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(57) ABSTRACT 

An image pick-up device for producing a synthesized image 
signal having a wide dynamic range by partially exchanging 
a plurality of image signals from a solid state image sensing 
element in an image synthesizing unit (41), said image 
signals being obtained by picking-up a subject moving on a 
bright background with different exposure amounts, includ 
ing a synthetic unsuitable portion detecting unit (42, 44) for 
detecting a synthetic unsuitable portion by comparing said 
plurality of image signals picked-up with different exposure 
amounts, a synthetic unsuitable portion correcting unit (46, 
48) for correcting a pixel signal of said synthesizing unsuit 
able portion to derived a corrected synthesized image signal, 
and a low pass filter (47) for combining said corrected 
synthesized image signal from said synthetic unsuitable 
portion correcting unit with said synthesized image signal 
from said image synthesizing unit to derive a corrected 
synthesized image signal. An image obtained from the 
corrected synthesized image signal is not influenced by the 
movement of the subject and does not cause any feeling of 
Strangeness as compared with a conventional photographic 
image. 
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A/G 4 

Is a relevant pixel 
a synthetic unsuitable pixel ? 

To unify synthetic unsuitable pixels aligned S2 
in horizontal direction into a single region 

To calculate length S of synthetic 53 
unsuitable pixel region 

To detect correction reference pixels (LP, RP.) by pixels 
Separated from both ends of synthetic unsuitable pixel region 

To calculate luminance and color difference 
signals (Y-LP, Y-RP) of correction reference pixels 

To expand correction region from left end of To expand correction region from right end of 
synthetic unsuitable pixel region by d pixels synthetic unsuitable pixel region by d pixels 

To calculate color difference signals (C-LP, C-RP) 
(C-LP, C-RP) of correction reference pixels 

To interpolate luminance and color difference Signals l 
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correction region by smoothing correction reference ls/o 
pixel Signal 
--- 

To perform low pass filtering for luminance and 
color difference signals of correction region --5 / / 

To convert corrected luminance and SA2 
color difference signals into R, G, B signals r 
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A/G 7 
252/ 

Is motional vector with center at a relevant Wo 
pixel larger than threshold Value Th 

Yes 522 

To judge relevant pixel as Synthetic unsuitable pixel and 
set small block with center at end point of motional Vector 

To initialize variables R, G,B, count value S23 

To Scan Small block S24 

Yes Is Synthesized image Signals S25 
S26 (R, G, B) existent ? 

M 
AFArf6 FGrGAF B. B. 

Count's Couny A / 
S27 

Has scan been Wo 
completed ? 

Yes 

To calculate averages Ry, Gy. By of variables RE, GB 
S25 (Ry-RB/Count; Gv=G/Count; By=Bs/Count;) 

To interpolate synthetic unsuitable 
S29 pixel signal with averages Ry, Gv, Bv, 

To interpolate pixel signal on motional vector with 
S3O pixel signal of corresponding region of gain adjusted 

image signal picked-up with Small exposure amount 

To perform low pass filtering for color signals of 
interpolated pixel signal on motional Vector S3/ 
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Is motional vector with center at a relevant 
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To judge relevant pixel as synthetic unsuitable Sa2 
pixel and set corrected block with center at relevant pixel 

To set correction block with center at end point of s43 
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block by synthesized image signal in correction block 

To interpolate lost pixel signal in correction block Sa25 
with pixel signal of corresponding region of 

gain adjusted image signal with Smaller exposure 

S46 To perform low pass filtering for color signals of pixel signal - 
in corrected block and its neighboring 
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IMAGE PICK-UP DEVICE AND RECORD MEDIUM 
HAVING RECORDED THEREON COMPUTER 

READABLE PROGRAM FOR CONTROLLING THE 
IMAGE PICK-UP DEVICE 

0001) This is a divisional of application Ser. No. 10/835, 
316, filed Apr. 30, 2004, which is a continuation of appli 
cation Ser. No. 09/358,538, filed Jul 22, 1999, now U.S. Pat. 
No. 6,801.248, the priority of which is claimed under 35 
USC S 120. 

BACKGROUND OF THE INVENTION 

0002) 
0003. The present invention relates to an image pick-up 
device Such as electronic still camera and digital camera 
including a solid state image sensing element, and more 
particularly to an image pick-up device which can produce 
an image signal having a wider dynamic range than that of 
a solid State image sensing element. The present invention 
also relates to a record medium having recorded thereon a 
computer readable program for controlling an imaging 
operation of the above mentioned image pick-up device. 
0004 2. Description of the Related Art 
0005. In the image pick-up device of the kind mentioned 
above, since the solid State image sensing element has a 
relatively narrow dynamic range compared with a conven 
tional photographic film, when a Subject situating on a 
relatively bright background is to be picked-up under such 
an exposure time that the Subject is picked-up with a proper 
exposure amount, the background might be picked-up with 
an overexposure amount and an image signal corresponding 
to the background might be saturated. On the other hand, 
when the Subject is picked-up under Such an exposure time 
that the bright background is picked-up with a proper 
exposure amount, the Subject might be picked-up with an 
underexposure amount and might become too dark. In order 
to increase a dynamic range of the solid state image sensing 
element, it has been proposed a known image pick-up 
device, in which an object is picked-up twice with different 
exposure amounts, and the thus obtained two image signals 
are synthesized by simply adding these image signals each 
other or by partially exchanging or combining these image 
signals in a mosaic fashion. 
0006. In the former solution in which the two image 
signals obtained with different exposure amounts are syn 
thesized by simply adding them, when a subject moves or a 
camera moves to produce a relative positional shift between 
Successively picked-up two image signals, S/N is decreased 
at a portion which is Subjected to the movement and pseudo 
color or pseudo-edge might be produced in a synthesized 
image signal. 
0007. In order to remove such a problem, in Japanese 
Patent Application Laid-open Publication Kokai Hei 
2-280585, it has been proposed to derive a synthesized 
image signal in Such a manner that a difference between the 
two image signals is derived and an absolute value of said 
difference is Subtracted from the synthesized image signal 
obtained by merely adding the two image signals. However, 
in this case, since the image shift portion in the synthesized 
image signal is removed by the Subtractive correction, when 
a Subject moves, a configuration of the Subject within a 
synthesized image might be deformed, and therefore the 
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synthesized image has a feeling of Strangeness as compared 
with an image formed on a conventional photographic film. 

0008. The above problem also occurs in the later solu 
tion, in which the two image signals are synthesized by 
combining or exchanging them in a mosaic fashion. That is 
to say, as shown in FIG. 13, when a too bright portion B (e.g. 
background) in a first image A picked-up with a large 
exposure amount is replaced by a corresponding portion D 
in a second image C picked-up with a small exposure 
amount after adjusting a gain of said portion D to derive a 
synthesized image E., if a subject F moves from right to left 
in FIG. 13 during a time interval between successive image 
picking-up operations, a part of the Subject F in the second 
image C picked-up with Small exposure amount correspond 
ing to the movement is also synthesized as a part G in the 
synthesized image E. Then, the Subject is partially seen 
double, and therefore a feeling of strangeness remains. 

SUMMARY OF THE INVENTION 

0009. A first object of the present invention is to provide 
a novel and useful image pick-up device, in which a syn 
thesized image having a wider dynamic range than that of a 
Solid state image sensing element can be obtained by par 
tially combining or exchanging a plurality of images picked 
up with different exposure amounts in a mosaic fashion, 
while said synthesized image be seen without causing a 
feeling of strangeness. 

0010) A second object of the invention is to provide a 
record medium having recorded thereon a computer read 
able program which is to make a computer to execute 
procedures for controlling the image pick-up device in Such 
a manner that a synthesized image with a wider dynamic 
range than that of a solid state image sensing element can be 
seen without causing a feeling of Strangeness. 

0011. According to the invention for attaining the above 
mentioned first object, an image pick-up device for produc 
ing a synthesized image signal having a wide dynamic range 
by partially combining a plurality of images picked-up with 
different exposure amounts comprises: 

0012 an image picking-up means including a solid state 
image sensing element and picking-up an object by a 
plurality of times with different exposure amounts to derive 
a plurality of image signals; 

0013 a memory means for storing at least a part of said 
plurality of image signals derived successively from said 
image picking-up means; 

0014 an image synthesizing means for synthesizing said 
plurality of image signals a part of which is read out of said 
memory means to derive a synthesized image signal; 

00.15 a detecting means for detecting a synthetic unsuit 
able portion in said plurality of image signals which is not 
Suitable for synthesizing in accordance with a comparison of 
the plurality of image signals; 

0016 a correcting means for correcting pixel signals of 
said synthetic unsuitable portion detected by said detecting 
means to derive a corrected pixel signal; and 
0017 a combining means for combining said corrected 
pixel signal from said correcting means with said synthe 
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sized image signal from said synthesizing means to derive a 
corrected synthesized image signal. 
0018. In the image pick-up device according to the inven 
tion, a synthetic unsuitable portion is detected on the basis 
of a comparison of a plurality of image signals picked-up 
with different exposure amounts, and the pixel signal of the 
thus detected synthetic unsuitable portion is corrected. 
Therefore, even if a Subject moves on a bright background 
during Successive image picking-up operations, it is possible 
to minimize any undesired synthesis due to the movement of 
the Subject, and thus a corrected synthesized image having 
a wide dynamic range can be obtained without causing a 
feeling of Strangeness upon comparing with the conven 
tional photographic film. 
0019. In an embodiment of the image pick-up device 
according to the invention, said synthetic unsuitable portion 
detecting means is constructed Such that a ratio in level 
between a plurality of image signals picked-up with different 
exposure amounts is calculated, and a synthetic unsuitable 
portion is detected on the basis of a comparison of said ratio 
with a ratio in exposure amounts with which said plurality 
of image signals are picked-up. In this case, a synthetic 
unsuitable portion can be detected by a simple comparing 
operation using the plurality of image signals picked-up with 
different exposure amounts and data from a hardware con 
trolling an exposing operation. Therefore, a cost can be 
reduced and an operation time can be shortened. 
0020. In another embodiment of the image pick-up 
device according to the invention, said synthetic unsuitable 
portion detecting means is constructed Such that a difference 
between a plurality of image signals picked-up with different 
exposure amounts is calculated, and a synthetic unsuitable 
portion is detected on the basis of said difference. Also in 
this case, a synthetic unsuitable portion can be detected by 
a simple comparing operation using the plurality of image 
signals taken with different exposure amounts and data from 
a hardware controlling an exposing operation, and therefore 
a cost can be reduced and an operation time can be short 
ened. 

0021. In an embodiment of the image pick-up device 
according to the invention, said synthetic unsuitable portion 
detecting means is constructed Such that a motional vector is 
calculated on the basis of a comparison of the plurality of 
image signals picked-up with different exposure amounts, 
and a synthetic unsuitable portion is detected on the basis of 
a magnitude of said motional vector. In this embodiment, 
since a moving amount and a moving direction of a subject 
can be derived, it is possible to detect the synthetic unsuit 
able portion much more precisely. 
0022. In an embodiment of the image pick-up device 
according to the invention, said synthetic unsuitable portion 
detecting means is constructed Such that a difference 
between said plurality of image signals picked-up with 
different exposure amounts is calculated, a motional vector 
is derived on the basis of a comparison between said 
plurality of image signals only for a pixel region in which an 
absolute value of said difference is not less than a predeter 
mined value, and a synthetic unsuitable portion is detected 
on the basis of a magnitude of said motional vector. When 
a synthetic unsuitable portion is detected by calculating a 
motional vector only for a pixel region in which an absolute 
value of a difference between a plurality of image signals 
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picked-up with different exposure amounts in the manner 
mentioned above, the operation time of detecting a synthetic 
unsuitable portion can be materially shortened. 

0023. In an embodiment of the image pick-up device 
according to the invention, said synthetic unsuitable portion 
correcting means is constructed Such that a pixel signal 
within a synthetic unsuitable portion is corrected in accor 
dance with a synthesized pixel signal of a portion which 
situates in a portion which is not detected as the synthetic 
unsuitable portion, but is in a vicinity of the synthetic 
unsuitable portion. When the pixel signal within the syn 
thetic unsuitable portion is corrected in accordance with the 
synthesized pixel signal of a portion which situates near the 
synthetic unsuitable portion, it is possible to obtain a cor 
rected synthesized image signal which does not produce a 
feeling of Strangeness with respect to Surroundings of the 
Subject as well as a whole synthesized image signal. 

0024. In another embodiment of the image pick-up 
device according to the invention, said synthetic unsuitable 
portion detecting means is constructed to detect a synthetic 
unsuitable portion on the basis of the motional vector, and 
said synthetic unsuitable portion correcting means is con 
structed Such that a pixel signal in the synthetic unsuitable 
portion including a start point of the motional vector is 
corrected by a synthesized pixel signal in a portion including 
an end point of said motional vector and being excluded 
from said synthetic unsuitable portion, and a pixel signal of 
the synthetic unsuitable portion in a remaining region within 
the pixel block including the end point of the motional 
vector is corrected in accordance with an image signal of a 
corresponding region of one of said plurality of image 
signals. In this manner, when the pixel signal in the synthetic 
unsuitable portion including the start point of the motional 
vector is corrected by the synthesized pixel signal in the 
pixel block including the end point of said motional vector 
and being excluded from said synthetic unsuitable portion, 
the pixel signal in the synthetic unsuitable portion including 
the start point of the motional vector can be corrected using 
a lot of pixels without the synthetic suitable portion. There 
fore, the precision of the correction can be improved, and it 
is possible to attain a corrected synthesized image which 
does not cause a feeling of strangeness with respect to a 
whole image. 

0025. In an embodiment of the image pick-up device 
according to the invention, said synthetic unsuitable portion 
detecting means is constructed Such that a synthetic unsuit 
able portion is detected by calculating a motional vector, and 
said synthetic unsuitable portion correcting means is con 
structed Such that a pixel signal of the synthetic unsuitable 
portion within a pixel block which has a center at a start 
point of said motional vector and contains an end point of 
said motional vector is corrected in accordance with a 
synthesized image signal of a synthetic Suitable portion 
within a pixel block which has a center at the end point of 
said motional vector and has a same size as said pixel block 
having a center at the start point of the motional vector. 
Then, it is no more necessary for correcting the pixel signal 
of the synthetic unsuitable portion to perform a calculation 
at a pixel unit, and thus the structure can be simplified and 
the operating time can be shortened. 

0026. In order to achieve the second object of the inven 
tion, a computer readable record medium, having a program 
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recorded thereon, wherein said program is to make a com 
puter execute the following procedures for controlling an 
operation of an image pick-up device having a solid state 
image sensing element: 

0027 to derive a plurality of image signals with different 
exposure amounts from said solid state image sensing ele 
ment, 

0028 to detect a synthetic unsuitable portion on the basis 
of a comparison of said plurality of image signals; 

0029 to correct a pixel signal of said detected synthetic 
unsuitable portion to produce a corrected pixel signal; 

0030 to synthesize said plurality of image signals with 
each other except for said synthetic unsuitable portion to 
derive a synthesized image signal; and 

0031 to combine said synthesized image signal with said 
corrected pixel signal of the synthetic unsuitable portion to 
derive a corrected synthesized image signal having a 
dynamic range which is wider than that of said Solid state 
image sensing element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0032 FIG. 1 is a block diagram showing a principal 
structure of the image pick-up device according to the 
invention; 

0033 FIG. 2 is a block diagram illustrating a camera 
signal processing circuit shown in FIG. 1; 

0034 FIG. 3 is a block diagram depicting an image 
synthesizing circuit shown in FIG. 2 of a first embodiment 
of the image pick-up device according to the invention; 

0035 FIG. 4 is a flow chart representing an operation of 
major parts of the first embodiment; 

0.036 FIG. 5 is a block diagram showing an embodiment 
of the image synthesizing circuit shown in FIG. 2 in a second 
embodiment of the image pick-up device according to the 
invention; 

0037 FIG. 6 is a schematic diagram explaining the 
operation of the image synthesizing circuit shown in FIG. 5; 

0038 FIG. 7 is a flow chart denoting the operation of 
major parts of the image synthesizing circuit illustrated in 
FIG. 5; 

0.039 FIGS. 8, 9 and 10 are schematic diagrams explain 
ing the operation of the image synthesizing circuit of FIG. 
5: 

0040 FIG. 11 is a block diagram showing an embodi 
ment of the image synthesizing circuit shown in FIG. 2 in a 
third embodiment of the image pick-up device according to 
the invention; 

0041 FIG. 12 is a flow chart representing the operation 
of major parts of the image synthesizing circuit shown in 
FIG. 11; and 

0.042 FIG. 13 is a schematic view showing the known 
method of deriving a synthesized image signal having a 
wide dynamic range by partially combining two image 
signals picked-up with different exposure amounts. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0043 FIG. 1 is a block diagram showing a principal 
structure of the image pick-up device according to the 
invention which is constructed as an electronic still camera. 
The electronic still camera comprises a single plate type 
color CCD image sensing element 1 having an electronic 
shutter function. On to the CCD image sensing element 1 is 
projected an image of an object by means of a lens unit 2 and 
a stop-shutter mechanism 3. The object image is then 
photo-electrically converted into an image signal. After 
removing noise in the image signal by means of a correlation 
double sampling circuit not shown, the image signal is 
amplified by an amplifier 4 and is converted into a digital 
signal by an A/D converter 5. Then, the thus obtained digital 
image data is Supplied to a camera signal processing circuit 
6 and is processed thereby. 
0044) The output signal of the A/D converter 5 is also 
supplied to an AF, AE, AWB detection circuit 7, in which an 
AF detection processing for deriving AF information for 
automatically controlling a focus condition, an AE process 
ing for deriving AE information for automatically control 
ling an exposure, and an AWB processing for deriving AWB 
information for automatically controlling a white balance. 
The AF information, AE information and AWB information 
are Supplied to the lens unit 2, Stop-shutter mechanism 3 and 
camera signal processing circuit 6, respectively through 
CPU 8. 

0045. The camera signal processing circuit 6 and CPU 8 
are connected to a bus line 9, to which are also connected a 
DRAM 11 through a memory controller 10, said DRAM 
being used as a working memory upon processing color of 
the image data, and an image compressing circuit (JPEG) 12 
for compressing the image data Supplied from the camera 
signal processing circuit 6. To the bus line 9, there are further 
connected a memory card I/F 14 for storing a compressed 
image signal data into a memory card 13, a liquid crystal 
display (LCD) 16 via a display circuit 15, and a PC I/F 18 
for transferring the image data stored in the memory card 13 
to a personal computer (PC) 17. Said LCD 16 displays an 
image stored in the memory card 13 and various image 
picking-up conditions. 
0046) To the CPU 8 are connected a strobe flash 19 which 
is controlled in accordance with the AE information supplied 
from the AF, AE and AWB detection circuit 7, and an input 
key 20 for setting various image pick-up modes and driving 
a trigger Switch. The CCD image sensing element 1 is driven 
by a timing pulse from a timing generator (TG) 21 under the 
control of the CPU 8. 

0047. In the image pick-up device shown in FIG. 1, any 
one of a normal pick-up mode without image synthesis and 
a wide dynamic range pick-up mode with image synthesis 
can be selected manually or can be automatically selected by 
detecting a too bright portion (white large area) in an image 
signal from the CCD image sensing element 1 under the 
control of the CPU 8. When the normal pick-up mode is 
selected, an image signal corresponding to a single picture 
is derived from the CCD image sensing element 1 by a 
single picking-up operation. When the wide dynamic mode 
is selected, the object image is repeatedly picked-up by the 
CCD element 1 with different exposure amounts to derive a 
plurality of image signals corresponding to a plurality of 
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pictures by a single picking-up operation. This may be 
carried out in a known manner by the electronic shutter 
function of the CCD image sensing element 1 or the stop 
shutter mechanism 3 or a combination of the electronic 
shutter function of the CCD image sensing element 1 and the 
stop-shutter mechanism 3. Here, for the sake of explanation, 
the CCD image sensing element 1 produces successively 
two image signals with different exposure amounts by a 
single image picking-up operation. The thus obtained single 
image signal or plural image signals are processed by the 
camera signal processing circuit 6 in accordance with the 
selected pick-up mode. 

0.048 FIG. 2 is a block diagram illustrating an embodi 
ment of the camera signal processing circuit 6 shown in FIG. 
1. The camera signal processing circuit 6 comprises an input 
side exchange Switch 25 and an output side exchange Switch 
26. One contact of the input side exchange switch 25 is 
connected to one contact of the output side exchange Switch 
26 by means of a camera signal image processing circuit 27. 
The other contact of the input side exchange switch 25 is 
connected to a Switching arm of an image exchange Switch 
28, whose one contact is connected to one input of an image 
synthesis processing circuit 32 via image buffer 29, on-off 
switch 30 and process circuit 31. The other contact of the 
image exchange Switch 28 is connected to the other input of 
the image synthesis processing circuit 32 through image 
buffer 33, on-off switch 34 and process circuit 35. An output 
of the image synthesis processing circuit 32 is connected to 
an input of an image compression processing circuit 36. 
whose output is connected to the other input of the output 
side exchange Switch 26. 

0049. The input and output side exchange switches 25 
and 26 are controlled by a pick-up mode signal ii from the 
CPU 8, and the image exchange switch 28 and on-off 
switches 30 and 34 are controlled by an image synthesis 
process control signal j from the CPU 8 via a switching 
control circuit 37. When the wide dynamic range pick-up 
mode is selected, the CPU 8 supplies, to the image synthesis 
processing circuit 32, a data signal representing a ratio of 
exposure amounts with which the object is pick-up Succes 
sively. 

0050. In the normal pick-up mode, the input and output 
side exchange switches 25 and 26 are set to the position of 
the camera signal image processing circuit 27 by the pick-up 
mode signal ii. Then, the image signal aa from the A/D 
converter 5 is Supplied to the camera signal image process 
ing circuit 27 by means of the inputside exchange switch 25, 
and is subjected to conventional image processes such as 
AWB process in accordance with the AWB information from 
the CPU 8, interpolating process for color information on the 
basis of a color filter structure of the CCD image sensing 
element 1, and contrast enhancing process. Then, an image 
signal hh thus processed is Supplied to the bus line 9 as a 
final image signal kk through the output side exchange 
switch 26. 

0051 Contrary to this, when the wide dynamic range 
pick-up mode is selected, the input side exchange Switch 25 
is connected to the image exchange Switch 28 and at the 
same time, the output side exchange Switch 26 is connected 
to the image compression processing circuit 36 under the 
control of the pick-up mode signal ii from the CPU 8. The 
image exchange switch 28 and on-off switches 30, 34 are 
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controlled by the image synthesis process control signal 
supplied from the CPU 8 via the switching control circuit 37. 
Such that two image signals picked-up with different expo 
Sure amounts are successively stored in the image data 
buffers 29 and 33, respectively. 

0.052 That is to say, at first the on-off switches 30 and 34 
are set to the open-state, and the image exchange Switch 28 
is driven in Synchronism with the image picking-up opera 
tions for driving the two image signals picked-up with 
different exposure amounts, such that the image signal aa 
picked-up with a smaller exposure amount is stored in the 
image data buffer 29 and the image signal aa picked-up with 
a larger exposure amount is stored in the image data buffer 
33. After that, the on-off switches 30, 34 are simultaneously 
driven into the closed-condition, an image signal bb picked 
up with a smaller exposure amount is Supplied from the 
image data buffer 29 to the process circuit 31 through the 
on-off Switch 30 and an image signal cc picked-up with a 
larger exposure amount is Supplied from the image data 
buffer 33 to the process circuit 35 through the on-off switch 
34. 

0053. In the process circuits 31 and 35, the image signals 
are subjected to similar image processes to those of the 
camera signal image processing circuit 27. An image signal 
dd picked-up with a smaller exposure amount and an image 
signal ee picked-up with a larger exposure amount are 
Supplied to the image synthesis processing circuit 32 in 
synchronism with each other. The image synthesis process 
ing circuit 32 compose the image signals dd and ee by 
partially exchanging these image signals in accordance with 
the exposure amount ratio signal mm from the CPU 8 to 
derive a synthesized image signal fhaving a wider dynamic 
range than the image signals dd and ee. The thus obtained 
synthesized image signal f is Supplied to the image com 
pression processing circuit 36, in which the synthesized 
image signal f is compressed such that the dynamic range 
is matched with a proper exposure level to derive a com 
pressed synthesized image signal gg. This compressed syn 
thesized image signal gg is Supplied to the bus line 9 by 
means of the output side exchange Switch26 as a final output 
image signal kk. 

0054. In the embodiment shown in FIG. 2, there are 
provided two sets of the image data buffers 29, 33 and on-off 
switches 30, 34, but according to the invention, the image 
data buffer 33 and on-off switch 34 may be dispensed with. 
In Such a case, after storing the image signal aa picked-up 
with a smaller exposure amount into the image data buffer 
29, the on-off switch 30 is closed in synchronism with the 
Switching operation of the image exchange Switch 28 Such 
that the image signal bb picked-up with a smaller exposure 
amount from the image data buffer 29 and the image signal 
aa picked-up with a larger exposure amount from the A/D 
converter 5 may be supplied to the process circuits 31 and 
35, respectively in a synchronous manner. 

0055. In a first embodiment of the image pick-up device 
according to the invention, in the image synthesis processing 
circuit 32, upon synthesizing the image signals dd, ee 
picked-up with different exposure amounts with each other, 
a ratio of level between these image signals is calculated 
pixel by pixel, and when the calculated level ratio is equal 
to or larger than the exposure amount ratio data signal mm 
from the CPU 8 by a predetermined value, a relevant pixel 
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is judged to be a synthetic unsuitable pixel, and this pixel is 
corrected by performing interpolation with the synthesized 
image signal of a pixel which is in a vicinity of the relevant 
synthetic unsuitable pixel, but is not detected as a synthetic 
unsuitable pixel. 

0056 FIG. 3 is a block diagram depicting an embodiment 
of the image synthesis processing circuit 32 of the first 
embodiment. In this image synthesis processing circuit 32. 
the image signal ee picked-up with a larger exposure amount 
is Supplied to one input of an image synthesizing unit 41 as 
well as to one input of an image data comparing unit 42. The 
image signal dd picked-up with a smaller exposure amount 
is Supplied to the other input of the image data comparing 
unit 42 as well as to a multiplier 43. In the multiplier 43, a 
gain of the image signal dd is adjusted by an amount 
corresponding to the exposure amount ratio on the basis of 
the exposure amount ratio data signal mm from the CPU 8. 
Then the thus adjusted image signal pp picked-up a smaller 
exposure amount is Supplied to the other input of the image 
synthesizing unit 41. 

0057. In the image data comparing unit 42, the level ratio 
of the image signals dd and ee are compared with each other 
pixel by pixel to derive an image data comparison signal nn. 
The thus derived signal nn is Supplied to a comparison 
calculating unit 44. In this comparison calculating unit 44. 
the image data comparison signal nn is compared with a 
reference value defined by the exposure ratio data signal mm 
from the CPU 8 to derive a comparison result logic data 
signal oo, which is Supplied to the image synthesizing unit 
41 and an synthetic unsuitable pixel region extracting unit 
45. In this embodiment, the comparison result logic data 
signal oo is a logic “1”, when the image data comparison 
signal nn of a pixel is larger than the reference value and the 
relevant pixel is judged to be the synthetic unsuitable pixel. 
When the image data comparison signal nn is less than the 
reference value, the comparison result logic data signal oo is 
a logic “0”. 

0.058. In the image synthesizing unit 41, when the com 
parison result data logic signal oo of a pixel is “0”, i.e. the 
relevant pixel belongs to the synthetic suitable pixel, the 
gain adjusted image signal pp picked-up with a smaller 
exposure amount and the image signal ee picked-up with a 
larger exposure amount are synthesized as explained above 
with reference to FIG. 13. When the comparison result data 
logic signal oo of a relevant pixel is “1”, i.e. the relevant 
pixel is judged to be the synthetic unsuitable pixel, the 
relevant pixel is not used in the image synthesis. Then, the 
image synthesizing unit 41 Supplies a synthesized image 
signal qq in which synthetic unsuitable pixels are not 
synthesized. The thus obtained synthesized image signal qq. 
is Supplied to an interpolation pixel detecting unit 46 and a 
low pass filter (LPF) 47. 
0059. In the synthetic unsuitable pixel region extracting 
unit 45, a synthetic unsuitable pixel region is extracted for 
respective lines (horizontal direction) on the basis of the 
logic value of the comparison result logic data signal oo, i.e. 
a region in which logic “1” continues, to derive a region 
signal rr, which is Supplied to the interpolation pixel detect 
ing unit 46 and synthetic unsuitable pixel interpolating unit 
48. In the interpolation pixel detecting unit 46, an interpo 
lation pixel (correction reference pixel) for interpolating a 
pixel signal of the synthetic unsuitable pixel region in 

Jun. 21, 2007 

accordance with the synthesized image signal qq from the 
image synthesizing unit 41 and the region signal rr from the 
synthetic unsuitable pixel region extracting unit 45 to derive 
a correction reference pixel signal SS (including the infor 
mation of the synthesized image signal qq.). The thus derived 
correction reference pixel signal SS is supplied to a synthetic 
unsuitable pixel interpolating unit 48. 

0060. In the synthetic unsuitable pixel interpolating unit 
48, a pixel signal of the synthetic unsuitable pixels corre 
sponding to the region signal rr from the synthetic unsuitable 
pixel region extracting unit 45 is corrected by the interpo 
lation on the basis of the correction reference pixel signal SS 
from the interpolation pixel detecting unit 46 to derive an 
interpolated synthesized correct pixel signal tt, which is then 
supplied to the low pass filter 47. In the low pass filter 47. 
the synthesized correct pixel signal tt is subjected to the low 
pass filtering treatment at least in the vertical direction by 
means of the synthesized image signal qq from the image 
synthesizing unit 41 to derive a synthesized image signal 
which is Supplied to the image compression processing 
circuit 36 shown in FIG. 2 as the synthesized image signal 
f. 

0061 FIG. 4 is a flow chart representing the correcting 
operation for the synthetic unsuitable pixel by means of the 
synthetic unsuitable pixel region extracting unit 45, inter 
polation pixel detecting unit 46, synthetic unsuitable pixel 
interpolating unit 48 and low pass filter 47 shown in FIG. 3. 
At first, the synthetic unsuitable pixel region extracting unit 
45 judges whether or not a reference pixel belongs to the 
comparison unsuitable pixel on the basis of the comparison 
result logic data signal oo from the comparison calculating 
unit 44 (step S1). When the pixel is judged as the synthetic 
unsuitable one, i.e. logic “1”, a plurality of synthetic unsuit 
able pixels aligned in the horizontal direction are unified into 
a single region (step S2), and a length (S) of this synthetic 
unsuitable pixel region (step S3). The synthetic unsuitable 
pixels defined by this length constitutes the region signal rr. 

0062. After that, in the interpolation pixel extracting unit 
46, pixels situating at positions which are separated from 
respective ends of the synthetic unsuitable pixel region by a 
distance Sxf3 (here.f3 is an arbitrary adjusting parameter; 
B>0) are detected as correction reference pixels (LPX, RPx) 
in a step S4. Then, luminance signals (Y-LPx, Y-RPx) of 
the thus detected correction reference pixels are calculated 
in a step S5, and the thus calculated luminance signals are 
compared with each other in a step S6. When Y-LPX=Y- 
RPx, color difference signals (Cr-LPX, Cr-RPx) are calcu 
lated in a step S7. When Y-LPx>Y-RPx, after a correction 
region is expanded from the left end of the synthetic 
unsuitable pixel region by d pixels (ds Sxf3) in a step S8, the 
treatment in the step S7 is executed. When Y-LPx<Y-RPx, 
after a correction region is expanded from the right end of 
the synthetic unsuitable pixel region by d pixels in a step S9, 
the treatment in the step S7 is executed. 
0063. In the synthetic unsuitable pixel interpolating unit 
48, the pixel signal within the correction region (synthetic 
unsuitable pixel region+expanded portion) is interpolated in 
accordance with the correction reference pixel signal by 
Smoothing the pixel signal for respective luminance signal 
and color difference signal (step S10). After completing the 
interpolation for all the correction region, the luminance and 
color difference signals of the correction region are Sub 
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jected to the low pass filtering treatment (step S11). Then, 
the interpolated luminance and color difference signals are 
converted into RGB signals (step S12), and the thus con 
verted signals are Supplied as the synthesized image signal 
f. 

0064. In the first embodiment, the synthetic unsuitable 
pixel region is calculated and corrected only in the horizon 
tal direction. According to the invention, the synthetic 
unsuitable pixel region may be also calculated in the vertical 
direction, and the pixel signal of this region may be cor 
rected in both the horizontal and vertical directions in 
accordance with the correction reference pixel signal. Then, 
the low pass filtering treatment may be conducted in a 
two-dimensional manner in the horizontal and vertical direc 
tions. In this case, it is possible to obtain the synthesized 
image from which a feeling of strangeness is removed much 
more effectively with respect to the surroundings and whole 
synthesized image. 

0065. Furthermore, in the first embodiment, the synthetic 
unsuitable region is corrected pixel by pixel, but according 
to the invention, the synthetic unsuitable region may be 
detected and corrected for a block including a given number 
of pixels. 

0066. In a second embodiment of the image pick-up 
device according to the invention, in the image synthesis 
processing circuit 32 shown in FIG. 2, upon synthesizing the 
image signals dd and ee picked-up with different exposure 
amounts, a vector representing a movement of a subject 
(here this vector is called motional vector) is calculated by 
comparing these image signals. When the motional vector of 
pixels exceeds a predetermined value, the relevant pixels are 
detected as the synthetic unsuitable pixel. Then, a pixel 
signal at a start point of the motional vector is corrected by 
performing the interpolation in accordance with a synthe 
sized image signal of a synthetic Suitable part within a small 
block including an end point of the motional vector, and a 
pixel signal of-the remaining synthetic unsuitable region 
within the small block including the end point of the 
motional vector is corrected by conducting the interpolation 
in accordance with a pixel signal of a corresponding region 
of the image signal dd. 

0067 FIG. 5 is a block diagram showing an embodiment 
of the image synthesis processing circuit 32 in the second 
embodiment of the image pick-up device according to the 
invention. In this image synthesis processing circuit 32, the 
image signal ee picked-up with a larger exposure amount is 
Supplied to one input of an image synthesizing unit 51. The 
image signal dd picked-up with a smaller exposure amount 
is Supplied to a multiplier 52, in which again of the image 
signal is adjusted on the basis of the exposure amount ratio 
data signal mm from the CPU 8 by an amount corresponding 
to the exposure amount ratio. Then, the amplified image 
signal pp is Supplied to the other input of the image 
synthesizing unit 51. The image signals pp and ee are 
supplied to edge detecting units 53 and 54, respectively to 
derive edge detection signals uu and VV. These edge detec 
tion signals are supplied to block setting units 55 and 56, 
respectively to derive block signals ww and XX, which are 
supplied to a motional vector calculating unit 57. In the 
motional vector calculating unit 57, a motional vector rep 
resenting the movement of the Subject is calculated in 
accordance with the block signals ww and XX to derive a 
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motional vector data signal yy. The thus derived motional 
vector data signal yy is Supplied to the image synthesizing 
unit 51, Small block setting unit 58, small block average 
calculating unit 59 and vector pixel interpolating unit 60. 

0068. In the image synthesizing unit 51, the motional 
vector data signal yy is compared with a predetermined 
threshold value. When the motional vector data signalyy is 
less than the threshold value, a relevant pixel is judged as a 
synthetic Suitable pixel and a pixel signal of the gain 
adjusted image signal pp picked-up with a smaller exposure 
amount and a corresponding pixel signal of the image signal 
ee picked-up with a larger exposure amount are synthesized 
by the partial exchanging in the manner explained with 
reference to FIG. 13. When, the motional vector data signal 
yy is larger than the threshold value, a pixel is judged as a 
synthetic unsuitable pixel and the image synthesis by the 
partial exchange is not executed. In this manner, the image 
synthesizing unit 51 produce the synthesized image signal 
qq in which pixels except for the synthetic unsuitable pixels 
are synthesized. The thus derived image synthesized signal 
qq is Supplied to the Small block setting unit 58 and low pass 
filter (LPF) 61. 
0069. In the small block setting unit 58, a magnitude of 
the motional vector data signal yy having a start point of a 
relevant pixel is compared with a predetermined threshold 
value. Only when the motional vector data signalyy exceeds 
the threshold value, the relevant pixel is judged as a syn 
thetic unsuitable pixel. Then, as illustrated by (A) in FIG. 6, 
a small block (here 3x3 pixel block) is set from the synthe 
sized image signal qq. Such that a center of the block 
corresponds to the end point of the motional vector to derive 
a small block set signal ZZ. This signal ZZ (including the 
information of the synthesized image signal qq) is then 
supplied to the small block average calculating unit 59, in 
which average values (RV, GV, BV) of respective color 
signals by using the synthesized image signal within the 
small block as shown by (B) in FIG. 6. Then, a small block 
average value signal aaa (including the information of the 
synthesized image signal qq) is Supplied to the vector pixel 
interpolating unit 60. 

0070 To the vector pixel interpolating unit 60 is also 
Supplied the gain adjusted image signal pp picked-up with a 
smaller exposure amount, and as depicted by (C) in FIG. 6, 
in order to remove a moving object into an original position, 
a pixel signal of the synthetic unsuitable pixel at the start 
point of the motional vector is interpolated by the small 
block average signal aaa. The pixel signal of the synthetic 
unsuitable region including the end point of the motional 
vector is interpolated by the pixel signal of a corresponding 
region of the gain adjusted image signal pp. A synthesized 
corrected image signal bbb is Supplied to the low pass filter 
61. In the low pass filter 61, the synthesized corrected image 
signal bbb is subjected to the low pass filtering treatment by 
using the synthesized image signal qq from the image 
synthesizing unit 51 like as the first embodiment to derive 
the synthesized image signal f. 

0071 FIG. 7 is a flow chart representing the interpolating 
operation for a pixel signal of synthetic unsuitable pixels by 
means of the small block setting unit 58, small block average 
calculating unit 59, vector pixel interpolating unit 60 and 
low pass filter 61 shown in FIG. 5. At first, in the small block 
setting unit 58, it is judged whether or not the motional 
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vector having a start point corresponding to a relevant pixel 
exceeds the predetermined threshold value (step S21). When 
the vector exceeds the threshold value, the relevant pixel is 
judged to be a synthetic unsuitable pixel, and a small block 
having a size of 3x3 pixels such that said Small has a center 
corresponding to an end point of the motional vector in 
accordance with the synthesized image signal qq from the 
image synthesizing unit 51 (step S22). Then, the small block 
set signal ZZ is Supplied to the Small block average calcu 
lating unit 59. 
0072. In the small block average calculating unit 59, in 
response to the Small block set signal ZZ, variables (R, G, 
B) of color signals and a count value (Count) of an inside 
counter counting the number of adding operations are ini 
tialized (step S23), and while the small block is scanned 
(step S24), it is judged whether or not the synthesized pixel 
signals (R, G, B) are existent within the small block (step 
S25). When the synthesized pixel signals are existent, the 
relevant synthesized pixel signals are added to correspond 
ing variables and the count values are incremented by one 
(step S26). After completing the scanning for all the Small 
block (step S27), averages (R., Gv, B) of the variables 
(R, G, B) are calculated by using the count values 
(Count) (step S28), and the thus calculated average values 
are supplied to the vector pixel interpolating unit 60 as the 
Small block average signal aaa. 
0073. In the vector pixel interpolating unit 60, a pixel 
signal of a synthetic unsuitable pixel at the start point of the 
motional vector is interpolated by the small block average 
signal aaa (step S29), and a pixel signal of the remaining 
synthetic unsuitable pixel region including the end point of 
the motional vector is interpolated by a pixel signal of a 
corresponding region of the gain adjusted image signal pp 
(step S30). Then, the thus obtained pixel signal is supplied 
to the low pass filter 61 as the synthesized corrected image 
signal bbb. In the low pass filter 61, the pixel signal on the 
motional vector interpolated in accordance with the synthe 
sized image signal qq is Subjected to the low pass filtering 
treatment (step S31) to derive the synthesized image signal 
f. 

0074. In the second embodiment, in the wide dynamic 
range picking-up mode, when the image signal dd picked-up 
with a smaller exposure amount shown by (A) in FIG. 8 and 
the image signal ee picked-up with a larger exposure amount 
denoted by (B) in FIG. 8 are derived from the process 
circuits 31 and 35 (see FIG. 2), respectively, a gain of the 
image signal picked-up with a shorter exposure time is 
adjusted Such that a level of this image signal is matched 
with a level of the image signal picked-up with a longer 
exposure time as illustrated by (C) in FIG.8. The motional 
vector is detected from the gain adjusted image signal 
picked-up with a shorter exposure time and the image signal 
picked-up with a longer exposure time, and these image 
signals are synthesized in a partially exchanging manner 
except for a region in which the detected motional vector 
exceeds the predetermined threshold value to obtain the 
synthesized image signal as depicted by (D) in FIG. 8. It 
should be noted that at this time, the start point of the 
motional vector shown by (D) in FIG. 8 has not been 
replaced yet. For respective motional vectors, a pixel signal 
of a pixel corresponding to a start point of a motional vector 
is interpolated by an average value of the synthesized image 
signals within a small block having a center corresponding 
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to an end point of the motional vector as explained above 
with reference to FIG. 6. By this operation, the start point of 
the motional vector is replaced by the average value of the 
synthesized image signals within the Small block as shown 
by (D) in FIG. 8. The pixel signal of the remaining region 
containing the end point of the motional vector is interpo 
lated by the pixel signal of a corresponding region of the 
gain adjusted image signal illustrated by a white frame in (C) 
in FIG.8. In this manner, it is possible to obtain the corrected 
synthesized image signal shown in (E) in FIG.8. Therefore, 
when the above operation is performed for a plurality of 
motional vectors shown by (A) in FIG. 9, a corrected 
synthesized image can be finally obtained as depicted by (B) 
in FIG. 9. 

0075. It should be noted that in the above explanation, the 
pixel signal at a boundary between before and after the 
movement of the picked-up object is corrected (interpo 
lated), a background may be equally corrected (interpo 
lated). Also in this case, at first, an average value of 
synthesized image signals within a small block set at an end 
point of a motional vector is calculated, and a pixel signal at 
a start point of the motional vector is interpolated in accor 
dance with said average value. In this case, the information 
of a moving object is dominant in the average value. Next, 
a pixel signal except for the start point of the motional vector 
is interpolated by a pixel signal of a corresponding region of 
the image signal picked-up with a shorter exposure time 
(corresponding to a smaller exposure amount). Since the 
information to be interpolated in a background, the gain of 
the image signal picked-up with a shorter exposure time is 
multiplied by 1 in order that the background becomes too 
bright. By performing Such an interpolation, only the start 
point of the motional vector is represented by the moving 
object and the remaining portion is interpolated by the 
background. This operation is shown by (A)-(E) in FIG. 10. 
Since details of this interpolating operation are apparent 
from the explanations with reference to (A)-(E) in FIG. 8 as 
well as (A) and (B) in FIG. 9, its explanation is dispensed 
with. 

0076. It should be noted that in the above explained 
second embodiment, the pixel signal at the start point of the 
motional vector is interpolated by the average value of the 
image signals within a small block having a center corre 
sponding to the end point of the motional vector. According 
to the invention, it is also possible to replace the pixel signal 
at the start point of the motional vector merely by the pixel 
signal at the end point of the motional vector. 
0077. In a third embodiment of the image pick-up device 
according to the invention, in the image synthesis processing 
circuit 32 shown in FIG. 2, upon synthesizing the image 
signals dd and ee picked-up with different exposure 
amounts, a difference between these image signals is calcu 
lated, and for a pixel region in which an absolute value of 
said difference exceeds a predetermined threshold value, a 
motional vector is calculated. When the motional vector 
exceeds a predetermined value, a relevant pixel is judged to 
be a synthetic unsuitable pixel. Then a pixel block having a 
center corresponding to a start point of the motional vector 
and including an end point of the motional vector is set, 
relevant synthetic unsuitable pixel, and a pixel signal of a 
synthetic unsuitable region within the pixel block is replaced 
by a synthesized image signal of a synthetic Suitable region 
within a pixel block having a center corresponding to the end 
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point of the motional vector and a size identical with said 
pixel block having a center at the start point of the motional 
vector. A pixel signal which is lost by the replacement is 
corrected by a pixel signal of a corresponding region of the 
gain adjusted image signal picked-up with a small exposure 
amount. 

0078 FIG. 11 is a block diagram showing an embodi 
ment of the image synthesis processing circuit 32 of the third 
embodiment. In this image synthesis processing circuit 32. 
the image signal ee picked-up with a larger exposure amount 
is Supplied to one input of an image synthesizing unit 70, and 
the image signal dd picked-up with a smaller exposure 
amount is Supplied to a multiplier 71, in which again of the 
image signal is amplified by the exposure amount ratio in 
accordance with the exposure amount ratio data signal mm 
from the CPU 8. Then, the gain adjusted image signal pp is 
supplied to the other input of the image synthesizing unit 70. 
The image signals pp and ee are Supplied to AND gates 72 
and 73, respectively as well as to an image difference 
calculating unit 74. In the image difference calculating unit 
74, differences between the image signals pp and ee are 
calculated on a pixel by pixel basis, i.e. at corresponding 
pixel positions, and absolute values of the differences are 
compared with a predetermined threshold value. When an 
absolute value of a difference exceeds the threshold value, a 
logic “1” is derived, and when an absolute value of a 
difference is not larger than the threshold value, a logic “0” 
is produced as a comparison result logic data signal ccc. This 
comparison result logic data signal ccc is Supplied to the 
other inputs of the AND gates 72 and 73. Then, the AND 
gate 72 generates an image signal ddd of a region in which 
the absolute value of the difference between the image 
signals pp and ee exceeds the threshold value among the 
gain adjusted image signal pp. and the AND gate 73 gen 
erates an image signal eee of a region in which the absolute 
value of the difference between the image signals pp and ee 
exceeds the threshold value among the image signal ee. 
0079 The image signals ddd and eee generated from the 
AND gates 72 and 73 are supplied to edge detecting units 75 
and 76, respectively and edge detection signals ff and ggg 
are supplied to block setting units 77 and 78, respectively to 
produce block signals ww and XX. These block signals ww 
and XX are Supplied to a motional vector calculating unit 79. 
in which a motional vector is calculated on the basis of the 
block signals ww and XX to derive a motional vector data 
signal yy. The thus obtained motional vector data signal yy 
is Supplied to the image synthesizing unit 70, corrected 
block setting unit 80, corrected block replacement pixel 
determining unit 81 and data correcting unit 82. 
0080. In the image synthesizing unit 70, like as the 
second embodiment, the motional vector data signal yy is 
compared with a predetermined threshold value, and the 
motional vector data signalyy is not larger than the thresh 
old value, a relevant pixel is judged to be a synthetic Suitable 
pixel. Then, corresponding pixels of the gain adjusted image 
signal pp picked-up with a smaller exposure amount and the 
image signalee picked-up with a larger exposure amount are 
combined by performing the exchange in a mosaic manner 
explained with reference to FIG. 13. When the motional 
vector data signal yy exceeds the predetermined threshold 
value, a relevant pixel is judged as a synthetic unsuitable 
pixel, and the image synthesis by the exchange is not carried 
out. In this manner, the image synthesizing unit 70 derives 
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the synthesized image signal qq, in which pixels other than 
synthetic unsuitable pixels are synthesized in a mosaic 
manner, and this synthesized image signal qq is Supplied to 
the corrected block setting unit 80 and low pass filter (LPF) 
83. 

0081. In the corrected block setting unit 80, also repre 
sented by a flow chart shown in FIG. 12, a motional vector 
data signal yy having a start point corresponding to a pixel 
under consideration is compared with a predetermined 
threshold value Th (step S41). Only when the motional 
vector data signal yy exceeds the threshold value Th, the 
relevant pixel is judged as a synthetic unsuitable pixel, and 
a corrected block is set by a similar calculation for deriving 
the motional vector such that said block has a center 
corresponding to a start point of the motional vector and 
includes an end point of the motional vector (step S42). A 
corrected block set signal hhh (including the information of 
the synthesized image signal qq) is Supplied to the corrected 
block replacement pixel determining unit 81. 
0082 In this corrected block replacement pixel determin 
ing unit 81, a correction block having the same size as the 
corrected block and having a center corresponding to the end 
point of the motional vector in accordance with the corrected 
block set signal hhh and motional vector data signalyy (step 
S43). A correction block set signal iii (including the infor 
mation of the synthesized image signal qq) is Supplied to the 
data correcting unit 82. 
0083) To the data correcting unit 82 is also supplied the 
gain adjusted image signal pp. and a pixel signal of a 
synthetic unsuitable pixel is replaced by the synthesized 
image signal within the correction block in accordance with 
the correction block set signal iii and motional vector data 
signal yy (step S44). A pixel signal of the relevant region 
which has been lost by the replacement is obtained by 
performing the interpolation in accordance with a pixel 
signal of a corresponding region of the gain adjusted image 
signal pp picked-up with a smaller exposure amount (step 
S45). In this manner, a synthesized corrected image signali 
is obtained and is supplied to the low pass filter 83. In the 
low pass filter 83, the pixel signal within the corrected block 
as well as the pixel signal in a region Surrounding the 
corrected block are subjected to the low pass filtering 
treatment for respective color signals (step S46) to derive the 
synthesized image signal f. 

0084. In the third embodiment, the pixel signal of the 
synthetic unsuitable region within the corrected block is 
replaced by the synthesized image signal of the synthetic 
Suitable region within the correcting block, but according to 
the invention, the interpolation may be utilized instead of the 
replacement or Substitution. Then, no pixel signal is lost 
within the correcting block and it is no more necessary to 
perform the above mentioned interpolation for the lost pixel 
signal. In this manner, the process can be simplified. 
0085. The present invention also provide a computer 
readable record medium, having a program recorded 
thereon, wherein said program is to make a computer 
execute the procedure for controlling an operation of the 
image pick-up device in the dynamic range image picking 
up mode in the manner explained above in the various 
embodiments and possible alternations thereof. By setting 
such a record medium on a suitable driver installed in or 
connected to the image pick-up device and reading the 
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program into the CPU 8 (FIG. 1) in the image pick-up 
device, the above explained process can be performed. 
0.086 As explained above, according to the present 
invention, upon synthesizing a plurality of image signals 
picked-up with different exposure amounts in a partially 
exchanging manner to derive a synthesized image signal 
having a wide dynamic range, a synthetic unsuitable region 
in the image signals is detected and a pixel signal of Such a 
synthetic unsuitable region is corrected. Therefore, the influ 
ence of the movement of a Subject on a bright background 
during Successive picking-up operations upon the synthe 
sizing of the image signals can be minimized, and it is 
possible to obtain an image having a wide dynamic range 
which does not cause any feeling of Strangeness as com 
pared with a conventional photographic image. 
What is claimed is: 

1. An image pick-up device comprising: 
an image picking-up means including a solid state image 

sensing element and picking-up an object by a plurality 
of times with different exposure amounts to derive a 
plurality of image signals; 

an image synthesizing means for synthesizing said plu 
rality of image signals, which are Successively derived 
from said image picking-up means, into a synthesized 
image signal; 

a selector means for selecting either one of a first picking 
up mode without image Synthesis by Said image Syn 
thesizing means, and a second picking-up mode with 
image synthesis by said image synthesizing means; and 

a controller means for deriving an image signal corre 
sponding to a single picture by a single picking-up 
operation and performing a normal image processing, 
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when said first picking-up mode without image syn 
thesis is selected by said selector means, and deriving 
a plurality of image signals corresponding to a plurality 
of pictures by a single picking-up operation and per 
forming said image synthesis, when said second pick 
ing-up mode is selected by said selector means. 

2. An image pick-up device as claimed in claim 1, wherein 
said selector means comprises an input key for manually 
selecting either one of said first and second picking-up 
modes. 

3. An image pick-up device as claimed in claim 1, wherein 
said selector means is adapted to automatically select either 
one of said first and second picking-up modes, based on the 
image signal derived from said image picking-up means. 

4. An image pick-up device as claimed in claim 1, wherein 
said image picking-up means is configured so that image 
signals of an object with different exposure amounts are 
derived from said solid state image sensing element, and 
wherein said image synthesis means is configured so that 
said image signals with different exposure amounts derived 
from said image picking-up means are added and synthe 
sized to generate a single synthesized image signal. 

5. An image pick-up device as claimed in claim 4, wherein 
said image synthesis means is configured so that said image 
signals with different exposure amounts derived from said 
image picking-up means are added and synthesized to 
generate a single synthesized image signal with a wide 
dynamic range. 

6. An image pick-up device as claimed in claim 5, wherein 
said selector means is configured so as to automatically 
select said second picking-up mode with image synthesis, by 
detecting an excessively bright portion in the image signal 
derived from said picking-up means. 
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