
(19) United States 
US 20010012449A1 

(12) Patent Application Publication (10) Pub. No.: US 2001/0012449 A1 
KAWABE et al. (43) Pub. Date: Aug. 9, 2001 

(54) CAMERA AND OBJECT TRACING 
MECHANISM OF CAMERA 

(76) Inventors: KOUTARO KAWABE, OSAKA (JP); 
ATSUTAKA ITO, OSAKA (JP); 
SATOSHI YOKOTA, OSAKA (JP); 
KIMIHIKO NAKAMURA, OSAKA 
(JP) 

Correspondence Address: 
BURNS DOANE SWECKER & MATHIS L L P 
POST OFFICE BOX 1404 
ALEXANDRIA, VA 22313-1404 (US) 

(*) Notice: This is a publication of a continued pros 
ecution application (CPA) ?led under 37 
CFR 1.53(d). 

(21) Appl. No.: 09/333,676 

(22) Filed: Jun. 16, 1999 

(30) Foreign Application Priority Data 

Jun. 16, 1998 (JP) ......................................... .. 10-168280 

Publication Classi?cation 

(51) rm.c1.7 ..................................................... .. G03B 7/08 

(52) Us. 01. ............................................................ ..396/234 

(57) ABSTRACT 

An object folloW-up mechanism, installed in a camera, 
Which alloWs the camera to folloW movement of a main 
object to be photographed. The mechanism includes an 
image detection device for taking an image into a photo 
graphing visual ?eld and for extracting a feature of the 
image; an image recognition device for recognizing a pos 
sible candidate region, on Which the main object locates, on 
a basis of the feature; a display device for displaying the 
candidate region(s); a main object region selection device 
for selecting at least one candidate region from the displayed 
candidate region(s) as a main object region in Which the 
main object is present; and a main object region storing 
device for storing the feature extracted by the image detec 
tion device as a feature standard With respect to the image in 
the main object region thus selected. 
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CAMERA AND OBJECT TRACING MECHANISM 
OF CAMERA 

[0001] This application is based on application Ser. No. 
10-168280 ?led in Japan, the contents of Which are hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a camera, and 
relates to an object tracing mechanism of the camera Which 
makes it possible to folloW up an object to be photographed. 

[0004] 2. Desctiption of the Related Arts 

[0005] Conventionally, there has been proposed an auto 
focusing camera of a type in Which its focusing area (focus 
ing region) can be sWitched. The auto-focusing camera of 
this type has a folloWing problem. Namely, provided that a 
right-hand focusing area 2c, for example, of three focusing 
areas 2a, 2b, 2c is selected and an object (or a subject) M is 
brought into a focus as shoWn in FIG. 1(A), and provided 
that the object M is moved in the left direction as shoWn in 
FIG. 1(B), it is not possible to bring the object M into the 
focus unless a photographer sWitches the focusing area from 
the right-hand focusing area 2c to the left-hand focusing area 
2a. 

[0006] On the other hand, conventionally, there has been 
proposed a camera of another type in Which a focusing area 
is automatically determined by foreseeing a movement of 
the object from its change of contrast for example, so as to 
execute the focusing operation. According to this type of 
camera, hoWever, in case that a plurality of objects M1 to 
M8, to be photographed, move as shoWn in FIG. 2, a 
photographer cannot voluntarily select a main object (or a 
main subject), to be photographed, out of the Whole objects. 
Therefore, Which object should be folloWed, or traced, to be 
focused on, depends upon the camera itself; namely, the 
photographer cannot select a particular main object to be 
focused on. 

SUMMARY OF THE INVENTION 

[0007] Therefore, it is an object of the present invention to 
provide a camera With an object tracing mechanism Which 
can folloW a movement of a main subject, even if the main 
subject moves. 

[0008] In order to achieve the above object, according to 
one aspect of the present invention, there is provided a 
camera comprising: a detector for sensing an image of an 
object, for extracting a ?rst characteristic of the image, and 
for outputting data of the ?rst characteristic extracted; a 
selector for selecting a particular region Within a visual ?eld; 
and a memory for storing the data of the ?rst characteristic, 
extracted by the detector, of the image Which corresponds to 
the particular region selected by the selector, as character 
istic reference data. 

[0009] In the mechanism, the visual ?eld, for example, can 
be a visual ?eld Within a ?nder of the camera. 

[0010] The camera, for example, may be constructed as 
folloWs. 

[0011] That is, the detector may further sense the image of 
the object, extract a second characteristic of the image, and 
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output data of the second characteristic extracted, after the 
selector selects the particular region Within the visual ?eld, 
Wherein the selector compares the data of the second char 
acteristic With the characteristic reference data Which is 
stored in the memory, so that a region generally coincident 
betWeen the data of the second characteristic and the char 
acteristic reference data is selected as a reneWed particular 
region Within the visual ?eld. 

[0012] According to the mechanism, the particular region 
Which has once been selected by the selector, is reneWed into 
the reneWed particular region Which is generally coincident 
mutually betWeen the data of the second characteristic and 
the characteristic reference data, namely the region gener 
ally common both to the data of the second characteristic 
and to the characteristic reference data, Within the visual 
?eld. Therefore, the object is folloWed up, or traced, Within 
the visual ?eld of the camera, When the object moves. 

[0013] In order to achieve the above object, according to 
another aspect of the present invention, there is provided a 
camera comprising: a detector for sensing an image of at 
least one object, for extracting a ?rst characteristic of the 
image, and for outputting data of the ?rst characteristic 
extracted; a recognition means for recogniZing at least one 
candidate region on Which the image of a main object of the 
at least one object can locate, on a basis of the data of the 
?rst characteristic extracted by the detector; a display part 
for displaying the at least one candidate region Which is 
recogniZed by the recognition means; a selection means for 
selecting one of the at least one candidate region, Wherein 
the image of the main object is in the one thereof; and a 
memory for storing the data of the ?rst characteristic, 
extracted by the detector, of the image Which corresponds to 
the one, selected by the selection means, of the at least one 
candidate region, as characteristic reference data. 

[0014] According to the mechanism, there is provided the 
memory for storing the data of the ?rst characteristic of the 
image as characteristic reference data. Therefore, by using 
the characteristic reference data, the object is possible to be 
folloWed up, or traced, Within the visual ?eld of the camera 
When the object moves. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] This and other objects and features of the present 
invention Will become clear from the folloWing description 
taken in conjunction With the preferred embodiments thereof 
With reference to the accompanying draWings, in Which: 

[0016] FIGS. 1(A), 1(B) and 1(C) are explanatory vieWs 
of one type of conventional camera, shoWing a situation in 
Which an object (or a subject) to be photographed moves; 

[0017] FIG. 2 is an explanatory vieW of another type of 
conventional camera, shoWing a situation in Which many 
objects (or subjects) to be photographed are present; 

[0018] FIG. 3 is a front vieW shoWing a camera With an 
object tracing mechanism according to a ?rst embodiment of 
the present invention; 

[0019] 
3; 

[0020] FIG. 5 is an explanatory vieW shoWing a multidi 
rectional sWitch of the camera of FIG. 3; 

FIG. 4 is a rear vieW shoWing the camera of FIG. 
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[0021] FIG. 6 is an explanatory vieW showing a ?nder (or 
?nder WindoW) of the camera of FIG. 3; 

[0022] FIG. 7 is an explanatory vieW showing a construc 
tion of the camera of FIG. 3; 

[0023] FIGS. 8(A), 8(B) and 8(C) are explanatory vieWs 
for explaining a scope; 

[0024] FIGS. 9(A), 9(B) and 9(C) are explanatory vieWs 
for explaining a determination of photographing condition; 

[0025] FIGS. 10(A), 10(B) and 10(C) are explanatory 
vieWs for explaining the determination thereof; 

[0026] FIGS. 11(A), 11(B), 11(C), 11(D) and 11(E) are 
explanatory vieWs shoWing the camera With the object 
tracing mechanism according to a second embodiment of the 
present invention; 

[0027] FIG. 12 shoWs a construction of the camera With 
the object tracing mechanism according to a modi?cation of 
the embodiment; 

[0028] FIG. 13 shoWs a construction of the camera With 
the object tracing mechanism according to another modi? 
cation of the embodiment; and 

[0029] FIG. 14 shoWs a construction of the camera With 
the object tracing mechanism according to still another 
modi?cation of the embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0030] Before a description of the preferred embodiments 
of the present invention proceeds, it is to be noted that like 
or corresponding parts are designated by like reference 
numerals throughout the accompanying draWings. 

[0031] Referring to FIGS. 3 through 14, a detailed 
description is made beloW on a camera With an object tracing 
mechanism according to a ?rst embodiment of the present 
invention and on the camera With the object tracing mecha 
nism according to a second embodiment thereof. 

[0032] First, referring to FIGS. 3 through 10, the descrip 
tion is made beloW on the camera With the object tracing 
mechanism according to the ?rst embodiment thereof. 

[0033] As shoWn in FIG. 3 Which is a front vieW of the 
camera With the object tracing mechanism, and as shoWn in 
FIG. 4 Which is a rear vieW thereof, the camera With the 
object tracing mechanism is a single-lens re?ex camera 
Which has a camera body 10 and an interchangeable lens 50 
mounted thereto. The camera of the ?rst embodiment has a 
construction generally similar to a construction of a con 
ventional camera in appearance; hoWever, the former cam 
era is different from the latter in a display Within a ?nder 
WindoW 12, in a multidirectional sWitch 20 Which is pro 
vided on a rear surface of the camera body 10, and in a 
selection button 24 Which is also provided thereon. 

[0034] That is, as shoWn in FIGS. 5 and 6, a scope “S” is 
displayed on the ?nder WindoW 12. The scope “S” moves in 
any direction “a” to “h” in compliance With a push, or press, 
against a desired location of a peripheral portion 22 of the 
multidirectional sWitch 20. 

[0035] The selection button 24 is positioned at a central 
portion of the multidirectional sWitch 20. As Will be 
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described in detail later, When the selection button 24 is 
pushed or pressed, a characteristic, or a feature, of an image 
Within a region corresponding to the scope “S” is stored, or 
memoriZed. 

[0036] Next, referring to FIG. 7, a main internal construc 
tion of the camera is described beloW. 

[0037] The camera body 10 has a control microcomputer 
30, an auxiliary light emitting part 32 connected to the 
control microcomputer 30, a light emission controller 34 
connected thereto, a photometric module 36 connected 
thereto, a focus detection module 38 connected thereto, a 
C-MOS sensor 40 connected thereto, an AF encoder 42 
connected thereto, and an AF actuator 44 connected thereto. 
The control microcomputer 30 includes a CPU and a 
memory, and the control microcomputer 30 executes a 
general control over operation of the camera. 

[0038] More speci?cally, the auxiliary light emitting part 
32 emits an auxiliary light Which is used for detecting a 
focus. The light emission controller 34 controls emission of 
the auxiliary light Which is emitted from the auxiliary light 
emitting part 32. The photometric module 36 measures a 
luminance, or brightness, of an object (or a subject) to be 
photographed. The focus detection module 38 detects a 
focusing condition of an optical system 54 in an inter 
changeable lens 50. The C-MOS sensor 40 is so positioned 
as to pick up, or sense, an image formation position Within 
a ?nder WindoW 12 included in a ?nder optical system, in 
Which the C-MOS sensor 40 takes in an image Within a 
photographing region or area of the camera, processes the 
image at a high speed, and outputs to the control microcom 
puter 30 an image information upon a con?guration, or 
outline, of the image and upon its movement (i.e. direction, 
and amount of movement). The C-MOS sensor 40 is con 
stituted as a single element Which is constituted by a MOS 
type of light receiving cell capable of reading data at a 
higher speed than a CCD (i.e. charge-coupled device) and by 
a processing part for extracting a characteristic, or a feature, 
thereof by processing the data read by the light receiving 
cell, at a high speed. The control microcomputer 30 pro 
cesses a small amount of the data after the characteristic, or 
feature, thereof is extracted; therefore, the control micro 
computer 30 is able to execute its control operation at a high 
speed. 

[0039] The AF encoder 42 detects an amount of operation 
of the AF actuator 44. The AF actuator 44 drives a focusing 
lens in the optical system 54 of the interchangeable lens 50 
through a lens drive system of the interchangeable lens 50. 

[0040] The interchangeable lens 50 has a lens microcom 
puter 52 in addition to the optical system 54. The lens 
microcomputer 52 is connected With the control microcom 
puter 30 of the camera body 10 so that both the lens 
microcomputer 52 and the control microcomputer 30 com 
municate With each other. 

[0041] Next, referring to FIGS. 8(A), 8(B), 8(C), FIGS. 
9(A), 9(B), 9(C), and FIGS. 10(A), 10(B), 10(C), it is 
explained beloW about an operation of the camera. 

[0042] First, as shoWn by an arroW in FIG. 8(A), the 
multidirectional sWitch 20 (see FIG. 5) is manipulated to 
move the scope “S” displayed on the ?nder WindoW 12, so 
that the scope “S” is superimposed, or overlapped, over a 
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desired region (or area) of an object “M” Where the desired 
region is the region that is desired to be followed, or traced, 
as shoWn in FIG. 8(B). 

[0043] Then, the selection sWitch 24 is pressed. Thereby, 
the desired region over Which the scope “S” is superim 
posed, is set as a main object region (or a main subject 
region). At this time, the control microcomputer 30 stores in 
the memory its image information (or image characteristic), 
extracted by the C-MOS sensor 40, upon the main object 
region, as a reference of the character. 

[0044] Then, after the main object region is set, the control 
microcomputer 30 compares neW image information (or 
image character), extracted by the C-MOS sensor 40, upon 
image in the photographing region, With the reference of the 
character Which has been stored in the memory. 

[0045] Then, When a part, or piece, of the neW image 
information Which is generally coincident With the reference 
of the character is detected, the control microcomputer 30 
updates the part, or piece, as the main object region. 

[0046] Then, as shoWn in FIG. 8(C), the microcomputer 
30 moves the scope “S” to the updated main object region. 
In this manner, the scope “S” is moved to folloW, or trace, 
the movement of the object “M”. 

[0047] Aphotographing condition is determined on a basis 
of the main object region. 

[0048] That is, for example, When the main object region 
is set by superimposing the scope “S” over the object “M”, 
focusing areas (or focusing regions) 20, 2b, and 2a over 
Which the scope “S” superimposes folloWing the movement 
of the object “M”, are selected sequentially as shoWn in 
FIGS. 9(A), 9(B) and 9(C), and the object “M” is brought 
into the focus (or is focused) in each of the focusing areas 
2c, 2b, and 2a. 

[0049] MeanWhile, as shoWn in FIGS. 10(A), 10(B) and 
10(C), photometric cells 46, 4h, 4j; 46, 4g, 4j; and 4d, 4f, 4i 
over Which the scope “S” superimposes are sequentially 
selected from a plurality of photometric cells 4a to 411 Which 
are included in the photometric module 36 and Which are 
arranged in a shape of honeycomb, in accordance With the 
movement of the object “M”. An exposure of the camera is 
determined on a basis of the selected photometric cells 46, 
4h, 4j; 46, 4g, 4j; and 4d, 4f, 4i. 

[0050] Next, referring to FIGS. 11(A) through 11(E), the 
description is made beloW on the camera With the obect 
tracing mechanism according to the second embodiment. 

[0051] The camera With the object tracing mechanism of 
the second embodiment is similar to the camera of the ?rst 
embodiment in construction; hoWever, the former camera is 
different from the latter in manner of setting the main object 
region. 
[0052] That is, When there exist a plurality of objects, to be 
photographed, Within a photographing region as shoWn in 
FIG. 11(A), the control microcomputer 30 recogniZes out 
lines of the objects, on a basis of image information (or 
image characteristic), extracted by the C-MOS sensor 40, 
upon the image Within the photographing region, as shoWn 
in FIG. 11(B). And, the control microcomputer 30 seeks for 
the outline(s) of the object(s) Which superimpose(s), or 
overlap(s), any one(s) of six focusing regions 3a to 3f, as 
shoWn in FIGS. 11(C). 
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[0053] Then, as shoWn in FIG. 11(D), the control micro 
computer 30 determines a center position of the outline of 
each of the object(s) Which superimpose(s) any one(s) 
thereof. And, the control microcomputer 30 makes each of 
scopes T0 to T3, located at each center position, be dis 
played on the ?nder WindoW 12, respectively. At an initial 
setting, for example, one scope T0 Which is centrally posi 
tioned With respect to the scopes T0 to T3, is so displayed 
as to be the most conspicuous of all as shoWn in FIG. 11(E), 
in order to indicate that the particular object region Which 
the scope T0 superimposes, or is positioned on, has been 
selected as a main object region. Then, similarly to the ?rst 
embodiment, folloWing the movement of the selected main 
object, the scope T0 moves, and a photographing condition 
is set on basis of the main object region. 

[0054] Similar to the ?rst embodiment, it is possible to 
sWitch, or move, the above main object region to the object 
region Which any one of the other scopes T1 to T3 super 
imposes, by operating the multidirectional sWitch 20 and the 
selection sWitch 24. 

[0055] The camera of the ?rst and second embodiments 
can folloW the movement of the main object When it moves. 

[0056] The present invention is not limited to the afore 
mentioned embodiments and modi?cations. 

[0057] For example, as shoWn in FIG. 12, an interchange 
able lens 50a may accommodate therein a mechanism to 
control driving the interchangeable lens 50a; namely, the 
interchangeable lens 50a may accommodate therein an AF 
actuator 56 Which drives a focusing lens in the optical 
system 54, an AF encoder 57 for detecting the driving 
amount of the AF actuator 56, a PF encoder 58 for detecting 
the position of the focus lens, and a termination sWitch 59 for 
detecting extremities of movement of the focusing lens. And 
in the construction, the focus lens of the optical system may 
be driven by a communication betWeen the lens microcom 
puter 52 installed in the interchangeable lens 50a and the 
control microcomputer 30 installed in the camera body 10a. 

[0058] Alternatively, instead of employing the construc 
tions shoWn in FIGS. 7 and 12, a C-MOS sensor 40a may 
have a function of the photometric module 36 as shoWn in 
FIGS. 13 and 14. 

[0059] Although the present invention has been fully 
described in connection With the preferred embodiments and 
modi?cations thereof With reference to the accompanying 
draWings, it is to be noted that other various changes and 
modi?cations are also apparent to those skilled in the art. 

[0060] Such changes and modi?cations are to be under 
stood as included Within the scope of the present invention 
as de?ned by the appended claims unless they depart there 
from. 

What is claimed is: 
1. A camera comprising: 

a detector for sensing an image of an object, for extracting 
a ?rst characteristic of the image, and for outputting 
data of the ?rst characteristic extracted; 

a selector for selecting a particular region Within a visual 
?eld; and 

a memory for storing the data of the ?rst characteristic, 
extracted by the detector, of the image Which corre 
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sponds to the particular region selected by the selector, 
as characteristic reference data. 

2. The camera as claimed in claim 1, Wherein there are 
provided a plurality of regions Within the visual ?eld, and 

Wherein the selector is operated manually so that the 
particular region is selected from the plurality of 
regions. 

3. The camera as claimed in claim 1, Wherein the selector 
and the memory are constituted by a controller Which 
controls an operation of the camera. 

4. The camera as claimed in claim 1, Wherein the detector 
further senses the image of the object, extracts a second 
characteristic of the image, and outputs data of the second 
characteristic extracted, after the selector selects the particu 
lar region Within the visual ?eld, and 

Wherein the selector compares the data of the second 
characteristic With the characteristic reference data 
Which is stored in the memory, so that a region gener 
ally coincident betWeen the data of the second charac 
teristic and the characteristic reference data is selected 
as a reneWed particular region Within the visual ?eld. 

5. The camera as claimed in claim 4, Wherein the reneWed 
particular region is displayed Within the visual ?eld When 
the selector selects the reneWed particular region. 

6. The camera as claimed in claim 4, Wherein a photo 
graphing condition is determined on a basis of the image of 
the object Which corresponds to the particular region 
selected by the selector, and 

Wherein the photographing condition is reneWed in 
response to the reneWed particular region selected by 
the selector. 

7. The camera as claimed in claim 4, Wherein the char 
acteristic reference data is reneWed in response to the 
reneWed particular region selected by the selector. 

8. The camera as claimed in claim 1, Wherein the data is 
of information upon a contour of the object. 

9. The camera as claimed in claim 1, Wherein the data is 
of information upon movement of the object. 

10. The camera as claimed in claim 1, Wherein the data is 
of information upon an area Which is surrounded by a 
contour of the object. 

11. A camera comprising: 

a detector for sensing an image of at least one object, for 
extracting a ?rst characteristic of the image, and for 
outputting data of the ?rst characteristic extracted; 

a recognition means for recogniZing at least one candidate 
region on Which the image of a main object of the at 
least one object can locate, on a basis of the data of the 
?rst characteristic extracted by the detector; 

a display part for displaying the at least one candidate 
region Which is recogniZed by the recognition means; 
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a selection means for selecting one of the at least one 
candidate region, Wherein the image of the main object 
is in the one thereof; and 

a memory for storing the data of the ?rst characteristic, 
extracted by the detector, of the image Which corre 
sponds to the one, selected by the selection means, of 
the at least one candidate region, as characteristic 
reference data. 

12. The camera as claimed in claim 11, Wherein the 
selection means is operated manually. 

13. The camera as claimed in claim 11, Wherein the 
recognition means and the selection means are constituted 
by a controller Which controls an operation of the camera. 

14. The camera as claimed in claim 11, Which further 
comprises: 

an outputting means for sensing the image of the at least 
one object, for extracting a second characteristic of the 
image, and for outputting data of the second charac 
teristic extracted, after the one of the at least one 
candidate region is selected by the selection means; and 

a reneWing means for comparing the data of the second 
characteristic being extracted by the outputting means, 
With the characteristic reference data stored in the 
memory, and for selecting a region Which is generally 
common to the data of the second characteristic and to 
the characteristic reference data, as a reneWal region. 

15. The camera as claimed in claim 14, Wherein the 
display part displays the renewal region When the renewing 
means selects the reneWal region. 

16. The camera as claimed in claim 14, Wherein a pho 
tographing condition is determined on a basis of the image 
of the main object Which is in the one, selected by the 
selection means, of the at least one candidate region, and 

Wherein the photographing condition is reneWed When the 
reneWing means selects the reneWal region. 

17. The camera as claimed in claim 14, Wherein the 
characteristic reference data is reneWed When the reneWing 
means selects the reneWal region. 

18. The camera as claimed in claim 14, Wherein the 
outputting means is composed of the detector. 

19. The camera as claimed in claim 11, Wherein the data 
is of information upon a contour of the at least one object. 

20. The camera as claimed in claim 11, Wherein the data 
is of information upon movement of the at least one object. 

21. The camera as claimed in claim 11, Wherein the data 
is of information upon an area Which is surrounded by a 
contour of the at least one object. 


