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(57) ABSTRACT 

Provided is a lens apparatus, including: a focus lens; a focus 
detector, an automatic focusing unit configured to drive the 
focus lens based on a focus detection result obtained from the 
focus detector, a focus information output unit configured to 
output focus information to a display unit capable of display 
ing the focus information Superimposed on a picked up image 
obtained by picking up an image with use of a light beam from 
an object, which passes through the lens apparatus; and a 
display determination unit configured to determine whether 
or not to display the focus information on the display unit, in 
which the focus information output unit is configured to out 
put a signal for displaying the focus information to the display 
unit based on a determination result obtained from the display 
determination unit. 
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FIG. 2 
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LENS APPARATUS AND IMAGE PICKUP 
APPARATUS INCLUDING THE SAME 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002. The present invention relates to an optical apparatus 
such as a television lens system and a video lens system, and 
more particularly, to an image pickup apparatus including a 
lens apparatus and a camera apparatus. 
0003 2. Description of the Related Art 
0004. An image pickup system to be used in a television 
image pickup situation includes a television lens system 
(hereinafter, referred to as "lens apparatus”) and a television 
camera (hereinafter, referred to as "camera apparatus). As 
the lens apparatus, there are known a lens apparatus including 
a manual focusing mechanism for moving a focus lens 
through an operation by a user himself/herself, and a lens 
apparatus including an automatic focusing function for mov 
ing the focus lens using an image signal from an image pickup 
device, such as a CCD, so that an object becomes in focus. In 
the camera apparatus, there is mounted a monitor (view 
finder) for displaying a real-time image that is currently 
picked up. The lens apparatus including the automatic focus 
ing function is configured to output information on the auto 
matic focusing function to the camera apparatus in response 
to an instruction from a controller connected to the lens appa 
ratus so that the output information is Superimposed on an 
object image on the camera side and is displayed on the 
viewfinder. Examples of the information on the automatic 
focusing function include a focus detection range indicating a 
range of focus detection in an image pickup range, and a focus 
state indicating a degree of focusing. The information on the 
automatic focusing function is herein referred to as autofocus 
information or focus information. 
0005. The user may easily confirm the autofocus informa 
tion through the viewfinder during the image pickup opera 
tion. However, in a case of using a controller having no 
display instruction unit for instructing the autofocus informa 
tion to be displayed on the viewfinder, the autofocus infor 
mation cannot be displayed. 
0006 Conventionally, there has been required a technol 
ogy of displaying the autofocus information independently of 
the controller. 
0007 For example, Japanese Patent Application Laid 
Open No. 2009-194523 discloses a technology in which, 
when it is determined that the controller has no display 
instruction unit, the autofocus information is output to the 
camera and the output information is displayed. 
0008. However, the conventional technology disclosed in 
Japanese Patent Application Laid-Open No. 2009-194523 
has a problem in that the autofocus information is constantly 
displayed even in a case where the user wishes to avoid 
displaying the autofocus information, and hence the autofo 
cus information cannot be hidden when not needed. The 
viewfinder originally serves to display a real-time object 
image that is currently picked up, and hence when the infor 
mation superimposed on the object image, such as the focus 
detection range and the focus state, is constantly displayed. 
the user may feel inconvenience depending on an image 
pickup situation. Further, the controller may include a Switch 
for display switching, but in an image pickup situation in 
which a strict operation is required as in the television image 
pickup situation, the user may wish to concentrate on field 
angle adjustment and focusing rather than the display switch 
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ing. Further, as described above, there is a case where the 
controller does not have the switch for display switching, and 
hence it is desired that whether or not to display the informa 
tion be determined based on an autofocus operation status and 
an object status, and the display be automatically switched so 
that the information is displayed when needed and hidden 
when not needed. 

SUMMARY OF THE INVENTION 

0009. It is therefore an object of the present invention to 
provide an image pickup apparatus capable of displaying 
autofocus information as appropriate without causing a user 
to feel inconvenience. 
0010. In order to achieve the above-mentioned object, 
there is provided a lens apparatus according to an exemplary 
embodiment of the present invention, including: a focus lens: 
a focus detector; an automatic focusing unit configured to 
drive the focus lens based on a focus detection result obtained 
from the focus detector, a focus information output unit con 
figured to output focus information to a display unit capable 
of displaying the focus information superimposed on a picked 
up image obtained by picking up an image with use of a light 
beam from an object, which passes through the lens appara 
tus; and a display determination unit configured to determine 
whether or not to display the focus information on the display 
unit, in which the focus information output unit is configured 
to output a signal for displaying the focus information to the 
display unit based on a determination result obtained from the 
display determination unit. 
(0011. According to the present invention, it is possible to 
provide the image pickup apparatus capable of displaying the 
autofocus information as appropriate without causing the 
user to feel inconvenience. 
0012. Further features of the present invention will 
become apparent from the following description of exem 
plary embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 FIG. 1 is a block diagram illustrating a configuration 
according to a first embodiment of the present invention. 
0014 FIG. 2 is a table showing autofocus operation modes 
according to the present invention. 
0015 FIG. 3 is a table showing a display method for a 
focus state according to the present invention. 
0016 FIG. 4A is an illustration of an image pickup situa 

tion as viewed through a viewfinder according to the first 
embodiment of the present invention. 
0017 FIG. 4B is an illustration of the image pickup situ 
ation as viewed through the viewfinder according to the first 
embodiment of the present invention. 
0018 FIG. 4C is an illustration of the image pickup situ 
ation as viewed through the viewfinder according to the first 
embodiment of the present invention. 
0019 FIG. 5 is a flow chart according to the first embodi 
ment of the present invention. 
0020 FIG. 6 is a block diagram illustrating a configuration 
according to a second embodiment of the present invention. 
0021 FIG. 7A is an illustration of an image pickup situa 
tion as viewed through the viewfinder according to the second 
embodiment of the present invention. 
0022 FIG. 7B is an illustration of the image pickup situ 
ation as viewed through the viewfinder according to the sec 
ond embodiment of the present invention. 
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0023 FIG. 7C is an illustration of the image pickup situ 
ation as viewed through the viewfinder according to the sec 
ond embodiment of the present invention. 
0024 FIG. 7D is an illustration of the image pickup situ 
ation as viewed through the viewfinder according to the sec 
ond embodiment of the present invention. 
0025 FIG. 7E is an illustration of the image pickup situ 
ation as viewed through the viewfinder according to the sec 
ond embodiment of the present invention. 
0026 FIG. 8 is a flow chart at the time of a Zoom operation 
according to the second embodiment of the present invention. 
0027 FIG.9 is a flow chart at the time of tilting according 

to the second embodiment of the present invention. 
0028 FIG. 10 is a block diagram illustrating a configura 
tion according to a third embodiment of the present invention. 
0029 FIG. 11A is an illustration of an example of a dis 
play determination selecting unit to be used in the third 
embodiment of the present invention. 
0030 FIG. 11B is a table showing the example of the 
display determination selecting unit to be used in the third 
embodiment of the present invention. 
0031 FIG. 12 is a table showing a display method for 
autofocus information to be used in the third embodiment of 
the present invention. 
0032 FIG. 13 is a flow chart according to the third 
embodiment of the present invention. 
0033 FIG. 14A is an illustration of an image pickup situ 
ation as viewed through the viewfinder according to the third 
embodiment of the present invention. 
0034 FIG. 14B is an illustration of the image pickup situ 
ation as viewed through the viewfinder according to the third 
embodiment of the present invention. 
0035 FIG. 14C is an illustration of the image pickup situ 
ation as viewed through the viewfinder according to the third 
embodiment of the present invention. 
0036 FIG. 14D is an illustration of the image pickup 
situation as viewed through the viewfinder according to the 
third embodiment of the present invention. 
0037 FIG. 14E is an illustration of the image pickup situ 
ation as viewed through the viewfinder according to the third 
embodiment of the present invention. 
0038 FIG. 15 is a flow chart at the time of an autofocus 
operation according to the third embodiment of the present 
invention. 
0039 FIG. 16 is a flow chart at the time of a Zoom opera 
tion according to the third embodiment of the present inven 
tion. 

DESCRIPTION OF THE EMBODIMENTS 

0040. Hereinafter, exemplary embodiments of the present 
invention are described in detail with reference to the attached 
drawings. 

First Embodiment 

0041. Hereinafter, referring to FIGS. 1 to 5, an image 
pickup apparatus according to a first embodiment of the 
present invention is described. 
0042 FIG. 1 is a functional block diagram of an image 
pickup system according to this embodiment. The image 
pickup apparatus according to the present invention includes 
a lens apparatus 100, a camera apparatus 200 removably 
connected to the lens apparatus 100, and a focus operating 
apparatus (controller) 300 serving as an operation apparatus. 
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0043. The lens apparatus 100 mainly includes a focus lens 
101 for changing an object distance, a Zoom lens 102 for 
changing a focal length, an aperture stop 103 for adjusting an 
amount of light, a computing unit 110, a memory 111, a 
communication unit 112, a phase difference detector 113, a 
focus detection range display determination unit 114, and a 
focus state display determination unit 115. 
0044. A focus driver 104 for driving the focus lens 101, 
and a focus position detector 105 for detecting a position of 
the focus lens 101 are connected to the focus lens 101. A Zoom 
driver 106 for driving the Zoom lens 102, and a Zoom position 
detector 107 for detecting a position of the Zoom lens 102 are 
connected to the Zoom lens 102. Further, an aperture stop 
driver 108 for driving the aperture stop 103, and an aperture 
stop position detector 109 for detecting a position of the 
aperture stop 103 are connected to the aperture stop 103. The 
focus position detector 105, the Zoom position detector 107. 
and the aperture stop position detector 109 each include an 
encoder or a potentiometer. The encoder of the Zoom position 
detector 107 outputs a pulse signal to the computing unit 110 
along with the drive of the Zoom lens 102. 
0045. The computing unit 110 outputs a drive signal to the 
focus driver 104 so as to drive the focus lens 101. Similarly, 
the computing unit 110 outputs a drive signal to the Zoom 
driver 106 so as to drive the Zoom lens 102, and outputs a drive 
signal to the aperture stop driver 108 so as to drive the aperture 
stop 103. Further, the computing unit 110 outputs drive infor 
mation of the focus lens 101 and the Zoom lens 102 to the 
focus detection range display determination unit 114 and the 
focus state display determination unit 115, and outputs, to the 
communication unit 112, determination results input from the 
focus detection range display determination unit 114 and the 
focus state display determination unit 115. 
0046. The communication unit 112 (focus information 
output unit) communicates to the camera apparatus 200 and 
the focus operating apparatus 300. The communication unit 
112 transmits an input from the computing unit 110 to the 
camera apparatus 200, and outputs an input from the camera 
apparatus 200 to the computing unit 110. Further, the com 
munication unit 112 outputs a focus lens position signal from 
the computing unit 110 to the focus operating apparatus 300, 
and outputs a focus lens drive signal from the focus operating 
apparatus 300 to the computing unit 110. 
0047. The phase difference detector 113 serving as a focus 
detector is a phase difference sensor, and outputs phase dif 
ference data obtained through detection (focus detection 
result) to the computing unit 110. The phase difference detec 
tor 113, the focus lens 101, the focus driver 104, the focus 
position detector 105, and the computing unit 110 constitute 
an automatic focusing unit (AF unit). 
0048. The focus detection range display determination 
unit 114 determines, based on information input from the 
computing unit 110, whether or not to display a frame indi 
cating a focus detection range for focusing by an automatic 
focusing function, and outputs a determination result to the 
computing unit 110. 
0049. The focus state display determination unit 115 
determines, based on information input from the computing 
unit 110, whether or not to display a focus state, and outputs 
a determination result to the computing unit 110. 
0050. The camera apparatus 200 includes a communica 
tion unit 201, a computing unit 202, a sensor 203, an image 
combining unit 204, a display unit 205, and a luminance 
detector 206. 
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0051. The communication unit 201 communicates to the 
lens apparatus 100. The communication unit 201 outputs an 
input from the lens apparatus 100 to the computing unit 202, 
and outputs an input from the computing unit 202 to the lens 
apparatus 100. The computing unit 202 outputs autofocus 
information from the communication unit 201 to the image 
combining unit 204, and outputs luminance information from 
the luminance detector 206 to the communication unit 201. 
The sensor 203 is an image pickup unit, and outputs, to the 
image combining unit 204, an image signal (picked up image) 
obtained by picking up an object image with use of a light 
beam from an object, which passes through the lens apparatus 
100. The image combining unit 204 combines the image 
signal from the sensor 203 with the autofocus information 
from the computing unit 202, and outputs the resultant image 
signal to the display unit 205. The display unit 205 is a display 
unit for displaying a real-time object image that is currently 
picked up, and displays the image signal from the image 
combining unit 204. The luminance detector 206 detects the 
luminance information with use of the sensor 203, and out 
puts the luminance information to the computing unit 202. 
0052. The focus operating apparatus 300 includes a com 
munication unit 301, a computing unit 302, an AF mode 
setting switch 303, an AF switch 304, and an operation unit 
305. The communication unit 301 communicates to the lens 
apparatus 100. The communication unit 301 outputs an input 
from the lens apparatus 100 to the computing unit 302, and 
outputs an input from the computing unit 302 to the lens 
apparatus 100. The computing unit 302 performs computa 
tion based on information input from the AF switch 304 and 
the operation unit 305 and an input from the communication 
unit 301, and outputs a computation result to the communi 
cation unit 301. The AF mode setting switch 303 is a switch 
capable of setting an operation mode of the automatic focus 
ing function (hereinafter, referred to as “autofocus operation 
mode). The autofocus operation mode is described later. The 
AF switch 304 is a switch for switching ON/OFF of the 
automatic focusing function. The operation unit 305 is an 
operation unit that allows a user to operate the drive of the 
focus lens, and when the user performs an input, the operation 
unit 305 outputs a focus lens drive signal to the computing 
unit 302. 

0053 FIG. 2 is a table showing autofocus operation modes 
provided to the lens apparatus 100. As illustrated in FIG. 2, 
Mode A is a mode in which an autofocus operation is con 
stantly performed during an image pickup operation. Mode B 
is a mode in which the autofocus operation is performed when 
the AF switch 304 of the focus operating apparatus 300 is 
turned ON. Mode C is a mode in which the autofocus opera 
tion is prohibited. The autofocus operation modes are swit 
chable with use of the AF mode setting switch 303 of the 
focus operating apparatus 300, and in this embodiment, it is 
supposed that Mode B is set. 
0054 FIG. 3 is a table showing a display method for the 
focus state to be used in this embodiment. As shown in FIG. 
3, the focus state is displayed as “0” under an in-focus state, 
“+” when the in-focus object distance is on the close side of 
the object, and "++” when the in-focus object distance is 
farther on the close side of the object. The focus state is 
displayed as “- when the in-focus object distance is on the 
infinity side of the object, and "-- when the in-focus object 
distance is farther on the infinity side of the object. 
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0055 FIGS. 4A to 4C are illustrations of an image pickup 
situation as viewed through the display unit 205 of the camera 
apparatus 200 according to this embodiment. 
0056. In FIGS. 4A to 4C, a display unit outer frame is 
represented by reference numeral 41; a display section, 42; a 
focus state indication, 43; and a focus detection range indi 
cation, 44. The focus state indication 43 is a focus state 
indication displayed in accordance with the display method 
shown in FIG. 3. The focus detection range indication 44 
indicates an application range of the automatic focusing func 
tion, and focus detection is performed in the focus detection 
range indicated by the focus detection range indication 44. 
Reference is later made to FIGS. 4A to 4C. 
0057 FIG. 5 is a flow chart of processing to be performed 
by the lens apparatus 100 according to this embodiment. It is 
Supposed that the image pickup situation displayed on the 
display unit 205 of the camera apparatus 200 is in a state 
illustrated in FIG. 4A, in which the object is out of focus. 
0058 When the AF switch 304 of the focus operating 
apparatus 300 is turned ON in Step S501, the processing 
proceeds to Step S502. In Step S502, the focus detection 
range display determination unit 114 determines the status of 
the AF switch 304 of the focus operating apparatus 300. When 
the status is ON, the focus detection range needs to be dis 
played, and hence the processing proceeds to Step S503. 
When the status is not ON, the focus detection range does not 
need to be displayed, and hence the processing proceeds to 
Step S508. 
0059. In Step S503, a signal is output from the communi 
cation unit 112 to the communication unit 201 of the camera 
apparatus 200 so that the focus detection range is displayed on 
the display unit 205 of the camera apparatus 200, and the 
processing proceeds to Step S504. At this time, the display 
unit 205 of the camera apparatus 200 is brought into a state as 
illustrated in FIG. 4B, in which the focus detection range to be 
used in the autofocus operation is displayed. In Step S504, the 
autofocus operation is performed, and the processing pro 
ceeds to Step S505. In Step S505, the focus state display 
determination unit 115 determines whether or not the object 
is in focus. When the object is in focus, the processing pro 
ceeds to Step S506. When the object is out of focus, the 
processing proceeds to Step S507. 
0060. In Step S506, it is determined whether or not a 
predetermined time period has elapsed. When the predeter 
mined time period has elapsed, the processing proceeds to 
Step S508. When the predetermined time period has not 
elapsed, the processing returns to Step S506. 
0061. In Step S507, the focus state indication is updated, 
and the processing returns to Step S502. The focus state is 
constantly updated, and a signal is output from the commu 
nication unit 112 to the communication unit 201 of the camera 
apparatus 200 so that the updated focus state is displayed. In 
Step S508, a signal is output from the communication unit 
112 to the communication unit 201 of the camera apparatus 
200 so that the focus state is hidden, and the processing 
proceeds to Step S509. In Step S509, a signal is output from 
the communication unit 112 to the communication unit 201 of 
the camera apparatus 200 so that the focus detection range is 
hidden, and the processing proceeds to Step S510. At this 
time, the display unit 205 of the camera apparatus 200 is 
brought into an in-focus state of FIG. 4C. In Step S510, the 
autofocus operation is finished. 
0062. As described above, the lens apparatus determines, 
based on the autofocus operation status and the focusing 
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status, whether or not to display the autofocus information on 
the display unit 205, and outputs the autofocus information to 
the camera apparatus in accordance with the determination 
result. Thus, the display control for the autofocus information 
in accordance with the image pickup situation is enabled 
independently of the operation apparatus. This embodiment 
is applied in the case of Mode B illustrated in FIG. 2, but may 
be applied in a case where the automatic focusing is in opera 
tion, irrespective of the autofocus operation modes (A/B/C). 
Further, after the condition is satisfied, the autofocus infor 
mation is hidden through the elapse of the predetermined time 
period, but the autofocus information may be hidden with the 
predetermined time period set to “0”, that is, without waiting 
for the elapse of time after the object becomes in focus. 
Further, similarly to the focus detection range indication, the 
focus state indication may be displayed only when the auto 
matic focusing is in operation. In this manner, the present 
invention is not limited to this embodiment and the combina 
tion of the display Switching for the focus detection range 
indication and the display Switching for the focus State indi 
cation may be changed. 
0063. According to this embodiment, the display control 
for the autofocus information is enabled based on the auto 
focus operation status and the focusing status, with the result 
that the operability is improved. 

Second Embodiment 

0064. Hereinafter, referring to FIGS. 2, and 6 to 9, an 
image pickup apparatus according to a second embodiment of 
the present invention is described. The components having 
the same functions as those in the first embodiment are given 
the same reference symbols and description thereof is there 
fore omitted. 

0065 FIG. 6 is a functional block diagram of an image 
pickup system according to this embodiment. As compared to 
FIG. 1 used in the first embodiment, the image pickup system 
of FIG. 6 is different in that a tripod 400 is connected to the 
lens apparatus 100, and the communication unit 112 of the 
lens apparatus 100 further communicates to the tripod 400. 
The tripod 400 functions as a unit for allowing the lens appa 
ratus 100 to performapan movement and a tilt movement, but 
Such a unit is not limited to the tripod, and a Support other than 
the tripod may be used as appropriate. 
0066. The tripod 400 includes a communication unit 401, 
a computing unit 402, a pan detector 403, and a tilt detector 
404. The communication unit 401 communicates to the lens 
apparatus 100. The communication unit 401 outputs informa 
tion input from the lens apparatus 100 to the computing unit 
402, and outputs information input from the computing unit 
402 to the lens apparatus 100. The computing unit 402 out 
puts information input from the pan detector 403 and the tilt 
detector 404 to the communication unit 401. The pan detector 
403 detects the pan movement, and outputs pan information 
to the computing unit 402. The tilt detector 404 detects the tilt 
movement, and outputs tilt information to the computing unit 
402. 

0067. As in the first embodiment, the autofocus operation 
modes are switchable with use of the AF mode setting switch 
303 of the focus operating apparatus 300, and in this embodi 
ment, it is supposed that Mode A (mode in which the auto 
matic focusing is constantly operated) illustrated in FIG. 2 is 
Set. 
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0068 FIGS. 7A to 7E are illustrations of an image pickup 
situation as viewed through the display unit 205 of the camera 
apparatus 200 according to this embodiment. 
0069 FIGS. 7A to 7E are arranged in time sequence, and 
details thereof are described later. 
0070 FIG. 8 is a flow chart of processing to be performed 
by the lens apparatus 100 in a case where a Zoom operation is 
performed according to this embodiment. The image pickup 
situation displayed on the display unit 205 of the camera 
apparatus 200 corresponds to a case where the Zoom lens is 
operated under a state of FIG. 7A. When the Zoom operation 
is performed in Step S801, the processing proceeds to Step 
S802. In Step S802, a signal is output from the communica 
tion unit 112 to the communication unit 201 of the camera 
apparatus 200 so that the focus detection range is displayed, 
and the processing proceeds to Step S803. At this time, the 
display unit 205 of the camera apparatus 200 is brought into 
a state of FIG.7B. In Step S803, Zoom position information is 
obtained from the Zoom position detector 107, and the pro 
cessing proceeds to Step S804. In Step S804, it is determined 
whether or not there is no change in position of the Zoom lens. 
When there is no change, the processing proceeds to Step 
S805. When there is a change, the processing returns to Step 
S802, and a signal is output from the communication unit 112 
to the communication unit 201 of the camera apparatus 200 so 
that the focus detection range is displayed again on the Screen 
showing the changed Zoom position. 
(0071. In Step S805, it is determined whether or not a 
predetermined time period has elapsed. When the predeter 
mined time period has elapsed, the processing proceeds to 
Step S806. When the predetermined time period has not 
elapsed yet, the processing returns to Step S803, and the Zoom 
position information is obtained again. In Step S806, a signal 
is output from the communication unit 112 to the communi 
cation unit 201 of the camera apparatus 200 so that the focus 
detection range indication is hidden, and the processing pro 
ceeds to Step S807 to finish the processing. At this time, the 
display unit 205 of the camera apparatus 200 is brought into 
a State of FIG. 7C. 
0072 FIG. 9 is a flow chart of processing to be performed 
by the lens apparatus 100 in a case where the tilt operation is 
performed according to this embodiment. The image pickup 
situation displayed on the display unit 205 of the camera 
apparatus 200 corresponds to a case where tilting is per 
formed by the tripod under a state of FIG. 7C. 
(0073. When the tilt operation is performed in Step S901, 
the processing proceeds to Step S902. In Step S902, a signal 
is output from the communication unit 112 to the communi 
cation unit 201 of the camera apparatus 200 so that the focus 
detection range indication is displayed, and the processing 
proceeds to Step S903. At this time, the display unit 205 of the 
camera apparatus 200 is brought into a state of FIG. 7D. In 
Step S903, the tilt information is obtained from the tilt detec 
tor 404, and the processing proceeds to Step S904. In Step 
S904, it is determined whether or not there is a change in tilt 
information thus obtained. When there is no change in tilt 
information, the processing proceeds to Step S905. When 
there is a change in tilt information, the processing returns to 
Step S902, and a signal is output from the communication 
unit 112 to the communication unit 201 of the camera appa 
ratus 200 so that the focus detection range is displayed again. 
In Step S905, it is determined whether or not a predetermined 
time period has elapsed. When the predetermined time period 
has elapsed, the processing proceeds to Step S906. When the 
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predetermined time period has not elapsed, the processing 
returns to Step S903, and the tilt information is obtained. In 
Step S906, a signal is output from the communication unit 
112 to the communication unit 201 of the camera apparatus 
200 so that the focus detection range is hidden, and the pro 
cessing proceeds to Step S907 to finish the processing. At this 
time, the display unit 205 of the camera apparatus 200 is 
brought into a state of FIG. 7E. 
0074 As described above, based on the change in position 
of the Zoom lens of the lens apparatus and the change in tilt 
information, it is determined whether or not to display the 
focus detection range indication, and the autofocus informa 
tion is output to the camera apparatus in accordance with the 
determination result. Thus, the display control for the auto 
focus information in accordance with the image pickup situ 
ation is enabled independently of the operation apparatus. In 
this embodiment, the change in position of the Zoom lens and 
the change in tilt information are set as determination condi 
tions, but the present invention is not limited thereto. The 
display determination may be performed based on informa 
tion Such as a change in pan information, a change in evalu 
ation value of the automatic focusing, a change in aspect ratio, 
a change in extender lens to be inserted into an optical path in 
a case where an extender mechanism is provided, and a 
change in luminance of the picked up image in the focus 
detection range. Further, this embodiment has been described 
on whether to display or hide the focus detection range, but 
whether to display or hide the focus state may similarly be 
controlled. Further, this embodiment may be applied in the 
case of Mode B illustrated in FIG. 2 (mode in which the 
automatic focusing is operated when the AF switch 304 is 
ON). 
0075 According to this embodiment, the display control 
for the autofocus information is enabled based on the Zoom 
operation status and the pan/tilt information, with the result 
that the operability is improved. 

Third Embodiment 

0076. Hereinafter, referring to FIGS. 2, and 10 to 13, an 
image pickup apparatus according to a third embodiment of 
the present invention is described. The components having 
the same functions as those in the first and second embodi 
ments are given the same reference symbols and description 
thereof is therefore omitted. 
0077 FIG. 10 is a functional block diagram of an image 
pickup system according to this embodiment. As compared to 
FIG. 6 used in the second embodiment, the image pickup 
system of FIG. 10 is different in that the lens apparatus 100 
includes a display determination selecting unit 116 (condition 
setting unit), and that the focus operating apparatus 300 
includes a display mode switch 306 (display mode setting 
unit). 
0078. The display determination selecting unit 116 is a 
setting unit including an interface operable by the user, and 
selects determination conditions for displaying the autofocus 
information. Details thereof are described with reference to 
FIGS. 11A and 11B. The display mode switch 306 of the 
focus operating apparatus 300 is a Switch for Switching 
modes of displaying and hiding the autofocus information, 
and details thereof are described with reference to FIG. 12. 
0079. As in the first and second embodiments, the autofo 
cus operation modes are switchable with use of the AF mode 
setting switch 303 of the focus operating apparatus 300, and 
in this embodiment, it is supposed that Mode B (mode in 
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which the automatic focusing is operated when the AF switch 
304 is ON) illustrated in FIG. 2 is set. 
0080 FIGS. 11A and 11B are illustrations of an example 
of the display determination selecting unit 116. FIG. 11A 
illustrates an example of display of the display determination 
selecting unit 116, and FIG. 11B illustrates details of items of 
the display of the display determination selecting unit 116 
illustrated in FIG. 11A. The user may set each condition 
effective (ON) and ineffective (OFF), and the focus detection 
range display determination unit 114 and the focus state dis 
play determination unit 115 use the conditions setto “ON” by 
the display determination selecting unit 116 for the determi 
nation of whether to display or hide the autofocus informa 
tion. 
I0081 FIG. 12 is a table showing setting contents of the 
display mode switch 306. In this embodiment, three setting 
items are provided. In an “ON” setting, the focus detection 
range and the focus state are both constantly displayed, and in 
an “OFF setting, the focus detection range and the focus 
state are both constantly hidden. In a “Situation' setting, the 
focus detection range display determination unit 114, the 
focus state display determination unit 115, and the display 
determination selecting unit 116 function, and the focus 
detection range and the focus state are displayed or hidden in 
accordance with the conditions. In this embodiment, it is 
supposed that the “Situation setting is selected. 
I0082 FIG. 13 is a flow chart of processing to be performed 
by the lens apparatus 100 according to this embodiment. 
I0083 First, when electric power is turned ON in Step 
S1301, the processing proceeds to Step S1302. In Step S1302, 
setting items set to “ON” by the display determination select 
ing unit 116 are read from the memory 111, and the process 
ing proceeds to Step S1303. In Step S1303, statuses of the set 
conditions read in Step S1302, that is, statuses of the items set 
to “ON”, which are described in the “Detail field of FIG. 
11B, for example, whether or not Zooming is performed, are 
obtained. Then, the processing proceeds to Step S1304. In 
Step S1304, all the statuses obtained in Step S1303 are logi 
cally computed, and the processing proceeds to Step S1305. 
In Step S1305, based on results obtained through the compu 
tation in Step S1304, it is determined whether or not the 
conditions are satisfied. When the conditions are satisfied, the 
processing proceeds to Step S1306. When the conditions are 
not satisfied, the processing proceeds to Step S1307. In Step 
S1306, a signal is output from the communication unit 112 to 
the communication unit 201 of the camera apparatus 200 so 
that the focus detection range and the focus state are dis 
played, and the processing proceeds to Step S1308. 
I0084. In Step S1307, a signal is output from the commu 
nication unit 112 to the communication unit 201 of the camera 
apparatus 200 so that the focus detection range and the focus 
state are hidden, and the processing proceeds to Step S1308. 
In Step S1308, the status of the electric power is determined. 
When the electric power is OFF, the processing proceeds to 
Step S1309 to finish the processing. When the electric power 
is ON, the processing returns to Step S1302. 
I0085. As described above, the user may arbitrarily select 
the determination conditions of whether to display or hide the 
autofocus information. Thus, the display control for the auto 
focus information in accordance with the image pickup situ 
ation is enabled independently of the operation apparatus. 
The present invention is not limited thereto, and the indication 
of the autofocus information may be set by providing a dis 
play determination item, in which the autofocus information 
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is displayed depending on the image pickup situation, and a 
hiding determination item, in which the autofocus informa 
tion is hidden depending on the image pickup situation, so 
that the display control is performed in accordance with the 
setting. The display determination selecting unit 116 illus 
trated in FIGS. 11A and 11B may be implemented by, for 
example, utilizing a function of a unit that functions to display 
function information of the lens apparatus 100 and select the 
functions, to thereby perform settings (lens function informa 
tion display unit). Alternatively, the display determination 
selecting unit 116 may be implemented by switches provided 
individually. 
I0086. This embodiment has been described by taking, as 
an example, a case where the set conditions of the display 
determination selecting unit illustrated in FIGS. 11A and 11B 
are used in common for the focus detection range indication 
and the focus state indication, but the present invention is not 
limited thereto. The effects of the present invention may be 
obtained also in a configuration in which the set conditions for 
the focus detection range indication and the set conditions for 
the focus state indication can be set independently. Specifi 
cally, the conditions of whether to display or hide all kinds of 
the focus information, such as the focus detection range and 
the focus state, may be set, in accordance with the any one of 
the settings of “constantly display.” “constantly hide.” and 
“display in accordance with conditions', or alternatively, any 
one of the settings of “constantly display.” “constantly hide.” 
and “display in accordance with conditions' may be set for 
each kind of the focus information individually. Settings of 
“constantly display part of focus information (constantly hide 
part of focus information) and “display only part of focus 
information in accordance with conditions' may be 
employed as well. 
0087. According to this embodiment, the display control 
for the autofocus information is enabled based on the condi 
tions selected by the user, with the result that the operability 
is improved. 

Fourth Embodiment 

I0088. Hereinafter, referring to FIGS. 2, 10 to 12, and 14A 
to 16, an image pickup apparatus according to a fourth 
embodiment of the present invention is described. The com 
ponents having the same functions as those in the first to third 
embodiments are given the same reference symbols and 
description thereof is therefore omitted. 
0089. As in the third embodiment, FIG. 10 also illustrates 
a functional block diagram of a system according to this 
embodiment. 

0090 Similarly to the first to third embodiments, the auto 
focus operation modes are switchable with use of the AF 
mode setting switch 303 of the focus operating apparatus 300, 
and in this embodiment, it is supposed that Mode A illustrated 
in FIG. 2 is set. In this embodiment, similarly to the third 
embodiment, the statuses of the display determination select 
ing unit 116 are set as illustrated in FIGS. 11A and 11B. 
Further, similarly to the third embodiment, it is supposed that 
the “Situation setting of FIG. 12 is selected as the setting of 
the display mode switch 306. 
0091. This embodiment provides the following feature. 
That is, the focus state to be displayed on the display unit 205 
of the camera apparatus 200 is represented by a thickness, line 
type, density, color change, or blinking of the line of the frame 
indicating the focus detection range, or a combination 
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thereof. Unlike the first to third embodiments, the focus state 
indication is not represented separately from the focus detec 
tion range indication. 
0092 FIGS. 14A to 14E are illustrations of an image 
pickup situation as viewed through the display unit 205 of the 
camera apparatus 200 according to this embodiment. FIGS. 
14A to 14E illustrate, in time sequence, display at the time 
when the focusing operation is performed on a given object, 
and details thereof are described later. 
(0093 FIG. 15 is a flow chart of processing to be performed 
by the lens apparatus 100 at the time of the autofocus opera 
tion according to this embodiment. The image pickup situa 
tion displayed on the display unit 205 of the camera apparatus 
200 corresponds to a case where the autofocus operation is 
performed under a state illustrated in FIG. 14A, in which the 
object is out of focus. 
0094. When the autofocus operation is performed in Step 
S1501, the processing proceeds to Step S1502. In Step S1502, 
the focus state is obtained, and the processing proceeds to 
Step S1503. In Step S1503, the focusing status is determined. 
When the object is out of focus, the processing proceeds to 
Step S1504. When the object is in focus, the processing 
proceeds to Step S1506. In Step S1504, in accordance with 
the focus state obtained in Step S1502, it is determined 
whether or not the display method for the focus detection 
range needs to be updated. When the display method needs to 
be updated, the processing proceeds to Step S1505. When the 
display method does not need to be updated, the processing 
returns to Step S1502. 
(0095. In Step S1505, a signal is output from the commu 
nication unit 112 to the communication unit 201 of the camera 
apparatus 200 so that the display method for the focus detec 
tion range is updated in accordance with the focus state, and 
the processing returns to Step S1502. At this time, the display 
unit 205 of the camera apparatus 200 is brought into a state 
illustrated in FIG. 14B, in which the automatic focusing is in 
operation, and the focus detection range is updated to be 
represented by a lightly colored line (updated so as to indicate 
that the object becomes closer to the in-focus state (closer to 
the out-of-focus State)). 
0096. In Step S1506, a signal is output from the commu 
nication unit 112 to the communication unit 201 of the camera 
apparatus 200 so that the focus detection range is updated to 
be hidden, and the processing proceeds to Step S1507 to 
finish the processing. At this time, the display unit 205 of the 
camera apparatus 200 is brought into an in-focus state illus 
trated in FIG. 14C. 
(0097 FIG. 16 is a flow chart of processing to be performed 
by the lens apparatus 100 in a case where a Zoom operation is 
performed according to this embodiment. The image pickup 
situation displayed on the display unit 205 of the camera 
apparatus 200 corresponds to a case where the Zoom lens is 
operated under a state of FIG. 14C. 
0098. When the Zoom operation is performed in Step 
S1601, the processing proceeds to Step S1602. In Step S1602, 
a position of the Zoom lens is obtained and the processing 
proceeds to Step S1603. In Step S1603, it is determined 
whether or not there is change in position of the Zoom lens. 
When there is no change, the processing proceeds to Step 
S1604. When there is a change, the processing proceeds to 
Step S1606. In Step S1604, a time period is measured, and the 
processing proceeds to Step S1605. 
(0099. In Step S1605, the flow is branched based on the 
time period measured in Step S1604. When a measured time 
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period (time period since the change in Zoom position is 
stopped) T is smaller than a first predetermined time period 
T1 (T-T1), the processing returns to Step S1602. When the 
measured time period T is equal to or larger than the first 
predetermined time period T1 and equal to or Smaller than a 
second predetermined time period T2 (provided that T2>T1) 
(T1sTsT2), the processing proceeds to Step S1606. Fur 
ther, when the measured time period T is larger than the 
second predetermined time period T2 (T2<T), the processing 
proceeds to Step S1607. In Step S1606, a signal is output from 
the communication unit 112 to the communication unit 201 of 
the camera apparatus 200 so that the focus detection range 
indication is updated, and the processing returns to Step 
S1602. At this time, the display unit 205 of the camera appa 
ratus 200 is brought into a state illustrated in FIG. 14D, in 
which the Zooming is in operation. In Step S1607, a signal is 
output from the communication unit 112 to the communica 
tion unit 201 of the camera apparatus 200 so that the focus 
detection range is hidden, and the processing proceeds to Step 
S1608. At this time, the display unit 205 of the camera appa 
ratus 200 is brought into a state illustrated in FIG. 14E, and 
the processing is finished. 
0100. In this embodiment, based on information on the 
focus detection range and the focus state input to the comput 
ing unit 110 of the lens apparatus 100, the computing unit 110 
may create information on the focus detection range indica 
tion to be displayed on the display unit 205 (including density, 
color, and line type), and the created information may be 
output to the display unit 205 of the camera apparatus 200 via 
the communication units 112 and 201. Alternatively, when 
the focus information is displayed on the display unit 205, the 
focus detection range and the focus state may be output to the 
computing unit 202 of the camera apparatus 200 via the 
communication units 112 and 201. Based on the information 
on the focus state thus transferred, the computing unit 202 
may create information on the focus detection range indica 
tion to be rendered on the display unit (including thickness, 
line type, color, and color density of the line Surrounding the 
focus detection range), and the created information may be 
output to the display unit 205. 
0101. As described above, the display method for the 
focus detection range is changed depending on the image 
pickup situation, and thus the user can perform the display 
control for the autofocus information as appropriate in accor 
dance with the image pickup situation. 
0102) According to this embodiment, the display control 
for the autofocus information is enabled based on the condi 
tions selected by the user, with the result that the operability 
is improved. 
0103. The above-mentioned embodiments have been 
described by taking, as an example, a case where the focus 
state and the focus detection range are displayed on the dis 
play unit 205 of the camera apparatus 200, but the present 
invention is not limited thereto. Similar effects may be 
obtained also in a configuration in which the display unit is 
provided independently to an apparatus other than the camera 
apparatus, or in a configuration in which the display unit is 
provided to the lens apparatus. 
0104. The above-mentioned embodiments have been 
described by taking, as an example, a case where the focus 
state display determination unit 115 is provided to the lens 
apparatus 100, but the present invention is not limited thereto. 
It should be understood that the effects of the present inven 
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tion may be obtained also in a case where the focus State 
display determination unit 115 is provided on the camera 
apparatus 200 side. 
0105. In the above-mentioned embodiments, the informa 
tion on whether or not to display the focus detection range and 
the focus state is transmitted from the lens apparatus to the 
camera apparatus so that the focus detection range and the 
focus state are displayed or hidden, but the present invention 
is not limited thereto. For example, when the camera appara 
tus does not receive the information on the focus detection 
range and the focus state from the lens apparatus, the infor 
mation on the focus detection range and the focus state may 
be hidden. 
0106. The above-mentioned embodiments have been 
described by taking, as an example, a case where the signal 
for displaying the focus information is output from the com 
munication unit of the lens apparatus (focus information out 
put unit) to the display unit provided to the camera apparatus, 
but the present invention is not limited thereto. It should be 
understood that the effects of the present invention may be 
obtained also in a case where the signal for displaying the 
focus information is, for example, output from the commu 
nication unit of the camera apparatus (focus information out 
put unit) to a display unit provided outside the camera appa 
ratuS. 

0107 While the present invention has been described with 
reference to exemplary embodiments, it is to be understood 
that the invention is not limited to the disclosed exemplary 
embodiments. The scope of the following claims is to be 
accorded the broadest interpretation so as to encompass all 
Such modifications and equivalent structures and functions. 
0108. This application claims the benefit of Japanese 
Patent Application No. 2011-064163, filed Mar. 23, 2011, 
which is hereby incorporated by reference herein in its 
entirety. 

What is claimed is: 
1. A lens apparatus, comprising: 
a focus lens; 
a focus detector, 
an automatic focusing unit configured to drive the focus 

lens based on a focus detection result obtained from the 
focus detector; 

a focus information output unit configured to output focus 
information to a display unit capable of displaying the 
focus information Superimposed on a picked up image 
obtained by picking up an image with use of a light beam 
from an object, which passes through the lens apparatus; 
and 

a display determination unit configured to determine 
whether or not to display the focus information on the 
display unit, 

wherein the focus information output unit is configured to 
output a signal for displaying the focus information to 
the display unit based on a determination result obtained 
from the display determination unit. 

2. A lens apparatus according to claim 1, 
wherein the display determination unit is configured to 

determine whether or not to display the focus informa 
tion on the display unit, based on at least one determi 
nation condition, and 

wherein the lens apparatus further comprises a condition 
setting unit configured to set the at least one determina 
tion condition effective and ineffective. 
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3. A lens apparatus according to claim 2, wherein the at 
least one determination condition comprises at least one of a 
condition whether or not the object is in focus, a condition 
whether or not the automatic focusing unit is operated, and a 
condition whether or not a predetermined time period has 
elapsed. 

4. A lens apparatus according to claim 2, further compris 
ing a Zoom lens, 

wherein the at least one determination condition comprises 
a condition whether or not a focal length of the lens 
apparatus is changed. 

5. A lens apparatus according to claim 2, further compris 
ing an extender mechanism, 

wherein the at least one determination condition comprises 
a condition whether or not an extender lens positioned 
on an optical path is changed. 

6. A lens apparatus according to claim 2, further compris 
ing a unit configured to allow the lens apparatus to perform a 
pan movement and a tilt movement, 

wherein the at least one determination condition comprises 
at least one of a condition whether or not the pan move 
ment is performed and a condition whether or not the tilt 
movement is performed. 

7. A lens apparatus according to claim 2, wherein the 
condition setting unit is configured to display the at least one 
determination condition. 

8. An image pickup apparatus, comprising: 
a lens apparatus comprising: 

a focus lens; 
a focus detector; and 
an automatic focusing unit configured to drive the focus 

lens based on a focus detection result obtained from 
the focus detector; 

an operation apparatus configured to operate the lens appa 
ratus; 

a camera apparatus removably connected to the lens appa 
ratus, the camera apparatus comprising: 
an image pickup unit configured to pick up an object 

image with use of a light beam from an object, which 
passes through the lens apparatus; and 
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a display unit capable of displaying focus information 
Superimposed on a picked up image obtained by the 
image pickup unit; 

a focus information output unit configured to output the 
focus information to the display unit; and 

a display determination unit configured to determine 
whether or not to display the focus information on the 
display unit, 

wherein the focus information output unit is configured to 
output a signal for displaying the focus information to 
the display unit based on a determination result obtained 
from the display determination unit. 

9. An image pickup apparatus according to claim 8, 
wherein the operation apparatus comprises a display mode 

setting unit configured to select one of a setting which 
constantly displays the focus information on the display 
unit, a setting which constantly hides the focus informa 
tion and a setting which displays the focus information 
on the display unit in accordance with a condition, and 

wherein the display determination unit of the lens appara 
tus functions only when the display mode setting unit 
Selects the setting of "display in accordance with a con 
dition. 

10. An image pickup apparatus according to claim 8. 
wherein the camera apparatus further comprises a lumi 

nance detector configured to detect luminance of the 
picked up image in an focus detection range, and 

wherein the display determination unit is configured to 
determine whether or not to display the focus informa 
tion on the display unit, based on at least one determi 
nation condition, and 

wherein the at least one determination condition comprises 
at least one of a condition whether or not an aspect ratio 
of the camera apparatus is changed and a condition 
whether or not information on the luminance detected by 
the luminance detector is changed. 

c c c c c 


