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ener snmdrng aeflepte p gYalﬁdeCFlM éw p erl earuﬂ trensaiibsiomer ?y is
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is st or the ,rg rgy Qhehfy’s eam @sent s tine,
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5 predeterm ned nenory location. If the difference a is.smaller than the

value [err] (also preset) which is larger than the tine a, the current data
representing the current echo time iss:stpkad in the above predeterni ned

menory location only in the initial state. Wen the difference a is larger
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vehi cl e even if ‘t héu d)pazgaa\recracepmrmmnl eroT, atvm‘efgﬂnt mom ction gate 9
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65 (surrounded by a chain line in Fig. 5) 'which includes a ROM. 16
(read-only nenory) 65 6 1, 601, 604.
6 containing a program an operation circuit 17 coupled to the ROM 16 and

to the counter 110 through a line 23, an output circuit 18 which has an
~output line 26 for providing the vehi cl e detection signal and out put s

T ed to the wave transnmission gdte 2 theough a-line 24 and to the

tion gate 9 through another line 25 An X register 19 is coupled to the
16,5 a Y 'register 20-.is: c&ﬁp ﬁd to the operatlon “crcuit 17 and an A
regBster .21 is-also.coupled to e operation circuit 17 Fudt her -
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ei t her. chﬁalﬁtﬂ“ inl; Bin 3% ti6h GiFANAT BuBRE & thd ROM 168 B 1Y bcilfiér ﬂWE ernal iy of
the m girbughadiax Qﬁ oiiﬂf)ut dircuis hmﬂrch ltaeamﬂmnl litweZ6efort reniding the wehidées egoi ng
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count er(XEduiI,t %YﬁlhEOlEtltuIerﬁY CB‘Fﬂf‘E sec un:’gﬁtfsec units and
the 32 E&“ﬁggggead elg&'ﬁﬁs fH“{’ ,fs consa m HEGahdbel ow, the

area oni or exa;)owh X»—m a;rq Y—n i.S. dgng(; ed as M

(m 8. 3Referrinkeketorth vacthans Qf(FIASWGOﬁ 1080 € @tepon system oB( t he

functltﬁ\goﬁwtléee’ﬂll?géhl: 2 g gf d; 1n Fig. 7,
150 g g}%gﬂs a"? he'emtk)g?wPoc%sL{epr e?eé%%%cﬁ% respective

codes - (RIS Oﬁiﬁrﬁ ?3'?
" st ep NUNMRETLS firstph f mbﬁin \@N hesmwsi applywb ke dpparies of Flgds,ttbe briefly as

(1015 tdpenti cn(cmZ} funI:tnmﬁ C¢qr¢@t¢ Se&gﬁﬁ?g oW&r supply
(oo S He R Ao
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. syst em st rfbnegubéefqeérﬁramsi:moofa&e DO gnstiiuptive) dJIIP n efmissian of 2th¢ sl‘ and the
0 rlaﬁﬁslnﬁl s the ﬁ“'d?P git.84s 'gﬂﬁtﬁﬂé" EH‘C e?‘zltlfs'ﬁ :netg‘%»@ﬂf eg héo above
f unCt ' % Pgﬁfecﬁﬁrss 5“1@ |t‘ﬁ &tras io the A
regi st egne (53)(;1&1 slnrthtcgdetéB m Jf th @:rou ccmrﬂessr on of t he
TDO j nsS@ hustreanhed @mnsamsnss rwavrs she g ytput
ci r A teptring d%} o “lt ’g? rg ﬁlﬁ?so'%ﬁ; ﬁﬁf%le te{ézi)" o ender - 40
the si gtﬁl%get (? he lo (1ga)t(e/hieh isshe@paied, with the
out put’ x£1 tdihﬂ YoS[Cisl dea:tnbed éarlltne) |2édlret Qntttrtcemwl the Aswgister 215 ansducer 5

fﬁé’r?‘*‘?ﬁ%‘% e rrEi m%?ﬁo% gy o e

“transm é&ér in VA rédh i sub&b&dhl"frddﬂT F-wgth thé.restft béing aganaeﬁteﬁp id thbed by 45
ent ering regmmm oAtvtmIsst elenqutrmlsmewspe thetresult Hzgth @nl?trg(ﬁrenp} geSrof an
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1 apOFB

of the {rakmiskion s cm p foirctmm mlhlemava!m 00& et)(extd and Y=1 as

descri bmg};ia@m fegm (@Z:JRm%as‘E%%wvg w&% Ij%?’gth wg%g%g {bxter 21, with

subs £ I A@é‘,&a 196 - gybtractl ng
: the t%re%u auaﬂ ais xéggﬁs ‘%; aficrtﬁérgatthe:s aisbmhatt he I.ocation

3 Z\Ie {€ansmission B checmansdlleer ﬁ)ﬁs \bibited; 6 ‘whi ch-cont alrg Eata of the wave
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has reached zero the operatlon |s aned to step (104) In the 55 above



th line 24 is rendered "Low' (all other lines are "Low'), and the gate 2 is

cl osed so that wave transm ssi on by' the transducer 5 is inhibited.
Subsequently _at! the step '(105). enquj LY Is made to see if the system

counter SC has reached the time T2 of% Flg :8> When the time [err] has been
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(106). For the:above functidn, nuneric Val ué 4+is ent ered. 65 7 @
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the operation is:.sfrf @ernihingfae=ko id Boﬁﬁ eiﬂ 118%|10Fﬁﬁe ‘Humerid® oAUOL3 GE

t he syst em count er-ered gtd the e¢g18!eha9\ andyeunseirioad vileg 13[into pliedy reg ’fef 28 aydesignate the

Sderr], gate signigratiopM (3.3 Pegu th eqr edpose
|ater than the 65 Mgy nthe be ojdg %’6 xﬁﬁngﬁtﬁ% els%htﬁg%ﬁ C‘ai ngté@::%al(m) 65

descri bed above is exactly t he 45 sane as that in Fig. 8 c) as shown in
Fig. 8(f), by which function, the signal of the line 25 of .45 the output |
circuit 18 is rendered "Low' to close the detection gate 9. In the above.
case, it’ |s to be noted that the S|gnal of the I|ne 24 Is "Low', with the
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time for this area are cancelled, and a positive or negative sign. for the
difference a is set in the area M (0, 13) at the step (113-3). On the basis
of the ‘difference a worked out at the step (113), engyiry is. nmade to see.
if la [err] at the step (114). The value a 60 is as shown. in:Fig. 3 and
Is set in the area Nl(l 6) . of Fig. 6. The above function .60 for.

: ermning I.al is shown'i n Flg 8(g). First, nunerical value 3 is
3(% red into the X register 19, and nunerical value:<13 into the .

g| ster' 20 to designate the Iocatlon M (3,13) for reading out the. data
Beof since it is clear that 18884 dat'a are those -in the higt order of
the wave reception.counter [err] (havr ng the data of o) and that if such 65

' dat a M&anwiaIeOif tiik data of M BE13) 230t zero, Ebﬁeﬁcﬁ%ﬁﬁ??aﬂd% drtbREE@Hg Y YES at the
step (M regﬁﬁr 19 anl¥Baregister m,respéctﬁ/é‘lﬁ wililé the achQ\B(‘l ):f thé RAMI2 i1 0

nuner i éia%g“@ effntsf ﬂ@cﬁa@ 'alt e dhe- at\trte%ﬁtttrr?é ent e!A@y ahd Y regi ster
20 rgsrﬂ ’the ati Wﬁ 4 there é atispn of §mhe ignated to
enter: g Atr ister (21 Qi @fth joh 84 153?50 ]tost’,[’t{,ﬂl%ﬁ< Bﬁq ent entry of
NUMer i (abtwalcase, thé;duffateocettlada, a’ﬁte:r ke _ﬂiﬂtfﬁelﬁé (lﬂs)ersentk&dli:erral ns at
nurrerrlt Pca&‘ & )aPYH(Z’SB) lm% tl?' Fftb*fdlffh'@nqed tslsmnﬂqvlt an, e8) to read out
r 21 with
valud)

t he jgat i "
A f%s R RN,

case, tlhlas thrgef @aeﬂcealue @ elngula'fls m ehatlme stgp (1@ Dio see ifitigctiacain tlretwatrehe step* (113),

is ent e?cﬁg‘q“r?%t‘ﬂﬁgl %hi l ‘Zav “0% “éﬂﬂé‘ RE% this °§!B If the"
AE o CT s A W“Kgavgsreception
count efthd ctﬁfeﬂt &ﬂéctd:d’lwﬁ\h&ecdpﬁdh isemalleraﬂunthern eM th, thd Qefledtdd wa , 14) and M
(3, 14);9 tonte @@tlg%ﬁ@%ﬁ%oamq ecosmtpoq mz@)ie beteendletvaluen t he wave 10

recept G iy Eﬁ ‘rrg gg&ﬁéts Mere on the
coneo al’rtygistd tél fhe 16ation MS(Z b018¢ RiA! ﬁaalf dhe &diithe Y2d made at
t he st evplu( B 59 thismr@eehlclf are hmtecmlt iatoi the ti\ha nometﬁttaEr are

I ar ger YelHe, gz&b“é 9 Uk ‘°Eﬁ’t an be found
é\&ru%%?ﬁ%&& v [é} déﬁéno‘ﬁ% Q (ﬁll j tgu}g tion M (0, 13)

I S BESI(Iwysu&ﬁiete@ﬁorrmaltleari'ahgé yirbusddefin €s1 Iﬁthefblft Vg5 reception

count er26for thecoutput ¢i ﬁ g’ m&asehwh%atheemons@falﬁe‘é etthrast e reception is

sl | ety Bl g (D S e eiocim E%rz@tzz‘t*ggfﬂ:& ed in the

wave r ﬁdﬁrbf&@l&ﬁ 6fth ét psQﬂQPQﬂBﬁQ af es a and 13
at me Eaifﬁ D, system cbumntert assmherdshe drmdfl‘edf wmrmmgswnsz Fig

¢1f the perid Tyha (! chegda g IOQP %é g vel y entered
|nto t@§§% §ﬁ= yg@?f'greu eﬂ&% GUPy* %ﬂ&? ]!e | ocation M
(2, 6) ofAsis blear Mtﬂefo €X0ing @ p’t@anﬂheta ﬁto(fFi@ﬁSto% Mﬁdelﬂ& [err], of

t hi 35 aldeiactwhlgeﬂq 1si¢mn@n(taethedmeﬂtzm FlBeS)Ande‘ sedtbwhcznmro{ﬁmntts emf 135, nuneri cal
val ue SF"#C%‘HF “Ec eda g§ °f &fl Bl“at he val ue for
ve

T e R

the lo anéatr ’mué ﬁlelfcg mé Ql'i‘ c
21 Wi t Iprdghue’ todle uen layfthé haeeﬂmﬁ afa mﬂedtéd(v&vé. m algiveit tifnsmisioieis dausédd | ar ger than

t he 49 altejmnf &rre}amtae @att'eq:termtro phglect ptﬂv nomv#lyclw egram it 40he step 25
(117) am El&a%ais E;Pag‘,g 21 e(;?eth?ﬁm&’r PHSCRPHY t he signal

of the" qtttrmatn ACthe Rfas 8 &lbeultwrt mcwrr&umt 1ih@ flof thecurdeh@h" 1 n cases
V\her uleéas nsxassnasswnYEﬂleatc twusftt refldct wanahd&fﬁpa‘edtvttbtl&te (116) and

the tdé'ét"f ﬁwa “seéthnsc°§’§9” “efémt‘ 5t he road
ovel GNP tttwrbaatrqu %@?&ﬁ Eti g f% step (135,
(]

Af t er @@dﬁpﬂemlmﬁ osany amdergex thant ﬂe&ttenxmp vahies £n‘L120)
a gnsmmdqd@s tdﬂectsd G%?@ro thevehicledo prowide &dqttweom staleommu nteir SC has

Yo e s el

) L@e dpAn HXH 4elied at the step
. sﬁ‘l’nce;sa thatea‘ reemtemdte bjonrsignaldis outppttet enlg vy Hlatheoﬁnefrétﬂuxedufqbum line 26 to be
" ' t?e)ﬁ‘tt’q?m I bo@écft}’efﬂ%'é thag thetearﬁwﬁttbart the time et in 11B1) s As i's
crodt fwf*é%fiﬁf Aot i?é 5P 308! LBR 1 hc 1 90 95T RkcR £Hie0S, 8 to 8(f).
since kiﬁ@uaEran herdeea systenDGIERES. TmoH éi&dté&ion stérﬂo gl 3) and

cl osed 9tnyarltahydm tunci rlrotmslmor as a@ﬁetmm glaattcaltyeséﬂtleg:t gehdarder gy recei ved
af g tPHée 50 Wgt’:&%@?ﬁ ca lgn m w ic e‘{gt %ﬁl% ref?e%n F E\fmdflt &dn laar60vehl cle or
road s%ﬁ"%;vg”’ei)a% i &? f i, O -Echb ! i ° ‘“;ﬁf%g}{ effective.
Thus t itrakonicoamegy ibe meenslom herrmab-pmcessmnmmhg mean’ucrmprcaesg:ﬁw&mtdatat hat after a

progr af maiéamdmrm red g@mgc ?tlpotp mpateraeiﬁlffereecedr fmen ¢qh9 ~given

tr ag§ Et@ltﬂ‘ Lr ﬁ)ca 1ff{|e§ hgn ag hgre ol Of
reer vvaves a ve |c e suc program I'S agal n cau§ed to run by
t he receptlon of subsequent waves due to the same transm ssion but
reflected froma road surface, is advantageously elimi nated. Furthernore,
|n the arrangement as descrl bed above in V\/nlch t he t| e fromthe current
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current wave reception is shorter, by nore than the set value [err] than

the tinme set in the 55 wave reception counter I1.

55 * Referring nowto Figs O through 12(h). there is shown in Fig. 9 a

modi fication of the circuit arrangenent -"of "t'he detection systemof Fig. 5.

The nodified detection systemof Fig. 9 is arranged to function in a manner C
H

based on a method of autonatically. setti ng a standard plane in a noving

obj ect detection system which® conprises the steps of .providing in a 60
nmenory a predetermined location in which the echo time for reflection of an
ultrasonic 60 fave 'froma road surfate i<-69180Med, determ ning an echo .9
tine after. transm ssion of. ultrasonic energy by nmeans of the
m cr o- processor, Immjtep etnﬁﬁg suidoduereptr tingeetiisr@ ceptibit. &f reﬂetcad Eficvgy is sdidlpredetermined
pr edet er.mi ned mEYORn T hp@s ererceg ides thap 8 35 anreseh timpe largerhan) spid
after a current tr Lﬁ“ﬁf‘ﬁ‘?‘%ﬁm"d‘déﬂ&"&vg as‘teB’Fteragteg%ﬂ“cf‘%'r Yhesaid
time in said 65 pr Q er&i‘lt kbSO g/ hl%ﬁﬁin@&e\tﬁtﬂlﬁea airﬂhg&hélft%{ &RGRedabole, 5
| ess than a pres et sibderthe eircalt oonstroctiobs generdlly the same as that in Fig. 5, detailed’ description -
1, 601, 604 _ . - thereof is abbreviated for brevity exoept for the cogtents of glath\M @%rv@gc@rpﬁ WdJe

said current tine 99‘1:% %Et%:{ é’?m@gn‘ﬁ&& ng ?f QMZ 1%\(& StiREPhSY T iaed
menory | ocat i ony &Bd]ﬁ&l &t 8NEig ga,ste§ zeg$( 6? 21 gzw)rmetlo
time lar ger t hanh sé’liﬂtb (lsllqm ia caml in i ma)aﬂﬂ(bhllﬂ(cal 12§t)a1

vehicle "detecti onr g’gg@éﬂ ‘15]':’}1 Fq E%g%r%ffdf Z%fgra gmﬂmi‘ é{g&egl';lg%st

[err] In the ci rCU' p-lelt pfar ahQ:m 9 with locatlons
arrangenent as- 9'535 prt n@bne\ﬂmcu&ssf meeystehecoamfeﬁ; uettectim rgat: FiskS bt falk-tiing setting, o 15
general |y the saneamkB Steztta%l rpfn‘rpﬁit aVS Wldlle etfinge C@G%??ﬂtiﬁﬂéﬁﬂﬂhﬂ%ﬂﬂdﬁfinm
abbreviated for br “F é[h m ‘g?e Ffet o
be described in deﬁ%:ist %@%ﬁ'ﬁm ,Efgls E? O\S/’\E/’tcl arts
of Figs. 11 to 3g(h)The pperaﬁdnlofmemtdifiedeﬂaﬂgambntloﬂﬂghﬁwﬂl(bee na‘dtleﬂambelow with 5

arrangenment of Fi- gfefgencs Sh"(‘”EZIB ‘s El h) '25'8 11, (201)
(219) and 10 (201f" fgg KpieP ve. 65“’

12(e) 12(f). 12(qg) lace r.wi;, Mt&ﬂﬁa Writb@(ﬁf eﬁ e ﬂt&itﬁ'pﬁleOf
Fig.7 for the egg)bdpemamtl ErbmFt‘hl moaentwlm the o rmpm cgt: figfcti¢his gn aciqrdzim wttlnthe .25
nDdI f I cat I on are gelﬁéqa Aﬁ es%ﬁfég t tqtngts}?ehsmﬁZﬁ em counti%
arrangenent of Fi goft eR 21 erelr godMeﬁ' a t&%&tin tep (203), an
representing the. funpnttns)menafedtvthe:hsym £ MagOtankBissiorckigna lQinI eme tﬁe sigraEon the

H
.‘

fall-time settipg, 11 ecP “W&iﬂcelﬁbtlﬁl aﬁfhthsfeht ou t 30
s - ransdu

recepti on count ers !g ul g ol m(lt -_ s ﬁt‘%onﬁi elft

vehi cl e detection ﬁ,co h Kip. le reacﬂéﬂ eQ av§ﬁi§ifh”l“]@h

flag, respectivel yThﬂ'isase)rﬂp(hsiaﬂlbaneadlreroet tlesqaeotuth/aeﬂr SlIiBSCP aybeddtb ctdma of

addr esses set |55t%%4(2§2r'é§ ?{ A co&‘ﬁ‘t"?'has ache )é‘&\ 35
of the nodified ar I‘l&ﬂg lﬁl’&gﬁl‘glﬁ"g eratéd &% Q(?g lt’he
wth{?th lgh’ .

ref erence to the goapi éith@ﬂu’but[ﬂttgﬂtg&me
11, the codes (201)quﬁrda 8% vreﬁ4;\¢cem Mw”uhesatehsel ése ttlmutput

respective steép4hu F g5 %é‘ F l‘edtfb gr%ﬁ§ dth i 15 .40
briefly as (201) tBNoNGH , (tHie v eofft d dekecih regée,faﬂ-iaeeat@@mmﬂ 4 h@dtﬂte |
appar atus of Fig. :8utpg :sganbxataddvlmh tums Qte@ate signgl raacbweq;:mcedim)rthet dmtlsut
nonent on, the o eF%FP"é‘h“{glté"rfE ‘:t;‘f tm §h§é5§f QE éu :ﬁfﬁ;ft o “%,‘i,%wg“,t 45
program set in ﬁﬁﬂaéﬁi : a
in the initial f|a&cé}i’txﬁ nge eetcfa?t%ut 20is b &Pﬁ??ﬁe 1@”'3 M):ttha_b@iﬂtngE ~
the step. (202), tm%hs» gtfremlfcmhmtﬂaantth;gfo tmeflmm%?p%@;ssetmélgbt c?wmefrggmmtdrti@
syst em count er st af?ee.d BITESE HEUre AR ! PR

e orve. 5wl MO A bl e I T ol A RCAEE,
line 24 of "the out paplied i Sincel itte obSrahﬁ(IﬁmiﬁBNdda hhq stgnhum thetimd 23t times g&t'ﬂls&tso
that the output -3doesfnot hecqgwmr tid?ut J!h%élgﬂ ’ﬁﬂﬁ’ et g 2% andhei mewenty

transducer S. Th eim@{,euct ﬁn?%&eﬁtgg YFA%@E@:&‘ SR HL fhe i %% 55

At the step (20 5 fromahe ki) ﬁkﬂeﬂ n Mﬁa pplicatigd of
in Fig. 11) has reeacdrpedn bhtguttto arcs:nursgt wnthwamatmdtrd:ult lérma]ds @hdwsxgmd omtby ling.

1 f
This is accorrpnshéﬁt ot 9fi Xasgr I*Fé‘ %T;%emte umetat reh"‘?ﬁ Chjhet

'f‘!"!:"

"'f-t

0, it
l'ocation of .35 eie ﬁéuﬁ‘ﬁﬁg céiﬁ%l Ak ittdn lcbuntdr @a Step
count of the sys (BlG)OlIﬁéeimeA@ert ’Etra het the ulfdasonfc ‘dnbg ysiushaafmgamnhef AG0
has reached the trmmséﬂmlowmeal fed b thplsﬁm RiEIDYC B‘tt anentiypred

signal is generat e %f fm?{j rﬁgj;t ‘g’he ré)ﬁ@
circuit 18 bECO@Sthe t}:‘% ! gé%%& Bn gt§ er?tl ﬁﬁﬁggg %EE 65

becones 'Low'. As the output of the |l i'ne 24 becones "Low', the gate 2 is
cl osed so that the output 40 of the oscillator 1 is. no Ionger applied to
the transducer 5. At the step (206), enquiry is 40 nade to determne if
the count of system counter SC has reached the tinme per| od T2 of F| g: 3
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50 the clock pulse fromthe generator 11 is applied to the counter 10

t hrough the AND gate 12, 50 the counter 10 does not count until the wave

reception output fromthe transducer 5 is applied. Since the operaton

circuit 17 reads-the signal on the line 23 at tines intervals, 1t does not

+ necessarily read out the -~ line 23 at the nonent when the

wave-reception output of the transducer 5 is applied to the counter 10 but,

mally, it 55 Treads out the signal on the line 23 with a slight.delay
pm the time-point when t he recqﬁtlon 55 fromthe transducer 5 is applied

6 1he counter., 10 Wien, afterl.8Mé8hpplicati on of the recepti a® output to
.the counter 10, the operation circuit 17 reads out the signal on the |ine

23, t hﬁleé‘sﬁféﬁttmﬁf Vaﬁd&%fqgé‘l.@gt%ﬁ‘l c%QntEts suﬁtgﬁug 'txtn@'tfﬂ ti)e o r@LARh: ﬁ;\ﬁ* zero. Thus,

i f thereflocted wae Takes plave 1the be bbfainsd. ischséLsl Be- 'El fgtufh han zero.,
it is sepsiemdand isstoreg in dfel recsption mnver hasa 6{0he Bemzzzlettem hence, the

dat a i §reHy Bimade jqfleformi agg '@rlfse[ggre Yepior tois0 (210). The
tine a?htr%mt %Qact flﬁf‘tﬁghlﬁt%ﬁiﬁt "ﬁf Reined & %?f{d lgag recogni tion
of a rma tllzem, il &t deceirinined ks waverre@gijorie Bnded UAT @6 s eheSitet €m count er SC

ated, s tha ﬁe qyfput hEuE tl& @1@ sngnals h |aljj el y del ayed
f rom t ng‘x %@h g gliﬁﬁwﬁf § aé)?%@ '%E ‘&% ferated and the
Ctime c&rs!s(e,sm pﬁ; st %g as nter 10.
Ther ef tachedshe tmel l’,l"et ihd & maa “sétl ave tingd Mewﬁattl elcthuﬁl'tlﬁl’ 10 fromthe
65 ximum echo time as shown in Fig. 3 for receptlon of the reﬂected waves from the road

10 {@'asurface Ka reﬂegt\zgd\‘a,vave cg ;ﬂﬁtéctgﬁ% %ﬁﬂg Ttﬂ]:@#o ?fa t he act ual
aﬁe stea oy, ob

recept Tbe"tetefe tahgate sigdab ut@iles tain cfce Thﬁss is used
as the d’atl‘amflx)ﬂle sthe (21 D¢ pti wnmhﬂ\men thea«atzb-teeepgt)moenltersm adidisr ecepti on

count ef*§P me poin whe preseRtade t o
det g¢ N rd%t:gdg‘&%ﬁehgs% %ﬁdﬂ&r it ls e (l:%gjés%atgﬁg"?vg &Hetiogn fut put  of

t he t r agcthe step §2143, enqhmbist:eaﬂe tofsee ylatléet ahhouigh @lie differef@idser 10 i's
el patprally larger-thgpthenvale gc tAtit tte ﬁ@)ce‘mqtry tsfmftdheo doemtimerif @@ has once
" eachel i Y e R D
- Waves I eaefiinedNthb msiabstae dlag HON ehe%t PR21 12 d@N, Ok output is
gener athedlatasg) tltetveweﬁtept@utcptmerduarqmt mthewmke@pmdnecosntgrﬂl At al | the

out put gL %g"ethq éﬁ:)g s é“’§le %%mwmmadﬁ 24 whi ch was
"Hi gh" bden s e'lfl umb Bbcz{t ﬁ%%' repggd ﬁiﬁ@detzﬁl quiries at the
steps (e?s(lﬂ emm) (mﬁsl)»heambmal naes memﬂ@umleswnsmfe n VcleS e 3y | S made at
t he st g bttf“rféte !;!Selme otoredein tBE loation. Skehed the time
[err] E.ﬁ?é‘r‘ioﬂa n%f‘%}y %ﬁ ir%ct VR S 'vsttelf‘?Eer than the
TeXi MURLES. Beété;ﬂ(QZi)%F@ Qi) it ROBNWthe seqtibice boG to @& s ( 3 v&é‘ | ected waves
froddt #leenqowjlssrmdé ar:@termineaf uhef:dlmt:damoﬁ/vaatan mmtwsc eaeioﬁeh thef ase the tine

[err] oduc by BTTRTEE ot dbere i vehigeficlestion P&lg ap quiphicis
Wwave- I thdd thels sptén'ﬂ éf%lsﬁeﬁ,&m é ?{E E' zﬁl@% sﬂ:ﬁggﬁ place. 15

, Ther ef sigret ON ogeputis ﬁt et aGht stepltzp:t)t Inithis ShARF, A QratOnicisbéhdwaddis ( 213) .
Fol # mtt?‘té agta 2f Ta.t A thg| reflasted rvove delbedmentmstteanmmnnscept i on
count e %‘ﬁkm LTI RS i ol e (err) as
shown -ioerol Gie r nowﬁe&aoaqo &me%taeaae 4)\ahd chte bt fy qepunter |1 area,
the dlifstesctenthestap (A6'p IlZ(tf)() Ihltles:daaraeg ncavhe echickfap hasmatlﬂe@ns ounter | which

h as e@ﬂet? ﬁtrgﬂaw ag it is data of the receptton counter Iare setinthe 45 20 At
the stZACE2EM B tZ g fﬁ’ ‘E@é‘*f ghai-hets ‘ﬂﬁough the
di f f er Sin@ehe rédponse 1er5 tHeab msnde%bge:acktt ﬁiaste (22 Yank ep (215,

enqwr hengatithejime-po eqhmdat fecapiion cqQ rcx@ote aeuhe ktep ept i on counter
| 548 ﬁtﬁf“t" E“F»Sf% 2 ‘t‘ ebhe n3he
d equence oes
recept 2 ighi @16)) @ (226)e 22BlaAd (2 ﬂrtﬁec rs§ y is made to
25 dedlaewﬂthnerecei:tmﬂmmmr Iara etB‘nttﬂé ecd langcduﬁteﬂllaﬁd roh lev te(r 19); (Fig
12(gy )thea ﬁl%&'ﬁ °‘F5t“‘1t doldny ?Z tc l\ﬁm@ ?trtht step mﬁ)ﬂorse@phe on_counter |

ar e sefecieiol i E’Ze SN P éﬁ a®nter' the

wave-r emthertoawamﬁsg‘e eE‘PjélQhJ §bffhle ed%uﬂaqphlre de at- the step

(225). teception ccplmteN[IIarIn thl(sh‘n er;Lz )tnme‘-l'ﬂmmt rlhedped‘kive epwhabntthet he nunber
whi g JiSRONISCIR heangpigyial = e s il ptl@ftmunenl the RAM 22
(initialindd f R ﬁdlla a éﬁ %@fﬁ?’ t|aI state
i S t hereflecs wméslat thautne:p ttQErefWaf/éseﬁtﬁm e&Ba am;ea etrth@let ected, for

exanpl Eﬁ;vm@ 3 awbwesrﬁrqm eerdnﬁas'g‘g?%&% 5awaecio ithre eniqeity 4 Boais iYES, The syrrbol n

rerses It SpRNOR S R Rt MM IR AT LA Y bgfor i on

‘vehicle is detected. hbM/that nis zero, the step (225) (Fig. 12(d)) is NO
and the sequence proceeds to the step (227), where 35 an enquiry is nade
to detern1ne |f the count data of systentcounter SC have reached the 35
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road-1 evel counter, and at the step (218), the data of the reception
counter | are set in the reception counter Il. At the step (225) (Fig.
12(d)),_enguiry is nmade to determine if nN _Since the response is No,  the

sequence goes back to the steps (202)*through (227) and (228). Then, at the
time-point t3, the data of -reception counter. | are executed at the step

(210), 50 difference ais. conmput-ed at the’ step (213) "and enquiry is nade aQ,)
as to whether [err] a. at the' 50 step (214). If the relation of [err] does

not hol d true,11the sequence goes back to 1kmemeps (202) t hr ough (216)

(217), (226), 227 —amd—(228)y—amd—T1 tieTtourse of —t1hrs bequence tne uata

of the reception coutnterllkré z%re sqet I n theonrcece tliﬁ?nh count }ft)r the il%)ﬁn

road- | evel countécepfol’“cf’ e‘ é 8 s
e ot o' op AoRRER R N GO L (0 3 Eﬁ;ana @E‘ i
counter [err]. Slsfesezns BedSaQEedeitﬁat the timb gémt Aqud ﬁtyheﬁm inttth) ehe féﬁecfeﬂ uﬁgy:e
returns to theSstlaeﬁm ﬂ@ZrPad/ﬂ%ifatehéheslte%tﬂliss eEQ@)VIaI otk } Sé‘e ef%leW)S
and (228). and, Wps(éth recem}ys% gﬁxﬁ ngetllP leaﬁey ;

counter 1 are Set 218 1& eeré?CaeﬁIet W) 1R datal of ¢ er}oidﬂlbﬁel EBURIRE hre aa

ti me-poi At t3 [ rthcesapeot 1hveedafmonrrot1ﬁte1r 1 the plaasplanma bon -the dewa |tlie)lre{>e@no
YES or NO, 'tH® @evme‘rltatdlm ernopm 8 thet:e %m eftg;fa e10

reception count erjce 2 h’ﬁé %’g bRGSs 1 82

conputed*60 at t Rewehe tﬁatﬁ)hm rstepl’(ﬂe)? Lach ofeﬁuw tifn ELpﬁﬁrsr

made at the st ep(rmus) areTlhlanal:ﬂ)eN clteett#ta/\ef\xbsrmpttoheomterrée nttrti at. ﬂaeaeseeumes
coming fromthe rgﬁoﬁﬁé &% Pgirt‘fﬁg&sgges et f‘{g?e Sli “ﬁt‘“t?rsa%lﬁvgteﬁgggge"‘rg o
a vehicle. Thus, i FHIE Bty by Bk ';e]ceﬂtﬁn r INCLE @€ point
enquiry is made aind tHeRestlt BRet(iwBdth tHeQodaliclbel couner arid rédeptign@o@dériID fin thtsuminﬁér 65
| >r ecept’i on counttb¢a0ll!al ecBp tiwes af jeundovg n@ﬂ@c'P fromithe ropduyface ar@ewewa%

the data of t road-leye] counter and reception counterI at these time-points and, if

th h t e. from the road su ace, the data in.the road-l
11 reception Courﬂaéetfﬂn Subtes G atellupdated [dAGHE Rink GchCH UhMng¥ obobrs. ﬁunt, ehesttﬁspe

(218) via the st era fichl damobfttlmewa eircomtcretwamrﬂt witlhtheshta f tROdeception t he
steps (224) o tefl n& Fh*ﬁeth lsrﬁf ?}7“0 emeorF gt ta‘atnae-a?m ow the
reception count é}p tﬁf ;‘3@0&3 he 4ppdr ‘;Eﬁd g‘ﬁh t A2
step (213). Becatrm)a e tﬂﬁ'st%pl(m) fo%e@eﬁﬂmﬁﬁflélh&x tIlhaiEfo&QIe Aduity

the refl ected enenglyg aﬁthestepr(m theerifthel r@@ptiroaceuntqrrie reeeptidn; coghtecl octnglly,

[err] at the sjeperdu e yal “ SPBRYLedpag been ‘?\ibﬁ Sitive or
ERR - L T A
here), the data Qigntlhehel’abﬁﬁkpirbﬂrlnﬁmbl ance, ausoeusselre data bivbe mcqniroheumiterdcnmt er -

Il at the step (2s!r® er tﬂanéhaacfatﬁr@ thegeceptm sopieribdherng nzy aZds madeAt the step m%m)
B hedtH

road-| evel cou n@ (?lfel%;de t teéatlf‘;h jﬁ?@ﬁﬁﬁhﬁoﬂ ﬁE ”35

the particul ar dq @ul o aﬁ‘ﬁ&p dt&2fion sighal 16 Bel @rlét
time-point t5, thamadeSatebh%:ii?(Zmn) tofseealf\ﬂam;hlc ffla @t@lﬂa llS«heNQ),
ter

surface at time- cpunter @a @?@1‘%‘6 lﬁ%ﬁghfaﬁﬁé esteﬁ&%g‘ F&;{qj‘z ndét
e

bei ng avai | abl, j‘ e
made at the step theihicld kis bBGkceivae, thadate of the edatl-ddvalad tﬁﬁllc&mtﬁ‘tﬂthe

step (213) at eacdtendt uvﬂﬂésbb}ttﬂ%slﬁt W%Ofﬂﬂlﬁ t'%fﬁ?ﬁ%é’f? éé?é%&:ﬁ?
dat ere

NO, the data of t‘ﬁg %E rg?é
time-points args er ﬁ—eﬂtﬂh&rah@@wa;&ﬁant ;e th@ a at€hHeim tserrha 45
the steps (217) anttiod at (t%l e-pakt ul), is dimilangp thae desr:mtsdsfer {9ep fto dm $tp (280)t 8,

the echo time of vrervers@m CIF B, th é‘ t§l} "s“ce
oxeetoq"by tne (BTG ggiele O %&ﬁrﬁ:ﬁn“%@aﬁh& i

set in both thso rda @Me vemumteﬁothean at e @ifieipo watsarm ﬂhé recépmoh yupter I1.
manner, the. act uBusghiooghonnthe QIdeSIDUhIGh mamﬂsm@ﬂlmmfr ther‘GthlF fol the
surface are sequeﬂjlfn amltthe“gg;‘geé‘g:‘t’ ft@%ég’cﬁ ortﬁfg lfa?fu

counter Il at the§eThelvchiele Pag Wi éseﬁﬂ es'tp(@-16 qFigdl ﬁﬁﬁ]elsﬂmé e

echo tinme fronds hﬁan‘n@ﬁﬁk sascribadewthtie&rdm o the. mhxemntatd | eveI count er and

reception counter: ‘A pateq yptil the det !&gg’ ha P“rh at'he
cbove oper at ) on (b% ﬁ:@e R T %ﬁ%ﬁ%

data of the recept Baqu&d @Ehe time #BSthélfdseting bbthe rhw-etaleSﬂag, ﬂhé‘el:tﬁ(:tirﬁd)dift dE om
a vehicle at té- nteﬂwead tofh thagpad: wefa®5hasci’atrare@¢at¢d*beurrdet§ é?mimt ag.gomectr 60

are entered at th A evetfwg 'ﬁfg@%’r&% ﬁgﬁﬁﬁ h‘{‘g‘e } B of
the reception coét% ” g@%;eana ?foQi% efﬂau '
tldm)s

step (213) and enmurerspbnsestomii tryts eltnegantnaedufth[eeesp nse
Therefore, enqg® rigNGs tlmaso@leate M@@tdefpﬂ(yzgg)e step (%?éechﬁusﬁ Hs ipitidksigte flgg is not - 65
counter |> reception counter Actual |y, because the value a as conputed
has been set in the reception counter Il and the positive or 30 negative
sign of a has been set in the code flag area of the RAM 22 as shown in Fig.
5, the 30 above determ natlon at the step (215) |s rrade wrth reference to

e ) . o o o e o o -




,are not updated by the current data of the reception counter .: However,
since the data of reception counter Il has been converted to a, the data of
the -road-1evel counter is, entered in the -reception counter 11, whereby

the data reverts to the data prior to the tinme-point where 45 the

'r cted energy fromthe vehicle was obtained i.e. to the data at the
point t8. The 45 function at the tine- pont t10is simlar to that

d ibed for t9, up to the step (220). However, because the. vehicle flag.

s ahready ON at the tlne p0|nt150ﬂauthe sequence advances from4 he step

(22 - - ; he-resul t

that the veh|cIe count er mnll_not count the same vehicle twice. A the step

o

ra&tlaresaptl@m@umene poi )
are sety ?’ﬂ cet";i sfiod in
e

whi ch the refl ected: energyTromtheBV N I’S avalla The data of the

r oadsl ev’Etus,ooltlwtlamalasmle off the¢ mtemeﬂs iacuﬂth;ampmm dountarléarcolpdatpdjaSed but both
remai n ¥ ﬁ%‘gﬁﬁ? % h % 4 loncﬁu lﬂ‘:‘%t E‘E’road surface
at thes ﬁzﬁ ﬁ?r ¢ ete af?d?l :E;i‘é flected o‘d-Er' %ﬁe‘? 216’ (F' g.

(f)) asd mitiaEsthtbnﬁnanhe”lktaﬁdhﬁl raadu Mnﬁﬁteﬂﬁﬁiﬂﬁfr s&ﬁdzﬁ&ﬂﬁt&lhbe w th

%

' r ef1@r aheady ﬂ)@ntsnte t}te| smd a{ pdated only when the value Ial is smaller §8n#s e above
oper at | gHoreerer Bt gt f§‘°ﬂ g@ts‘qmmﬁ‘dﬁg &f‘n;’gggg nas reached
et and! ere& P1Lar ( F' . ¥2(d))

| S YES tizndhdrehee, but :ﬂ tarof ¢he erepndnccomher IS hre | p ben th(e) ) - where

e 1Snivalng| a|dslanger thand a.l,ue éi‘a n a the val elﬁese in
of -t e B TR “tg}%m < T wg’i@%%ﬁs bl

the I ORLEL bedsti mnﬁaaeatz AP alonds e@Ods'tRET 60 val ues

i N t he tameepint ei’/,edluectoummser fgrﬁdstmv aneftmayDunm a 1this tefigtic esponse at
eral 13 gt ojse 1 e-por,
the 2 gp°° %’fé’uﬁs‘%’nm o etéié‘éﬂ"t‘éﬁa s't,o ut, 2 ;%ﬁﬁ’et . - 29 the
_ responsgsea c Hﬁ, t ibiligy on counter 1|1,
enquiry it Sh dsnae,rbxée?ait&t)cettmndﬁhﬁmmﬁtst tfhe ﬁ'@ﬂﬂc}vel dointehe respofise to

this era-q,t:r P dtl%° cﬁlﬁ]ﬁgt@nv@t @ tae tsmf detag fnfheisecopd awettobdhis | f t he

res n élé#e oul lﬁ?évé“nﬁl? Gt 1Jn¥n15' QedcifedSiAaP eé 24)
becausqeftfefice tb |a th ngsdbiﬁcﬁdeft céign éy@teﬁi s.in thedoregoing embodiments,
1, 601, GlXiconcept of the present invention is not limited i m its applicati¢h 1Oishchtvehities &tm (2 19) t hus

set tdong? 't ey rhedily b, ppplifablertg defeqtion ef vagensother mpYing ?Péecfsécelﬁflf’%ﬂ“'ébugg

Thus™af PRRchT SR thd blesdh iVeRtich hasbeeﬂctaﬂ, d&iteddy WdiCof afiplecwial Count er nor
t he re&efe;teh&ntocmumc&fmﬂahymgs deapihgs.cidis 5bd actedshdt omtiqus 4hakipes agd occurs only
in the m;qufeatmﬁls are>a pareni to thogehskalledjip theharti nj t i al 'state of the system the

dat cLectn gm T 1n I [o10] [<] c gr ce [err]
T2 L A b LML AL L
smal | erfort haadsivnhgteeﬂaededlen rgy tgom t ednttatmm off the Ise aoeceptandarddonanoler 1 being

t hus usPe@;d&Q & e@?faﬁﬂ'% oY S‘@ thF'GY" af‘l‘t@;?:!@tq %‘!q“tsrf; Eh‘?é’ﬂ“eégwm’r gy is

refl tt? "L QL id séﬁfég' Pn utl efo P e aFH R-F a$me§1atél ' Qe the

St andarpgeckdi &Hmé stpred ﬂidﬁ@nﬂzh&ldﬁ:&ﬁ)h&nd DéurehirsoRlntine hang 10 al ready
been sdé thettime: ostrammun dhtluasameeltwaom tl@ml re\mmlnﬂ tﬂnrefl Lqeergy al is smaller

.thad¢n acorr&sﬂ’ Vide v&l et h%gmfﬁ& w;?g a5
h i %
r oadss Gy ng ‘0B &ren{céia o ma er £aldcﬂﬁ& EQEI afla presetltithe s masner that,

In an |mgér|rhim Sdidihﬁ’lpdhe data of -the r:0ad- IeveI count er and t he receptlon

count er . 1 Paﬂ%ecbem $ystg Fﬂefﬂéﬁ'é in O'aeqtsa St er than the
val ue [.e}r gﬁfyy‘ %gsd é’i’in‘; i ‘Eﬁp s ﬁﬁéﬁ‘fﬂﬁg updat ed at
fot & timé&

.-

firsso \Mfeaﬂs‘b 46 te gﬁfdst.ﬂﬂaanw focbii doffochdd asoa ‘positive
.sign arfdmaalvabyaet nsmig ewerts étrsurtfzhe vaI ue [err] and, subsequent ly, at the

next resc% ] e"é‘f:; E"’é (£ mlcr efet‘ﬁeda%tfawewsr%aageﬁé%‘a count ér and

recepti Sg' %Mfc% 4)35te cl 51 3' %oﬂﬁ@h&ﬁhb&ﬁd&ﬂeﬁﬂwﬁ&hﬂml ller than

t he ssalfiom &anshﬁsﬁloh tof Era&ﬁﬁdJéﬁé ytthﬁiecéplﬁﬁn of fe‘flectwem:rg dodrespondihger S§han t he

val ue [thﬁtrct p iy a!l@ted ez, standard lepgtierhenly ﬂlmilg iinjtial ts'z?te of weeraiion@fithee, f or

Instanci g e i e el P@tsmgttt Uiy 210 15
tl

to noi Qﬁunté Feaift ﬁie\%ﬂ n@fr%hls& 8l &dceptiof of | ME- poi Nt t 3.
20 A6 aeftbicred eﬁ@gytdorrsspDMWexemstdrd:daandfaeeoand wive recept Icetmeir a@imt 60 i s not

updat e lgqli Sldelmatsc ag"tg g&’édﬁg Fed g Lhe l‘j’:ossol] i sanc)(mmafit erroneous
standargid %ﬂﬁ% tt Al maﬁ%ﬁ TG at certain
transi endg; DOmjdthod Jf apCthk Qe btionQysien fof rteebamtmﬁmﬂecswpi of are

i demdS qubviding mtnememqmleanst@detfd Ideation in whitthen eche dime aftsp transmission pf s 635

i nvention, the road | evel counter is the standard pl ane. -

25 I't shoul d be noted herée that although the present invention is mainly
described with reference to a noving object detection systemof vehicles in
the fore90|ng enbodlnents the concept of the present |nvention I S not
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transm ssion of ultrasonic energy to the tine ot-—reeept—r—on—ot——reﬁ—ected
energy corresponding 40 thereto fromsaid surface t| ng the
di fference a_between an inmediately 40 preceding I!Hmm mﬂw‘ﬂm in said
standard l/6cdtion and -a current echo tine corres *I me of
transm ss of ultrasonic energy to the tine of reception of reflected
energy co spondl ng thereto, neans for @?géb‘f]g I n said standard rocation2
sai d current__cJ:LLU_n:e_w@enthe dlffere s smaller than a

prgggt ermned tine a, and nmeans for generating a 45 novi ng object detection

Si | when sai @ndi fhk S fhub Setdird/tBedatd dTae rdadle@s Guniek iRheldcephibrCdounter 45

| arger than saim. Thdﬁ&af{eggt%?nmil’ll staﬁe%teadﬁdt tmthszltht eraddevebdogntaenbrithe tiof 1. —
wherei n sai d noseuptgr 15 updated igsofar aeiniEce andlal™ B. Wpdptipgeqeurs Anly ipdhe 3T & ned

in daiml org 2 f ant Aad oPthe f 4ourferdEhRGbEALY 5
system as cl al g Jﬂéﬂ%mﬁiﬁgsﬁ% e o wﬁﬁ‘é‘f"a‘:“ thaﬁmeg'tgmeaS

means which is bmrsa dhanchéealeppithe data of thenecepmn eogntey flfh %U% Qﬂ%e&%l ve
t

refl ected energ a“dSU' il E"l“ dg: g Wever, a .
detection syg ttgb E‘akmgegg andar é‘ll:e %Ei?v%ﬁl e% :1% |Hﬁ§an§lﬁa§?e§tl:;ﬁh&ngﬂd

to be selecti veI M&mﬁdhaadreqiroﬁ eb;ecq;tlmt comanlocamddwcl ®untér atetamotheon

system as cl ai n@dentlnn @!&litqnllm sach ant“aé!ﬂ@rthg ﬁg&gﬁ"éﬁx gje Fﬁl ! maal:r .
55 fromt fansm %Q"Eﬁ e ok E&‘ﬁ’nc 3 "l{eﬂ’a% ity
ener gy Co”ewo is eQ/aluS a&h@ﬁﬁ $itiveRighl arsd vatlie kiklallepthad the Raloe| 5
during an initi aland;.tsabSeq[thtl)o ﬂatnemeoa‘ptlt’mef thy sefleeted) mrmm @HIQ! df'l¢‘@l ence

a is--smaller th ngah[}?éggﬁf%?mg%gmn }:nsg:l def e%‘q;éeéa eﬁg’%t ﬁih

in Caim6, furf isk, f & In© rtanfe @)‘farad'sQﬁls dﬂra

the echo tingof ttohasmmtsab@a thd vallel 7 @it lax anmg:ye vamdaauenh me-cpmnoﬁ 600

refl ected ener gy-cwocimga@pblnmw%mhéﬁgqus the maér(%ﬁ g % ﬁ ﬁ&{: “e%h?fﬂ?r on
i

counter area i n® hy PbeF{'l“ %é ﬁg?‘j[‘;' m"ﬁ%};gqm ﬁf&fﬂﬁ:&l Suftegd-
8. - A detecti on,gnleképhibaleounted! e Mh@&ﬁn&t aBErEthe Edofld GpattIoE this
wher ei n sai d25nlriverﬂionstlﬁttead)ievd ater asnthestadéntrémlunned by the nunber of 25
novi ng obj ects tdtshe gdjherg o th : eg‘t eo?“’??&eg'é‘t'ﬁ“ﬁg‘fsbﬂgm'l(}]éfm‘igo ith
system of O ai ffj Eﬁ'@@ 'E,ﬁésef Ev s T A ophdAtion 10 Sach VEMBIES aldbe,

g

standard | ocati @t mdyr applic6leao :¢tuoa6mﬁoasroansmmsg ahtjecasfor affibles withi
1,601, 604 30 the scope.

chus setting g ARy PR pis el oL, -
1. Thus. after pioifedeans bedl apoht aa%seeacae in &S b the road-1evel counter
nor the recepti orWHAINWE CLAIMSISupdat ed |nsof ar as [err Up dat| ng occurs
only in the @dse lof Axdesec l@rsr“ftels for detpgfing the py %‘1‘ e o e's'}ij "“‘5 35
system the dat %J%rzc%% rsr%igrmwwmatr AR

ide rﬁém ¥

difference I al ptov Qanit foiStornd thereid anktho t&h@ﬁﬁrrbs‘pohdmgtsﬂieai’mom han

@_O

(

>y
G =

the val ue a, buttrasstmdsioerof tltrasionic heergﬂado tneerqf ecpm ndéteﬂe ENEFEY £Q5
counter |1 bépng’e edf‘r \d spidace pmeans ‘gdfgj“ ? s ﬁ‘xeélﬂl B}?& hat
energy is refle (fél én ‘?sgl Lﬁultr H@H&Egv 18 tHe@ime oh@echpﬂiohloﬁ dﬁerg i nce

t he standard roaétr sﬁMﬂ ngpﬁ@wo maagastf tdmg iirssafdogtarglbsairickarion mctcalrﬂqetsecll@tlme
al r eady been etwhen the diffe; spraiped ﬁT’:g“v%ﬁéirf“ res%tftl r%‘i ik sl 455
sial | er than* (;é;l?gﬁﬁf ’°“ SWB?IéVha'F ?‘Ho' RTENFE 4 SAarpes Hhan 3 pEcrt He [ Which &
road-1 evel count mraeeleﬁieUQﬂCl@lﬁuntv&éreH saidrimﬁlmglob&ctmrvelnclémat
inan initial staleA deh@tldat\atemfas clhlmeﬂoe@alheWZ mgf tect %y
ntt
Ir st

counter 11 arg bat:h obe en oﬂfﬁ %‘gé\?zd

val ue a but onl y A‘g%};}f:ﬁig S SRahicaa count er ar e updat ed at
when the 15 val ug IA @etdctibibsys@m ag?etlatrﬂtartn Chin Walhuglraadrgdtemnsasgmgtdtvéem gn ‘'

and a val ue srralstrleqﬂvq:lhamerteﬂ@nﬂ by "_Fm o8 guent | v
d Ng. 1
reception of 5t5h(;m ‘ﬁi E%T@qj l; 11 rle g%@se lin“ curten o5 odmg 55
reception cOUNt Gherdth it at \latingGanl inieih Istdie smtetaaon tbhes t h
value a. Let it simeenaasdjmheh sdmatdlftelrﬁmcd Semdhcehza saisl gl time B-han t he val ue

[err] just once, ®. ﬁ\dﬁ e @151 Qm(:élal mxssnor}ltlgflgrtﬂug 1cged|ie?§¥gaﬁ% ?g;&:%f In

R,
this arrange%ntsgugc Eéieg%( lgr hc%n {hE :isQor andA3edont oliter HtaSiR, 60
the value a w | ediabely picb@tingaéoie tmeads stonel.t i me- 0| nt t3.

According to th| 58| nwemqtlomSVStemaselfameé in %"Dlé’“? eaae Pfe‘iﬁél" fef?a‘ﬁ “'a'

updated in the Al el ‘ﬁ‘g“ ‘hlﬁ‘%te Eﬁgge svhm,) EEE ta{m;rﬁ,ﬁ S tequs

st andard dat 35A0fo gé'}ﬁ doe,cdglla umexmpianainssﬁﬁrdfales
transient points, the road IeveI count er and receptlon counter are

Identical in the contents of data. In the second aspect of this 25

I nvention, the road | evel counter is the standard pl ane.

25 It should be.noted here that although the present invention is nalnly
described with reference to a novi ng object detection systemof vehicles in
the foregorng enbodlnents t he concept of the present I nvention i s not

LY L M T T T T




over a surface conprising neans for transmtting ultrasonic energy towards
the surface and for receiving reflected energy fromthe direction of the
surface, a standard | ocation provided in a nenory unit for storing therein

an echo tinme corresponding to the tinme fromtransm ssion of ultrasonitT
energy to the tine of reception of ref|ected energy corresponding 40
thereto fromsaid surface, means for. corrputl ng. the difference a between an

i mredi ately 40 preceding echo tine stored in said standard | ocati on and @
current echogime corresponding to the ti of . transm ssion of ultrasonic
energy to the—t-r-n‘e—e-f——ieeeept—r—e-n—e-f-_r_eLLe nergy correspondi ng theret o3
means for storing in said standard Iocatron sai d. current echo tine when T he

difference a i mmqaenetgyaﬂl recepti@isH aoreflé R Enbrigf Borrbspaalif ?@é enfe%%éro 18
1

generating a 457 t tde@emwg pechg tigie aftertbaasiniSivn @f @irhdoRic

larger than a phias Eﬂter c ftfa?fp?f’r%‘“gzt 541%1? blymmnssﬁa thidro- casorZ A
det ection svsBerﬁsoaﬂadn ot tidi‘e and élﬁegmm‘e
vehi cl es. ee@pq @nsrsglbt than apre&k fingR tdrﬁhg tﬁl‘éﬂ- mﬁé@ﬁ 'ét?i‘fdd 5
surface s a rot{a%b an A Iogatio W dlﬁeremcstnemna&r t‘Haﬁlﬁ hiifa

or 3 further ing ,i;gtu gﬁ;g&gg épg}?ﬁléﬁﬁ a@?ﬂqfsheammg eheraﬁ\fg open
for a time pdfi odOsuAfdeebt&mts tétnrf&(‘&te i

sa‘ obj ect -
novi ng ower sai He' inp afG@eSCEbeledmskmncm aws:t 1%1%&%?5d ﬁwﬁ% B& s su t%i“a{iygas 10
wher ei n_sai d gaté?er Qa "ra? ik bveﬁe sulestantiallyy & yerapmmé @d by
a mcro-processor. ef’ec'fl g S A fhal.ed in daiml. 2, 3. 4 or.
5, wherein sabd current echo time 55 lElE)rlQﬁ nsm ssi on of ul t rasoni ¢ _
energy till reception of - reflect edChanteredyPacant rAesnpsmdr ng 55 thereto is 15
stored in said standard | ocation onl \% a}}ﬁfgg’ng%sﬁ initial state of operation

of the system and when said drfferen&ﬂoawé ﬁﬂ@d er than said preset tinme -
[err] 7. A d8ection svstemas clained i mnd aim6, further including a

first wave reception counter area in->MH tReadecho time from transni ssr8n
of ultrasonic energy till reception Qfrres LAect ed energy cor r espondi ng
there is stored and a soe&eh-WaMR ST, ] - f—area in 60 which said

i nedi at el y preceding echo Pt s, RS St Ser i as cl ai med

in any one of the preceding clains V\hercef"'r'ta TN d i tial -state of operation

is determined by the nunber of noving obj ects to be detected. 9. A method
of operating the detection systemof Claim1 conprising the steps of 65
providing in a nenory a standard Iocatlon in which an-echo ti.ne after
transm ssi on of 65 13

1, 601, 604 ' 13 Itrasonic energy
t|II reception of a reflected energy corresponding to said energy froma
road surface is stored, determ ning an echo tinme after transm ssi-on of
ultrasonic energy till reception of reflected energy corresponding to said

energy by nmeans of- a mcro-processor, |oading the mcro-processor with data
fromsaid standard |l ocation to conpute a difference a 5 froma current
echo tinme, storing said current echo tine in said standard | ocati on when
sai d 5 difference a is smaller than a preset tine a, storing data
representing said current echo tine in said standard | ocati on when said
difference a is smaller than [err] which is a preset tine larger than said

time a and only in an initial st‘t‘e_o’r-epereat—r—en_oi the system and :
generat‘l ng a vehicle detection: sr difference a is larger than
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