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(57) ABSTRACT 

Image processing is carried out accurately on image data 
obtained by a digital camera, and a high-quality reproduced 
image is obtained. Reading means 21 reads image data S0 
and image information obtaining means 22 obtains image 
information M Such as information on presence or absence 
of a human face and information on frequency regarding an 
image represented by the image data S0. Scene inference 
means 23 inferS a photography Scene based on photography 
information T attached to the image data S0 and the image 
information M. Information H on the photography Scene is 
input to image processing means 25 where image processing 
conditions G in accordance with the Scene information Hare 
read from a memory 24. Image processing is carried out on 
the image data S0 according to the image processing con 
ditions G and processed image data S1 are obtained. 
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METHOD, APPARATUS, AND PROGRAM FOR 
IMAGE PROCESSING 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a method and an 
apparatus for carrying out image processing on image data 
obtained by a digital camera. Thepresentinventionals.orelat 
eStoaprogram that causes a computer to execute the image 
processing method. 

0003 2. Description of the Related Art 

0004. In a digital electronic still camera (hereinafter 
referred to as a digital camera), an image obtained by 
photography can be recorded as digital image data in a 
recording medium Such as an internal memory or an IC card, 
and can be reproduced by a printer or a monitor based on the 
digital image data. In the case where an image obtained by 
a digital camera is printed, the image is expected to have as 
high a quality as a print generated from a negative film. 

0005. When a print is generated in the above manner, a 
quality of the print can be improved by carrying out thereon 
image processing Such as density conversion processing, 
white balance processing, gradation conversion processing, 
Saturation enhancement processing, and Sharpness proceSS 
ing. Therefore, a method for obtaining a high-quality print 
has been proposed (U.S. Pat. No. 6,011,547). In this method, 
photography information Such as information on an ON or 
OFF State of flash and the type of lighting is attached as tag 
information to image data obtained by a digital camera, and 
more appropriate image processing can be carried out on the 
image data with reference to the photography information 
attached to the image data. 

0006 The tag information also includes information that 
is useful for image processing, in addition to the information 
on the ON or OFF state of flash and the type of lighting. For 
example, the tag information includes information on a 
distance to a Subject, brightness of the Subject, the exposure, 
a photometric quantity at the time of photography, and 
presence or absence of backlight. Therefore, various meth 
ods have been proposed for carrying out image processing 
on image data with use of the photography information (U.S. 
Pat. Nos. 6,133,983, 5,739,924, 5,016,039, 5,596,387 and 
5,710,948 and Japanese Unexamined Patent Publication 
Nos. 8(1996)-307767 and 11(1999)-88576, for example). 
0007. In the image processing methods described above, 
appropriate image processing is carried out on the image 
data by using the photography information. However, if a 
Subject Such as people or Scenery included in an image 
represented by image data varies, an appropriate condition 
for the image processing cannot be found with accuracy if 
the photography information is used alone. 

0008 Meanwhile, a photography mode (such as portrait 
mode, Scenery/distant view mode, macro/close-up mode, 
night view/fireworks mode, marine photograph mode, and 
user exposure correction mode) may be obtained as a portion 
of the photography information So that the image processing 
condition can be found based on the photography mode. 
However, a user may photograph Scenery in the portrait 
mode, for example. If the photography modeis Set errone 

Dec. 2, 2004 

ously inadigital camera, the image processing condition 
cannot be found appropriately. 

SUMMARY OF THE INVENTION 

0009. The present invention has been conceived based on 
consideration of the above circumstances. An object of the 
present invention is therefore to obtain a high-quality repro 
duced image by accurately carrying out image processing on 
image data obtained by a digital camera. 
0010. An image processing method of the present inven 
tion is a method of obtaining processed image data by 
carrying out image processing on image data obtained by a 
digital camera, and the image processing method comprises 
the Steps of: 

0011 obtaining photography information attached 
to the image data; 

0012 obtaining image information on an image rep 
resented by the image data; 

0013 inferring a photography scene of the image 
data, based on the photography information and the 
image information; 

0014 Setting an image processing condition in 
accordance with the photography Scene; and 

0015 obtaining the processed image data by carry 
ing out the image processing on the image data 
according to the image processing condition that has 
been Set. 

0016. In the image processing method of the present 
invention, the image processing condition may be set in 
accordance with the photography Scene by Selection from 
predetermined image processing conditions. 
0017. The photography scene may be inferred based on 
any two or more of items of the photography information 
comprising Subject distance, magnification, Subjectbright 
neSS, and a flash State. 
0018. The photography information includes the items 
Such as the Subject distance, the Subject brightness, an 
exposure quantity, a photometric quantity at the time of 
photography, camera lens information, and the magnifica 
tion, in addition to the information on an ON or OFF state 
of flash and the type of lighting. In the present invention, the 
photography information does not include information on a 
photography mode (Such as portrait mode, Scenery/distant 
View mode, macro/close-up mode, night view/fireworks 
mode, marine photograph mode, and user exposure correc 
tion mode). The photography information is written in tag 
information of the image data. 
0019. The tag information refers to information attached 
to the image data obtained by a digital camera, and adopts 
a standard Such as “Baseline TIFF Rev. 6.0.ORGB Full 
Color Image' which is used as a non-compressed Exif file. 
0020. The image information refers to information on 
various items of the image represented by the image data, 
Such as information on a main part like a human face in the 
image, information on a size of the background, frequency 
information on a degree of high-frequency component, 
information on brightness at the point of focus, histogram 
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information representing a distribution in a histogram, infor 
mation on color temperature of the image, and information 
on color distribution. 

0021. The information on the main part of the image 
refers to information on presence or absence of a human face 
in the image represented by the image data, and information 
on a size of the human faceinthecaseofpresencethereof, for 
example. Presence or absence of a human face can be known 
by judging whether or not an area of Skin color is equal to 
or larger than a predetermined area after carrying out Skin 
color extraction processing or the like on the image data. 
0022. The image processing condition refers to a param 
eter for correcting tones, density, or color of the image data, 
which is not limited to these examples. 
0023 The photography scene refers to a target of pho 
tography or a combination of a photography target and a 
photography condition Such as lighting. For example, the 
photography Scene referStoportrait, Scenery, orclose-up 
flashlightphotography, but is not limited to these examples. 
0024. An image processing apparatus of the present 
invention is an image processing apparatus for obtaining 
processed image data by carrying out image processing on 
image data obtained by a digital camera, and the image 
processing apparatus comprises: 

0025 photography information obtaining means for 
obtaining photography information attached to the 
image data; 

0026 image information obtaining means for 
obtaining image information on an image repre 
Sented by the image data; 

0027 scene inference means for inferring a photog 
raphy Scene of the image data, based on the photog 
raphy information and the image information; and 

0028 image processing means for obtaining the 
processed image data by Setting an image processing 
condition in accordance with the photography Scene 
and then by carrying out the image processing on the 
image data according to the image processing con 
dition that has been Set. 

0029. In the image processing apparatus of the present 
invention, the image processing means may set the image 
processing condition in accordance with the photography 
Scene by Selection from predetermined image processing 
conditions. 

0.030. In the image processing apparatus of the present 
invention, the Scene inference means may infer the photog 
raphy Scene based on any two or more of items of the 
photography information comprising Subject distance, mag 
nification, Subject brightness and a flash State. 
0031. The image processing method of the present inven 
tion may be provided as a program that causes a computer 
to execute the image processing method. 
0032. According to the present invention, the photogra 
phy Scene of the image data is inferredbased on the pho 
tography information attached to the image data and on the 
image information regarding the image represented by the 
image data. The image processing is then carried out accord 
ing to the image processing condition Set in accordance with 
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the inferred photography Scene. Therefore, the image pro 
cessing condition can be set with more accuracy than in the 
case of Setting the image processing condition by using the 
photography information alone. Consequently, the pro 
cessed image data for reproducing a high quality image can 
be obtained. 

0033. By selecting the image processing condition in 
accordance with the photography Scene from the predeter 
mined image processing conditions, the image processing 
condition can be set in a short time. Therefore, the image 
processing can be carried out efficiently. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034 FIG. 1 is a block diagram showing a configuration 
of an image processing apparatus according to an embodi 
ment of the present invention; 
0035 FIG. 2 is a table showing a photography scene in 
accordance with photography information and image infor 
mation; 
0036 FIG. 3 is a flow chart showing the operation of the 
embodiment; and 
0037 FIG. 4 is a block diagram showing a configuration 
of an image processing apparatus according to another 
embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0038 Hereinafter, embodiments of the present invention 
will be explained with reference to the accompanying draw 
ings. FIG. 1 is a block diagram showing a configuration of 
an image processing apparatus according to an embodiment 
of the present invention. As shown in FIG. 1, an image 
processing apparatus 20 in this embodiment is for outputting 
a print or prints P (hereinafter referred to as the prints P) 
from a printer 30 by carrying out various kinds of image 
processing on image data S0 obtained by photography of a 
subject with a digital camera 10. 
0039 The image processing apparatus 20 comprises 
reading means 21, image information obtaining means 22, 
Scene inference means 23, a memory 24, and image pro 
cessing means 25. The reading means 21 reads the image 
data S0 from a recording medium Such as a memory card. 
The image information obtaining means 22 obtains image 
information M regarding an image represented by the image 
data S0, based on the image data S0. The scene inference 
means 23 obtains Scene information H by inferring a pho 
tography Scene, based on the image information M and 
photograph information T included in tag information 
attached to the image data S0. The memory 24 stores various 
image processing conditions corresponding to the Scene 
information H. The image processing means 25 reads a 
corresponding Set of the image processing conditions in 
accordance with the Scene information H (hereinafter 
referred to as image processing conditions G) from the 
memory 24, and obtains processed imaged at a S1 by 
carrying out image processing on the image data S0 accord 
ing to the image processing conditions G that have been 
read. The reading means 21 corresponds to photography 
information obtaining means. 
0040. In this embodiment, the photography information T 
includes items on Subject distance, magnification, Subject 
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brightness, flash information representing an ON or OFF 
State of flash, and shutter Speed. 
0041. The magnification can be found by dividing a focal 
distance by the Subject distance. The Subject brightness can 
be found in APEX unit by Subtracting sensitivity from 
addition of the aperture and a shutter Speed. The focal 
distance, the aperture, and the Sensitivity are included in the 
photography information. 
0042. The image information obtaining means 22 judges 
presence or absence of a human face in the image repre 
sented by the image data S0, and includes a result of the 
judgment in the image information M. More Specifically, a 
skin-color area is extracted from the image data S0 and the 
image is judged to include a human face if an area of the 
skin-color area is not Smaller than a predetermined threshold 
value. 

0043. The image information M also includes back 
ground information in the case where a background area, 
which is an area excluding the human face area, is equal to 
or Smaller than a predetermined threshold value. 
0044) The image data S0 are subjected to frequency 
analysis, and high frequency information is included in the 
image information M in the case where a high frequency 
component is comparatively dominant. 
0.045 Brightness information representing brightness at 
the point of focus is also included in the image information 
M. 

0046) The image information M also includes histogram 
information representing a distribution in a histogram (Such 
as a maximum and a minimum of the image data), color 
temperature information representing a color temperature of 
the image data, and color distribution information represent 
ing a main color included in the image represented by the 
image data S0. 

0047 The scene inference means 23 infers the photog 
raphy Scene based on the image information M and the 
photography information T. FIG. 2 shows a table T repre 
Senting the photography Scene in accordance with the image 
information M and the photography information T. The table 
T is Stored in the Scene inference means 23, and the Scene 
inference means 23 infers the photography Scene with 
reference to the table T. More specifically, the photography 
Scene is inferred based on main part information represent 
ing presence or absence of a main part in the image 
information M, on the Subject distance, the magnification, 
the Subject brightness and the flash information included in 
the photography information T, and on information of other 
types. The information of other types refers to the back 
ground information, the frequency information, the histo 
gram information, the brightness at the point of focus, the 
color temperature information, and the color information 
included in the image information M, and refers to the 
Shutter Speed included in the photography information T. 
Coefficients Ki, Bi, and Bi in the table T in FIG. 2 are 
determined statistically from probabilities, in order to infer 
the photography Scene. 

0.048. The scene inference means 23 infers the photog 
raphy Scene as portrait in normal lighting in the case of the 
main part information representing presence of the main 
part, the magnification being larger than B1, the Subject 
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brightness being brighter than B1, the flash information 
representing non-use of flash, and presence of the back 
ground information as the information of other types. In this 
case, the magnification can lead to judgment of whether the 
image is a portrait of a Single perSon or a class photo. 
0049. In the case of the main part information represent 
ing presence of the main part, the Subject distance being 
larger than K1, the magnification being larger than B11, the 
subject brightness being brighter than B11 but darker than 
B112, and the flash information representing use of flash, the 
Scene inference means 23 infers the photography Scene as an 
indoor portrait. In this case, the magnification can also lead 
to judgment of whether the image is a portrait of a Single 
perSon or a class photo. The Scene inference means 23 
outputs the Scene information H representing the inferred 
photography Scene to the image processing means 25. 
0050. The memory 24 stores the image processing con 
ditions corresponding to the Scene information H. For 
example, in the case where the Scene information H repre 
Sents a portrait in normal lighting, imageprocessingcondi 
tionslareSelected. Theimage processing conditions 1 are 
conditions for reproducing a skin of Smooth highlight. The 
image processing conditions 1 cause highlight tones to be 
Soften So that black hair color can be sharpened, and 
modestly Soften contrast of the entire image. In addition, the 
image processing conditions 1 modestly decrease Saturation, 
and cause only the Skin color to have a preferable hue. 
Furthermore, the image processing conditions 1 modestly 
increase the density in order not to whiten the highlight tones 
too much, and modestly decrease Sharpness to emphasize 
image quality of the skin. 
0051. In the case where the scene information H repre 
Sents an indoor portrait, image processing conditions 11 are 
Selected. The image processing conditions 11 are often used 
in the case of under exposure. Therefore, the density is 
decreased, and the highlight tones are modestly hardened in 
order to reproduce a human face in the highlight. In order to 
reproduce a dark area, tones in a shadow range are Softene 
dmodestlyandsaturation is modestly increased by the image 
processing conditions 11. The image processing conditions 
11 are used to carry out Standard Sharpness processing to 
harden the entire contrast. The image processing conditions 
11 also correct color balance by shifting colors in the entire 
image toward gray So that an effect of artificial lighting can 
be weakened. 

0052. In the case where a distinction can be made 
between a portrait of a Single perSon and a class photo based 
on the magnification, the image processing conditions cor 
responding to each image are Selected. 
0053) The operation of this embodiment will be 
explained next. FIG. 3 is a flow chart showing the operation 
of this embodiment. The reading means 21 reads the image 
data S0 (Step S1). The image data S0 are input to the image 
information obtaining means 22 where the image informa 
tion M is obtained (Step S2). The image information M is 
input to the Scene inference means 23 together with the 
photography information T, and Scene information H is 
obtained by inferring the photography scene (Step S3). The 
Scene information H is input to the image processing means 
25 where the image processing conditions G are read from 
the memory 24 in accordance with the Scene information H 
(Step S4). The image data S0 are subjected to the image 
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processing according to the image processing conditions G, 
and the processed image data S1 are obtained (Step S5). The 
printer 30 prints the processed image data S1 (Step S6) to 
end the operation. 
0.054 AS has been described above, according to this 
embodiment, the photography Scene is inferred based on the 
photography information T attached to the image data S0 
and on the image information M regarding the image 
represented by the image data S0. The image processing 
conditions G are set according to the photography Scene that 
has been inferred, and the image processing is carried out 
according to the image processing conditions G. Therefore, 
the image processing conditions G can be set more accu 
rately than in the case of Setting the image processing 
conditions G according to the photography information T 
alone. As a result, the processed image data S1 that enable 
reproduction of a high-quality image can be obtained. 
0.055 By selecting the image processing conditions G in 
accordance with the inferred photography Scene from the 
predetermined image processing conditions, the imagepro 
cessing conditions G can be set in a short time. Therefore, 
the image processing can be carried out efficiently. 
0056. In the digital camera 10, the density and colors of 
the image are changed to become appropriate by AE pro 
cessing and AWB processing. However, the density and 
colors may not be desirable in the image represented by the 
image data S0 in the case where the AE processing and/or 
the AWB processing is troubled. 
0057 For this reason, as shown in FIG. 4, AE/AWB 
processing parameter Setting means 27 may be used for 
Setting parameters Q of the AE processing and/or the AWB 
processing according to the image information M. In this 
case, the parameters Q of the AE processing and/or the AWB 
processing are set based on the histogram information, the 
color temperature information, and the color distribution 
information included in the image information M so that the 
AE processing and/or the AWB processing is carried out on 
the image data S0 by the image processing means 25 
according to the parameters Q that have been Set. 
0.058. In the above embodiment, the image processing 
conditions H are selected from the memory 24 based on the 
Scene information H. However, the image processing con 
ditions in accordance with the photography Scene may be 
calculated based on the Scene information H. 

What is claimed is: 
1. An image processing method for obtaining processed 

image data by carrying out image processing on image data 
obtained by a digital camera, the image processing method 
comprising the Steps of: 

obtaining photography information attached to the image 
data; 

obtaining image information on an image represented by 
the image data; 

inferring a photography Scene of the image data, based on 
the photography information and the image informa 
tion; 

Setting an image processing condition in accordance with 
the photography Scene, and 
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obtaining the processed image data by carrying out the 
image processing on the image data according to the 
image processing condition that has been Set. 

2. An image processing method as defined in claim 1, 
wherein the Step of Setting the image processing condition is 
the Step of Setting the image processing condition in accor 
dance with the photography Scene by Selection from prede 
termined image processing conditions. 

3. An image processing method as defined in claim 1, 
wherein the Step of inferring the photography Scene is the 
Step of inferring the photography Scene based on any two or 
OC of itemsofthephotographyinforma 

tioncomprisingSubjectdistance, magnification, Subject 
brightness, and a flash State. 

4. An image processing method as defined in claim 1, 
wherein the image information refers to at least one item of 
informationcomprisinginformation on amainpart Suchas a 
human face in the image, information on a size of the 
background, frequency information on a degree of high 
frequency component, information on brightness at the point 
of focus, histogram information representing a distribution 
in a histogram, information on color temperature of the 
image, and information on color distribution. 

5. An image processing apparatus for obtaining processed 
imagedatabycarryingoutim 
ageprocessingonimagedataobtained by a digital camera, the 
image processing apparatus comprising: 

photography information obtaining means for obtaining 
photography information attached to the image data; 

image information obtaining means for obtaining image 
information on an image represented by the image data; 

Scene inference means for inferring a photography Scene 
of the image data, based on the photography informa 
tion and the image information; and 

image processing means for obtaining the processed 
image data by Setting an image processing condition in 
accordance with the photography Scene and then by 
carrying out the image processing on the image data 
according to the image processing condition that has 
been Set. 

6. An image processing apparatus as defined in claim 5, 
wherein the image processing means Sets the image pro 
cessing condition in accordance with the photography Scene 
by Selection from predetermined image processing condi 
tions. 

7. An image processing apparatus as defined in claim 5, 
wherein the Scene inference means infers the photography 
Scene based on any two or more of items of the photography 
information comprising Subject distance, magnification, 
Subject brightness and a flash State. 

8. An image processing apparatus as defined in claim 5, 
wherein the image information refers to at least one item of 
information comprising information on amain part Such as 
ahuman face in the image, information on a size of the 
background, frequency information on a degree of high 
frequency component, information on brightness at the point 
of focus, histogram information representing a distribution 
in a histogram, information on color temperature of the 
image, and information on color distribution. 

9. A program that causes a computer to execute an image 
processing method for obtaining processed image data by 
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carrying out image processing on image data obtained by a 
digital camera, the program comprising the Steps of: 

obtaining photography information attached to the image 
data; 

obtaining image information on an image represented by 
the image data; 

inferring a photography Scene of the image data, based on 
the photography information and the image informa 
tion; 

Setting an image processing condition in accordance with 
the photography Scene, and 

obtaining the processed image data by carrying out the 
image processing on the image data according to the 
image processing condition that has been Set. 

10. A program as defined in claim 9, wherein the step of 
Setting the image processing condition is the Step of Setting 
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the image processing condition in accordance with the 
photography Scene by Selection from predetermined image 
processing conditions. 

11. A program as defined in claim 9, wherein the Step of 
inferring the photography Scene is the Step of inferring the 
photography Scene based on any two or more of items of the 
photography information comprising Subject distance, mag 
nification, Subject brightness, and a flash State. 

12. A program as defined in claim 9, wherein the image 
information refers to at least one item of information com 
prising information on a main part Such as a human face in 
the image, information on a size of the background, fre 
quency information on a degree of high-frequency compo 
nent, information on brightness at the point of focus, histo 
gram information representing a distribution in a histogram, 
information on color temperature of the image, and infor 
mation on color distribution. 

k k k k k 
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