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DISPLAY APPARATUS, AND CONTROL METHOD

BACKGROUND OF THE INVENTION
Field of the Invention
[0001] The present 1nvention relates to display control

pre——
p—

of 1Information 1ndilcating an 1rradiation direction of an

11l]lumination device.

pre——

Description of the Related Art

[0002] Conventionally, there has been known flash 1mage

capturing 1n which an object 1s 1rradiated with light that

1s emltted from an 1llumination device to a celling or the

like and reflected on the ceiling or the 1like and diffused

(hereinafter, referred to as "bounce flash 1mage capturing'").

With the bounce flash i1mage capturing, the object can be not

directly but 1ndilrectly 1rradiated with 1light from the

11llumination device, so that an 1mage can be rendered with

pre——

soft light.

[0003] Further, there 1s provided a technigque relating to

an l1llumination device capable of automatically changing an

lrradliation direction of the illumination

device

pr—

(hereinafter, referred to as "auto-bounce").

[0004 ] In a technigue discussed 1n Japanese Patent

Application Laid-Open No. 2011-170014, a bounce 1rradiation

_1_



angle 1s calculated based on 1n:

an object and 1n:

body,

calculated 1rradilation angle.

[0005]

Application Laid-Open No.

method of

1rradiation direction o:

and a light emilitting unit

"ormation about a distance to a re:

"ormation about a distance to

"lection

1s driven based on tThe

However, the technique described 1n Japanese Patent

o

C1

2011-170014

fylng a user o:

—

1nforma

c1on 1ndilca

the light emitting unit.

C1ng

falls to consider a

“he

Thus,

wlth the technigque described 1n Japanese Patent Application

Lai1d-Open No.

1rradliation dilirection of

[0006]

2011-170014,

In a case oO:

pre——

—
-
—

d

the user cannot easily check the

flash device having a con:

the light emitting unit.

“lguration

1n which a light emltting unit 1s rotatable about a vertical

axls and a horilzontal axls wlth respect to a

maln unil
Patent Application Laid-Open No.

relative position o:

the

- as with

Che

flash device discussed

2011-170014,

cVveEell

1

flash dewvice

1n Japanese

1)

I d

the li1ght emitting unit with respect to

flash device main unilit 1s not changed,

a comblnation of

—
-

a vertical axis rotation angle and a horizontal axis rotation

angle can be di

"ha

the

"he 1n:

light

“orma

pr——

recognilzable way.

[0007]

According to an aspect of

SUMMA

“erent.

“1on 1ndica

emltting unit be

RY OF TH

- 2

C1ng

noti:

L]

INV!

1

L

-

In such a case,
"he 1rradia

"1ed To

1ON

1T 1s desirable

the user

c10on direction of

pr——

1n a

the present i1nvention,
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there 1s provided an 1llumilnation device as clalmed 1n clalm

pr—

1 hereiln. According to a second aspect of the present

lnvention there 1s provided a display apparatus as clalimed

1n clailm 8 herein. According to a third aspect of the present

1nvention there 1s provided a display control method.

[0008] Further features of the present 1nvention will

become apparent from the followlng description of exemplary

embodliments with reference to the attached drawings.

BRIEF DESCRIPTION OF TH

L]

DRAWINGS

[0009] Fig. 1 1s a schematic diagram 1llustrating an lmage

capturing system accordlng to a first exemplary embodiment.

[0010] Fig. 2 1s a block diagram 1llustrating a

pr—

configuration of a camera according to the filirst exemplary

embodiment.

[0011] Fig. 3 1s a block diagram 1llustrating a

—

configuration of an external flash device according to the




[0012] Fig. 4 is a

pre——
p—

of 1nformatlon 1ndilcatling an

first exemplary embodlment.

flowchart 1llustrating display control

irradiation direction of the

external flash device according to the first exemplary

embodiment.

[0013] Figs.

diagrams 11l1lus

indicating the

devlice accordiling to the

[0014] Fig. 6 is a

pre——
p—

oA,

crating display examples of

oB, 5C, 5D, o5

L]

pr——

pre——

, OF, 5G, and OH are

information

lrradiation direction of the external flash

of 1nformation i1ndicating the

first exemplary embodiment.

flowchart 1llustrating display control

1irradliation direction of the

external flash device according to a second exemplary
embodiment.
[0015] Fig. 7 1s a flowchart 1llustrating display control

pre——

external flash device as one example oO:

according to a third exemplary embodiment.

pr——

of 1nformation 1ndicating the 1rradiation direction of the

- bounce angle display,

—

[0016] F'ig. 8 1s a diagram 1llustrating a menu screen for

setting a rotatable range for rotating a flash device head

unlit accordiling to a third exemplary embodiment.

[0017] Fig. 9 is a

pre——

of 1nformation 1ndilcating an

external flash devilice according to a four
embodiment.
DESCRIPTION OF THE EMBODIMENTS

flowchart 1llustrating display control

1rradiation direction of the

Ch exemplary



pre——

[0018] Hereinafter, exemplary embodiments of the present

invention will be described 1n detailil with reference to the

pr— pr—

appended drawlngs. rach of the embodliments of the present

invention described below can be i1mplemented solely or as a

pr—— pre——

combination of a plurality of the embodliments or features

— pr—

thereof where necessary or where the combination of elements

pr—

or ceatures from 1ndividual embodiments 1n a single

embodiment 1s beneficial.

[0019] Fig. 1 1s a schematic diagram 1llustrating an 1mage

capturing system according to a first exemplary embodiment.
The 1mage capturlng system according to the present exemplary

embodlment 1ncludes a camera 100 as an 1mage capturling

apparatus and an external flash device 200 as an 1llumination

device. The external flash device 200 1ncludes a flash

device maln unit 201 (first housing) attached to the camera

100 and a flash device head unit 202 (second housiling) capable

pre——
p—

of rotating about a first axis and a second axls orthogonal

to the first axils with respect to the flash device maln unit

201. A display unit 210 1s provided on the flash device

maln unit 201, and 1nformation 1ndicating the i1rradiation

pre——

direction of

che external flash device 200 can be displaved

on the display unit 210. A light emitting unit 205 1s

provided on the flash device head wunit 202, and the

pre——

lrradiation direction of the external flash device 200 can

be changed by making the flash device head unit 202 rotate

about a first axls or a second axls wlith respect to the flash

device maln unit 201.



[0020] Further, 1n the present exemplary embodiment, a

position of the flash device head unit 202 with respect to

the flash device main unit 201 attached to the camera 100,

—

at which a 1lens optical axis of the camera 100 and an

pr—

lrradiation optical axis of the light emlitting unit 205

become substantially parallel to each other, 1s assumed as

a reference position. Then, a filrst axils rotation angle and

—

a second axls rotation angle of the flash device head unit

202 positioned at the reference position are assumed as 0-

degree respectively. Further, one face of the external flash

device 200 on a side of the flash device main unit 201 1s

pre——

assumed as a lower side, one face thereof on a side of the

flash device head unit 202 1s assumed as an upper side, and

pr— pr— pr—

one face thereof on a side of the display unit 210 of the

flash device main unit 201 1s assumed as a rear side.

Furthermore, faces on the right and the left sides when the

flash device maln unit 201 1s viewed from the rear side are

respectively assumed as a left side and a right side of the

external flash device 200. Further, an axis parallel to the

horizontal direction of the flash device main unit 201 1s

pr— |}

assumed as a first axis, an axls parallel to the wvertical

pre——

direction of the flash device main unit 201 1s assumed as a

second axils, rotation 1n the vertical direction 1s assumed

as filrst axis rotation (1.e., rotation that makes the first

axls as a center), and rotation 1n the horizontal direction
1s assumed as second axls rotation (1.e., rotation that makes

the second axis as a center). Further, 1n the present

_6_



exemplary embodiment, the flash device head unit 202 1s

coupled to the flash device mailin unit 201 so as to be

rotatable by 140-degree 1n the upper direction and 180-degree

pr——

1n each of the right and the left directions with respect to

the flash device main unit 201.

pr—

[0021] Next, an 1mage capturing system of the present

exemplary embodiment will be described 1n detall with

reference to Figs. 2 and 3. FF1g. 2 1s a block diagram

pr—

11llustrating a configuration of the camera 100, and Fig. 3

pre——

1s a block diliagram 1llustrating a configuration of the

external flash device 200.

pre——

[0022] First, a configuration of the camera 100 will be

described. A camera mlcro-processing unit (MPU) 101 1s a

pre——

microcontroller of the camera 100 which controls the entire

operation of the 1mage capturing system such as 1mage
capturlng seqguence. For example, the camera MPU 101 1s a
single-chip milicrocomputer which 1ncludes an arilithmetic

logical unit (ALU), a read only memory (ROM), a random access

memory (RAM), an analog/digital (A/D) conversion unit, a

timer, and a serlal communilication port (serlal peripheral

interface (SPI)).

[0023] An 1mage sensor 103 1s a charge coupled device
(CCD) lmage sensor or a complementary metal oxlde
semliconductor (CMOS) 1mage sensor which converts 1light

recelved from an object 1nto an electric signal, and a timilng

signal generation circult 102 generates a timlng signal

necessary to operate the image sensor 103. An A/D conversion

_'7_



unit 104 converts analog 1mage data read from the 1mage

sensor 103 1nto digital 1mage data, and a memory controller

pr—

105 controls a reading/writing operation of a memory or a

pre——

refresh operation of a buffer memory 106. A display unit

pr—

107 displays 1mage data stored 1n the buffer memory 106, a

storage medium interface (I/F) 108 1s an 1nterface for

connecting to a storage medium, and a storage medium 109 1s
a storage medium such as a memory card or a hard disk.

[0024 ] A motor control unit 110 controls a motor (not

11llustrated) to move a mirror (not 1llustrated) up and down

or charges a shutter (not 1llustrated) according to a signal

transmitted from the camera MPU 101 when an exposure

operation 1s performed. According to a signal transmitted

from the camera MPU 101, a shutter control unit 111 makes a

front curtain and a rear curtain of tThe shutter move

recilprocally and controls the exposure operation.

[0025] A light metering unit 112 outputs an output from

pre——

a light metering sensor 113 having a plurality of 1light

metering areas to the camera MPU 101 as a lumlnance signal

pre—— pr——
—

of a plurality of areas 1n an 1mage capturing region. The

camera MPU 101 converts the luminance signal through an A/D

conversion unit (not 1llustrated) and executes calculation

pre——

(photometric operation) of an aperture value (AV), a shutter

speed (time value (TV)), and an ISO sensitivity for executing

exposure adjustment. Similarly, the light metering unit 112

also outputs a luminance signal of preliminary light emlission

which the buililt-in flash device 119 or tThe external flash

_8_



device 200 performs with respect to the object to the camera

MPU 101 and calculates the flash light amount for main light

emlssilon.
[0026] A lens control unit 114 communicates with the

camera MPU 101 to operate a lens driving motor and a lens

aperture motor (not 1llustrated), so as to execute focus

adjustment and aperture control of the lens. A focus

pre——

detection unit 115 has a function of detecting a defocusing

amount wilith respect to the object 1n order to execute auto-

focusing (AF).

[0027 ] An orilentation detection unit 1lo detects an

inclination of the camera 100 with respect to a gravitational
rotation directilion and a lens optilical axls rotation direction

by using an 1nertial sensor such as a gyro sensor or an

acceleration sensor. An operation unit 117 transmits a
signal 1ndicating that the user operates the operation unit
117 to the camera MPU 101. The operation unit 117 detects

the operation and transmits a signal to the camera MPU 101,

so that auto-focusing (AF) or light metering 1s started when

pr——
—

the camera MPU 101 receives a silgnal 1ndicating a half-

pre—— pre——

pressed state of a release button of the operation unit 117,

and 1mage capturing 1s started when the camera MPU 101

pre——

recelves a slgnal 1ndicating a fully-pressed state of the

release button.

[0028] A flash device control unit 118 executes 1light

—

emltting control of a buillt-1n flash device 119 and the

external flash device 200. Further, the flash device control

_9_



pr—

unlit 118 executes switchling control of whether to use the

buillt-1n flash device 119 or the external flash device 200.

Further, the camera MPU 101 communicates with the external

flash device 200 via the flash device control unit 118.

pre——

[0029] Next, a configuration of the external flash device

200 will be described.

[0030] A flash device MPU 203 1s a microcontroller which

—

controls the entlre operation of the external flash device

200 such as charging sequence, light emitting control

pre—— pre——

sequence, or determination of a rotation angle of the flash

device head unit 202. The flash device MPU 203 1s a single-

chip microcomputer which 1i1ncludes an ALU, a ROM, a RAM, an

A/D conversion unit, a timer, and a serial communication

port (SPI).
[0031] A charging unit 204 1ncludes a booster cilrcuit and

a maln capacltor charged by the booster circult, and outputs

a charging voltage to the flash device MPU 203. The flash

device MPU 203 converts the charging voltage through an A/D

conversion unit (not 1llustrated) and determines whether a

charging voltage level 1s sufficient for emitting light. The

light emitting unit 205 includes a light source such as a

]

Xxenon tube or a light emitting diode (LED), and emits flash

light according to a light emittling signal transmilitted from

the flash device MPU 203.

[0032] A rangilng light metering unit 206 has a ranging

light metering sensor, so as to recelve reflection 1light

through the rangling light sensor when a rangilng target 1s

_10_



lrradiated with flash light emitted from the light emitting

unit 205 and output a lumlnance signal to the flash device

MPU 203 as a light receiving result. The flash device MPU

pre——

203 executes conversion of the luminance signal through an

A/D conversion unit (not illustrated) and calculates a

ranglng target dilistance based on the conversion amount.

[0033] Accordlng to a signal from the flash device MPU

203, a head unit driving control unit 207 controls a motor

to rotate the flash device head unit 202 1n the vertical

directlion or the horilizontal directlion wilith respect to the

flash device mailn unit 201. In addition, the flash device

head unit 202 can be rotated 1n the vertical direction or

—

the horizontal directlion through a manual operation of the

pr—

user 1nstead of belng rotated by a driving force of the motor.

Further, the head unit driving control unit 207 detects

pre——

driving amounts of the flash device head unit 202 1n the

vertical dilrection and the horizontal direction through an

encoder, and outputs the driving amounts to the flash device

MPU 203. In the present exemplary embodiment, the rotation

angle from the above-described reference position (0-degree

1n the vertical and the horizontal directions) 1s taken as
the driving amount.
[0034] An orilientation detection unit 208 detects an

pr——

inclination of the external flash device 200 wilth respect to

a gravitational rotation direction and a front/rear rotation
directilion by uslng an lnertial sensor such as a gyro sensor

OY an acceleratlion sensor.



[0035]

A bounce angle calculation unit 209 calculates an

lrradiation direction of the external flash device 200

preferable

for bounce flash 1mage capturing based on the

ranglng target distance calculated by the flash device MPU

203

and

the orlentation information indicating the

pr——

inclination of the external flash device 200 detected by the

orlentation detection unit 208. In the present exemplary

embodiment, as the

flash device

pre——

1rradiation direction of the external

200 preferable for the bounce flash 1mage

pr—

a rotation angle of the flash device head unit

capturing,

202 preferable for
calculated.

[0036] A display
the

driving control unit

the Dbounce flash 1mage capturlng 1s

—

unit 210 displays a rotation angle of

flash device head unit 202 detected by the head unit

207 as the i1nformation 1ndilcating the

pre——

lrradiation direction of the external flash device 200. An

operation unit 211

transmits a signal 1ndicating that the

user operates the operation unit 211 to the flash device MPU

203.

a press o:

211

The

—

flash device MPU 203 recelves a signal 1ndilcating

pr—

- an auto-bounce start switch of the operation unit

0 make the flash device head unit 202 automatically

rotate by a predetermined rotation angle. A connection unit

217

for connecting

"he external flash device 200 to the

camera 100 1ncludes a shoe member for attaching the external

a signal termilinal

100,

flash device 200

pre——

CO an accessory shoe of the camera 100 and

for executing communicatlion with the camera

sO That the external flash device 200 communicates with
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the camera 100 via the connection unit 212.

[0037] In the present exemplary embodiment, the flash

device maln unit 201 i1ncludes the flash device MPU 203, the
head unit driving control unit 207, the orlentatilion detection
unlit 208, the bounce angle calculation unit 209, the display

unit 210, the operation unit 211, and the connection unit

212, Further, the flash device head unit 202 1ncludes the

charging unit 204, the light emitting unit 205, and the

ranging light metering unit 2060. However, the exemplary

embodiment 1s not limited to the above, and the flash device

maln unit 201 and the flash device head unit 202 may be

pr— pr—

configured of any constituent elements of the external flash

device 200. Any configurations are possilible as long as the

flash device main unit 201 at least 1ncludes the connection

unit 212, whereas the flash device head unit 202 at least

includes the light emitting unit 2005.

[0038] Next, display control of information i1ndicating

pre——

the 1rradiation direction of the external flash device 200

1n the present exemplary embodiment will be described with

L]

reference to Fig. 4 and Figs. 5A to S5E. Fig. 4 1s a flowchart

pr—

1llustrating display control of the 1nformation 1ndilcating

pre——

the 1rradiation direction of Tthe external flash device 200

L]

1n the present exemplary embodiment, and Figs. 5A to OE are

pre——

diagrams 1llustrating display examples of the 1nformation

lndicating the 1rradiation direction of the external flash
device 200.
[0039] The flowchart 1n Fig. 4 1s started when a specific
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button or a switch of the operation unit 211

when the external

pre——
p—

external flash device 200

the flowchart 1n Fig.

[0040]

rotation angles of

pre——

pre——

of 1nformation i1ndicating the

1s operated or

flash device 200 receives a display request

—

1irradliation direction of the

from the camera 100.

4 may be started periodically.

In addition,

In step S301, the flash device MPU 203 acquilres

"he flash device head unit 202 1n the

vertical direction and the horizontal direction detected by

the head unit driving control unit 207.

acqulred 1n the above may be the latest 1in:

tilme polnt when the processing proceeds to step S301,

be 1nformation detected a:

step S301.

[0041]

whether tThe

acqulred 1n step S301 1s 90-degree or more.

ro

cation angle

1in

Che

The rotation angles

horizon

pre——

"ormation at a

Or may

"ter the processing proceeds to

In step S302, the flash device MPU 203 determines

cal direction

f the rotation

angle 1s 90-degree or more (YES 1n step S302), the processing

than 90-degree

step 5304,

[0042 ]

1rradlation dilirection of the external

pr—

angular di

of the 1ligh

1rradiation optical axis o:

Wt

emil

In step 5303,

flash device MPU 203 makes

(NO in step S302),

pre——

pr——

Ve

C1lng  unilt

pr—

pr—

proceeds to step S303, and 1f

the rotation angle 1s 1less

as the 1n:

"erence of the current

205

Wl

che display uni

Lth

respec

Ve

the processing proceeds to

"ormatlion 1ndicating the
flash device 200, the
c 210 display an

1rradiation optical axis

CO Che

- the light emitting unit 205 when

the flash device head unit 202 1s posltioned at the reference

- 14



position.

[004 3] On the other hand,

indicating the

device 200, the

210 display

position and the re:

unit 202.

[0044] Figs. 5A to 5

pr——
—

examples of

pre——

direction of

state of the

an angular di

L]

the 1nformation

1n step S304,

1rradlation direction of

pr——

are dlagrams ]

“erence

pre——

as the information

the external flash

flash device MPU 203 makes the display unit

between tThe current

"erence position of the flash device head

llustrating display

indicating the 1rradiation

the external flash device 200 according to a

flash device head unit 202.

In Figs. 5A to 5o

L]

4

information about the vertical direction 1s displayed on the

pre——

left side of the display unit 210,

the horizontal dilrection 1s displaved on the right side of

representing an angular di

pr——

he display unit 210. More spec]

and th

"1cally

e I1nformation about

pr——
—

, a numerical value

"erence and an arrow 1ndicating

the upper or the lower direction are displayed on the left

pr—

side of the display unit 210.
representing an angular di

the right or the le:

side of the display unit

11llustrate display examples 1n which the angular di

between the current position and

—

210,

Furthe

Similarly, a numerical value
"erence and an arrow 1ndicating

"t direction are displayed on the right

]

r, Figs. 5A to 5.

pre——

“erence

pr——

"he re:

"erence position of

the flash device head unit 202 1s displayed on the display

unit 210.

[0045] Fig.

head unit 202 1s positioned at the re:

A 11lustrates a state where the flash device

1o -

"erence position. In



this state, both of the angular differences 1n the vertical

direction and the horizontal direction are 0-degree, and

thus the 1nformation displayed on the display unit 210

pre——

indicates that the angular differences are 0O-degree 1n both

pre——

of the vertical direction and the horizontal direction.

[0046] F'ig. 5B 1llustrates a state where the flash device

head unit 202 1s rotated 1n the upper direction by 120-degree

from the reference position. Thus, the 1nformation displayed

on the display unit 210 1ndicates that the angular

differences are 120-degree and 0O-degree 1n the upper

direction and the horizontal direction, respectively.

[0047 ] Fi1g. 5C 1llustrates a state where the flash device

head unit 202 1s rotated 1n the right direction by 90-degree

—

"erences are 0-

from the reference position. The angular di

degree and 90-degree 1n the vertilical direction and the right

direction. Accordingly, the i1nformation displayed on the

pr——

“erences are

display unit 210 i1indicates that the angular di:

O-degree and 90-degree 1n the vertical direction and the

right directilion, respectively.

[0048] Fi1g. 5D 1llustrates a state where the flash device

head unit 202 1s rotated 1n the right direction by 180-degree

from the reference position. Thus, the Information displayed

on the display unit 210 1ndicates that the angular

differences are 0O-degree and 180-degree 1n the vertical

direction and the right direction, respectively.

[0049] Fi1g. SE 1llustrates a state where the flash device

L]

head unit 202 1s rotated 1n the upper direction and the right
_16_



direction by 60-degree and 180-degree, respectively, from

the reference position. Thus, the information displayed on

pre——

“erences

the display unit 210 1ndilcates that the angular di

are o00-degree and 180-degree 1n the upper direction and the

right directilion, respectively.

“erences

[0050] As described above, when the angular d:

of the flash device head unit 202 with respect to the

reference position are displayed on the display unit 210,

—

even 1f the 1rradiation optical axis of the light emitting

pr—

"erent wvalues

unit 205 1s oriented 1n a same direction, di

pr—

"erence 1n tThe vertical

are displayed as the angular di

direction and the angular difference 1n the horizontal

L]

direction as with the states illustrated in Figs. 5B and 5E.

[0051] As such, 1n the present exemplary embodliment, as

11llustrated 1n Figs. 5F to 5H, 1n a case where the rotation

pr—

angle of the flash device head unit 202 1n the horizontal

pr——
—

direction 1s 90-degree or more, the angular difference of

pr——

the current i1irradiation optilical axilis of the light emitting

pr—

unit 205 with respect to the 1rradiation optical axis of the

light emitting unit 205 when the flash device head unit 202

1s positioned at the reference position 1s displayed on the

display unit 210.

[0052] Simllar to the state 1llustrated in Fig. 5C, Fig.

5F 1llustrates a state where the flash device head unit 202

1s rotated by 90-degree 1n the right direction from the

reference position. However, the 1informatilion displayed on

pre——

“erences

the display unit 210 1ndilcates that the angular d:
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are 180-degree and 90-degree 1n the upper direction and the

right direction,

[0053]

5G 1llustrates a state where the

Simlilar to the state 1llustrated 1n Fig.

respectively.

flash devilice head

1s rotated by 180-degree 1n the right direction

reference position.

are 180-degree 1n both o:

direction.

[0054 ]

bH 1llustrates a state where the

Simlilar to the state 1llustrated 1n Fig.

che display unit

210 1ndica

pre——

However,

LEDS

the 1n:

"ha

Ve

che angular di

pre——

5D, Fig.

unit 202

from the

"ormation displayed on

“erences

- the upper direction and the right

5E, Fig.

flash device head unit 2072

1s rotated by 60-degree and 180-degree 1n the upper direction

and the

respectively.

display unit

right

However,

direction

210 1ndicates

the 1n:

“ha

Ve

from

the reference

che angular di

pre——

position,
"ormation displaved on the

“erences are

120-degree and 180-degree 1n the upper direction and the

right direction,

[0055]

respectively.

As described above,

—

1n the present exemplary

embodiment, when the rotation angle of the flash device head

unit 202 1n the horizontal direction 1s 90-degree or more,

d IO

upper direction 1s displayed as an angular di
upper direc

rotation angle o°

uni

optical axis of

Wt

L d

~ion angle o of the

210.

Wi

Ch

pre——

from 180,

"hlis con:

c1on acqgulred by sub

j_oeo’

Clgura

cracting

pr——

"lash device head unit 202 1n the

"erence 1n The

pre——

"he wvalue of the

(180 - o) on the display

C1on,

when the irradiation

the light emitting unit 205 1s oriented 1n

the same direction as the states 1llustrated 1n Figs. 5B and

16




OH, the same value 1s displaved as the angular di

“erence 1n

the upper directilon, so that the user can easily recognilze

the 1rradiliation direction of the external flash device 200.

Further, because different values

—

angular di

are displayvyed as the

"erences 1n the horizontal direction, the user

can easlly recognize that the flash device head unit 202 1s

rotated 1n the horizontal direction.

[0056] In the present exemplary embodiment, the

information about the vertical direction 1ncluded 1n tThe

pre——

information 1ndicating the 1rradiation direction of the

external flash device 200 1s changed and displavyed according

pre——

to whether the rotation angle of the

flash device head unit

202 1n the horizontal direction 1s 90-degree or more.

However, the information may be changed according to whether

degree.

che rotation angle 1n the horizontal directlion exceeds 90-

[0057] Further, 1n the present exemplary embodiliment,

although a configuration 1n which the

flash device head unit

202 1s rotatable by 180-degree 1n both of the right and the

left directions with respect to the

flash device maln unit

201 has been described, the flash device head unit 202 may

pr——

be rotatable by 360-degree 1n both o:

the right and the left

directions with respect to the flash device main unit 201.

In this case, the displayed 1information may be changed

according to whether the rotation angle [ 1n the horizontal

pre——

direction falls within the range of

"0 < B < 90°" or "270°

< B £ 360°", or the range of "90° £ B < 270°". As described

_19_



above, the information

indicating the 1rradiation direction of

displayed

pre——

as the in

the exter

nal

formation

flash

device 200 may be changed according to whether the rotation

angle 1n the horilizontal dilrection 1s i1ncluded 1n any one of

pr——
—

the flrst range and the second range which do not overlap

wlith each other. In addition,

1s less than 90-degree,

the current 1rradiation optlcal axis o:

"he flash device head unit 202 1n

pre——

a value o3

the angular di

"he horizon

pr——

—

when the rotation angle of

"erence of

pr——
—

—al direction

pre——

the light emitting

pr—

unit 205 with respect to the irradiation optical axis of the

light emitting unit 205

1s poslitioned at the re:

pre——

angular di

pre——

reference position of the

same. However, 1n order

pre——

when tThe

CO acqulre

of the current i1rradiation optlcal axils o:

che angular di

"erence poslitilion and a value o:

pre——

flash device head unit 202

- The

"erence petween the current position and the
flash device head unit 202 are the
“erence

- the light emitting

pr—

unit 205 with respect to the irradiation optical axis of the

light emitting unit 205

1s positioned at the reference position,

convert the rotation angles of the

202 1n Tthe vertical dir

detected by the head

when tThe

ection and

unit driving

"he horilizon

flash device head unit 202

1t 1s necessary to

control unit

pr——

flash device head unit

cal direction

207.

Accordingly, when the rotation angle of the flash device

head unit 202 in the horizontal direction is less than 90°7,

1t 1s preferable that

current position and the re:

“he angular di

pr——

“erence be

"erence position of

pr—

the

“ween the

flash

device head unit 202 be displayed because a processing load
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can be reduced.

[0058] Next, a second exemplary embodliment will be

described with reference to Fig. 6. Fig. 6 1s a flowchart

pr—

11llustrating display control of the i1nformation 1ndicating

pre——

the 1rradiation direction of the external flash device 200

1n the present exemplary embodiment. In addition, an 1lmage

capturing system accordilng CO che present exemplary

embodlment 1s simlilar to the 1mage capturing system according

to the first exemplary embodiment, and thus descriptions

thereof will be omitted.

[0059] In the present exemplary embodiment, 1nformation

displayed as the 1nformation 1ndicating the 1rradiation

direction of the external flash device 200 1s changed

according to whether the flash device head unit 202 1s

rotated by the head unit driving control unit 207 or by the

pr—

manual operation of the user. The flowchart 1n Fig. © 1s

pr——

started when a specific button or a switch of the operation

unit 211 1s operated or when the external flash device 200

pr—

recelves a dilsplay request of 1nformation 1ndilcating the

pre——

lrradiation direction of the external flash device 200 from

the camera 100. In addition, the flowchart in Fig. 6 may be

started periodically.

[0060] In step S401, the flash device MPU 203 acgulres

rotation angles of the flash device head unit 202 1n the

vertical direction and the horizontal direction detected by

the head unit driving control unit 207. The rotation angles

acqulred 1n the above may be the latest i1information at a
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time polnt when the processing proceeds to step S401, or may

be the 1information detected after the processing proceeds to

step S401.

[0061] In step S402, the flash device MPU 203 determines

whether the flash device head unit 202 1s rotated by the

head unit driving control unit 207. If the flash device

head unit 202 1s rotated by the head unit driving control

unit 207 (YES 1n step S402), the processing proceeds to step

S403. If the flash device head unit 202 1s not rotated by
the head unit driving control unit 207 (NO 1n step S402),

the processing proceeds to step 5S404.

[0062] In step S403, as the 1Information 1ndicatiling the

pre——

1rradlation direction of the external flash device 200, the

flash device MPU 203 makes the display unit 210 display an

pr— pr—

‘erence of the current i1irradiation optical axis

angular di

pre——

of the 1light emitting unit 205 wlth respect to the

pr—

lrradiation optical axis of the light emitting unit 205 when

the flash device head unit 202 1s posiltioned at the reference
position.

[0063] On the other hand, 1n step S404, as the 1nformation

pre——

1ndicating the 1lrradiation direction of

"he external flash

device 200, the flash device MPU 203 makes the display unit

pre——

"erence bpbetween The current

210 display an angular di:

position and the reference position of the flash device head

unit 202.

[0064] In steps S403 and S404, informatlon 1s displaved

1n a same way as 1n steps S303 and S304 in Fig. 4, so that
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pre——

description thereof will be omitted.

[0065] As described above, 1n the present exemplary

embodiment, information displayed as the 1nformation

pre——

lndlicating the i1rradiation direction of the external flash

device 200 1s changed according to whether the flash device

head unit 202 1s rotated by the head unit driving control

unit 207. When the flash device head unit 202 1s rotated by

the head unit driving control unit 207, the same value 1s

displayed as the angular difference 1n the vertical direction

pr— — —

regardless of the wvalue of the angular di

"erence 1n The

horizontal direction, so that the user can easlly recognize

the 1rradiliation direction of the external flash device 200.

On the other hand, 1f the flash devilice head unit 202 1s not

rotated by the head unit driving control unit 207, the

pre——

angular difference between the current position and the

pr——

reference position of the flash device head unit 202 1s

displayed. Accordingly, the user can rotate the flash device

head unit 202 while checking to what extent the flash device

head unit 202 can be rotated.

[0066] In addition, even 1f the flash device head unit

202 1s not rotated by the head unit driving control unit 207,

1t 1s desirable that the displayed 1nformation be maintalned

pre——

1f the head unit driving control unit 207 rotates the flash

devilice head unit 202 to the current position. In other words,

1n a period when the flash device head unit 202 1s not

rotated after the flash device head unit 202 1s rotated by

the head unit driving control unit 207, 1t 1s preferable
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that the angular dai

pre——

—

"erence o0of the current 1rradiation

optical axis of the light emitting unit 205 with respect to

pre——

the i1rradiation optical axis of the light emltting unit 205

when the flash device head unit 202 1s posilitioned at the

reference position be displayed on the display unit 210.

[0067]

described wi

Next, a third exemplary embodiment will Dbe

indicating the
device 200 1n the present exemplary

a dlagram 1llustrating a menu screen

range for rotatling the
head unit driving control unit 207.

capturing system

embodiment 1s similar

to the first exemplary embodiment,

pr—

thereof will

"h reference

flowchart 1llustrating display control of

be omitted.

co Figs.

pre——

pre——

o the 1mage capturing

/7 and 8. Fig. 7 1s a

the 1nformation

lrradiation direction of the external flash
embodiment. Fl1g. 8 1s
for setting a rotatable
flash device head unit 202 by the
In addition, an 1mage

according to the present exemplary

system according

and thus description

[0068] In the present exemplary embodiment, 1nformation

displayed as the 1n

direction o

according to whether

unit 207 1s limited.

when a speci:

1s operated or when

a dilisplay request of

pr—

direction o:

The

pre——
—

"he ex

formation 1ndicating

f The external flash device

che rotatable range

pre——

the 1rradiation

200 1s changed

"or rotating the

flash device head unit 202 by the head unit driving control

flowchart 1n Fig. 7 1s started

"1Cc button or a switch of the operation unit 211

"ernal flash device 200 recelves

information 1ndilcatling the 1rradiation

the external

flash device 200

_24_
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100. In addition, the flowchart 1n Fig. 7 may be started

periodically.

[0069] In step S501, the flash device MPU 203 acgulres

pre——

rotation angles of the flash device head unit 202 1n the

vertical direction and the horizontal direction detected by

the head unit driving control unit 207. The rotation angles

acqgulred 1n the above may be the latest i1information at a

time polnt when the processing proceeds to step S501, or may

be the 1information detected after the processing proceeds to

step So01.

[0070] In step S502, the flash device MPU 203 determines

whether the rotatable range for rotating the flash device

head unit 202 1s limited. The user operates a menu button

pre——

of the operation unit 211 to display a menu screen (see Fig.

8) on the display unit 210 and sets the rotatable range for

rotating the flash device head unit 202 by operating a select

—

button and a confirm button of the operation unit 211. In

the present exemplary embodiment, as 1llustrated 1n Fig. 8,

the user can select whether to limit the rotatable range so

as not to make the angular difference of the current

lrradiation optical axis of the light emitting unit 205 with

respect to the i1rradilation optical axilis of the light emitting

unit 205 when the flash device head unit 202 1s at the
reference poslition exceed 120-degree. By limliting the
rotatable range, the 1rradiation dilirection of the 1light

emltting unit 205 can be prevented from beling excessively

oriented toward a back side when the flash device head unit
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202 1s rotated by the head unit driving control unit 207.

pr——

For example, as a calculation result of the bounce angle

calculation unit 209, 1t 1s assumed that the angular

pr— pr—

differences of the current 1rradiation optical axis of the

light emitting unit 205 with respect to the 1rradiation

optlcal axis of the light emitting unit 205 when the flash

device head unit 202 1s posltioned at the reference position

are acqulred as 140-degree and 100-degree 1n the upper

pr—

direction and the right direction. In thilis case, 1 the

rotatable range 1s limited to 120-degree, the flash device

head unit 202 1s rotated to a position where the current

pr——

1rradiation optical axis of the light emitting unit 205 has

pre—— pre——

"erence of 120-degree 1n the upper direction

the angular di

wlth respect to the 1rradiation optical axis of the 1light

emltting unit 205 when the flash device head unit 202 1s

positioned at the reference position. As described above,

the rotatable range can be limited by the flash device MPU

203 and the head unit driving control unit 207.

[0071] If the rotatable range 1s limited (YES 1n step

S502), the processing proceeds to step S503. If the

rotatable range 1s not limited (NO 1n step S502), the

processing proceeds to step S504.

[0072] In step S503, as the 1Information 1ndicating the

pre——

lrradiation direction of the external flash device 200, the

flash device MPU 203 makes the display unit 210 display an

pr— pr—

"erence of the current 1rradiation optical axis

angular di

pre——

of the 1light emitting unit 205 wilth respect to the
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pr—

lrradiation optical axis of the light emitting unit 205 when

the flash device head unit 202 1s positioned at the reference

position.

[0073] On the other hand, 1n step S504, as the i1nformation

pre——

lndlicating the i1rradiation direction of the external flash

device 200, the flash device MPU 203 makes the display unit

210 display an angular difference between the current

pre——

posltion and the reference position of the flash device head

unit 202.

[0074] In steps S503 and S504, the 1nformation 1s displaved

1n a same way as 1n steps S303 and S304 1in Fig. 4, so that

pre——

description thereof will be omitted.

[0075] As described above, 1n the present exemplary

embodiment, information displayved as the 1nformation

pre——

lndicating the 1rradiation direction of the external flash

device 200 1s changed according to whether the rotatable

range for rotating the flash device head unit 202 by the

head unit driving control unit 207 1s 1limited. If the

rotatable range 1s limited, 1nformation the same as the

pre——

information used for 1limitling the rotatable range 1s

displaved, so that the wuser can easily recognlze the

relationshilip between the rotatable range and the 1rradiation

direction.

[0076] Next, a fourth exemplary embodliment will be

described with reference to Fig. 9. Fig. 9 1s a flowchart

pr—

11llustrating display control of information 1ndicating the

pr—

lrradiation direction of the external flash device 200 1n
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the present exemplary embodiment. n addition, an 1mage
capturing system according to the present exemplary

embodlment 1s simlilar to the 1mage capturing system according

to the first exemplary embodiment, and thus description

pr—

thereof will be omitted.

[0077] In the present exemplary embodiment, 1nformation

displayvyed as the 1information 1ndicating the 1rradiation

pr—

direction of the external flash device 200 1s changed

according to whether an operation mode 1s set to a mode 1n

pr—

which the 1rradiation direction of the external flash device

200 preferable for bounce flash 1mage capturing 1s calculated

by the bounce angle calculation unit 209. The flowchart 1in

pre——

Fig. 9 1s started when a specific button or a switch of the

operation unit 211 1s operated or when the external flash

pre——

device 200 receives a display request of 1nformation

pre——

lndicating the 1rradiation direction of the external flash

device 200 from the camera 100. In addition, the flowchart

1n Fi1ig. 9 may be started periodically.

[0078] In step S601, the flash device MPU 203 acgulres

rotation angles of the flash device head unit 202 1n the

vertical direction and the horizontal direction detected by

the head unit driving control unit 207. The rotation angles

acqgulred 1n the above may be the latest i1information at a

tilme polnt when the processing proceeds to step S601, or may

—

be the Information detected after the processing proceeds to

step So01.

[0079] In step S602, the flash device MPU 203 determines
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whether the operation mode 1s set to a mode 1n which the

lrradiation direction of the external flash device 200

preferable for bounce flash i1mage capturing 1s calculated by

the bounce angle calculation unit 209 (hereinafter, referred

pre——

to as "first operation mode'"). The operation mode of the

external flash device 200 according to the present exemplary

pr— |}

embodiment can be set to the above-described first operation

pre——

mode and a mode 1n which the 1rradiation direction of the

external flash device 200 preferable for bounce flash 1mage

capturing 1s not calculated by the bounce angle calculation

unit 209 (hereilnafter, referred to as "second operation

mode"™). The operation mode 1s set by the flash device MPU

pre——

203 when the user operates a menu button of the operation

unit 211 to display a menu screen (not 1llustrated) on the

pr— |}

display unit 210 and operates a select button and a confirm

pr—

button of the operation unit 211. In the first operation

pr—

mode, the 1rradiation direction of the external flash device

200 preferable for bounce flash 1mage capturing 1s calculated

by the bounce angle calculation unit 209, so that the head

unit driving control unit 207 rotates the flash device head

unit 202 to Dbe orlented 1n the calculated 1rradiation

direction. Accordingly, when the first operation mode 1s

pre——

set thereto, the 1rradiation direction of the external flash

device 200 can be automatically adjusted to the i1rradilation

pre——

direction thereof preferable for the bounce flash 1mage

capturing, so that the user can easlly perform preferable

bounce flash 1mage capturiling. On the other hand, 1n the

_29_



pr——

second operatlion mode, the 1rradiation direction of the

external

lmage

flash device 200 pre:

capturing

"erable

for the bounce flash

1s not calculated by the bounce angle

calculation unit 209, so that the user manually adjusts the

1rradlation direction of the external

bounce

when

“he second operation mode 1s se

pre——

flash 1mage capturing 1s per:

lmage capturing that reflects the u

per

[0080] If the

operatlion mode 1s set to the

formed.

S60” (YES 1n

information

external

che display uni

lndicating the

step S602), then 1n

pre——

sers'

c 210 display an angular di

step

“ormed.

C thereto,

pre——

flash device 200 when

Accordingly,

bounce flash

intention can be

flash device MPU 203 determines that tThe
first operation mode 1n step

So03, as the

pre——

irradliation direction of the

flash device 200, the flash device MPU 203 makes

pre——

"erence of the

current 1rradiation optical axis of the light emitting unit

205 wlth respect to the i1irradiation optical axis of the light

emltting unit 205 when the

positioned at the reference position

[0081]

determines that

On the other hand, 1f the

che operation mode 1s not

SELl

flash device head unit 202 1s

flash device MPU 203

0 The first

operation mode 1n step S602, 1.e., the operation mode 1s set

L O

So04, as the

direction of the external flash device 200,

pr——

MPU 203 makes

dif

“he second operation mode (NO 1n s

information 1ndilcating

Cep S5002),

the

“he

chen 1n step

lrradiation

flash device

the display unit 210 display an angular

_30_
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flash device head unit 202.

position of the

[0082]

In steps S003 and So604,

1ln a same way as 1n steps S303 and S304 1n Fig. 4,

pre——

description thereof

wlill be omitted.

[0083] As described above,

the 1in

embodlment, information displayed as

pre——

"he external

c1on of

“1on direc

1rradila

indicating the

—

device 200 1s changed according to the operation mode o:

flash device 200.

external

first operation mode, priority 1s glven to visibility o:

1rradiation direction because the

the external

When the operation mode 1s

pr—

1rradiation direction of

information 1s displayed

sO That

1n the present exemplary
formation

flash

The

The

Tthe

—
-

flash device 200 1s adjusted automatically.

“erence

More specifically, when the 1irradiation direction 1s the
same, the same value 1s displaved as the angular dif
1n the vertical direction regardless of the wvalue of

rotation angle 1n the horizontal direction.

hand, 1n the second operation mode,

pr—

operabilility of

the user manually rotating the

head unit 202.

More specifically,

Che

On tThe other
priority 1s gilven to
flash device

by displaying the angular

difference of the flash device head unit 202, a rotation
state of the flash device head unit 202 can be recognized
ceaslly. As described above, by changing the displaved
information accordiling to the operation mode of the external
flash device 200, the lrradlation direction of the
11llumination device 1s preclsely notified to the user, so

that the user 1s allowed to easily adjust the

11llumination device.

direction of the

- 31
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[0084 ]

embodiments,

1rradiation direction of The external

In addition,

although the 1Information

pr—

—

1n the above-described four exemplary
1ndicating the

flash device 200 1s

displayed on the display unit 210 of the external flash

device 200,

unit 107 of
101 acquilres
the

horizontal directions and the 1n

the 1n:

the camera 100.

flash device head unit 202

determination

exemplary embodlments

changes the 1in:

Alternatively,
1n
information to

"he 1nformation about

conditions 1n the

"rom The external

"he ro

In this case,

cation angles of

"ormation may be displayved on the display

the camera MPU

pre——

1n Tthe wvertical and the

formation used as tThe

second to the fourth

flash device 200 and

"ormation displayed on the display unit 107.

the flash device MPU 203 may determilne the

che camera MPU 101,

sO Tha

S

formation to be displayed and transmit the determilned

"he camera MPU

101 displays the received informatlion on the display unit

107.

determined

1n

smartphone or a tablet terminal)

communica
on a display unit of the display apparatus.

CPU ot

about the rotation angles of the

1in

1in

second to the

"he ver

formation used as

pre——

che display apparatus may

acgulre

1cal and The horizon
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Further, the flash device MPU 203 may transmlit the
formation to a display apparatus (e.g., a
other than the external
flash device 200 or the camera 100 wvia a known wlreless

c1on module, so that the 1Information 1s displaved

Furthermore, a

"he 1nformation

flash device head unit 202

cal directions and the

the determination conditions 1n the

from the external



pr—

unit of the display apparatus.

[0085]

Further,

embodiments,

1rradliation direction of

been

direction of

pre——

1f the 1rradiation direction thereo:

vertical and the horizontal directions.

[0086]

pre——

Further,

embodiments,

direction

although

although the

has

indicating the

device 200,

be changed

pr——

"he built-1n

been

1rradlation direction oO:

1N

For example,

the

1n

flash device 200 and display the 1in:

the external

displayed, 1nformation

1n the above-described

formation

1ndicating the

1in

changed

d SL

d

Trom

pre——

1n the above-described

among tThe

Ce where

pre——

"ormation on the display

four exemplary
indicating the

flash device 200 has

lrradiation

flash device 119 may be displayed

- can be changed 1n the

four exemplary

formation about tThe wvertical

information

the external flash

"ormation about the horizontal direction may

che rotation angles

of the flash device head unit 202 1n the upper direction and

the left direction are 60-degree and 90-degree 1s assumed as

a first state,

pre——

and a state where the rotation angles of the

flash device head unit 202 1n the upper direction and the

right direction are 120-degree and 90-degree 1s assumed as

a Ssecond s

although the rotation angles of

pre——

L d

202 are di

emltting unit 205 1s oriented 1n the same direction.

che angular dai

LE .

pre——

In the

first

"erent, the 1rradia

—

“erence oO:

pre——

S

the

C10on op

"he current

cate and

c1cal axis of the 1light

1rradila

"he second state,

flash device head unit

pr——

Thus,

c1on optical

axls of the 1light emilitting unit 205 wilth respect to the

1rradiation optical axis o:

pr—

_33_
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the flash device head unit 202 1s positioned at the re:

position 1s displayed as

1n the upper direction

a rotation angle o° of the
horizontal direction,

subtracting the rotation angle «o°

o), so as

orlientation thereof 1s

speclifically,

left direction and a wvalue 90°

pr—

follows.

“erence

When the rotation angle

1s 90-degree or more, wlth respect to

the angular di

O be displayed on

1n the second state,

pre——

inverted right

che display unit

from 180-degree

and

210 while

"lash device head unit 202 1n the

"erence 1s acgulred by

(180° -

“he

left. More

are displayved 1nstead of

an 1con 1ndicating the

pr——
—

displaying an icon 1ndilcating the right direction and a value

90°.
[0087]

direction

Further, i1information about both of

and the

according

1rradiation optical axis o:

respect to the i1rradilation optical axils o:

unit 205 when the

at the re

difference between the current position and the re:

pre——

position of

[0088]

pre——

of the flash device head uni

ference

For example,

horlizontal

o whether the angular di

pre——

poslition

"he flash device head uni

pre——

direction may Dbe

the vertical

pre——

“erence oO:

1s displayed or

- the current

changed

- the light emitting unit 205 with
- the li1ght emitting

flash device head unit 202 1s positioned

the angular

c 202 1s displayed.

“erence

1n a case where the rotation angles

c 202 1n the upper direc

the right direction are 120-degree and the 135-degree,

angular di

pre——

“erences be

reference position of

—

LWEEIL

"he curren

the

o

oSl

c1on and

c1on and

Tthe

“he

"lash device head unit 202 are

displaved as 120-degree 1n the upper direction and 135-degree
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1n the right direction. On the other hand, 1n a state same

as the above-described state, the angular di

current 1rradiation optical axis

pr—

"erences of the

pre——

of the light emitting unit

205 with respect to the i1rradiation optical axis of the light

emlitting unit 205 when the flash device head unit 202 1s

positioned at the reference position are displayed as 60-

degree 1n the upper direction and 45-degree 1n the left

direction.

[0089] Further, 1n the above-described four exemplary

embodiments, although the 1n

pr——

formation 1ndilcating  the

lrradiation direction of the external flash device 200 has

been displayed on the display unit 210, a sound generation

unlt such as a speaker may be provided, so that the user 1s

notified of the 1Information 1ndicating the 1rradiation
direction of the external flash device 200 output from the
sound Jeneration unit. Furthermore, 1nstead of displaying

a numerical value corresponding to the 1Information

pre——

lndlicating the i1rradiation direction of the external flash

device 200, an 1con corresponding to the 1nformation

pre——

lndlicating the i1rradiation direction of the external flash

device 200 may be displaved.

[0090] Exemplary embodlments accordlng to the present

invention have been described as the above. The present

invention 1s not limited to the above-described exemplary

pr—— |}

embodiments, and many varliations and modifications are

posslble within the scope of the

present 1nvention.

pre——

[0091] For example, the functions of the above-described
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exemplary embodlments may be embodied as a control method

executed by the 1mage capturing apparatus or the 1llumination

pr—

device. Further, a program i1ncluding the functions of the

above-described exemplary embodiments may be embodied as a

control program executed by a computer included 1n the 1mage

capturlng apparatus or the 1llumination device. n addition,

for example, the control program 1s stored 1n a computer-

readable storage medium.

Other Embodiments

pr——

[0092] EFmbodiment (s) of the present i1nvention can also be

pr——
p—

reallzed by a computer of a system or apparatus that reads

out and executes computer executable instructions (e.gdg., one

Or more programs) recorded on a storage medium (whilich may

also be referred to more fully as a "nmon-transitory computer-

pre——

readable storage medium') to perform the functions of one or

more o©of the above-described embodiment(s) and/or that

pr— 1

includes one or more circults (e.g., application specific

pr——
—

integrated circuit (ASIC)) for performing the functilions of

pr—

one or more of the above-described embodiment(s), and by a

pre——

method performed by the computer of the system or apparatus

by, for example, readlng out and executing the computer

executable 1nstructions from the storage medium to perform

"he functions of one or more of "he above-described

embodiment (s) and/or controlling the one or more circuits to

pre—— pre——

perform the functions of one or more of the above-described

embodiment (s) . The computer may comprilise one or more

processors (e.g., central processing unit (CPU), mlicro
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pr—

processing unit (MPU)) and may i1nclude a network of separate

computers or separate processors to read out and execute the

computer executable 1nstructions. The computer executable

lnstructions may be provided to the computer, for example,

from a network or the storage medilium. The storage medium

pr—

may 1nclude, for example, one or more of a hard disk, a

random-access memory (RAM), a read only memory (ROM), a

pr—

storage of distributed computing systems, an optical disk

(such as a compact disc (CD), digital versatile disc (DVD),

or Blu-ray Disc (BD)®M), a flash memory device, a memory

card, and the like.

[0093] While the present 1nvention has been described

wlith reference to exemplary embodiments, 1t 1s to be

understood that the 1nvention 1s not limited to the disclosed

exemplary embodiments.

24 10 19
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WHAT 15 CLAIM.

-
w,
N

1. An 1llumination device comprising:

a first housing (201);

a second housing (202), having a light source (205),

pr——

capable of rotating with respect to the first housing (201);

a driving unilit confligured to rotate the second

housing (202) about a first axis 1in a first direction and/or

a second axls orthogonal to the first axis 1n a second

direction, wlth respect to the first housing (201),; and

a display control unit configured to display, on

a display wunit (107, 210), 1information 1ndicating an

pre——

irradiation direction of light from the light source (205),

whereln the display control unit 1s configured to

change the 1nformation about the first direction included 1n

the 1nformatlion 1ndicating the 1rradiatlion direction

displayed on the display unit (107, 210), according to a

—

rotation angle of the second housing (202) 1n the second

direction.

2 . The 1llumlination devilice according to claim 1,

whereln the display control unit 1s configured to change the

pr— |}

information about the 1rst direction based on whether the

pre——

rotation angle of the second housing 1n the second direction

pr— |}

1s 1ncluded 1n a first range.

3. The 1llumlination device according to c¢laim 2,
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further comprising a determlnation unilit confligured to

determine whether a value of the rotation angle of the second

housing 1n the second dilirection 1s a predetermlined threshold

value or more,

whereln the display control unit changes the

information about the first direction based on a

determination result of the determination unit.

4, The 1llumlination device according to c¢laim 1,

whereln the display control unit 1s configured to change the

information about the first direction 1ncluded 1n tThe

informatlion 1ndilcating the 1rradiatlion direction displaved

pre——

on the display unit, according to the rotation angle of the

pre——

second housing 1n the second directilion even 1f a rotation

pr—

angle of the second housing 1n the first directlion 1s not

changed.

5. The 1llumlination device according to c¢laim 1,

whereln the first direction 1s a direction 1n which the first

housling 1s aligned wilith the second housing.

0. The 1llumination device according to c¢laim 1,
further comprising a transmission unit configured to
transmit the information 1ndilicating the l1rradiation
direction displayved on the display unit to a display

apparatus having the display unit.
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7. The 1llumination devilice according to claim 1,

further comprising a detection unit configured to detect a

pre——

rotation angle of the second housing 1n the first direction

wlth respect to the first housing,

whereiln the display control unit 1s configured to

change the i1information about the first direction displaved

on the display unit between 1information 1ndilicating the

rotation angle detected by the detection unit and 1nformation

1ndicating an angle acquired by subtracting the rotation

angle detected by the detection unit from 180-degree.

3 . A display apparatus communicable with an

11llumination device 1ncluding a first housing, a second

pre——

housing having a light source and capable of rotating with

respect to the first housing, and a driving unit configured

to rotate the second housing about a first axis 1n a first

direction and/or a second axis orthogonal to the first axis

1n a second direction wilith respect to the first housing, the

display apparatus comprising:

a display control unit configured to display, on

a display unit, 1nformation 1ndilcating an 1rradiation

pre——

direction of light from the light source,

whereiln Che display control unit changes

information about the first direction 1ncluded 1n tThe

information 1ndicating the 1rradilation direction displayed

pre——

on the display unit, according to a rotation angle of the

second housiling 1n the second direction.
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9. A display control method for displaying, on a

display unit, display information 1ndicating an lrradiation

pre—— pre——

direction of light from a light source of an 1llumlnation

device that 1ncludes a first housing, a second housing having

—

the light source and capable of rotating with respect to the

pr— |}

1rst housing, and a driving unit confligured to rotate the

second housing about a first axis in a first direction and/or

a second axls orthogonal to the first axis 1n a second

direction wlth respect to the first housing, the display

control method comprising:

changing information about the first direction

ilncluded 1n the 1nformation 1ndicating the 1rradiation

direction displaved on the display unit, according to a

pr—

rotation angle of the second housing 1n the second direction.
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