Descripti on DI STANCE MEASURI NG DEVI CE FOR VEHI CLES
Technical Field [0001] This invention relates to a
vehi cl e di stance detecting apparatus, which is
designed to be capable of decreasing a cunulative
error in a distance travel ed, when the distance
traveled is detected with the use of an acceleration

sensor. Background ArtE%pooz As an el ectronic tol
col l ection systemin alfSOrIBGA a radio-based tol

collection systemis available. Wth the radi o-based
toll collggélgg Eygigg gggﬂﬁgiggﬁiggg g&ﬁ éa{ried
out bet i oot h
of the toll road and an-onboard or on-vehicle machine
Techmi¢al Bheddvehicl e (autonobile) to perform

i L . ' ' f th hicl e.apd
G660, TR TR iR B ot el EPAE F3888nce
ddtddOIn@ndpbieataB; Vahiehe igeRisigneed S BEtapable of

short-range conmuni cati ons (DSRC) are generally used.
prepsing asgumudatddieoebusedin ¢ Histknest tvaveystierwhen

b th hi cl .pass, the toll booth in a
T i s hrete TRanh B SoLoobsn MiFPnahe Bepek
A EIG RSt & dpi ch detects the position of

t hevehicle, the route of travel, the distance

Barckgpteethd adack t he traveling tinme by use of the gl obal
posi tioning system (GPS), and charges a toll based on
[0992]ghe AR gl @REEONT S kpbkreallpgt ienasystem in a toll
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With the radio-based toll collection system, communications

are carried out between a base station installed at a
tollbooth of the toll road and an onboard or on-vehicle
machine installed on a vehicle (automobile) to perform
recognition and authentication of the vehicle and payment .
As the communications between the base station and the
on-vehicle machine, dedicated short-range communications
(DSRC) are generally used.

The use of such a radio-based toll collection system
enables the vehicle to pass the tollbooth in a nonstop,
cashless manner.

[0003] Further, a GPS toll charging systetﬁ, which detects
thepositionof thevehicle, the route of travel, thedistance
traveled, and the traveling time by use of the global
positioning system (GPS), and charges a toll based on the
detection data, is under study as a next-generation
radio-based toll collection system.

[0004] With the GPS toll charging system, radio waves



transmtted froma GPS satellite are received by a GPS
receiver installed on the on-vehicle nmachi ne. The GPS
recei ver detects the travel position of the vehicle
based on the received radio waves. Wen the vehicle
enters a charging area (for exanple, a specific urban
area) , charging of a toll starts, and when the
vehicl e departs fromthe charging area, charging of
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are detected. The on-vehicle machine starts recording
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detected by the_ . self-sustaining sensor. [0007] In
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ttiodisbhtkedngn the travel distance, and transmits charging
information to a charging center.

[0005] Such a GPS toll charging system can abolish the
tollbooth (gate facilities) which has been necessary under
the conventional radio-based toll collection system.
[0006] Under the GPS toll charging system, when the vehicle
is unable to receive radio waves transmitted from the GPS
satellite and cannot perform GPS positioning, for example,
while the vehicle is running in a tunnel, a self-sustaining
sensor is used to detect the distance traveled, and
information on position detected by the GPS receiver is
corrected with the traveled distance detected by the
self-sustaining sensor.

[0007] In some vehicles, a vehicle speed sensor, which

determines a vehicle speed by detecting the rotational speed

of a wheel (or, for example, a drive shaft for transmitting



2 a rotational drive force to the wheel) , has
hitherto been used as the self-sustaining sensor. By
integrating vehicle speed signals outputted from such
a type of vehicle speed sensor, the distance travel ed
is obtained, and the positional information is
corrected with the thus obtained travel ed distance.

[ 0008] The vehicle speed sensor is certainly provided
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vehicle speed sensor is sent to a vehicle spee
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posiarimet ilwel dw aorfreatiedpadis@ngee’ shaeabbtaifed £180&1ed
surfagg), via signal lines so that vehicle speed

€an be withdrawn from the plug sockets
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outside is not -assuned, and there are
front passenger’s seat (i.e., floor surface), via signal
lines so that vehicle speed signals can be withdrawn from
the plug sockets exposed to the outside in this manner.
[0010] However, the positions of installation of such plug
sockets differ according to the type of the vehicle. Thus,
the work of connecting the on-vehicle machine and the plug
sockets together has been individual work conformed to the
type of the vehicle, and has been complicated work.

Somevehicletypesarelackingintheabove-mentioned
plug sockets. With these vehicle types, vehicle speed
signals have not been withdrawable to the outside. As a
result, thedistance traveledhasnot beensuccessfully found
from the vehicle speed signal.

With a two-wheeled vehicle, withdrawal of vehicle

speed pulses to the outside is not assumed, and there are

no plug sockets for withdrawing vehicle speed pulses to the



no plug sockets for w thdrawi ng vehicle speed pul ses
to the 3 outside. [0011] To avoid the conplicated
work, etc. associated with the vehicle speed sensor,
it is common practice to provide the on-vehicle
machine wth an accel erati on sensor, and «calculate
the speed and the distance traveled from acceleration
signal s based on detection by the accel eration
sansOide j nstead of using signals fromthe vehicle
speed sensor. [0012] Fig. 10 shows a conventiona
&;Cﬂn]i]q uéocr it cheteomehl cat ed evcsrkvebt ¢l e spmeith ttadlwath
stan%f Hravele with the use of an accel eration
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integrator 2 to obtain a speed signal b indicating a vehicle

speed. This speed signal b is integrated by a second

integrator 3 to obtain a distance signal c¢ indicating a

distance traveled. That is, the acceleration signal a is

integrated twice to obtain the distance signal c.

[0013] Patent Document 1: JP-A-9-196691

Disclosure of the Invention

Problems to be solved by the invention

[0014] With the conventional technique which uses the

acceleration sensor 1 to calculate the vehicle speed and

the distance traveled, as shown in Fig. 10, an error, such

as small noise involved in the acceleration signal a, causes

an error in the travel speed signal b, with the result that

the cumulative error of the acceleration signal ¢ grows over

time.

[0015] This will be explained with reference to Figs. 11(a)

to 11(c). In Figs. 11(a) to 11(c), a short dashed line



[0015] This will be explained with reference to Figs.
11(a) to 11(c). In Figs. 11(a) to 11(c), a short
dashed Iine 4 represents a neasured value or a

calcul ated value, and a solid line represents a true
value. If vibration (acceleration) acts on the
acceleration sensor 1 for sone cause, or if vibration
(accel eration), which actually has not occurred, is
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as shown here, the speed signal (calculated value) b
increases, although the vehicle is stationary, as shown in
Fig. 11(b).

Furthermore, as the speed signal (calculated value)
b increases, the distance signal (calculated value) c
increases cumulatively with the passage of time despite the
stoppage of the vehicle.

In other words, the conventional technique, by which
the acceleration signal a outputted from the acceleration
sensor 1 is integrated twice to obtain the distance signal
c, has posed the problem that if noise is involved in the
acceleration signal a, the cumulative error of the distance
signal (calculated value) c¢ increases over time.

[0017] The present invention has been accomplished in the
light of the above-described conventional technology. It

is an object of the invention to provide a vehicle distance



[0017] The present invention has been acconplished in
the [|ight of the above-described conventiona
technology. It is an object of the invention to
provi de a vehicle distance 5 detecting apparatus for
detecting a distance traveled with the use of an
accel erati on sensor, the vehicle distance detecting
apparatus being adapted to prevent a distance signa
faore & neheasidig Qe kar@‘eE@%@iﬁ 2061 DPLAEASSAd fiog with
st oppage of "a vehicle, thereby decreasing the
cuimil ade vef a@nracceletheidhstansertranel edhibkangikeance
solving, the problens [0018] An aspect of the present
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stationary; and

an integrating section which has a function of
integratingtheaccelerationsignal toobtainaspeedsignal,
and integrating the speed signal to obtain a distance signal
indicating a distance traveled, followed by outputting the
distance signal, and which, when the stoppage determining
means has not determined that the vehicle is stationary,
integrates the speed signal obtained by integrating the
acceleration signal, to obtain the distance signal, or when
the stoppage determining means has determined that the
vehicle is stationary, forcibly brings a value of the speed
signal to zero, and integrates the speed signal whose value
has become zero, to obtain the distance signal.
[0019] Another aspect of the present invention is a vehicle

distance detecting apparatus installed on a vehicle,

comprising:



has beconme zero, to obtain the distance signal. [0019]
Anot her aspect of the present invention is a vehicle

di stance detecting apparatus installed on a vehicle,
conprising: 6 an acceleration sensor for outputting an
accel eration signal confornmed to acceleration; a
conputing section for determ ning what anounts of
respective frequency conponents are contained in the
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ftH9&WY by outputting the distance signal, and
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an integrating'section which has a function of
integratingtheaccelerationsignal toobtainaspeedsignal,
and integrating the speed signal to obtain a distance signal
indicating a distance traveled, followed by outputting the
distance signal, and which, when the speed reset signal has
not been outputted from the determining section, integrates
the speed signal obtained by integrating the acceleration
signal, to obtain the distance signal, or when the speed
reset signal hasbeenoutputted fromthedeterminingsection,
forcibly brings a value of the speed signal to zero, and
integrates the speed signal whose value has become zero,
to obtain the distance signal.
[0020] Another aspect of the present invention is a vehicle
distance detecting apparatus installed on a vehicle,
comprising:

an acceleration sensor for outputting an



to obtain the distance signal. [00201 Anot her aspect
of the present invention is a vehicle distance
detecting apparatus installed on a vehicle,
conprising: an accel eration sensor for outputting an
7 acceleration signal confornmed to acceleration; a
conputing section for obtaining a strength of the
accel eration signal; a threshold storage section

si @6 Tl ¢ 1 55 e5hgha1 le@ﬂfagm@dvebuscé@&@wt%ﬂ
bef orehand according to the vehicle having the

vehi cl e dicomperinetsecttivg dpparktabsnimgtaabtedngth of the
thereon a, co aring section which outputs a speed
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and integrating the speed signal to obtain a distance signal
indicating a distance traveled, followed by outputting the
distance signal, and which, when the speed reset signal has
not been outputted from the comparing section, integrates
the speed signal obtained by integrating the acceleration
signal, to obtain the distance signal, or when the speed
reset signal has been outputted from the comparing section,
forcibly brings a value of the speed signal to zero, and
integrates the speed signal whose value has become zero,
to obtain the distance signal.
[0021] Another aspect of the present invention is a vehicle
distance detecting apparatus installed on a vehicle,
comprising:

an acceleration sensor for outputting an
acceleration signal conformed to acceleration;

a computing section for obtaining an engine speed

based on a tachometer signal;



di stance detecting apparatus installed on a vehicle,
conprising: an accel eration sensor for outputting an
accel eration signal conformed to acceleration; a
conmputing section for obtaining an engi ne speed based
on a tachoneter signal; 8 a determ ning section which
out puts a speed reset signal if the engine speed has
becone a preset idling speed; and an integrating

section whigheP@Snend UsEtt 0bn OhhidMIRAPAII NG ERRed reset
accel eration signal toobtaina speed signal, and

istanplatfrighe kagdpectbetd bals becobe @& prasdt stdiniow speed;
signal indicating a distance traveled, followed by
Sﬁggutting the distance signal, and which, when the
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obtain the distance signal, or. when the speed reset
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dds thereneigrad, anidwbhichi, whee tHesbpaed ségdalsignal has

[00221 Anot her aspect of the present invention is a
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speed reset signal if a parking brake is kept on; and
gA seftsigra i hgs Seenicrt ppti terd fragm §he@iedte i nging section,
forcibly brings a value of the speed signal to zero, and
integrates the speed signal whose value has become zero,
to obtain the distance signal.
[0022] Another aspect of the present invention is a vehicle
distance detecting apparatus installed on a vehicle,
comprising:

an acceleration sensor for outputting an
acceleration signal conformed to acceleration;

a determining section which outputs a speed reset
signal if a parking brake is kept on; and

an integrating section which has a function of
integratingtheaccelerationsignal toobtaina speedsignal,
and integrating the speed signal to obtain a distance signal
indicating a distance traveled, followed by outputting the
distance signal, and which, when the speed reset signal has
not been outputted from the determining section, integrates
the speed signal obtained by integrating the acceleration

signal, to obtain the distance signal, or when the speed



integrating the acceleration signal to obtain a speed
signal, and integrating the speed signal to obtain a
di stance signal indicating a distance travel ed,

foll owed by outputting the distance signal, and

whi ch, when the speed reset signal has not been
outputted fromthe determ ning section, integrates
the speed signal obtained by integrating the
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anidling frequencystorage sectionstoringanidling
frequency determined beforehand according to the vehicle
having the vehicle distance detecting apparatus installed
thereon;

a threshold storage section storing a threshold
havingavaluedeterminedbeforehandaccordingtothevehicle
having the vehicle distance detecting apparatus installed
thereon;

a stoppage determining section which outputs a speed
reset signal if a frequency component having a largest
vibration intensity of the respective frequency components
found by computation in the computing section is the idling
frequency stored in the idling frequency storage section,
and if the strength of the acceleration signal obtained by
the computing section is lower than the threshold stored
in the threshold storage section; and

an integrating section which has a function of

10



reset signal if a frequency conponent having a | argest
vibration intensity of the respective frequency
conmponents found by conputation in the conputing
section is the idling frequency stored in the idling
frequency storage section, and if the strength of the
accel eration signal obtained by the conputing section
is lower than the threshold stored in the threshold
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gnal to obtain a distance signal _ indjcating

d%%‘?la%%llﬁ SveLBBANFS| HIRIRI &Y &S’tlﬁl?(“t‘%%BthﬁétPUttlng the
ddlfé e%'l%%ll’ Qﬁg Mﬂ.cﬁ‘b {Nﬁ%?lntltlg% %_e ersg‘l?eéelgnal has

sl gha not 'been out put from

d&ttermaem bgt@etteanfromnﬁm@rsad@atg@ d?dmdusiagfgalsection,
obtained by integrating the acceleration signal, to
omfaﬁqfféttkﬁs dF e SReed | ghamal gpbimbnedt iy spsedrasiag the

n s. heen outputte fro he sto
é?%ﬁ%?ﬁég§ec Hom %Fthl rlng éﬁgﬁgﬁéggﬁltWHTWhen

aﬂﬁee@peéagf@éeﬁ %ﬂjﬂa% has doéé’ﬁ euitphes dderenaatt skgpahge
whose val ue has becone zero, to obtain the distance

slefrernirgiie ses tafor, héormibAi briphge24]vatesraf e speed
the resent inventjon, the speed signal .obtained b

TR AL PR T he SRR EP AT RbRoSTEPTEe LgtRbrose value
'Hgsegféﬁc%é tQht &l dhes dh 5&1@@0&1&&@@& éﬂ h&@t i ng
the distance traveled. On this occasi on, | i's
dHtferatianed tlleetTherertthieorvehicle is at a standstill or

statl nar Wien it is determined that the vehicle. is
‘gt o ‘P’Fﬁijrn%nto SRAPrEREFY, ”ﬂ‘ﬁ%n’%/]a%e toe srred péegal

%kg:'%lne'dsb{/'ofrﬁeé:bfﬂﬂl 490 ac-grgfe§a?§gg\ éﬂ%%dl MWEGR ey
econe” zero,” Is Integrate I nd t I st ance
timregjradted to obtain the distance signal indicating the
distance traveled. On this occasion, it is determined
whether the vehicle is at a standstill or stationary. When
it is determined that the vehicle is at a standstill or
stationary, the value of the speed signal is forced into
zero. Thespeedsignal, whichhasbecome zero, isintegrated
to find the distance traveled.

Thus, even if an acceleration signal as a noise is
outputted during stoppage of the vehicle, the speed signal
is forced into zero value in this case. Thus, the defect
that the distance signal increases over time, namely, the
increase in cumulative error, can be prevented.

Consequently, the vehicle distance detecting
apparatus, which obtains the distance signal by use of the

acceleration signal outputted fromthe accelerationsignal,

can find the distance traveled more accurately by reducing
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Thus, even if an acceleration signal as a noise is
out putted during stoppage of the vehicle, the speed
signal is forced into zero value in this case. Thus,
the defect that the distance signal increases over
time, nanely, the increase in cunulative error, can
be prevented. Consequently, the vehicle distance
detecting apparatus, which obtains the distance

S cAyr st Ofot Neumarsel & akipssi gnal out putt ed
fromthe acceleration signal, can find the distance

tBnﬂﬂﬁeﬂﬁsnrxptﬂmnnqﬂeﬁh@k@mawmmgsng 11 the occurrence
t|ve ﬁrror Brl f Descrjption of the

goaQ% F6@2 J[FF?&lOfF B H BERVANIGreph shbalhgtance
\(fé’dé‘d@l §fi§99§tug%tc%fdlglga€c9%toﬁi ?{t':i g'fri%(é ?fesent

Enbodi nen the present ~ I nvention.

drofeartacirer i stics view showing the results of FFT
conmput ati on when a vehicle stops to bring an engine
into an A9 ng? 6%))e]ra1t$ @ncﬁa&‘ta@telrﬁ%%véﬁweﬁngéng the

TReRd o ST FE2Bohle A9 LLOMENCK: vERL 1 2PLbel Bo%bring

characteristics Vi ow n resu

coNPLY fhé Ghoden itdlelﬂlgﬁbpékatll&nté@é!’@é | A6 whiEh&n engine
3(a)] is a characteristics V|em13homnng the status of

8PFeR Besogese@nsiligiaing [FRiggus(ayJ is a f

h t t h ance
Sonar . TS SN B EbR e g AR s Sgvas bRt B cthe
Qrb%haﬁ%eofdﬁfﬁcédrﬁtﬂ;@@%@tvﬂﬁar@%@@ Jehgctie EAbodipRDing.

2 of the present invention. [Fig. 5(a)] is a
char act elFia i Gs(alilewsshowhagatherietfiest viewvahoeing the

GEIRLOL 2502 0N da e, the vehicle

[Fig. 3(b)] is a characteristics view showing the
status of a distance signal.

[Fig. 4] isablockdiagramshowingavehicledistance
detecting apparatus according to Embodiment 2 of the present
invention.

[Fig. 5(a)] is a characteristics view showing the
effective value (rms) of acceleration da when the vehicle
stops to bring an engine into an idling operation state.

[Fig. 5(b)] is a characteristics view showing the
effectivevalue (rms) of the acceleration da when the vehicle
is traveling.

[Fig. 6] isablockdiagramshowingavehicledistance
detecting apparatus according to Embodiment 3 of the present
invention.

[Fig. 7] isablockdiagramshowingavehicledistance
detecting apparatus according to Embodiment 4 of the present

invention.
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stops to bring an engine into an idling operation

state. [Fig. 5(b)] is a characteristics view show ng

the effective value (rns) of the acceleration da when
the vehicle is traveling. [Fig. 61 is a block diagram
showi ng a vehicle distance detecting apparatus
according to Enbodi nent 3 of the present invention.
[Fig. 7] is a block diagram show ng a vehicle distance
det ecti ngragpanatdls b@%%@trcﬁi'él&ér@sﬁg@QH?Mh L 4iBCance
present invention. 12 [Fig.” 81 1s a block d}agram
sledsiaty rey sehacé budiastcancd nglied Eabiodd mepytas affishe present
accordi,ng to Enbodi ment 5 of the present invention.
[BV§t®N s a deternination characteristics view

show ng degerpi nat i ] .
ot er i ne? SebL oh T EEETIRErUE CpaPaSteptBPtey view
lshook ndi agreamiesttens Tt tal ro eIt oned ot e hawbeygd or

cal cul ating a vehicle speed and a distance traveled
AR TIHE 1 SGICtdPracide [Eaadigierdertsor . [Fig. 11(a)]

[ h IStk [ i | tion. [Fig.
11 (o)) T e b B NG et heetiidhar

ebcanvebigt! €ogpeLUcSlghdhg 4 Ridhidild @dedd add a distance
characteristics view shomng the status of a distance

§rgialledDwsdeh phicomssf ath@rmaesredleradmicbrSyasitdar [ 0026]
10, 20, , 40, vehi cl e _di stance, detectin _
apparatuégfi,qﬁﬁagéh,lﬁjﬁ Fana et S 1 oR g%%@o?hOWlng

acceleration.

[Fig. 11(b)] is a characteristics view showing the
status of a vehicle speed signal.
[Fig. 11(c)] is a characteristics view showing the
status of a distance signal.
Description of the Numerals and Symbols
[0026] 10, 20, 30, 40, 50 Vehicle distance detecting
apparatus
11, 21, 31, 41, 51 Acceleration sensor
12, 22, 32, 42, 52 A/D converter
13, 23, 33, 53 Computing section
14, 54a Idling frequency storage section
24, 54b Threshold storage section
15, 35, 45 Determining section
25, 35 Determining section
55 Stoppage determining section
16, 26, 36, 46, 56 Integrating section
a, da Acceleration signal
b Vehicle speed signal

¢ Distance signal

13



12, 22, 32, 42, 52 A/D converter 13, 23, 33, 53
Conputing section 14, 54a Idling frequency storage
section 24, 54b Threshold storage section 15, 35, 45
Determ ning section 25, 35 Determ ning section 55
St oppage determ ning section 16, 26, 36, 46, 56
Integrating section a, da Acceleration signal b
Vehi cl e speed signal c¢ Distance signal 13 Ne Engi ne
speedny9ndacheeyt er signal sb Parking brake signal R
Speed reset signal Best Mde for Carrying Qut the
K@veﬁacbnmP©627F1§helbest nmode for carrying out the
i.nvent i wi || _now be described in detai
gaBHlPﬂe Fﬁgﬁoﬁﬁﬁ&a enbodi ments: Enbodi ment 1

@pog LeHl QesdtSBOWS-q vehicle distance detecting
appa?a?us efo accgﬁdlng to Enbodi nent 1 of the present

IBIEE\SEEHMO(OTQ. fihri Larrghineg e)wh s:tmc:ﬁmbaitﬁodn ng appar at us

provi ded, for _exanp in an on-vehicle machi ne
é&&@ﬁéedT% bRk gt fPéc‘@W1H¥ @elzgf}hql@ée@@mtcmventlon
%ﬁ%ﬁa%% %%t%% Qk%quraQﬂﬁf%EL 95? egaﬁiow1ng
sensor converter . a conpu sec

é&boaﬁmbﬁtsng frequency storage section 14 a

determ ning section 15, and an integrating section 16.
Embodiment 1

[0028] Fig. 1 shows a vehicle distance detecting apparatus
10 according to Embodiment 1 of the present invention. This
vehicle distance detecting apparatus 10 is provided, for
example, in an on-vehicle machine equipped with a GPS
receiver.

[0029] The vehicle distance detecting apparatus 10 has an
acceleration sensor 11, an A/D converter 12, a computing
section 13, an idling frequency storage section 14, a
determining section 15, and an integrating section 16.
[0030] When acceleration acts, the acceleration sensor 11
outputs an acceleration signal a which is an analog signal
conformed to the acting acceleration. The A/D converter
12 converts the acceleration signal a, as the analog signal,
into an acceleration signal da which is a digital signal.
[0031] The computing section 13 performs the fast Fourier
transform (FFT) computation of the acceleration signal da.
By performing the FFT computation, it can be determined what
amounts of what frequency components are contained in the
acceleration signal da. '

[0032] Fig. 2(a) shows the results of FFT computation when

a vehicle stops to bring an engine into an idling operation
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[ 0030] When accel eration acts, the accel eration sensor
11 outputs an acceleration signal a which is an

anal og signal conforned to the acting accel eration.
The A/D converter 12 converts the acceleration signal
a, as the analog signal, into an acceleration signal
da which is a digital signal. [0031] The conputing
section 13 perforns the fast Fourier transform (FFT)

GAEH ath b ieh dheeAge Ak ¥RldDPe SbHESENdR1 1 Y frequency .
perform ng the FFT conputation, it can be detern ned

W . Zafpuraleows theatrdseduencly Eohpomamiisaien when the
contained in the _ acceleration signal da. [0032] Fig.
TGS (THEYSISdd s of FFT conputation when a

vehicl e §ﬁ°@ﬁet9dP£h§90§Qr§E‘%bHestQE8, aehtedlv&gg tion
operation 14 state, in which the engine spee Becones
dmtiedlsiny 6f equeeficgquehy. c@finaiows dive dldsiy £seghency
FFT conputation when the vehicle is traveling, In the

i (@ -ishgnEBé%Za?t PERISESTBINERAGFPFRIND O FRecrlitglofis the

t quenc ent. of idli fr e . (e . g.,
HOTa T SRR A R Ty ¢ o A S i e
abgestinggs thRowibra thich i2{(tnsi Wit |¢F the vield@léndys
traveling, the vibration intensity of the frequency

compoRent of a travelilng fimegvensy (@ g, 42 i)
G SRR BESaLing 1 40 JaN e doorhieyL2Lgge! o

shewnntiegrati ng (pgction 16 integrates the
accel eration signal da to obtain a vehicle speed

dPgaal Retuireiatd rep thieg vehi ctiee sheeegraninguspat son 16
e Yeh e RoSS 2L O0gk s SEA D BOER 1R.550L L0026,
8pdiat 8068a15h INRki Sat PG CALE Nt he1 di stange VRSt s
the vehicle speed signal b. The integrating section 16 also
integrates the vehicle speed signal b to obtain a distance
signal ¢ indicating the distance traveled.

The thus obtaineddistance signal ¢ isusedtocorrect
information on position detected by the GPS receiver.

The distance signal ¢ is corrected so as not to
increase in cumulative error, although details will be
described later.
[0034] The idling frequency storage section 14 has in
storage the idling frequency (e.g., 10 Hz) predetermined
according to the vehicle on which the vehicle distance
detecting apparatus 10 is installed.
[0035] The determining section 15 takes in the idling
frequency stored in the idling frequency storage section
14, and the results of FFT computation done in the computing

section 13 todetermine a frequency having the largest signal
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The thus obtained distance signal c is used to correct

i nformati on on position detected by the GPS receiver.
The distance signal c is corrected so as not to

increase in cunmul ative error, although details will be
described later. [0034] The idling frequency storage
section 14 has in storage the idling frequency (e.g.,
10 Hz) predeterm ned according to the vehicle on
vdvmboridet ebwhe O idatcion deiteald gy apakaleUsetBecs ive
installed, [0035] The determ ning section 15 takes in
theequpnaies f feyl@ney sherBHT| aompetatiipng fpeqlEncyhe

(o 1 dth L f_FFT
SRR Teedeiebmmurerg: tEeBerbh 13 1o
det er ni nguatheequenhdavebtiehe LaLEaM 1 Sh 33 vibPation
conponent anount (vibration intensity) of the

rigdisant i taepepkegiue hbe et drameh thioridrd 1 BE T ngdiqrgwdnan, the
n ly,. the frequen whose vi bratjon intensit
SEREE MR SEC PN (8 PRREnGPaNd RORRTCR PRl R to the
Vi ANind densidy peaks is the aforementi oned

idling frequency, the determ ning section 15 sends a

sigeed Ir eSeé isitguala tRrigos¢diel on Ntsegistod 1 g thectd i bspeed
[QOSGH_The i ntegrating section 16 obtains the vehicle

Biagithhe AREAHeE gilgnadce beisgdarn Ehsaaeae bprakion
celarati o [ I ta e L€ 0
FaEion Al . Sepig Rzl ChBOnRELbEby PPOPhe speea
reisegr &t gmgl RedidwavdS, theditagrdyimgsetbeomaleugopéibly
the speed signal b to zero (resets the speed signa
Brings theterlwaLt dleusrere speBalsh diralzego (resets the

B 2L DRl B ULey LB SRSRE [RECLeRAreloR »
imnedaatiedli bgfreper aht o 6t alls Jfwespeedt a36hasi ANds .
R Thus, when the vehicle stops and the engine comes
into an idling operation state, the speed reset signal R
iscontinuouslyoutputted. Consequently, duringtheidling
operation (stoppage of the vehicle), the value of the speed
signal b obtained in the integrating section 16 continues
to be zero.
[0037] Furthermore, when the speed reset signal R has not
been entered, the integrating section 16 integrates the
vehicle speed signal b, which has been obtained by
integrating the acceleration signal a (da) ascribed to
detection by the acceleration sensor 11, thereby obtaining
the distance signal c.

Besides, when the speed reset signal R has been
entered, the integrating section 16 integrates the vehicle
speed signal b, whose value has been forced to become zero,

thereby obtaining the distance signal c.
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is continuously outputted. Consequently, during the
idling operation (stoppage of the vehicle) , the
val ue of the speed signal b obtained in the
integrating section 16 continues to be zero. [0037]
Furt hernore, when the speed reset signal R has not
been entered, the integrating section 16 integrates
the vehicle speed signal b, which has been obtained

byo b 58 pOBaki. @%&I)h§héﬁ§ eheratd Qs Sk véh{da ?gégais%%al

to detection by the acceleration sensor 11, er eby
dbt anmilnigeh 4 Bboditsteaniel SigaakpresBesistesal wheatéliealue,

speed reset_signal R has been entered, the _
i%‘%gar &g dé&E sRPI&ESERtSyRat 84St Kelveni dfhen dheegpeed

j : 0S£ ;A ; 0 r.o
CHereny SEra b e THE=RR, 206D o SRt e R On 16
Ftga 8ia)T shawsvd hee sifatis wihidee @ied 81§088D becomes
signal b, in which a short dashed line represents a

R Al il gezerangtugof Pt ENnesr epresents a true

v t peed _reset_.si.gnal I.S entered into
tﬁgﬂﬁ%kzgigfi%gbze%_?%% e%? %ﬁaépﬁi?#itﬁe gﬁé EFGeségnal
tdhei N ehiiehe speet asistieadl lﬂl@?%ﬁ%§en€§ra0@aﬁﬂ§jléthéé value,
zero val ue continues. [0039] Fig. 3(b) shows the

st @s sofl idhé idesraptesshgmsah tryeivelve ch Wheshtohe speed

SR oo BT LR er S s R e o SRS At g fom 16

RSQl t3eNel FhbSveNLETS dHM ey INpAal Be-BReL 98x0
16. at atinme T, the value of the speed signal b
Heowreskl yzefberfoie edime @ft eThibe HHenwaTueThfishet Afstance

val ue of the distance signal ¢ continues to, be the

PAHIRE LatC tq?élft%%Sr.tOrt%% e e hethe nklme The
occurrenﬁ@a@f%ﬁl, sppulathye epeor, paAReLY. -y th8nce of a

di stance sign C I ncreasing
cumulative error, namely, the distance signal ¢ increasing

with time despite stoppage of the vehicle, can be prevented.
[0040] As described above, when the frequency having the
largest signal component amount (vibration intensity) (i.e.,
the frequency having a peak vibration intensity) of the
respective frequencies found by the FFT computation is the
idling frequency, a determination is made that the vehicle
is at a standstill or stationary. Based on this
determination, the vehicle speed signal b is forced into
zero. Bysodoing, it becomespossible toprevent cumulative
error from being superposed on the distance signal c with
the passage of time.

As a result, the value of the distance signal c¢
indicating the distance traveled becomes more accurate.
Embodiment 2

[0041] Next, a vehicle distance detecting apparatus 20
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with tinme despite stoppage of the vehicle, can be
prevented. [0040] As described above, when the
frequency having the |argest signal conponent anobunt
(vibration intensity) (i.e., the frequency having a
peak vibration intensity) of the respective
frequenci es found by the FFT conputation is the
idling frequency, a determ nation is nmade that the

vl ®ind T AkmBodtABdst b df Q‘hesbﬁébeﬂﬁri/nvgﬁ‘@?gn QR11 be
this determ nation, the vehicle Speed signal 'S

fagrsadihed oy mﬁﬁra}C$d:od<ﬂmg} 4t b‘@asmhpcim Biettace
prevent, curmul ative error from bei ng superposed on the

SIS PRATTUF 140 1HePTRSEIGR of OF i fgampde, in an
@EMdnt L b Ofed sl tRICR 21 @P8! Cockpdioating

the di stance trave ONeS nore accurate.

Hrolwaid) IneThe 2740114 dNesttance dehiecktendi appacatdet e tHardan
apparatus 20 17 according to Enbodi nent 2 of the
TEHRENSBTAE A1 hen &é?c?PB@GrEFrréﬁerén@@mpbtlng

' . 20,
sy T YU A0 51 Ans 0 SoLEEL LD AEPA LR 20ing

equwitdped 28 t rrl GPS iraceinering 082 1 Fhezyehi cl e
di st ance detectlng apparatus 20 has an acceleration

sI@rQ§éﬂ Hhenroyed asmhian ectsa, tlaemmemtl@e@tem@@r 21

a.thresho r.age sect 4
Sirpdsy SRRl He AT et e b it pB SRR Sy svarent
aeegbemld e @@bsackmﬁgaa@eb@é%rt%nsen@ﬁé EID QYhPLtBer
an accel eration signal a, which is an anal og signal,

éérﬁ@w@dt& @htermcca@lem@tmsu@wam @n asThiee AhBRlog s1gna1,
gverter converts, the ti,on signal a, as

I
SR BECSTGRAT LN T 9hah G b Fon Sf Gasp L aional.
A/@Itqié hecaLdigitsh SIuRAla (ahs Lo SRbel eI AN R 908 o

, acceleration in the X-axis
dlrectlon (direction of vehicle travel), acceleration in

the Y-axis direction (right-and-left direction of the
vehicle), and acceleration in the Z-axis direction
(up-and-down direction) are outputted. Fig. 4 shows these
types of acceleration collectively and generally as the
acceleration signal a, da.

[0044] The computing section 23 obtains the strength or
intensityvalue of the acceleration signalda. Concretely,
the computing section 23 sums the accelerations in the X-,
Y- and Z-axis directions, calculates the average value of
the acceleration signal da, and obtains the effective value
of the acceleration signal da.

[0045] Fig. 5(a) shows the effective value (rms) of the
acceleration da when the vehicle stops to bring the engine
into an idling operation state. Fig. 5(b) shows the

effectivevalue (rms) of the acceleration da when the vehicle
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direction (direction of vehicle travel), acceleration
in the Y-axis direction (right-and-left direction of
the vehicle), and acceleration in the Z-axis
direction (up-and-down direction) are outputted. Fig.
4 shows these types of acceleration collectively and
generally as the acceleration signal a, da. [0044]
The conputing section 23 obtains the strength or

i ensiven May ue of the accel eration signal da.
Concretely, the conputing section 23 suns the
accel er afndrte iigtliing peravioangtZtaxithealilngenisdty, value

A e AR T S i DB T B Epemsicy
a(féc@ er he0B8r 8808 e Ofa 1080431 )H 4.5 268) SHWMBWEn Fig.

effective val ue (rms) of the acceleration da when the
wellai)cl ewhuépstltm Vtﬁhmgtet he engvegingntttheanntenisigy value
operatlon tate., Fi shows the effective, value

AR SRR A | R WA o Bh pgnsi ty
l'Eﬂe d éé‘@l\?@kﬂaqgleoref @t) Ofs i e aérk%ow in Fig.

|nt nsity value of the acceﬁeratlon a represeﬁ%lng
Ehe)vidEatuonengt rasiibya t(ierg. vibhet bbh entrhearowd s@rface,
(rms)) is low, as shown in Fig. 5 (a) . Wile the
FERi-cPES §Tﬁ@§VeI|ng t he |ntensity val ue of the

%%‘i' ‘?raé%ﬁ&r?ﬁ?% B CFEY ting {E ;hggggaggnhngsa%aﬁx 26

i ve alué

uﬁtEggate%( bhebgeaysergpgbnes Vihsatd o vblBkahi aNv@Ricle
the road surface, etc. are great. [0046] Returning to
spged481eﬁél| Bt égdat:aﬁgngeéhﬁoﬁela@clﬁnﬁpgedt eznd heutputs

RS PRl T by ot i 6 adE - P EeL b 26 aleo
&heey;@at@lsetﬁ@a@hﬁém@pe@d Ehgnant B AlUPG i3 A LB 2Bce
glggal ¢ indicating the distance traveled.

The thus obtaineddistance signal cisusedtocorrect
information on position detected by the GPS receiver.

The distance signal c¢ is corrected so as not to
increase in cumulative error, although details will be
described later.
[0047] The threshold storage section 24 has in storage a
threshold sh. The value of the threshold sh is set to be
a value between the intensity value of the acceleration da
during the idling state of the vehicle where the vehicle
distance detecting apparatus 20 is installed and the
intensity value of the acceleration da during the traveling
state of the vehicle where the vehicle distance detecting
apparatus 20 is installed.

[0048] The comparing section 25 compares the threshold sh

stored inthe threshold storage section24 with the intensity
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integrates the vehicle speed signal b to obtain a

di stance signal c indicating the distance travel ed.
The thus obtained distance signal c is used to correct
informati on on position detected by the GPS receiver.
The distance signal ¢ is corrected so as not to
increase in cunul ative error, although details will be
described later. [0047] The threshold storage section

2 1h@sof Bhetdgetat 1dH 85604 U dShconber @k ve- 1 cbhgut ing
threshold sh is set to be a value between the
iSFCEAS Y3val ue of the acceleration da during the

idling ate of t. vehi cl e ere_the vehicle .

i st ance QeTath 1 i Shparhe gy FalPRth i rEranel et ion
isnbensi by Vel uewelr itharnear! enptdbda SUridke thenparing
traveling state of the vehicle where the vehicle
destante2detends iy spapdarases 20gnsl ihsathedinf &§dsiing
The conpar:i ng section 25 conpares the threshold sh
§FGFE8™ At he threshol d storage section 24 with the

[ it ; ; i j (9
Y Py R s R Teg 2T S A EhINEni%e epeca
sigendilt pndat e ddfs tialmecagstehel at banedsirgnak decdSeration
| ower _than the threshold_sh, the conparing section 25

séfAndladapedd FERERIsPERALCR-t URPR TeEephtPhgthe speed

PRECE AR xR EIS 0 ROERLL AR SRl N GR 2B R oy
basadsorhé R laccelfeeakl gpecti iphalar taSzsekat efesets the

earlier. Upon recei pt of the speed reset signal |t,
fpGedefignad Phi e andbiges ediabrivabue ofles bigeedrsigeal b

LY 8ok B SPRRLY 0 S O SRS e
b Thus, when the vehicle stops and the engine comes
into an idling operation state, the speed reset signal R
iscontinuouslyoutputted. Consequently, duringtheidling
operation (stoppage of the vehicle), the value of the speed
signal b obtained in the integrating section 26 continues
to be zero.

[0050] Furthermore, when the speed reset signal R has not
been entered, the integrating section 26 integrates the
vehicle speed signal b, which has been obtained by
integrating the acceleration signal a (da) ascribed to
detection by the acceleration sensor 21, thereby obtaining
the distance signal c.

Besides, when the speed reset signal R has been
entered, the integrating section 26 integrates the vehicle
speed signal b, whose value has been forced to become zero,
thereby obtaining the distance signal c.

[0051] As described above, when the intensity value of the
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I medi ately before entry of the speed reset signal R
has. Thus, when the vehicle stops and the engi ne cones
into an idling operation state, the speed reset signa
R is continuously outputted. Consequently, during the
idling operation (stoppage of the vehicle) , the

val ue of the speed signal b obtained in the
integrating section 26 continues to be zero. [0050]

RIS Y fon Withd DS Raed wesele rsiindle RIASHAA sh, a

been entered, the integrating section 26 integrates
tdes emneiiat eors per thasieghhh tbt hehvehi bhs beetr ebtabnddtill

b integrating the acceleratiqon signal a (da) .
égfcﬁtﬁédlwriﬁ-et BEFEOn Oy thAE deterBiaptdriseslsr vehicle

t : 1{0i: g [ Si l.C I d

R e S Tl R TR A
ipuisegitdld hg Seeténn RfultEgratesoirhBraebiry sapeedosed
signal b, whose val ue has been forced to becone zero,
OFertd1y) Bt te Histwrde Bigrpaseageoos1tine.

descr Def aboyg, yben e L LS ok ah g 2

accel eration si gna ower

adnodel@lifinatieo i draste tihate 148 VLGRS hérdladcurate.
standstill or stationary. Based on this

Fabedimeatti ¢n, the vehicle speed signal b is forced

[ ero. By so doin Lt becone ossible to

588928 Seinict ot GROLT For Ot PORNOR: gt o0p aPHoCRHS BP0
dicebaiae &g L8 NBhb & Yhd it tNe FPRES g Mnt | iIMRrerfASich will be
result, the value of the distance signal ¢ indicating
tikecdiibednby tredecleadebécoReyg.nér.e Aotgrwaekicle distance

nbodi nent 3 [0052] Next, a vehicle distance detecting
gﬁﬁﬁfllgllﬁ‘g %p%% disPg 15 BEDOHSENE S FXAMRLSr el

bAYEBHLE @A eWilchl®e equipped with a GPS receiver.
[0053] The vehicle distance detecting apparatus 30 has an
acceleration sensor 31, an A/D converter 32, a computing
section 33, a determining section 35, and an integrating
section 36.
[0054] When acceleration acts, the acceleration sensor 31
outputs an acceleration signal a, which is an analog signal,
conformed to the acting acceleration. The A/D converter
32 converts the acceleration signal a, as the analog signal,
into an acceleration signal da which is a digital signal.
[0055] The computing section 33 is fed with a tachometer
signal ta from a tachometer (not shown) provided in the
vehicle.

The computing section33 performs the FFT computation
of the tachometer signal ta, or extracts the pulse interval
of the tachometer signal ta, to obtain an engine speed Ne.

In further detail, the computing section 33 performs
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descri bed by reference to Fig. 6. This vehicle

di stance detecting apparatus 30 is provided, for
exanple, in an on-vehicle nachine equi pped with a GPS
receiver. [0053] The vehicle distance detecting
apparatus 30 has an acceleration sensor 31, an A/D
converter 32, a conputing section 33, a determning
section 35, and an integrating section 36. [00541

Wien ragccebipat 4 0NoAS obt B8 nag et LN @GP C%Wen?tlhav:mg
outputs an acceleration signal a, which is an anal og
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hi gher the engi ne speed
vehicle speed signal b to obtain a distance signal c
indicating the distance traveled.
The thus obtaineddistance signal c isusedtocorrect
information on position detected by the GPS receiver.
The distance signal c¢ is corrected so as not to
increase in cumulative error, although details will be
described later.
[0057] The determining section 35 determines whether the
engine speed Ne sent from the computing section 33 has become
a preset idling speed. If the engine speed Ne is the idling
speed, the determining section 35 sends a speed reset signal
R to the integrating section 36.
[0058] The integrating section 36 obtains the vehicle speed
signal b and the distance signal c based on the acceleration

signal da, as stated earlier. Upon receipt of the speed

reset signal R, however, the integrating section 36 forcibly
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[0056] The integrating section 36 integrates the
accel eration signal da to obtain a vehicle speed
signal b indicating the vehicle speed, and outputs
the vehicle speed signal b. The integrating section
36 also integrates the vehicle speed signal b to
obtain a distance signal ¢ indicating the distance
travel ed. The thus obtai ned di stance signal ¢ is used

Ty G4 @%le viaNhQr BRIE 108 PP TiGhan det8cianh by s the
GPS receiver. The distance signal ¢ is corrected so
@paast gigrialcrivased magirax athate verlugr thal speeghsignal b

details will _be described_later. [0057] The ,
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Zpgfeset§$g%fhgﬁg%e2%? | f tﬁgpg%ginekgg%ggeN%iggﬁ%thmes
iidtongn dpgddchg e rdetiemnistiang s etiei epedb sepds aignal R

speed reset signal R to the integrating section 36.
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RGP R TatoBpate SOTHY BLADCES) T vERRENEE (AR bBgea
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integrating section 36 forcibly 22 brings the val ue
P Hife z65¢ed signal b to zero (resets the speed

U Py GeTROLEL 91 SV NECLIE, SREES, LU Rag e
Reen Ehterad)enHd e rmelydte i oRse@ih the BNGA e, €O BShe
into an idling operation state, the speed reset signa
Rehiig leospiesgdo ssignadutputwheid:h Gures deramtdlytaihed gy t he

| a9 2Re Bhi0n Lokopage Of L VeI ELS) o e <o
betegrabinMgy safd E@@e@@rﬁ@ﬁbhnyéﬁsof 3 10etERYRby obtaining
the distance signal c.

Besides, when the speed reset signal R has been
entered, the integrating section 36 integrates the vehicle
speed signal b, whose value has been forced to become zero,
thereby obtaining the distance signal c.

[0060] As described above, when the engine speed Ne is the
idling speed, a determination is made that the vehicle is
at astandstill or stationary. Basedonthisdetermination,
the vehicle speed signal b is forced into zero. By so doing,
it becomes possible to prevent cumulative error from being
superposed on the distance signal cwith the passage of time.

As a result, the value of the distance signal c
indicating the distance traveled becomes more accurate.
Embodiment 4

[0061] Next, a vehicle distance detecting apparatus 40

according to Embodiment 4 of the present invention will be
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[ 0059] Furthernore, when the speed reset signal R has
not been entered, the integrating section 36
integrates the vehicle speed signal b, which has been
obtained by integrating the acceleration signal a
(da) ascribed to detection by the accel eration sensor
31, thereby obtaining the distance signal c. Besides,
when the speed reset signal R has been entered, the

| e b d) Doyp e fieerdde idY etlAt es. t i iveketlieleSBe8dance
signal b, whose value has been forced to becone zero,
tdRfedi RtbtaPRATRE Uhet @i b3 apeevidghal fer ¢8@8PleAsin an
descri.bed above,. when the engi ne speed W is.the
AR eedf‘acgmd“e‘? &%HW?%%%@%&@% haECEh¥=Yehi cl e

| od] arabandsidld AlstHRld ARRLY-+1BAS8PpQPatNLES10 has an
determ nation, the vehicle speed signal b is forced

iantae Ixeray. iy ssosdai 4, an B/Peconesrpessd) e tletermining
prevent cumnul atjve error frombein super posed on the
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R dihen Rlde Alad hs, ditianch slanal e £ 0101

stance travel ed beconmes nore accurate:
Erdagaditean a4 deQ@GHt iNexs i gaavehi ehecHiisd aneamaleieei §ng1 ,
apparatus_ 40 according to Enbodi ment 4 of the present
IGREREMSE WA Ehse acEinge 3ECEBEF Ay Olef eTBACR/Pocqmyerter

7. j i.¢l e_ di . t.ecti-n tus .40 is
ook EpFes Sl el 4P ol BHRR8, ARPERELUR Lognar,
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di stance detecting apparatus 40 has an acceleration
dé&R$dd 4hhe ainteDraonver sept 4on 46déntearakbag thection
$5cat R TR I00SL BY SEOIEIAS 00 e o »
ahcaeee gt hOReHiNd spec¥hidfill bataltaNMOFeiigNal speed
signal b. The integrating section 46 also integrates the
vehicle speed signal b to obtain a distance signal c
indicating the distance traveled.

The thus obtaineddistance signal c isusedtocorrect
information on position detected by the GPS receiver.

The distance signal ¢ is corrected so as not to
increase in cumulative error, although details will be
described later.
[0065] The determining section 45 is connected to a parking
brake detecting sensor (not shown) and, when the brake is
kept on by a parking brake, a parking brake signal sb is
inputted from the parking brake detecting sensor.

Upon receipt of the parking brake signal sb, the
determining section 45 sends a speed reset signal R to the

integrating section 36.

When the vehicle is at a standstill or stationary,
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confornmed to the acting acceleration. The A/D
converter 42 converts the acceleration signal a, as
the anal og signal, into an acceleration signal da
which is a digital signal. [0064] The integrating
section 46 integrates the acceleration signal da to
obtain a vehicle speed signal b indicating the
vehi cl e speed, and outputs the vehicle speed signa

behdheakati@H bl 18d 590 A6i 1B BRakBl QEHAAS, EH@Farking
vehicl e speed signal b to obtain a distance signal c
ibrAkasiggaileb dsstrpeeed r avidlved. iThmn bedairmairest that

i.,stance, signal c is.,used to correct infornmation on
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to a parking brake detecting sensor (not shown) and,
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speed reset signal Rto the integrating section 36.
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i ntegrating section 46 obtains the vehicle speed
dingeaknbidadnghepdirstanvesshgnal thebapeddoneshe signal R

T N T S
bpkearabinngs 8665488 SO thawdildie), the value of the speed
signal b obtained in the integrating section 46 continues
to be zero.

[0067] Furthermore, when the speed reset signal R has not
been entered, the integrating section 46 integrates the
vehicle speed signal b, which has been obtained by
integrating the acceleration signal a (da) ascribed to
detection by the acceleration sensor 41, thereby obtaining
the distance signal c.

Besides, when the speed reset signal R has been
entered, the integrating section 46 integrates the vehicle
speed signal b, whose value has been forced to become zero,
thereby obtaining the distance signal c.

[0068] As described above, when the parting brake is kept
on, adetermination ismade that thevehicleisatastandstill
or stationary. Based on this determination, the vehicle

speed signal b is forced into zero. By so doing, it becomes
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brings the value of the speed signal b to zero (resets
the speed signal b), no matter what val ue the speed
signal b imediately before entry of the speed reset
signal R has. Thus, when the vehicle stops and the
engine cones into an idling operation state, the

speed reset signal R is continuously outputted.
Consequently, during the idling operation (stoppage
abosBebYeRLhepventheunal aei ¢é dhespesh béirgé‘%lupkérposed

obtained in the integrating section 46 continues
b zelne . df@O@H?eFanghelnurwltthhetpesspgedofeseme
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tBoadedretr a% i on sensor 41 t hereby obtaining the

d'stance signal c. Besides, when the speed reset
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S t hi e natlon veh eed_signa
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qmdql eThe PERYENE @ﬂgﬁbﬁbévaeﬁéb@&nfgra BebRAs 50 is
superposed on the distance signal ¢ with the passage
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dhstrancedatect i ng apparatus 50

[0071] The manual transmission vehicle can run freely even
when the clutch is disengaged or even when the gears are
in a neutral state, but the engine is at idle. If, at this
time, thevehicleisjudgedtobeatastandstill or stationary
simply because the engine is idling, an erroneous
determination is made that the engine is at a standstill,
although it is not in a stationary state.

[0072] In the manual transmission vehicle, moreover, the
engine speed can be increased by revving up the engine at
idleduring stoppage of thevehicle. Atthistime, thenumber
of vibrations at a high engine speed is larger than the number
of vibrations at idle. If the vehicle is judged to be
travelingsimplybecauseof this, anerroneousdetermination
is made that the vehicle is traveling, although it is not
in a traveling state.

[0073] The vehicle distance detecting apparatus 50 of the
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according to Enbodi nrent 5 of the present invention
will be described by reference to Fig. B. This
vehi cl e di stance detecting apparatus 50 is provided,
for exanple, in an on-vehicle machi ne equi pped with a
GPS receiver. [0070] The vehicle distance detecting
apparatus 50 is suitable when installed on a nanua
transm ssion car or vehicle which has a nmanua

b BT 8 S @YReh 1 WA CHe8ndBEVET opell EESpYeIESE the
[0071] The manual transm ssion vehicle can run freely
almve viant 1dred | et ctnesusdi dengagédaviongennwhbr mhaual
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epaemtiss a0 ashandsidldrat b Benghri 31 ) anmiD kbnfrerter
stationary state. [0072] In the manual transm ssion
Ve & €Ot EigRrSeehion ehgi nen spebdng ahrpaueney edseygage

\V up _t [ i.dl e duri.n t.oppage. of
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e te M G RN Gt Spe ek | Sah@r 48T i hhagrihenyusbet ioff 56 .
vibrations at idle. If the vehicle is judged to be
t /A li nghen mslgleazaisonatis, s thanne¢e beepuson sensor 51

determnation .i s de that the vehicle is travelin
SARBIGHaT E SRR L AAT 2 0Pl 1 G- EhaRat A Hghal,
VRIHfrned HAReR dekesly RGRARAAtIGH S0TRE AMB cdBverter
present enbodi nent has been devel oped to prevent the
&lovenvent § dhedaece barausodatiggE nat iaanshe mrtalieogmingasl ,

t.ransm ssion_vehic¢le. [0074] _As shown in Fig. 8, the
FEOc PR aFg?éﬁeataefle%{Lgﬂal SR Hihd 56 Aagisal signal.

A LLAELPR 8 BNSA s Rna Pl (YA COONEILLEt ion in the X-axis

direction (traveling direction of the wvehicle),
acceleration in the Y-axis direction (right-and-left
direction of the vehicle), and acceleration in the Z-axis
direction (up-and-down direction) are outputted. Fig. 8
shows these typesof accelerationcollectivelyandgenerally
as the acceleration signal a, da.

[0076] The computing section 53 performs two types of
computation.

[0077] As the first computationq the computing section 53
performs the fast Fourier transform (FFT) computation of
the acceleration signal da. By performing the FFT
computation, it can be determined what amounts of what
frequency components are contained in the acceleration
signal da. The results of this determination are sent to
the idling frequency storage section 54a and the stoppage

determining section 55.
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52, a conputing section 53, an idling frequency
storage section 54a, a threshold storage section 54b,
a stoppage determ ning section 55, and an integrating
section 56. [0075] Wen acceleration acts, the

accel eration sensor 51 outputs an accel eration signa
a, which is an anal og signal, conforned to the acting
accel eration. The A/D converter 52 converts the

accel er athopnél gaalmg operhBecanakagesi gnal m]dfattqo@ﬁ
accel eration signal da which is a digital signal.
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2;&?1 Qp 53 perforns two types of conputation. [0077]
he first conputation, the conputing section 53

H@nf7@) eIt hehé asdcbar é@fipt £ 05601 MhEFIdnEeIPHEakkePion

of the acceleration signal da. By performng the FFT

éénp@ttatm@n the séaensdhdareriftrs hatvakheres e what
the ac elerat Lon
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&g sdnm‘-‘th@ bicl@ 16reayYeneyi $tREXDIE BLeahhoN Hdas @ldetPEons,
st oppage determ ning section 55. 27 In the idling

cpécailpgrsstiae everhge/vaiaeianthemersieyation lsdgnal da,
LSEREY, SUIRORERL A g, Lhemuencr. (2.0 o40...
bargeshe Miidigsihe MERICIHE kel hB¥ENERG L iRCsYHRAG 59N s
sent to the threshold storage section 54b and the stoppage
determining section 55.

In the idling operation state, the intensity value
of the acceleration da representing the vibration intensity
(e.g., theeffectivevalue (rms)) is low. While the vehicle
is traveling, the intensity value of the acceleration da
representing the vibration intensity (e.g., the effective
value (rms)) is high, because engine vibration, vibration
on the road surface, etc. are great.

[0079] The integrating section 56 integrates the
acceleration signal da to obtain a vehicle speed signal b
indicating the vehicle speed, and outputs the vehicle speed
sigﬁal b. The integrating section 56 also integrates the
vehicle speed signal b to obtain a distance signal c
indicating the distance traveled.

The thus obtaineddistance signal c isusedtocorrect
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i ntensityof the frequency conponent of a traveling
frequency (e.g. , 42 Hz) predeterm ned according to
the vehicle is the largest. [0078] In the second
comput ation, the conputing section 53 obtains the
strength or intensity value of the acceleration
signal da. Concretely, the conputing section 53 suns
the accelerations in the X-, Y- and Z-axis directions,

G fid b teSort Neh QY8 Aoy et Of e & By aERE! €031 L8R iver .
signal da, and obtains the effective value of the

accel er aThendsgsgante dagniheci asepsirrgcralduscofst met to
acceleration signal da is sent to the threshol d
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SR RP-1ddt he idling operation state, the
intensity value of the acceleration da representing
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(rnms)) is low._ Wiile the vehicle is traveling, the
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appaitetwead surd aesstLtiedare great. [0079] The
i ntegrati ng section 56 integrates the acceleration
diogisdl]l dBhe -l Hhald seprage speedoni phbl hgs in storage

iLndi cat | the vehicle eed d outputs-the vehicle
b Bt PR “ThE Tatle: ari RB°<EREPERSHR Erebt Sef vo
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di stance signal ¢ indicating the distance travel ed.
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\gltate of the vehicle where the vehicle distance detecting
apparatus 50 is installed.
[0082] The stoppage determining section 55 takes in the
idling frequency stored in the idling frequency storage
section 54a, and the results of the FFT computation done
in the computing section 53 to determine a frequency having
the largest signal component amount (vibration intensity)
of the respective frequencies found by the FFT computation,
namely, the frequency whose vibration intensity peaks.
Further, the stoppage determining section 55
determines whether the frequency with which the vibration
intensity peaks is the aforementioned idling frequency.
[0083] The stoppage determining section 55 also compares
the threshold sh stored in the threshold storage section
54b with the intensity value of the acceleration signal da

computed in the computing section 53.
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described later. [0080] The idling frequency storage
section 54a has in storage an idling frequency (e.g.,
10 Hz) predeterm ned according to the vehicle where
the vehicle distance detecting apparatus 50 is
installed. [0081] The threshold storage section 54b
has in storage a threshold sh. The val ue of the
threshold sh is set to be a value between the

i ntensi tyu¥ehae, ehelARGHLESEE 08N s8R M inllithddWhether
idling state of the vehicle where the vehicle
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gﬁgG%g&&gW&ﬁ%ﬁﬁ@H%%%ﬁr uiflg. . the largest signa

componéent a ation 1ntensity) of the

respect ive “theqieifiicdscf WUHH Wwhi dhheh&ERE bsar vt h®dnsity
nanely, the frequency whose vibration intensity peaks.
PaRkRetrs theeldisppdgeegitaneyii nigmg s8clttignigsensity value

det er mi nes whether the frequency w.th i_ch_the
GELTAT e TTRAart 7 ads Aot e i< SRRt FBRcgpreshola
sl Fng Beeawenent ion0@#3k thewal1oRpade IR fIitH being
section 55 also conpares the threshold sh stored in
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val.ue of the acceleration signal da conputed in the
B8fButi ng section 53. 29 Further, the computing
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peaks is the idling frequency”, and if “the intensity value
of the acceleration signal da is lower than the threshold
sh,” a determination is made that the vehicle is at a
standstill or stationary.

(iidi) If “the frequency withwhich the vibration intensity
peaks is higher than the idling frequency”, and if “the
intensity value of the acceleration signal da is higher than
the threshold sh,” a determination is made that the vehicle
is traveling.

(iv) If “the frequencywithwhich the vibration intensity
peaks is higher than the idling frequency”, and if “the
intensity value of the acceleration signal da is lower than
the threshold sh,” a determination is made that the vehicle
is at a standstill or stationary and the engine is revved
up in idle.

[0085] The stoppage determining section 55 sends a speed
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than the threshold sh. [0084] Then, the stoppage
determ ning section 55 makes stoppage determ nations
as shown in Fig. 9. That is, the stoppage deternining
section 55 makes the follow ng determnations: (i) If
"the frequency with which the vibration intensity
peaks is the idling frequency”, and if "the intensity
value of the acceleration signal da is higher than
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engine i revved up in idle. 085] The stoppage
@&tgenam miang ss dctwieon thiars enis tansqmi&m[td Hh't eset signal
[0086 heTlllePtlg ggtrglg%naescéc!tolnmlng obtains the vehicle speed
signal b and the distance signal ¢ based on the acceleration
signal da, as stated earlier. Upon receipt of the speed
reset signal R, however, the integrating section 56 forcibly
brings the value of the speed signal b to zero (resets the
speed signal b), no matter what value the speed signal b
immediately before entry of the speed reset signal R has.
Thus, when it is determined based on the above
determination (ii) or (iv) that thevehicleisatastandstill
or stationary, the speed reset signal R is continuously
outputted. Consequently, during the stoppage of the
vehicle, the value of the speed signal b obtained in the
integrating section 56 continues to be zero.
[0087] Furthermore, when the speed reset signal R has not
been entered, the integrating section 56 integrates the
vehicle speed signal b, which has been obtained by

integrating the acceleration signal a (da) ascribed to

detection by the acceleration sensor 51, thereby obtaining
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when it nmakes the determnation as in (ii) that the
vehicle is at a standstill or stationary, since "the
freqguency with which the vibration intensity peaks is
the idling frequency", and "the intensity val ue of
the acceleration signal da is |lower than the
threshold sh", and when it nmakes the determ nation as
in (iv) that the vehicle is at a standstill or
Qﬁﬁgldyyy@hcéﬂyigﬂgq engine is revved up in idle,
since "the frequency with which the vibration
|ntenS|t$e@©®$s,|8hﬁmghh¢ SpeﬁdthesedlEhgnairéqheﬁc@éen
and " Qﬁ tenS|t vaJue of .the accel eration

9%k

aates st ubRe e IR sehstdTshe IRt e he vehicle
r?) 81 5A91 S8C @R e56a PRL 8 b(e@ﬁ f@Pé&!i ecosB%%@me zero,
gnal b and t’he di stance si gnal based on
a@e&ieejwtdbmralrmrgnajhedahmmieataacym la er. Upon

recei pt of the speed _reset signal R _however, the
i[ROS§H aﬁ%gﬁiesgé‘é%%w 85°V6r CWBP? ltbr%%&?'cﬁﬁé‘l\’ﬂﬁlduéaéﬁd on

%;k,% %%%%@ EQQ th Fa‘t% r(?ﬁér%e&gv {neny pgﬁ&' L8 e is

Speed si gna
hmdfsa&@diytbgi Q€ s&ﬂi’d:l}brﬂsfr}f,th%peéﬁle%etspéégngigBal b
has. Thus, when it is determ ned based on the above
det épiﬁ?ﬁdt ioho(¥¢Y0or BY WP dRangdyhétvearenesjgoasihle to
st ands & qr l%at|%na&y the.s lﬁpeed reset sigpal 33{5
BB PRI T o5 FutEES ™ SRR QT P URRIR GRS e the
gioppage efighhe ovenitdl end haswdlqee I ik speed
signal b obtained in the integrating section 56

cont|nué§ta)ﬂﬁ§u&#£)tﬂéxnﬁquéamﬁrﬂh¢nﬁ2§t&mQﬂ shenal c
entered, the

speed reset R has not

ReGr b PR DEC 5 A8 A ayFAEes PERemAroicis ARt
si gnal ti;‘ur"ﬁﬂé&fincﬁaes Qﬁ@'@ie‘%@r@rﬁ@%ﬂ% (L9t %gr@:[vﬁgstrﬁ%e,
accel eration signal a (da) ascribed to detection by
whereabygel €r ahe oengensospé&dd idertebyi dbirag MfirgyBincy, and
vibrations due to travel are small, it is determined that
the vehicle is at a standstill or stationary. Thus, the
stationary state of the vehicle, even if it has a manual

transmission, can be determined accurately.
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t he di stance signal c. Besides, when the speed reset
signal R has been entered, the integrating section 56
integrates the vehicle speed signal b, whose val ue
has been forced to becone zero, thereby obtaining the
di stance signal c. [0088] As described above, when it
is determ ned based on the above determ nation (ii)
or (iv) that the vehicle is at a standstill or
stationary, the vehicle spggdysignal b is forced into
zero. By so doing, it becones possible to prevent
cunul ative error from bei ng superposed on the

d' t ance signal c with the assag of tine. As a
ul't, £ne ]{}éFPJ@ distaRCa; dehRe 1§EgﬁﬁPa€atPﬁdFE§FPﬁ§ed

gheéﬁl,\;glﬁ Iepsggc%prres more accurate.
thernore, eter ation (ii) or (iv) is nade,

wher eby afi aheeeegaﬁeOﬁpeedsbs tbe bdkpogtiiheqaancy,
and vibrations due to travel are snmall, it is
decelfanidd amhaionake wﬁ@rr@edst%ta%c%%@ﬁ@%wm or

statlonaéy%%éggé d%{%;mlﬁf%%nug%¥3§%glge% rmlnlnga nPgged

vehicl e transm ssi on

detl end RREAHEEIE Yoighha O ainBchdAd] tife VM LB is
di stance detecting apparatus installed on a vehicle,

cemsiosiany.; @ndaccel eration sensor for outputting an

I t f d t ti
St oppagd et Ry HEHE Ry HoaRELTaP BBt GhnPRPnD, CHASEAOROR"

i he caeael il hoRceLgBRkL t 1 WARLREI 1t E@oM@Qhﬁ'aesldéed signal,
stationary; and an integrating section which

Bodctntorgod t ing ttégr apee@ stilgmadce lodtatinosm d3|sg;|aaalcet ®ignal
ggggbgt%ns e%ﬂsta cetraveled followed by outputting the
distance signal, and which, when the stoppage determining
means has not determined that the vehicle is stationary,
integrates the speed signal obtained by integrating the
acceleration signal, to obtain the distance signal, or when
the stoppage determining means has determined that the

vehicle is stationary, forcibly brings a value of the speed

signal to zero, and integrates the speed signal whose value

has become zero, to obtain the distance signal.

[2] A vehicle distance detecting apparatus installed
on a vehicle, comprising:

an acceleration sensor for outputting an
acceleration signal conformed to acceleration;

a computing section for determining what amounts
of respective frequency components are contained in the
acceleration signal;

anidling frequency storagesectionstoringanidling
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and integrating the speed signal to obtain a distance
signal indicating a distance travel ed, followed by
outputting the distance signal, and which, when the
st oppage determ ning nmeans has not determ ned that
the vehicle is stationary, integrates the speed
signal obtained by integrating the acceleration
signal, to obtain the distance signal, or when the

streppagesHeladvniltd TR dizndel@ididies thatnkheenicle
vehicle is stationary, forcibly brings avalue of the

dperidig shgnuehioleed st amce ida e tires apperspesdissgailed
ose value has becone zero, to obtain the distance
GHACR 1 2] A vehicle distance detecting appar at us

instal | eg d@&ﬁni’ﬁﬂ&lseec%%ﬁié}gfo@b@c%cg §pakhOPeset

sensor for outputting an acceleration~sign
cdnmarlned d & recpeirenatboppnantohput hgg decteen fbbration
determ ni ng what anounts, of respective frequency

s Ofr BRR O SR YR frRAVeREEICSRInstS gRand by

] S R 07 SRR LA LB 0 A 0y
vebirelde irhatieng dlhieng dvictheenttipt e et eedt 1wh; and

apparatus installed thereon; a determning section
whi ch owdputRteg%plered regetiosi gharhi hag #r égnendpn of

. ' t vi.brat.i intensity of.th
T et e L R UL A
bAdt 1Yer €QFPEH hd @ heesihd & slignlanet & dPtRd if 4 @4¥eReY e signal

stored in the idling frequency storage section; and an
indégratingge sttiascaenhireehas , af b Uhovedrbyobutputting the

SBREAREL AAALE, BSErBLah! Aot 130l 2 I gt nae
abtaldefodtphiaRed St@ehe determining section, integrates
the speed signal obtained by integrating the acceleration
signal, to obtain the distance signal, or when the speed
reset signal hasbeenoutputted fromthedeterminingsection,
forcibly brings a value of the speed signal to zero, and
integrates the speed signal whose value has become zero,

to obtain the distance signal.

[3] A vehicle distance detecting apparatus installed
on a vehicle, comprising:

an acceleration sensor for outputting an
acceleration signal conformed to acceleration;

a computing section for obtaining a strength of the
acceleration signal;

a threshold storage section storing a threshold
havingavaluedeterminedbeforehandaccordingtothevehicle

having the vehicle distance detecting apparatus installed
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i ndicating a distance travel ed, followed by outputting
the distance signal, and which, when the speed reset
signal has not been outputted fromthe deterni ning
section, integrates the speed signal obtained by
integrating the acceleration signal, to obtain the
di stance signal, or when the speed reset signal has
been outputted fromthe determ ning section, forcibly
Hdgsorg, val ue of the speed signal to zero, and
i ntegrates the speed signal whose val ue has becone
zero, t& obwpaninpesdistancwhsiichnaltpudks A weltied eeset
di st ance _detectin aratus |nstalled on a vehicle,
SO S it DS A S| RS SRR L ot @A IngoaR Lned
r f
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decedler attimmelsilghad tormaddrssdtol sh staidge secti on
storing a threshold, having aval ue determ nedbef
or ehand %%cb?ﬁ?ﬁﬁanngh%@@gF@PeWhﬁﬁbiHgstﬁer§ﬁ¢épé of

I t { there
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aha hﬁ?tégtyf@ﬂgh@ tofe §sﬂ9@e@%@@rﬁﬂatb Qibt%ﬁﬂ@'dl@lta&id’éﬁgl nal
by the conputing section is |ower than the threshold
dngrieating @r@ﬁtrﬁcm@rf@vgl@ldagéoéé@wedrby angratting the
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di stance signal indicating a distance travel ed,
tokl amedbwlmbmhuangmm@y' dinsegmes isigghhe, aeoeleration
si gnal not_ been

whi t
B oo PR R e Re AL P Ce Rt hBAT: | Af ctencthe speed

reset signal has been outputted from the comparing section,
forcibly brings a value of the speed signal to zero, and
integrates the speed signal whose value has become zero,

to obtain the distance signal.

[4] A vehicle distance detecting apparatus installed
on a vehicle, comprising:

an acceleration sensor for outputting an
acceleration signal conformed to acceleration;

a computing section for obtaining an engine speed
based on a tachometer signal;

a determining section which outputs a speed reset
signal if the engine speed has become a preset idling speed;
and

an integrating section which has a function of
integratingtheaccelerationsignal toobtainaspeedsignal,

and integrating the speed signal to obtain a distance signal
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the speed signal obtained by integrating the

accel eration signal, to obtain the distance signal,
or when the speed reset signal has been outputted
fromthe conmparing section, forcibly brings a value
of the speed signal to zero, and integrates the speed
si gnal whose val ue has becone zero, to obtain the

di stance signal. [4] A vehicle distance detecting

aARRBIcHtUSHd BSA P&t 8ce Hradyanedd ClFel 16BN by IAEpudit ing the
aqceleratlon sensor fop outputting an acceleration
digt@naoatonaed a2ud addalber ghenrbhe spespur ¢ sgt sdgnadnhas

s S SR R AU
exebpetdfabnbkl tHeEa 004 N8R, SpeeDAs Re ‘Eﬁ@eaécQ% €88tion

idling speed]; and an intedgrating secti'on which has a
fstlggtailon tof obtretiegitatel Agsthacacesdgardt,i or whgnathtospeed
obtain a speed signal, and integratinq}the,speed

LeGFH St T dbhar PR S iRH S FRAIChegE t4igh datihgeat ion,
i , l.oned t LL h

s G R

dngealratas thel sheed eltpalt etokeorailhe HekebatbBinBgzero,

section, integrates the speed signal obtained by

Rt Ofpitaiinn §hehsigdesics #iBw1l signal, to obtain the

di stance signal, or when the speed reset signal has
been out putted fromthe determ ning section, forcibly

heings aa wadntecDd dher sheedist 8Pl nd Cag®d Pat@Bdinstalled
i ntegrates the speed signal whose val ue has becone

gar 8, veha cdlet aicenthd sdinst:ance signal . [5] A vehicle
di st ance detectig a@ﬁggratus |n§tallegpuggiggvgglcle,

conpri Siar{b:acce sensor for ou
acceleration signal conformed to acceleration;

a determining section which outputs a speed reset
signal i1f a parking brake is kept on; and

an integrating section which has a function of
integratingtheaccelerationsignal toobtainaspeedsignal,
and integrating the speed signal to obtain a distance signal
indicating a distance traveled, followed by outputting the
distance signal, and which, when the speed reset signal has
not been outputted from the determining section, integrates
the speed signal obtained by integrating the acceleration
signal, to obtain the distance signal, or when the speed
reset signal hasbeenoutputted fromthedeterminingsection,
forcibly brings a value of the speed signal to zero, and

integrates the speed signal whose value has become zero,

to obtain the distance signal.

[6] A vehicle distance detecting apparatus installed
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an accel eration sensor for outputting an acceleration
signal conformed to acceleration; a determ ning
section which outputs a speed reset signal if a
parki ng brake is kept on; and an integrating section
whi ch has a function of integrating the acceleration
signal to obtaina speed signal, and integrating the
speed signal to obtain a distance signal indicating a

drstarfehitdiavel @dnpf 0t 4@ed by outputting the

di stance signal, and which, when the speed reset

signal has apotleérahiont pahsted Fponpuhpudétegman ng
section, .integrates the speed signal obtained by
SRESIRRA TR o el MY strFcetorabi@hn | he

di st ance s'&ﬂgg ; : Lhe e [
beenoutﬁ%t%e ft}gﬁtﬁgggé%grﬁéﬁiﬁgt2£§$ﬁ%ﬁé Qggkcgﬁévnts
bifi ngsrectrdiee fofeduenspestsigid s targedent@ided in the
Integrates the speed signal whose val ue has becone

PECE LTS 16 SiANPHe ANStARER Pmbring 6] shreagitdl ef the

QE%%%%%%tQ%ES%Hi. ;appar at us installed 36 on a

vehi cl'e, conprising:” an accel eration sensor for

out put t i d19i @ningEeelRiedicdyit S Habe 60NbALIRS i@ an idling
accel eration; a conputing section for determ ning what
dwegnescyoflerespanedyvbefprghendyaconpdingt soatke vehicle

ontained in.th celerati.on signal, and al so
AP e YR i, A SR S ek BB e p R el i motar e
teki-Bgnf.r equency storage section storing an idling
frequency determ ned bef orehand according to the
vehi cl e a Hadeshalt sediade ket bowestet tugi agthreshold
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having the vehicle distance detecting apparatus installed
thereon;

a stoppage determining section which outputs a speed
reset signal if a frequency component having a largest
vibration intensity of the respective frequency components
found by computation in the computing section is the idling
frequency stored in the idling frequency storage section,
and if the strength of the acceleration signal obtained by
the computing section is lower than the threshold stored
in the threshold storage section; and

an integrating section which has a function of
integratingtheaccelerationsignal toobtainaspeedsignal,
and integrating the speed signal to obtain a distance signal
indicating a distance traveled, followed by outputting the
distance signal, and which, when the speed reset signal has
not been outputted from the stoppage determining section,

integrates the speed signal obtained by integrating the
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havi ng a val ue determ ned beforehand according to the
vehicl e having the vehicle distance detecting

apparatus installed thereon; a stoppage determ ning
section which outputs a speed reset signal if a
frequency conponent having a largest vibration
intensity of the respective frequency conponents

found by conputation in the conputing section is the

I QUdNQ L RAUENGH 2 BT Q:rc?gbtﬁlhr@hé dl; 's%%nfcreegi'ﬁgy or when
storage section; and if the strength of th
ameei;peadlmsesu gmghadxkium mmérbyutphtetednﬁmtm nipesetodpoage
is lower than the threshold stored in the threshold
gte&e&@’@néé’&t S66L18Rd §ﬁth¥’ég’r%¥%ﬂ§Ss"ééfar]d+F m EhengReed
gibuactiondl  LALOIALLAG {0:ACCBLERALI Ol SLARTE L01ue
50 |n aspeedsi gnal In egrat ng the spe sigha
ha soble@tiohen z#irst, anee oteiial tHendiiidnge as irsd BNce
travel ed, fol | owed by outputting the distance signal,
and whi ch, when the speed reset signal has not been
outputted fromthe stoppage determ ning section,

i ntegrates the speed signal obtained by-integrating

the 37 acceleration signal, to obtain the distance
signal, or when the speed reset signal has been
outputted fromthe stoppage determ ning section,
forcibly brings a value of the speed signal to zero,
and integrates the speed signal whose value has

becone zero, to obtain the distance signal. 38
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