wo 20097147829 A1 I 0K OO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization /’@T‘?’i‘\
International Bureau v{ ’0
&)
(43) International Publication Date N\

10 December 2009 (10.12.2009)

(10) International Publication Number

WO 2009/147829 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

International Patent Classification:
HO4N 5/335 (2006.01) HO4N 5/225 (2006.01)

International Application Number:
PCT/JP2005/002449

International Filing Date:
2 June 2009 (02.06.2009)

Filing Language: English
Publication Language: English
Priority Data:

2008-145333 3 June 2008 (03.06.2008) JP
2008-168493 27 June 2008 (27.06.2008) JP

Applicant (for all designated States except US): CANON
KABUSHIKI KAISHA [JP/JP]; 30-2, Shimomaruko 3-
chome, Ohta-ku, Tokyo, 1468501 (JP).

Inventors; and

Inventors/Applicants (for US only): NOBUOKA, Ko-
suke [JP/JP]; ¢/o CANON KABUSHIKI KAISHA, 30-2,
Shimomaruko 3-chome, Ohta-ku, Tokyo, 1468501 (JP).
OOTA, Makoto [JP/JP]; c/o CANON KABUSHIKI
KAISHA, 30-2, Shimomaruko 3-chome, Ohta-ku, Tokyo,
1468501 (JP).

Agent: FUIIMOTO, Ryosuke; FUIIMOTO PATENT
OFFICE, Yaesu Nagoya Building 6th Floor, 2-10, Yaesu
2-chome, Chuo-ku, Tokyo, 1040028 (JP).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))
with amended claims (Art. 19(1))

(54) Title: IMAGE PICKUP APPARATUS

[Fig. 1]

MOTION IMAGE
SIGNAL
PROCESSING

MOTION IMAGE 8 18

DISPLAY

PROCESSING
CIRCUIT 17

MOTION IMAGE
REGORDING
PROCESSING

MOTION IMAGE

| RECORDING

CIRGUIT

. CIRGUIT MEDIUM

SCAN LINE
INTERPOLATION
CIRCUIT

0

11
so| St “ ®
/

STILL IMAGE siGNAL | S10

PROGESSING CIRCUIT

s1a| SELECTOR
| cweur

S3 S4

FIRST IMAGE SEGOND IMAGE

STILL IMAGE

STILL IMAGE
RECORDING
MEBIUM

REGCORDING
PROGESSING
GIRCUIT

14

SENSOR DRIVING
CIRGUIT

SENSOR DRIVING
GIRCUIT

(57) Abstract: Whether a user of a video camera can discern an unnatural motion or the discernable unnatural motion is permissi-
ble is evaluated based on an taken image so as to make a change between mixing of still image shooting driving and maintaining
of motion image shooting driving.
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Description

Title of Invention: IMAGE PICKUP APPARATUS
Technical Field

The present invention relates to an image pickup apparatus.
Background Art

Recent image pickup apparatuses, such as a video camera, not only take and record
motion images pursuant to the television standard but also take and record still images
using pixels more than those for the television standard. In addition, as the number of
pixels in the image sensor increases, it is necessary in the motion image shooting and
recording to read out a two-dimensional image from the image sensor at least at a field
period in accordance with the television standard. Therefore, in the motion image
shooting and recording of the motion images, the number of readout pixels from the
image sensor is reduced by cutting reading, thinning reading, and pixel adding reading,
and the number of reading channels or the reading velocity is increased. However, the
increased number of reading channels or a higher reading velocity will increase the
cost and the consumption power, and thus a proposal to reduce the number of pixels to
be read out of the image sensor is effective in the motion image shooting. Some video
camera bodies may have a switch that switches between a motion image shooting
mode and a still image shooting mode, a motion image shooting trigger, and a still
image shooting trigger.

On the other hand, in order to keep the right timing to take a good image through
simplified operations, it is proposed to eliminate switching between the motion image
shooting mode and the still image shooting mode and to provide the still image
shooting during the motion image shooting. See, for example, PLT1. PLT1 takes and
records still images at a field timing that continues to a field timing used to generate a
motion image, and supplements the field period in which the motion image is absent,
by converting the still image into the motion image.

However, PLT1 poses a problem of an unnatural motion of a motion image when an
absent motion image is format-converted from a still image during the still image

shooting while the object is moving.
Citation List

Patent Literature

PTL 1: Patent No. 2001-352483
Summary of Invention
Technical Problem

The present invention provides an image pickup apparatus configured to prevent an
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unnatural output image as a result of a mixture of a still image into a motion image.
Solution to Problem

An image pickup apparatus according to one aspect of the present invention includes
an image sensor configured to output an image signal by taking an object, a driver
configured to drive the image sensor so as to take the object through interlace scanning
or progressive scanning, a detector configured to detect a state of the object based on
the image signal output from the image sensor, and a controller configured to control
the driver to select one of interlace shooting used to take the object through the
interlace scanning of the image sensor, and progressive shooting used to take the object
through the progressive scanning of the image sensor, in accordance with the state of
the object detected by the detector.

An image pickup apparatus according to another aspect of the present invention
includes an image sensor configured to output an image signal by taking an object, a
driver configured to drive the image sensor so as to take the object through interlace
scanning or progressive scanning, and a controller configured to control the driver to
drive the image sensor by the interlace scanning in taking and recording a still image
during waiting to take and record a motion image or during taking and recording of the
motion image, and to drive the image sensor by the progressive scanning in taking and
recording the still image without taking or recording the motion image.

Further features of the present invention will become apparent from the following de-

scription of exemplary embodiments (with reference to the attached drawings).
Advantageous Effects of Invention

The present invention can provide an image pickup apparatus configured to prevent
an unnatural output image as a result of a mixture of a still image into a motion image.
Brief Description of Drawings
[fig.1]Fig. 1 is a block diagram of a video camera (first embodiment).

[fig.2]Fig. 2 is a circuit diagram showing details of a structure of an image sensor
shown in Fig. 1.

[fig.3]Fig. 3 is a timing chart of the image sensor shown in Fig. 2.

[fig.4]Fig. 4 is a timing chart of the image sensor shown in Fig. 2.

[fig.5]Fig. 5 is a timing chart of the image sensor shown in Fig. 2.

[fig.6]Fig. 6 is a timing chart of the image sensor shown in Fig. 2.

[fig.7]Fig. 7 is a block diagram showing details of a structure of an evaluation value
generator shown in Fig. 1.

[fig.8]Fig. 8 is an illustrative image division of a motion vector detection (first em-
bodiment).

[fig.9]Fig. 9 is an illustrative motion vector size histogram (first embodiment).
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[fig.10]Fig. 10 is an illustrative motion vector direction histogram (first embodiment).
[fig.11]Fig. 11 is an illustrative motion vector size histogram by area (first em-
bodiment).

[fig.12]Fig. 12 is an example of a peripheral area histogram and a central area
histogram.

[fig.13]Fig. 13 is a block diagram of a video camera (second embodiment).
Description of Embodiments

Referring now to the accompanying drawings, a description will be given of em-
bodiments according to the present invention.
Embodiment 1

Fig. 1 is a block diagram of a video camera (image pickup apparatus) according to
this embodiment.

An image of an object is formed on an image sensor 2 through a lens 1, and the
image sensor 2 photographs the object and outputs a video output signal S2. A (first)
selector 5 selects one of a vertical/horizontal ("V/H") synchronization signal S3 output
from a first image sensor driving circuit 3 and a V/H synchronization signal S4 output
from a second image sensor driving circuit 4. The selector 5 supplies, as its output
signal S5, the V/H synchronization signal S3 or S4 to the image sensor 2.

The first image sensor driving circuit 3 generates the V/H synchronization signal S3
used to drive the image sensor 2 so as to convert an object image taken through
interlace scanning of the image sensor 2 into an electric signal. The second image
sensor driving circuit 4 generates the V/H synchronization signal S4 used to drive the
image sensor 2 so as to convert an object image taken through progressive scanning of
the image sensor 2 into an electric signal. The video output signal S2 corresponds to
the interlace scanning when the V/H synchronization signal S3 is supplied to the image
sensor 2, and to the progressive scanning when the V/H synchronization signal S4 is
supplied to the image sensor 2.

The motion image signal processing circuit 6 receives, as input signals, the video
output signal S2 of the image sensor 2 and an output signal S1 of the selector circuit
14, performs motion-image signal processing for the video output signal S2 of the
image sensor 2, and outputs, as an output signal S6, a motion image signal based on
the interlace scanning.

The motion image recording processing circuit 7 receives, as input signals, the output
signal S6 of the motion image signal processing circuit 6 and an output signal S131 of
the CPU 13, records the output signal S6 of the motion image signal processing circuit
6 in a motion image recording medium 17 when the motion image is being recorded,

and performs no process when the motion image is not being recorded.
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The motion image display processing circuit 8 receives, as an input signal, the output
signal S6 of the motion image signal processing circuit 6, and provides a process to
display the output signal S6 of the motion image signal processing circuit 6 in a
display 18 attached to the image pickup apparatus. The motion image display
processing circuit 8 performs the process to display the output signal S6 of the motion
image signal processing circuit 6 whether the selector 5 selects the first image sensor
driving circuit 3 or the second image sensor driving circuit 4.

The scan line interpolation circuit 9 receives, as an input signal, the output signal S6
of the motion image signal processing circuit 6. The scan line interpolation circuit 9 in-
terpolates a scan line in the output signal S6 of the motion image signal processing
circuit 6 as a video signal of the interlace scanning, converts it into a video signal of
the progressive scanning, and outputs the output signal S9.

The evaluation value generator 15 receives an input signal, the output signal S6 of
the motion image signal processing circuit 6, and generates an evaluation value S15 in-
dicative of a state of a photographed motion image based on it.

The image evaluation part 16 receives, as an input signal, the evaluation value S15 of
the evaluation value generator 15, and generates an image-sensor-driving deter-
mination signal S16 indicative to the motion image driving determination and the still
image driving determination based on it. The "motion image driving determination” is
a determination that the image sensor 2 is to be driven for a motion image, and the
"still image driving determination” is a determination that the image sensor 2 is to be
driven for a still image. More specifically, the image evaluation part 16 determines (or
evaluates) that the image sensor 2 is to be driven for a motion image, when a large
motion of an object in a motion image is detected in a certain direction. In addition, the
image evaluation part 16 determines that the image sensor 2 is to be driven for a still
image, when no motion of an object is detected in a motion image.

The still image signal processing circuit 10 receives as an input signal the output
signal S2 of the image sensor 2, performs still-image signal processing for this signal,
and outputs as an output signal S10 a video signal of the progressive scanning.

The selector 11 receives as input signals the output signal S9 of the scan line inter-
polation circuit 9, the output signal S10 of the still image signal processing circuit 10,
and the output signal S14 of the selector circuit 14. The selector 11 selects one of the
output signal S9 of the scan line interpolation circuit 9 and the output signal S10 of the
still image signal processing circuit 10 based on the output signal S14 of the selector
circuit 14, and outputs the selected signal as the output signal S11. More specifically,
the selector 11 selects a third video signal of the scan line interpolation circuit 9 when
the output signal S14 of the selector circuit 14 is 0, and a second video signal of the

still image signal processing circuit 10 when the output signal S14 of the selector
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circuit 14 is 1.

The still image recording processing circuit 12 receives as input signals the output
signal S11 of the selector 11 and the output signal S132 of the CPU 13. The still image
recording processing circuit 12 records the output signal S11 of the selector 11 in a still
image recording media 19 when a command to record a still image is issued, and
performs no process when no command to record a still image is issued.

The CPU (controller) 13 outputs a signal S131 indicating that a motion image is
being recorded or that recording of a motion image recording is being waited, and a
signal S132 indicating that a command to record a still image is issued. More
specifically, the CPU 13 outputs the output signal S131 of 0 when no motion image is
being recorded or that no recording of a motion image is being waited, and the output
signal S131 of 1 when a motion image is being recorded or that recording of a motion
image is being waited. The CPU 13 outputs the output signal S132 of 0 when no
command to record a still image is issued, and the output signal S131 of 1 when a
command to record a still image is issued.

The operating part 20 includes a release button, an operation dial, a variety of
buttons, a switch, and a lever, and informs the CPU 13 that a photographer has issued a
command to take and record a motion or still image. The CPU 13 determines whether
the command to take or record a motion or still image is issued, based on a notice from
the operating part 20.

The selector circuit 14 receives as input signals the output signal S132 of the CPU 13
and the image-sensor-driving determination signal S16, and outputs as an output signal
S14 a synchronization signal provided to the image sensor 2 and an output signal that
determines an operation of the motion image signal processing circuit 6. The selector
circuit 14 outputs an output signal S14 of O (first state signal) when receiving the
output signal S16 form the image evaluation part 16 which indicates a determination
signal that the image sensor 2 is to be driven for a motion image or when receiving the
output signal S132 from the CPU 13 which indicates that a command to take and
record a motion image from a standby state or a command to take and record a still
image is issued during the motion image shooting. The selector circuit 14 outputs an
output signal S14 of 1 (second state signal) when receiving the output signal S16 form
the image evaluation part 16 which indicates a determination that the image sensor 2 is
to be driven for a still image or when receiving the output signal S132 from the CPU
13 which indicates that a command to take and record a still image is issued from the
standby state.

The selector 5 selects the first image sensor driving circuit 3 when the selector circuit
14 outputs the output signal S14 of O (first stage signal). The selector 5 selects the

second image sensor driving circuit 3 when the selector circuit 14 outputs the output
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signal S14 of 1 (second stage signal). This configuration can prevent an unnatural
output motion image as a result of a mixture of a still image into a motion image.

Fig. 2 is a circuit diagram showing a structure of the image sensor 2, and shows only
sixteen pixels of four vertical columns and four horizontal rows for description
purposes, but actually there are more pixels of 1,080 vertical columns and horizontal
1,920 rows.

In Fig. 2, reference numeral 201 denotes a photoelectric conversion pixel part,
including a photodiode 202, a pixel readout switch 203, and a charge voltage
conversion buffer 204. The image sensor 2 has a plurality of photoelectric conversion
elements. Reference numerals 205-1 to 205-4 are column selection lines for the first to
fourth columns, and column selection lines for the fifth to 1,080%* are omitted.
Reference numerals 206-1 to 206-4 are row selection lines for the first to fourth rows,
and row selection lines for the fifth to 1,920% rows are omitted. Reference numerals
207-1 to 207-4 are row selection switches for first to fourth rows, and row selection
switches for the fifth to 1,920t rows are omitted.

Reference numerals 208-1 to 208-4 are selection switches for first horizontal ca-
pacitors for the first to fourth rows, and selection switches for the fifth to 1,920* rows
are omitted. Reference numerals 209-1 to 209-4 are selection switches for second
horizontal capacitors for the first to fourth rows, and selection switches for the fifth to
1,920* rows are omitted. Reference numerals 210-1 to 210-4 are first horizontal ca-
pacitors for the first to fourth rows, and the first horizontal capacitors for the fifth to
1,920* rows are omitted. Reference numerals 211-1 to 211-4 are second horizontal ca-
pacitors for the first to fourth rows, and the second horizontal capacitors for the fifth to
1,920t rows are omitted.

Reference numerals 212-1 to 212-4 are horizontal driving switches for the first to
fourth rows, and horizontal driving switches for the fifth to 1,920® rows are omitted.
Reference numeral 213 denotes a vertical scanning circuit, and reference numeral 214
denotes a horizontal scanning circuit. Reference numeral 215 denotes a vertical syn-
chronization signal input which is input from the first image sensor driving circuit 3 or
the second image sensor driving circuit 4 via the selector 5. Reference numeral 216
denotes a horizontal synchronization signal input which is input from the first image
sensor driving circuit 3 or the second image sensor driving circuit 4 via the selector 5.
Reference numeral 217 denotes an output signal buffer, and reference numeral 218
denotes a video signal output.

The image sensor 2 operates as follows based on a synchronization signal provided
by the first image sensor driving circuit 3 or the second image sensor driving circuit 4
via the selector 5. FIGs. 3 to 6 are timing charts of the image sensor 2.

When the selector 5 selects the first image sensor driving circuit 3, as shown in Fig.
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3, the vertical synchronization signal is provided at a field driving period of 16.7 msec
= 1/59.96 sec from the vertical synchronization signal input 215, and a horizontal syn-
chronization signal is provided at a field driving period of 29.78 microseconds = 16.7
msec/560 H from the horizontal synchronization signal input 216. Thereby, vertical
driving for a vertical blanking period of 20H and a vertical effective period of 540H is
provided.

In the first field shown in Fig. 3, the vertical scanning circuit 213 scans the column
selection lines every two columns per one horizontal synchronization period after the
vertical blanking period. In other words, the column selection lines 205-1 and 205-2
for the first and second columns, and the column selection lines 205-3 and 205-4 for
the third and fourth columns, ... the column selection lines for the 1079% and 1080
columns are scanned in these combinations.

Fig. 4 shows detailed operations of the column selection lines and the horizontal
scanning circuit 214. When the horizontal synchronization signal is asserted, in the
subsequent time period t1-t2, the column selection line 205-1 for the first column is
asserted, and the photoelectric conversion signals from 1920 photoelectric conversion
elements connected to the column selection line 205-1 for the first column are simul-
taneously read out to the 1920 row signal lines.

As shown in Fig. 4, in the time period t1-t2, the row selection switch 207 and the
selection switch 208 for the first horizontal capacitor are also simultaneously asserted.
Assume that in Fig. 4, reference numeral 207 represents "207-1," "207-2," ..., reference
numeral 208 represents "208-1," "208-2," ..., and reference numeral 209 represents
"209-1," "209-2," ... . The photoelectric conversion signals from the 1920 photoelectric
conversion elements connected to the column selection line 205-1 for the first column
are accumulated in the first horizontal capacitor (such as 210-1).

Next, in a time period t3-t4, the column selection line 205-2 for the second column is
asserted, and the photoelectric conversion signal from the 1,920 photoelectric
conversion elements connected to the column selection line 205-2 for the second
column are read out. In the time period t3-t4, the row selection switches 207 and the
selection switches 209 for the second horizontal capacitors are also simultaneously
asserted. Therefore, the photoelectric conversion signals from the 1,920 photoelectric
conversion elements connected to the column selection line 205-2 for the second
column are accumulated in the second horizontal capacitor (such as 211-1).

Next, at the time t5, both the selection switches 208 for the first horizontal capacitors
and the selection switches 209 for the second horizontal capacitors are asserted. As a
result, the photoelectric conversion signals for the first column and the photoelectric
conversion signals for the second column held by the first capacitors (such as 210-1)

and the second horizontal capacitors (such as 211-1) are averaged.
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Next, in a time period t6-t7, the horizontal driving switches (such as 212-1) for the
1,920 rows are sequentially asserted. Thus, the video signal made by vertically
averaging the 1,920 photoelectric conversion element outputs for the first and second
columns passes the output signal buffer 217, and is output from the video signal 218.
At the time t8 or later, an operation of the next horizontal synchronization period is
performed (average reading of the photoelectric conversion signals for the third and
fourth columns).

In the second field shown in Fig. 3, the vertical scanning circuit 213 scans the
column selection lines every two columns per one horizontal synchronization period
after the vertical blanking period. In other words, the column selection lines 205-2 and
205-3 for the second and third columns, and the column selection lines 205-4 for the
fourth and fifth columns, ... the column selection lines for the 1,080% and 1,081%"
columns are scanned (although the column selection line for the 1,081* column is a
dummy). This configuration can change a combination of the averaging for two
adjacent vertical lines. Thereby, the second field has an interlace-scanning relationship
with the first field.

When the selector 5 selects the second image sensor driving circuit 4, as shown in
Fig. 5, a vertical synchronization signal is provided at a period of 33.4 msec= 1/29.97
sec that is twice as long as the field driving period from the vertical synchronization
signal input 215, and a horizontal synchronization signal is provided at a period of
29.78 microseconds = 29.97 msec/1120 H from the horizontal synchronization signal
input 216. Thereby, vertical driving for a vertical blanking period of 20H, a vertical
effective period of 1,080H, and a dummy period of 20H is provided.

The vertical scanning circuit 213 asserts every one column of the column selection
line per one horizontal synchronization period after the vertical blanking period, and
sequentially scans the column selection lines up to the column selection line for the
1,080 column. All the pixels are driven in a period of the two fields.

Fig. 6 shows detailed operations of the column selection lines and the horizontal
scanning circuit 214. When the horizontal synchronization signal is asserted, in the
subsequent time period t1-t2, the column selection line 205-1 for the first column is
asserted, and the row selection switches 207 and the selection switches 208 for the first
horizontal capacitors are simultaneously asserted. Thereby, the photoelectric
conversion signals from the 1,920 photoelectric conversion elements connected to the
column selection line 205-1 for the first column are accumulated in the first horizontal
capacitors (such as 210-1).

In the subsequent time period t3-t5, no action is performed because nothing is
asserted.

Next, in the time period t6-t7, the horizontal driving switches (such as 212-1) for the
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1,920 rows are sequentially asserted. Thus, the 1,920 photoelectric conversion signals
for the first column pass the output signal buffer 217, and are output from the video
signal output 218. At the time t8 or later, the next horizontal synchronization period
follows (reading of the photoelectric conversion signals for the second column). As a
result, the video output as a result of progressive reading of all pixels is generated.

As described, when the selector 5 selects the V/H synchronization signal S3 output
from the first image sensor driving circuit 3, the image sensor 2 outputs as the output
signal S2 the video signal of the interlace scanning at the field period. On the other
hand, when the output signal S5 from the selector 5 is the V/H synchronization signal
S4 output from the image sensor driving circuit 4, the image sensor 2 outputs as the
output signal S2 the video signal of the progressive scanning at the frame period.

When the output signal S14 from the selector circuit 14 is 0, the selector 5 outputs as
the output signal S5 the V/H synchronization signal S3 output from the first image
sensor driving circuit 3 so that the image sensor 2 can be driven by the interlace
scanning at the field period. On the other hand, when the output signal S14 from the
selector circuit 14 is 1, the selector 5 outputs as the output signal S5 the V/H synchro-
nization signal S4 output from the second image sensor driving circuit 4 so that the
image sensor 2 can be driven by the progressive scanning at the frame period.

The motion signal processing circuit 6 receives, as input signals, the video output
signal S2 of the image sensor 2 and the output signal S14 of the selector circuit 14.
When the output signal S14 of the selector circuit 14 is O, the motion image signal
processing circuit 6 performs a variety of motion-image processes, such as an aperture
correction, a gamma correction, a brightness adjustment, and a white balance, and a
resize process to an angle of view of a format for the motion image recording, and
outputs the resultant signal as the output signal S6.

On the other hand, when the output signal S14 of the selector circuit 14 is 1, the
output signal S6 of the motion image signal processing circuit 6 is valid only to the
motion image display processing circuit 8. The motion image signal processing circuit
6 performs a resize process so that the output signal S2 of the image sensor 2 can have
the same angle of view as that of the motion image processing time, and outputs the
output signal S6 as the video signal of the interlace scanning. Alternatively, the motion
image signal processing circuit 6 may output as the output signal S6 the image signal
indicating that a still image is recorded.

When the output signal S131 of the CPU 13 is 1, the motion image recording
processing circuit 7 records the output signal S6 of the motion image signal processing
circuit 6 in the motion image recording medium, because a motion image is being
recorded. On the other hand, when the output signal S131 of the CPU 13 is 0, the

motion image recording processing circuit 7 does not perform any processes, because
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no motion image is being recorded.

The scan line interpolation circuit 9 performs a scan line interpolation process of the
interlace scanning, and outputs as the output signal S9 the video signal of the pro-
gressive scanning. For example, the scan line interpolation process utilizes a field
memory to delay an input signal by one field, performs a motion determination and a
gradient determination based on the information of the current field and one previous
field, and generates an interpolation line signal. The video signal of the progressive
scanning is output by outputting the interpolated line signal and the input signal. This
scan line interpolation process is one example, and an interpolation signal may be
generated using a plurality of fields.

The still image signal processing circuit 10 performs a variety of still-image
processes, such as an aperture correction, a gamma correction, a brightness adjustment,
and a white balance, and outputs the resultant signal as the output signal S10.

The selector 11 selects one of the output signal S9 of the scan line interpolation
circuit 9 and the output signal S10 of the still image signal processing circuit 10, and
outputs the selected signal as the output signal S11. When the output signal S14 of the
selector circuit 14 is 0, the selector 11 outputs as the output signal S11 the output
signal S9 of the scan line interpolation circuit 9. On the other hand, when the output
signal S14 of the selector circuit 14 is 1, the selector 11 outputs as the output signal
S11 the output signal S10 of the still image signal processing circuit 10.

The still image recording processing circuit 12 receives, as input signals, the output
signal S11 of the selector 11 and the output signal S132 of the CPU 13. The output
signal S132 of the CPU 13 of 1 means that a command to record a still image is issued,
and thus the still image recording processing circuit 12 records the output signal S11 of
the selector 11 in the still image recording medium. The output signal S132 of the CPU
13 of 0 means that no command to record a still image is issued, and thus the still
image recording processing circuit 12 performs no processes.

The evaluation value generator 15 generates an evaluation value S15 indicative of a
state of a photographed motion image. Fig. 7 is a block diagram of a structure of the
evaluation value generator 15. In Fig. 7, reference numeral 701 denotes an input
terminal that receives the output signal S6 from the motion image signal processing
circuit 6. Reference numeral 702 denotes a frame memory. Reference numeral 703
denotes a motion vector detection circuit. Reference numeral 704 is a motion vector
size histogram generation circuit. Reference 705 denotes a motion vector direction
histogram generation circuit.

Reference numeral 706 denotes a motion vector size histogram generation circuit by
area. Reference numeral 707 denotes a first histogram determination circuit. Reference

numeral 708 denotes a second histogram determination circuit. Reference numeral 709
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denotes a third histogram determination circuit. Reference numeral 710 is a specific
object detection circuit. Reference numeral 711 is a main object determination part.
Reference numeral 712 denotes a brightness level evaluation value detection circuit.
Reference numeral 713 denotes an object brightness determination part. Reference
numeral 714 a color evaluation value detection circuit. Reference numeral 715 denotes
an object color determination part.

A description will now be given of an operation of the evaluation value generator 15.
The video signal S6 that has undergone motion-image signal processing and been input
from the input terminal 701 is input each of the frame memory 702, the motion vector
detection circuit 703, the specific object detection circuit 710, the brightness level
evaluation value detection circuit 712, and the color evaluation value detection circuit
714.

The motion vector detection circuit 703 calculates a motion vector based on the
video signal S701 and the video signal S702 that has been delayed by one frame by the
frame memory 702. The motion vector is calculated for each of small 256 blocks made
by dividing the shooting angle of view by sixteen in length and sixteen in width, as
shown in Fig. 8, and is separated into a size and a direction. As a result, size data
S703-1 and motion vector's direction data S703-2 are generated for each of the 256
motion vectors.

The size data S703-1 of the motion vector is input into the motion vector size
histogram generation circuit 704 and the motion vector size histogram generation
circuit by area 706. The direction data S703-2 of the motion vector is input into the
motion vector direction histogram generation circuit 705.

The motion vector size histogram generation circuit 704 generates motion vector
histogram data S704 based on size data S703-1 of the 256 motion vectors, as shown in
Fig. 9, and inputs it in the first histogram determination circuit 707.

The first histogram determination circuit 707 also receives a first motion size
detection threshold S716 and a first motion size frequency threshold S717. The first
histogram determination circuit 707 determines, as shown in Fig. 9, whether there are a
predetermined number of blocks or more in each of which a motion having a prede-
termined size is detected, and outputs a first motion determination output S707. In a
situation where the first motion determination output S707 is asserted, it is determined
that the object of the photographed motion image is moving with a predetermined size
over a predetermined area.

The motion vector direction histogram generation circuit 705 generates motion
vector direction histogram data S705 based on the direction data S703-2 of the 256
motion vectors, as shown in Fig. 10, and inputs it the second histogram determination
circuit 708.
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The second histogram determination circuit 708 also receives the motion direction
frequency threshold S718. The second histogram determination circuit 708 determines,
as shown in Fig. 10, whether there are a predetermined number of blocks or more in
each of which a motion in a predetermined direction is detected, and outputs the
second motion determination output S708. In a situation where the second motion de-
termination output S708 is asserted, it is determined that the object of the pho-
tographed motion image is conspicuously moving in the specific direction.

The motion vector size histogram generation circuit by area 706 receives the size
data S703-1 of the 256 motion vectors. As shown in Fig. 11, the motion vector size
histogram generation circuit by area 706 divides the 256 motion vectors into a screen
central part and a screen peripheral part, generates the motion vector size histogram
data S706 for each area, and inputs it into the third histogram determination circuit
700.

The third histogram determination circuit 709 also receives the second motion size
detection threshold S719 and the second motion size frequency threshold S720. The
third histogram determination circuit 709 determines, as shown in Fig. 12, whether
there are a predetermined number of blocks or more in each of which a motion having
a predetermined size is detected for each of the screen central part and the screen
periphery part, and outputs a third motion determination output S709 when it is de-
termined that the motion exits only in the peripheral part.

Fig. 12A shows a peripheral area histogram, and Fig. 12B shows a central area
histogram. In the situation where the third motion determination output S709 is
asserted, it is determined that the object of the photographed motion image is com-
paratively stationary, there is a motion in the background, and the object is panned.

The specific object detection circuit 710 detects, based on the input video signal
S701, where an object having a specific feature, such as a human face, is located in the
photographed motion image, and outputs a plurality of pieces of object position in-
formation S710. The main object determination part 711 determines one specific object
based on the plurality of pieces of object position information S710, and outputs the
main object position information S711. By referring to the main object position in-
formation S711, it can be determined whether a specific object exists in the pho-
tographed motion image.

The brightness level evaluation value detection circuit 712 generates a brightness
level evaluation value S712 based on the video signal S701, for example, by extracting
a brightness signal, by dividing a screen into a plurality of blocks for the brightness
signal of the photographed motion image, and by generating an integral value of a
brightness signal for each of a plurality blocks. The brightness level evaluation value

S712 and the object brightness determination level S721 are input into the object
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brightness determination part 713.

The object brightness determination part 713, for example, compares a brightness
evaluation value in the screen central part with the object brightness determination
level S721, and outputs the object's brightness level determination result S713. By
referring to the object's brightness level determination result S713, a value of the
object's brightness relative to the object brightness determination level S721 can be de-
termined.

The color evaluation value detection circuit 714, generates a specific color evaluation
value S714 based on the video signal S701, for example, by extracting a color
difference signal, by dividing a screen into a plurality of blocks for a color difference
signal of the photographed motion image, and by integrating only color difference
signals having specific values for each of a plurality blocks. The specific color
evaluation value S714 and the object color determination level S722 are input into the
object color determination part 715. The object color determination part 715 de-
termines, for example, whether a specific color concentrates on the screen central part,
and outputs an object's color level determination result S715. By referring to the
object's color level determination result S715, it is determined whether the color of the
object is contained in a specific color difference signal range.

As described above, the evaluation value S15 from the evaluation value generator 15
includes the first to third motion determination outputs S707, S708, and S709, the
main object position information S711, the object's brightness level determination
result S713, and the object's color level determination result S715. As a result, the
evaluation value S15 indicates one of motion information of the object, information in-
dicating whether a specific portion exists, information identifying a specific object
among a plurality of objects, object's brightness information, and object's color in-
formation.

The image evaluation part 16 provides a motion image driving determination and a
still image driving determination based on the evaluation value S15, as described later.
Initially, the image evaluation part 16 generates a motion-image-driving determination
signal S16 based on the first motion determination output S707 and the second motion
determination output S708, when a large motion having a predetermined size or larger
in a predetermined direction in the photographed motion image is detected. This con-
figuration can prevent unnaturalness of a large movement of the object that is likely to
be visually detected.

In addition, the image evaluation part 16 generates, based on the third motion deter-
mination output S709, a determination signal S16 that indicates that the image sensor 2
should be driven for a still image, when it is determined that a photographer is inten-

tionally panning (when the peripheral part has a larger motion than the central part in
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the motion image). In addition, the image evaluation part 16 generates, based on the
main object position information S711, a determination signal S16 that indicates that
the image sensor 2 should be driven for a still image on the premise that a pho-
tographer is taking a desired object, when it is determined that a specific portion, such
as a face of an object, exits in the photographed motion image. Thereby, even when
there is a large and unnatural movement of an object which is likely to be visually
detected, this is pursuant to the photographer's intension.

In addition, when the image evaluation part 16 determines, based on the object's
brightness level determination result S713, that the object's brightness is lower than the
threshold, the image evaluation part 16 generates a still-image-driving determination
signal S16. In addition, when the image evaluation part 16 determines, based on the
object's color level determination result S715, that the object's color is close to yellow
(or within a specific color difference range that has yellow at the center), the image
generation part 16 generates a motion-image-driving determination signal S16.
Thereby, the image evaluation part 16 can change controls over unnaturalness
depending upon a level at which the large movement of the object is visually detected.

In some cases, the image evaluation part 16 cannot uniquely determine whether the
determination signal S16 determines motion image driving or still image driving based
on S707, S708, S709, S711, S713, and S715 in the evaluation value S15. In these
cases, the image evaluation part 16 may use a predetermined priority order, a majority
rule, a known multivariate analysis result, a known neural network determination
result, etc.

The selector circuit 14 receives, as input signals, the output signal S132 of the CPU
13 and the determination signal S16 used to drive the image sensor. When the output
signal S132 of the CPU 13 is 1 and the determination signal S16 determines motion
image driving, the output signal S14 of the selector circuit 14 becomes 0 and the image
sensor 2 is controlled under field motion image driving of the interlace scanning. The
motion image signal processing circuit 6 provides field motion image processing by
the interlace scanning, and the field motion image is supplied to the motion image
recording processing circuit 7 and the motion image display processing circuit 8. In
addition, the selector 11 communicates the output signal S9 of the scan line inter-
polation circuit 9 to the still image recording processing circuit 12.

When the output signal S132 of the CPU 13 is 1 and the determination signal S16
used to drive the image sensor determines still image driving, the output signal S14 of
the selector circuit 14 becomes 1 and the image sensor 2 is controlled under still image
driving of the progressive scanning. The output signal S6 of the motion image signal
processing circuit 6 is valid only relative to the motion image display processing

circuit 8, the output signal S2 of the image sensor 2 is resized so that it has the same
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angle of view as that for the motion image processing time, and is output as a video
signal of the interlace scanning. Alternatively, an image indicating that the still image
is recorded may be output as an output signal S6. The still image signal processing
circuit 10 provides still image processing by the progressive scanning, and the selector
11 communicates the output signal S10 of the still image signal processing circuit 10 to
the still image recording processing circuit 12.

Embodiment 2

Fig. 13 is a block diagram of a video camera (image pickup apparatus) according to a
second embodiment. Those elements in Fig. 13, which are the same as corresponding
elements in Fig. 1, are designated by the same reference numerals, and a duplicate de-
scription will be omitted. Since the structure and timing chart of the image sensor 2 in
this embodiment are similar to those of FIGs. 2-6 in the first embodiment, a description
thereof will be omitted.

An image of the object is formed onto the image sensor 2 through the lens 1, and the
image sensor 2 photographs the object and outputs the video output signal S2. The
(first) selector 5 selects one of the V/H synchronization signal S3 output from the first
image sensor driving circuit 3 and the V/H synchronization signal S4 output from the
second image sensor driving circuit 4. The V/H synchronization signal S3 or S4
selected by the selector 5 is supplied as its output signal S5 to the image sensor 2.

The first image sensor driving circuit 3 generates the V/H synchronization signal S3
configured to drive the image sensor 2 so as to convert the object image taken through
the interlace scanning of the image sensor 2 into an electric signal. The second image
sensor driving circuit 4 generates the V/H synchronization signal S4 configured to
drive the image sensor 2 so as to convert the object image taken through the pro-
gressive scanning of the image sensor 2 into an electric signal. The video output signal
S2 corresponds to the interlace scanning when the V/H synchronization signal S3 is
supplied to the image sensor 2, and corresponds to the progressive scanning when the
V/H synchronization signal S4 is supplied to the image sensor 2.

Reference numeral 30 denotes an analog front end ("AFE") that includes a correlated
double sampling ("CDS") circuit and an analog-to-digital (A/D) conversion circuit.
The CDS circuit is a circuit configured to remove a reset noise that is dominant in the
noises contained in the video output signal S2 of the image sensor 2. The A/D
conversion circuit is a circuit configured to convert an analogue image into a digital
image. The AFE 30 is a circuit configured to convert an analogue signal into a digital
signal that is processible by the motion image signal processing circuit 6.

The motion signal processing circuit 6 receives, as input signals, the output signal
S30 of the AFE 30 and the output signal S14 of the selector circuit 14, performs
motion-image signal processing for the output signal S30 of the AFE 30, and outputs
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as the output signal S6 the motion image signal based on the interlace scanning.

The motion image recording processing circuit 7 receives, as input signals, the output
signal S6 of the motion image signal processing circuit 6 and the output signal S131 of
the CPU 13, and records the output signal S6 of the motion image signal processing
circuit 6 in the motion image recording media 17 when the motion image is being
recorded, and provides no process when the motion image is not being recorded.

The motion image display processing circuit 8 receives as an input signal the output
signal S6 of the motion image signal processing circuit 6, and displays the output
signal S6 of the motion image signal processing circuit 6 in the display 18 attached to
the image pickup apparatus. The motion image display processing circuit 8 displays
the output signal S6 of the motion image signal processing circuit 6 whether the
selector 5 selects the first image sensor driving circuit 3 or the second image sensor
driving circuit 4.

The scan line interpolation circuit 9 receives as an input signal the output signal S6
of the motion image signal processing circuit 6. The scan line interpolation circuit 9 in-
terpolates a scan line in the output signal S6 of the motion image signal processing
circuit 6 as the video signal of the interlace scanning, converts it into the video signal
of the progressive scanning, and outputs the output signal S9.

The still image signal processing circuit 10 receives the output signal S20 of the AFE
30 as an input signal, performs still image signal processing for that signal, and outputs
the output signal S10 as the video signal based on the progressive scanning.

The selector 11 receives as receiving signals the output signal S9 of the scan line in-
terpolation circuit 9, the output signal S10 of the still image signal processing circuit
10, and the output signal S131 of the CPU 13. The selector 11 selects one of the output
signal S9 of the scan line interpolation circuit 9 and the output signal S10 of the still
image signal processing circuit 10, based on a value of the output signal S131 of the
CPU 13, and outputs the selected signal as the output signal S11. More specifically, the
selector 11 selects the third video signal of the scan line interpolation circuit 9 when
the output signal S131 of the CPU 13 is 0, and selects the second video signal of the
still image signal processing circuit 10 when the output signal S131 of the CPU 13 is 1.

The still image recording processing circuit 12 receives, as input signals, the output
signal S11 of the selector 11 and the output signal S132 of the CPU 13. The still image
recording processing circuit 12 records the output signal S11 of the selector 11 in the
still image recording media 19 when a command to record a still image is issued, and
no process is performed when no command to record a still image is issued.

The CPU (controller) 13 outputs the (first identification) signal S131 indicating
whether the motion image is being recorded or recording of the motion image is

waited, or the (second identification) signal S132 indicating whether a command to
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record a still image is issued. In other words, the CPU 13 outputs the output signal
S131 of 0 when no motion image is being recorded or no recording of the motion
image is waited, and outputs the output signal S131 of 1 when a motion image is being
recorded or recording of the motion image is waited. The CPU 13 outputs the output
signal S132 of 0 when no command to record a still image is issued, and outputs the
output signal S132 of 1 when a command to record a still image is issued.

The operating part 20 includes a release button, an operation dial, a variety of
buttons, a switch, and a lever, and informs the CPU 13 that a photographer has in-
structed to take and record a motion or still image. The CPU 13 determines whether a
command to take or record a motion or still image is issued, based on a notice from the
operating part 20.

The selector circuit 14 receives, as input signals, the output signals S131 and S132 of
the CPU 13, and outputs a synchronization signal to be provided to the image sensor 2
and an output signal S14 that determines an operation of the motion image signal
processing circuit 6. When the output signal S131 from the CPU 13 of 1 indicating that
a motion image is being recorded or recording of a motion image is waited is output,
and the output signal S132 of 1 indicating that a command to record a still image is
output, it is understood that a command to record a still image is issued when the
motion image is being recorded or recording of the motion image is waited. When the
output signal S131 from the CPU 13 of 1 indicating that a motion image is being
recorded or recording of a motion image is waited is output, and the output signal S132
of 0 indicating that no command to record a still image is output, it is understood that a
motion image is being recorded or recording of a motion image is waited.

In either case, the selector circuit 14 outputs as the output signal S14 a (first state)
signal O indicating one of the states where a shooting of a motion image is waited, a
motion image is being photographed, a still image is recorded when a shooting of a
motion image is waited, or a still image is recorded while a motion image is being pho-
tographed.

When the output signal S131 from the CPU 13 of 0 indicating that no motion image
is being recorded or no recording of the motion image is waited is output, and the
output signal S132 of 1 indicating that that a command to record a still image is output,
it is understood that a command to record a still image is issued when no motion image
is being recorded or no recording of a motion image is waited. In this case, the selector
circuit 14 outputs as the output signal S14 a (second state) signal 1 indicating that the
still image is recorded.

The selector 5 selects the first image sensor driving circuit 3 when the selector circuit
14 outputs the first state signal O as the output signal S14. In addition, the selector

selects the second image sensor driving circuit 4 when the selector circuit 14 outputs
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the second state signal 1 as the output signal S14. This configuration can prevent a still
image from being mixed in a motion image, and an output image from being unnatural.

When the output signal S14 of the selector circuit 14 is 0, the selector 5 outputs as
the output signal S5 the V/H synchronization signal S3 output from the first image
sensor driving circuit 3 so that the image sensor 2 can be driven by the interlace
scanning at a field period. On the other hand, the output signal S14 of the selector
circuit 14 is 1, the selector 5 outputs as the output signal S5 the V/H synchronization
signal S4 output from the second image sensor driving circuit 4 so that the image
sensor 2 can be driven by the progressive scanning at a frame period.

The motion image signal processing circuit 6 receives as input signals the output
signal S30 of the AFE 30 and the output signal S14 of the selector circuit 14. When the
output signal S14 of the selector circuit 14 is 0, the motion image signal processing
circuit 6 performs a variety of motion-image processes, such as an aperture correction,
a gamma correction, a brightness adjustment, and a white balance, performs a resize
process for the angle of view of the format for the motion image recording, and outputs
the output signal S6. On the other hand, when the output signal S14 of the selector
circuit 14 is 1, the output signal S6 of the motion image signal processing circuit 6 is
valid only to the motion image display processing circuit 8. The motion image signal
processing circuit 6 provides a resize process for the output signal S30 of the AFE 30
so that it can have the same angle of view as that for the motion image processing time,
and outputs the output signal S6 as the video signal of the interlace scanning. Alter-
natively, the motion image signal processing circuit 6 may output the output signal S6
as an image signal that indicates that a still image is recorded.

When the output signal S131 of the CPU 13 is 1, the motion image recording
processing circuit 7 records the output signal S6 of the motion image signal processing
circuit 6 in the motion image recording medium, because a motion image is being
recorded. When the output signal S131 of the CPU 13 is O, the motion image recording
processing circuit 7 performs no processes because no motion image is being recorded.

The scan line interpolation circuit 9 performs a scan line interpolation process of the
interlace scanning, and outputs as the output signal S9 the video signal of the pro-
gressive scanning. The scan line interpolation process, for example, uses a field
memory configured to delay an input signal by one field, performs a motion deter-
mination and a gradient determination based on the information of the current field and
one previous field, and generates an interpolation line signal. The video signal of the
progressive scanning is output by outputting this input signal and this interpolation line
signal. This scan line interpolation process is illustrative, and the interpolation signal
may be generated by using a plurality of fields.

The selector 11 selects one of the output signal S9 of the scan line interpolation
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circuit 9 and the output signal S10 of the still image signal processing circuit 10, and
outputs the selected signal as the output signal S11. When the output signal S131 of the
CPU 13 is 1, the selector 11 outputs as the output signal S11 the output signal S9 of the
scan line interpolation circuit 9. On the other hand, when the output signal S131 of the
CPU 13 is 0, the selector 11 outputs as the output signal S11 the output signal S10 of
the still image signal processing circuit 10.

The still image recording processing circuit 12 receives, as input signals, the output
signal S11 of the selector 11 and the output signal S132 of the CPU 13. The output
signal S132 of the CPU 13 is 1 means that a command to record a still image is issued,
and thus the still image recording processing circuit 12 records the output signal S11 of
the selector 11 in the still image recording media. The output signal S132 of the CPU
13 is 0 means that no command to record the still image is issued, and thus the still
image recording processing circuit 12 performs no processes.

The selector circuit 14 receives as input signals the outputs S131 and S132 of the
CPU 13. When the output signal S131 of the CPU 13 is 0 and the output signal S132 of
the CPU 13 is 1, the output signal S14 of the selector circuit 14 becomes 1 and the
image sensor 2 is controlled under still image driving of the progressive scanning. The
output signal S6 of the motion image signal processing circuit 6 is valid only to the
motion image display processing circuit 8, performs a resize process for the output
signal S30 of the AFE 30 so that it can have the same angle of view as that for the
motion image processing time, and outputs as the output signal S6 the video signal of
the interlace scanning. Alternatively, an image that indicates that a still image is
recorded may be output as the output signal S6. The still image signal processing
circuit 10 performs image processing for a still image of the progressive scanning, and
the selector 11 communicates the output signal S10 of the still image signal processing
circuit 10 to the still image recording processing circuit 12.

In other cases, the output signal S14 of the selector circuit 14 becomes 0, and the
image sensor 2 is controlled under field motion image driving of the interlace
scanning. In addition, the motion image signal processing circuit 6 performs field
motion image processing of the interlace scanning, and the motion image recording
processing circuit 7 and the motion image display processing circuit 8 are supplied
with field motion images. Alternatively, the selector 11 communicates the output
signal S9 of the scan line interpolation circuit 9 to the still image recording processing
circuit 12.

According to this embodiment, both the motion image shooting operation and the
still image shooting operation are made simple and a still image can be photographed
while a motion image is being photographed so as to keep a right moment to take a

good image. In this case, the deterioration of the resolution can be restrained in a



20

WO 2009/147829 PCT/JP2009/002449

[0105]
[0106]

[0107]

recorded still image. In addition, an unnatural motion that would occur in a displayed
or recorded motion image can be restrained so that it cannot be detected by a user of a
video camera or it can be maintained at a permissible level.

Industrial Applicability

The image pickup apparatus is applicable to a video camera.

This application claims a benefit of priority based on Japanese Patent Applications
Nos. 2008-168493, filed on June 27, 2008, and 2008-145333, filed on June 3, 2008,
each of which is hereby incorporated by reference herein in its entirety as if fully set
forth herein.

Reference Signs List

2 Image sensor

3 First image sensor driving circuit

4 Second image sensor driving circuit

13 CPU

15 Evaluation value generation part
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Claims
1. An image pickup apparatus comprising:
an image sensor configured to output an image signal by taking an
object image;
a driver configured to drive the image sensor so as to take the object
image through interlace scanning or progressive scanning;
a detector configured to detect a state of the object image based on the
image signal output from the image sensor; and
a controller configured to control the driver to select one of interlace
image shooting used to take the object image through the interlace
scanning of the image sensor, and progressive image shooting used to
take the object through the progressive scanning of the image sensor, in
accordance with the state of the object image detected by the detector.
2. An image pickup apparatus according to claim 1, wherein the
controller provides such control that the image sensor can perform one
of the interlace image shooting and the progressive image shooting in
accordance with a motion of the object image.
3. An image pickup apparatus according to claim 1, wherein the
controller provide such control that the image sensor can perform the
progressive image shooting when there is a specific portion in the
object image.
4. An image pickup apparatus according to claim 1, wherein the
controller provide such control that the image sensor can perform the
progressive image shooting when a brightness of the object image is
lower than a predetermined threshold.
5. An image pickup apparatus according to claim 1, wherein the
controller provide such control that the image sensor can perform the
interlace image shooting when a color of the object falls within a prede-
termined range.
6. An image pickup apparatus according to claim 1, further comprising:
a motion image signal processor configured to output a motion image
based on the image signal that is obtained through the interlace
scanning of the image sensor;
a still image signal processor configured to output a still image based
on the image signal that is obtained through the progressive scanning of
the image sensor; and

a scan line interpolator configured to output a still image by inter-
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polating a scan line in the image signal that is obtained by the interlace
scanning of the image sensor.

7. An image pickup apparatus comprising:

an image sensor configured to output an image signal by taking an
object image;

a driver configured to drive the image sensor so as to take the object
image through interlace scanning or progressive scanning; and

a controller configured to control the driver to drive the image sensor
by the interlace scanning in shooting and recording a still image during
waiting to shoot and record a motion image or during shooting and
recording of the motion image, and to drive the image sensor by the
progressive scanning in shooting and recording the still image without
shooting or recording the motion image.

8. An image pickup apparatus according to claim 7, further comprising:
a motion image signal processor configured to output a motion image
based on the image signal that is obtained through the interlace
scanning of the image sensor;

a still image signal processor configured to output a still image based
on the image signal that is obtained through the progressive scanning of
the image sensor; and

a scan line interpolator configured to output a still image by inter-
polating a scan line in the image signal that is obtained by the interlace

scanning of the image sensor.
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AMENDED CLAIMS

[received by the International Bureau on 23 October 2009 (23.10.09)]

1. (Cancelled)

2. (Cancelled)

3. (Amended)  An image pickup apparatus comprising:

an image sensor configured to output an image signal by taking an
object image;

a driver configured to drive the image sensor so as to take the object
image through interlace scanning or progressive scanning;

a detector configured to detect a state of the object image based on the
image signal output from the image sensor; and

a controller configured to control the driver to select one of interlace
image shooting used to take the object image through the interlace scanning of the
image sensor, and progressive image shooting used to take the object image through the
progressive scanning of the image sensor, in accordance with the state of the object
image detected by the detector,

wherein the controller controls the driver to select the progressive
image shooting when the detector detects that there is a specific portion in the object

image.

4. (Amended) An image pickup apparatus comprising:

an image sensor configured to output an image signal by taking an
object image;

a driver configured to drive the image sensor so as to take the object
image through interlace scanning or progressive scanning;

a detector configured to detect a state of the object image based on the
image signal output from the image sensor; and

a controller configured to control the driver to select one of interlace
image shooting used to take the object image through the interlace scanning of the

image sensor, and progressive image shooting used to take the object image through the

AMENDED SHEET (ARTICLE 19)
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progressive scanning of the image sensor, in accordance with the state of the object
image detected by the detector,

wherein the controller controls the driver to select the progressive
image shooting when the detector detects that a brightness of the object image is lower

than a predetermined threshold.

5. (Amended) An image pickup apparatus comprising:

an image sensor configured to output an image signal by taking an
object image;

a driver configured to drive the image sensor so as to take the object
image through interlace scanning or progressive scanning;

a detector configured to detect a state of the object image based on the
image signal output from the image sensor; and

a controller configured to control the driver to select one of interlace
image shooting used to take the object image through the interlace scanning of the
image sensor, and progressive image shooting used to take the object image through the
progressive scanning of the image sensor, in accordance with the state of the object
image detected by the detector,

wherein the controller controls the driver to select the interlace image
shooting when the detector detects that a color of the object image falls within a

predetermined range.

6. (Cancelled)

7. An image pickup apparatus comprising:
an image sensor configured to output an image signal by taking an
object image;
a driver configured to drive the image sensor so as to take the object
image through interlace scanning or progressive scanning; and
a controller configured to control the driver to drive the image sensor
by the interlace scanning in shooting and recording a still image during waiting to shoot

and record a motion image or during shooting and recording of the motion image, and to
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drive the image sensor by the progressive scanning in shooting and recording the still

image without shooting or recording the motion image.

8. An image pickup apparatus according to claim 7, further
comprising:

a motion image signal processor configured to output a motion image
based on the image signal that is obtained through the interlace scanning of the image
sensor;

a still image signal processor configured to output a still image based
on the image signal that is obtained through the progressive scanning of the image
sensor; and

a scan line interpolator configured to output a still image by
interpolating a scan line in the image signal that is obtained by the interlace scanning

of the image sensor.

9. (New) An image pickup apparatus according to claim 3, further
comprising:

a motion image signal processor configured to output a motion image
based on the image signal that is obtained through the interlace scanning of the image
sensor;

a still image signal processor configured to output a still image based
on the image signal that is obtained through the progressive scanning of the image
sensor; and

a scan line interpolator configured to output a still image by
interpolating a scan line in the image signal that is obtained by the interlace scanning

of the image sensor.

10. (New) An image pickup apparatus according to claim 4, further
comprising:

a motion image signal processor configured to output a motion image

based on the image signal that is obtained through the interlace scanning of the image

sensor;
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a still image signal processor configured to output a still image based
on the image signal that is obtained through the progressive scanning of the image
sensor; and

a scan line interpolator configured to output a still image by
interpolating a scan line in the image signal that is obtained by the interlace scanning

of the image sensor.

11. (New) An image pickup apparatus according to claim 5, further
comprising:

a motion image signéll processor configured to output a motion image
based on the image signal that is obtained through the interlace scanning of the image
s$ensor;

a still image signal processor configured to output a still image based
on the image signal that is obtained through the progressive scanning of the image
sensor; and

a scan line interpolator configured to output a still image by
interpolating a scan line in the image signal that is obtained by the interlace scanning

of the image sensor.

AMENDED SHEET (ARTICLE 19)
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The technical feature of the invention of claim 1 relates to that
"An image pickup apparatus comprising:
an image sensor configured to output an image signal by taking an object
image; a driver configured to drive the image sensor so as to take
the object image through interlace scanning or progressive scanning;
a detector configured to detect a state of the object image based on
the image signal output from the image sensor; and a controller
configured to control the driver to select one of interlace image
shooting used to take the object image through the interlace scanning
of the image sensor, and progressive image shooting used to take the
object through the progressive scanning of the image sensor, in
accordance with the state of the object image detected by the
detector".
However, the search has revealed that the technical feature is
disclosed in the Document 1 and Document 2 given below and cannot be
a special technical feature within the meaning of PCT Rule 13.2, second
sentence.

Accordingly, the inventions of claims 1-8 do not satisfy the
requirement of unity of invention.

Document 1: JP 2002-209838 A (OLYMPUS OPTICAL CO., LTD.) 2002.07.30,
Par. Nos.[0015]1-[0029], [0036]1-[0047],[0070]-[00797,
Figs.2,7-10,106,17

Document 2: JP 2003-32549 A (OLYMPUS OPTICAL CO., LTD.) 2003.01.31,
Par. Nos.[0032]-[0072], Figs.4-10

The inventions of claims 1-8 are divided into at least six groups
inventions:
inventions of claim 1
inventions of claim 3
inventions of claim 4
inventions of claim 5
inventions of claim 6
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(6)inventions of claim

)
)
)
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)
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