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SYSTEM AND METHOD FOR MAKING A 
CORRECTION TO A PLURALITY OF 

IMAGES 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] This invention relates to an image processing appa 
ratus, etc., for processing a taken photograph image, etc., for 
example, and more particularly to an image processing appa 
ratus, etc., for making a correction to plural images. 
[0003] 2. Description of the Related Art 
[0004] For example, a job of placing plural images such as 
photograph images (image data, digital images) taken With a 
digital camera (digital still camera (DSC)) and images read 
through a scanner in a predetermined area and visualiZing the 
edited layout image for output is Widely conducted, for 
example, in a print market of use for commodity advertising 
circulars, advertisement, magaZine articles, etc., and in a 
business market of exhibition and seminar materials, spot 
record photos, preparing commodity snaps of real estate, 
products, etc. Hitherto, for example, a professional photog 
rapher has taken laid-out photograph images and the user of a 
professional of image processing has made adjustments While 
observing each image state for editing. On the other hand, in 
recent years, occasions Wherein plural images provided under 
distributed and different photographing conditions by general 
users are put into a database have increased With rapid devel 
opment and Widespread use of photographing apparatus rep 
resented by a digital camera, a mobile telephone, etc., and the 
progression of the netWork technologies of the Internet, etc. 
[0005] As one of the related arts described in gaZettes, a 
rectangular area circumscribing an additional image With a 
margin is generated for each of images and the images are 
placed in accordance With a predetermined placement rule, 
Whereby the images are laid out in a speci?ed area. (For 
example, refer to JP-A-2003-l0l749.)Also disclosed is an art 
of scaling up or doWn the aspect (length-to-Width) ratio of 
each read image based on the ratio betWeen the length dimen 
sion (or Width dimension) of the display area and the length 
dimension (or Width dimension) of the image data to display 
plural pieces of image data of unspeci?ed image siZes on 
multiple screens in an easy-to-see manner. (For example, 
refer to JP-A-2000-40l42.) 

SUMMARY OF THE INVENTION 

[0006] If all photograph images are taken in ?xed photo 
graphing conditions, etc., it is made possible to produce easy 
to-see layout display. HoWever, if layout display of plural 
photograph images taken indifferent environments, by differ 
ent photographers, and in different photographing conditions 
is produced as it is using the art in JP-A-2003-l0l749, JP-A 
2000-40142, etc., described above, easy-to-see layout display 
is not provided. For example, even if photographs of limited 
types of commodities, such as packages of cosmetics and 
confectionery and toys of miniature cars, etc., are taken, if 
they are taken in different conditions (photographing loca 
tion, time, subject position, subject angle, lighting, camera, 
etc.,) the laid-out images become very aWkWard due to dis 
crepancy in the siZes, positions, inclinations, etc., of the com 
modities. AWkWard images in layout display result not only 
from the geometrical feature amount difference, but also from 
the feature amount difference relative to the image quality of 
brightness, color, gray balance, half-toning, etc., of each 
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image. Further, Whether or not a background exists also 
becomes an obstacle to referencing plural images in compari 
son With each other. Hitherto, the image quality has been 
corrected manually. HoWever, the present situation in Which 
image correction relies only upon arti?cial or manual Work is 
unfavorable particularly in the business market and the print 
market Where speeding up printout of laid-out images is 
required and occasions of images publishing in the Web 
increase. 

[0007] The present invention has been made in vieW of the 
above circumstances and providing good-looking layout out 
put, etc., by automatically correcting each image to output 
plural images collectively, and also providing corrected main 
subjects and backgrounds in plural images using a statistical 
technique. 
[0008] To the end, an image processing apparatus incorpo 
rating the invention includes a feature amount recognition 
unit that recogniZes a feature amount of each of plural pieces 
of image data, and a processing reference extraction unit that 
extracts a processing reference for image correction to be 
made to the plural pieces of image data from the feature 
amount recogniZed by the feature amount recognition unit. 
[0009] From another aspect of the invention, an image pro 
cessing apparatus incorporating the invention includes an 
input unit that inputs plural digital images, a feature amount 
recognition unit that recogniZes a geometrical feature amount 
of a main subject from each of the plural digital images input 
through the input unit, and a geometrical correction unit that 
makes a correction to the main subject of each of the plural 
digital images so that the images are geometrically uni?ed 
from the geometrical feature amount recogniZed by the fea 
ture amount recognition unit. 

[0010] On the other hand, an image processing apparatus 
incorporating the invention includes an input unit that inputs 
plural digital images, a feature amount recognition unit that 
recogniZes a feature amount concerning an image quality of a 
main subject from each of the plural digital images input 
through the input unit, and an image quality correction unit 
that makes a correction to the main subject of each of the 
plural digital images so that the image quality is uni?ed from 
the feature amount concerning the image quality recogniZed 
by the feature amount recognition unit. 
[0011] Further, an image processing apparatus incorporat 
ing the invention includes a feature amount recognition unit 
that extracts a background area from each of plural digital 
images and recogniZes a feature amount concerning each 
background, and a background correction unit that makes a 
correction to each image so that backgrounds are uni?ed from 
the feature amount concerning the background recogniZed by 
the feature amount recognition unit. 

[0012] From another aspect of the invention, an image pro 
cessing method incorporating the invention includes input 
ting plural pieces of image data, recognizing a feature amount 
of a main subject of each of the plural pieces of image data 
input, setting a processing reference for image correction to 
be made to each of the main subjects from the recogniZed 
feature amount, making a correction to the main subject using 
the set processing reference, and outputting image data With 
the main subject to Which the correction has been made. 

[0013] Further, an image processing method incorporating 
the invention includes inputting plural pieces of image data, 
recogniZing a background area in each of the plural pieces of 
image data input, making a correction to the plural pieces of 
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image data so that the recognized background areas are uni 
?ed, and outputting the plural pieces of image data to which 
the correction has been made. 
[0014] A storage medium readable by a computer, the stor 
age medium storing a program incorporating the invention of 
instructions executable by the computer to perform a function 
for processing an image, the function includes the steps of 
recognizing a main subject in each of plural pieces of image 
data input, recognizing a feature amount of each of the rec 
ognized main subjects, setting a processing reference for 
image correction to be made to each of the main subjects from 
the recognized feature amount, and making a correction to the 
main subject using the set processing reference. 
[0015] A storage medium readable by a computer, the stor 
age medium storing a program incorporating the invention of 
instructions executable by the computer to perform a function 
for processing an image, the function includes the steps of 
recognizing a background area in each of plural pieces of 
image data input, and making a correction to the plural pieces 
of image data so that the recognized background areas are 
uni?ed. 
[0016] The invention makes it possible to automatically 
correct each image and provide good-looking layout output, 
etc., to output plural images collectively. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] Preferred embodiments of the present invention will 
be described in detail based on the following ?gures, wherein: 
[0018] FIG. 1 is a drawing to show a general con?guration 
example of an image processing system incorporating an 
embodiment of the invention; 
[0019] FIG. 2 is a functional block diagram to execute 
integrated layout processing in the embodiment of the inven 
tion; 
[0020] FIG. 3 is a ?owchart to show the processing refer 
ence calculation process of the geometrical feature amount; 
[0021] FIGS. 4A to 4C are drawings to describe processing 
at steps 105 to 110 shown in FIG. 3; 
[0022] FIG. 5 is a ?owchart to show the correction process 
of the geometrical feature amount; 
[0023] FIG. 6 is a ?owchart to show the image quality 
processing reference calculation process; 
[0024] FIG. 7 is a ?owchart to show the image quality 
correction process; 
[0025] FIG. 8 is a ?owchart to show the processing refer 
ence calculation process for background processing; 
[0026] FIG. 9 is a ?owchart to show the background color 
correction process; 
[0027] FIGS. 10A and 10B are drawings to show an 
example wherein integrated layout processing in the embodi 
ment is not performed; and 
[0028] FIGS. 11A and 11B are drawings to show an 
example wherein integrated layout processing in the embodi 
ment is performed. 

DETAILED DESCRIPTION OF THE INVENTION 

[0029] Referring now to the accompanying drawings, there 
is shown one embodiment of the invention. 
[0030] FIG. 1 is a drawing to show a general con?guration 
example of an image processing system incorporating an 
embodiment of the invention. Here, functions are connected 
through a network 9 such as the Internet. The image process 
ing system shown in FIG. 1 includes an image processing 
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server 1 for performing integrated layout processing of dis 
tributed taken photograph images, an image database server 2 
for acquiring distributed taken photograph images and select 
ing images for which integrated layout processing is to be 
performed, and one or more image databases (image DBs) 3 
being connected to the image database server 2 for storing 
distributed taken photograph images. The image processing 
system also includes an image transfer apparatus 5 for read 
ing a photograph image taken with a digital camera 4 of a 
photographing unit and transferring the image to the image 
database server 2 through the network 9, a display 6 for 
displaying the image subjected to the integrated layout pro 
cessing in the image processing server 1, and a print image 
processing apparatus 8 for performing various types of image 
processing to output the image subjected to the integrated 
layout processing in the image processing server 1 to a printer 
7 of an image printout unit. The image transfer apparatus the 
display 6, and the print image processing apparatus 8 can be 
implemented as computers such as a notebook computer 
(notebook PC) and a desktop PC. The image processing 
server 1 and the image database server 2 can also be grasped 
as computers such as PCs. The embodiment is characterized 
by the fact that plural distributed taken photograph images in 
different photographing locations and different photograph 
ing conditions are integrated. In this point, plural digital cam 
eras 4 and plural image transfer apparatus 5 connected thereto 
are connected to the network 9. 

[0031] For easy understanding, a description is given by 
making a comparison between layout processing in a related 
art and integrated layout processing in the embodiment. 
[0032] FIGS. 10A and 10B are drawings to show an 
example wherein the integrated layout processing in the 
embodiment described later is not performed. In FIG. 10A, 
photographing A, photographing B, and photographing C 
show photograph image examples taken in different environ 
ments, sent from the image transfer apparatus 5 to the image 
database server 2, and stored in one or more image DBs 3 as 
memory. For example, in the document of photographing A, 
the object (main subject) is photographed comparatively 
large and in su?icient brightness and the brightness of the 
image is also comparatively good. In the document of photo 
graphing B, the object is photographed small and the image is 
not su?iciently bright. Also, the subject is placed largely off 
center. In the document of photographing C, the size of the 
object is adequate, but the image is a dark image with very low 
illumination. If such photograph images taken in different 
photographing conditions are laid out without being sub 
jected to processing, they become, for example, as shown in 
FIG. 10B. The subjects vary in size and the positions of the 
subjects in the images are not constant. The images also vary 
in image quality, namely, brightness, color reproduction, etc., 
and consequently, the created document quality is very poor. 
[0033] FIGS. 11A and 11B are drawings to show an 
example wherein the integrated layout processing in the 
embodiment is performed. If photograph images taken in 
different environments and different in image quality and 
having different geometrical features of subjects as in FIG. 
1 0A are integrated-laid-out, an integrated document as shown 
in FIG. 11B can be provided automatically using a statistical 
technique. In the integrated document, the geometrical fea 
ture amount of the object of the subject and the image pro 
ces sing feature amount are extracted from each image shown 
in FIG. 11A and the reference is set based on the extracted 
different types of feature amounts and a correction is made to 
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each image. Correction is made to each image so that not only 
the brightness of the object as the main subject, but also the 
background of the subject is uni?ed among the images. That 
is, ?rst the geometrical feature amount of the siZe, position, 
etc., is extracted and the feature amount about the image 
quality of the brightness of the image, color reproduction, 
etc., is also extracted. The feature amounts are collected, the 
reference is set based on a given condition, and each image is 
corrected so as to match the reference to generate an inte 
grated layout. Accordingly, it is made possible to provide a 
good-looking layout image With the siZe, position, back 
ground, brightness, etc., uni?ed like the commodity catalog 
as in FIG. 11B, for example. 
[0034] FIG. 2 is a functional block diagram to execute the 
integrated layout processing in the embodiment as described 
With reference to FIGS. 11A and 11E. The image processing 
server 1 for mainly executing an integrated layout includes an 
image input section 11 for acquiring image data (digital 
images) stored in the image DB 3 from the image database 
server 2, a number giving and total count processing section 
12 for executing preprocessing of giving image numbers 
(Gn), total count, etc., for plural images input through the 
image input section 11, and an image output section 13 for 
sending discrete images subjected to image processing to the 
network 9 separately or in a layout state. The image process 
ing server 1 also includes a processing reference determina 
tion function 20 for acquiring the geometrical feature 
amounts and the image quality feature amounts from the 
images passed through the number giving and total count 
processing section 12 and calculating the processing refer 
ence, a correction amount calculation function 30 for analyZ 
ing the feature amount of each discrete image input through 
the image input section 11 and subjected to preprocessing of 
giving image numbers (Gn), total count, etc., by the number 
giving and total count processing section 12 and calculating 
the image correction amount based on the output from the 
processing reference determination function 20, and an 
image processing function 40 for executing various types of 
image processing based on the correction amounts of the 
discrete images calculated by the correction amount calcula 
tion function 30. 

[0035] The correction amount calculation function 30 
makes it possible to analyZe the state of each image to be 
subjected to actual image processing and makes it possible to 
correct the difference from the determined processing refer 
ence of plural images. A con?guration Wherein the correction 
amount calculation function 30 is not provided is also pos 
sible. In this case, processing determined uniformly by the 
processing reference determined from plural images is per 
formed independently of the state of each image. The pro 
cessing mode can also be sWitched depending on the process 
ing type. For example, in processing for making the 
background uniform, the processing reference is determined 
based on majority rule, average, etc., from plural images and 
uniformly determined processing is performed indepen 
dently of the state of each image. On the other hand, to make 
the brightness level uniform based on the average of an image 
group, preferably the state of each image is analyZed by the 
correction amount calculation function 30 before the differ 
ence from the processing reference is corrected. 

[0036] The functions Will be further discussed. The pro 
cessing reference determination function 20 includes a fea 
ture amount extraction section 21 for acquiring the geometri 
cal feature amount and the feature amount of background 
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information, various pieces of image quality information of 
color, etc., from plural images to be subjected to integrated 
layout processing, a reference feature amount analysis sec 
tion 22 for analyZing the feature amounts of plural images 
extracted by the feature amount extraction section 21, a pro 
cessing reference calculation section 23 for calculating the 
processing reference from the images, and a target value 
setting and storage section 24 for setting the target value from 
the calculated processing reference and storing the setup 
value in memory (not shoWn) The correction amount calcu 
lation function 30 includes an image feature amount extrac 
tion section 31 for extracting the feature amounts of the 
geometrical feature amount, the image quality feature 
amount, etc., of each image to be subjected to correction 
processing, an image feature amount analysis section 32 for 
analyZing the feature amount of the image Whose feature 
amount is extracted by the image feature amount extraction 
section 31, and an image correction amount calculation sec 
tion 33 for calculating the correction amount of the image 
based on the feature amount analyZed by the image feature 
amount analysis section 32 and the processing reference cal 
culated by the processing reference calculation section 23. 
Further, the image processing function 40 includes a geo 
metrical feature amount correction section 41 for correcting 
the geometrical feature amount of the siZe, position, inclina 
tion, etc., of the object recogniZed as the main subject, an 
image quality correction section 42 for correcting the image 
quality of brightness, color, gray balance, gradation correc 
tion, etc., and a background processing section 43 for making 
background correction such as removal of the background or 
unifying the background. 
[0037] The image quality correction section 42 includes 
functions of smoothing processing of performing noise sup 
pression processing, brightness correction of moving the ref 
erence point depending on Whether the image distribution is 
to a light side or a dark side, highlight shadoW correction of 
adjusting the distribution characteristic of a light portion and 
a shadoW portion of image distribution, and light and dark 
contrast correction of obtaining the distribution state from a 
light and dark distribution histogram and correcting the light 
and dark correction, for example. The image quality correc 
tion section 42 has functions of hue and color balance correc 
tion of correcting color shift in a White portion With the White 
area considered the lightest as the reference, for example, 
saturation correction of performing processing for an image a 
little loW in saturation so as to become clear (brilliant) and an 
image close to gray so as to suppress saturation, for example, 
stored color correcting of correcting a speci?c stored color, 
such as correcting so as to bring close to skin color With the 
skin color as the reference, for example, and the like. Further, 
the image quality correction section 42 can include a sharp 
ness enhancement processing function of determining the 
edge strength from the Whole edge degree and correcting to a 
sharp image, for example. 
[0038] Next, the processing executed in the functional 
blocks shoWn in FIG. 2 Will be discussed. 

[0039] To begin With, the processing steps of the geometri 
cal feature amount Will be discussed. 

[0040] FIG. 3 is a ?owchart to shoW the processing refer 
ence calculation process of the geometrical feature amount. 
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In the image processing server 1, ?rst plural images (image 
data, digital images) are input through the image input section 
11 (step 101) and the number giving and total count process 
ing section 12 gives image number Gn to each input image 
(step 102) and counts the total number of images N (step 103). 
Next, the processing reference determination function 20 
reads the image Gn in order starting at the ?rst image G1, for 
example, (step 104). The main subject is recogniZed by the 
feature amount extraction section 21 (step 105) and the con 
tours of the recogniZed main subject (subject) are extracted 
(step 106) and then the rectangle circumscribing the subject is 
extracted (step 107). The processing reference calculation 
section 23 executes various types of calculation processing at 
steps 108 to 110. That is, the circumscription start position of 
the subject is calculated (step 108) and the siZe of the subject 
is calculated (step 109). Then, the center of gravity of the 
subject is calculated (step 110). 
[0041] FIGS. 4A and 4B are draWings to describe the pro 
cessing at steps 105 to 110 described above and shoW the 
process until the processing references of image patterns 1 to 
3 are calculated. FIG. 4A shoWs an example of recognition of 
a subject; FIG. 4B shoWs an example of contour extraction; 
and FIG. 4C shoWs an example of extraction of a rectangle 
circumscribing the subject and rectangle information calcu 
lation. As shoWn in FIG. 4A, at step 105, the main subject is 
separated from the background and the subject is recogniZed. 
At step 106, the contours are extracted for each image pattern, 
and a void image, for example, as shown in FIG. 4B is pro 
vided. The rectangle circumscribing the subject as shoWn in 
FIG. 4C is extracted from the extracted contours at step 107. 
At steps 108 to 110, the circumscription start position of the 
subject (for example, Q(s1,Ys1), Q(s2,Ys2), Q(s3,Ys3)), the 
siZe of the subject (for example, @(dl, Yd1), (Xd2, Yd2), 
(Xd3, Yd3)), and the center-of-gravity coordinates of the 
subject (for example, Q(g1,Yg1), (Xg2, Yg2), @(g3, Yg3)) 
are calculated for each image from the extracted rectangle 
circumscribing the subject. 
[0042] Referring again to FIG. 3, Whether or not the num 
ber of processed images exceeds the total number of images 
N, namely, Gn<N is determined (step 111) folloWing step 
110. If the number of processed images does not exceed the 
total number of images N, the process returns to step 104 and 
step 104 and the later steps are executed for repeating calcu 
lation processing for each image. If the number of processed 
images exceeds the total number of images N, the processing 
reference calculation section 23 executes average value cal 
culation processing at steps 112 to 114. At step 112, the 
average value of the circumscription start positions @(sM, 
YsM) is calculated as XsMIaVerage (Xs1, Xs2, Xs3) and 
YsM:average (Y s1,Ys2,Ys3). At step 113, the average value 
of the siZes is calculated as XdMIaVerage @(dl, Xd2, Xd3) 
and YdM:average (Y d1, Yd2, Yd3). Further, at step 114, the 
average value of the centers of gravity is calculated as 
XgMIaVerage @(gl, Xg2, Xg3) and YgM:average (Y g1, 
Yg2, Yg3). After the processing references are thus calcu 
lated, the target value setting and storage section 24 sets the 
target value of the circumscription start position (step 115), 
the target value of the siZe (step 116), and the target value of 
the center of gravity (step 117). The setup target values are 
stored in the memory (not shoWn) and the processing refer 
ence calculation process of the geometrical feature amount is 
noW complete. 
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[0043] The target values of the geometrical feature amount 
can also be determined based on the speci?cation of the user. 
For example, messages such that 
[0044] match centers of gravity of subjects at the center; 
[0045] match subjects With the largest subject; 
[0046] match subjects With the smallest subject; and 
[0047] match siZes and positions With the average siZe and 
the average position 
can be displayed on a display, for example, and the user can be 
prompted to specify one of them. In the example of setting the 
target values in FIG. 3, the average values are automatically 
calculated as the target values. To prompt the user to make 
speci?cation, the target value setting and storage section 24 
can change the target value setting method based on the 
speci?cation of the user and can store the target values in the 
memory. The target values can also be set When the actual 
correction process is executed. 
[0048] FIG. 5 is a ?owchart to shoW the correction process 
of the geometrical feature amount. 
[0049] In the correction process of the geometrical feature 
amount, actual correction processing is performed based on 
the target values of the processing references acquired as the 
process shoWn in FIG. 3 is executed. As the correction pro 
cessing, a method of performing uniformly determined pro 
ces sing independently of the state of each image and a method 
of analyZing the state of each image and correcting the dif 
ference from the processing reference are available. In FIG. 5, 
the latter method is taken as an example. 

[0050] In the correction process of the geometrical feature 
amount, in the image processing server 1 shoWn in FIG. 2, 
?rst, images (image data, digital images) to be processed are 
input through the image input section 11 (step 151) and the 
number giving and total count processing section 12 gives 
image number Gn to each input image (step 152) and counts 
the total number of images to be processed, N, (step 153). The 
user can also be prompted to specify the images to be pro 
cessed. In such a case, the total number of the images speci 
?ed by the user becomes the total number of images N. Next, 
the correction amount calculation function 3 0 reads the image 
Gn (the ?rst image at the beginning) from among N images 
(step 154). The main subject to be processed is recogniZed by 
the image feature amount extraction section 31 (step 155) and 
the contours of the recogniZed main subject (subject) are 
extracted (step 156) and then the rectangle circumscribing the 
subject is extracted (step 157). Then, the image feature 
amount analysis section 32 analyZes the feature amount of the 
image to be processed. Speci?cally, the circumscription start 
position of the subject is calculated (step 158) and the siZe of 
the subject is calculated (step 159). Then, the center of gravity 
of the subject is calculated (step 160). The analysis may be not 
all conducted depending on the image correction processing 
method. 
[0051] Then, the image correction amount calculation sec 
tion 33 reads the target values set and stored by the target 
value setting and storage section 24 (step 161) and calculates 
the correction amount from the difference betWeen the feature 
amount analyZed by the image feature amount analysis sec 
tion 32 and each of the read target values (step 162). The 
calculated correction amount is output to the image process 
ing function 40. The geometrical feature amount correction 
section 41 of the image processing function 40 corrects the 
circumscription start position (step 163), corrects the siZe 
(step 164), and corrects the center of gravity (step 165) as 
required. Whether or not the corrections have been executed 
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to the total number of images N, namely, Gn<N is determined 
(step 166). If the total number of images N is not exceeded, 
the process returns to step 154 and step 154 and the later steps 
are repeated for executing correction processing for the next 
image to be processed. If the total number of images N is 
exceeded, the correction process of the geometrical feature 
amount is terminated. A description is given using the pattern 
example shown in FIGS. 4A to 4C. For example, to correct 
image pattern 2 using the average value of the circumscription 
start positions (XsM, YsM) and the average value of the siZes 
(XdM, YdM), 
[0052] image shift: (XsM-Xs2, YsM-Ys2) pixel shift 
[0053] image scaling-up: (YdM/Y d2) times . . . (match with 
longitudinal scale). 
Such correction is added, whereby it is made possible to 
provide easy-to-see layout output with the geometrical fea 
ture amounts uni?ed, as shown in FIG. 11B. 

[0054] Next, each process of image quality processing will 
be discussed. 
[0055] FIG. 6 is a ?owchart to show the image quality 
processing reference calculation process. In the image pro 
cessing server 1, ?rst plural images are input through the 
image input section 11 (step 201) and the number giving and 
total count processing section 12 gives image number Gn to 
each input image (step 202) and counts the total number of 
images N (step 203). Next, the processing reference determi 
nation function 20 reads the image Gn in order starting at the 
?rst image G1, for example, (step 204). Then, for the main 
subject, target value setting processing is executed about 
luminance, R (red), green (G), B (blue), and saturation. First, 
for the main subject separated from the background, conver 
sion to L*a*b*, for example, is executed and luminance con 
version is executed (step 205) and a luminance histogram is 
gathered (step 206). Then, distribution average value L_ave is 
calculated (step 207) and calculated L_ave is added to ?nd 
L_target (step 208). The luminance conversion is used for 
highlight shadow correction and light and dark contrast cor 
rection, for example. For example, in the light and dark con 
trast correction, light and dark distribution (for example, his 
togram) is taken from the reference image and a value such 
that almost the same distribution is provided as about ?ve 
steps of the range are set becomes the target value. 

[0056] On the other hand, to make saturation correction, 
saturation conversion is executed (step 209). First, for the 
main subject separated from the background, a saturation 
histogram is gathered (step 210) and distribution average 
value S_ave is calculated (step 211). Calculated S_ave is 
added to ?nd S_target (step 212). Here, the saturation can be 
represented with two planes ofa*b* ofL*a*b*. When a*b* is 
00, gray is produced. As the reference, the portion close to 
gray is made gray, namely, if the portion is a little colored, it 
is corrected to gray with the saturation suppressed. In the 
distribution with medium or high saturation, saturation cor 
rection is made so as to enhance clearness (brightness). At 
steps 209 to 212, the target for saturation correction is deter 
mined from the distribution average value of the main subject 
about each pixel. 
[0057] Further, for example, to make hue and color balance 
correction, RGB conversion is executed (step 213). First, for 
the main subject separated from the background, RGB histo 
gram is gathered (step 214), r_max of the maximum value of 
R distribution is calculated (step 215), g_max of the maxi 
mum value of G distribution is calculated (step 216), and 
b_max of the maximum value of B distribution is calculated 
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(step 217). Calculated r_max is added to ?nd Rmax_target 
(step 218), calculated g_max is added to ?nd Gmax_target 
(step 219), and calculated b_max is added to ?nd Bmax_ 
target (step 220). To make hue and color balance correction, 
R, G, and B histograms are gathered separately and, for 
example, the lightest RGB histogram point is determined 
white and if fogging of yellow, green, etc., occurs in this 
portion, it is assumed that the white portion shifts, and white 
balance is adjusted so that the same start is set. 

[0058] Following step 220, whether or not the number of 
processed images exceeds the total number of images N, 
namely, Gn<N is determined (step 221). If the number of 
processed images does not exceed the total number of images 
N, the process returns to step 204 and step 204 and the later 
steps are executed for repeating calculation processing for 
each image. If the number of processed images exceeds the 
total number of images N, the processing reference calcula 
tion section 23 executes the following processing: First, the 
processing reference calculation section 23 divides the addi 
tion value (sum) of the calculation results of plural images by 
N to ?nd the average value. That is, the value is divided by N 
to ?nd the average value for L_target calculated by adding 
(step 222). Likewise, the value is divided by N to ?nd the 
average value for S_target calculated by adding (step 223), 
the average value of Rmax_target is calculated (step 224), the 
average value of Gmax_target is calculated (step 225), and 
the average value of Bmax_target is calculated (step 226). 
The target value setting and storage section 24 sets thus cal 
culated L_target in the lightness correction target value (step 
227), sets S_target in the saturation correction target value 
(step 228), sets Rmax_target in the color balance (CB) cor 
rection target value (step 229), sets Gmax_target in the CB 
correction target value (step 230), and sets Bmax_target in the 
CB correction target value (step 231), and stores them in the 
predetermined memory (not shown). The image quality pro 
cessing reference calculation process is now complete. 
[0059] Next, the actual correction processing will be dis 
cussed. 

[0060] FIG. 7 is a ?owchart to show the image quality 
correction process. In the image processing server 1, ?rst 
plural images to be processed are input through the image 
input section 11 (step 251) and the number giving and total 
count processing section 12 gives image number Gn in order 
to the images to be processed (step 252) and counts the total 
number of images N (step 253). Next, in the image feature 
amount extraction section 31, the image Gn is read in order 
starting at the ?rst image G1, for example, (step 254). For the 
main subject separated from the background, RGB conver 
sion is executed (step 255). Then, RGB histogram is gathered 
(step 256), r_max of the maximum value of R distribution is 
calculated (step 257), g_max of the maximum value of G 
distribution is calculated (step 258), and b_max of the maxi 
mum value of B distribution is calculated (step 259). Using 
Rmax_target, Gmax_target, and Bmax_target, the target val 
ues set by the target value setting and storage section 24 in the 
?owchart of FIG. 6, a color balance (CB) correction LUT 
(lookup table) is generated (step 260) and color balance cor 
rection is executed for the image subjected to the RGB con 
version (step 261). 
[0061] For example, after conversion to L*a*b*, luminance 
conversion at step 262 and the later steps and saturation 
conversion at step 267 and the later steps are executed for the 
main subject of the image to be processed. In the luminance 
conversion at step 262 and the later steps, for example, lumi 
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nance histogram based on L* is gathered (step 263). Then, 
distribution average value L_ave is calculated (step 264). 
Using L_target set by the target value setting and storage 
section 24 in the processing shoWn in FIG. 6, a lightness 
correction LUT is generated (step 265). Then, using this 
lightness correction LUT, the image quality correction sec 
tion 42 executes lightness correction (step 266). In the satu 
ration conversion at step 267 and the later steps, a saturation 
histogram is gathered using a*b*, for example, (step 268) and 
S_ave is calculated as the distribution average value (step 
269). Using S_target set by the target value setting and stor 
age section 24, a saturation correction coe?icient is calcu 
lated (step 270). Then, using this saturation correction coef 
?cient, the image quality correction section 42 executes 
saturation correction (step 271). After corrections about the 
lightness and the saturation are thus performed, RGB conver 
sion is executed conforming to the image output format (step 
272) and the image is output (step 273). Whether or not the 
number of processed images exceeds the total number of 
images N, namely, Gn<N is determined (step 274). If the 
number of processed images does not exceed the total number 
of images N, the process returns to step 254 and step 254 and 
the later steps are repeated. If the number of processed images 
exceeds the total number of images N, the correction process 
ing is terminated. 
[0062] As the corrections are thus made to the image qual 
ity, for example, if the same page contains images of the same 
type, it is made possible to make the objects uniform in 
brightness, color, and clearness (brilliance). Thus, the image 
quality is uni?ed using the statistical technique, so that it is 
made possible to provide an easy-to-see output image for the 
user. 

[0063] Next, each process of background processing Will 
be discussed. 

[0064] FIG. 8 is a ?owchart to shoW the processing refer 
ence calculation process for background processing. In the 
image processing server 1, ?rst plural images are input 
through the image input section 11 (step 301) and the number 
giving and total count processing section 12 gives image 
number Gn to each input image (step 302) and counts the total 
number of images N (step 303). Next, the processing refer 
ence determination function 20 reads the image Gn in order 
starting at the ?rst image G1, for example, (step 304). The 
feature amount extraction section 21 recogniZes the back 
ground area (step 305) and samples the background area color 
(step 306). The sampled background area color basically is 
luminance, lightness, and saturation, and processing is per 
formed in a similar manner to measurement of the main 
subject shoWn in FIG. 5. Then, Whether or not the number of 
processed images exceeds the total number of images N, 
namely, Gn<N is determined (step 307). If the number of 
processed images does not exceed the total number of images 
N, the process returns to step 304 and step 304 and the later 
steps are executed for repeating calculation processing for 
each image. If the number of processed images exceeds the 
total number of images N, the target value setting and storage 
section 24 sets the target value and stores the target value in 
the memory (not shoWn) (step 308). For example, if the ref 
erence is preset, the stored target value conforms to the ref 
erence. If a determination is made in the actual processing, 
background image information of all images may be stored, 
for example. To make the background color uniform accord 
ing to the average, for example, the processing reference 
calculation section 23 executes average processing, etc. 
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[0065] The target value of the background color can also be 
determined based on the speci?cation of the user. For 
example, messages such that 
[0066] make the background color uniform as the lightest 
background color; 
[0067] make the background color uniform as the darkest 
background color; 
[0068] make the background color uniform as the bril 
liantest background color, and 
[0069] make the background color uniform according to 
the average can be displayed, and the user can be prompted to 
specify one of them for determining the target value. As the 
feature of the target value, it is assumed that plural pieces of 
image data exist, and the target value is determined contain 
ing statistical processing of selecting the background color 
according to the maximum, minimum, etc., of clearness (bril 
liance), determining the background color according to the 
average, etc. 

[0070] FIG. 9 is a ?owchart to shoW the background color 
correction process. In the image processing server 1, ?rst, 
images to be processed are input through the image input 
section 11 (step 351) and the number giving and total count 
processing section 12 gives image number Gn to each input 
image (step 352) and counts the total number of images N 
(step 353). Next, the background processing section 43 reads 
the image of the image number Gn to be processed in order 
starting at the ?rst image G1, for example, (step 354) and 
recogniZes the background area (step 355). Then, the back 
ground processing section 43 acquires the determined back 
ground target value (step 356) and applies the target value to 
the background area of the image to be processed (step 357). 
Then, Whether or not the number of corrected images exceeds 
the total number of images N, namely, Gn<N is determined 
(step 358). If the number of corrected images does not exceed 
the total number of images N, the process returns to step 354 
and step 354 and the later steps are repeated. If the number of 
processed images exceeds the total number of images N, the 
correction processing is terminated. 
[0071] As described above in detail, in the embodiment, the 
processing reference is determined from plural images (plural 
pieces of image data) and is applied to each of the images. 
Uniformly determined processing is performed based on the 
statistical technique of determination by majority, determina 
tion according to the average, etc., independently of the state 
of each image, so that it is made possible to provide an 
easy-to-see output image for the user. The determination by 
majority means that, for example, if the backgrounds of three 
of four pieces of image data are White and the background of 
one piece is gray, the backgrounds of all pieces of the image 
data are made White. In such a case, a correction is made to the 
background portion of the image With the gray background. 
[0072] It can be assumed that the embodiment is used for 
the application type, the printer driver type, the cooperation 
type With a digital camera, etc. In the application type, the 
embodiment can be used as an automatic adjustment function 
of user-collected images as a plug-in softWare module for 
placing digital still camera (DSC) images in an album or 
managing DSC images or the like, for example. In the printer 
driver type, the embodiment can be set as an optional function 
in driver setting or can be made a function built in mode 
setting. Further, in the cooperation type With a digital camera, 
the embodiment can be applied as a function for enabling the 
user to enter an adjustment command at the print stage With 
tag information embedded in the ?le format. 
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[0073] A computer program incorporating the embodiment 
can be provided for a computer in such a manner that the 
program is installed in the computer or that a computer 
readable storage medium storing the computer program is 
supplied. The storage medium may be any of various types of 
DVD and CD-ROM or a card storage medium, etc., and the 
program stored on the storage medium is read through a DVD 
or CD-ROM reader, a card reader, etc., installed in or con 
nected to the computer. The program is stored in an HDD, 
?ash ROM, etc., installed in the computer and is executed by 
a CPU. The program can also be provided via the netWork 
from a program transmission apparatus, for example. 
[0074] The invention can be utiliZed for a computer con 
nected to an image formation apparatus such as a printer, a 
server for providing information through the lntemet, etc., a 
digital camera, a program executed in various computers, 
etc., for example. 
[0075] The entire disclosure of Japanese PatentApplication 
No. 2003-387674 on Nov. 18, 2004 including speci?cation, 
claims, draWings and abstract is incorporated herein by ref 
erence in its entirety. 

1-15. (canceled) 
16. An image processing apparatus comprising: 
a feature amount recognition unit that extracts a back 

ground area from each of a plurality of digital images 
and recogniZes a feature amount concerning each back 
ground; and 

a background correction unit that makes a correction to 
each image so that backgrounds are uni?ed from the 
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feature amount concerning the background recogniZed 
by the feature amount recognition unit. 

17. The image processing apparatus as claimed in claim 16, 
further comprising: 

a target value setting unit that sets a target value according 
to a statistical technique as for the background areas of 
the plurality of digital images recogniZed by the feature 
amount recognition unit, 

Wherein the background correction unit makes a correction 
using the target value set by the target value setting unit. 

18-19. (canceled) 
20. An image processing method comprising: 
inputting a plurality of pieces of image data; 
recogniZing a background area in each of the plurality of 

pieces of image data input; 
making a correction to the plurality of pieces of image data 

so that the recogniZed background areas are uni?ed; and 
outputting the plurality of pieces of image data to Which the 

correction has been made. 
21. (canceled) 
22. A storage medium readable by a computer, the storage 

medium storing a program of instructions executable by the 
computer to perform a function for processing an image, the 
function comprising the steps of: 

recogniZing a background area in each of a plurality of 
pieces of image data input; and 

making a correction to the plurality of pieces of image data 
so that the recogniZed background areas are uni?ed. 

* * * * * 


