METHOD AND APPARATUS FOR SENSI NG A HUMAN BODY 2176599 The present invention
relates to a nethod and an appa- ratus for sensing a human body that in
avé#hgble for instance,” in an automatic door or the like. 5

I n. dn_aut omatic door, approach of a human 4body to the door is sensed, and
in r&%ponse to the.sensing of a human body a door openi ng/cl osing S|gnal S
gentrated to actuate the door to open and close, and to that end, as a

met hod and an apparatus for sensing a human body, various kinds of net hods
and apparatus 10 have MERHOXnAND APPARATUSI BORASENSTNG AXfauMa® papyet hod
and an apparatus fersensing a hunan body., in which a projector for
projecting infra-red rays and a phot o-sensor adapted to recelve I1nfra-rtéd" -
rays reflected by a floor surface and a human body are provided and the
phot o- 15 sensor generates a sense signal when it senses varlatl 12@%@9
anount of reflection of infra-red rays, have been known. However,

rer et of or e _known net hods and apparatus had .the foll ow ng shortcon1ngs 1) If
rays of sunllght shoul d nonentarily enter 20 t he

phot o- sensor as ref| edth®l REL RFE SRt bW eRt bonyrelates atgeasmeshgdakndoand appa-
incorrectly %ener ed, and, hence sonetines, a door may nake mal function. 2)
If the infr&at Spﬁf}sédtiboﬁ thyman Heody othatcinravablablepmforainsgance,

0- sen or
enter the phgt an automatic. door or the like.

< s | In an automatic door, approach of a human body to the
door is sensed,.and in response to the sehsing of a human body
a door qpening/clbsing sigﬁal is generated tb actuate the door
to open and close, and to that end, as a method and an apparatus
for sensing'a human body, various kinds of methods and apparatus
.10 have been known in the prior art.
For.exahplé, a method and an apparatus for sensing a
“human body, in which a projector for projecting infra-red rays
and a photo-sensor adapted to receive infra-red rays reflected by
\,/' a floor surface and a human bédy are provided and the photo-
15 sensor generétes a sense signal when_it'senses variation of the
amount of reflection of infra-red rays, have been known.
However, these heretofore known methods and apparatus
had the following shortcomings:
1)_if'rays'of sunlight should momentarily enter
20 . the photo-sensor as reflected by any moving body,
then a'sense.signal would be incorrectly generated,
and hence sometimes, a door may make malfunction. |
2) If'the'infra-red.rays prjected from the pro-

- jector should momentarily enter the photo-sensor



L4

as reflected by falling snow, then a sense signal would be incorrectly
generated, and hence sonetines, a door may naeke mal function. 3) Under the

~ *‘condi tion where a human body stands 5 ' ©still, it cannot_ be
- sensed. More particularly, since the afount of reflection froma floor %' ..
surface of the irradiated infra-red rays would change according to Sy

variation in time of a radiation efficiency of the projector and according -
to variation of the floor surface condi- 10 tion,.in the event that a - -
| evel of the anount of reflection of the infra-red raysis sinply used for
determi nati on of sensing of a human body, mnute variation in tinme of the

| evel itself of the anowm:{gﬁifitggg%ﬁR¥yg¥{€%$§ngﬁusgﬁe yatpgnfe{gignal

above-nention- ed variation o ect ! on, hencé

necessary 15 to inhibi tvRENBi bW Dicd PREcVEF | géAOPa t EQNSSAYCR %¥easbﬁ¥gkmes :
differ- ence of a minute anmount of reflection becones hard to bé sensed, '

- and so a sensing distanee desmatabenLbOsedl F@i@tidm, order to resolve this
problem a method in which the amount of variation of the reflection anmount
is sensed rather 20 tha) tineieeftletdiond onbomtvhiése! 4 kudar Sedyes tagasl
i s provided dependi ng upon the armpunt of variation, that is, a nethod of
diffedential operation tsyjpdl et armpt dyedsensedif such type of nethod is
enpl oyed, in the case where a human body stands still, the human body
cannot be sensed beclFe RAFE k@l aLky ors Ice atirimamaloet. obt refitgction3from

a floor surface of the irradiated infra-red rays would change
according to variation-in time of a radiation efficiency of'thé"h
projector and according to variation of the floor surface condi-
16 tion, in the event tha; a levei of the améunt of reflection of
the infra-red rays is simply used for datermination of sensing
~0f a human body, minute variation in tiné of the level itself
of the amount of reflection would be caused by-the-abové-mention-'
ed variation of the amount of refleétidn,'hence it is necessary
15 to inhibit sensing of that variation, consequently a level differ-
ence of_a minute amoun; of reflection becpmes hard to be. sensed,
'and so a sgqsing distance cannot be ghqéen'long. | . )
In order toﬂresblve this problem, a method in which |
the amount of variation of the reflection amount is sensed rather
20 than the reflection amount itself and a sense signal is provided
deﬁending upon the amount of Variation, ;ﬁgt_is; a'method of
'differen;ial'operation-type, may beremploygd, but if such type
of method_isfemployed,_in the case_where a;human'body stands
still, the human body cannot be seﬁsed-becauée the reflection

25 amount does not vary.



According to the present invention, there is provided an apparatus for
sensing a hunman body, conprising a projector_for projecting infra-red rays,
towdrds a human body, sensing region, a photoYsensor for receiving 5
|nfrahped rays reflected fromthe hunman body sensing regi on and outputting
an electrlc signal corresponding to an intensity of incident infra-red

rays, a first int AP ArAing d!ithe preséeel 1AvERLion! Pthetedes0brbi@ded an
phot o- sensor and having a relatively small tinme 10 constant, a second

i ntegrator circui @ppataasissEdr ddifs i Palt hemale Béayhecamprssaasar and
having a relatively large tine constant, and a response circuit connected

to the outputs of pirlod efcitroat ﬂanegpuﬁentrngcnmfraﬁdeaheagacbndardsegrhUnan
circuit for outputting a human body sense signal when the difference

bet ween t he respeboidye sensdng rnegirgi.d atpho pocsiensoni fied recelvdnghi gher
consecutivel for a predetermned period of tine, wherein said second '
i nt egrat or rCU|lnfmehaﬁdhrmMﬂniqﬁieQ#ﬁ#t%#ﬂ@mﬁb@th%@a%ohgﬂﬁnﬁegslnﬂe
circuit for a 20 predeterm ned period of_ time when a power source has
been switched ON 6PGéOBuéﬁﬂb@Pﬁ&?%&h%ﬁﬂ?#ﬁﬁ#%ﬁ%ﬁﬂ%cﬁH%Q% cerpefRanding,
el ongating the tine conitant qQf the circujt during the perlod mhgn sai d
human body sense §PgABI 1pfepsify: of JACAent ored (5ay yrst

Preferably the secondg%g%egr%E%%dyewgg&né¥¥éan¥%téhe output side of the
| photo-sensor and having a relatively small time
k’i. (C> constant, a sécond integrato: éircuit connected to the
output side of the photo-sensor and having a relatively
‘large time constant, and a response circuit connected to
the outputs'of the first integrator circuit and the
second integrator circuit for outputting a human body'
5 sense signal when the difference between the respective
. outputs is held at a predetermined level or higher
consecuti?ely for a predetermined period of timg.'
-~ wherein said second integrator circuit includes means
A, | for shortening a time constant of the circuit for a
20 *predetermined period of time when a power source has
been switched ON or a push-button switch has been
actuated, and means for elongating the timg constant of
the circuit during the period when said human body sense

signal is output from said response circuit.



have 5 substantially infinite tinme constant when the tinme constant of the
circuit has been elongated. In a preferred enbodi nent of the present '
invention, owing to the above-mentioned fé&atures, not. ‘only mal function .
woul d not be caused by change of the condition of t he backgr.ound. and cha ge
in time of a radiation efficiency of the projector, but also mal functi orr
woul d not be caused by.incidence-of 10 . infra-red rays reflected by . .-
falling snow or rays of sunlight reflected by any noving body, and

moreover, even a hppafela®lysichiedige®oiid |in i oS @bt it Nb@dghbiobo €ven
under a tran5|ent operating condition such as when a power source has . been

swi tched ON orhsft@énaasubktantdlaildy dnfdinitd acimy corkdn® Whehotgensor has
been changed, the second integrator circuit would have its tinme constant
shortened aut ouithe cabhytantbpfatheaicingwi tpusls bddmre songated and so, the
circuit can attain its stationary state within a short period of 20

time. = 5 1t is believed possible by nmeans of the present invention for
the apparatus to attain its stationary state within a short period of tine
under a transient bperaPrafetcrdi embedimentaofitde present sinvenrthaws, been
5 wi tched ON or when an orientation of a projector and/or a

phot o- s Sor|ﬁﬁ9*@eﬁoCﬁ@ggégove-mentloned features. not only

malfunction would not be caused by change_of;theq
condition df'thé_background'and-chaﬁge in time of a
radiation efficiency of-the'p;ojectdr.;but-also - v/
malfunction would not be caused by incidence of
T} 'infra-fed ;ays'refleéted by falling-shdw or rays of
sunlight reflected by any moving body._énd.moreover,
'even a human bddy-Standing'st111 cah be éensed} In'
addition, even undér'a transient operating condition
such as when a power source has been'switchéd;ON or wheh
s "an orientation'of-é p;ojector and/dr-a-photo—seﬁsor has
been changed, the=se¢6nd integrator'circuit would have
its time-constant gshortened automatically or by 'g_J-.
actuating a push-buttbn switch. and so, the circuit can
attaih.its stationary state withinja.short period of N

20 time.



The invention will be described by way of exanples with reference to the
acconpanyi ng drawi ngs, in which like references refer to |like parts unless
stated 10 otherwi se, and in which:- Fig. 1 is a block diagram show ng"
one Rrefierred enbodi ment of the present imvention; Fig. 2 is a waveform

di agram showi ng signal waveforns appearing at the output of the respective
15 © blocks in Fig. 1; Fig. 3 is acircuit diagramillustrating a
circuit construction of g KON dd IFEE LW e By Tdnd Nof the E'R)rc#é)é ly with
its peripheral blocks; Fig. 4 i1s a schenatlc,V|eM/§homnng a e of 20
~mounting a proj edirerfd kb NSO 1R ip it i | t RS BL JRHTBI L ) Uk SEIIR £
"region; and Fig. 5is a circuit diagramillustrating a nodification of the
second integratorstdtewithiin @ gshdzt jparidd of tdinfe Qirderr W tt £QSEdniet | ON
of a first integrator circuit and other periph- 5 eral blocks. Fig. 1
shows schenmat i caldperating: edfnditivn mpch Ee-whentorpower & qirde-lsensosen i n
whi ch a projector 2 and a photo- sensor 3 are disposed on a ceiling 1,
infra-r eg rays arawifrdjedt@y anwhen an fonigntation mf ocutpr iBctor andtomn
regions (single- 10 hat ched regions in Fig. 4) 5, and intersecting-
portions between HIRAV-O-HANFHY hagikpen (¢harged| y singl e- hat ched regi ons)
6 and the _ '

The invention will be described by way of examples

with reference-to'the accompanying drawings, in which

2 |
like references refer to like parts unless stated
10 otherwise, and in which:-
Fig. 1 is a block diaéram-showing one preferred
- embodiment of the present invention;
Fig. 2 is a wavefgrm-diagram showing signal
wavefbkms'appearing at the output of the respective
S blocks in Fig. 1; |

Fig. 3 is a circuit diagram illust:ating a circuit
construction of a second integrator circuit in rig. 1,

jointly with its peripheral blocks; -

.Fiéf.ggjg;a schematic view showing a mode of
ZD mountihg é piojector and photb-sensor aé well as a human

body senégng



irradiation regi-ons 5 form human body -sensing regions (doubl e- hatched
regions) 7. The projector 2 projects infra-red rays nodul ated at 15 a
predet-erm ned frequency, and the photo-sensor 3 receives infra- red rays
refl gcted by a background or a human body in the human body sensing regi,on
7, converts theminto an electric signalf and outputs the signal. Fig. 1%§

a bl ock diagram showi ng a nethod for sensing 20 a human body accord|ng .
to the present invention, and signal wave- forms appearing at the outputs
of the respectlve blocks in this figure are illustrated in a waveform

diagramin FI% he projector 2 prolects infra-red rays nodul at ed by'a
pul sed proléE IP%T ive signal [err] (Fig. 2(a)) issued froma projector

drive 25 ~ circuit @;iglhe 1QUiRutrcale tél%g?ihpt;(il&?ﬂ-%%né f%&@fx%a%%d es of
pul ses which are successively increased and decreased Tn = pul se -7-

hei ght as a afeghetsegondnintggratyf cAr¢ditain bidy. be johonky |wntF|g <i2¢b), the
output is ampl, I fled E:puin %Qegtfltrgtaiqxtéggat (()g?xocnuei. al{%_/lé% e![rli{: .\elél 9. S0

as to have a ouf?ﬁﬂtrP as shown and is
fed to & sangda@ BrwtKsol d circuit 5 10, where the output Ievel is held by
a timng signal issued froma sanple and hold timng signal generator 11.

The above-referred sanple and hold timng signal generator outputs a tlnlng

signal (pulse)[err] wigh ﬁsﬁsasageaeﬁamawaaymwwﬁé&?ﬁhgtg 43¢ Proj ector
drive signal [err] as Shown in : 2(d), the sanple and hold circuit

10 holds truaegmprand evghoto sensor, 1n whlch .a projector 2 and a photo-

o

sensor 3 atre disposed on:a celllng 1, infra-red.rays are projected -
towards a floor 4 as indicated by lrradlatlpn reg1ons.(szngler ~
10 . hatched regions in Fig. 4) 5, and intersecting portions bet.weeﬁ.'photo-
sensing regions (inversely single-hatched regions) 6 ahd.the
irradiation reglons 5 form human body senszng regzons (double-
" hatched reglons) 7. o _
The projector 2 pfojects infra-red rays modulated at
15 a predetermined frequency; and the photo-sensof 3 receives infra-
red rays refledted'by.a background or a human bddy-in the human
body sensing region 7, converts them into.an electric signal and
outputs the signal. ' | .
' Fig. 1 is a block diagram showing a method for sensing _
20 a human body according to the present invention, and signal wave- \'/
forms appeafing at the outputs of the respective blocks in this
- figure are illustrated in a wsVefofm diagram in Fig..zes'The.
hprojecter 2 projects infre-red rays modulated by a pulsed projec-
tor drive signal P1 (Fig. Zta)) issued.from a projectof drive

25 circuit 8, the output of the photo-sensor 3 forms a series of

pu.ses whlch are success1ve1y 1ncreased and decreased in pulse



of the anplifier 9 at the tinme point when the above-nentioned timng pul se
[err] has been input thereto until the tinme point when the next timng
signal. [err]-is input thereto, and so the output signal of this sanple and
hol d gkrcuit 10 is a step-like signal 15-7synchronized with the timng of
projection of infrasred rays as shown in Fig. 2(e). Mre particularly, in
response to the projector drivé signal [err] fed fromthe projector drive
circuit 8, the sanple and hold timng signal generator 11 outputs to the
sanpl e and hold 20 circuit 10 the timng signal [err] that is necessary
for ‘a sanpl e and hol d operation synchronized with the timng of projection
of infra-red h&ghtram 2hEepudteeforntranse ccBchumen bady @isnshowa in Fig.
proj ector dri signal [err]_is output, .the sanple and hold cir- cuit 10

hol ds and out%ﬁ?%vtﬁ eongﬁLtlé§erBﬂ1€H€ng6F8-§€ﬁ§6ﬁt3t253“_Awﬁth°W§§ﬂeﬂt
been ranplified by the Lifier 9. The output |evel of the sanple and hold,
circuit-10_i§B¥n¥%g?%?gg?b§rasfF?s??iﬁ?eé?gfoﬁncPP5BPF }?V§ada§ sboyRq 1n Fig.
i nt e- -.8- ator_chrgujt e ivel y. ;A time _constant .([resistance
of integrator?E$iCU??érg§%s?%?Pu§ ?§§§2c¥Sy¥89 Fﬁt@gﬁ&?@iecﬁpguﬁfﬁ% circuit
capaci tog]) the  fiLSEwLN Ok _GLACWYI.t y Il f.,cho .at a.relatively ,
el 1 varug, K0+ netECEntTRACRALPTEORTCIL! nitd' 8y TRy Bighat 443k,

LD ChEEHh b BLTEAR LSRG BugnalBinetacpiaile
taneously sensed. The above-referred sample and hold timing signal
\) generator outputs a tjming signal (pulse)Pz with a_éertain time
'délay with respect to the proje;tor drive signal Pl.as shown in
10 Fig. 2{d), the sample and hold circuit 10 holds the output level
~of the amplifie: 9 at the time point when the above-mentioned
timing pulse'P: haS'Been.input thereto until the time point when
-the next timing signal P2 is input fhéreto, and so the output
signal of this sample ahd_hold circuit iO is.a step-like signal
15 synchronized with the timing of projection of infra-red ravs as
shown in Fig. 2(e). -

' U | | More particularly, in response to ;he projector drive
signal Pl_fed from the projector drive circuit 8, the sample and
hold timing signal generator 11 outputs to the sample'and.hold

20 circuit 10 the timing signal P, tha;_is necessary for a sample
and hold operation synchronized with the.timing of projection
- of infra;red rays from the projector 2, and therefore, each time
the projector drive signal Pl-is output, the sample and hold cir-
. cuit 10 holds and outputs the output level of the photo-sensor 3
25  which has been amplified by the amplifier 9.
~ The output level of the sample and hold circuit 10 is

integrated by a first integrator circuit 12 and a second inte-



A tinme constant of the second integrator circuit 13 is 10 . chosen at a
far larger value than that of the first integrator circuit 12, hence the
variation in time of the output of the second integrator .circuit 13 is #far
syl |l er than that of the first inte%rator circuit 12 as shown in Fig. %f9),
so that even if the output |evel of “the sanple and hold circuit 10 becdihes
15 | arge abruptly, the output of the second integrator circuit. 13 E
cannot quickly follow the level variation, and therefore, even in the event
that a human body enters the human body sensing region 7, the output of the

second integrator circuyit }3 woul d_not. becone | arge quickly but woul d hol d
t he backgr ouRERYSVEFTSH T 19, FESBPE 1YEAY hunan body enters for a certain

period of tine. There{aifie ¢dMBtaRENFesNRGERISY iRkEFMMh C@i@chgt-deeﬂed to
selec- tively hold the amount of reflection fromthe bacﬁgroun . The out put
| evel s of theesistor] andcapacity phAtidgearstorcicivaiitscdpacindrf3odrehd ed to a
differential .anpli.fier L. - .which a difference bet ween .t he
respective oftpu ng%ﬁaitégsélsqﬁ(%)‘gﬂllzn B 8?°sfflf_7p_iasr§ﬁ1)tl"i"1°?’écfmta pfddice an
anpl i fised ouhpnde khwetardatial anceims oghewd oubpdt 9f Sfd)rirst ihRegRYr @
difference between the level of the reflec- tion anmount fromthe background
and the | evefitfiuithd? risf L1248 3§ EBRIPnEn{Figm LR hamathasoshe nefdection 3

iati f t : - dy h
variation o gmﬁl@ﬁcw bo}gﬁvﬁle 8hek ¥ uRBOdY % Qslﬁfmage%f:%é glégggnﬂq y has

entered the uman body sensing region can anplifj.ed.
There- fore, tevousin sdagedase where the level of the reflection amount from
the_ b-ackgr'ound lhas Va.{ itelgieacson%traggugft_' cﬁ’i scerc]:%tqgein(?:feg%ar.]&:tbggbéui_t 13 is \J
10 chosen at a far larger value thén that of the first integrator _
' circuit 12, hehce thé variation in time of the output of the
second integrator cirﬁuit'ls is far sméller thén that of the
first integrator.circditllz as shown in Fig. 2(g), so that even
if the output level of the sample and hold circuit 10 becomes
15 large abruptly, the output of the sécond integrator circuit.is
éannot quickly follow the level variation, and thereforé, even
in the event that a human body enters the human body Sensing
regioﬁ 7,'the output of the second intégrator circuit 13 would
not become large quickl& but would hold the backgrdund level
'.20 before the human body enters for a certain period of time. . | "\
Thereforé,:the second integtatof circuit can be deemed to selec- |
tively hbld the amount of reflection from tﬁe_background,
The output levels of the first and second integrator
‘circuits 12 énd 15 are fed to a differential amﬁlifier 14, in
25 whach%é giffgrence a between the respéctive output léveié as shown
in'Fig7'5{¥5545~amplified to produce an amplified 6utput'1eve1
diffe¥ep¢e as shown in Fig. 2(h).

i



ground condition, only the ampbunt of variation of the output |evel of the
phot o- sensor 3 can be derived, and the anount of variation 10 can be
anplified. That is, si‘nce the amount of the original variation of the
output |level of the photo-sensor 3 is as small as about 0.01 V, it is
necé!gary to anplify the original varia-Stion. The output |evel of the
ditferential anplifier 14 is 15 applied to a conparator 15, in which the
applied output level is conpared with a set |evel value A applied froma

| evel setter 16 as shown in Fig 2(h), and mhen the output level is equal
to or higher than the set,

ratqr 15 outputs a signal
[err] having a predeterni vdl ?a{j‘g%leé%cle ngwﬁh? FeEey. °fgﬁgg reﬂ?‘il ’

This signal [er I’t]:.thax&ﬂInpU'Erdno tAe MackQrMdndt bndlﬁa@r Léfd1aberetel keidetldn 1N
which the tinme period when the signal [err] is output is observed, and if

tHe signal [err]3mo8np ot themugam bodés cthitnésl Sevabidtiorrqf ghe mmeutt hen a
human body sens r t €3 ol veI S
out put until th?ﬁegﬂ F‘grﬂ“?e%%\ests& (t hé"?n lgﬁtaﬁ ‘Fgét}hga%u md ? Fhe _
conpar at or 45 i shumannediyOFé)siag ségpion 7rcdn Ye diriyed and- ixﬁ)plllfleée trthére -

predetermnedp lod [err en _the nal, [ Is qutput inplies a tine
period of the or{?é'F 281 ﬁ%ﬁ o) t“'ﬁé9 o?%‘éﬁl}st the, e fHl §o5E PR -amQUNT ay's
reflected by faéﬂohnaxesrae&k@:rouhayxsasofvasm laghg xre%m@CJeeéhm AB¥ {RVbEG pody

have enters the 5 phot o- sensor 3 and output of the photo sensor 3 when
infra-red ground condition, only the amount of variation of the output level *’

o of the photo-sensor 3 can be derived, and the amount of variation
N 10 can be aﬁplified. That is, since the amount of the original
“variation of the output leyel of the_photo-sensor 3 is as small -
as about 0.01 V, it is necessary to amplify the original varia-
tion. | '
_ The output level of the differential amplifier 14 is
15 applied to a comparator 15, in which the applied,output level is
compared with a set level value A applied from a level setter 16
as shown in Fig. Z(h), and when the output level is equal to or
higher than the set level value A, the comparator 15 outputs a
signal R1 having a predetermined voltage level as shown in Fig.
_ 20. 2(1).
| Th1s s1gnal R is output to a pulse width discriminator
c1rcu1t 17, in whxch the time period when the signal Rl is output
is observed, and if the signal R1 is output for a predetermined
.ﬁeriod gi'or'more, then a human body sense signal R2 at a pre-
25 __determingd fdltage level is output until the signal Rl ceases
(that is,zuntil the output of the'comparator'ls is turned OFF)

_fgsushown in Fig. 2(j).

e
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rays reflected by a human body have entered the photo-sensor 3 can be

di scrimnated, and thereby nmal function of the apparatus caused by falling
snow or sunlight can be prevented. Mirre particularly,” since the period when
|nfra red rays 10 reflected by fal i®ng snow or rays of sunlight o
refllected by any moving body enter the photo-sensor 3.is a very short *~
period, the perlod when the signal [err] is output fromthe conparator 15
in that case is shorter than the predeternined period [err], and so, the
pul se width discrimnator circuit 17 does not .output the 15 -human body
sense signal [err] in that case. The human body sense signal [err] issued
fromthe pul se mAdtthrscrmhﬁnarcdeaemmummdl@ew&oﬁnngfWMenaﬂhanylgﬁhl i ch
starts operation of a relay 19 in response to .input of the signal [err],

and al so mbﬁc%#%ﬁ%bslﬁbéiaﬁléntémetD@Tﬂ@ﬁayfigh&fmmdea phat 2mtput of the_
determ ned period of ti sed sjince dlsaﬁpearance of the signa

[err], andP %E°T%?%§/°IQ§EHRFFn&§ Tas T8k FdYSa T edsibyhfialildng snow or
controller not s omm ng_ It eration. Mre particularly, as shown in
Fig. 2(k), r?YSt‘H b&d§e iﬁé’@ éﬁala"[yelnp]"ll@l t haye wéltteirr#;erthfe
T L e At e 0 %gﬁzseeng%er? ", T e e
e L EaPEL eI a0 S Bl B ok SRR AL isensa,
- ftlrrggnlt A (rjg%%xgt nggc&gg exrflifadeq %gggggngggg{mwnr&@ﬁ W%eb%%a%&&e
caused by falling snow or sunllght can be prevented. : 5’) -
More partlcularly,_51nce the period when: infra-red rafs'
10 feflected'by_falliﬁg §ﬁow or ta&s_of sunlight reflected by any'
'moving.body enter ﬁhe'phqto?sensor 3 is a very short period, the
~period when_the_signal'Rl is output'fr5m the comparator'lS in
that case is shorter thad the'predetgrminéd period t,, aﬁd s0,
the pulse width discriminator cifcuit_lf does,hdt output the
15  human body senSe_signél Rz-in tha£ case.
| Thé humaﬁ bédy_sense-signal RZ issued from the pulse
‘width discriminator ciféﬁit I’Iis input to a timer 18, whicﬁ' \_)
| starts operation of a relay 19 in. response to 1nput of the 51gna1_
RZ' and also which stops operatlon of the relav 19 after a pre-'
20 . determ1ned perlod of time has elapsed 51ncg d1sapp¢arance of the
signal RZ, and.the ré;ay'19 continues to output a control signal
to a cpntfoller not shown during its operation. |
More particularly, as shown in Fig. 2(k), ifsthe human
body sense signal Rz is input to the timer 18 from the pulse"
25  width discriminator circuit 17, ﬁhen the timer 18 actuates
the relay 19, and even after disappearance of the signal R,

the timer 18 is held ON for a preset time t,to keep the relay 19



5 put only when this difference in a reflection anount has a pre-
determ ned val ue or a higher. val ue and such val ue continues for a
predet erm ned period or nore, in the event that the sustaining period of
the«di fference in the reflecti on anount havi ng such value is relatively
sho™ as in the case where rays of sunlight 10 refl ected by any noving
body or projected infra-red rays reflected by falling snow enter the
phot o- sensor, the hunman body sense signal would not be output, and also in
the event that the differ- ence in the reflection amount is small as in the
case where variation of a radiation efficiency of a projector or variation -
15 of a refl eqdriugPed@mount froma floor has occurred, the human body
sense signal woul d not be output. Therefore, the nal functions as occurred
in the heretofore known app#gssribedvaboye nstinge isdifferendeiddtynen agaflec-

human body standing $fddne €8k 'eréé]&%%dnd ?a?lg 2 reflection anlx_‘og.i'xxﬁ\’?{ﬁm 1 PESat e

above-descri bed second 1 ntegrator circult as a relatively l[arge t1ime
constant for thebgdyr postheofikierisvdenpcond yand &cdmaat bady aemeentsifpidimia out-
background, the a paratu% invqlvgs t he foLIomﬁn%,problens. That is, due to
the large t7ne c%ffsf’%h‘f whep thig guEifrense in gprgflactiqn aReYdn MafAUREST rom a

background has chaReRthdd vhliee ©258 Mifzns¥i f4alknehdOtuen RAMRE SAYERGe Lol N the
case where an orientationof a projector and/or a photo-sensor has been

changed, - 12-2 tpiredetarmingt perdod rarchotred ndnuths levemt ithatr et sustadging ed
value is recovered; 8 §Pend EAW bl IhAY SN ibn anount having such
U ' - valuelis relatively short as in the case where rays of sunlight
10 reflected by any moving body or projected infra-red rays reflected
" bv falling snow enter the photo-sensor, the human body sense
~ signal would not be output, and also in the event that the differ-
énce in the reflection émount is small as in the case where |
variation of a radiation efficiency of a projector or variation
15 of a reflection amount from a floo} has occurred, the human body
sense signal would not be output. Therefore, the malfqnctions.as
accurred in the heretofore known apparatus would not arise.
_ _.In-addition; even a human body standing 5till can be
sensed. _ |
23 ' However, since the above-described second integrator'
circuitlls has a relatively large time constant for the purpose
of deriving only a reflection amount from a-background, the
apparafus involves the following probiéms. |
; ;_“;‘Thgs is, due to the large time constant; in the event
23 th#f'd?%qugéfion amount from a background has changed in the
case of swiééhing ON a power source or in the casé where an
orientatioq:ﬁf a projector and/or a photo-sensor has been changed,

. .-
)
S

N



In the case where a human body continues to stay in the human body. sensing
region, the integrated value rises gradually, 5 hence the difference
bet ween the outputs of the first and second |ntegrator circuit becones-
snall, and a sensitivity of sensing a human body is lowered. In the eueht
that a human body which continued t®-.stay has dlsappeared it takes nuch.
time until the |ntegrated val ue 10 whi ch rose in the above-described
manner returns to the inherent integrated val ue.. Therefore, in the second
integrator circuit 13, as shown in Fig. 3, a parallel connection of first,
second and third resistors 21, 22 and 23 is connected between-an input
termnal 15 then iantakes wogrmuchdeimd encinah OfherefOpirtiebited0vabud i rst

" switch 24 is_connected, i.n series ip the branch of the first resistor 21, a

second swi tcf'ls ESCP¥ethABCERRY SeRORE ANLESTALOF HEl I ARch of the second

resistor 22, an actuaj] @ReCidseUivhe Rf at Réndnl b8dy %WhEP:{he%“cé Seg9Neched to a
push-button switch 26 via a NOT gate 27 and is. al so connected to a

pover sour cehyman dody mensiug regdomn thet umeug@ntesi rvei,nni rgfes fgradeaidiyd switch

25 is connec 0 he Pyl se wi d iJrinator, circyit 17
via a NoT bg’gcfg(%hgéh%teg%cgetg Ewe ég tgr sbe% g \fm§FBri‘mdt R °f“|Hrst
switch 24 i slﬁwgrabed MchDt bRcORES &tnﬂlp,el’alnada Ofenbi v it@So £ &lenbing he timer
28) when the 25 powersource is switched ON or the push-button switch 26
i s  de- press8dhumandbedye isetWifdedwnitch 25 is normally ON but is turned QFF

when the human body sgnsfesi@hd! vﬂaecr A h.an&nouawtwhfl&mom?nm 3 stay 13-

has dlsappeared, it takes much time until the integrated value &'J
10 which rose in the above-described manner returns to the 1nherent
integrafed value.
'Therefore; in the second integrator circuit 13, as
shown in Fig. 5, a parallel connection of first, second and fhifd
'resistérs 21, 22 and 23 is connected be;ween an iﬁput terminal
15 ﬁhd an ungrounded terminal of a capacitor 20, a first Switch.i4
is connected in égries in the branch of the first resistor 21,
a second switch 25 is connected in series in the branch of the
-second resistor 22, an ac;uafion.circuit of the first switch 24
is connected to a pﬁsh-button switch 26 via a NOT gate'27 énd is
20 also connected to a power source via a timer Zé, and an actuation -/
circuit of the second'switch 25 is connected to an oﬁtput of the
pulse width discriminator circuit 17 via a NOT gate 29. By making
the aBoverdescribed provision,'the first switch 24 is switched ON
for a certain period of time (as set by thethﬁm'Zs) when the
25 ' powér-sohrce is switched ON or the push- -button sﬁitch-26'i§ de-
'pressed, and the second switch 25 is normally ON but is turned

OFF when the human body sense signal Rz is output from the pulse



width discrimnator circuit 17. Since the second integrator circuit is
constructed as described above, during a normal period when the power
souwce is kept switched ON and the push-ﬁgtton switch 26 is held OFF, 5

the fi'rst switch is kept OFF because afl attwuation signal is not input
thereto, and the second switch 25 is kept ON because an actuation signal is
I nput thereto due to the fact that the pulse width discrimnator circuit 17
does not output the human body sense signal [err]. 10 :
Accordingly, a parallel connection of the second resistor 22 and the third
resistor 23 is connected in series with the capacitor 20, and a tine '
const ant. [ ewildtdf disctimismptaorcireeittlat this nonent is chosen to have a
sufficiently |arge value for carrying out the above-described integrating
operati-on as the 15 . Sdtshdtheitsegendrintegrator Vabreuit ikenonherpoved as
source has been swi tched ON or when the push-button swi tch 26 has been .
swi t ched ONdesGTiPehabhover dyFing 3 sneEPR Ll Areuled nyhancthe apewpsr Fourset
by the tiner, 28, a parall.el connection of the first, second and third
resis- 20 kSorkepty SWLchfd AN and o R 1hUSESR eSWhFER 2helsapaédt OFF,

20, and the co Site resistanc al f, these resistors becones spall er
Chan t e rediN& HHOS HfS S bR cERE (T beRFTANSSE | 48 25FUSHIOR| DRERALL he not

SEond 20 it 'GRARES B0 00 Zocdhe SLeten 25 IEERRIRTh LRI, B,

t he second integrator cirtult during
El'ﬂgrfai‘ g‘reew%tﬁf%ﬁqiéﬁ{ rdi gHd1 NGs Lo 0L ERd r LS &’ﬂe“%\ﬁﬂe%&@'ﬁ@hat the pulse
: e, power source has been sw tched
o/ ~width discriminator circuit 17 does not output the human body
sense signal Rz.

10 - . Accordingly, a parallel connection of the second

- resistor 22 énd.the third resistor 23 is connected in series with |
the capacitor 20, and a time constant T, of the integrator circuit
at this moment is chosen to have A sufficiently large value for
carfying out the above-described integrating operation as the

15 . -second integrator circuit.

Whereas, when the power source has been switched ON or
when the push-button swit¢h-26 has been switched ON, since the

- first switch is kepﬁ ON during a certain period set by the timer
.28, a parallel connection of the first, second and third resis-

20 tors 21, 22 and 23 is connected in series with the capacitor 20,
and the composite resistance value of these resistors beéomes
smaller than the resistance of the above-described parallel con-
‘nection of the second and third resistors 22 and 23. Therefore,

a time coﬁstant T3 of the second intégrator circuit during this

25 period becomes smaller than the time constant T2 during the normal

period (Tz > T3).

-Therefore, when the power source has been switched ON



-14- or when an orientation of the projector 2 and/or the photo- sensor 3
has been changed, it is possible to nake the second integrator circuit take
the.inherent integrated value within g4short period of tine by reducing the
ting constant of the second 5 _integrator circuit 13. In addition, {Fen
t he human body sense signal R2 is output fromthe pulse width discrimnator
circuit 17, since the second switch 25 is turned OFF, only the third :
- resistor 23" is connected in series with the capacitor 20, and at that tine
the 10 resi stance of the resistor in series with the capacitor 20 be-
cones largest. Accordingly, a tinme constant [err] at this nonent is

| ar gest ([oor jhen [anrqrientation afcdhei pgbyecuhen2aahdiam Bbdyphasoent er ed
t he human body sensing region 7, the time constant of the second integrator
15 ci r SANSOB Hhranekesn rgbanghdn Lhatsdopshgblenspnmrkgethed secondhat
in the event that a hupman bod ontjnues to stay in the human body sensing
region 7, Hqﬁ?g?ﬁQQﬁzﬁ%%F%hfugaﬁg Bb@véﬂpﬁﬁeﬁFoﬁ?FFSFﬂéeéoVﬁﬂgﬁ,W&ﬁaln a

t hereby | owering of. a,sepsjtivi can be prevented. Also, if the hunman
body t hat %fc%hﬂh%d"?o*%‘f‘?ﬁyggoregi‘ﬁl?ge%ﬁﬁrrﬁﬁ"‘8089“§'éﬁ§itn§fr &heoferond
di sappears,_then the human. bogdy sense signal [err] becones not to be output
fronthe dﬂgﬁgﬁﬁ h %}£§¥f€1g§tor circuit 17, hence the second switch 25 .

s turned ON Thus, ghnggalbeohl EnERNEhE huhin! BIHGCdehERMShgREh RO fer ]

the_integrated'value of the sepbnd Integrator circu _ &t Urn to
an i nherend, g€ Aede el pe1¥etNiach 8hoEriRehhedrobirei®e Ther shinte. thy

maki ng use of the second integrator : ' _
second switch 25 is turned OFF, only the third resistor 23" is v/
connected in series with thé éapacitor 20, and at that time the
10 resistance of the'resistdr in series with the capacitor 20 be-
comes iargest. Accordingly, a time constant T, at this moment
is largest (T; > T, > TS), |
Accordingly, when a human bodv has entered the human
_body sensing region 7, the time constant of the second integrafor
15 circuit.ls becomes larger than that during a normal péfiod, so:
that in the event that a human body continues to stayv in the
human body sensing region 7, the integrated value iévprevented‘hj
from rising so high, and thereby lowering of a sensitivity can
be prévented.: Also, if the human body that has continued to stﬁy.
20 in the human bod? sensing region 7 disappears, then the human
| . body sensé-signal Ry becomes -not to be output from the pulse
width discriminator circuit 17,nhénce the second switch 25 is
turned ON. _Thus,:since the-time:éonstant iS'reduéed from Ti to
Ty, the integrated value of the second integrator ¢ircuit 13 can
25 return to an inhereﬂt integrated value'within.a short'period of
time. | |

Therefore, by making use of the second integrator



circui't 13 as descri bed above, the human body sensing apparatus shown in
Fig. 1 can achieve satisfactory human body sensing oper- ations so |long as
a human body does not continue to stay too long within a human body sensing
regi'u(. However, in the case where 5 t he above-described second '
~integrator circuit 13 is used in the human body sensing apparatus in Fig.
1, "'since the largest value [err] of the tine constant of the second
integrator circuit 13 is a value corresponding to the resistance of the
third resistor 23 and the resistance of the third resistor 23 is finite in
magni - 10 tude, the largest value T of the time constant is also a
finite value, hestsuddtr inGisadastribed pidved tHe Aukff bEE&F i RRs MNP URpafd @R A
human body is consecutively input to the second integrator circuit 13, then
the integrated v iR Fife lethachityegsatintactexyuhumamn brdy| Lenedng iopes-t o

rise gradual ly -dggiéngdggelénﬁcﬁg@'ﬂh&é body OfesNBod %fokfﬁ{»{?g@%?n%gn%%%?%ﬁgd

by the human body, and as a're- sult, a sensitivity o
sensi ng appar at usitisinl ewemaneblody senst ingr regials, Hdwexehurmnthodass haidrd
continue tq stay

t{"n %he h man, %ceiy sen i,ng rggi on 7 for an extrenely:long
period, theh the Fht% §Y BT EA VA Ue PRVt e EREEAT | HreYt hiiPnds ctecult 48
woul d 20 be RUMMESEEY AefisifE 98804k udNEn tiQ. O [ fs@hOGR el {HFPelRevalue
integrated value_in the first integrator circuit 12 would becone small, so
that the sensitiVjtdf it8e|Ger Bens tans etorthe praspad rindeanbinsi AbrRuisf 13 He
second. I ntegr ?‘t of glrugu& rfe@ggmn?pggrﬁteu%saﬁq.gﬁ NG E}ge tt'il?r&’fr%%%‘% T 23
~invention, which 2 as been further inproved so that éevenin He
abQye- ment i oned smdeheheedicuencn@fothd hhisdnwisisvirt 23chs fieite ninmhagd,- i s
illustrated ' . : < '
10 tude, the largest value Tl of the time constant is also a finite
value, hence during a normal period if a reflection amount from
~ a human body is consecutively input to the second integrator
circuit 13, then the integrated value in the second integrator
circuit 13 would continue to rise gradually due to the increment
15 of the reflection amount caused by the human bodv, and as a re-
sult, a sensitivity of the human body sensing apparatus is lower-
‘ed. In other words, if a human body should continue to stay in

the human body sensing region 7 for an extremely long period, then
thé'integrated value in the secdnd integrating_circuit 153 would
W, 20 Ibe successi#ely'inCreased and the difference from the integrated
value in the first integrator circuit 12 would become small, so
that the sensitivity-is'lbwered. '
A second preferred embodiment of the second integrator
‘circuit in the apparatus according to the present invention, which
25 has been further improved so that even in the above-mentioned case
- the lowé}ingwuff;he sensitivity can bg minimized, is illustrated

in Fig. § jointly'with'its peripheral circuits.



inFig. 5jointly with its peripheral circuits. As wi || be apparent by
comparing Fig. 5 with Fig. 3, a difference between the respective second
“integrator circuits 13 exists only in.that in Fig. 5 'the.third resistor Z3
- conpect ed between the ungrounded terninal of the capacitor 20 and the igput
‘5 of the integrator circuit in Fihg.-. 3 is omtted, with respect to the,
ot her points, the constructions of these two second integrator circuits 13
are identical, and so, correspondi ng conponent parts are given |ike
reference nunerals. Hence, with respect to the ci rcuit construction of the

second integrator circuit 13- shown 10 - in Fig. 5, further explanation
thereof will be onittelf Hétd PaNPPRaFRAfaPY ‘i%‘Péﬁb'P&'atFF-S)nss Watlﬂlﬁ‘lﬂerén@e .
bet ween' t hese gf ¥ 2REONSE iBbROIAL Qbsdctg il tsecdad "Gtk jRgito! { oW ng
points: 1) During-a .normal period when a power sourc f)een con |nuously
swi tched ON ardistseoplphinbghabrinsRigcts,26he3hird reustor Za ¢conkeeted OFF, in
contrast to t fact that in al ] el
connection of %fﬁ SN %‘de"‘éﬁa“‘%‘ﬂ gef%lsf’iaét%gc{wgf%%&lg%’ 3“3 E‘Eijﬁﬁéﬁt’é’cfultn
series wWth the ﬂadoaﬁt&@ratze ¢irch@t MaFipNtrgsadmitteld | GMich, r¥pdca dd Me
constant [err] at that tinme is determ ned by the 20

resi stances ofthe REMECRAHEtaAmdthehiCPRS FRETEoRs §f22*‘°éﬁdf-‘2¢8 sgAond ﬁeteamerty of
-the capacitor .20, be, Gl EgLidicshoWkgi B, Fi

period the sego{r)ldmrtgs}st or 22 and the cap%mctggféwzogu Qoﬁ %{ekgtqeggn serjes
to form an i neegrgitven b:kecmefem@teanmmmlsonﬁaam Vigh respect to the at

that time is deternned b er tance-f
ercuzt constnﬁcggbn 0 e seconé)lntegrator circuit 13 shown NG
1d in Fig. 5, further etplanat1on thereof will be omitted here.

_ wlqh regard ;o operations, a difference betwegn these
two second integrator circuits 13 resides in the following points;
| l).Dufing a nbrmal_pe;iod when a power source has Been
éontinuously swifchen ON .and. the push-button switch 26
15 o is held OFF, in contrast to the fact that in the circuit
| shown in Fig. 5, a parallel connection of the second and
Ithlrd resistors: 22 and 23 is conneched in series hlth
the capac;to: 20 to form an integrator circuit, and a
time constant T at that time is determined by the
20 _ resxstances of the second and third resistors 27 and 25 o '
and the capacity of the capacitor 20, in the circuit
shqwn in Fig. §, during such a normal period the secqnd
. rgsistof 22 and the capécitor,zo are connected in series
;0 £orn_an integrator circuit and a time constant T,’
25 '_ B nt that time is determined by the resistance of the
| second .resistor ZZ and the capacity of the capac1tor 20

Z) During a predeterm1ned perzod set in the timer 28



second resistor 22 and the capacity of the capacitor 20. 2) During a
predeterm ned period set in the tiner 28 - 17 - after a power source has
been switched ON or the push- button switch 26 has been switched ON, in the
secgnd integrator circuit shown in Fig. 3 a conposite resist- ance of a
pararf el connection of the first, second and 5 third
resistors 21, 22 and 23 and the capacrﬂﬁ'bf the capacitor 20 determ ne a
time constant [err], whereas in the second integrator circuit shown in Fig.
5, a com. posite resistance of a parallel connection of the first and
second resistors 21 and 22 and the capacity of the 10

capacitor 20 determne a_}| constant [err]. .3) Durin eriod when a
hunan body has entered tﬁ%éﬁﬁaﬁmf)egdf/"%ec sf‘%\sg bre)«s@i%‘ﬁ‘t‘fgﬁ#}gb%t Ré hECBRR
switch 25 is hel d OFF bybtatwwnhswbithheeyhasepeen Swgbcted O8] Jin Sha1GRcbme first
~switch 24 is also held OFF, in the second inte- 15 . ) grat or
circuit shown in Fig. 3 &YeHTGEOT GHTERLY iShaWR IR Figarft a[camPpPsite des&stmi ned
by the large but finite | Ste- anGs Ay Lstar 23

capacity of the capaci to?lgc;éo,%tfv\%er eaé9§1ntcltaﬁxéé%e’"3gn6 ischtgegirrgt%br?ec@??%w d
shown in FFg. 5, a subst aimiddakrkyistoftsn?l.el2y drar §8 4ndreh@C:apacity of the
constant [err] is deternined.bgga,s bstantialhﬁwinfinrtel | ar ge resj stance

Y,
corresponding to a | eakaftP3@sPE2heE8 A MNEH A8 FINFTERT Frami 1IATEEF the
integrator circuit and tbege WeebAYNARAgEHIOF PRtcudl $HRmCaPaAGIgt 05, 20comnd

posite resistance of a parallel connection of the first
o _ and second resistors 21 and 22 and the capacity of the
10 . _ ¢apacitor 20 determine a time coﬁstant Tg'.
| 3) During the period when a human body has entered the
human body sensing region 7 and the second switch 25 is
held OFF by.the human bddy sense signal R,, since the
first switch 24 is also held OFF, in the second inte-
15 grator circuit shown in Fig. 3 a large finite time con-
stant T, is determined by the large but finite resist-
ance of the third resistor 23 and the capacity of the
capacitor.zo; whereas in the second integrator circuit
shown in Fig. 3, a.substantially infinitely large time
v 2 : constant T;' is determined by a substantially infinitely
large resistance corresponding to a leakage resistance
" between the input terminal of the integrator circuit
and the ungrounded terminal of the capacitdr 20, and
the capacity of the capacitor 20.
25 And, it is obvious that a relation of Tl'(é¢)>Tz'>T3' is fulfilled

similarly tdlthe-rglgtion of T;>T,>T;, and by appropriately
LAY

selecting the resisténces of the resistors 21 and 22 in Fig. 5§



the -capacity of the capacitor 20. 25 And, it is obvious that a relation
of [err] is fulfilled simlarly to the relation of [err], and by
~appropriately setecting the resistances of the resistdrs 21 and 22 in Fig.s
5 (-18- it is possible to realize in the second integrator circuit ini;
Fig. 5 time constants [err] and [ery] equal to the desirable values of <
time constants [err] and [err] in the second integrator cir- cuit in Fig. =
'3, and yet the tine constant [err] can be made infi- 5 nitely | arge
[err]. In other words, when a human body has entered the human body
sensing region 7 during a normal period, since the tinme constant of the

second integraf ofy n%ké{fﬂﬂe 5 8150 Saﬁé‘%%ESW&'i?lz%%n{zﬁfr' QiJc%'ilé {@roe, even
if a reflection amunt from a hunan body i's I npu e Second 1 ntegrator
circuit 13, 16ig. stheinentegswmined ValsTg amd gl"oB{ enoil itacthaskdirstid hence
the sensitivity of the human bodﬁfsensi ng apparatus woul d be scarcely

| ower ed. As w/flueseofpiideehtns52s t%aﬁﬁgRBelHe%*lﬁ PRI INERETSAT SiTg to the

present | NVentioninSENEe 53 HUTGae DAY (3RISBSLANAN, | Scalkdbe nddd! pai 1
response to a difference Detweén a refiection anouht from a background and
a refledion aboahyt largen(F; Mman bodtheewsrrds{ witangcumant body bésa

radi ation efficien ctor ar changg Pfd conditions .of a. bcflckground

shoul d exi st eﬁt?ﬁf%ﬁg{)é‘%?gégdﬁ e TeN38d el r atEry™ e PRt PSR Woul d not
occur, and eveina0 the €inkUBHHs andyostthndiéw@nat ildegeatoheisenzeds ber
addi tion, since the human _body sense signal is output S
C o comes substantially 1nf1nite1y large, even if a reflection amount
from a human body is inﬁut to the'sécond integfator circuit 13, o/
10 the integrated value is almost not increased, and hence the
_sensitivicy bf the human body sensing apparatus would be scarcely
lowefed. |
_ As will be apparent from the above description. ﬁccord-
ing t§ the present invention, since a human body sense signal is
15 output in response to a differenée betweén a reflection amount
from a background and a reflection amount from a human body, even
if change in time of a radiation efficiency of a.projector or
change of conditions of a background should exist, a human body
can be sensed accurately, malfunction would not occur,-ﬁnd even -
20 a human body standing still can be sersed. ' N\
In addition, since the hgman body sense signal is output
when the above-mentioned difference in a reflection amount has a
-predetermined value or larger consecutively for a predetermined
périod of time, in the case where the projected infra-red rays
25 are rgflgpte@ by falling snow and enter ;he photo-sensor or the
ra?s of ;uﬂiigﬁégaxé reflected by any moving body"and enter thé

photo-sensor, é‘human.body sense signél would not be output, and



when t he above-nentioned difference in a reflection anount has a

predeterm ned value or |arger consecutively for a predeterm ned period of

tine, in the case where‘the projected infra-red rays 25 are reflected by

fal | kg snbw and enter the photo-sensor or- flle-rays of sunlight are

ref| écted by any novi-ng body and enter- the photo-sensor, a human body sense

si gnal woul d not be output, and -19- therefore, nalfunctions woul d not .
s of sunlight. In other words, the -

b d by f || th

chor tcom nge GPTEHE S BRI REHI R Y T Pereabns o aliomnnsucse thetaeys

Chown a5 comit, SPRBt: 1B, Sthert tgbdss deng shoBicpalie B2 Peaend Sprmsatus
th t f fent | t NO.

8614273 (Set ik Ko 3370360 TSP il Sng M B8 %L HAlY, BERCBORBY LT g

devi-ce for an automayig Fq.aors tﬁéefﬁsﬁnﬁ?ceaggfézl?zz@nt is %R?lﬂ‘éy\@jm

chsin
apparatus for sensing a human body conprising a projector projecting

infra-red rayapheierdasa skl it Besty 238 HsNPs el WhowA RO a3gNFOr for
receiving infra-red rays reflected fromsaid human body sensing 5

regi on and out putti ngeferettedls UcﬁdctéugibabuﬁQfol’-sérmmélﬂaleﬁ@ MP1icHteRs iNgy of
incident infra-red rays, a first

86142713 (Serial No. 2178208 ) of the same date entitled:-

“Controlllng device for an automatic door" (reference 230P52376).



i ntegrator circuit connected to the output side of said photo-sensor and -

y smal | time constant, a second integrator circuit '
. Hmc"ﬁ I out put side of said phot o- sensor and having a -«
reTaﬂiverHIasge*tlne constant, and a2@esponse circuit connected to thef

outputs of said first |ntegrator circuit and said second integrator cir |t
for outputting a human body sense signal when the difference betmeen_said
respective 15¢qraiMg:QuUt puts is held at a predetern1ned | evel or higher
consecutively’Tor a predeternined period of time, wherein said second
integrator circuit includes neans for shortening a tine constant of the
circuit for a predeterm ned period of time when a power source has 20

been switchedlON an apparatinst for Swinsihghas Huam Iayeicprad ngEans for
el ongating the tinme constant of the circuit during the period when said

human body seD$OJ9cgnalfm$ erojectingmingira -respaays towatids a hudhn?. An
apparatus as claimed in daim1, wherein said second integrator circuit
becormes to habed¥ seBsiag: cLUipn.nfi mllOéZOtﬂms@Gthreﬂmm d.tine
constant of the circuit has been elongated. 5 . An apparatus as
clained in O &Rfre-5eds rays Fetdechede f@%lﬁatidcmalnslh?gh'a s@nsridagent i al

ampl £fi er connect.ed at .its . differential .i nput, si.de .to qQutput. sides of said
frps? and Secgﬁgloﬁtg@@apgfg&gﬁimqtgn leé%rlcal 31gn;i J%rrespondlng

to an intensity of incident infra-red reys._a_flrst
integrator circuit connected to tne'output side of said
'photo-sensor'and ha?ing a relatively small tine
constant, a second integrator circuit connected to the
10 output side of said photo-sensor and having a relatively
large time'constant; and a response circuit connected to
tne outputs of said firsr integrator circuit:and said |
- second integrator circuit for outputting a human body
sense signal when the difference between said respeotive
15 outputs is held at a predeternined level or higher
consecutively for a predetermined oeriod of time,
wherein said second integrator circuit includes'meens -
for shortening a time constant of the circuit for a |
predetermined period of time when a power source has
20 been switched ON or a push-button switch has Been.
‘- actuated, and means for elongating the time constant of
the c1rcu1t during the period wnen said human body sense

signal is output from said response circuit.

L



respectively, a conparator connected at its input side 10 " to alever——

setter for setting output of said differential anplifier and m" m
predet erm ned | evel ,and ‘devel oping its output when the out_pu“ ” '"'"""””m
differential anplifier is higher than sabf predetermned level; ‘a pulse s "«

wi dt H¥di scriminator circuit connected at 15 its input side to an '
out’put side of the conparator and developing its output when the output of
said comparator is continuously devel oped for said predeterm ned period of
time, and a timer .connected at its input side to the output side of said

nd a timer c 8t its input side to th side of sal
Current (0 a | odf §/annfidfi ‘af iained Yo Pian. k. GhEelh arth Wi o

di scrim nator ciggdda linte fﬁ?o f %fﬁ _ eterm ned period of
tinme after the output of sa# puﬁosce W ﬂ%ﬁﬁﬁcér)n%a%aspeclarcwt ceases to
exi st. substantially infinite time constant when said time

constant of the circuit has been elongated.

5 3. An apparatus as claimed in Claim 1 or 2, said
response circuit comprising a differential amplifier.
kz connected at its differential input side to output sides
of said first and second integrator circuits,
'respectiveiy. a comparator connected at its input side
10 to a level setter for setting output of said
differential amplifier and a predetermined level and
developing its output when the output of said
differential amplifier is higher than said predetermined
level, a pulse ﬁidth discriminator circuit connected at
15 its input side to an output side of the comparator and
developing 1fs output whén the output of said comparatér
is continuously developed for said predetermined period
of time, and a timer connected at its input side to the
output side of saiad pulse width discriminator circuit
20,  and applying an electric load cuirent to a load from a
time of developing the output of said pul#e width
discriminator circuit to a time of passing a second

i .'predetermined period of time after the output of said

“ e, _ .
pilde width discriminator circuitceases to exist.




