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(57) Abstract: The battery power consumption in a camera is adjustable based on the level of camera activity determined from
formation on scene changes. Information can be gathered from statistical data on auto-white balance, auto-exposure and auto-fo-
cusing calculations, or from scene movement and camera movement. When the activity level is low, the viewfinder frame rate can
be reduced, the accuracy of analog-to-digital conversion in the camera can be reduced, and the entire camera operation can be
slowed down.



WO 2010/100320 PCT/F12010/050031

10

15

20

25

30

METHOD AND DEVICE TO EXTEND CAMERA BATTERY LIFE

Field of the Invention

The present invention relates generally to a camera and, more particularly, to a

camera having an image display used as a viewfinder.

Background of the Invention

A digital camera usually has an image display used as a viewfinder to allow a
user to view an image of the scene before taking a picture of the scene. Displaying an
image of the scene consumes the power of the camera battery. It is advantageous to
provide a method for controlling the display of an image on the viewfinder in order to

lower the battery power consumption and thus extend the camera battery life.

Summary of the Invention

The present invention provides a method and apparatus for reducing the
battery power consumption in a camera using a number of power saving features.
The apparatus uses information regarding scene movement, for example, to detect
level of activity of the camera and uses the level of activity as a basis for reducing the
power consumption when the camera viewfinder is active. Scene movement can be
determined from color information, scene light level information, statistical
information gathered from image data, for example. Statistical data can be obtained
from auto white balance, auto exposure and auto focus algorithms, for example. Scene
light level information can also be obtained from an ambient light sensor.

The level of activity can be used to control the viewfinder frame rate, to
control analog-to-digital converter modes, to slow down the entire camera operation,
or to turn off some unnecessary blocks when the activity is below a certain level.

Thus, the first aspect of the present invention is a method, which comprises:

determining a level of camera activity; and

controlling consumption of electrical power for use in an imaging device at
least partly based on the level of camera activity.

The level of camera activity can be determined at least partly based on

movement of the imaging device.
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The level of camera activity can be determined at least partly based on a user
activity on the imaging device.

The level of camera activity can be determined at least partly based on a
change in the image data.

The level of camera activity can be determined at least partly based on the
statistical data in white-balance conversion in the image data.

The level of camera activity can be determined at least partly based on the
change of the image data in the exposure adjustment on the image.

The level of camera activity can be determined at least partly based on the
change of the image data in the focus adjustment on the image.

The second aspect of the present invention is an apparatus, which comprises:

a data processing module configured to process image data indicative of an
image of a scene, and

an information collection module for determining a level of camera activity at
least partly based on a change in the image data, wherein the level of camera activity
is used for controlling consumption of the power in the apparatus.

According to one embodiment of the present invention, the apparatus
comprises

a detection module for detecting a movement of the apparatus, wherein the
information collection module is further configured for determining the level of
camera activity based on the movement of the apparatus. Alternatively, the change in
the image data is indicative of a change of lighting of the scene, or the change of the
scene.

According to another embodiment of the present invention, the apparatus
comprises a control module for carrying out exposure and/or focus adjustment of the
image, wherein the change in the image data is indicative of the exposure and/or focus
adjustment.

The consumption of power can be controlled by controlling the data
processing rate, the rate for carrying out exposure adjustment and/or focus
adjustment.

The consumption of power can be controlled by controlling an update rate for

displaying the image data.
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The third aspect of the present invention is a computer readable storage
medium embedded therein a software program, said software program comprising
programming codes for:

collecting information indicative of a change in an image of a scene;

determining a level of camera activity in an imaging device at least partly
based on the information; and

controlling consumption of electrical power in the imaging device at least
partly based on the level of camera activity.

The fourth aspect of the present invention is an apparatus, which comprises:

means for collecting information indicative of a change in an image of a
scene;

means for determining a level of camera activity in an imaging device at least
partly based on the information; and

means for controlling consumption of electrical power for use in the imaging
device at least partly based on the level of camera activity.

According to one embodiment of the present invention, the image data
comprises white-balanced image data converted from raw data in a white-balance
calculation process, and the apparatus further comprises:

means for adjusting a rate for the white-balance calculation process for
controlling said consumption.

According to another embodiment of the present invention, the apparatus
further comprises means for detecting a movement of the apparatus, wherein the level
of camera activity is determined at least partly based on the movement of the
apparatus.

The level of camera activity can be partly determined based on statistical
information on white-balance calculation, on auto-exposure calculation and on auto-
focus calculation.

The level of computation activity can be used to control the rate or complexity
in white-balance calculation, on auto-exposure calculation and on auto-focus
calculation.

According to various embodiments of the present invention, the changes in the

image are indicative of movement of the scene, and the method further comprises
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detecting changes in illumination of the scene for providing the information indicative

the changes in the image.

The present invention will become apparent upon reading the description

taken in conjunction with Figures 1-7.

Brief Description of the Drawings

Figure 1 is a block diagram showing a camera system, according to one
embodiment of the present invention.

Figure 2 shows the components in the image signal processing module for
processing image data from a digital camera and the connection to various modules.

Figure 3 is a block diagram showing a camera system, according to another
embodiment of the present invention.

Figure 4 is a block diagram showing a camera system, according to a different
embodiment of the present invention.

Figure 5 is a block diagram showing a camera system, according to yet
another embodiment of the present invention.

Figure 6 shows an electronic device having a camera system, according to
various embodiments of the present invention.

Figure 7 shows an analog-to-digital converter associated with a camera.

Detailed Description of the Invention

Whenever a digital camera is turned on, it consumes battery power.
Displaying an image on a viewfinder requires battery power, for example. It is
desirable to reduce the battery power consumption by controlling the display of an
image on the viewfinder.

Some camera systems have a timer to set the camera to a lower power stage in
order to save battery power. To get back from this stage to a normal operation stage
requires the user either to activate the camera again or to press a button. This getting-
back procedure delays the image taking momentum as a user usually wants to take an
image immediately after picking up the camera.

The present invention provides a method for reducing battery power

consumption in a camera, wherein the input from the user is not necessary and image
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taking can be carried out without delay. According to various embodiments of the
present invention, the camera viewfinder is automatically and adaptively controlled in
order to save battery power.

Power saving features, according to embodiments of the present invention, use
environment information to detect the level of activity of the camera and use the level
of activity as a basis for reducing the power consumption when camera viewfinder is
active. The level of activity includes scene movement and camera movement, for
example.

Scene movement can be determined from color information and scene light
level information gathered on image data, for example. Thus, when there are a lot of
changes in the color and/or in the scene light level in the image data, the level of
activity is assumed high. Scene movement can also be determined from movement
vector calculation and from statistical data. Statistical data can be obtained from auto
white balance, auto exposure and auto focus algorithms, for example. Scene light
level information can also be obtained from an ambient light sensor.

Camera movement can be determined from the statistical data or from the
movement amount detected by a motion detection device such as an accelerometer.
Alternatively, camera movement can be determined by computing motion vectors
from a number of frames.

The level of activity can be used to control the viewfinder frame rate, to
control ADC (analog-to-digital converter) modes, to slow down the entire camera
operation, or to turn off some unnecessary blocks, when the activity is below a certain
level. For example, some image processing blocks for auto white balance calculation,
auto exposure calculation and auto focus calculation can be slowed down. The
viewfinder frame rate can be kept at a normal level (at 30fps, for example) when the
level of activity is high and reduced when the level is low. It is possible to operate
the ADC in a less accuracy mode (8bits, instead of 10bits, for example) for sub-
sampling, for example, such that the ADC does not convert all pixels, or some pixels
are skipped. The power consumption of the ADC may also be further reduced as a
trade —off on image quality. In sum, it is desirable in some instances that the camera
operation is slowed down, some of the processing algorithms can be selectively
turned off or slowed down as a trade-off on image quality. If the frame rate has to be

reduced, some of the processing blocks can be turned off or slowed down while other
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processing blocks can maintain the normal activity level, based on the processor load,
for example. The reduction of the viewfinder frame rate can reduce battery power
consumption. The frame rate can be 5 frames per second, for example, when the
environment information indicates a very low level of activity. Such a low frame rate
usually does not have a negative affect on usability if the activity is low.

Even when the camera is operated in a slowed-down mode, the environment
information is still monitored. Once the changes in environment information reach a
certain level, the viewfinder frame rate can be accelerated in order to have fluent
viewfinder and, at the same time, auto white balance calculation, auto exposure
calculation and auto focus calculation can be returned to normal.

In addition, it is advantageous that the system has built-in safe operation
periods to balance the end-user experience. For example, the camera is configured to
use a high frame rate during the first few seconds when the camera is turned on. This
is the period when the user is most likely to take pictures. This initial high frame rate
is designed to ensure a quick response time when the loops for auto white balance,
auto exposure and auto focus are active. If an image is not taken during this initial
period, power saving features can be automatically carried out.

Figure 1 illustrates a camera system, according to one embodiment of the
present invention. As shown in Figure 1, the camera system 10 comprises a camera
20 which supplies image data to an image signal processing (ISP) module 40. A
memory 30 is coupled to the image signal processing module 40 for storing image
data to be processed. After the image data is processed, they can be stored in a mass
memory 32. The image data can also be displayed on a display module 90. A
number of input devices, such as movement sensor, ambient light sensors, and shutter
release button can be grouped into an interface module 80. It is advantageous that an
audio module 92 is connected to the processing module 40 for producing sounds to
indicate the status of camera functions, such as completion of the autofocus function.
A support module 70 is also connected to the processing module 40 to carry out
support functions. For example, the support module 70 may comprise an electronic
flash unit. Most, if not all, of the components in the camera system 10 will use the
power provided by a battery 36 when the camera is turned on. The camera system 10
also comprises a software module 33 to provide a variety of algorithms to allow the

image processing module 40 to carry out auto-exposure, auto-white balance and auto-
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focus calculations, to carry out motion vector calculation for detecting scene
movement, to carry out camera movement detection based on image data from a
plurality of image frames, and to collect statistical information, for example. The
software module 33 comprises a computer readable storage medium to embed
programming codes for those algorithm, for example.

The core of the present invention is in the image signal processing module 40.
As shown in Figure 2, the camera 20 can be a digital camera with an imaging lens 22
for forming an image on an image sensor 24. The image signal processing module 40
is arranged to receive raw image data from the camera module 20. The received
image data can be stored in the memory 30, for example. The raw image data
received from the camera 20 is processed by a white balance module 42 to become
white-balanced processed data. The white-balanced processed data can be directly
provided to a color correction module 60 for color adjustment. Alternatively, the
white-balance process data is stored in memory 30 so that color correction can be
performed in a different time and/or in a separate color correction module. The
output of the color correction module 60 is color-corrected image data which can be
stored in the mass memory module 32 and provided to a viewfinder or image display
90 through a display control module 48, so as to allow a user to see an image of a
scene before and after image capturing. The image signal processing module 40
further comprises a module 44 to collect statistical data related to auto-exposure,
automatic white-balance (AWB) and auto-focus calculation, and a module 46 to carry
out auto-exposure, auto-white balance and auto-focus calculations. The statistical
data related to white-balance can be provided by the white-balanced image data from
the block 42 or gathered from the raw image data from the camera 20. The color-
corrected image data from module 60 and the statistical data from the module 44 can
be used in a module 72 to gather scene color information, scene light level
information and scene movement information, for example. Based at least on the
statistical data from module 44, the status of auto-exposure, auto-white balance
(AWB) and auto-focus calculations from module 46, together with various
information from module 72, the level of camera activity is determined by a module
74. Based on the level of camera activity, the module 74 determines the frame rate

for updating the viewfinder images, for example.
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It should be noted that the camera 20 is generally equipped with an analog-to-
digital converter 26 to convert analog image data 124 into digital image data 126
before providing the image data to the white balanced image data module 42, as
shown in Figure 7.

The camera system 10 may have an ambient light sensor 84 to detect the
changes in the scene light level and in the scene color, and a movement sensor 82 to
detect the camera movement. Information from the ambient light sensor 84 and the
movement sensor 82 can also be used to estimate the level of camera activity by the
module 74.

The camera system 10 may include a user interface 86 to allow the user to
override certain features of the camera. The user may decide to turn off the
viewfinder without turning off the camera power, for example.

In the embodiment as shown in Figure 2, the scene color information, scene
light level information and scene movement information are gathered from the color-
corrected image data provided by module 60. According to a different embodiment of
the present invention, scene color information, scene light level information and scene
movement information are gathered from the white-balanced image data from module
42, for example.

It should be noted that the coupling of the image signal processing module 40
to various modules in the camera system 10 can be arranged differently. For example,
the display control module 48 can be separated from the image signal processing
module 40 and become a part of a camera baseband. As shown in Figure 3, only the
camera 20, the mass memory 32 and the display control module 48 are directly
connected to the image signal processing module 40. All the other modules, such as
the memory 30, the support functions module 70, the interface module 80 and the
audio module 92 are connected to the baseband.

In a different embodiment, the image signal processing module 40 can be
further removed from the baseband, as shown in Figure 4. As shown in Figure 4, an
additional memory module 31 is directly coupled to the image signal processing
module 40 for storing image data to be processed. Some of the support functions,
such as camera flash, can be provided to the image signal processing module 40 from

a support function module 70’.
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In yet another embodiment of the present invention, the image signal
processing module 40 is integrated into the camera 20, as shown in Figure 5. Some of
the support functions, such as camera flash, can be provided to the image signal
processing module 40 from a support function module 70°.

The present invention can be used in a stand-alone camera or can be integrated
into another device. For example, the camera 20 along with the image signal
processing module 40, the interface module 80, the mass memory 32 and the support
functions 70’ can be used in an electronic device 200, as shown in Figure 6. The
electronic device 200 can be a gaming console, a personal digital assistant, a mobile
terminal or the like. The electronic device 200 may already have a display module 90
and a battery 36 and may also have a keyboard 210, a data/signal processor 250, a
transceiver 230 for receiving or transmitting communications data via an antenna 240.
The image processing module 40 can be used to save the power consumption in the
electronic device, especially when the camera 20 is used to take pictures. The
electronic device 200 also includes an on/off switch 38 to turn on and off the
electronic device 200, as well as the camera 20. It is possible that when the camera
20 is turned on, the power saving features, according to the present invention, will not
be used with a short-period of time, say, one to five seconds. This initial short-period
of time is considered as a built-in safe operations period. After this period, the power
saving features can start to take effect.

In sum, the present invention provides a method and apparatus for saving
power consumption in an image capturing device, such as a digital camera. The
power consumption can be reduced by reducing the viewfinder frame rate, reducing
the accuracy of the analog-to-digital conversion, slowing down the entire camera
operation and turning off some necessary processing blocks in the camera. The power
consumption can be based on the level of camera activity. The level of camera
activity can be measured based on camera movement and scene movement, for
example. Camera movement can be determined from the statistical data or from the
movement amount detected by a motion detection device, such as an accelerometer.
Scene movement can be determined from color information, scene light level
information, movement vector calculation, and statistical information such as auto

white balance, auto exposure and auto focus algorithm.
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Several parameters can be used as a trigger to the reduction of power
consumption: Accelerometer speed (ACC_speed), Auto-exposure speed (AE_speed),
Auto-white-balance speed (AWB_speed) and User Activity (USER_ACT), for
example.

ACC speed can be measured in terms of cm/sec, for example. If the camera
movement is considered small if the speed does not exceed Scm/sec, for example.
When an accelerometer is not available in a camera, movement vector calculation
from image data can be used to measure ACC _speed. AE speed can be measured
based on the change of exposure value between the previous frame and the current
frame. The change can be expressed in terms of percentage, for example.

AWB speed can also be measured based on the change of white-balance between
frames. When the changes in AE _speed and AWB_speed are below a certain limit,
the scene movement can be considered as stable. Power consumption can be
controlled accordingly. For example, when ACC_speed is low and the scene
movement (based on AE speed and/or AWB_speed) is also low, the power
consumption can be reduced. When ACC_speed is low but the scene movement is
high, the power consumption can be kept as normal.

USER_ACT can be determined after the auto-focus function is in a locked
position (the shutter release being half-pressed) and it can be used to determine the
power consumption. A few examples are given below:

1. Device or scene movement low or stable -> AF starts -> User removes AF
lock or image is not captured -> low power until AF is half-pressed. This scenario
describes a possible use case when user starts camera, frames the image and focuses.
However, the user decides to change the location because the image does not look
good. Low power is used until user slows down or starts AF again. If conditions are
stable after user slowing down, then low power mode can be enabled again.

2. Device or scene movement not low -> AF starts -> User removes AF lock
or image is not captured -> normal power operation mode. This scenario describes a
possible use case when the device is moving or user is shooting a changing scene.
The user frames the image and focuses. However, the user decides not to take the
picture because the image doesn’t look good, or the scene is changing. The user is

typically moving all the time. A normal power operation mode should be maintained.
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3. Device or scene movement low or stabile -> AF starts -> image capture ->
low power until AF is half-pressed. This scenario describes a possible use case when
user starts camera, frames the image, and takes a picture. As the user changes
location, low power is used until user slows down or AF starts again. If conditions are
stable after user slowing down, then low power mode can be enabled again. It is also
possible that user starts camera, frames the image and takes a picture. However, the
user doesn’t change the location. Low power is used until starts AF starts again or
user starts moving or scene information starts changing.

4. Device or scene movement not low -> AF starts -> image is captured ->
normal power operation mode. This scenario describes a possible use case when the
device is moving or user is shooting changing scene, frames the image and takes a
picture. The user is typically moving all the time, thus normal power operation modes
should be maintained.

The above examples illustrate how the level of camera activity can be used to
control the power consumption of the camera. The level of camera activity can be
measured and compared with a predetermined limit or threshold value, for example.
The power consumption is determined based on the scene and/or device movement as
well as the user input.

Thus, the present invention provides an apparatus, which comprises:

a data processing module configured to process image data indicative an
image of a scene, and

an information collection module for determining a level of camera activity at
least partly based on a change in the image data, wherein the level of camera activity
is used for controlling consumption of the power in the apparatus.

The apparatus further comprises a detection module for detecting a movement
of the apparatus, wherein the information collection module is further configured for
determining the level of camera activity based on the movement of the apparatus.

The change in the image data can be the result of a change of lighting of the
scene.

According to one embodiment of the present invention, the apparatus
comprises a control module for carrying out exposure adjustment and focus
adjustment of the image, wherein the change in the image data is indicative of the

exposure adjustment and/or focus adjustment.
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According to another embodiment of the present invention, the level of camera
activity is used to control the rate for exposure adjustment, focus adjustment, the data
processing rate in the imaging device, and/or the update rate for displaying the image

data in a display module.

According to another embodiment of the present invention, the data
processing module is configured to convert image data received from an imaging
sensor, wherein the level of camera activity is used to control the accuracy in the data
conversion.

According to various embodiments of the present invention, the image data is
processed for providing white-balanced image data, and the apparatus further
comprises a collection module for collecting information indicative of scene
movement, wherein the level of camera activity is partially based on the scene
movement. The information can be scene color information, scene light level
information, or information in association with image exposure calculation, image
focusing calculation.

Although the present invention has been described with respect to one or more
embodiments thereof, it will be understood by those skilled in the art that the
foregoing and various other changes, omissions and deviations in the form and detail

thereof may be made without departing from the scope of this invention.
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What is claimed is:

1. A method, comprising;:
determining a level of camera activity; and
controlling consumption of electrical power for use in an imaging device at

least partly based on the level of camera activity.

2. The method of claim 1, wherein the level of camera activity is determined at

least partly based on movement of the imaging device.

3. The method of claim 1, wherein the imaging device comprises a processor for
processing image data indicative of an image of a scene, and wherein the level of

camera activity is determined at least partly based on a change in the image data.

4. The method of claim 1, wherein the level of camera activity is determined at

least partly based on a user activity on the imaging device.

5. The method of claim 3, further comprising:
collecting information indicative of white-balance conversion in the image
data, wherein the level of camera activity is partly determined based on the

information.

6. The method of claim 3, wherein the change in the image data is at least partly

caused by exposure adjustment on the image.

7. The method of claim 3, wherein the change in the image data is at least partly

caused by focus adjustment on the image.
8. An apparatus, comprising:

a data processing module configured to process image data indicative of an

image of a scene, and
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an information collection module for determining a level of camera activity at
least partly based on a change in the image data, wherein the level of camera activity

is used for controlling consumption of the power in the apparatus.

9. The apparatus of claim 8, further comprising:
a detection module for detecting a movement of the apparatus, wherein the
information collection module is further configured for determining the level of

camera activity based on the movement of the apparatus.

10.  The apparatus of claim 8, wherein the change in the image data is indicative of

a change of lighting of the scene.

11. The apparatus of claim 8, further comprising a control module for carrying
out exposure adjustment of the image, wherein the change in the image data is

indicative of the exposure adjustment.

12.  The apparatus of claim 8, further comprising a control module for carrying out
focus adjustment of the image, wherein the change in the image data is indicative of

the focus adjustment.

13.  The apparatus of claim 8, wherein the level of camera activity is used for

controlling data processing rate in the data processing module.

14.  The apparatus of claim 8, further comprising a control module for carrying out
exposure adjustment of the image, wherein the level of camera activity is used for

controlling a rate for exposure adjustment.
15.  The apparatus of claim 8, further comprising a control module for carrying out

focus adjustment of the image, wherein the level of camera activity is used for

controlling a rate for focus adjustment.

14
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16.  The apparatus of claim 8, further comprising a display device for displaying
the image data, wherein the level of camera activity is used for controlling an update

rate for displaying the image data.

17. A computer readable storage medium embedded therein a software program,
said software program comprising programming codes for:

collecting information indicative of a change in an image of a scene;

determining a level of camera activity in an imaging device at least partly
based on the information; and

controlling consumption of electrical power in the imaging device at least

partly based on the level of camera activity.

18.  An apparatus, comprising:

means for collecting information indicative of a change in an image of a
scene;

means for determining a level of camera activity in an imaging device at least
partly based on the information; and

means for controlling consumption of electrical power for use in the imaging

device at least partly based on the level of camera activity.

19.  The apparatus of claim 18, wherein the image data comprises white-balanced
image data converted from raw data in a white-balance calculation process, said
apparatus further comprising:

means for adjusting a rate for the white-balance calculation process for

controlling said consumption.
20.  The apparatus of claim 18, further comprising:

means for detecting a movement of the apparatus, wherein the level of camera

activity is determined at least partly based on the movement of the apparatus.

15



PCT/F12010/050031

WO 2010/100320

1/6

6

olpny

h

I Old

SERENET]

N

08

4]

Aowapy
ce 06
y 4
“ Aeneg
dSl
> BIBWED
y'y 7 7'y / 0¢
€e // ob
0L A 4 N\ v y
] suonouny s|npopy
poddng alemyos Aowspy /om




PCT/F12010/050031

WO 2010/100320

2/6

aoeleUI
s

Josuss

_ Wby
_ sique

losues
jussAoW

Aowsy .
7 ssepy . m\ Reidsiq ¢ mV_H_
[AS Ty .
|||||||||||||||||||||||||||||||||||||||||||||||||||| _
dsl
oof elep sbeuw »  |OJjuod 14 “
N PaJoallod |« |/ ] o¢
> 1009 Ae|dsig ! s
¢l I
N v ¥ R _rl Kioneg
ojul ojul swyjiobje [
oJul !
susos | | susss | | 10 snoopomne fet | Ll R
S S alnsodxs-ojne |eonsnels !
! J A b
_ y 8174 " “ “ I“
> n ejep obeuw LT “
. |0Jjuod psoueeq | | | ! !
> ajeJ awely abew < auy < ! “ 2z “
> B A _ !
vL ey - ! “ “
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu J L]
N or : A
414
4 Kowapy
0e J«
0l




PCT/F12010/050031

WO 2010/100320

3/6

Aowsy
B Aeidsig
sse|\ e N
4 A 06
R Bt et S, -
[ | |
" [043U0D _
opny  fe— feidsig | g,
|
m puegeseg 1 |
|
I
seoRyIOW| [ l\l. dsl < BJowe)
1
_ ov
l
N i S it -=-! N 0z
o€ ~ 9e ~
02 suoioun4
NGl Loddng Aowspy Klsyeg
od




PCT/F12010/050031

WO 2010/100320

4/6

v Old

suoljoun4
poddng

Aowaypy
Ae(dsi
v 06
Z6 Y T 0z
a “ \ " s
“ {sJ)1§]e%g} [
oipny AE— Aeidsig ./m/wv elswe)
I i
1
“ puegaseg m v
i |
saoBela)U| ||vm —— dsl
] ]
1 | ‘
mu lllllllllllllllllllllllll 1 014
- f
SRS A
0L Le
Jol suoloun4
ol NG Lioddns Aowsy Aepeg

r/ 04




PCT/F12010/050031

WO 2010/100320

5/6

Aoway
ssepy ™~ Aejdsiq —
(AN
06
ﬁ F 3
e -
r | m
|
! jouoD [ 0z
oipny E— Aeidsiq /"/mv -
| | elswen
“ puegeseg I
|
|
i J suonoun
saoeURU| r dSi yoddng
| i
| o 2
/ow :|nﬁ |||||||||| H ||||||||||| ﬁ - v /.E
o¢ 9¢
o A A 1 Mowspy
suonoun4 Le
9\4 NG noddns Alowsy Kieneg




PCT/F12010/050031

WO 2010/100320

6/6

ove

ejep abewl
paoueleq S}UM J AV~
J m.v_ H_ 9zl + oz
Y, vzl
zy
| ]
,/vw
9 Old
0eZ ze/oe g€
\. L )7 \omm , /o
I / [ ! T
Xd/XL dsl 1ossasold [eubisfeleq Aowsy | | Asepeg g€
—J
. |~ 1] o ||
" 0z~ N 01z - o8
v/ 002



INTERNATIONAL SEARCH REPORT Tnternational application No.

PCT/FI2010/050031

A. CLASSIFICATION OF SUBJECT MATTER

See extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: G03B, GO6F, HO4N

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Fl, SE, NO, DK

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2009058791 A1 (LEE JONG-HWAN et al.) 05 March 2009 (05.03.2009) | 1-4,8-10,13-20
abstract; paragraphs [0056], [0069]-[0071].

X JP 2004193980 A (CANON KK) 08 July 2004 (08.07.2004) 1-4,8,9,16-18, 20
Epodoc & WPI abstracts.

X JP 2004180151 A (FUJI PHOTO FILM CO LTD) 1,3,8,16-18
24 June 2004 (24.06.2004)
Epodoc & WPI abstracts.

X US 2004008272 A1 (TANG HSUEH-YUNG) 15 January 2004 (15.01.2004) | 1,3,6,8,10, 11,
paragraphs [0005]-[0007]. 13-15,17-19

|:| Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered na 1 ¢ / C
the principle or theory underlying the invention

to be of particular relevance
"E"  earlier application or patent but published on or after the international ~ "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"(Q" document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
"P" document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
28 May 2010 (28.05.2010) 01 June 2010 (01.06.2010)
Name and mailing address of the ISA/FI Authorized officer
National Board of Patents and Registration of Finland Olli-Pekka Sievinen
P.O. Box 1160, FI-00101 HELSINKI, Finland
Facsimile No. +358 9 6939 5328 Telephone No. +358 9 6939 500

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

> - International application No.
Information on patent family members

PCT/FI12010/050031
Patent document Publication Patent family Publication
cited in search report date members(s) date
US 2009058791 A1 05/03/2009 CN 101378457 A 04/03/2009
GB 2452352 A 04/03/2009
KR 20090022394 A 04/03/2009

JP 2004193980 A 08/07/2004 None
JP 2004180151 A 24/06/2004 None
US 2004008272 A1 15/01/2004 None

Form PCT/ISA/210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT . .
International application No.

PCT/FI2010/050031

CLASSIFICATION OF SUBJECT MATTER

Int.Cl.
GOG6F 1/32 (2006.01)
GO03B 7/26 (2006.01)
HO4N 5/232 (2006.01)

Form PCT/ISA/210 (extra sheet) (July 2009)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report

