MULTI PLE FLASH RANGE FI NDER 2219709 The present invention relates to

.amltiple flash 5 range finder for .use in an auto-focus canera or

ot her di stance determ ning apparatus. An auto-focus canera equi pped with a -

range finder enploying nmultiple flasheg is known.’ The range fi nder

conprises a plurality of light emtting devices for 10 - emtting |ight .

towards a subject, a light receiving device for receiving the |ight )

reflected fromthe subject, and an arithnetic processing unit arr§?f dgto
-7 t he

receive output signals frgg i e ice and |
di stance to the subject basegEgﬁg&gﬂé§g§§§§§§hg%g?§?$he lig ;gnittin : .
devices are activated by a drive circuit so that each one emits a plurality

of flashes duringrRer ggE8EALYEnPEALEENOkellbtR [ @0 b Mitliplas Flxam in '
Fi gure 4. The Itggéeen1tt|n devi ces 20 LEDs whi.ch em t

C nay be ,
infradred rangei 5,EA7| B ﬂt1FsaBa§§§8“FRFH§gﬁa§e§?n@§aq54ﬁ§mtor | ens
before fal ldigtanceéh@esabnening apparaehbected light is then focused onto '

The arithmet o 2shd SEFecEectt EdnPd ShuapBaR, Hath & 2kvoe L, ot
based on thempbsyingrmaltiplehfiashesf isckadwhi.ghTheocasge finder ocal
Sgﬁbé‘ﬂf?oﬁé‘r“ﬁ‘éﬁ;@%ﬂ%#S@ﬁa%zﬁgégffﬁﬁéﬁ?' e e i ode
dur i njo whi cemikeings thghbdtowasdendt subjact, i aeliphts Feceivdmg and so a
long tine igevBkencéP PFBaSLvEnghendi $igRccreribbtaddifroanthiehe LEDs produce
a |large anount ,of heat and, therefore, "the peak current availa S
i tod. | EUbigEe. Rt A FFHRSLLF BECERSBAPEn B AEIBRE] o
receive output signals from the light receiving device
- and to calculate the distance to the subject based on
15 such signal.
The light emitting devices are activated by a
‘drive circuit so that each one emits a plurality of
flashes during a respective period of time s £,
t13’ as shown in Figure 4. The light emitting devices
20 may be LEDs, which emit infra-red radiation. Such
light is passed through a single projector lens before
falling on the éubject. The reflected light is then
focused onto the light receiving device, which may be a
position sensitive photo-diode. The arithmetic
25 processing unit computes the distance to the subject
based on the position at which the reflected light -
focuses. The focal distance of the camera lens is Qﬁy
subsequently adjusted automatically.
In the conventional multiple flash range finder,

30 the sum of the periods during which the infra-red LEDs
emit light, i.e. t11 + tlz + t1s' is long and so a
long time is taken to measure the distance. In

addition, the LEDs produce a large amount of heat and,
therefore, the peak current available is limited.



power . Consequently, the accuracy with which |Iong di stances can be
measured is restricted. The present i'nvention seeks to provide a range 5
finder having light emtting devices which produce a snmaller quantity of
heat and whi ch can nmeasure | ong distances with inproved accuracy and in a
shorter time by conparison with the conventional range finder described
above. 10 _ According to the present invention, there is provided a
range finder for a camera conprising a %Iﬂ%ﬂity of light emtting devices
for emytting light towards a subject, a light receiving device for
receivirng light reflected fromthe subject and for 15 generating a
correspondi ngepdleRUt asilgfdltatidid N GeRfoEdtd oftatitfe A IgHE Bhigsigsponse to

the output signal to calculate the di,stance to the sybject, the |ight

o t L1 ng. devPOBEThe; nCORSRIRSIT Wy adREAFaUF Aty v Sy el g | Uy
successi vel yddstaakies' clane bel mwasutfed is restriyteddrably, the sequence of
1ight emssions is everal .. | Oy ) 'S tures a
met hod of driving gh%upﬁ’?fe%%é&f ﬁ%g%qég%@%geﬁ%&:rﬂméll% %rzoauéieai n a
camer g and’ cfipderehayipigiddighty exfititiiglg dewiees grhisein prduce @nitting
~light to a suhi ' I YA s [ V1 I'éﬁé reflected
fromthe Sub%g??ﬁhgngﬁg#tglﬂﬁ[ %ﬁe‘?{‘p%ﬁsy n‘éﬁﬁ‘fﬁ‘}/ t aét‘hfeecjél s the

out put si gnafiftamcese witdhimraved RETREARY ARA ki uIshakter ¥R ance to
the subj ect, pyheorparisdn Wit the ddiivdit ich£P Usdritfe tHEnddpral | i ght

emtting neans to.emt Light successively and repeatedly in such a way that
each |ight eﬁFFFFﬁ&eﬁe§k§g§hits nonentarily and that only one |ight

gnitthgg neans em Asccairding o the present invention, there is
. provided a range finder for a camera comprising a
N plurality of light emitting devices for emitting light
~ towards a subject, a light receiving device for
~ receiving light reflected from the subject and for
15 generating a corresponding output signal, and
processing means arranged in response to the output
signal to calculate the distance to the subject, the
light emitting devices being arranged so as each to emit
light momentarily sucéessively one after the other.
20 Preferably, the sequence of light emissions is
repeated several times.
The invention also features a method of driving a
multiple flash range finder which is for use in a
camera and comprises a plurality of light emitting means
25 emitting light to a subject, a light receiving means
receiving the light reflected from the subject, and
an arithmetic processing unit that receives the output
- signal from the light receiving means and calculates
hé'distance to the subjeét, the

30



5 The invention is described further, by way of exanple, with
reference to the acconpanying draw ngs, i'n which:- Figure 1 is a diagram
illustrating the operation of a range finder enbodying the invention; 10
Figure 2 is a block diagramof circuitry within the range finder; Figure 3
Is a timng chart show ng the relation- ship of respective light signals :

em t1ed by | habhoREbhkoG: SR £65cahathE EABIBILEATCTs cRR chlce

Figure 4 is a respectlgé signal s
em tted by |mgﬁnSeﬁ¢temh§ &éghEe§u§¢eaSGUﬁ&§nﬂn§n§Bpﬁ§ﬁ§§lY'ﬂ@eﬁuchefggflng

to Figure 1,4 &Q&eéhhtgéacﬁ”lighﬂgeﬂfﬂtﬁﬁﬁehganslBmltsRmoﬁ@ﬁtﬁrhught

receivi ng dew&e are nYunte on t front surface of a camnera.
The |ight enf® FéaHeQPé¥s°ﬁﬁ tghpr eRAtLERG MepRE ERANS 8 FhitdfCare
arranggd to enit irmheainedntidhaisofesovabdd gugthpect By wayhefl i ght

et aot s "Ono-Skafotgy G rbErEhOR . £b tha°hEdohERAYLHG, BURLRRS .

di stance of imewbBiGhect . The light receiving device 1 may, for exanple,
conprise a DOS't'0?1§§P%ei'¥§ Qhaig rQﬁtfgiﬁétraEEhghfh éﬁ%@hﬁ oftt 2

certain distance fro | t1ng devices err The 30
three |ight %ﬁ1@tFﬂ@gﬂe@%ﬁéérsﬁ@beéﬁiﬂﬁl?heniﬂvﬁﬂ ie8iof |ight such that

only ogg device enrigufegbtlataablbez apdgeanhodeyi peudBly Qﬂthina singl e
nonent ary flgﬁh of IIg The I'ight:-rayS emanating fromthe |ight

enmtting dev %srfﬁg?] l%ﬂﬁr'[err] pass through a 4 projecting
condenser lens 2 anﬂgﬁnenxligha spoing [ ehart[ shovingsphet redhyionat the

subj ect 0. Tbﬁlﬁ'gﬁtré§£é8€1$g ilgﬁ%tQEgEEPéQCtlgteé by light

emitting devices of the range flnder, and Q,

15 Figure 4 is a timing chart show1ng the relatlon—
ship of respective signals emitted by llght emlttlng '
devices of a conventional range flnder

Referrlng to Flgure 1, three 11ght emlttlng

devices IR ' IRZ, IR and a llght receiV1ng device 1

20 are mounted on the front surface of a camera. The
light emitting deV1ces may comprlse LEDs, for example,
which are arranged to emlt 1nfra red radlatlon towards a
subject 0. = The light receiving device 1 receives the
light.reflected from the subject and detects the

25 position of such received lightffor-determining the
distance of the subject. The light receiving device 1
may, for example, comprise a positibn sensitive photo-
detector, which is located at a certaln dlstance from
the light emitting devices IR , IRZ; and IR_. The

30 three light emitting devices succe551vely emlt pulses of
light such that only one device emits light at a time
and each device only emits.a'single momentary flash of
light. The light rays emanating from the light
emitting devices IRI, IRZ, and IR3 pass through a'_



concentrated by a condenser lens 3 and inpinges on the 5 | i ght

recei ving device 1. Since the condenser lens 2 in the sending path is

equi val ent to the condenser lens 3 in the return path, the light is focused
onto the light receiving device 1 at a.sf%gle point. In this way, the Iight
reflected by the subject 0 10 is collimated into a fine pencil by the

d |
condenser | enprd feit 4 r"@fc%dﬁdﬁq’)é%?q'éﬂsg@ arrfa:@ ’{Fb?éﬂy i o are erbetirl cal

converts the position @ spot recelve

si gnal “vepr eséhti nFaaRERistedioe B the fuhiad An aut o- f ocus contr ol
systemis 15 . conmegd ad dght tﬂ&lé;ﬂ;@d R \@Hg gifyjé*@c Josiz as to receive
t he signal output fron1t@§§J|%Q e|V|n device for cal cul ati t he

di stance to t trate ng 3 @nd dpRinges _q

conprisés a mlmghtcmqnm:.n@ d@vd.rdeve. ci r(sﬂricéS'dtra“ comiggisemndidne 20

light emttingqdeyic R 10 Si Is t he

m cr o- conmput e%n4@ﬂ r{d‘i rg]aart. |itss%§%lg;aﬁ' % goq'dleg’saﬁﬁegﬁwﬁrom

the light recd mgh@emewm patdh ,an the tlight aqorﬁnmmdmg:m ttkge whi ch

receives. the 3ijgagl r@éb&%n%yd%%clé k¢ QCY1IHE Point device 1 via the
an

anplifier circuits 6 I'ens adj usting device 9 is connected to the
processing unit 8. Hetpﬁﬁe@aWVghﬁhénﬂﬂﬂﬁﬁgNé%kqgé?q}hﬁqthﬂufqhﬂqqt
sucpessipgel y aaewuad‘adw latlell €dneObencil ¥y theflddnderiseds DRkl \eel Yy,
as shown in Fi uch, a r _that, _each uqh device em.ts a single
nonent ary flagﬁ oFeréﬁF § tgﬁtg&ggﬁerﬁFﬁ&r 108 gg sions is
repeat ed sevecanvertss thebpesitdonf ofalthe, ltkhtl s@h& mmddumqﬂtﬁhennbﬁl?
5emts light hebaanehBetli®E1l si8Rd1! Repe®Bnt ing thb distance to 2
the subject 0. An auto-focus control system is
15 connected to the light receiving device 1 so as to
' receive the signal output from the light receiving
device 1 for calculating the distance to the subject.
As shown in Figure 2, this control system comprises a
micro-computer 4, a drive circuit 5 for enérgising the
20 light emitting devices IR, IR, IR according to
signals generated by the micro-computer 4, amplifier
circuits 6, 7 for amplifying the output from the light
receiving device 1, and an arithmetic processing unit 8
. Which.receives the signal output by the light receiving
25 device 1 via the amplifier circuits 6 and 7. A lens

| adjusting device 9 is connected to the processing unit
A 8. .

‘\_/

The three light emitting devices IR1, IRZ, and
IR3 are successively energised during periods of time
30 t2 - t1' t3 - t ' t4 - t , respectively, as shown in
Figure 3, in such a manner that each such device emits
a single momentary flash of light one after the other.
This series of emissions is repeated several times.

More specifically, the light emitting device IR1



this point, the arithnetic processing unit 8 calcul ates the distance to the

subject. Next, the light emtting device IR enits light between the tine:
t and the time 2 25 t . The proce55|ng-
unit 8 conputes the distance in a 3 |i kB manner. Then, the light '
emtting device IR 3 emts |ight between the time t and the time t . Once’
3 . o] S| upi t C the distance in a
simlar nannglguté %??h@ P%E$?8£ ?ﬁé £ an1d8§90%hg lt%h%ot ré%s 't he

light emittitbigeppintiR the eamtbmet@ceprocesgnngaganﬁ Baﬁe Fﬁéaa¥%&ag

s once mor ecfgnBYLesncdNeoSehbeBuBfeBtl oS RBRE]S Lhus 1nghedkadtihgs. the

light emtting device IR does_not operate be meen th and the tine
t . The Iigh® gﬁlce IR emits light getEﬁFFchﬁ G&Pec zlﬁn |%hﬁoF1§€t|vated

bet ween the ti e tTnédptbeeESNng[ﬂnit 8 cofipdtébethegltiseantei dp device IR

3 does not e n the ne t n 2
Accordi ngly, ég% %ﬁﬁ?5rdua? %thttgﬁlg§§ﬁg égg@géné SVéFSSIgsslngle flash
and is then enatS|Ieghbrbeﬂweenathelaimeet andgthenslmeHﬁnGe ongcee anount
of heat genegaleg by:hlephbgbls ek e¥?§@ﬁlh§e | bl @3gdantll gpenabl es

t he peak cur |ve ge val ue so _as to increase
t he power ofaeaénilaghma§h¢§5|onAftetbhbéq&éﬁb yemithdngc8gVAEE ®RLh which

| qng 2% déﬁiﬁQCeStﬁénlbghEEéﬁyfeﬂn%SdeoméacQﬂ iEUehligedoEe. elhe total
tlne ta en to, neasure, a |stgn cg e shortened. 30
ight again, the distance is once more computed.
The series of em1551ons is thus repeated. '

Thus, the light emitting device IR does not

operate between the time t, and the time t,. The light W

15 emitting device IR2 is not activated between the time t3
and the time tl. - .And the light emitting device IR3
does not emit between the time t4 and the time tz.

Accordingly, each individual light emitting
device generates a single flash and is then inactive for

20 a relatlvely long tlme.. Hence, the amount of heat
generated by the light emitting devices is diminished.
This enables the peak current to be set to a relatively
large value so as to increase the power of each light'
emission. Consequently, the accuracy with which long

25 distances can be measured is enhanced. Furthermore,-
the total time taken to measure a distance can be
shortened.

30
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6 CLAI MS 1. A range finder for a canmera conprising a plurality of
l'ight emtting devices for em tlﬂ'“”“llgm&mnns a subject, a |ight
récei ving device for receiving romthe subject and for
generating a corres- 5 pondi*ng® out put S|gnal and processi ng neans
aroranged in response to the output signal to calculate the distance to the
subject, the light emtting devices being arranged so as each to emt |ight
monentarily successively one after the 6ther. 10 2. A range finder as
cIainquin claim1l wherein the light enmtting devices are arranged so as to
emt light repeatedly in succession. 3. A range finder as clained in
claim1 or 2 wherein each |ight enCt&i BgId¥/Sce conprises a light emtting
15 di ode for enmitting infra-red radiation. 4. A method of driving a
nultlple flash range finder_ which |s for use in a cgnera and co rises a
‘plurality of1kight eﬁ?ﬂ?nglﬁgﬁﬁs OFi ¢ CRAYSTRy FOMPT 18 10gh B ALura Lty
Teceiving negfislighel émlig.t'flhg aegtibeeeffbecmtfﬂmg Adght ttdmm#ajaect and
an arithnmetic roc ssing .yl g‘l that .recei ey tche %lé[ §"§E‘§ the
l'i ght recei vPHGIfE NS gn& 6F§Fé¥lPﬁé 3’§t§h S
met hod consi seifdgcitedc faromn ghehsubljeca andgrftoremetnenag:mras qqrm-t | i ght
succegsi vel y,g Hﬁlhgpﬁﬁ‘i-.ﬁ%)’s'lﬁn%‘lCh %%d Tr{%armeea@'@'ér‘ réldgeR]Miln | NG
nmeans emts nent |ght emtting neans ‘emts at a
time. response . to the output SLgnal to calculate the distance

to the subject, the light emitting devices being

arranged so as each to emit light momentarily successively

one after the other.

s 10 2. A range finder as claimed in claim 1 wherein the
light emitting devices are arranged so as to emit light

repeatedly in succession.

3. A range finder as claimed in claim 1 or 2 wherein
each light emitting device comprises a light emitting
15 diode for emitting infra-red radiation.
4. A method of driving a multiple flash range finder
which is for use in a camera and comprises a plurality
of light emitting means emitting light to a subject, a
light receiving means receiving the'light reflected from
20. the subject, and an arithmetic processing unit that
receives the output signal from the light receiving
means and calculates the distance to the subject, the
method consisting in causing the plural light emitting
means to emit light successively and repeatedly in such
25 a way that each light emitting means emits momentarily
. and that only one light emitting means emits at a time.




