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(57) ABSTRACT 

A red eye image correction device includes: a data Size 
conversion unit that executes reduction processing on an 
image So as to retain color component information contained 
in the image and generates a Sub image with a Smaller data 
Size than the image, a red eye detection unit that detects data 
corresponding to red eye portions in data constituting the 
Sub image; a position information calculation unit that 
obtains through calculation Second position information 
indicating positions of data corresponding to the red eye 
portions in data constituting the image by using first position 
information indicating positions of the detected data in the 
Sub image data; and a red eye correction unit that executes 
red eye correction processing on the data of the image 
indicated by the Second position information. 
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RED EYE IMAGE CORRECTION DEVICE, 
ELECTRONIC CAMERA AND RED EYE IMAGE 

CORRECTION PROGRAM PRODUCT 

INCORPORATION BY REFERENCE 

0001. The disclosures of the following priority applica 
tion and publication are herein incorporated by reference: 

0002 Japanese Patent Application No. 2004-032452 
filed Feb. 9, 2004 

0003 Japanese Laid Open Patent Publication No. H 
6-350914 

BACKGROUND OF THE INVENTION 

0004) 1. Field of the Invention 
0005 The present invention relates to a device that 
corrects a red eye image contained in an image photo 
graphed by using an electronic flash unit. 
0006 2. Description of Related Art 
0007. There is a technology known in the related art that 
is adopted to correct the “red eye phenomenon' manifesting 
in an image (see Japanese Laid Open Patent Publication No. 
H 6-350914). The “red eye phenomenon", in which the 
pupils in the eyes of people and the like are rendered in red 
color in imageS photographed by using an electronic flash 
unit, is caused as the illuminating light emitted from the 
electronic flash device is reflected from within the eyeballs. 
Japanese Laid Open Patent Publication No. H 6-350914 
discloses a technology whereby the red eye data portion is 
extracted from the digital image data read from the raw data 
and the extracted red eye data portion is corrected to a 
normal pupil color. A problem with the method, in which the 
red eye data portion is extracted from the entire image data, 
is that when the data Size of the image data is large, the red 
eye portion extraction processing takes a long time. Japa 
nese Laid Open Patent Publication No. 2000-299812 dis 
closes an electronic camera that executeS photographing 
operations by using an electronic flash unit and without 
using the electronic flash unit, extracts the red eye data 
portion in the image by calculating the correlation between 
the images obtained through the individual photographing 
operations and executes red eye correction processing on the 
extracted red eye data portion. 

SUMMARY OF THE INVENTION 

0008. The technology disclosed in Japanese Laid Open 
Patent Publication No. 2000-299812 requires two photo 
graphed images to enable the red eye correction processing 
for a single photographed image. 
0009. According to the 1st aspect of the invention, a red 
eye image correction device comprises: a data size conver 
Sion unit that executes reduction processing on an image So 
as to retain color component information contained in the 
image and generates a Sub image with a Smaller data Size 
than the image; a red eye detection unit that detects data 
corresponding to red eye portions in data constituting the 
Sub image; a position information calculation unit that 
obtains through calculation Second position information 
indicating positions of data corresponding to the red eye 
portions in data constituting the image by using first position 
information indicating positions of the detected data in the 
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Sub image data; and a red eye correction unit that executes 
red eye correction processing on the data of the image 
indicated by the Second position information. 
0010. According to the 2nd aspect of the invention, in the 
red eye image correction device according to the 1st aspect 
it is preferred that the data Size conversion unit generates the 
Sub image if the data Size of the image is equal to or greater 
than a predetermined value. 
0011. According to the 3rd aspect of the invention, in the 
red eye image correction device according to the 1st or 2nd 
aspect, it is preferred that there is further provided a proceSS 
regulating unit that interrupts detection processing by the red 
eye detection unit, calculation processing by the position 
information calculation unit or the red eye correction pro 
cessing by the red eye correction unit if the processing has 
been executed over a length of time exceeding a predeter 
mined time length and proceeds to execute processing other 
than the detection processing, the calculation processing and 
the red eye correction processing. 
0012. According to the 4th aspect of the invention, in the 
red eye image correction device according to the 3rd aspect, 
it is preferred that there is further provided a data recording 
unit that records data indicating incomplete red eye correc 
tion in correlation with the data of the image if the proceSS 
ing is interrupted by the proceSS regulating unit. 
0013. According to the 5th aspect of the invention, in the 
red eye image correction device according to the 4th aspect, 
it is preferred that the data Size conversion unit generates the 
Sub image in correspondence to an image correlated with the 
data indicating incomplete red eye correction. 
0014. According to the 6th aspect of the invention, an 
electronic camera comprises: a red eye image correction 
device according to any of the 1st through 5th aspect; an 
image-capturing unit that captures a Subject image and 
generates image data that include a color component; a light 
emission instruction unit that outputs a light emission 
instruction signal to an electronic flash unit which illumi 
nates a Subject during a photographing operation; and a 
recording unit that records the data constituting the image 
into a recording medium. 
0015 According to the 7th aspect of the invention, an 
electronic camera comprises: an image-capturing unit that 
captures a Subject image and generates image data; a Sub 
image generation unit that executes reduction processing on 
the image data to generate a Sub image data with a Smaller 
data Size than the image data; a red eye detection unit that 
executes detection processing to detect red eye portions in 
the Sub image data; a position information calculation unit 
that executes calculation processing to obtain Second posi 
tion information indicating positions of red eye portions in 
the image data by using first position information indicating 
positions of the detected red eye portions in the Sub image 
data; a red eye correction unit that executes red eye correc 
tion processing on the image data based upon the Second 
position information; and a recording unit that records the 
image data having undergone the red eye correction pro 
cessing into a recording medium. 
0016. According to the 8th aspect of the invention, in the 
electronic camera according to the 7th aspect, it is preferred 
that: if at least one of the detection processing by the red eye 
detection unit, the calculation processing by the position 
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information calculation unit and the red eye correction 
processing by the red eye correction unit has been executed 
over a length of time exceeding a predetermined time length, 
the red eye correction unit does not execute the red eye 
correction processing on the image data; and the recording 
unit records the image data having not undergone the red eye 
correction processing with information indicating that the 
red eye correction processing has not undergone, into the 
recording medium. 
0.017. According to the 9th aspect of the invention, in the 
electronic camera according to the 8th aspect, it is preferred 
that there is further provided: an image obtaining unit that 
obtains the image data recorded in the recording medium; 
and a control unit that controls the reduction processing by 
the Sub image generation unit, the detection processing by 
the red eye detection unit, the calculation processing by the 
position information calculation unit and the red eye cor 
rection processing by the red eye correction unit to be 
executed on the obtained image, when the obtained image 
data includes the information indicating that the red eye 
correction processing has not undergone. 
0.018. According to the 10th aspect of the invention, in 
the electronic camera according to the 9th aspect, it is 
preferred that the recording unit records the obtained image 
data having undergone the red eye correction processing into 
the recording medium. 
0.019 According to the 11th aspect of the invention, a 
computer-readable computer program product contains a red 
eye image correction program. The red eye image correction 
program comprises: an instruction code for executing reduc 
tion processing on an image So as to retain color component 
information contained in the image and generating a Sub 
image with a Smaller data Size than the image, an instruction 
code for detecting data corresponding to red eye portions in 
data constituting the Sub image, an instruction code for 
obtaining through calculation Second position information 
indicating positions of data corresponding to the red eye 
portions in data constituting the image by using first position 
information indicating positions of the detected data in the 
Sub image data, and an instruction code for executing red 
eye correction on the data of the image indicated by the 
Second position information. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIG. 1 is a block diagram showing the essential 
Structure adopted in the electronic camera achieved in an 
embodiment of the present invention; 
0021 FIG. 2 presents a flowchart of the processing 
executed by the CPU during the red eye correction proceSS 
ing in the photographing mode, 
0022 FIG. 3 presents a flowchart of the processing 
executed by the CPU during the red eye correction proceSS 
ing in the reproduction mode; and 
0023 FIG. 4 shows how the program may be provided to 
a personal computer. 

DESCRIPTION OF PREFERRED EMBODIMENT 

0024. The following is an explanation of a preferred 
embodiment of the present invention, given in reference to 
the drawings. FIG. 1 is a block diagram of the essential 
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Structure adopted in an electronic camera 10 achieved in an 
embodiment of the present invention. A CPU 101 in FIG. 1 
is constituted with a microcomputer and the like. The CPU 
101 executes Specific arithmetic operations by using Signals 
input thereto from various blocks to be detailed later and 
outputs control Signals generated based upon the arithmetic 
operation results to the individual blockS. 
0025. An image-capturing element 121 is constituted 
with a CCD image Sensor or the like. The image-capturing 
element 121 captures an image formed with a Subject light 
flux having passed through a photographic lens 20 and 
outputs image-capturing Signals to an A/D conversion circuit 
122. The A/D conversion circuit 122 converts the analog 
image-capturing Signals to digital signals. 

0026. In a buffer memory 123, image data resulting from 
the digital conversion are temporarily Stored. In addition to 
executing image processing Such as white balance proceSS 
ing on the digitized image data, the CPU 101 executes 
compression processing for compressing the image data 
having undergone the image processing in a specific format, 
decompression processing for decompressing compressed 
image data and the like. The buffer memory 123 is utilized 
to temporarily Store data to undergo the image processing, 
data currently undergoing the image processing and data 
having undergone the image processing. 

0027. A recording medium 124 is constituted with a 
memory card or the like that can be detachably loaded in an 
electronic camera main unit 10. Image data to be saved are 
recorded into the recording medium 124. 
0028. A memory 102 is utilized by the CPU 101 as its 
work area. An image reproduction circuit 103, which 
includes a frame memory, generates display data to be 
displayed at a display device 104. The display device 104 
may be, for instance, a liquid crystal display monitor. At the 
display device 104, images constituted of display data Stored 
in the frame memory and text information Such as menus are 
reproduced and displayed by the image reproduction circuit 
103. 

0029. A range finding device 110 detects the adjustment 
State of the focal point position achieved through the pho 
tographic lens 20 and outputs a detection signal to the CPU 
101. A lens drive device 111 drives a focus lens (not shown) 
included in the photographic lens 20 forward/backward 
along the optical axis in response to a command from the 
CPU 101 so as to adjust the focal point position of the 
photographic lens 20. The detection Signal indicating the 
focal point adjustment State is used as distance information 
indicating the distance to the main Subject. 

0030. An operating member 105, which includes a mode 
selector switch and a flash unit on/off switch (not shown), 
outputs an operation signal corresponding to a specific 
setting operation to the CPU 101. Based upon the operation 
signal input from the operating member 105, the CPU 101 
executes Setting change processing. The mode Selector 
Switch outputs an operation signal in response to which the 
electronic camera is Switched to, for instance, a photograph 
ing mode, a reproduction mode or a Setup mode. The 
photographing mode is an operation mode in which an 
image is photographed as the shutter release button (not 
shown) is pressed down, the reproduction mode is an 
operation mode in which an image constituted of image data 
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recorded in the recording medium 124 is reproduced and 
displayed at the display device 104 and the Setup mode is an 
operation mode Selected to perform menu operations or the 
like. 

0031. The electronic flash unit on/off switch outputs an 
operation signal indicating that light emission from the 
electronic flash unit 112 is to be allowed/disallowed. 

0032. Upon receiving a light emission instruction from 
the CPU 101 in a light emission allowed state, the electronic 
flash unit 112 emits Supplementary photographing light and 
illuminates the main Subject. More specifically, in response 
to the light emission instruction issued by the CPU 101, it 
releases an electrical charge Stored in the main capacitor 
thereof (not shown) into a discharge tube 112a constituted 
with a Xenon tube or the like, thereby inducing a flash light 
emission at the Xenon tube 112a. 

0033. The present invention relates to a specific correc 
tion of the “red eye phenomenon' manifesting in an image 
photographed with the electronic camera described above. 
The electronic camera achieved in the embodiment executes 
the red eye phenomenon correction on a photographed 
image under the following two sets of circumstances 

0034 (1) on a photographed image prior to being 
recorded into the recording medium 124 in the 
photographing mode 

0035 (2) on an image read from the recording 
medium 124 in the reproduction mode 

0036) 
0037. The red eye correction processing executed in the 
photographing mode in case (1) above is now explained in 
reference to the flowchart (FIG. 2) of the processing 
executed by the CPU 101 of the electronic camera. The 
program in conformance to which the processing in FIG. 2 
is executed is started up as the electronic camera Set to 
execute the red eye correction processing photographs an 
image by emitting flash light with the electronic flash unit 
112 and the digital image data are Stored into the buffer 
memory 123. It is to be noted that the setting for the red eye 
correction processing is preselected through a menu opera 
tion performed in the setup mode described above in the 
electronic camera. 

0038. In step S11 in FIG. 2, the CPU 101 reads out the 
image data having been Stored in the buffer memory 123 and 
writes the image data thus read out in the work memory 102, 
before the operation proceeds to Step S12. The image written 
in the memory 102 at this time has a data size (e.g., 2592 
dotsx1944 dots) having been set in the electronic camera for 
the photographing operation, and Such an image is referred 
to as a main image in this document. 
0039. In step S12, the CPU 101 generates a reduced 
image having a Smaller data size (e.g., 1024 dotsx768 dots) 
compared to the main image and Stores the reduced image 
into the memory 102, before proceeding to step S13. The 
reduced image thus Stored into the memory is referred to as 
a Sub image in this document. The Sub image is generated 
through Sub-Sampling processing or cull processing com 
bined with interpolation processing, instead of the So-called 
Simple Sub-Sampling processing, So as to ensure that the 
color component information indicating the “red eye” por 
tions in the main image does not become culled through the 

-Photographing Mode 
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reduction processing. It is to be noted that if the data Size of 
the main image is smaller than 1024 dotsx768 dots, the main 
image should be utilized directly as the Sub image. 
0040. In step S13, the CPU 101 starts a search for 
correction positions (positions at which the “red eye” por 
tions are present in the Sub image) by using the Sub image 
(Sub-Sampled image), and then the operation proceeds to 
step S14. The search for the correction positions is achieved 
by extracting the “red eye” portions contained in the Sub 
image, for which the technology disclosed in Japanese Laid 
Open Patent Publication No. H 6-350914, for instance, may 
be adopted. 
0041). In step S14, the CPU 101 makes a decision as to 
whether or not the search has ended. The CPU 101 proceeds 
to Step S16 upon making an affirmative decision in Step S14 
if the “red eye” position Search has been completed, whereas 
it makes a negative decision in step S14 if the “red eye” 
position Search has not been completed yet, to proceed to 
step S15. 
0042. In step S15, the CPU 101 makes a decision as to 
whether or not a timeout has occurred. The CPU 101 makes 
an affirmative decision in step S15 if a predetermined length 
of time (e.g., 3 Sec) has elapsed since the Search start and, in 
this case, the CPU 101 interrupts the search processing and 
proceeds to Step S22. If, on the other hand, 3 Seconds have 
not elapsed since the search start, the CPU 101 makes a 
negative decision in step S15 and returns to step S13. In such 
a case, the "red eye' position Search processing is continu 
ously executed. 
0043. In step S16, the CPU 101 converts position infor 
mation (correction position information) indicating the “red 
eye” portions in the Sub image extracted through the “red 
eye” position Search processing to position information on 
the main image, before proceeding to Step S17. More 
Specifically, it obtains through calculation coordinate infor 
mation indicating the coordinates corresponding to the “red 
eyes' in the main image by using the coordinate information 
indicating the coordinates corresponding to the “red eyes' in 
the Sub image. In other words, it obtains address information 
indicating the addresses at which the data corresponding to 
the “red eyes' are Stored in the address Space in the memory 
102 in which the main image is written. 
0044. After starting the red eye correction processing on 
the main image in step S17, the CPU 101 proceeds to step 
S18. The red eye correction processing is executed on the 
data corresponding to the addresses ascertained as explained 
above in the main image written in the memory 102. In the 
red eye correction, the color of the “red eyes' having been 
extracted is converted to the normal pupil color by, for 
instance, adopting the technology disclosed in Japanese Laid 
Open Patent Publication No. H 6-350914. 
0045. In step S18, the CPU 101 makes a decision as to 
whether or not the correction has ended. The CPU 101 
makes an affirmative decision in step S18 if the red eye 
correction has been completed to proceed to Step S20, 
whereas it makes a negative decision in Step S18 if the red 
eye correction has not been completed to proceed to Step 
S19. 

0046) In step S19, the CPU 101 makes a decision as to 
whether or not a timeout has occurred. The CPU 101 makes 
an affirmative decision in step S19 if a predetermined length 
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of time (e.g., 3 Sec) has elapsed since the correction start 
and, in this case, the CPU 101 interrupts the red eye 
correction processing and proceeds to Step S22. If, on the 
other hand, 3 Seconds have not elapsed since the correction 
start, the CPU 101 makes a negative decision in step S19 and 
returns to step S13. In such a case, the “red eye” correction 
processing is continuously executed. 
0047. In step S22, the CPU 101 sets up a red eye 
correction incomplete flag before proceeding to Step S20. 
The red eye correction incomplete flag indicates that the 
Search processing executed to locate the “red eye' positions 
or the red eye correction processing has not been completed 
yet. 

0048. In step S20, the CPU 101 executes processing for 
compressing the main image data to data in the JPEG 
format, and then the operation proceeds to Step S21. In Step 
S21, the CPU 101 generates a data file containing the main 
image data having undergone the compression processing, 
records the data file thus generated into the recording 
medium 124 and then ends the processing in FIG. 2. It is to 
be noted that if the red eye correction processing has been 
completed, the CPU 101 includes information needed to 
restore the main image having undergone the red eye cor 
rection processing to the pre-red-eye-correction main image 
(e.g., correction position information indicating the correc 
tion positions in the main image and the details of the 
correction achieved through the red eye correction proceSS 
ing) in the data file recorded into the recording medium 124. 
In addition, if the red eye correction incomplete flag is Set, 
the CPU 101 includes information indicating that the red eye 
correction incomplete flag is Set in the data file recorded into 
the recording medium 124. 
0049) 
0050. The red eye correction processing executed in the 
reproduction mode in case (2) above is now explained in 
reference to the flowchart (FIG. 3) of the processing 
executed by the CPU 101 of the electronic camera. The 
program in conformance to which the processing in FIG. 3 
is executed is started up as the electronic camera Set to 
execute the red eye correction processing is Switched to the 
reproduction mode. It is to be noted that the Setting for the 
red eye correction processing is preselected through a menu 
operation performed in the Setup mode described above in 
the electronic camera. 

0051). In step S51 in FIG. 3, the CPU 101 reads out one 
of the data files recorded in the recording medium 124 and 
then the operation proceeds to step S52. Files are read out 
Sequentially in, for instance, chronological order, with the 
data file having the oldest generation date/time read out first. 
In step S52, the CPU 101 checks the data file in order to 
ascertain whether or not the red eye correction incomplete 
flag is Set, and then the operation proceeds to Step S53. In 
step S53, the CPU 101 makes a decision as to whether or not 
the red eye correction processing is incomplete. The CPU 
101 makes an affirmative decision in step S53 if the red eye 
correction incomplete flag is Set, before proceeding to Step 
S54. The operation proceeds to step S54 if the red eye 
correction processing needs to be executed. If, on the other 
hand, the presence of the red eye correction incomplete flag 
has been recognized, the CPU 101 makes a negative deci 
sion in step S53 and proceeds to step S61. The operation 
proceeds to step S61 to read out the next data file. 

-Reproduction Mode 
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0052. In step S54, the CPU 101 reads out the image data 
recorded in the data file, writes the image data in the work 
memory 102 and then proceeds to step S55. The image data 
first undergo decompression processing if they have been 
compressed and are then written, whereas uncompressed 
image data are directly written. The image written in the 
memory 102 has the image data size (e.g., 2592 dotsx1944 
dots) having been set in the electronic camera when the 
image was photographed, and this image is referred to as the 
main image. 

0053. In step S55, the CPU 101 generates a reduced 
image having a Smaller data size (e.g., 1024 dotsx768 dots) 
compared to the main image and Stores the reduced image 
into the memory 102, before proceeding to step S56. The 
reduced image thus Stored into the memory is referred to as 
a Sub image in this document. The Sub image is generated 
through Sub-Sampling processing or cull processing com 
bined with interpolation processing, as in the photographing 
mode. If the data Size of the main image is Smaller than 1024 
dotsx768 dots, the main image should be utilized directly as 
the Sub image, as in the photographing mode. 

0054) In step S56, the CPU 101 starts a search for 
correction positions (positions at which the “red eye” por 
tions are present in the Sub image) by using the Sub image 
(Sub-Sampled image), and then the operation proceeds to 
step S57. It is to be noted that timeout processing is not 
executed in the reproduction mode. 

0055. In step S57, the CPU 101 converts position infor 
mation (correction position information) indicating the “red 
eye” portions in the Sub image extracted through the “red 
eye” position Search processing to position information on 
the main image, before proceeding to Step S58. AS in the 
photographing mode, the processing in Step S57 is executed 
in order to utilize the coordinate information indicating the 
coordinates corresponding to the “red eyes' detected in the 
Sub image in conjunction with the main image. 

0056. In step S58, the CPU 101 executes the red eye 
correction processing on the main image and then the 
operation proceeds to step S59. It is to be noted that timeout 
processing is not executed in the reproduction mode. 
0057. In step S59, the CPU 101 executes processing for 
compressing the main image data having undergone the red 
eye correction processing to data in the JPEG format before 
proceeding to step S60. It is to be noted that if the pre-red 
eye-correction main image data had not been compressed, 
the compression processing is skipped. In step S60, the CPU 
101 generates a data file containing the main image data and 
records the data file into the recording medium 124 through 
an overwrite before proceeding to step S61. The CPU 101 
includes information needed to restore the main image 
having undergone the red eye correction processing to the 
pre-red eye correction main image (e.g., correction position 
information indicating the correction positions in the main 
image and details of the correction achieved through the red 
eye correction processing) in the data file and deletes the 
information indicating that the red eye correction incomplete 
flag is Set before recording the data file into the recording 
medium 124. 

0.058. In step S61, the CPU 101 makes a decision as to 
whether or not the last image file has been processed. If no 
more image data files are recorded in the recording medium 
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124, the CPU 101 makes an affirmative decision in step S61 
and ends the processing in FIG. 3. If another image data file 
is recorded in the recording medium 124, the CPU 101 
makes a negative decision in Step S61 and returns to Step 
S51. Then, Similar processing is executed on the other image 
data file. 

0059. The electronic camera achieved in the embodiment 
described above is now Summarized. 

0060 (1) As an image is photographed by emitting flash 
light with the electronic flash unit 112 in the photographing 
mode, the electronic camera Set for the red eye correction 
processing executes the red eye correction processing before 
the data file containing the image is recorded into the 
recording medium 124. Since it is not necessary to record 
two files, i.e., the pre-red-eye-correction processing data file 
and the post-red-eye-correction processing data file, into the 
recording medium 124, a greater number of images can be 
recorded in the recording medium 124 compared to the 
number of images that can be recorded when both files need 
to be recorded. In addition, the length of time required to 
record the images into the recording medium 124 can be 
reduced. Furthermore, Since the red eye correction is 
executed on the photographed image, the electronic flash 
unit 112 does not need to execute the preliminary light 
emission during the photographing operation in order to 
reduce the extent of the red eye phenomenon. Thus, the 
photographing operation can be executed faster compared to 
a photographing operation during which the preliminary 
light emission needs to be executed, and since no prelimi 
nary light emission needs to be executed, the power con 
Sumption can be kept down. 
0061 (2) During the red eye correction processing, the 
“red eye” portions are searched (S13) by using the Sub image 
with a Smaller data Size than the main image, position 
information indicating the positions corresponding to the 
"red eyes' in the main image is obtained through calculation 
based upon the position information obtained through the 
Search (step S16), and the correction processing is executed 
on the portion of the main image data corresponding to the 
calculated position information (S17). As a result, the length 
of time required to execute the Search can be greatly reduced 
compared to the length of time required to Search for the 
"red eye' portions by using the main image data. For 
instance, when the data Size of the main image is 2592 
dotsx1944 dots and the data size of the Sub image is 1024 
dotsx768 dots, far fewer dots need to be searched and thus, 
the length of Search time can be reduced to approximately 
/6. In addition, unlike in the related art (Patent Reference 
Literature 2), it is not necessary to photograph two images 
and consequently, the capacity of the memory used by the 
CPU to execute the arithmetic operations does not need to be 
large and the length of time required for the photographing 
operation, too, can be reduced. 
0062 (3) A decision is made as to whether or not a 
timeout has occurred (step S15, step S19), and if the red eye 
correction processing (including the red eye portion Search) 
needs to be executed longer than the predetermined length of 
time, the processing is interrupted. As a result, Since pro 
tracted red eye correction processing does not delay the 
photographing operation for the next frame, a good photo 
opportunity is not missed. 
0063 (4) If the red eye correction processing is inter 
rupted, information indicating that the red eye correction 

Aug. 11, 2005 

processing is incomplete is included in the data file of the 
image, and thus, data files having imageS recorded without 
completing the red eye correction can be easily Searched. 
0064 (5) In the reproduction mode, the electronic camera 
Set for the red eye correction processing Sequentially 
executes red eye correction processing on data files having 
recorded therein the information indicating that the red eye 
correction processing is incomplete. Thus, the user does not 
need to indicate to the electronic camera whether or not each 
data file needs to undergo the red eye correction processing. 
Since the electronic camera automatically executes the red 
eye correction processing on images that need to undergo the 
red eye correction among the data files recorded in the 
recording medium 124, the operability of the electronic 
camera is improved. 
0065 (6) In the reproduction mode, no timeout decision 
making is executed, and, as a result, the red eye correction 
processing (including the red eye portion Search) in the 
reproduction mode is executed with a high degree of reli 
ability. 

0066 While the image data stored in the buffer memory 
123 are written over in the work memory 102 in the 
explanation given above, a common memory may be used to 
constitute the buffer memory 123 and the work memory 102. 
0067. The Sub image used to detect the “red eye” portions 
may be generated by using the main image before under 
going white balance adjustment processing or the main 
image having undergone white balance adjustment proceSS 
Ing. 

0068. It is desirable that information indicating that the 
red eye correction processing is currently in progreSS be 
displayed at the display device 104 during the red eye 
correction processing (including the red eye portion Search), 
i.e., after the processing in Step S11 Starts until the proceSS 
ing in step S20 starts. The information indicating that the red 
eye correction processing is currently in progreSS may be, 
for instance, an icon of an “eye' displayed over the freeze 
image. 

0069. While the processing in FIG. 3 starts as the elec 
tronic camera Set for the red eye correction processing is 
Switched to the reproduction mode, it may also start when 
the main Switch of the electronic camera Set in the repro 
duction mode is turned on and when the recording medium 
124 is loaded into the electronic camera Set in the repro 
duction mode. 

0070 The data size of the Sub image does not need to be 
1024 dotsx768 dots, and an optimal size setting may be 
Selected in correspondence to the processing Speed of the 
CPU 101 and the data size of the main image. 
0071. The data size of the Sub image may be adjusted in 
correspondence to the photographing conditions, as well. 
For instance, the data Size of the Sub image may be adjusted 
in correspondence to the distance to the main Subject. The 
data Size should be set to a larger value when the Subject 
distance is significant since the face (particularly the eyes) of 
the main Subject photographed in the image tends to range 
over a Small area, whereas the data Size should be set to a 
Smaller value when the Subject distance is Small Since the 
face of the main Subject photographed in the image tends to 
range over a large area. The detection signal provided by the 
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range finding device 112 is used as the distance information 
indicating the distance to the main Subject. 
0.072 In addition, the data size of the Sub image may be 
adjusted in correspondence to the focal length of the pho 
tographic lens. The data Size should be set to a larger value 
when the focal length is Small since the face (particularly the 
eyes) of the main Subject photographed in the image tends 
to range over a Small area, whereas the data Size should be 
Set to a Smaller value when the focal length is great Since the 
face of the main Subject photographed in the image tends to 
range over a large area. The lens position detection Signal 
provided by the lens drive device 111 or the like is used as 
the focal length information. 
0073. Furthermore, the data size of the Sub image may be 
adjusted in correspondence to the Specific photographing 
mode (e.g., a Scene assist mode) set for the camera. The data 
Size of the Sub image should be reduced for a portrait 
photographing operation Since the face of a single Subject 
photographed in the image ranges over a large area. The data 
Size of the Sub image should be increased for a group picture 
in which the face of each Subject photographed in the image 
ranges over a Small area. 
0.074. While the timeout processing is individually 
executed after Starting the red eye portion Search processing 
(step S13) and after starting the red eye correction process 
ing (step S17), it may be executed after starting the position 
information conversion processing (step S16), as well. By 
executing the timeout processing individually after starting 
the various types of processing, it is possible to interrupt the 
processing if execution of the red eye portion Search, the Sub 
image-to-main image position information conversion or the 
red eye correction processing goes on longer than the 
predetermined length of time. It is to be noted that a value 
other than 3 Sec may be selected as appropriate for the 
predetermined length of time used in the timeout decision 
making. 

0075 A red eye correction processing program in con 
formance to which the processing in FIG. 3 is executed may 
be prepared and the program may be taken into a personal 
computer or the like which is then enabled to function as a 
red eye image correction device. In Such a case, the program 
should be loaded into a data Storage device of the personal 
computer and the personal computer executing the loaded 
program functions as the red eye image correction device. 
The program may be loaded by loading a recording medium 
having Stored therein the program in the personal computer 
or via a network. 

0.076 FIG. 4 shows how the program may be provided to 
a personal computer. A personal computer 200 obtains the 
program via a CD-ROM 204. The personal computer 200 
can also be connected with a communication line 201. A 
computer 202 is a Server computer that provides the program 
stored in a recording medium such as a hard disk 203. The 
communication line 201 may be a communication line for 
Internet communication, personal computer communication 
or the like, or it may be a dedicated communication line. The 
computer 202 reads out the program Stored in the hard disk 
203 and transmits the program thus read out to the personal 
computer 200 via the communication line 201. Namely, the 
program embodied as a data Signal on a carrier wave is 
transmitted via the communication line 201. In short, the 
program can be distributed as a computer-readable computer 
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program product adopting any of various modes Such as a 
recording medium and a carrier wave. 
0077. The above described embodiment is an example, 
and various modifications can be made without departing 
from the Spirit and Scope of the invention. 

1. A red eye image correction device, comprising: 

a data Size conversion unit that executes reduction pro 
cessing on an image So as to retain color component 
information contained in the image and generates a Sub 
image with a Smaller data Size than the image; 

a red eye detection unit that detects data corresponding to 
red eye portions in data constituting the Sub image; 

a position information calculation unit that obtains 
through calculation Second position information indi 
cating positions of data corresponding to the red eye 
portions in data constituting the image by using first 
position information indicating positions of the 
detected data in the Sub image data; and 

a red eye correction unit that executes red eye correction 
processing on the data of the image indicated by the 
Second position information. 

2. A red eye image correction device according to claim 
1, wherein: 

the data Size conversion unit generates the Sub image if 
the data size of the image is equal to or greater than a 
predetermined value. 

3. A red eye image correction device according to claim 
1, further comprising: 

a process regulating unit that interrupts detection process 
ing by the red eye detection unit, calculation processing 
by the position information calculation unit or the red 
eye correction processing by the red eye correction unit 
if the processing has been executed over a length of 
time exceeding a predetermined time length and pro 
ceeds to execute processing other than the detection 
processing, the calculation processing and the red eye 
correction processing. 

4. A red eye image correction device according to claim 
3, further comprising: 

a data recording unit that records data indicating incom 
plete red eye correction in correlation with the data of 
the image if the processing is interrupted by the process 
regulating unit. 

5. A red eye image correction device according to claim 
4, wherein: 

the data Size conversion unit generates the Sub image in 
correspondence to an image correlated with the data 
indicating incomplete red eye correction. 

6. An electronic camera, comprising: 
a red eye image correction device according to claim 1, 
an image-capturing unit that captures a Subject image and 

generates image data that include a color component; 
a light emission instruction unit that outputs a light 

emission instruction signal to an electronic flash unit 
which illuminates a Subject during a photographing 
operation; and 
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a recording unit that records the data constituting the 
image into a recording medium. 

7. An electronic camera, comprising: 
an image-capturing unit that captures a Subject image and 

generates image data; 
a Sub image generation unit that executes reduction pro 

cessing on the image data to generate a Sub image data 
with a Smaller data Size than the image data; 

a red eye detection unit that executes detection processing 
to detect red eye portions in the Sub image data; 

a position information calculation unit that executes cal 
culation processing to obtain Second position informa 
tion indicating positions of red eye portions in the 
image data by using first position information indicat 
ing positions of the detected red eye portions in the Sub 
image data; 

a red eye correction unit that executes red eye correction 
processing on the image data based upon the Second 
position information; and 

a recording unit that records the image data having 
undergone the red eye correction processing into a 
recording medium. 

8. An electronic camera according to claim 7, wherein: 
if at least one of the detection processing by the red eye 

detection unit, the calculation processing by the posi 
tion information calculation unit and the red eye cor 
rection processing by the red eye correction unit has 
been executed over a length of time exceeding a 
predetermined time length, the red eye correction unit 
does not execute the red eye correction processing on 
the image data; and 

the recording unit records the image data having not 
undergone the red eye correction processing with infor 
mation indicating that the red eye correction processing 
has not undergone, into the recording medium. 

9. An electronic camera according to claim 8, further 
comprising: 

an image obtaining unit that obtains the image data 
recorded in the recording medium; and 

a control unit that controls the reduction processing by the 
Sub image generation unit, the detection processing by 
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the red eye detection unit, the calculation processing by 
the position information calculation unit and the red 
eye correction processing by the red eye correction unit 
to be executed on the obtained image, when the 
obtained image data includes the information indicat 
ing that the red eye correction processing has not 
undergone. 

10. An electronic camera according to claim 9, wherein: 
the recording unit records the obtained image data having 

undergone the red eye correction processing into the 
recording medium. 

11. A computer-readable computer program product hav 
ing contained therein a red eye image correction program, 
with the red eye image correction program comprising: 

an instruction code for executing reduction processing on 
an image So as to retain color component information 
contained in the image and generating a Sub image with 
a Smaller data Size than the image; 

an instruction code for detecting data corresponding to red 
eye portions in data constituting the Sub image; 

an instruction code for obtaining through calculation 
Second position information indicating positions of 
data corresponding to the red eye portions in data 
constituting the image by using first position informa 
tion indicating positions of the detected data in the Sub 
image data; and 

an instruction code for executing red eye correction on the 
data of the image indicated by the Second position 
information. 

12. A red eye image correction device according to claim 
2, further comprising: 

a process regulating unit that interrupts detection process 
ing by the red eye detection unit, calculation processing 
by the position information calculation unit or the red 
eye correction processing by the red eye correction unit 
if the processing has been executed over a length of 
time exceeding a predetermined time length and pro 
ceeds to execute processing other than the detection 
processing, the calculation processing and the red eye 
correction processing. 


