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(57) ABSTRACT 

This invention is a focusing apparatus including a pair of 
sensor arrays detecting object image signals obtained by a 
plurality of optical paths in multiple-point distance mea 
surement, an arithmetic operation control section focusing 
on an object by comparison of relative positions of the object 
image, a light source consisting of a strobe section or a light 
projection section, and projecting focusing auxiliary light 
onto the dark object, and a determination section determin 
ing a part of a contrast equal to or greater than a preset, 
predetermined contrast to be a shadoW based on the object 
image signals obtained When the auxiliary light is projected 
from the light source. The object image signals obtained 
from parts other than the part determined as the shadoW are 
preferentially captured on each sensor array and used for 
focusing control. 
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FOCUSING APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is based upon and claims the 
bene?t of priority from the prior Japanese Patent Application 
No. 2000-255630, ?led Aug. 25, 2000, the entire contents of 
Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to an apparatus, 
mounted on a camera, for measuring the distance of an 
object and focusing the lenses on the object at the time of 
photographing the object. More speci?cally, the present 
invention relates to a focusing apparatus for appropriately 
measuring the distance of an object and focusing the lenses 
on the object even if an auXiliary light beam is emitted and 
a shadoW is generated in a distance measurement range on 
a dark scene or the like. 

[0004] 2. Description of the Related Art 

[0005] There is knoWn hitherto a system of a focusing 
apparatus, mounted on a camera, for calculating the distance 
of an object and a focusing position by comparing tWo 
images of one object obtained through tWo optical paths. 
According to this system, in case of a dark scene or an object 
Without a contrast, it sometimes occurs that clear image 
signals for distance measurement cannot be obtained and the 
object cannot be focused on. To prevent this, there is knoWn 
a technique for applying auXiliary light beam from a light 
source, e.g., a strobe, to an object When distance measure 
ment is carried out and for emphasiZing image signals for the 
distance measurement. 

[0006] FIG. 15 shoWs an eXample of the constitution of 
the appearance of an ordinary camera. 

[0007] In FIG. 15, a pair of light receiving lenses 2R, 2L 
for distance measurement, a strobe section 3 and a photo 
graphic lens 4 are arranged in front of a body 1 of a camera 
1. In addition, on the upper surface of the camera 1, there are 
arranged a release sWitch 6 and a display section (LCD) 5 
indicating an operation mode and the number of frames of 
a ?lm of the camera 1. During photographing, When a 
photographer operates the release button 6, strobe light is 
emitted and a distance is measured and eXposure is carried 
out after focusing if an object (or a person) is dark. This 
strobe light is emitted as auXiliary light of a focusing 
distance measurement apparatus and as auXiliary light for 
eXposure under the control of a control section provided in 
the camera 1. 

[0008] FIG. 16 shoWs the positional relationship betWeen 
an object and a camera in respect of distance measurement 
during photographing if the object and the camera are 
vieWed from above. At the time of measuring a distance, if 
an object 20 is dark, strobe light is applied to the object 20 
to illuminate the object 20. The illumination range is indi 
cated by symbol 0. Re?ected light from the face of the object 
20 is passed through light receiving lenses 2R and 2L and 
incident on sensor arrays 7R and 7L, and a positional 
distance due to the parallaX of the tWo lenses is accurately 
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measured. At this time, an object distance is accurately 
measured under the principle of triangulation and accurate 
focusing is carried out. 

[0009] In case of frequently employing auXiliary light 
during distance measurement, hoWever, there are scenes to 
be noted. As shoWn in, for eXample, FIG. 17, if a Wall 21 is 
present right in back of a principal object (or person) 20 and 
auXiliary light is emitted to carry out distance measurement, 
the distance of the object including a shadoW part 22 
generated by the auXiliary light is measured. This is because 
lenses 2R and 2L (or sensor arrays 7R and 7L) are disposed 
aWay from a strobe light emission section 3 by several 
centimeters on an ordinary camera. As a result, the shadoW 
part 22 forming a large contrast image is erroneously 
focused on instead of the principal object in this distance 
measurement signal and the principal object 20 becomes 
disadvantageously out of focus. 

BRIEF SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to provide a 
focusing apparatus capable of adjusting the focus of a 
camera on an object Without the in?uence of a Wall eXisting 
in the background While utiliZing auXiliary light. 

[0011] To attain this object, the present invention provides 
a focusing apparatus for focusing on an object based on 
object image signals outputted from a sensor, comprising: a 
light projection section projecting auXiliary light for focus 
ing onto the object; a detection section detecting a signal 
corresponding to a shadoW part of the object generated after 
projecting the auxiliary light among the object image signals 
outputted from the sensor When the auXiliary light is pro 
jected; and a control section conducting focusing control 
based on the object image signals outputted from the sensor 
When the auXiliary light is projected eXcept for the image 
signal corresponding to the shadoW part detected by the 
detection section. 

[0012] According to the focusing apparatus constituted as 
stated above, the focusing auXiliary light is projected onto a 
dark object from the light projection section to detect the 
object image signals obtained by a plurality of optical paths 
in multiple-point distance measurement. Among the object 
image signals obtained from a pair of sensor arrays captur 
ing re?ected light of the auXiliary light, a part having a 
greater contrast than a preset contrast is determined as a 
shadoW and focusing control is exercised using the object 
image signals of parts other than the part determined as a 
shadoW by the control section. 

[0013] Additional objects and advantages of the invention 
Will be set forth in the description Which folloWs, and in part 
Will be obvious from the description, or may be learned by 
practice of the invention. The objects and advantages of the 
invention may be realiZed and obtained by means of the 
instrumentalities and combinations particularly pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0014] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
presently embodiments of the invention, and together With 
the general description given above and the detailed descrip 
tion of the embodiments given beloW, serve to eXplain the 
principles of the invention. 
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[0015] FIGS. 1A and 1B show sensor output distributions 
for describing a focusing apparatus in the ?rst embodiment 
according to the present invention; 

[0016] FIG. 2A is an explanatory vieW for the distance 
measurement principle to describe the ?rst embodiment, and 
FIG. 2B shoWs an example of a photographing composition; 

[0017] FIG. 3 is a schematic block diagram shoWing a 
constitution in Which a multi-AF is mounted on a camera in 

the ?rst embodiment; 

[0018] FIG. 4 is the ?rst half of a How chart for describing 
the distance measurement carried out by the focusing appa 
ratus in the ?rst embodiment; 

[0019] FIG. 5 is the second half of the How chart for 
describing the distance measurement carried out by the 
focusing apparatus in the ?rst embodiment; 

[0020] FIG. 6 is a How chart for describing the distance 
measurement carried out by a focusing apparatus in the 
second embodiment according to the present invention; 

[0021] FIG. 7 is a conceptual block diagram of a focusing 
apparatus in the third embodiment according to the present 
invention; 
[0022] FIG. 8 shoWs the constitution of the appearance of 
a camera on Which the focusing apparatus in the third 
embodiment is mounted; 

[0023] FIG. 9 is a sensor output distribution vieW for 
describing the focusing apparatus in the third embodiment; 

[0024] FIG. 10 is a How chart for describing the distance 
measurement carried out by the focusing apparatus in the 
third embodiment; 
[0025] FIGS. 11A and 11B are sensor output distribution 
vieWs for describing a focusing apparatus in the fourth 
embodiment according to the present invention; 

[0026] FIG. 12 is a How chart for describing the distance 
measurement carried out by the focusing apparatus in the 
fourth embodiment; 
[0027] FIG. 13 shoWs the positional relationship betWeen 
an object relating to the distance measurement and the 
focusing apparatus in the fourth embodiment, When vieWing 
the object and the focusing apparatus from above during 
photographing; 
[0028] FIG. 14 is a How chart for describing the distance 
measurement carried out by a focusing apparatus in the ?fth 
embodiment according to the present invention; 

[0029] FIG. 15 shoWs an example of the constitution of 
the appearance of a conventionally ordinary camera; 

[0030] FIG. 16 shoWs the positional relationship betWeen 
an object relating to the distance measurement and the 
focusing apparatus in the fourth embodiment, When vieWing 
the object and the focusing apparatus from above during 
photographing; and 

[0031] FIG. 17 shoWs a state in Which a shadoW is 
generated on a scene on Which a Wall is present right in back 
of an object (or a person). 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] The embodiments of the present invention Will be 
described hereinafter in detail With reference to the accom 
panying draWings. 
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[0033] First, the concept of a focusing apparatus according 
to the present invention Will be described. 

[0034] The present invention is intended to prevent an 
object from becoming out of focus due to the in?uence of a 
shadoW contrast as shoWn in FIG. 17. That is, the positions 
of a shadoW on tWo sensor arrays 7R and 7L generated 
because a shadoW image on the Wall 21 incident on the tWo 
sensor arrays 7R and 7L becomes unbalanced due to the 
relationship betWeen the position of strobe light and the 
position of the light receiving lens. The positions are 
detected, an object position is obtained from object image 
signals (to be referred to as “image signals” hereinafter) 
obtained from the sensor arrays except the detected posi 
tions, and focus adjustment is carried out, thereby prevent 
ing a principal object from becoming out of focus. 

[0035] The unbalanced state means as folloWs. While the 
outside of a shadoW part 22 is not in?uenced by the principal 
points of the lenses but determined by the relationship 
betWeen the light beam 23 of the strobe section 3 and the 
outline part 24 of the person 20, the inside of the shadoW part 
22 is determined by the principal points of the light receiving 
lenses 2R and 2L and the outline part 24 of the person 20. 
Due to this, the sensor 7R distant from the strobe section 3 
obtains a Wide background shadoW image and the sensor 7L 
close to the strobe section 3 obtains a narroW background 
shadoW image. 

[0036] In the ?rst embodiment, description Will be given 
to a case of preventing erroneous distance measurement in 
a state in Which a shadoW is generated on a Wall if distance 
measurement is made using a multi-AF (multiple-point 
distance measurement) by projecting strobe light onto a 
scene on Which an object is present in front of the Wall. 

[0037] FIGS. 1A and 1B shoW the states of sensor output 
distributions obtained in the above-stated state. In FIGS. 1A 
and 1B, the horiZontal axis indicates sensor array pixel 
number and the vertical axis indicates sensor output. An L 
sensor array corresponds to the sensor array 7L shoWn in 
FIG. 17 and an R sensor array corresponds to the sensor 
array 7R shoWn in FIG. 17. As shoWn in FIGS. 1A and 1B, 
a shadoW part is generated on the side of the image of a face 
region. The shadoW part has a narroWer Width on the L 
sensor (FIG. 1A) and a Wider Width on the R sensor array 

(FIG. 1B). 
[0038] The distance measurement principle used in the 
?rst embodiment Will be described With reference to the 
constitution shoWn in FIG. 2A. 

[0039] If the distance L of an object 20 is measured, light 
beams 31 and 32 are incident on the sensor arrays 7L and 7R 
located at positions at a focal length f through respective 
light receiving lenses 2L and 2R having a parallax B 
therebetWeen. If images are formed on the sensor arrays 7L 
and 7R by the light centered around these light beams, the 
relative positional difference X betWeen the images has a 
relationship of x=(s~f)/L according to the parallax B, the 
focal length f and the distance L. Accordingly, if the relative 
positional distance X is detected from the outputs of the 
sensor arrays, the object distance can be obtained. 

[0040] Further, if an image at a position shifted by a 
distance Q) is examined, object distances in the directions of 
the light beams 33 and 34 can be obtained, as Well. This 
distance measurement speci?cation is referred to as multi 
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AF (multiple-point distance measurement). As shown in 
FIG. 2B, even if the person 20 in a frame 21 is not present 
at the center of the frame, the person 20 can be accurately 
focused on by means of the multi-AF capable of measuring 
the distances of multiple points. 

[0041] FIG. 3 is a schematic block diagram shoWing a 
constitution in Which the above-stated multi-AF unit is 
mounted on a camera. 

[0042] This multi-AF unit consists of a photographic lens 
4, a focusing section 11 making the focus adjustment of the 
photographic lens 4, a release sWitch 6, a pair of distance 
measurement lenses 2R and 2L, sensor arrays 7R and 7L 
receiving optical images formed on the respective lenses 2R 
and 2L and converting the optical images into electric 
signals, an A/D conversion circuit 8 A/D converting sensor 
outputs (or object image signals) into digital signals, an 
arithmetic operation control section (or CPU) 10 consisting 
of a one-chip microcomputer controlling the overall multi 
AF or the like, and a light emission section 3 consisting of 
a strobe driving section 12 and an Xe tube 13. The arithmetic 
operation control section 10 includes an image signal deter 
mination section 10a obtaining the above-stated relative 
positional distance X based on the digitiZed object image 
signals, drive-controlling the focusing section 11 from a 
distance measurement result and focusing the lenses on the 
object 20. 

[0043] With the above-stated constitution, When the 
release sWitch 6 is depressed, object signals from the sensor 
arrays 7R and 7L capturing the images of the object 20 are 
digitiZed by the A/D conversion circuit 8, the digital signals 
thus obtained are subjected to an arithmetic processing by 
the arithmetic operation control section 10 and a distance 
measurement result is thereby obtained. Based on this dis 
tance measurement result, the focusing section 11 drives the 
photographic lens 4 to focus the lenses on the object 20. At 
this moment, if the object 20 is dark (i.e., the brightness of 
the object is loW), the light emission section 3 projects light 
onto the object 20 and distance measurement is carried out 
using the re?ected light of the projected light. Further, the 
multi-AF has a light projection section 9 consisting of a 
distance measurement light projection lens 15, an infrared 
light emission element 16 formed out of a light emission 
diode (LED) or the like, and a light emission element driving 
section 17. 

[0044] Referring to How charts shoWn in FIGS. 4 and 5, 
distance measurement in the ?rst embodiment Will be 
described. 

[0045] First, it is determined Whether or not an object 20 
on a photographing target scene is dark, i.e., the brightness 
of the object 20 is loW (step S1). The brightness may be 
determined based on object image signals obtained by the 
sensor arrays 7R and 7L or by using the other optical sensor 
or the like. If it is determined that the object is suf?ciently 
bright relatively to the distance measurement (‘NO’ in step 
S1), the sensor arrays 7R and 7L detect images Without 
emitting auxiliary light from the strobe section 3 (step S2). 
The detection of the relative positional distance betWeen the 
tWo images for detecting the images from multiple points or 
so-called multiple-point distance measurement is carried out 
(step S3). The nearest position is selected as a position at 
Which the object 20 is present (step S4). It is assumed that 
this selected position is focused on. 
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[0046] MeanWhile, if it is determined in step S1 that the 
object is dark (‘YES’ in step S1), the strobe section 3 emits 
auxiliary light and the sensor arrays 7R and 7L detect images 
(step S5). At this moment, variables used in an arithmetic 
processing to be described later are initialiZed (step S6). In 
the initialiZation, it is assumed that variables indicating 
sensor pixels NR, NL=1, the numbers of times of determi 
nation MR, ML=1, sensor pixel numbers NR1, NR2=0, and 
NL1, NL2=0. In addition, the difference ASDL betWeen the 
outputs SDL of the adjacent pixels of the sensor array 7L is 
obtained as an absolute value While changing the variable 
NL indicating the sensor pixel (step S7). 

[0047] Next, a contrast determination is carried out. 
Namely, it is determined Whether or not the absolute value 
of the difference ASDL is greater than a predetermined value 
ASDo (step S8). If it is determined that the difference ASDL 
is greater than the predetermined value ASDo (‘YES’ in step 
S8), it is judged that a shadoW exists and sensor pixel 
numbers corresponding to the edge of a shadoW part are 
obtained. To be speci?c, it is determined Whether or not the 
number of times of determination is 1 [ML=1?] (step S9). If 
it is determined that ML=1 (‘YES’ in the step S9), the NL 
is set at the sensor pixel number NL1[NL1+NL] (step S10) 
and the number of times ML is incremented by one 
[ML@ML+1] (step S11). If the number of times ML is not 
1 (‘NO’ in step S9), the NL is set at the sensor pixel number 
NL2[NL2+NL] (step S12). Step S13, to be described later, 
folloWs step S11 or S12. 

[0048] Next, if the determination result of step S8 shoWs 
that the difference ASDL is equal to or smaller than the 
predetermined value ASDo (‘NO’ in step S8), it is also 
determined Whether or not the absolute value of a difference 
ASDR is greater than the predetermined value ASDo (step 
S13). If it is determined that the difference ASDR is greater 
than the predetermined value ASDo (‘YES’ in step S13), 
sensor pixel numbers corresponding to the edge of the 
shadoW part are obtained. To be speci?c, it is determined 
Whether or not the number of times of determination MR is 
1 [MR=1?] (step S14). If it is determined that the number of 
times M is 1 (‘YES’ in step S14), NR is set at the sensor 
pixel number NR1[NR1+NR] (step S15), and the number 
of times MR is incremented by one [MR@MR+1] (step 
S16). If not MR=1 (‘NO’ in step S14), the NR is set at the 
sensor pixel number NR2[NR2+NR] (step S17). Step S18, 
to be described later, folloWs step S16 or S17. 

[0049] Thereafter, if the determination result of step S13 
shoWs that the difference ASDR is equal to or smaller than 
the predetermined value ASDo (‘NO’ in step S13), the 
variables NR and NL are incremented by one, respectively 
[NL+NL+1, NR+NR+1] (step S18). It is determined 
Whether or not pixels from the ?rst pixel to the last pixel of 
the sensor array have been covered [NL>NL¢] (step S19). If 
up to the last pixel have not been covered (‘NO’ in step S19), 
the processing returns to step S7 to repeat determinations. 
On the other hand, if up to the last pixel have been covered 
(‘YES’ in step S19), it is then determined Whether or not the 
distance of the shadoW on the R side aWay from the strobe 
is greater than that on the L side by a predetermined quantity 
No or more (step S20). To be speci?c, the distance betWeen 
NR2 and NR1 and that betWeen NL2 and NL1 correspond 
to the Widths of the shadoW parts of the sensor output image 
signals shoWn in FIGS. 1A and 1B, respectively [NR2 
NR1>NL2—NL1+AN¢]. The distance betWeen NR2 and 
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NR1 and that between NL2 and NL1, i.e., the widths of the 
shadow parts correspond to the widths of the shadow parts 
of the sensor output image signals shown in FIGS. 1A and 
1B, respectively. 

[0050] If it is determined in step S20 that the width of the 
shadow on the R side away from the strobe is greater than 
that on the L side by the predetermined value No or more 
(‘YES’ in step S20), the multi-AF is carried out except for 
the segment between NR2 and NR1 (shadow part) (step 
S21). If it is determined in step S20 that the width of the 
shadow on the R side away from the strobe is equal to or 
smaller than that on the L side by the predetermined value 
No (‘NO’ in step S20), the processing moves to step S3. If 
the shadow part is not unbalanced or the shadow cannot be 
eliminated, an ordinary multi-AF is carried out. That is to 
say, the detection of the two image relative positional 
distance is carried out in step S3 and the nearest position is 
selected as a position at which the object is present in step 
S4. After the selection, the processing returns. 

[0051] If the nearest position is selected from a plurality of 
distance measurement results thus obtained in step S4 stated 
above, the distance of the shadow part is not measured even 
on such a scene as shown in FIG. 17 and it is, therefore, 
possible to accurately focus the lenses on the person. 

[0052] As stated so far, according to the ?rst embodiment, 
the positional distances between the strobe and a pair of light 
receiving lenses are utiliZed to thereby make it possible to 
accurately measure the distance of a principal object using 
strobe auxiliary light even on a dark scene on which a wall 
is present in the background. It is noted that there is no 
in?uence of a shadow on a bright scene for which no strobe 
auxiliary light is required since strobe light is not emitted. 

[0053] Next, a focusing apparatus in the second embodi 
ment will be described with reference to a How chart shown 
in FIG. 6. 

[0054] The second embodiment is intended to allow the 
?rst embodiment stated above to be realiZed more easily. 
Using sensor data on either the sensor array L or the sensor 

array R (in this case, sensor data on the sensor array L), it 
is only detected whether or not a shadow is present and then 
multiple-point distance measurement is carried out based on 
a processing to be described later. 

[0055] First, as in the case of the ?rst embodiment, it is 
determined whether or not the object 20 to be photographed 
is dark (step S31). If it is determined that the object 20 is 
sufficiently bright (‘NO’ in step S31), the strobe section 3 
does not emit auxiliary light and the sensor arrays 7R and 7L 
detect images (step S32). Thereafter, the detection of a two 
image relative positional distance or so-called multiple 
point distance measurement is carried out (step S33) and the 
nearest position is selected as a position at which the object 
is present (step S34). It is assumed that the selected position 
is focused on. 

[0056] On the other hand, if it is determined in step S31 
that the brightness of the object is low (‘YES’ in step S31), 
the strobe section 3 emits auxiliary light and the sensor 
arrays 7R and 7L detect images (step S35). At this moment, 
variables used for an arithmetic processing to be described 
later are initialiZed. In the initialiZation, since only the 
sensor data on the L side is used, it is assumed that a variable 
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indicating a sensor pixel number N=1, the number of times 
of determination M=1, and sensor pixel number N1, N2=0. 

[0057] Then, the difference ASDL between the outputs 
SDL of the adjacent pixels of the sensor array 7L is obtained 
as an absolute value while changing the variable NL indi 
cating a sensor pixel (step S37). Next, a contrast is deter 
mined, i.e., it is determined whether or not the absolute value 
of the difference ASDL is greater than a predetermined value 
ASDo (step S38). 
[0058] If it is determined that the difference ASDL is 
greater than the predetermined value ASDo (‘YES’ in step 
S38), sensor pixel numbers corresponding to the edge of a 
shadow part are obtained. To be speci?c, it is determined 
whether or not the number of times of determination M is 1 
[M=1?] (step S39). If it is determined that the number of 
times M is 1 (‘YES’ in step S39), N is set at the sensor pixel 
number N1[N1+N] (step S40) and the number of times M 
is incremented by one [M=M+1] (step S41). If the number 
of times M is not 1 (‘NO’ in step S39), N is set at the sensor 
pixel number N2[N2+N] (step S42). Step S43, to be 
described later, follows step S41 or S42. 

[0059] Next, if the difference ASDL is equal to or smaller 
than the predetermined value ASDo (‘NO’ in step S38), the 
variable N is incremented by one [N+N+1] (step 43) and it 
is determined whether or not pixels from the ?rst to the last 
pixel of the sensor array have been covered (N>N¢) (step 
S44). If up to the last pixel have not been covered (‘NO’ in 
step S44), the processing returns to step S37 to repeat 
determinations. On the other hand, if up to the last pixel have 
been covered (‘YES’ in step S44), it is then determined 
whether or not the edge pixel number N1¢N2¢0 (step S45). 
If it is not determined that N1¢N2¢0 (‘NO’ in step S45), the 
processing moves to step S33 in which the detection of a two 
image relative positional distance or so-called multiple 
point distance measurement is carried out. If it is determined 
that N1¢N2¢0 (‘YES’ in step S45), multiple-point distance 
measurement is carried out except for the length of the 
shadow between N1 and N2 (step S46). The processing then 
moves to step S36 in which the nearest position is selected 
as a position at which the object is present. 

[0060] As stated so far, according to the second embodi 
ment, since one of the sensor arrays is used and only the 
presence or absence of a shadow is detected while auxiliary 
light is employed, a necessary program can be simpli?ed and 
more accelerated control can be exercised. It is noted that the 
predetermined quantity No in step S44 is a number corre 
sponding to all the sensor pixels, and a routine for compar 
ing the data difference (or contrast) between the adjacent 
sensors in respect of the pixel with the predetermined value 
ASDo in step S38 while N is N=1 and for changing pixels 
in step S43 is the same as that in the ?rst embodiment. 

[0061] It is further noted that steps S36 to S44 stated above 
are de?ned as a sub-routine referred to as “contrast process 

ing”, which sub-routine will not be described in detail in the 
third embodiment to be described later. 

[0062] Next, a focusing apparatus in the third embodiment 
will be described. 

[0063] In the third embodiment, as shown in FIGS. 7 and 
8, a strobe section 3 is set as the ?rst projection section and 
a light projection section 9 serving as the second projection 
section is arranged parallel to the ?rst projection section 3 
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across a light receiving lens 2. As shown in FIG. 3, the light 
projection section 9 consists of a distance measurement light 
projection lens 15, an infrared light emission element 16 
Oformed out of a light emission diode (LED) or the like, and 
a light emission element driving section 17. It is noted that 
only one light receiving lens is shoWn in FIG. 7 to help 
understand the description although a pair of light receiving 
lenses are actually provided. 

[0064] This light projection section 9 (second light pro 
jection section) is arranged at a position (Which is a position 
for reducing the in?uence of a shadoW) different from the 
position of the strobe section 3 (?rst light projection section) 
in the arrangement direction of the light receiving lens 2. For 
example, the ?rst light projection section 9 is arranged at a 
position so that the light receiving lenses 2L and 2R are put 
betWeen the ?rst and second light projection sections. An 
example of image signals obtained When the ?rst and second 
light projection sections emit light, respectively has data 
characteristics as shoWn in FIG. 9. In FIG. 9, a solid line 
indicates an image signal When the ?rst light projection 
section emits light and a dotted line indicates an image 
signal When the second light projection section emits light. 

[0065] Namely, if the positions of the light emission 
sections differ from each other as indicated by shadoW parts 
22a and 22b shoWn in FIG. 7, individual shadoWs are 
generated at different positions on a Wall 21 and a shadoW 
part generated on the image data received by the light 
receiving lens 2 changes. By detecting this change, it is 
judged Whether or not the image is the image of the shadoW 
or the image of the object 20. 

[0066] Referring to a ?oW chart shoWn in FIG. 10, dis 
tance measurement in the third embodiment Will be 
described. 

[0067] First, as in the case of the second embodiment, it is 
determined Whether or not the object 20 to be photographed 
is dark (step S51). If it is determined that the object 20 is 
sufficiently bright (‘NO’ in step S51), the sensor arrays 7R 
and 7L detect images Without emitting auxiliary light from 
the strobe section 3 serving as the ?rst light projection 
section (step S52). Then, the detection of a tWo image 
relative positional difference or so-called multiple-point 
distance measurement is carried out (step S53) and the 
nearest position is selected as a position at Which the object 
is present (step S54). It is assumed that this selected position 
is focused on. On the other hand, if it is determined that the 
brightness of the object 20 is loW (‘YES’ in step S51), the 
strobe section 3 emits auxiliary light and the sensor arrays 
7R and 7L detect images (step S55). 

[0068] Thereafter, a “contrast processing” sub-routine 
from steps S36 to S44 shoWn in FIG. 6 stated above is 
executed (step S56). Next, the sensor pixel number N3 is 
obtained from the average of N2 and N1 by being set at 
(N2+N1)/2 (step S57). Then, the light projection section 9 
serving as the second light projection section emits auxiliary 
light and the sensor arrays 7R and 7L detect images (step 
S58). Likewise, the “contrast processing” sub-routine is 
executed (step S59). Next, the sensor pixel number N4 is 
obtained from the average of N2 and N1 by being set at 
(N2+N1)/2 (step S60). In this Way, While light emission is 
carried out tWice, i.e., the strobe section 3 and the light 
projection section 9 emit light, respectively, the edge pixels 
(N2 and N1) of the shadoW part are determined, respectively. 
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Namely, using one light projection section, a shadoW part 
edge pixel determination is carried out and the light projec 
tion section is sWitched over to the other and a shadoW part 
edge pixel determination is carried out. Pixel numbers N3 
and N4 at the centers of the shadoW parts, respectively are 
obtained as the average of the pixel numbers N1 and N2. 

[0069] Next, a difference A as shoWn in FIG. 9 is obtained 
as the absolute value of the difference betWeen the obtained 
pixel numbers N3 and N4 (step S61) and it is determined 
Whether or not the position of the shadoW has changed While 
light is projected from these tWo light sources. That is, the 
difference AN is compared With a predetermined value AN1 
so as to determine Whether or not the position of the shadoW 
has changed (step S62). If it is determined that the position 
of the shadoW has changed (‘YES’ in step S62), the detection 
of a tWo image relative positional difference or so-called 
multi-AF is carried out except for neighborhood of the pixel 
numbers N3 and N4 (step S63). On the other hand, if it is 
determined that the position of the shadoW has not changed 
(‘NO’ in step S62), the processing moves to step S53 in 
Which the ordinary multi-AF is carried out. Thereafter, the 
processing moves to step S54 in Which the nearest distance 
is selected out of the obtained distances and distance mea 
surement is completed. 

[0070] As stated so far, according to the third embodiment, 
a shadoW generated on the Wall in the background of the 
object (or person) 20 is determined by projecting a plurality 
of auxiliary light beams to measure the distance. Accord 
ingly, even if a shadoW is generated in back of the person, 
this shadoW is not focused on and the shadoW is eliminated 
by emitting light from the tWo light projection sections With 
different brightness during exposure. In addition, even if an 
object image has a ?ne darkness, it is possible to obtain an 
accurate distance measurement result and to realiZe accurate 
focusing on the object. 

[0071] Next, the fourth embodiment Will be described. 

[0072] As shoWn in FIG. 3, if the second light projection 
section 9 has a constitution in Which the control section 10 
controls the light emission element driving section 17 and 
that the infrared light emission element 16 emits auxiliary 
light through the distance measurement light projection lens 
16, then the auxiliary light is converged on the distance 
measurement light projection lens 15 and projected onto the 
object 20. Due to this, there is no light ?ux uniformly 
spreading as seen in the preceding embodiments and 
re?ected light from the object on the light projection spot 
appears as dotted lines as shoWn in FIGS. 11A and 11B, 
respectively. While assuming that the re?ected light is 
re?ection signal light data from the second light projection 
section 9, if a shadoW is generated at the predetermined 
position of the re?ection signal light as indicated by a solid 
line in each of FIGS. 11A and 11B folloWing the projection 
of light from the ?rst light projection section (or strobe 
section) 3, distance measurement is carried out based on the 
re?ection signal light from the second light projection 
section 9. For example, if the object 20 Wears clothes 
Without a contrast, appropriate image signals for obtaining a 
distance measurement result cannot be obtained using strobe 
light emitting a uniform light ?ux during distance measure 
ment. In this case, a shadoW on a Wall 21 in the background 
has a sharp contrast, With the result that the shadoW is often 
focused on. Considering this, distance measurement is car 
ried out according to a ?oW chart shoWn in FIG. 12. 
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[0073] First, it is determined Whether or not the brightness 
of the object 20 to be photographed is loW (step S71). If it 
is determined that the object 20 is sufficiently bright (‘NO’ 
in step S71), the strobe section 3 serving as the ?rst light 
projection section 3 does not emit auxiliary light and the 
sensor arrays 7R and 7L detect images (step S72). Then, the 
detection of a tWo image relative positional difference or 
so-called multiple-point distance measurement is carried out 
(step S73) and the nearest position is selected as a position 
at Which the object is present (step S74). The distance of this 
selected position is calculated (step S75). It is assumed that 
the selected position having the calculated distance is 
focused on. On the other hand, if it is determined that the 
brightness of the object is loW (‘YES’ in step S71), the strobe 
section 3 emits auxiliary light and the sensor arrays 7R and 
7L detect images (step S76). 

[0074] Thereafter, the above-stated “contrast processing” 
sub-routine is executed (step S77). Next, it is determined 
Whether or not the sensor pixel number N1 is 0 (step S78). 
If N1=0 (‘YES’ in step S78), it is determined that there is no 
shadoW based on the image signals detected by projecting 
the auxiliary light from the strobe section 3 and the pro 
cessing moves to step S73. In step S73, the ordinary mul 
tiple-point distance measurement is carried out. If it is not 
determined that N=0 (‘NO’ in step S78), it is determined that 
there is a shadoW. 

[0075] Next, as shoWn in FIG. 13, the position of this 
shadoW is obtained as (N1+N2)/2 and it is determined 
Whether or not the position of the image on the sensor 7 (7R, 
7L) falls Within a predetermined positional 0range 
(N5<(N1+N2)/2<N6) (step S79). If it is determined that the 
position of the image on the sensor 7 is out of the prede 
termined range (‘NO’ in step S79), the processing moves to 
step S73 in Which the ordinary multiple-point distance 
measurement is carried out. If it is determined that the 
position of the image on the sensor 7 is in the predetermined 
range (‘YES’ in step S79), the light projection section 9 
serving as the second light projection section projects aux 
iliary light and the sensor arrays 7R and 7L detect images 
(step S80). Using the detected image signals, it is deter 
mined Whether or not there is a sharp contrast portion (step 
S81). If there is no sharp contrast portion (‘NO’ in step S81), 
the processing moves to step S73 in Which the ordinary 
multiple-point distance measurement is carried out. 

[0076] On the other hand, if it is determined that there is 
a sharp contrast portion (‘YES’ in step S81), it is then 
determined that the object 20 is present at a position at Which 
the auxiliary light from the light projection section 9 is 
effective. According to the image detection result by the 
second light projection, the detection of a tWo image relative 
positional difference is carried out (step S82) and the dis 
tance is calculated in step S75 already described above. 

[0077] As stated so far, according to the fourth embodi 
ment, the ?rst light projection section projecting uniform 
light and the second light projection section projecting spot 
light are utiliZed, thereby making it possible to carry out 
focusing even to an object having a Weak contrast, Without 
the in?uence of a background shadoW. 

[0078] Next, the ?fth embodiment Will be described With 
reference to a How chart shoWn in FIG. 14. 

[0079] First, it is determined Whether or not the brightness 
of the object 20 to be photographed is loW (step S91). If it 
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is determined that the object 20 is suf?ciently bright (‘NO’ 
in step S91), the strobe section 3 serving as the ?rst light 
projection section does not emit auxiliary light and the 
sensor arrays 7R and 7L detect images (step S92). Then, the 
detection of a tWo image relative positional difference or 
so-called multiple-point distance measurement is carried out 
(step S93). The nearest position is selected as a position at 
Which the object is present and the distance of the object is 
calculated (step S94). 

[0080] On the other hand, if it is determined that the 
brightness of the object 20 is loW (‘YES’ in step S91), the 
strobe section 3 emits auxiliary light and the sensor arrays 
7R and 7L detect images (step S95). Next, the light projec 
tion section 9 serving as the second light projection section 
emits auxiliary light and the sensor arrays 7R and 7L detect 
images (step S96). It is then determined Whether or not there 
is a sharp contrast portion in the image signals obtained by 
the projection of light from the light projection section 9 
(step S97). If it is determined that there is no sharp contrast 
portion (‘NO’ in step S97), the processing moves to a step 
S102 to be described later. If it is determined that there is a 
sharp contrast portion (‘YES’ in step S97), the contrast 
position is obtained as pixel number N10 (step S98). This 
contrast position is obtained from the data shoWn in FIG. 
11B described above. 

[0081] Thereafter, it is determined Whether or not a sharp 
contrast is obtained from the ?rst light projection at the pixel 
number N10 (step S99). If it is determined that no sharp 
contrast is obtained (‘NO’ in step S99), image signals 
obtained by projecting light from the light projection section 
9, i.e., the second light projection, are prioritiZed and a 
distance is calculated (step S100). On the other hand, if it is 
determined that a sharp contrast is obtained (‘YES’ in step 
S99), it is then determined Whether or not a sharp contrast 
portion as shoWn in FIG. 11B is present on the adjacent 
portion of the pixel number N10 by projecting light from the 
strobe section 3, i.e., the ?rst light projection (step S101). If 
it is determined that a sharp contrast portion is present on the 
adjacent portion (‘YES’ in step S101), the processing moves 
to step S100 in Which the image signals obtained by pro 
jecting light from the light projection section 9 are priori 
tiZed. On the other hand, if it is determined that no sharp 
contrast portion is present on the adjacent portion (‘NO’ in 
step S101), the image signals obtained by projecting light 
from the strobe section 3, i.e., the ?rst light projection are 
prioritiZed and a distance is calculated (step S102). 

[0082] As can be seen, according to the ?fth embodiment, 
by selecting the image signals obtained by projecting light 
from the strobe section 3, i.e., the ?rst light projection or the 
image signals obtained by projecting light from the light 
projection section 9, i.e., the second light projection, it is 
possible to obtain the same advantages as those in the 
preceding embodiments. 

[0083] Additional advantages and modi?cations Will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the speci?c 
details and representative embodiments shoWn and 
described herein. Accordingly, various modi?cations may be 
made Without departing from the spirit or scope of the 
general inventive concept as de?ned by the appended claims 
and their equivalents. 
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What is claimed is: 
1. Afocusing apparatus for focusing on an object based on 

object image signals outputted from a sensor, comprising: 

a light projection section projecting auxiliary light for 
focusing, onto said object; 

a detection section detecting an object image signal 
corresponding to a part of a shadoW of the object 
generated folloWing projection of the auxiliary light, 
among the object image signals outputted from said 
sensor When said auxiliary light is projected; and 

a control section conducting focusing control based on the 
object image signals outputted from the sensor When 
said auxiliary light is projected except for the object 
image signal corresponding to the part of the shadoW 
and detected by said detection section. 

2. Afocusing apparatus according to claim 1, Wherein the 
focusing apparatus comprises a determination section deter 
mining Whether the object is bright or dark based on said 
object image signals; and 

said light projection section fails to project the auxiliary 
light if said deterrnination section determines that said 
object is bright. 

3. Afocusing apparatus according to claim 2, Wherein said 
light projection section projects the auxiliary light if said 
deterrnination section determines that said object is dark. 

4. Afocusing apparatus according to claim 1, Wherein said 
light projection section is a strobe light emission section. 

5. Afocusing apparatus for focusing on an object based on 
object image signals outputted from a sensor array, corn 
prising: 

a brightness detection section detecting brightness of said 
object; 

a light projection section projecting auxiliary light for 
focusing, onto said object according to a detection 
result of said brightness detection section; 

a detection section detecting a part forming a contrast 
equal to or greater than a present, predeterrnined con 
trast, based on the object image signals outputted from 
said sensor array When said auxiliary light is projected; 
and 

a control section controlling focusing control based on the 
object image signals outputted from said sensor array 
except for an object image signal corresponding to the 
part detected by said detection section. 

6. Afocusing apparatus according to claim 5, Wherein said 
sensor array is constituted out of a pair of sensor arrays, each 
of the pair of sensor arrays detecting the object image signals 
obtained from a plurality of optical paths including an object 
position. 

7. Afocusing apparatus according to claim 6, Wherein said 
control section conducts the focusing control to focus on the 
object at a nearest position, based on the object image 
signals obtained from said plurality of optical paths. 

8. Afocusing apparatus according to claim 5, Wherein said 
detection section detects a part forrning said contrast by 
sequentially cornparing outputs of adjacent pixels of said 
sensor array. 

9. A camera including a focusing apparatus for focusing 
on an object based on object image signals outputted from 
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a pair of sensor arrays and obtained from a plurality of 
optical paths including an object position, the camera corn 
prising: 

a brightness detection section detecting brightness of said 
object; 

a light projection section projecting auxiliary light for 
focusing, onto said object according to a detection 
result of said brightness detection section; 

a detection section detecting a sensor pixel nurnber form 
ing a contrast equal to or greater than a preset, prede 
terrnined contrast, based on the object image signals 
outputted from said pair of sensor arrays When said 
auxiliary light is projected; 

an arithmetic operation section operating a ?rst Width of 
a part corresponding to a dark portion formed by 
projecting said auxiliary light based on the sensor pixel 
nurnber detected by said detection section based on the 
object image signals outputted from one, right sensor 
array out of said pair of sensor arrays, and operating a 
second Width of the part corresponding to the dark 
portion formed by projecting said auxiliary light based 
on the sensor pixel nurnber detected by said detection 
section based on the object image signals outputted 
from the other, left sensor array out of said pair of 
sensor arrays; 

a comparison section cornparing said ?rst, right Width 
operated by said operation section With said second, 
left Width operated by said operation section; and 

a control section conducting individual focusing control 
according to a comparison result of said cornparison 
section. 

10. A camera according to claim 9, Wherein said light 
projection section is a strobe light emission section. 

11. A camera according to claim 10, Wherein said pair of 
sensor arrays are arranged side by side; 

said one sensor array is a sensor array away from said 
strobe light emission section; and 

said the other sensor array is a sensor array close to said 
strobe light emission section. 

12. A camera according to claim 11, Wherein said control 
section conducts the focusing control based on the object 
image signals outputted from said sensor arrays except for 
an object image signal outputted from a part corresponding 
to the ?rst Width if the comparison result that said ?rst Width 
is larger than said second Width is obtained by said corn 
parison section. 

13. A camera according to claim 11, Wherein said control 
section conducts the focusing control based on all outputs of 
said sensor arrays if the comparison result that said ?rst 
Width is smaller than said second Width is obtained by said 
cornparison section. 

14. A camera according to claim 11, Wherein said control 
section selects a nearest position based on the object image 
signals outputted from said pair of sensor arrays and 
obtained from the plurality of optical paths. 

15. A camera according to claim 13, Wherein said control 
section selects a nearest position based on the object image 
signals outputted from said pair of sensor arrays and 
obtained from the plurality of optical paths. 
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16. A camera comprising: 

a ?rst light projection section projecting ?rst auxiliary 
light for focusing, onto an object; 

a second light projection section projecting second aux 
iliary light for focusing, onto said object; 

a ?rst detection section detecting a ?rst object image 
signal outputted from a sensor When said ?rst auxiliary 
light is projected; 

a second detection section detecting a second object 
image signal outputted from the sensor When said 
second auxiliary light is projected; and 

a third detection section detecting a positional difference 
for a part corresponding to a shadoW of the object 
generated on the respective object image signals based 
on said ?rst and second object image signals, and 
discrirninating the object from the shadoW. 

17. A camera according to claim 16, Wherein the camera 
further comprises a control section conducting focusing 
control based on a detection result of said third detection 
section; and 

said control section conducts the focusing control for 
parts other than the part of said shadoW if a detection 
result that there is a positional difference for the part 
corresponding to the shadoW of said object is obtained 
by said third detection section. 

18. A focusing apparatus for focusing on an object based 
on object image signals outputted from a sensor, comprising: 

a ?rst light projection section projecting ?rst auxiliary 
light having a uniform light intensity for focusing, onto 
an object; 

a second light projection section projecting second aux 
iliary spot light for focusing, onto said object; 

a ?rst detection section detecting a ?rst object image 
signal outputted from said sensor When said ?rst aux 
iliary light is projected; 

a second detection section detecting a second object 
image signal outputted from said sensor When said 
second auxiliary light is projected; 

a third detection section detecting a part corresponding to 
a shadoW of the object generated on each of the object 
image signals, based on at least said ?rst object image 
signal; and 

a control section conducting focusing control based on 
one of said ?rst object image signal and said second 
object image signal, based on a detection result of said 
third detection section. 

19. A focusing apparatus according to claim 18, Wherein 
said control section conducts the focusing control based on 
said ?rst object image signal if said third detection section 
fails to detect a part having a great contrast from said ?rst 
object image signal. 

20. A focusing apparatus according to claim 18, Wherein 
said control section conducts the focusing control based on 
said second object image signal if said third detection 
section detects a part having a great contrast from said 
second object image signal. 
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21. A focusing apparatus according to claim 18, Wherein 
said ?rst light projection section is a strobe light emission 
section. 

22. A focusing apparatus according to claim 19, Wherein 
said second light projection section is an infrared light 
emission element. 

23. A focusing apparatus for focusing on an object based 
on object image signals outputted from a sensor, comprising: 

a ?rst light projection section projecting ?rst auxiliary 
light having a uniform light intensity for focusing, onto 
an object; 

a second light projection section projecting second aux 
iliary spot light for focusing, onto said object; 

a ?rst detection section detecting a ?rst object image 
signal outputted from said sensor When said ?rst aux 
iliary light is projected; 

a second detection section detecting a second object 
image signal outputted from said sensor When said 
second auxiliary light is projected; and 

a control section conducting focusing control based on 
one of said ?rst object image signal and said second 
object image signal, according to Whether a part having 
a great contrast is present on one of said ?rst object 
image signal and said second object image signal. 

24. A focusing apparatus according to claim 23, Wherein 
said control section conducts the focusing control based on 
said ?rst object image signal if it is determined that the part 
having the great contrast is absent on said second object 
image signal. 

25. A focusing apparatus according to claim 23, Wherein 
said control section conducts the focusing control While 
prioritiZing said second object image signal if it is deter 
mined that the part having the great contrast is present on 
said second object image signal and if said ?rst determina 
tion section determines that the part having the great contrast 
is absent on said ?rst object image signal. 

26. A focusing apparatus according to claim 23, cornpris 
ing; 

a determination section obtaining one of a ?rst result that 
a part determined to have the great contrast is “present” 
on said ?rst object image signal on an adjacent portion 
of a sensor pixel number of the part determined to have 
the great contrast on said second object image signal, 
and a second result that the part determined to have the 
great contrast is “absent” on said ?rst object image 
signal on the adjacent portion of the sensor pixel 
number of the part determined to have the sharp 
contrast on said second object image signal. 

27. A focusing apparatus according to claim 23, Wherein 
said control section conducts the focusing control based on 
said second object image signal if said ?rst result is obtained 
by said deterrnination section. 

28. A focusing apparatus according to claim 23, Wherein 
said focusing control section conducts the focusing control 
based on said ?rst object image signal if said second result 
is obtained by said deterrnination section. 


