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WIDE DYNAMIC RANGE IMAGE 
CAPTURINGAPPARATUS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This Non-provisional application claims priority 
under 35 U.S.C. S 119(a) on Patent Application No. 2006 
20222 filed in Japan on Jan. 30, 2006, the entire contents of 
which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The present invention relates to a wide dynamic 
range image capturing apparatus for processing video data 
Supporting an image sensor developed for a digital camera. 
0004 2. Description of the Related Art 
0005. In recent years, the camera industry is remarkably 
moving from analog technology to digital technology. Par 
ticularly, a boom has occurred in digital still cameras, which 
require neither films nor development, and mobile telephones 
with built-in digital camera are becoming mainstream mobile 
telephones. 
0006. At present, most digital cameras adopt signal pro 
cessing which Supports a sensor having a primary color filter, 
in favor of color reproduction. There is a demand for a signal 
processing technique for digital cameras which can provide 
excellent color signal-to-noise ratios while putting impor 
tance on resolution, and can also provide excellent tone char 
acteristics and high sensitivity. 
0007 As a technique in such a field, for example, Japanese 
Unexamined Patent Application Publication No. 63-306779 
discloses a technique of controlling the exposure amount 
(electric charge accumulation period) of an image capturing 
device and Successively combining images, thereby making it 
possible to Support moving images. 
0008 FIG. 7 is a block diagram illustrating a configuration 
of a conventional wide dynamic range image capturing appa 
ratus. In FIG. 7, 201 indicates an analog-to-digital converter, 
202 indicates a control circuit, 203 indicates a digital-to 
analog converter, 204 indicates a camera signal processing 
circuit, 205 indicates an image capturing device for perform 
ing photoelectric conversion with respect to a subject, 206 
and 207 indicate field memories, and 208 indicates a Switch 
circuit. Hereinafter, an operation of the conventional wide 
dynamic range image capturing apparatus will be described. 
0009. Initially, in the image capturing device 205, images 
are Successively captured while Switching the electric charge 
accumulation period between /1000 seconds and/120 seconds 
(see (a) of FIG. 8). Here, an image captured when the electric 
charge accumulation period is /1000 seconds is temporarily 
stored into the field memory 206. 
0010 Next, with timing of an image obtained during the 
electric charge accumulation period of "/120 seconds, the 
image stored during the electric charge accumulation period 
of/1000 seconds is read from the field memory 206 (see (b) of 
FIG. 8). Thereafter, the image is written into the field memory 
207 while Switching (combining) the electric charge accumu 
lation period between /120 seconds and /1000 seconds, 
depending on a predetermined condition. Note that it is 
assumed that, when there is overexposure during the electric 
charge accumulation period of "/120 seconds and there is not 
underexposure during the electric charge accumulation 
period of/1000 seconds, an image of/120 seconds is Switched 
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to an image of/1000 seconds. Thus, in the control circuit 202, 
images are switched (combined) (see (c) of FIG. 8). 
0011. Thereafter, the combined image signal is subjected 
to speed conversion in the field memory 207 so that a scan 
ning speed is returned to the speed of a normal TV signal, 
which is in turn output ((d) of FIG. 8). 
0012. By performing Such an image combining process, 
an image which is otherwise conventionally overexposed or 
underexposed is replaced with an image having a different 
electric charge accumulation period, thereby making it pos 
sible to enlarge the dynamic range of images. 

SUMMARY OF THE INVENTION 

0013 However, in conventional wide dynamic range 
image capturing apparatuses, an output image is an extracted 
portion which is free from Saturation or underexposure. 
Therefore, in the case of a high-contrast image in which a 
signal level continuously changes, a discontinuous portion is 
generated in the extracted portion, resulting in a decrease in 
image quality. 
0014. In view of the above-described problems, the 
present invention is achieved. An object of the present inven 
tion is to output a captured and combined image in which a 
signal level is continuous throughout a range even when the 
image has high contrast. 
0015. Another object of the present invention is to achieve 
both wide dynamic range image capturing and color image 
capturing. 
0016 Specifically, the present invention provides A wide 
dynamic range image capturing apparatus comprising an 
image capturing device for capturing image data having an 
electric charge accumulation period varying every a frame, a 
preprocess block for performing DC adjustment, gain adjust 
ment, and gamma characteristics adjustment with respect to 
the image data, a data storage memory for storing the image 
data, a memory control block for controlling a write or read 
operation of the image data with respect to the data storage 
memory, an image combining block for performing a com 
bining operation process with respect to two frames of image 
data having the different electric charge accumulation periods 
to generate combined image data, and an image processing 
block for performing video signal processing with respect to 
the combined image data. The memory control block can 
perform in parallel a process of writing a current frame of 
image data captured by the image capturing device into the 
data storage memory, a process of reading a previous frame of 
image data stored in the data storage memory, and a process 
of writing the combined image data generated in the image 
combining block into the data storage memory. 
0017. As described above, according to the present inven 
tion, after the result of an operation of combining previous 
frame data and current frame data is output every a frame to 
optimize combined tone characteristics, luminance signal 
processing and color signal processing are performed. There 
fore, there are less saturation and noise in an image in a range 
from a dark portion to a light portion, so that a moving image 
having a wide dynamic range can be captured without a sense 
of unnaturalness or awkwardness. 

0018. In addition, by automatically switching between 
normal image capturing and wide dynamic range image cap 
turing based on the results of motion detection and highlight 
detection, wide dynamic range image capturing and normal 
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capturing putting importance on the resolution of a moving 
image can be automatically Switched, depending on a condi 
tion and a state of a subject. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0019 FIG. 1 is a block diagram illustrating a configuration 
of a wide dynamic range image capturing apparatus accord 
ing to Embodiment 1 of the present invention. 
0020 FIG. 2 is a diagram illustrating an output waveform 
when an electric charge accumulation period is controlled on 
a frame-by-frame basis. 
0021 FIG. 3 is a diagram illustrating an enlarged output 
waveform of a dynamic range. 
0022 FIG. 4 is a block diagram illustrating a configuration 
of a wide dynamic range image capturing apparatus accord 
ing to Embodiment 2 of the present invention. 
0023 FIG. 5 is a block diagram illustrating a first form of 
image signal processing. 
0024 FIG. 6 is a block diagram illustrating a second form 
of image signal processing. 
0025 FIG. 7 is a block diagram illustrating a configuration 
of a conventional wide dynamic range image capturing appa 
ratuS. 
0026 FIG. 8 is a diagram for describing an operation of 
the conventional image capturing apparatus of FIG. 7. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0027. Hereinafter, embodiments of the present invention 
will be described with reference to the accompanying draw 
ings. The following description of the preferred embodiments 
is only for illustrative purposes, and is not intended to restrict 
the scope and use of the present invention. 

Embodiment 1 

0028 FIG. 1 is a block diagram illustrating a configuration 
of a wide dynamic range image capturing apparatus accord 
ing to Embodiment 1 of the present invention. In FIG. 1, 101 
indicates an image capturing device for performing photo 
electric conversion with respect to a Subject. An image signal 
obtained by photoelectric conversion in the image capturing 
device 101 is output to a preprocess block 102. 
0029. The preprocess block 102 performs DC adjustment, 
gain adjustment, and gamma characteristics adjustment with 
respect to the input image signal. The resultant adjusted 
image signal is output to an image combining block 103. 
0030 The image combining block 103 has an interface for 
inputting and outputting write data and read data to and from 
a system shared memory 105, combines two pieces of frame 
data and performs nonlinear characteristics adjustment, and 
outputs a combined image signal thus generated via a 
memory control block104 to the system shared memory 105. 
A highlight detecting block 107 for detecting a highlight level 
of an image signal is connected to the image combining block 
103. 
0031. The memory control block 104 performs read and 
write controls of image data with respect to the system shared 
memory 105 for storing image data. 
0032. Image data stored in the system shared memory 105 

is read by an image processing block 106 and an MPEG 
processing block 108. 
0033. The image processing block 106 performs lumi 
nance signal processing and color signal processing with 
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respect to a combined image signal, and feeds the process 
result back to the system shared memory 105. 
0034. The MPEG processing block 108 performs an 
MPEG process with respect to data obtained by image pro 
cessing, and outputs motion vector data obtained by the 
MPEG process to a motion detecting block 109. 
0035. The motion detecting block 109 performs motion 
detection with respect to motion vector data obtained by the 
MPEG process, and based on the result of the detection, 
Switches image capture modes. 
0036) Next, an operation of the wide dynamic range image 
capturing apparatus of Embodiment 1 will be described. 
0037 Initially, in an image capturing portion of the image 
capturing device 101, a subject composed of differences 
between light intensities is imaged, and is converted into an 
electrical signal (electric charges). Here, since a light inten 
sity is proportional to an electric charge amount, electric 
charges obtained during a predetermined period of time (elec 
tric charge accumulation period) are converted into a Voltage, 
which is in turn output as an electrical signal. Therefore, if the 
electric charge accumulation period is short, signal Saturation 
does not occur even when the light intensity is high. On the 
other hand, if the electric charge accumulation period is long, 
a sufficiently large signal is obtained even when the light 
intensity is low. 
0038 Next, a frame output of the sensor by controlling the 
electric charge accumulation period (photoelectric conver 
sion period) of the image capturing device 101 will be 
described. 
0039 FIG. 2 is a diagram illustrating an output waveform 
when the electric charge accumulation period is controlled on 
a frame-by-frame basis. In Embodiment 1, two frames con 
stitute one cycle, and outputs having an exposure time vary 
ing every a frame are successively output. In the preprocess 
block 102, a DC level, a white balance, and a black balance 
are adjusted on a frame-by-frame basis before a gamma pro 
cess is performed. 
0040. During a frame period, image data of a current frame 

is input to the system shared memory 105 while previous 
frame data is read from the system shared memory 105, and 
an output of operation of the previous frame data and the 
current frame data is stored into the system shared memory 
105 every a frame. 
0041. Here, when the two types of image data are written 
into the system shared memory 105, the image combining 
block 103 can subject the current frame data to a nonlinear 
gain process to weight a frame signal. 
0042. Also, by subjecting the combined frame image data 
to a nonlinear gain process, signal characteristics when two 
different frame combined image signals have poor continuity 
can be improved. 
0043 Specifically, before the combined frame image data 

is output to the system shared memory 105, combined tone 
characteristics set by the preprocess block 102 are subjected 
to a nonlinear gain process so that change point characteris 
tics due to data combination are changed to continuous char 
acteristics. 
0044 FIG. 3 is a diagram illustrating an enlarged output 
waveform of a dynamic range. In Embodiment 1, output 
signals of the image capturing device 101 are combined, 
where two frames constitute one cycle. 
0045. As illustrated in FIG. 3, when the electric charge 
accumulation period is long, a high luminance Subject portion 
of an output signal of the image capturing device 101 is 
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saturated, so that a level of thereof is clipped. However, by 
combining the output signal with an output signal of the 
image capturing device 101 when the electric charge accu 
mulation period is short, level combination can be performed 
without impairing a tone of a low illuminance portion. 
0046. Thus, two types of frame image signals having dif 
ferent dynamic ranges are weighted and added by the image 
combining block 103, thereby making it possible to obtain a 
single image having combined tones, i.e., an image having a 
wide dynamic range. 
0047. The combined image data thus obtained is stored 
into the system shared memory 105, and is read out by the 
memory control block104 synchronously or asynchronously 
with the image inputting, and a luminance signal and a color 
signal are generated in the image processing block 106. In this 
case, the luminance signal and the color signal are written into 
the system shared memory 105 by the memory control block 
104 with a simultaneous parallel operation. 
0048 Also, the luminance signal and the color signal 
stored by the simultaneous parallel operation can be read out, 
a motion vector signal generated during an MPEG process by 
the MPEG processing block 108 can be input to the motion 
detecting block 109 to detect a motion of an area of interest, 
and normal image capturing and wide dynamic range image 
capturing can be automatically Switched. 
0049. For example, wide dynamic range image capturing 

is Switched to normal image capturing during capturing of 
moving images as follows. Detection of a highlight portion is 
performed in a short-time exposure data image which is read 
out every other frame. When the sum of area data having a 
predetermined level or more becomes any set value or less, 
dynamic range image capturing can be Switched to normal 
image capturing automatically or by a feedback setting pro 
cess using a CPU. 
0050 Also, normal image capturing is switched to wide 
dynamic range image capturing during capturing of moving 
images as follows. Motion detection is performed based on a 
correlation between a plurality of images which are read out 
every a frame. When a motion detection level of a set area of 
interest becomes a predetermined level or less, normal image 
capturing can be switched to dynamic range image capturing 
automatically or by a feedback setting process using a CPU. 
0051. Further, by the highlight detecting block 107, it is 
possible to achieve a wide dynamic range image capturing 
apparatus in which normal image capturing and wide 
dynamic range image capturing can be automatically 
Switched in association with a highlight detection output 
which is obtained every a frame. 
0052 For example, normal image capturing is switched to 
wide dynamic range image capturing during capturing of 
moving images as follows. Detection of a highlight portion is 
performed in an image which is read out every a frame. When 
the sum of counts of data having a predetermined threshold or 
more in an area becomes any set value or more, normal image 
capturing can be switched to dynamic range image capturing 
automatically or by a feedback setting process using a CPU. 
0053 Also, wide dynamic range image capturing is 
Switched to normal image capturing during capturing of mov 
ing images as follows. Detection of a highlight portion is 
performed in a long-time exposure data image which is read 
out every other frame. When the sum of area data having a 
predetermined level or more becomes any set value or less, 
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dynamic range image capturing can be Switched to normal 
image capturing automatically or by a feedback setting pro 
cess using a CPU. 
0054 Here, the signal level of the combined image 
becomes 200% at maximum when a nonlinear gain process is 
not performed. The signal level of the combined image may 
be compressed to 100% before the combined image is written 
into the system shared memory 105. Alternatively, in view of 
an improvement in S/N, the data range can be increased by 1 
bit while keeping 200% before writing is performed, and in 
Subsequent image processing, the range of input data can be 
increased by 1 bit before signal processing is performed. 
0055 As described above, according to the image captur 
ing apparatus of Embodiment 1, after the result of an opera 
tion of combining previous frame data and current frame data 
is output every a frame to optimize combined tone character 
istics, luminance signal processing and color signal process 
ing are performed. Therefore, there are less Saturation and 
noise in an image in a range from a dark portion to a light 
portion, so that a moving image having a wide dynamic range 
can be captured without a sense of unnaturalness or awkward 
CSS. 

Embodiment 2 

0056 FIG. 4 is a block diagram illustrating a configuration 
of a wide dynamic range image capturing apparatus accord 
ing to Embodiment 2 of the present invention. Embodiment 2 
is different from Embodiment 1 in that a system shared 
memory is not used to store image data, and a dedicated frame 
buffer is used to control writing and reading. 
0057. In FIG. 4, 401 indicates an image capturing device 
for performing photoelectric conversion with respect to a 
Subject. An image signal obtained by photoelectric conver 
sion in the image capturing device 401 is output to a prepro 
cess block 402. 
0058. The preprocess block 402 performs DC adjustment, 
gain adjustment, and gamma characteristics adjustment with 
respect to the input image signal. The resultant adjusted 
image signal is output to an image combining block 403 and 
an output signal select block 407. 
0059. The image combining block 403 has an interface for 
inputting and outputting write data and read data to and from 
a dedicated frame buffer 405, combines two pieces of frame 
data and performs nonlinear characteristics adjustment, and 
outputs a combined image signal thus generated to a memory 
write control block 404. 
0060 A highlight detecting block 408 for detecting a high 
light level of an image signal and a motion detecting block 
409 for performing motion detection with respect to motion 
vector data obtained by an MPEG process, are connected to 
the image combining block 403. 
0061 The memory write control block 404 performs a 
write control of image data with respect to the dedicated 
frame buffer 405 for storing image data. 
0062. The image data stored in the dedicated frame buffer 
405 is read by a control of a memory read control block 406 
and is fed back to the image combining block 403. Thereafter, 
the image combining block 403 outputs a combined image 
signal to the output signal select block 407. 
0063. The output signal select block 407 selectively out 
puts an image signal output from the preprocess block 402 
and a combined image signal output from the image combin 
ing block 403. The selected image signal is output as wide 
dynamic range sensor data. 
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0064 FIG. 5 is a block diagram illustrating a first form in 
which sensor data processed by wide dynamic range image 
capturing is input and Subjected to image signal processing. 
As illustrated in FIG. 5, wide dynamic range sensor data is 
input to an image processing block 501, and luminance signal 
processing and color signal processing are performed in the 
image processing block 501. 
0065 FIG. 6 is a second form in which sensor data pro 
cessed by wide dynamic range image capturing is input and 
Subjected to image signal processing. As illustrated in FIG. 6. 
wide dynamic range sensor data is input to a memory control 
block 601. The data is written into a system shared memory 
602 by the memory control block 601. A read process is 
performed by a simultaneous parallel operation. Aluminance 
signal and a color signal are generated in an image processing 
block 603, and are written back into the system shared 
memory 602. 
0066 Next, an operation of the wide dynamic range image 
capturing apparatus of Embodiment 2 thus configured will be 
described. 
0067. In Embodiment 2, a frame output of a sensor by 
controlling an electric charge accumulation period (photo 
electric conversion period) of the image capturing device 401, 
will be described. Initially, outputs having an exposure time 
varying every a frame are successively output, where two 
frames constitute one cycle. In the preprocess block 402, a 
DC level, a white balance, and a blackbalance are adjusted on 
a frame-by-frame basis before a gamma process is performed. 
0068. During a frame period, image data of a current frame 

is input to the dedicated frame buffer 405 while previous 
frame data is read from the dedicated frame buffer 405, and an 
output of operation of the previous frame data and the current 
frame data is output to a succeeding processing portion every 
a frame. 
0069. Here, when the two types of image data are written 
into the dedicated frame buffer 405, the image combining 
block 403 can subject the current frame data to a nonlinear 
gain process to weight a frame signal. 
0070 Also, by subjecting the combined frame image data 
to a nonlinear gain process, signal characteristics when two 
different frame combined image signals have poor continuity 
can be improved. 
0071. Thus, by weighting two types of frame image sig 
nals having different dynamic ranges and thereafter adding 
the two signals in the image combining block 403, a single 
image having combined tone can be obtained. In other words, 
an image having a wide dynamic range can be obtained. 
0072 The combined image data thus obtained is stored 
into the dedicated frame buffer 405, and is read out by the 
memory write control block 404 and the memory read control 
block 406 synchronously or asynchronously with the image 
inputting. A combined signal or a through signal is selectively 
output by the output signal select block 407. 
0073 Here, when image processing is performed in the 

first form of FIG. 5, an output combined signal is input to the 
image processing block 501, and a luminance signal and a 
color signal are generated by a simultaneous process in the 
image processing block 501. 
0074. On the other hand, when image processing is per 
formed in the second form of FIG. 6, an output combined 
signal is written into the system shared memory 602, a read 
process is performed with respect to the memory control 
block 601 by a parallel operation, and aluminance signal and 
a color signal are generated in the image processing block 
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603, as in Embodiment 1. Thereafter, by the memory control 
block 601, the luminance signal and the color signal are 
written back into the system shared memory 602. 
0075. Note that, as in Embodiment 1, a stored luminance 
signal and color signal can be read out by a simultaneous 
parallel operation, an MPEG process can be performed in the 
MPEG processing block, a motion of an area of interest can be 
detected from a motion vector signal, and normal image cap 
turing and wide dynamic range image capturing can be auto 
matically Switched, depending on the output selection of the 
output signal select block 407. 
0076 Alternatively, the output selection of the output sig 
nal select block 407 may not be used. When signal data of the 
previous frame is stored into the dedicated frame buffer 405 
by an addition circuit of the signal data image combining 
block 403, the gain of a combined sensor data signal can be 
adjusted by an nonlinear gain process, where again 0 is data 
0, and the resultant signal is output as a through output. 
0077. Further, as in Embodiment 1, a wide dynamic range 
image capturing apparatus can be achieved in which normal 
image capturing and wide dynamic range image capturing 
can be automatically Switched in association with a highlight 
detection output of the highlight detecting block 408 which is 
obtained every a frame. 
0078. Although the signal level of a combined image 
reaches 200% at maximum when a nonlinear gain process is 
not performed, the combined image may be compressed into 
100% before being written into the system shared memory 
602. Alternatively, in view of animprovement in S/N, the data 
range can be increased by 1 bit while keeping 200% before 
writing is performed, and in Subsequent image processing, 
the range of input data can be increased by 1 bit before signal 
processing is performed. 
0079. As described above, according to the image captur 
ing apparatus of Embodiment 2, after the result of an opera 
tion of combining previous frame data and current frame data 
is output every a frame to optimize combined tone character 
istics, luminance signal processing and color signal process 
ing are performed. Therefore, there are less Saturation and 
noise in an image in a range from a dark portion to a light 
portion, so that a moving image having a wide dynamic range 
can be captured without a sense of unnaturalness or awkward 
CSS. 

0080 Further, in single-plate image capturing apparatuses 
employing a single image capturing device which are most 
widespread as consumer products, a significant improvement 
in dynamic range, which is conventionally a most significant 
challenge, can be achieved. The present invention has a sig 
nificant practical value. 
I0081 Regarding a plurality of images having different 
electric charge accumulation periods, although two frames 
constitute one cycle in Embodiment 2, three or more frames 
may constitute one cycle. In this case, two or more previous 
frames may be read from a system shared memory or a plu 
rality of dedicated frame buffers, and may be combined with 
current frame data. 

I0082 If image data of a previous frame is read from a 
dedicated frame buffer while image data of a current frame 
captured by an image capturing device is written into the 
same address, image data can be read and written using a 
minimum buffer memory size. 
I0083. The embodiments of the present invention are 
implemented in the form of an apparatus, or alternatively, in 
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accordance with the configuration, may be implemented in 
the form of software, which is processed by a computer. 
0084 As described above, the present invention has a 
highly practical effect of providing a Sufficient dynamic range 
to image capturing apparatuses, and therefore, is significantly 
useful and applicable. 

1-2. (canceled) 
3. A wide dynamic range image capturing apparatus com 

prising: 
an image capturing device for capturing image data having 

an electric charge accumulation period varying every a 
frame; 

a preprocess block for performing DC adjustment, gain 
adjustment, and gamma characteristics adjustment with 
respect to the image data; 

a data storage memory for storing the image data; 
a memory control block for controlling a write or read 

operation of the image data with respect to the data 
storage memory; 

an image combining block for performing a combining 
operation process with respect to two frames of image 
data having the different electric charge accumulation 
periods to generate combined image data; 

an image processing block for performing video signal 
processing with respect to the combined image data, 

a dedicated frame buffer memory for storing the image 
data; and 

a dedicated memory control block for controlling a write or 
read operation of the image data with respect to the 
dedicated frame buffer memory, 

wherein the memory control block can perform in parallel 
a process of writing a current frame of image data cap 
tured by the image capturing device into the data storage 
memory, a process of reading a previous frame of image 
data stored in the data storage memory, and a process of 
writing the combined image data generated in the image 
combining block into the data storage memory, 

the image capturing device captures a long-time exposure 
frame and a short-time exposure frame each every other 
frame, to Successively output image data having an elec 
tric charge accumulation period varying every a frame, 

the dedicated memory control block reads a previous frame 
of image data stored in the dedicated frame buffer 
memory while writing a current frame of image data 
captured by the image capturing device into the same 
address, and 

the image combining block stores combined image data 
generated by performing a combining operation process 
with respect to the current frame of image data and the 
previous frame of image data, into the data storage 
memory. 

4. A wide dynamic range image capturing apparatus com 
prising: 

an image capturing device for capturing image data having 
an electric charge accumulation period varying every a 
frame; 

a preprocess block for performing DC adjustment, gain 
adjustment, and gamma characteristics adjustment with 
respect to the image data; 

a data storage memory for storing the image data; 
a memory control block for controlling a write or read 

operation of the image data with respect to the data 
storage memory; 
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an image combining block for performing a combining 
operation process with respect to two frames of image 
data having the different electric charge accumulation 
periods to generate combined image data; 

an image processing block for performing video signal 
processing with respect to the combined image data; 

a dedicated frame buffer memory for storing the image 
data; and 

a dedicated memory control block for controlling a write or 
read operation of the image data with respect to the 
dedicated frame buffer memory, 

wherein the memory control block can perform in parallel 
a process of writing a current frame of image data cap 
tured by the image capturing device into the data storage 
memory, a process of reading a previous frame of image 
data stored in the data storage memory, and a process of 
writing the combined image data generated in the image 
combining block into the data storage memory, 

the image capturing device captures a long-time exposure 
frame and a short-time exposure frame each every other 
frame, to Successively output image data having an elec 
tric charge accumulation period varying every a frame, 

the dedicated memory control block reads a previous frame 
of image data stored in the dedicated frame buffer 
memory while writing a current frame of image data 
captured by the image capturing device into the same 
address, and 

the image combining block inputs combined image data 
generated by performing a combining operation process 
with respect to the current frame of image data and the 
previous frame of image data, directly into the image 
processing block So as to Successively perform video 
signal processing. 

5. A wide dynamic range image capturing apparatus com 
prising: 

an image capturing device for capturing image data having 
an electric charge accumulation period varying every a 
frame; 

a preprocess block for performing DC adjustment, gain 
adjustment, and gamma characteristics adjustment with 
respect to the image data; 

a data storage memory for storing the image data; 
a memory control block for controlling a write or read 

operation of the image data with respect to the data 
storage memory; 

an image combining block for performing a combining 
operation process with respect to two frames of image 
data having the different electric charge accumulation 
periods to generate combined image data; 

an image processing block for performing video signal 
processing with respect to the combined image data; 

two dedicated frame buffer memories for storing the image 
data; and 

a dedicated memory control block for controlling a write or 
read operation of the image data with respect to the 
dedicated frame buffer memories, 

wherein the memory control block can perform in parallel 
a process of writing a current frame of image data cap 
tured by the image capturing device into the data storage 
memory, a process of reading a previous frame of image 
data stored in the data storage memory, and a process of 
writing the combined image data generated in the image 
combining block into the data storage memory, 
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the image capturing device captures a long-time exposure 
frame and a short-time exposure frame each every other 
frame, to successively output image data having an elec 
tric charge accumulation period varying every a frame, 

the dedicated memory control block switches and writes 
data of the long-time exposure frame and data of the 
short-time exposure frame on a frame-by-frame basis 
into one of the two dedicated frame buffer memories 
while reading the other dedicated frame buffer memory 
during a frame period, and 

the image combining block stores combined image data 
generated by performing a combining operation process 
with respect to the current frame of image data and the 
previous frame of image data, into the data storage 
memory. 

6. A wide dynamic range image capturing apparatus com 
prising: 

an image capturing device for capturing image data having 
an electric charge accumulation period varying every a 
frame; 

a preprocess block for performing DC adjustment, gain 
adjustment, and gamma characteristics adjustment with 
respect to the image data; 

a data storage memory for storing the image data; 
a memory control block for controlling a write or read 

operation of the image data with respect to the data 
storage memory; 

an image combining block for performing a combining 
operation process with respect to two frames of image 
data having the different electric charge accumulation 
periods to generate combined image data; 

an image processing block for performing video signal 
processing with respect to the combined image data; 

two dedicated frame buffer memories for storing the image 
data; and 
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a dedicated memory control block for controlling a write or 
read operation of the image data with respect to the 
dedicated frame buffer memories, 

wherein the memory control block can perform in parallel 
a process of writing a current frame of image data cap 
tured by the image capturing device into the data storage 
memory, a process of reading a previous frame of image 
data stored in the data storage memory, and a process of 
Writing the combined image data generated in the image 
combining block into the data storage memory, 

the image capturing device captures a long-time exposure 
frame and a short-time exposure frame each every other 
frame, to successively output image data having an elec 
tric charge accumulation period varying every a frame. 

the dedicated memory control block switches and writes 
data of the long-time exposure frame and data of the 
short-time exposure frame on a frame-by-frame basis 
into one of the two dedicated frame buffer memories 
while reading the other dedicated frame buffer memory 
during a frame period, and 

the image combining block inputs combined image data 
generated by performing a combining operation process 
with respect to the current frame of image data and the 
previous frame of image data, directly into the image 
processing block so as to successively perform video 
signal processing. 

7. (canceled) 
8. The wide dynamic range image capturing apparatus of 

claim 4, further comprising: 
an output signal select block for receiving the image data 

output from the preprocess block and the combined 
image data output from the image combining block, and 
Selectively outputting one of the image data and the 
combined image data. 

9-18. (canceled) 


