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The present
canmera for determ ning the range of a subject in dependence upon |ight

reflected fromthe subject.
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recei ving

I nvention relates to a focus deter- mning systemfor use in a

So cal l ed active focus determ ning systens are
which conprise a light emtting elenent and a |ight

sposed at a predeterm ned di stance from one anot her and in which

irradiates a subject and |s refle

éeed

uch

active focus determ ning systens may be classified into two types according

to the functioning of the light emtting el ement.
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light receiving element disposed at a predetermined
distance from one another and in which light from the
light emitting element irradiates a subject and is
reflected back onto the light receiving element as a
spotlight whereby the range of the subject can be
calculated on the pfinciple of triangulation.

Such active focus determining systems may be
classified into two types according to the functioning
of the light emittihg element. 1In the first type of
system, the light emitting element operates conti-
nuously at a constant modulation frequency of, for -
example, several tens of KHz. The second type of
system constitutes a one shot system, in which the
light emitting element producee a single burst of light
in every focus determining or range finding operation.

'~ While the former type of system is capable of

generating reliable data and of minimising the influence -

of extraneous light by selectively extracting from the
reflected light only a signal component tuned to the
modulation frequency of the light emitting element by
means of a band pass filter; such a system nevertheless
has the disadvantage that a condenser and a reaetance
coil are required for providing the band pass filter.
Therefore, the numberlof parts is increased, which
makes the circuitry bulky and difficult to incorporate



2 1in a canera. On the other hand, in the latfer type of system 5 t he
light emtting elenent can be actuated instan- taneously to radiate a
power ful burst of light and so the limts, which can be considered for the

range of the subject, can be extended. Furthernore, a band pass fllrer
IS not especially necessary, which allows the 10 circuit (%
configuration to be sinplified and mni aturised. However, |ight from‘"

flickering light sources such as, for exanple, a fluorescent |anp, a neon-
sign, and a stroboscope and the light fromthe [ight emtting el ement
cannot readily be distinguished. Consequently, 15 t he data obt ai ned
may contain significant errors. It is an object of the invention to
overconme the problens nentioned above, _and to provide a focus deter-

m ning systemfor a canera which is capable of providing reliable range
informati on by neans of bursts of light 20 - em ssion.. According to the
present invention there is provided a focus determning systemfor a

carner a, conﬂF?é?rEF@F??ght emtting element and a |ight receiving elenent,
nmeans for contrcﬂIOquheeothgbthﬂﬁd, in enetﬂangeeleypetofosystEmin a
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- generate antﬁngnnsbw t@ng@di$h§|ﬁgPQWgnﬁullhurespoﬁs&lgbtlagﬂtsneflected
fromthe Sumrf&tlﬂmwg which caRd68 EHhéEdQEeﬁ”E%}e‘ﬂ e QQh e"BENEnkO"
' ntegrating %ﬁﬂléé?'can'ﬂb'ggtéﬁggg ' agurgﬁggaore, grklh pgsgean .
filter is not espec1ally necessary,_ which allows the _
10 circuit confzguratzon to be 51mp11f1ed and mlnlaturlsed _ ;;)
However, light from flickering light sources such as,
for example, a fluoresoent lamp, a neon sign, and a
stroboscope and the light from the light emlttlng
element cannot readlly be dlstingulshed._ Consequently, -
15 the data obtalned may contain slgnlflcant errors.
it is an obJect of the 1nvent10n to overcome the
problems mentioned above, and to provlde a focus deter-
mining system for a camera ﬁhich is capable of providing
reliable range_information,by means of bursts of light
20 emission. | | |
_ Accordlng to the present 1nventlon, there is
_ prov1ded a focus determlning system for a camera,

comprlslng a light emlttlng element and a light W/
rece1v1ng_element, means for controlllng the light
25 emitting_element”to emit in a s;ngle range finding

operation a ‘pre-determined number of bursts of light for
1rrad1at1ng a subJect the light rece1v1ng element being
'arranged to generate a respective range flndlng signal
in response to llght reflected from the subject during
30 " each burst of emitted light, means-for 1ntegrat1ng each
range flndlng signal, and means for der1v1ng a mean
value for the range of the subject in response to an
output of the 1ntegrat1ng means.
The invention w111 ‘be descrlbed further, by way of



value for the randge of the subject in response to an output of the

I ntegrating neans. The invention wll be described further, by way of 3
sexanple, with reference to the acconpanying drawi ngs, in which:- Figure 1

i s a bleock diagram showi ng the basic el enents of a focus determ ning system

accordipg to the 5 invention: Figure 2 is a circuit diagramshow ng the .
system I’ greater detail: Figure 3 is a diagramshow ng the signals
generated at various points of the circujt illustrated 10 in Figure 2:
Figure 4 is a flow chart representing tﬁ% operation of the system Figure 5

I's a diagram showi ng the signals generated at various points of the circuit

ranner | P gur SXBP LR PEES, EREPTR NS SRk Rnhe ReA 08, 181

Fidlre 7 is awBieBert diagramshowing a first 20 variation of the focus

deter mning system plokLgur o1 & a FLIMIE diddrdh Mo the BRsazenting the

operation of the varlatlon i ITustrated |n lgure 7 lgure 9 is a circuit
di agr am showi AeBeBEE B ¥ FPeHS Aetarnining S¥sten aceorigdsfor Eheof
Figure 2: %5 inventidhgures 10 and 11 represent functions of step

Figure 2 is a circuit diagram showing the system
in greater detail:
Figure 3 is a diagram showing the signals
generated at various points of the circuit illustrated
0 4n Figure 2: _
\_ . ‘Figure 4 is a flow chart representing the
operation of the system:;
Figure 5 is a diagram showing the signals

generated at various points of the circuit illustrated

15 in Figure 2 when modified to operate in an alternative
manners;
Figure 6 is a flow chart representing such
- modified operation; '
20 Figure 7 is a circuit diagram showing a first

variation of the focus determining system of Figure 2:
' Figure 8 is a flow chart representing the
operation of the variation illustrated in Figure 7;

f Figure 9 is a circuit diagram showing a second
/ variation of the focus determining system of Figure 2:

25 Figures 10 and 11 represent functions of step
number conversion means and frequency counting means
respectively illustrated in Figure 9;
| Figure 12 is a flow chart representing the

30 operation of the second variation illustrated in Figure
9;

- PFigure 13 is a flow chart representing the
operation of a modification of the second variation
illustrated in Figure 9:

Figure 14 is a circuit diagram showing a third



‘nunber conversion-neans and frequency counting nmeans respectively
illustrated in Figure 9: Figure 12 is a flow chart representing the
operation of the second variation illustrated in Figure 30 9; Figure 13 is.
a flow chart representing the operation of a nodification of the second
variation illustrated in Figure 9; Figure 14 is a circuit diagran1sho§gng a
~third . 4 variation of the focus determ ning systemof Figure 2; 5 T
Figure 15 is a flow chart representing the operation of the third variation
illustrated in Figure 14; Figure 16 is a block diagramof- part of a

nodi fication of the third variation illustrated in 10 Fi gure 14; and
Figure 17 is a flow chart representing the operation of this nodification.
Referring initially to Figure 1, a focus deter- mning systemaccording to
the invention conprises a 15 light eamitting elenment 1 and a |ight
receiving elenent 2 disposed at a predeterm ned distance L from one
another. The light emtting elenent 1 is actuated repeatedly to emt bursts
of light on signals froma drive circuit 4, which is under the control of a

condepser | entediabify e, the fotis iRl Hystell 4 PRl 00T 0,

by thé |ight recei vFAguseedSntist i flgw shagtdaenresenting ithe he form of a

spotlight.  IBBration of the third variation illustrated in Figure
14; _ _
' Figure'ls is a block diagram of part of a
modification of the third variation illustrated in N
10 . Figure 14; and S \/

Figure 17 is a flow chart represenﬁing the
operation of this modification. . |
" Referring initially to Figure 1, a focus deter-
mining system according to the invention comprises a
15 light emitting element 1 and a light receiving'element 2
disposed at a predetermined distance L from one another.
The light emitting'element 1 is actuated repeatedly to
emit bursts of light on signals from a drive circuit 4,
which is under the control of a micro-computer 3. The
20 light is directed at a subject S through a condenser
lens 5, and the light reflected from the subject S is
received by the light receiving element through a
condenser lens 6 in the form of a spotlight. The .
_ effective position of the spotlight determines the range
25 -~ of the;subjéct'and'is represented by the electrical '
signals output'ffomvthe element 2. These signals are
converted'into pulse width signals by a fééus deter-
mining circuit 7 and supplied to the micrb-computer 3,
which then drives a focussing mechanism of a pick up
30 lens A through a pulse motor M. -
| Figure 2 shows this systém in detail. The light
emitting element 1 radiates the light in the'direction_
of the optical axis of the camera lens through the
condenser lens S, emitting the light in a single shot a

" .



effective position of the spotlight determ nes the range 25 of the
subject and is represented by:-the electrical signals output fromthe

el enent 2. These signals are converted into pulse width signals by a
focus deter- mning circuit 7 and supplied to the mcro-conputer 3, which
then driwves a focussing nmechani smof a pick up 30 | ens A through a
pul se mdtor M Figure 2 shows this systemin detail. The light emtting
elenent 1 radiates the light in the direction of the optical axis of the
canera |l ens through the condenser lens 5, emtting the light in a single
shot . a 5 pre-determ ned nunber of times at a selected tine 5

interval or, for exanple, a predeterm ned nunber of ‘times every 10
mlli-seconds or, for exanple, eight tinmes follow ng each signal fromthe:
drive circuit 4. The circuit 4 conprises _transistors 41, 42 arranged to

- becone conductive in response to a high Pevel signal 10 gener ated by
the mcro-conputer 3, and thereby to output a charge stored by a capacitor
43 to the light emitting element 1. The light receiving element 2 is
situated at a focal position of the condenser lens 6 for receiving 15
l'ight com ng pnet-aetdirmneaonumbet-hefopﬁ.inesl aixias seﬂecluedczkdnea | ens.

orm fal s 2b, 958ERAT Bhar oLor SHARELETS S %&;F g%??siﬁé%ﬁﬁ‘{‘ﬁgeto the
effective postimes everyelpmdliljrsecepds or Ramplenceedghtral s 71,
72 denote heag;pag! bl o1y eathCsigna 1S rHon the a&b@eclmhtnr agei ving
The circuit 4 comprises transistors 41, 42 arranged to
become conductive in response to a high level signal
generated by the micro-computer 3, and thereby to
output a charge stored by a capac1tor 43 to the light
emitting element 1. -
The light receiving element 2 is 51tuated at a
focal position of the condenser lens 6§ for receiving
.15 light coming in the direction of the optical axis of the
' camera lens. This element 2 is provided with a cathode

N\ 1.0

terminal 2a and two anode terminals 2b, 2c and generates
current signals I L I corresponding to the effective
position of the spotllght. | '
20 ' Reference numerals 71, 72 denote head amplifiers
| for receiving signals from the light receiving element
U 2, from the anode terminals 2b, 2c respectively.
These signals are amplified.by means of amplifier 71a,
72a. Capacitors 71c, 72¢c are charged tnrough
25 amplifiers 71b, 72b to-COntrol'transiStors 71d, 724 for
- by-passing signals having a lower fregquency component
than the pulsating signal arising from the light
emitting element 1, that is eignals arising from
extraneous light, thereby enhancing the dynamic range
30 of the pulsating signal. ' :

The reference numeral 73 denotes a logarithmic
conversion circuit, which comprises an operational
amplifier 73a for compressing logarithmieally the
current signal I from one head amplifier 71, an



2, fromthe anode-term nals 2b, 2c respectively. These signals are
anplified by neans of anplifier 71la, 72a. Capacitors 71c, 72c are charged
t hrough 25 anplifiers 71b, 72b to control transistors 71d, 72d for

by- passi ng signals having a | ower frequency conponent than the pul sating
signal arising fromthe light emtting elenent 1, that is signals ari§jgng
fromextraneous |light, thereby enhancing the dynam c range 30 of ¥'he
pul sating signal. The reference nuneral 73 denotes a |ogarithm c conversion
circuit, which conprises an operational anplifier 73a for conpressing

| ogarithmcally the current signal I fromone head anplifier 71, an 6
operational anplifier 73b for conpressing logarithm- 5 cally the sum
([err]) of the current signals [err] fromthe head anplifier 71, 72, and a
differential anplifier circuit 73c for pr&ducing the arithnetic difference
between signals log [err] and log ([err]) fromthe operational anplifier

73a, 73b, thus 10 generating a current signal log [err] propor- 15 20
25 30 tional to the range of the subject. ThIS signal is output to a
logarithm ¢ expandas ol MPEifidP %3 for compressing logarithmi-

-5 cally the sum (I + I ) of the current s:gnals I L I

from the head ampllfler 71, 72, and a d1fferent1a1
amplifier circuit 73c for produc1ng the arithmetic
difference between signals 1og I and log (I + I )
from the operational ampllfler 73a, 73b, thus )
10 -geperatzng a current signal log 11/(11 + Ié) propor- Q,)

15

20
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30



di ode, through a voltage follower, 74, which is enabled by a data hold
signal generated by the mcro-conputer. 5 The |logarithm c expander 75
joutputs a current signal [err] [err] proportional to the range to a double
integrating circuit 76 which is described bel ow. The double integrating
circuit76 conprises an operational anplifier 76a, and an integrating
capacitor 10 76b having a capacitance suitable for storing the current

si gnal superposed N number of tines, or =ight tinmes in the present

enbodi nent. The capacitor 76b is arraﬁged to receive the current signal
through a switch S1 turned on by the aforenenti oned data hold signal, and

15 to receivg GHAT o8 éﬁ@%ﬁ@%@@n&%ﬁ%&? thrmi@hsagaw g S2 turned

on by a read sig omthe mcro- conput . The referénce nunmeral 78
de tes a puI@MﬁDNGt?Pcﬁwﬂ@ﬁ%ﬁ%ﬁhmﬁ91ﬁﬁﬂaQQﬁr[i50duGPﬁ§1§téHEse h&ving a

h 20 propgiédé@pal throuidle 4 ivel a?anfrdicicfvwr agr gwhd chhe scapasilea@r 76b
of the double inte ratlrﬁglilrcwt [

constant, potentio
[err]fol | owi ig¥ theldtd fs§9ﬂ?%e§594% .bY-%%m oi P§€°W§ugﬁfput to the
m cro- conpyit eThé. 16@%3&thﬁ¥ﬁ)qxﬁand§k 7% outputs Eheumtenm-sdgpalem13
conprises a cjLrcuit N det er &0 eration b
executing a sgﬁ et %2’13?%3%0% Jrhéo | rﬁ}%%ﬁ%ow% &t Q’g'cr Pbed bel owyupon
recei pt of a integtatingncirewxits Hetwhidhiis degardlped beloem-| ocking with
the canera rel ease fyd tafnR0 Aty aﬁw%ﬂmtclvrsc%p%assgnwts the

pulse constltutlng a conp 05|te ran fromthe foCus determning

circuit 7 inteperabiponal @Wi%g@at h@%rﬁ"r dntegrating. capagitony an
ari thiet i o, OpPERt hOPL Y & Ubd paldi tenivee i el olifirt Ftoriigaithent o range

\J, current signal superposed N number of times, or eight
times in the present embodiment. The capacitor 76b is
arranged to receive the current signal through a switch
S1 turned on by the aforementioned data hold signal, and

45 to receive current from a current source 77 through a
switch S2 turned on by a read signal from the micro-
computer 3.

- The reference numeral 78 denotes a pulse width
conversion circuit for producing a pulse having a width

20 proportional to the time required for charging the
capacitor 76b of the double integrating circuit 76 up to
a constant potention V, following the supply of the read

: signal. This pulse is output to the micro-computer 3

N through AND gate 79.

25 The micro-computer 3 comprises a circuit 31 for
controlling a focus determining operation by executing a .
series of steps as shown in the flow chart described
below upon receipt'of a signal from a focus determining
switch B inter-locking with the camera release button. -

30 An A/D conversion circuit 32 converts the pulse .
constituting a composite range signal from the focus
determining circuit 7 into a digital signal under the
control of a clock 32a, and an arithmetic operation
circuit 33 converts the digital signal into range



informati on and thereby controls the pulse notor. The circuit 33 conprises
a nenory 33a and cal cul ati on neans 33b. Next, operation of the systemwl|
be described 5 wth reference to the timng chart given in Figure 3 and
the flow chart given in Figure 4. On turning on a range finding power . .-
source of the canera, a voltage arising fromthe extraneous |ight inc%ﬁent_
on the light receiving elenent 2 is stored on 10 the capacitors 71c 2C,
and a current representing such extrane0ﬂ§ light is by-passed to ground

t hrough the transistors 71d, 72d. At te sanme tinme, the integ- rating
capacitor 76b receives current fromthe current source 77 through the

switch S2 and ihgothabded haal BRetany 'BBhE?ElBOEﬁgtg stehbtor Nefpe 117 he

f ocus detern1n|ng ar ned era € canera rel ease
butffon wi th tﬁ@r§§#§ré3pGPWPrﬁ§e§oﬂam§mar¥uB acandacalgnlabionsneansr fire’
signal for thgsk rst shot of 1ight is generated 20 fromthe contro

circuit 31. This actuates the light emtting elenent 1 through the drive
circuit 4 to radiat §eftght oBrrakdon,gfcthe 5Y$%E“IW§§% befdegcribedom t he

subyj gct i s Rt r&athomérem:e eosnahl tmmnaychaetcgﬂdeﬂsgﬁ Fegeré ansnds then
i nci dent o

%ght 2? g ng gg é - Thus, the elenent 2
out puts a curF Waf ﬁ§ VA8 &Py ?P58 0sition of t he spot- light
t hrough each of theOnetnrnahg 2h, a2rangenfindbngcpowent seugeal of stisenl | er

than a time cagbagl ob be:REaca2iBAL! BEin’ tne’dxebhnddigc e ot N oUSH

and is 30 conp ressé 0 a range si
| ogarithmc cénvéd§n§n03|tb§|i199t r¢ﬁeie®ngrglementu tis Stored on

10 the capacitors 71c, 72c, and a current representing _
such extraneous light is by-passed to ground through the i;
transistors 714, 72d. At the same time, the integ-
rating capacitor 76b receives current from the current
source 77 through the switch SZ and is'charged'tO'the

15 initial potential V. _

Then, if the focus determinlng sw1tch B is turned

on by operation of the camera release bhutton with the
camera pointing toward a_subjeét, ~a light emission or
fire signal for the fi:st'shot'ofllight'is generated

290 from the control circuit 31. - This actuates the light

- emitting élement 1 through the drive circuit 4 to
radiate light on the subject. The light reflected from
' the'subject is_transformed_into a spotlight by the . |

condenser lens 6 and is then incident on the light _ -~

25 receiving element 2. Thus, the element.z outputs a
current relating to the:effective'position of the séot—
light through each of the terminals 2b, 2c. Since the
current signal-is.sm311er than a time constant of the
head amplifiers 71, 72, it passes therethrough and is

30 compressed logarithmically into a range signal by the

logarithmic conversion circuit 73. The control circuit
31 outputs the data hold signal at the point when a
predetermined time ATy, has elapsed after start of the
light emission, namely the point in time when the range




31 outputs the data hold signal at the point when a predetermned tine
[err] has el apsed after start. of the light em ssion, ‘"nanely the point in
;time when the range signal has stabilised, whereby the logarithnic
S|gnal“|s output to the logarithm c expander 75 through the voltage

follo 74 -to convert it into a current signal. This current signal is

I nput " the integrating circuit 5 76 for a predeternmned tinme [err]
through the switch S1. Thus, the potentigl of the integrating capacitor 76b
is lowered fromthe initial potential [err] by [err]. Wen the first |ight
em ssion is over, the fire signal is interrupted to allow the |ight
emtting 10 e|s¥§31§1 has0 sﬁacﬂiqusfedandwheeaayether 1bl§armthm1errstgnah Wien a

Conf ol o rourts SR £, TogArAERRAE, SxpRpneF 75 SnrhlfnHIE): on
em t| ng el emamdlthgegdfiol Yowerr Jdi &bi cgnvegtit itninho sagurzentesignalihus, a
further Curre%ie%gzgrd’rﬁ:mﬁ%%f 3.% tiﬂgul'tﬁﬁgetﬁ"é ifige EQtFﬁ? b§r8€i‘€rat ed

fromthe |ight e curren s converted

into a fur t§1er7&aﬁu3535|meﬁ§}'mmdl sdae; t&ﬁzctbﬁﬁughsgbﬁ gvitehtS¥s, then

expanded | ogariy,fun Gald Ypdtantd 216 SEORNS tlathaea%hg BapdcstepaeBns
supplied to the capacl tor 76b f.or tgﬁ.g [err] t hrough the
a

switch S1.  Tiewergshdnog they indtd a e OnBYr 86} signal with the
first range signal m:im;ﬁe |f@.\&@t3 mhyatpemm;uah dgeoekkr,bythe ftvent

2] 2 ot A4 Ml o 3550 A pEhechRdphgch | erva
i nt egrate1td1e alagntsiigria omid off and prepare for the next emission.
U When a set interval AT3 has passed after
commencement of the fire signal, the control circuit
31 generates a further fire signal to actuate the light
emitting element 1 again for radiating light on the same
15 subject. Thus, a further current signal representing
the range of the subject is generated from the light
receiving element 2, and the current signal is
converted into a further range signal by the logarithmic
conversion circuit 73, then expanded logarithmically in
20 response to the data hold signal and supplied to the
capacitor 76b for the predetermined time O Ty through |
the switch S1. The capacitor 76b integrates the second
range signal with the first range signal and thus lowers
\ the potential overall by an amount AV; + ALY
25 The light emitting element 1 is actuated at each
interval AT3 likewise thereafter for a predetermined
number N of times to integrate the range signals and
lower the potential on the capacitor 76b by an overall
amount AV, + AV, + ... + AV,. Whenever charging
30 has occurred a predetermined number of times, the
control circuit 31 generates the read signal to turn the
switch 82 on and charge the capacitor 76b with a pre-
determined current from the current source 77. The time
& T4 required for the charging is proportional to the



| ower the potential on the capacitor 76b by an overall anmobunt [err].

- Whenever charging 30 has occurred a predeterm ned nunber of tinmes, the
control circuit 31 generates the read signal to turn the switch S2 on and
charge the capacitor 76b with a pre- determned current fromthe current
source 77. The tine [err] required for the charging is proportional tagthe
- 10 - charge [err] accunmulated in the capacitor 76b, and therefore apul se
of width [err] indicates the sumof the, pange signals N tines. In the
focus determ ning process, if there ar|§9% a mss inb5 the operation due to
t he i nfluence of extraneous |ight, then such influence will only affect

(1/N) of the GRS - Athe D S conyer t si gha
by the A/D con%ﬁh5|on é&ﬁcuﬂ% slgggllg stor\édAgd h@EﬁmﬁlQEQh §§3 t hen

di vifided by t h&heyu Faeacd oz §§'ona¥‘Flrré'-§eHe§9rﬁhé Puisel efi Uﬂidﬁban'kTZBb to -

produce a ﬂeaﬁnnabhtesCQMée@hﬁdofWhhéerﬁﬁ@és%abnalbnhotiméhﬁp nggbehe
cor respondi.ng to th

Thi I troll th
ool se hotor | NEPERsIARRTAtBg BT05eRBs| nd ntBRER BRASER AHRLSBNEBA! Hent
t he whol e gat&heso@era&&ﬁnbﬁueheonmnbeinﬁlubngbtoGHEieraﬂeaﬁsullgﬁﬁes in
the deter ™ 22 QRRRAUHAIuenckPWENS' ondlG8cb0R RYTRF! 0B shboht e ssion.

occurrences i s constant 'S apparen
obt ai ned by t RKCF§S&8n i nt égrati on signal fromthe capacitor 76b" straight,

or a value producedrhy guYsdi 8gH%¥1216085hoBELBH™ AL ASqifRYe
signal by the A/D conversion circuit'32, ‘and is stored
10 in the memory 33a then divided by'the number of emission
' times N by the calculation means 33b to produce_a mean g;)
value, converted, where necessary, into a step number
corresponding to the camera. This value is employed
for controlling the nulse motor ‘M for driving the
15 focussing mechanism.: o o
In this embodiment, the whole data is divided by
the number of light emission-occurrences'in the deter-
mining operation. However, since the number of.iight
emission occurrences is constanﬁg- it is apparent that a
20 sSimilar result may be obtained by taking an integration.
signal from the capacitor 76b straight, or a value
produced by dividing by a constant number M, as range
" information. : : _ _
.Thus, as described above, the:light emitting -\
95 element iS-actuated more than one time during each range |
finding period, and:range_Signals produced on each
emission are integrated so that the effect of an error
in the data obtained on any light emisgibn is minimised
by averaging-the'information thus obtained and range
30 information having a high reliability results. Also,
the time for converting the integrated signal into a
' digital signal is not required.by integrating in the
'state of range signal-current;"thus;enhancing'the speed
for repeating the focus determining operation.



i nformati on. Thus, as descri bed above, the light emtting 25 elenent is
actuated nore than one tine during each range finding period, and range
signal s produced on each emi ssion are integrated so that the effect of an
error i the data obtained on any |ight emission is mninsed by averagi ng
the infdgmation thus obtained and range 30 information having a high
rellabllvty results. Also, the tinme for converting the integrated signal
into a digital signal is not required bylfntegrating in the state of range
signal current, thus enhancing the speed for repeating the focus

determ ni ng operatlon In a nodification of the circuitry shown in
Figure 2, the capacilfo FORisdcatdonosl Ehencdgruttry EFPE%l%n7%i%%§e

capaci tance sy tabihe fdarpaﬁltwrngseaeh euer aahbiégﬂﬁ{:eéﬁéhﬁﬁgtbﬁﬁcﬁb@ ,
suplEposed cur nt srgnals Eech g en converted into a
di gi t al range &ﬁﬁ 3 FapRel éﬁﬁenﬁﬁﬁéP E? %8? °r§ﬂﬁ BREN FHFRERE ¢

oper ati on cir(sﬂgnax3nathamr&MQadthe sd@etbesédgcuatentgsagnahsd tEatsf orm
10° 20 et ST o Rl B ent R RRRRE AR RS e ence
to Figures 5 aignal :.noth,e samepannpeyf ashbefpreat i andwhhehaxitlmeticom t he
operation all eilea1aee i1ekutl! 5309 MBRERAREA- £bab4! EnbTignEs when the

first light emssion I's over lre si I's interrupted to allow the
| i ght emittingiomadkenand ﬁGa@§§PrﬂfFhﬁnédgﬁépﬁﬁéuiﬁr inte rRRgechnEe¥on, and

at the sane t imzRilohe feRNicopltrollingt tRé panseamseote read signal to turn
on the SW%%Ch 2. Operation of this modification will he explained
_ with reference to Figures S and 6. Only the parts of

N the operation which differ from the operation already

described will be mentioned. |
In this instance, when the first light emission

15 is over, the fire signal is interrupted to allow the
light emitting element 1 to cool off and prepare for the
next emission, and at the same time the control circuit
31 generates the read signal to turn on the switch S2.

. The capacitor 76b is thus éharged with a constant '

20 current from the current source 77. The time £§t1_for_
the charging is proportional to the charge A V,
accumulated in the capacitor 76b, and therefore the
pulse of width.[\t1 output from the focus determinihg

g_/ circuit 7 represents the initial analog range signal.

25 This'pdlse is converted into a digital range signal by
the A/D conversion circuit 32 and is then loaded into
the memory 33a of the arithmetic operation circuit 33.

| When the set interval £'Ty has passed, the

integrating capacitor 76b receives current from the,

30 current source 77 through the switch S2 and is re-set to
the initial potehtial Vo- The control circuit 31
generates the second fire signal to actuate the light
emitting element 1 and again irradiate the same subject.

A further current signal representing the range of the



The capacitor 76b

current source 77.

the charge [err]

I's thus charged with a constant 20 current fromthe
The tinme [err] for the charging is proportional to

accunul ated in the capacitor 76b, and therefore the pul se

of width [err] output fromthe focus determning circuit 7 represents the
~initial anal og range signal. 25 This pulse is converted into a digitﬁg~
range signal by the A/D conversion circuit 32 and is then |oaded into the

menory 33a of the
[err] has passed,

30 current source

arithmetic operation dizcuit 33. Wien the set interval
the integrating capacitor 76b receives current fromthe
77 through the switch S2 and isre-set to-the initial

pot ential VO.subjrEeat dehtgerenated ity theydightt aecelivyingc @demente 25i gnal to
ate the Qdﬂ“ié”ﬂdﬁ#éﬂiéﬁ‘yﬁﬂg alfﬂyiﬁﬂiabﬁglo@thﬁb% %ﬁ%gﬁgg?YSUbJeCt

.A urther current signal representing the ran

gener at ed by thee Jagarithadg wanyexsdmmcixe 335 a@énveﬁtféi&rl kedng furthe

anal og range eSigiind

edm ddariltaaidaingg Q@‘é@bﬁl@.’éﬂc H:bC thie %%p&%gd:oi'f ter

or caet o mencd 88 HF ”‘m%mv@”' s L et A, hrsalBocka sgibon e |

capacitor 76ls1.s t I'mﬁe |merﬂﬂdlyoﬁlwwwaIpa[oﬁJﬂo]r qebr espcmdsngovzrerbdt he

anal og range SI%
| i ght en1tt|

Cama 2 o sk eriBbe g i sk’ anBaBERaReE’ o <o

t hereafter f@ignaﬂr.edamﬂra rnuied! haviag & efdthnd ti bn isogeneratedt.he anal o

range signals convagieed n&ﬁ@&a@éﬂ ARgHRAY anggst%%%%ﬁ@eanhget he

menory 33a of the

I C operat|on cLrcult e pre term ne

nunber Nigf [cagh iatersiadnAT; likewise thereafter for a predeter-
mined number N of times in total,. and the analog range

signals-cOnverted into'digital-range signals are loaded
into the memory 33a of the arithmetic operation circuit

33.

When the predetermined number N of light emissions

15 1is complete, the control circuit 31 actuates the arith-
metic operation circuit 33 for digitally computing a

mean value from the stored range data, or for

converting such data into a step number corresponding to
the camera as occasion demands for controlling the pulse
20 motor M. |

Thus, if a miss arises once or twice during the

focus determining oPeration, such a miss will only

affect (1/N) of the process and so highly reliable range
information is obtainable.

25

In this modification, each analog range signal is

converted into a digital range,signal'before addition
and so the integrating'circuit can have a small
linearity range and a reduction in cost can be realised.

Turning now to Figure 7, .a first variation of the

30 circuitry shown in Figure 2 is ‘illustrated. Like parts
are indicated by the same reference numerals and need
not be described further. It should be noted that the
focus determining circuit 7 in this instance is-desiéned

to operate in the same way as the modified focus deter-

r
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d

e



is complete, the control circuit, 31 actuates the arith- nmetic operation
circuit 33 for digitally conputing a nean value fromthe stored range data,
»or for converting such data into a step nunber corresponding to the canera
as occgsion demands for controlling the pulse 20 notor M Thus, if a mss
arises @mce or twice during the focus determ ning operation, such a m ss
wll only affect (1/N) of the process and so highly reliable range

i nformation is obtainable. 25 In 4Bis nodi fication, each anal og
range signal is converted into a digital fange signal before addition and
so the integrating circuit can have a small linearity range and a reduction

In cost can beifiald H%culi¥ 7 FEohO¥ibArk' QURRA7tha Lht&§ryeingtion of the
30 circuitry showi in Eigure 2 is il[lustrated. Li ke parts_are_indicated

by ffhe same r SRRSO IHR Shereferpebasna: capagitanrectaPabiacPt |t
Zhog d l(:j)et not gj;dﬂtﬁ;g_ tdhtqﬁyf QCtﬁn@qbeaﬁhmbggrahg_e?:slgﬁaln this instance is
esi gne 0 operate S Wa s_the 1 fie cus r- 13
mning circuit 7 fr(#“qFﬂﬁﬁﬁb%ggﬁﬁﬁxFﬁgnigPegggtFﬁﬁcﬁggEEi?gsﬁg%%r?h%refore
has ad_capacg' t dricrs dapahlec axfi thimertilicg opelratdoni odkeudhaBdgwhiclye tmgnal . The
mai n distincti | I Lcui o] S5kl h Rt | et c
operation cir(§ﬁ¥§!¥§gﬁ%€%% 'in%%#ngsgkigéﬁg%y ?%ﬁgéiggé %gﬁg$§éﬁnans 33a
in whi ch each eddh ddigitalgeanognsionel| dgddeadedyr cpxtyemecvaluei nating

gfatnf]e?’gg df o i3 O?\éi;crmgt hRatis0i3B8l £oRNGRCRLFIALS theOdi§€alBFRAye TBANS 332
' signals from the memory means 33a at the end of a focus

10 determining operation and for providing as output those
‘digital range signals apart from the two signals
representing a maximum range for the subject and a
minimum range for the subject respectively, adding
. means 33c¢ for adding the digital range signals from the

15 means 33b, dividing means 334 for calculating a mean
value for the range of the subject by dividihg this
total value by the number (N - 2), and step number

* conversion means 33e for converting the result into a
step number for output. '

20 The operation of these components will now be
described with reference to the flow chart shown in
Figure 8. , '

_ Each pulse output from the focus determining

-/ . circuit 7 is converted into a digital range signal by

25 the A/D conversion circuit 32 and is loaded in the
memory means 33a of the arithmetic operation circuit 33.
When a predetermihed number N of such signals have been
loaded successively into the memory means 33a, the
control circuit 31 actuates the extreme value

30 eliminating means 33b so that the digital range signals
other than those representing the maximum and minimum
values respectively for the range of the subject are
supplied to the adding means 33c. These means 33c
compute a total value from the received signals and



10 determ ni ng operation and for providing as output those digital range
signals apart fromthe two signals representing a maxi rumrange for the
subject and a m ninumrange for the subject respectively, adding neans 33c
for adding the digital range signals fromthe 15 neans 33b, dividing means
33d for calculating a nmean value for the range of the subject by divi ding
this total value by the nunber (N - 2), and step nunber conversion neans
33e for converting the result into a step nunber for output. 20 ‘The
operation of these conponents will now be described with reference-to the
flow chart shown in Figure 8., Each pul se output fromthe focus determning
circuit 7 is converted into a digital range signal by 25 the A/ D conversion
circuit 32 and is loaded in the nenory neans 33a of the arithnetic
operation circuit 33. Wen a predeterm nqdynunber N of such signals have
been | oaded successively into the nenory neans 33a, the control circuit 31
actuates the extrene value 30 elimnating neans 33b so that the digital
range signals other than t hose representing t he 'maxi mrum and m ni num val ues
respectively for f the e supplied.to the.addi ng neans
33c. These REBR Y3§ FFB‘S‘E"? %‘?‘5 a"é’l “ﬁ&%o e%ng'ei ZH‘ gnal s and
suppl ¥ this vaa&euﬂateha uaandwa@uneinx 3¢ rangeh of the subglemtl Ziye a nean
val ue for theg E@g??::ﬁf thEetB‘EQlle i':g’ i NgH@dntrdl Wlrdaily % The
p 3e,

control circult tuates nunber.. conver si on means as
occasi on derakBsn apepa&sﬁv@he e@hé“#@&ﬁ'ﬁﬁﬂﬁ?rﬁﬁpg-@@ans 33e, as -

occasion demands; for converting the mean value into a
step number corres-pondlng to the camera for controlling - _
10 the pﬁlse motor M for'driving.the focussing mechanism. = . o/
Thus, if an abnormal value is represented in the memory
means 33a due to a miss arising once or twice during the
focus determining opération, the digital range signal
repreeenting that abnormal value will be excluded from-

15 the calculation of the range of the subject so that
range information which is hzghly rellable will be
obtalned.

In this embodiment as described, the abnormal
value is discriminated ét the end of the focus deter-

20 ‘mining operation. However, it is equélly possible to
monitor for abnormal values in parallel with the focus
determining operation. |

Next, a second variation of the focus'determining
. system of Flgure 2 will be described with reference to
25 Figures 9 to 12. As before, like parts are represented’
- by the same reference numerals, the focus determining
circuit 7 produces an 6utput pulse in respénse'to every
analog range signal, and only the parts differing from

' those previously described will be.ex§161ned.

30 ' The main distinction is in the arithmetic
_operation'circuit 33, which comprises memory means 33a,

»



“step nunber corresponding to the camera for controlling 10 t he pul se
notor M for driving the focussing nmechanism Thus,if an abnormal value is
,represented in the menory nmeans 33a due to a miss arising once or twce
during:the focus determ ning operation, the digital range signal
represewting that abnormal value will be excluded from 15 t he

cal cul atiion of the range of the subject so that range information which is
highly reliable will be obtained. In this enbodi mrent as described, the
abnormal value is discrimnated at the end of the focus deter- 20

m ni ng operation. However, it is equally possible to nonitor for
abnormal values in parallel with the focus determ ning operation. Next, a
second variation of the focus determ ning systemof Figure 2 will be
described with reference to 25 Figyges 9 to 12. As before, like
parts are represented by the sane reference nunerals, the focus
determining circuit 7 produces an output pulse in response to every anal og

range signal, and only the parts differing fromthose previously described
wi |l be explained. 30 The main dis%i ction.i.s in the arithnetic
* operation 3hdcatep3pumbgki AN¥ERBAPBReABRAFPABERY1EIRT @ 1 step

numbes conver gk pacEB#YSwith Ble¢kdhagbers withidi specdfjedi rangesck nunbers

within specified ranges [err] as addpesseg a e [ as
correspondingcgafacyaluss §skahoWﬂ'ihsFiggneg%oshﬁgfﬁgggié??aFEégnge

si gnal s | oadefiuhBets S,0 8,4 oo S, as corresponding data values as
o shown in Figure 10. The digital range signals loaded
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20 25 30 in the nenory neans 33a fromthe A/D conversion circuit 32,

that is the clock values, are checked against the ranges in the step nunber
conversi on means 33b for converting the signals into step nunbers. The
arith- 5 nmetic operation circuit 33 also conprises f requency counti ng.-means
33c provided with a step nunber counter as shown in Figure 11 for N
nmonitoring the frequency with which the various step nunbers occur The
‘operation of these conponents will now 10 described with reference to
the flow chart given in Figure 12. Firstly, each pulse received by the A/D
conversion circuit 32 is stored in the nenory nmeans 33a as a respective

Cobrt og 10018, Sne, nenbeg meuns Shaeton ehwpieans eain steshenac |
st @ nunber bé? %ﬁg&# CEheuf ?ﬂc%rgﬁﬂé?%h p?ﬁ%t?t&%‘l’lf?f?r%%f%ﬁq'es ®f |
erfrors pausedrangeheiﬁothe geéprnumbery conversion ﬁhanssﬁzﬁ)fmmmer;is :
oporation i CORPPEFLEY, Fhe ghabafs [HERCresd pillifdrd S RGN IY
occurring st epehiigbeperabionheirceiticdd yalsoncomprises s B3mency ange
umbers ot ai SoqRERAYTALans '63R bEGYIRA with 4 60 tlllar CHlife E

i nformati on ias shown in Figure 11 for monitoring the frequency with

which the various step numbers occur.
The operation of these components will now be
10 described with reference to the flow chart given in
Figure 12. o - | N

Firstly, each pulse received by the A/D
conversion circuit 32 is stored in the memory means 33a
as a respective digital range signal. Each such signal

15 coming within a fixed range is converted in the step
number conversion means 33b into a step number, the
steép number being calculated with precision practically
regardless of errors caused in the focus determining |
circuit. Each step number is loaded in the frequency

20 counting means 33c. |

"~ When a focus determining operation is complete,
the control circuit 31 reads the most frequently
occurring step number from the frequency counting means
33¢ as range information, and controls the pulse motor N

25 M accordingly. '

Thus, step numbers obtained erroneously are
eliminated, and highly reliable range information is
obtainable.

In the variation just described, the most

30 frequently occurring step number is supplied as range
information after N light emissions have taken place and
the focus determining operation is over. However,
turning to Figure 13, it is possible in a modification
to load the step numbers successively into the frequency



obtainable. In thé variation just described, the nost 30 frequently
occurring step nunber is supplied as range information after N Iight

yem’ssi ons have taken place and the focus determ ning operation is over.
Howevers turning to Figure 13, it is possible in a nodification to |oad the
step nﬁybers successively into the frequency counting nmeans 33c, and at
t he point where one particular step nunber has occurred a predeterm ned
nunber of tines, for exanple three timegyzthe focus determ ning operation
is terminated before the predeter- 5 nmined number N of l|ight emissions have
taken place and the step nunmber in question is enployed as r.ange

i nformation. couhbilRy Geads CI] t iamS at (il Polirt whexrenwmeer of | |ght

em ssi ons needed, for. ran findi.,n an be de sed hi rellable
. raﬁe i nf or na??ﬁﬁlﬁﬁliﬁngg??l?%g%é}aﬁ n%%%&%al% pf%sﬁggé%‘él ee%t hg envi r on-
ment al condltnumbenrefuhimsmura®¢maexampﬁecthﬁneanﬁmas.oftmhefb@mﬁs

det erm ni ng S%éﬁg%fﬁkﬁg%&%t#ﬁ'ié‘%ﬁﬁ et d‘ézng getes- 0

Figures 14 an arts are represen sane
ref erence gunmined am!bﬁxlm %tltfﬂ!ﬁ@itisws hame: takenplag esﬁ&ﬁn in

Figure 14 al Sehepﬁé{,eﬁm%efhfn §t£$h'ﬂi§ @ugﬂaﬁmataw rA%eStores only a

si ngl e anal og range signal and th foc deter - cir |t 7
outputs a pul 3BEPERALEER- anal ?%. ongm t %35%« €of Figure

14, the arithagkbés 6PElidh®nemissivrs Cﬁéea:éﬁ)rﬂcaesrangmrﬁinmmlgsca&a capabl e
of.storlng a géuégééé seé 533 é@iﬁfghffnggifgﬁﬂgﬂf%néﬂ“lnformation
10 can still be obtained even in cases where the environ-
mental conditions are unfavourable.
A third variation of the focus determining systém
of Figure 2 will now be described with reference to
Figures 14 and 15. Again, like parts are represented
15 by the same reference numerals and will not be
described. The circuitry shown in Figure 14 also
operates on the basis that the capacitor 76b stores only
a single analog range signal and that the focus deter-
mining circuit 7 outputs a pulse for each analog range
20 signal. | |
In the circuitry of Figure 14, the arithmetic
operation circuit 33 comprises memory means 33a capable
_ of storing a plurality of the digital range signals, and
-/ perspective decision means 33b for judging whether the
25 range répresented by these signals is "short" or "long"
by comparing these signals with a reference value. The
circuit 33 further comprises mean value computing means
33c for calculating a mean value from the digital range
signals, and step number decision means 334 for trans-
39 forming the calculated result into a step number.
Operation of these components is illustrated in
Figure 15. The digital range signals output by the A/D
conversion circuit 32 are successively loaded in the
memory means 33a. When a predetermined number Ny, of

A\



per spective decisron means 33b for judging whet her the 25 range represented
by these signals is "short” or "long" by conparing these signals wth a

ref erence val ue.
means 33c for calculating a mean value fromthe digital
step nunber decision means 33d for trans- 30 forming the calcul ated rgs
into a step nunber. Operation of these conponents is illustrated in Figu

The circuit 33 further conprises nmean val ue conputing
range signals,-

-and

15. The digital range signals output by tfyg A/D conversion circuit 32 are

successively | oaded in the nenory neans 33a.
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back by the light receiving element 2 and so the output
from this element is: likely to have a high reliability.
Therefore, the focus ‘determining operation is dis-
continued thereafter and the digital range signals

‘currently loaded in the memory means 33a are supplied to

15

20

25

30

the mean value computing means 33c for calculation of a

LA AV P E AP L A U1 Yoy - O the

mean value. Thisfmean_value is then transformed in the.

step number conversion means 33d into a step number for
output.

On the other hand, where the decision is that the
range is "long" or the result is uncertain in that the

digital range signals represent "long" and "short"

ranges irregularly, the focus determining operation is
continued further and further digital range signals are
loaded into the memory means 33a.

When the new number of digital range signals in
the memory means 33a reaches a further predetermined
number N, (N, > N4), the control circuit 31 reads the
signals loaded in the memory means 33a and obtains a
mean value of these signals from the mean value
computing means 33c. = This mean value is then trans-
formed into a step number for output. -

Thus, if the light reflected from the subject is
not intensive and a miss arises once or twice during the
focus determining operation, each miss 6nly has a



20 range is "long" or the result is uncertain in that the digital range
signals represent "long" and "short” ranges irregularly, the focus

ydeterm ning operation is continued further and further digital range
signal$ are |oaded into the nenory neans 33a. 25 When the new nunber
of digiral range signals in the nenory means 33a reaches a further
predeterm ned nunber [err] the control circuit 31 reads the signals |oaded
in the nenory nmeans 33a and obtains a nean value of -‘these signals fromthe
mean val ue 30 conputing neans 33c. This nmean value is then trans- forned
into a step nunber for output. Thus, if the light reflected fromthe
subject is not intensive and a mss arises once or twice during the focus
determ ni ng operation, each mss only has a (1/[err]) effect on the
overall result and range 5 inforna{ion of a relatively high _
reliability is still obtainable. A nodifTcation of the circuitry of Figure
14 is shown in Figure 16 wherein the reference nuneral 34 denotes the
arithnetic operation circuit for receiving 10 digital range signals
fromthe A/D conversion circuit 32. The circuit 34 conprises step nunber
conversi on e U LfEeqh QR othe OtRER}]} ERPW € ARQIEARGRe to Figures 9
and 19 and t hhfdiatibiPOE @ WelSt DreIp g e bl ity Figweift  The
circuit 34 further conprises nenory nmeans 34b for storing the step
nunber s generqﬂ‘éf" e step nunber conversion neans 34a, and identjity

deci si on means 34c X akodifltangidmeof otlsé s¢ EXreyiofy (6 Big@réundeis once a

- hunber N Oféﬁgﬁﬁafk”g¥aﬁie 16 wherein the reference numeral 34
denotes the arithmetic operation circuit for receiving
N 10 digital range signals from the A/D conversion circuit

32. The circuit 34 compriseé step number conversion
means 34a as previously described with reference to
Figurés 9 and 10 and the step number conversion means
33b shown in Figure 9. The circuit 34 further

15 comprisés memory means 34b for storing the step numbers
generated by the step number conversion means 34a, and
identity decision means 34c for judging the consistency
of the step numbers once a number N1 of these numbers
have been stored in the memory means 34b. Extreme value

20 elimination means 34d are also provided for excluding
maximum and minimum step numbers loaded in the memory

\_ means from the output, and mean value computing means

34e are provided for obtaining a mean value from the
step numbers. o

25 . The operation of these components is shown in
Figure 17.

The signal output from the focus determining
circuit 7 when the focus determining operation is
started is converted into a digital range signal, then

30 - transformed into a step number by the step number
conversion means 34a and loaded into the memory means
34b. These steps are repeated until a number N1 of
step numbers are loaded in the memory means 34b, where-
upon the step numbers are read out of the memory means



have been stored in the nenory neans 34b. Extrene val ue 20 el imnation
nmeans 34d are al so provided for excludi ng nmaxi mum and m ni mum step nunbers
| oaded in the nmenory nmeans fromthe output, and nean val ue conputing neans
34e are provided for obtaining a nean value fromthe step nunbers. 25 -
The operation of these conponents is shown in Figure 17. The signal o{put
fromthe focus determning circuit 7 when the focus determ ning operation

"is-started is converted into a digital .range signal, then 30
transforned into a step nunber by the step nunber conversion neans 34a and -

| oaded into the nenory neans 34b. These steps are repeated until a nunber
N "of step nunbers are |oaded in the nenory neans 34b, where- upon the step
nunbers are read out of the nenory neans 20 34b and the consistency of

the step nunbers is judged by the identistg decision means 34c. If there is
identity anongst the step nunbers, 10 15 20 25 30 then it is assuned
that the focus determ ning operation has been accurate so far and the
operation is dis- :

34b and the consistency of the step'numbers is judged by
5 the identity decision means 34c.
If there is identity amongst the step numbers,

10 . | - | o/
15
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. continued. The single step nunber is then supplied as an output. 5

On the other hand, if there is a discrepancy between the step nunbers, the
focus determ ning operation is assuned to be lowin reliability and is
continued further until a nunber [err] of step nunbers are |oaded in the
menory \€ans 34b. When this 10 nunber is reached, the step nunbers are
read out to the extrene value elimnating neans 34d and the ones which
remain after the maxi num and m ni mum nu rs have been excl uded are
averaged by the nmean val ue conputing neafrs 34e for providing the range

I nf or mati on. In this way, 15 range information which is highly reliable
can be obtal Noghdidi 214 Silinfed Alrtae SHE PR debltini ndnlCEpak2818R 1 ©
whet her or not to continue a focus determning operation after a

pr efiet er mi ned hafReenfacqurate M famand the, operatdon is disged 20
accBfding to téntOaidly Ofhd NHSRIY HAY numbesl 40k BenP81Bp1$aRSHEP! i ON
can be mnimsed in that the nunber of |light em ssions can be reduced when
the results it H®PY%at accurate anal og range signals are bei ng obt ai ned.
Equal ly, rejiable ramgetl'imfdﬁ‘rrévi% imec,arifstauelrebas25| aEtslairepdnby i ncr easihng
t he nunber of ,light em,ssi hen errorg,are norelike Q_occur in the
processi ng of %%'%'ﬁe?"f(?h ee%q%si m?’ef(f' %;he %ec-“f dﬁter§¥.nti.ng CLAI MS5
1. A focus ateratiion ripg assumed do-becdosr dn reliability and is

continued further until a number N, (N, > N4) of step
numbers are loaded in the memory means 34b. When this

10 number is reached, the step numbers are read out to the
U : extreme value eliminating means 344 and the ones which
remain after the maximum and minimum numbers have been
excluded are averaged by the mean value computing means
34e for providing the range information. In this way,
15 range information which is highly reliable can be
.obtained and unreliable data is excluded.
Thus, a decision as to whether or not to continue
a focus determining operation after a predetermined
number of step numbers have been provided is judged
20 according to the identity of these numbers. Therefore,
power consumption can be minimised in that the number of
light emissions can be reduced when the results indicate
that accurate analog range signals are being obtained.
Equally, reliable range information can still be
25 obtained by increasing the number of light emissions
when errors are more likely to occur in the processing
of each light emission. ' '
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conprising a light emtting element and a |ight receiving elenent, neans
for controlling the light emtting elenent to emt in a single range
finding 10 operation a pre-determned nunber of bursts of Iight for
irradiating a subject, the light receiving el enent being arranged to .7«
generate a respective range finding signal in response to |ight reflehped
fromthe subject during each burst of emtted |ight, nmeans for integrating

each range 15 finding signal, and neans for deriving a nean val ue for
the range of the subject in response to an outpuf nf thP lnteoratlng nmeans.
2. - A focus determning systemas clainmed in whi ¢

integrating means are arranged to generate 20 Ll! " Hl ”ﬂlﬂﬁ SI gnal
~for supply to the deriving neans foll ow qg |ntegr ity of
the range finding signals. 3. A focug deternlnlng systen1as clained in
claim1l1, in which the integrating neans are arranged to generate 25 a
respective output signal for supply to the deriving neans follow ng

i ntegration of each respective range finding signal. 4. = -~ A focus

determ ning systemas clainmed in clgauma3,x i 8vhich the deriving neans
‘conpri se neans responsive to the oOTpur srgnar_of the integrating means for
suppPying digital range signal s, and neans for adding the digital range
signals. 5. 1. A facfiocust determiging syaten dont mecanerdaim 4, in which

tzge deri vi ng.BRARIsingt REN igh it tBR elidMent and a Gight M S..
receiving element, means for controlling the light
emitting element to emit in a single. range finding :
10 'operatlon a pre-determlned number of bursts of light for NG
irradiating a subJect, the light receiving element being )
arranged to generate a rsspective-range finding-signal in
response to light reflected from the subject during each
burst'of-emitted_light, means for integrating each range
15 finding signal, and means for deriving a mean value for
the range of the subject in response to an output of the
integrating means. . ' _ _
2. . A focus determlnlng system as clalmed in c1a1m 1,
in wh1ch the 1ntegrat1ng means are ‘arranged to generate
20 a single output signal for supply to the deriving means
following integration of a plurality of the range
finding signals. _ ' .
3. A focus determlnlng system as claimed in claim 1, v/
in whlch the 1ntegrat1ng means are arranged to generate |
25 a respective output signal for supply to the deriving
means following integration of each respective range
finding signal. ' '
4. A focus detsrmining system as claimed in claim 3,
in which the deriving means éOmprise meaps'résponsive'to
30 the output signal of the integrating means for supplying
digital range signals, and means for adding the digital
range signals.
5. A focus determlnlng system'as claimed in claim 4,
in which the der1v1ng means further comprise means for



"inhibiting di gital® range signal s representing a nmaxi mum5 range and a
m ni mum range respectively fromreaching the addi ng neans. 6. A focus
~determ ning systemas clainmed in claim3, in which the deriving neans
conprrse means responsive to the output signals for generating step nunbers
10 thepresentatlve of selected values for the range of the subject. 7.
A focus determ ning systemas clainmed in claim®6, in which the deriving
means further conprise neans for selecting a value for the range of the

subj ect on the 15 basi's -of the frequency of o
nunber. 8. A focus determ ning system as clalned mhtch
the selecting neans are arranged to sel ect the value Jmﬂﬁnﬂﬁ U the
subj ect represented by the 20 nost frequently o

9. A focus determ ning systemas clained in claim7, in which the

sel ecting neans are arranged to sel ect phe value for the range of the

subj ect represented by a step nunber which occurs a predeterm ned nunber of
tinmes, 25 and in which nmeans are provided for termnating the range
finding oper ghhopivhrg digiealnpahge BignhdsnrepreseadingOa mahifmamus

means oper aFERR| BRasH AiRThyRRdeC raBRAEITRRY, Thpn. FERERTRS"ERE] 0 "0

l'ight enmittiaddethgneeanse assess the accuracy of the range finding signals,

and means coglrol | gdeB¥ubhaeRarfIn1Ag gyaeamf 96 t9hiThaal 1RIc1Bem 3Nge
|nd|ng operafion rni nin ystemas claimed,in ¢laim 10,
in which the deriving means comprise means responsive to
the output signals for generating step numbers
' 10 representative of selected values for the range of the
subject. _
7. A focus determining system as claimed in claim 6,
in which the deriving means further comprise means for
selecting a value for the range of the subject on the
15 basis of the frequency of occurrence of each step
number. '
8. A focus determining sYstem as claimed in claim 7,
in which the selecting means are arranged to select the
value for the range of the subject represented by the
20 . most frequently occurring step number.
9. . A focus determining system as claimed in claim 7,
in which the selecting means are arranged to select the
—/ ' value for the range of the subject represented by a step
number which occurs a pfedetermined numhe; of times,

25 and in which means are provided for terminating the
range finding operation when a step number has been
selected.

10. A focus determining system as claimee'iq_any of
claims 1 to 8, further comprising means operable after
a predetermined number of emissions of the light
“emitting element to assess the accuracy of the range
finding signals, and means controlled by the assessing
means for terminating the range finding operation.

11. A focus determining system as claimed in claim 10,
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* C L M S * 24 in which the assessing neans are arranged to judge 5
whet her the range finding signals represent a short range or a | ong range
and are arranged to assess the accuracy on this basis. 12. A focus E
determ ning systemas clainmed in claim 10, in which the assessing neansyare
arranged to judge the 10 consi stency of the range finding signalsgaﬁﬁ_
are arranged to assess the accuracy on this. basis. 13. A focus

determ ning system substantially as herein particularly described with
reference to and as illustrated in the acconpany-ng—drawngs.— I5 20 25 30
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in which the assessing means are arranged to judge
whether the range finding signals represent a short
range or a long range and are arranged to assess the
accuracy on this basis. '

12. A focus dete:mining system as claimed in claim 10,
in which the'asséssing means are arranged to~judge the
consistency of the range finding signals and are
arranged to assess the accuracy on this basis.

13. A focus determining system substantially as herein

. particularly described with reference to and as .

illustrated in the accompanying drawings.




