paper proposes a new type of speedometer
that 1s based on wind speed instead of conventional ground speed.
For the detection of wind speed, we focus on the whistle
principle where the frequency of the whistle sound is proportional
to the airflow rate. To measure the wind speed as airflow rate, we
developed a special whistle suitable for a wind-based vehicle
speedometer by using CAD software for three — dimensional
modeling. Characteristics of the developed wind-based vehicle
speedometer were tested in indoor experiments. The validity of
the proposed method was confirmed by the experiments.
Keywords: speedometer, whistle, vehicle, CAD
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6%
A EBR TR A NET 512570, MATLAB # W T FFT #2177
FOBMER L7 a5 A&,

close all

tic

Fs=8000;

N=2"14;
analog_inO=wavrecord (N, Fs, 1) ;
N=3;
(B, Al
(h, w]

BUTTER(N, 0.2, "high’);
freqz (B, A) ;

hhh%h% 7 ¢ L3 —&EiE

analog_in = filter2(B, analog_in0) ;

%[analog_in] = contec_ad(1/50000, 16000, 1) ;
%WAVRECORD (N, FS, CH)

toc

plot(analog_in)

% analog_in=wavrecord(N, Fs, 1) ;

%[analog_in] = contec_ad(1/50000, 5000, 1) ;
toc

analog_in=analog_in-mean(analog_in) ;

fftaxis=((1:length(analog_in))-1)/length(analog_in)*Fs;

fftdata=abs (fft (analog_in))/(length (fftaxis)/2);

[val, ind]=max (fftdata(1:end/2)) ;

ploti=plot (fftaxis(1:end/2), fftdata(1:end/2), fftaxis(ind), fftdata(ind), rp’);
text1=text (100+fftaxis(ind), fftdata(ind), num2str (fftaxis(ind)));
titlel=title([fftaxis(ind), fftdata(ind)1);

ylim([0,0.05]);

uil=uicontrol ("callback’, " animation=0;", " string’, STOP");

drawnow;

animation=1;
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while (animation)

analog_inO=wavrecord (N, Fs, 1);

N=3;
[B,A] = BUTTER(N, 0.2, "high");
[h,w] = freqz (@B, A);

Wh%h%h 7 1 L2 —iEiE

analog_in = filter2(B, analog_in0) ;

%[analog_in] = contec_ad(1/50000, 5000, 1) ;

toc

analog_in=analog_in-mean (analog_in) ;
fftaxis=((1:1ength(analog_in))-1)/length(analog_in)*Fs;
fftdata=abs (fft (analog_in))/(length (fftaxis)/2);

[val, ind]=max (fftdata(1:end/2)) ;

set(plot1 (1), xdata', fftaxis(1:end/2), ydata', fftdata(1:end/2));
set(plot1(2), xdata', fftaxis(ind), ydata , fftdata(ind));

set (textl, "position’, [100+fftaxis (ind), fftdata(ind), 0], string’, num2str (fftaxis(ind))
)

set(titlel, string’, [fftaxis(ind), fftdata(ind)]1);
ylim([0,0.05]);

drawnow;

end

uil=uicontrol (" cal lback’, animation=1;testadmic2’, string’ , START );
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