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(54) Camera with built-in and external flash

(67) A camera system capable of automatically switching between a built-in flash and an external flash and
including a body and an external flash detachable from the body. The body of the camera system includes a
power supply integral therein, a built-in flash integral therein and coupled to the power supply, a device for
determining a distance between an object and the body and producing a distance value representing the
determined distance, a device for determining brightness and producing a brightness value representing the
determined brightness, a device for selecting one of the external flash and the buiit-in flash based on the
distance value and the brightness value, and a device for activating a selected one of the external flash and the

built-in flash.
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Ll 99940

CAMERA SYSTEM CAPABLE OF CONVERTING
BETWEEN A BUILT-IN FLASH AND AN EXTERNAL FLASH
AND CONTROL METHOD THEREOF

BACKGROUND OF THE INVENTION

A. Field of the Invention

The present invention relates to a camera systenm
with a built-in flash and an external flash detachable
from the body of the system.

B. Description of the Related Art

Conventionally, when the user of a camera takes a
photograph of an object using a flash externally
attached to the camera, the external flash is equipped
with a separate power supply independent of the power
supply integral in the camera. The conventional camera
typically provides a conversion switch which is set to
activate a selected one of the built-in flash and the
external flash. Wher converted into the external flash,
if the camera determines that the illumination provided
by the built-in flash is not sufficient, the external
flash is illuminated to obtain suitable exposure.

Korean Utility Model Examined Publication Number
90-3589 published on April 28, 1990 and entitled "Camera
Flash" discloses a flasﬁ of a camera which can be used
as an auxiliary flash along with the flash illumination
of the camera flash rather than using an auxiliary
external light source which is expensive and bulky when
auxiliary illumination is necessary due to insufficient

of the camera flash.
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However, in the conventional camera with an
external flash, sincs the separate power supply should
be provided for activating the external flash when the
user takes the photcgraph of the object, the external
flash becomes large and heavy. Further, the photograph

having insufficient exposure is obtained when the power

supply of the external flash is not sufficient to.

provide adequate illumination.

Yet further, since one of the external flash and
the camera (built-in) flash is manually selected, when
the external flash is selected, an overexposed
photograph is obtained when the distance with respect to
the object is relatively short, and when the built-in
flash is used, a blurred photographed is obtained when
the distance is relatively long.

SUMMARY OF THE INVENTION

The object of the present invention is to overcoﬁe

the problems and disad&antages of the prior art system._'

To achieve this and other advantages in accordance

with the purpose of the invention, the camera system -

capable of automaticallf switching between a built-;n
flash and an external flash, as embodied and broadly
described herein, includes a body and an external flash
detachable from the body. The body includes a power
supply integral therein, a built-in £flash integral
therein and coupled to the power supply, means for

determining a distance between an object and the body

73
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and producing a distance value representing the
determined distance, means for determining brightness
and producing a brightness value representing the
determined brightness, means for selecting one of the
external flash and the built-in flash based on the
distance value and thé brightness value, and means for.
activating a selected one of the external flash and the
built-in flash.

According to anoiher aspect of the present
invention, the method for automatically switching
between a built-in flash integral in a camera and an
external flash detachable from the camera includes the
steps of determining a distance between an object and
the camera and producing a distance value representing
the determined distance, determining brightness and
producing a exposure value representing the determined
brightness, selecting one of the built-in flash and the
external flash based on the distance value and the
brightness value, and activating the selected one of the
built-in flash and the external flash.

It is to be understood that both the foregoi;'xg
general description and the following detailed
description are exemplary and explanatory and are
intended to provide further explanation of the invention
as claimed.

The accompanying drawings, which are incorporated

in and constitute a pért of this specification,
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illustrate one embodiment of the invention and together
with the description, serve to explain the principles of
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram of the camera system_.
capable of automatic flash conversion according to a
preferred embodiment of the present invention.

Figure 2 is a flow'chart representing a preferrgd
operational flow of the system of Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Reference will now be made in detail to the
preferred embodiment of the invention, an example of
which is illustrated in the accompanying drawings.

Referring to Figure 1, the camera system capable of
automatic flash conversion, as embodied herein, includés
a camera 3 and an external flash 1 attachable to the °
camera 3. The camera 3 includes a micro controller 31,.
an automatic distance measuring block 32, a brightneés
measuring block 33, a built-in flash 34, a firsf
connector 35, a power supply 36, an information displéy
37, a built-in/external flash control block 38, a first
step release switch 1, and a second step release switch
s2.

The external flash 1 includes a second connector 11
connectable to the first connector 35 of the camera 3,

an external flash control block 12 connected to the

'ée¢ond connector 11, and an external flash block 13.
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Referring collectively to Figures 2 and 3, a
preferred operational flow of the camera system, as
embodied herein, is described below. When the powér
supply 36, which is cdupled to the micro controller 31, 
first connector 35, and built-in flash 34, supplies
power to the circuitry of the camera 3, the micro
controller 31 initializes, i.e., setting to an initial
operational state, the internal circuitry of the camera
3. Tﬁen, after the user of the camera sets the camera
to a photograph mode, the micro controller 31 checks
whether or not the external flash 1 is attached to the
camera. (Steps 120 - 130)

After checking whether the external flash 1 is
attached, the micro controller 31 checks, through the
first connector 35 of the camera 3, whether a signal ~
line is established between the second connector 11 of'
the external flash 1 and the camera 3. If it 1is
determined that the signal line is established (i.e.;
means that the external flash 1 is attached to the
camera 3), the micro controller 31 checks whether the
first step release switch S1 has been activated (i.e.,
turned "ON").

| If it is determined that the signal line is not
established, the micro controller 31 tramnsmits to the
information display 37 an information signal
representing that the external flash 1 is not attacﬂed

to the camera 3. (Step 140) The information display 37
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displays such information to the user. (Step 150) Aafter

the information is displayed, the micro controller 31

checks whether the first step release switch S1 has been '

activated. (Step 160)

If it is determined that the first step release

switch S1 has not been activated, the micro controllef
31 again checks whether the first step release switch Sl
has been activated. 1If it is determined that the first
step release switch S1 has been activated, the automatic
distance measuring block 32 measures the distance
between the object and the camera and produces a signal
corresponding to a measured distance wvalue, and the

brightness measuring block 33 ambient measures

brightness to provide a signal corresponding to a -

measured brightness value to the micro controller 31.

(Step 170)

Upon receiving the signals from the automatic
distance measuring block 32 and brightness measuring
block 33, the micro controller 31 determinés whether the
external flash 1 or the built-in flash 34 should be
activated (i.e., energized) based on a guide number GNo
as follows:

GNo = FNo x L

GNo represents the strength of illumination of the

flash, FNo (i.e., F number) the brightness of the leﬂs, .

and L'(i.e., length) the measured distance with respect’

to the object. (Step 180)

[ 4
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If the brightness of the lens FNo is constant, the
strength of illumination of the flash GNo is directly
proportional to the measured distance L. Accordingly,'
if the measured distance L from the object is relatively
long, to obtain proper exposure, the strength of
illumination of the flash GNo must proportionaliy
ijncrease. On the other hand, if the measured distance
L is relatively short, to obtain proper exposure, the
strength of illumination of the flash GNo must
proportionally decrease.

Therefore, to obtain proper exposure, based on the
distance measured by the automatic distance measuring
32, the micro controller 31 activates the external flash -
1 if a calculated guide number GNo is greater than a
reference value, and alternatively activates the built-
in flash 34 if the calculated guide number is smaller
than the reference value.

In other words, the strength of illumination of the
flash GNo is determined based on the measured
distance L and the brightness value FNo. The micro
controller 31 determines which one of the external
flash 1 and the built -in flash 34 should be activated
based on the determined value for GNo. (Step 190)

1f it is determined that the built-in flash 34
should be activated, the micro controller 31 transmits
to the power supply 36 a control signal to disable the

power line which supplies power to the external
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flash 1 (i.e., cutting off power to the external

flash 1) and enable the power line which supplies power‘

to the built-in flash 34 to activate only the built-in
flash 34.

In addition, the micro controller 31 transmits to
the built-in/external flash control block 38 a control
signal to disable (i.e., turn "OFF") the external flash
control 1line which controls the activation of the
external flash 1 through the £first connector 35.
Accordingly, both the external flash control signal41ine

and the power line which are coupled to the second

connector 11 of the external flash 1 through the fifst

connector 35 and supplies power to the external flash

block 13 are disabled (i.e., turned "OFF"). (Step 200)

After disabling the power line and the external
flash control signal line to the external flash 1, the
micro controller 31 enables (i.e., turned "ON") the
built-in flash control line that is coupled between the
built-in external control block 38 and the built-in
flash 34, and contrcls the activation of the built-in
flash 34. (Step 210) After determining that the built-

in flash control signal is enabled, the micro controller

31 transmits to the information display 37 ‘an _

information signal representing that the built-in flash-

34 is activated and causes the display 37 to inform the
user that the present flash is the built-in flash 34.
(Step 230) '
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1f it is determined that the external flash 1
(rather than the built-in flash 34) should be activated,
the micro controller 31. transmits a control signal to
disable the power line which supplies power to the
built-in flash 34 from the power supply 36 (i.e.,
cutting off power to the built-in flash 34) and enable
only the power line which supplies power to the external
flash 1. Further, the micro controller 31 transmits to
the built-in/external flash control block 38 a control
signal to disable the built-in flash control 1line.
Accordingly, the power line from the power supply 36 and
the external flash control 1line from the built-
in/external flash control block 38 becomes operationally
coupled to the second connector 11 of the external flash
1 through the first connector 35 of the camera 3. (Steps
240 and 250)

Further, the micro controller 31 disables the power
line and the built-in flash control signal line that are
coupled to the built-in flash 34, and checks whether the
control signal for controlling the external flash 1 is
enabled (i.e., turned "ON"). (Step 260) If it is
determined that the external flash control signal &s
enabled, the micro éontroller 31 transmits to the.
information display 37 an information signal
representing that the external flash 1 is used and

causes the display 37 to display such information to the

user. (Step 270)
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If both the external flash and built-in £flash
control signal 1linzs are not enabled, the micro
controller 31 checks the power status of the camera.
(Step 280) If it is determined that the power status is
not normal or sufficient to perform normal camera
operations, the micro controller 31 transmits to the
information display 37 an information signal
representing that the power status of the camera is not
normal and causes the display 37 to inform the user
(Steps 300 and 310) and causes the camera to cease tﬁe
operation to prevent mélfunctioning of the camera. (Step.
340)

On the other hand, if it is determined that the .
power status is normal ﬁut both the external flash
and built-in flash control signal lines are not enabled,
the micro controller 31 transmits to the information
display 37 an information signal representing that these
control signal lines are not in proper order and causes
such information to te displayed to the user. (Steps 320
and 330) Then the micro controller 31 causes the camera
to cease the operation to prevent taking underexposéd
photographs due to the inactivation of the flash. (Step.‘
340)

As described above, if either one of the externa; A
flash and built-in flash control signals is enabled,
after causing the information display 37 to inform the

user that a flash is selected (Step 350), the micro

10
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controller 31 checks whether the second step release
switch S2 is activated (turned "ON"). (Step 360) If the
built-in flash 34 is selected, and it is determined that
the second step release switch S2 has been activated,
the micro controller 31 causes the built-in/external
flash control block 38 to activate the built-in flash 34
and causes to perform and terminate the photograph
taking operation. (Step 370) If the external flash 1 is
selected instead, the micro controller 31 causes io
enable the power line coupled to the external flash 1
and transmit the external flash control signal to the
second connector 11 of the external flash 1 through the
first connector 35, enabiing the external flash control
block 12 and activating the external flash 1 and causing
to perform and terminate the photograph. (Steps 370 and
380)

According to the present invention, as embodied
herein and described hereabove, since the external flash
uses the power of the camera, the need for a separated
power supply for the external flash is eliminated.
Therefore, the size and weight of the external flash is
substantially reduced, the use of the camera becomes‘
easier, and the cost of the camera is reduced.

Further, since it is automatically determined which oné
of the external flash and the built-in flash should be
used based on the measured distance with respect to the

objeét' and brightness, proper exposure is always

11
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guaranteed. ‘
It will be apparent to those skilled in the art
that various modifications and variations can be made in
the camera system of the present invention without
departing from the spirit or scope of the invention.
Thus, it is intended that the present invention covers
the modifications and variations of this invention that
provided they come within the scope of the appended

claims and their equivalents.

12



10

15

20

25

CLAINMS

1. A camera system capable of automatically
switching between a built-in flash and an external
flash, comprising:

a body; and

an external flash detachable from said body, said
body including:

a power supply integral therein,

a built-in flash integral therein and coupled
to said power supply,

means for determining a distance between an
object and said body and producing a distance value
representing the determined distance,

means for determining brightness and producing
a brightness value representing the determined
brightness,

means for selecting one of said external flash
and said built-in flash based on said distance value and
said brightness value, and '

means for activating a selected one of said’
external flash and said built-in flash.

2, The camera system of claim 1, wherein said
activating means of said body includes means for
electrically coupling said selected one of said external
flash and said built-in flash to said power supply.

3. The camera system of claim 1, wherein said

selecting means of said body includes:

13



10

15

20

25

means for determining a flash illumination
value from said distance and brightness values,

means for comparing said flash illumination
value to a reference value, and

means for selecting one of said external flash
and said built-in flash based on the result of the
comparison.

4. The camera system of claim 1, wherein said
body further includes means for controlling the -
illumination of said selected one of the built-in flash
and external flash based on a flash illumination value
derived from said distance and brightness values.

5. The camera system of claim 1, wherein said
body further includes means for informing the user of
the camera system of said selected one of the external
flash and the built-in flash.

6. A camera system capable of automatically
switching between a built-in flash and an external X
flash, comprising:

a body; and

an external flash detachable from said body, said
body including:

a power supply for supplying power integral in
the body,

a built-in flash integral in the body,

flash conirol means for controlling the

illumination of saié built-in flash and said external

14
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flash,

means for measuring a distance from the object
to the body and producing a distance value representing
the measured distance,

means for measuring ambient brightness and
producing an exposure value representing said measufea
brightness,

micro controller means for determining a flash
jllumination value based on said distance and exposure
values, and

means for electrically coupling the power
supply to a selected one of said built-in flash and said
external flash based on said flash illumination value.

7. The camera system of claim 6, wherein said
micro controller means includes means for comparing said
flash illumination value to a reference value and means
for selecting one of the external flash and the built-in
flash based on the result of the comparison.

8. The camera system of claim 6, wherein said
flash control means includes means for controlling the
jllumination of said selected one of the external flash
and the built-in flash based on said flash illumination
value.

9. A method for automatically switching between
a built-in flash integral in a camera and an external
flash detachable fron said camera, comprising the steps

of: determining a distance between an object and the

15
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camera and producing a distance value representing the
determined distance;

determining brightness and producing a exposure
value representing the determined brightness;

selecting one of said built-in £flash and séid .
external flash based on the distance value and the
brightness value; and

activating said selected one of said built-in flash
and said external flash.

10. The method of claim 9, wherein said activating
step includes electrically coupling said selected one of
said built-in flash and said external flash to a power
supply integral in said camera.

11. The method of claim 9, wherein said selecting
step includes the substeps of:

determining a flash illumination value from said
distance and exposure values;

comparing said flash illumination value to a
reference value; and

selecting one of said external and built-in flashes
based on the result of the comparison.

12. The method of claim 9, furfher comprising the
step of controlling the illumination of said selected
one of the built-in and external flashes based on a
flash illumination value derived from the distance and
exposure values.

13. The method of claim 9, further comprising the

16



step of informing the user of the camera of said

selected one of the built-in and external flashes.

17
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