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APPARATUS, METHOD, AND PROGRAM 

BACKGROUND 

0001 1. Field 
0002 Aspects of the present invention generally relate to 
an apparatus and a method. 
0003 2. Description of the Related Art 
0004 Recently, for example, digital cameras, camera 
equipped cellular phones, and multi-function printers (here 
inafter, abbreviated as MFPs) have been commercialized. In 
Such a device, digital image data stored in a storage medium 
Such as a memory card can be displayed on an image display 
apparatus embedded in the device. To check multiple pieces 
of image data simultaneously, multiple thumbnail images can 
be simultaneously displayed on one image display apparatus. 
0005. The applicant of this application has proposed a 
method of displaying display images by changing the number 
of parts into which the screen is divided and by changing the 
display magnification of the display images, in Japanese 
Patent Laid-OpenNo. 2011-180288. In Japanese Patent Laid 
Open No. 2011-180288, to display multiple digital images, 
image data is decoded so as to be expanded to a certain size. 
0006. However, after an image has been displayed using a 
certain magnification, when the display magnification is to be 
changed again, the time period from rasterization to display 
of the image data is long, resulting in a problem in that 
redisplay of the image data takes time. Provision of hardware 
or the like for rasterizing and displaying image data at high 
speed increases the cost. To display multiple images, it is 
necessary to perform decoding multiple times, as many as the 
number of pieces of the image data to be displayed, increasing 
the processing load every time the display magnification of a 
display image is changed. 

SUMMARY 

0007 According to an aspect of the present invention, an 
apparatus includes a memory, a processor in communication 
with the memory, the processor being configured to control, a 
control unit, and an instruction unit. The control unit controls 
display on a display unit on which an image based on received 
image data is displayed. The instruction unit provides an 
instruction to Switch a display size of the image on the display 
unit. In a case where the instruction unit provides the instruc 
tion, in a state in which the image having a first display size 
before the switching is performed is displayed on the display 
unit, the control unit causes display of a first object visually 
indicating a second display size of the image that is to be 
displayed on the display unit, the second display size being a 
size after the Switching is performed, and, in a case where the 
second display size is determined on the basis of the instruc 
tion from the instruction unit, the control unit causes display 
of the image based on the second display size. 
0008 Further features of the present disclosure will 
become apparent from the following description of exem 
plary embodiments with reference to the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 FIG. 1 is a schematic view illustrating a display 
control apparatus according to a first embodiment. 
0010 FIGS. 2A and 2B are diagrams for describing an 
outer appearance view and a configuration of an operation 
panel of the display control apparatus according to the first 
embodiment. 
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0011 FIGS. 3A and 3B are diagrams illustrating exem 
plary displays in the one-screen display mode on a display 
unit according to the first embodiment. 
0012 FIGS. 4A and 4B are diagrams illustrating exem 
plary displays in the list display mode on the display unit 
according to the first embodiment. 
(0013 FIGS. 5A to 5D are diagrams for describing the 
layer structure of the display unit according to the first 
embodiment. 
0014 FIGS. 6A to 6B are diagrams illustrating exemplary 
displays in the list display mode on the display unit according 
to the first embodiment. 
0015 FIGS. 7A and 7B are diagrams illustrating exem 
plary displays in the list display mode on the display unit 
according to the first embodiment. 
0016 FIGS. 8A and 8B are diagrams illustrating exem 
plary displays in the list display mode on the display unit 
according to the first embodiment. 
0017 FIG. 9 is a flowchart of a process of switching the 
image display, according to the first embodiment. 
0018 FIG. 10 is a flowchart of a process of changing the 
number of display images, according to the first embodiment. 
0019 FIG. 11 is a flowchart of a process of generating an 
image list, according to the first embodiment. 
0020 FIG. 12 is a diagram illustrating an exemplary con 
figuration of an image list according to the first embodiment. 

DESCRIPTION OF THE EMBODIMENTS 

First Embodiment 

0021 Referring to the drawings, the following disclosure 
will be described in detail by taking a suitable embodiment as 
an example. It is intended that, unless otherwise indicated, the 
below-described embodiment is not seen to be limited to the 
relative arrangement of components, a display screen, and the 
like which are described in the present embodiment. 
0022 FIG. 1 is a block diagram illustrating a circuit con 
figuration of an image processing apparatus as an embodi 
ment of a display control apparatus. An image processing 
apparatus 100 according to the present embodiment is an 
MFP having a scanning function, a printing function, and a 
card direct function. 
0023 The image processing apparatus 100 includes a cen 

tral processing unit (CPU) 101, a read-only memory (ROM) 
102, a dynamic random access memory (DRAM) 103, a 
printer engine 104, a card slot 105, a personal computer 
interface (PCI/F) 107, an image processor 109, and an opera 
tion panel 111, which are connected to each other via a system 
bus. 
(0024. The CPU 101 is a system controller of the image 
processing apparatus 100, and controls the entire image pro 
cessing apparatus 100. The CPU 101 loads a program stored 
in the ROM 102 and the like to the DRAM 103 and executes 
the program on the DRAM 103, thereby controlling the entire 
image processing apparatus 100 according to the present 
embodiment. The ROM 102 stores a system control program 
for the image processing apparatus 100. The CPU 101 per 
forms various operations for the image processing apparatus 
100 on the basis of for example, the system control program 
stored in the ROM 102. In the present embodiment, the sys 
tem control program executed by the CPU 101 is stored in the 
ROM 102. However, the present embodiment is not limited to 
this, and the system control program may be stored in an 



US 2014/00781-84 A1 

external storage medium, Such as a floppy disk or a compact 
disc-read-only memory (CD-ROM). 
0025. The DRAM 103 stores mainly image data, and the 
printer engine 104 prints an image on a recording medium 
(print paper) on the basis of received image data. 
0026. The PC I/F 107 is an interface for connecting the 
image processing apparatus 100 to a personal computer 108. 
The personal computer 108 is a host computer which can 
change various types of setting data of the image processing 
apparatus 100 and which can transmit a request to start Vari 
ous operations via the PC I/F 107. 
0027. An image sensor 110 is a so-called scanner unit. 
That is, the image sensor 110 is an image reading unit such as 
a contact-type reading sensor for reading out an image on 
platen glass, and converts a read-out image into image data. 
The image processor 109 performs various types of image 
processing on the image data received from the image sensor 
110. 
0028. The operation panel 111 includes a power switch 
(not illustrated) and various hard keys 112, a display unit 113 
for displaying, for example, the operation condition or the 
state of the image processing apparatus 100, and a touchpanel 
115 disposed on the display unit 113. The operation panel 111 
is configured such that, when an operator touches the touch 
panel 115 with his/her finger or a tool such as a touch pen, a 
touch panel controller 114 detects position coordinates at 
which the touching is performed with the finger or the tool, 
whereby a touch event is generated. A procedure of generat 
ing a touch event by using the touch panel 115, a method for 
detecting position coordinates, and an operation procedure 
will be described below. 
0029. The card slot 105 is an interface for connecting a 
memory card 106 to the image processing apparatus 100. 
When the memory card 106 is connected to the image pro 
cessing apparatus 100, a user can select/view any image from 
images stored in the memory card 106, via the touch panel 
115 and the display unit 113. 
0030. After the image selected by the user is subjected to 
various types of print setting, when an instruction to print the 
image is transmitted, the CPU 101 analyzes the image, and 
the printer engine 104 prints it. At that time, the DRAM 103 
is used as a buffer for the print data. Only image selected from 
the memory card 106 may be stored in the DRAM 103. 
Alternatively, to increase the print speed, all of the images 
stored in the memory card 106 may be stored in the DRAM 
103. 
0031. In the present embodiment, the printer engine 104 
and the operation panel 111 can be separately processed, and 
a multitask operation can be performed Such that, for 
example, printing is performed while a user operation is being 
received via the operation panel 111. However, in this con 
figuration, the CPU 101 performs all of the processes. There 
fore, when the load of processes which are simultaneously 
performed and which have a heavy load exceeds the through 
put of the CPU 101, the processes which are simultaneously 
performed are affected. 
0032. With reference to FIGS. 2A to 4B, the operation 
panel 111 according to the present embodiment and how to 
operate the touch panel 115 of the operation panel 111 will be 
described in detail. FIG. 2A is a diagram illustrating an exem 
plary outer appearance configuration of the operation panel 
111 according to the present embodiment. The operation 
panel 111 includes a home key 201, a back key 202, and a start 
key 203 as the hard keys 112. 
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0033. The home key 201 is a key for making a transition to 
the home screen which is a starting point of all functions. In 
the home screen, various functions are classified into some 
categories, and each of the functions is displayed in a form of 
an icon. By touching one of the icons, a user can select a 
function. 

0034. The back key 202 is a key for making a transition to 
the previous screen. Screen transitions starting from the home 
screen are stored in a history. By pressing the back key 202, a 
transition to the previous screen can be performed by tracing 
the history. Accordingly, the back key 202 is disabled in the 
home screen which is a starting point of all transitions. 
0035. The start key 203 is a key for, for example, starting 
an operation in which the image sensor 110 reads out a docu 
ment image, and starting a print operation performed by the 
printer engine 104. 
0036. On the display unit 113, display objects (not illus 
trated) constituted by icons, images, soft keys, and the like are 
arranged in accordance with certain layout information. Flag 
information indicating whether or not a touch event is to be 
received is attached to each of the display objects. When a 
touch event is issued to a display object to which flag infor 
mation indicating that a touch event is to be received is 
attached, a notification about this is transmitted to the CPU 
101 which performs a process programmed for the display 
object. Display of display objects arranged on the display unit 
113 is managed in multiple hierarchical levels (layers), each 
of which can be drawn separately. The layer structure will be 
described in detail. Display objects drawn in the layers are 
stacked on top of one another in predetermined order so that 
the display objects can be displayed on the display unit 113. 
Among the display objects stacked in the layer structure, a 
display object arranged in an upper layer receives a touch 
event, whereby a touch event is issued. 
0037 FIG. 2B is a schematic diagram illustrating how to 
handle position information in the touch panel 115. As illus 
trated in FIG. 2B, position coordinates are defined as a posi 
tion in a two-dimensional XY coordinate plane in which, for 
example, the origin is located at the upper left corner. In the 
present embodiment, the display unit 113 contains 640 pixels 
in X direction and 480 pixels in Y direction. To match this 
configuration, the touch panel 115 has a resolution of 640 in 
the X direction and 480 in the Y direction. Hereinafter, the 
term “touch is used when the CPU 101 determines that 
position coordinates at which touching is detected on the 
touch panel 115 match the display position of an object dis 
played on the display unit 113. The term “release' is used 
when the CPU 101 determines that the touching is released. 
While the touching is held, a timer (not illustrated) causes a 
dragging event including the position information to be 
issued periodically. When the touching is released, a release 
event is issued. Thus, instead of designating a position on the 
display unit 113 by using a mouse which is a pointing device, 
a finger of an operator, a touch pen, or the like serves as a 
direct pointing device, and a position on the display unit 113 
can be designated. 
0038. In the above-described configuration, on the opera 
tion panel 111 of the image processing apparatus 100, a user 
operates the hard keys 112 or the touch panel 115 while 
viewing the display unit 113, whereby an instruction can be 
input or various settings can be performed. In addition, the 
state of the image processing apparatus 100 can be checked 
through the display unit 113. 
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0039. With reference to FIG. 11, a procedure of generating 
an image list when the memory card 106 is connected to the 
card slot 105 will be described. FIG. 11 is a flowchart of a 
procedure in which an image list is generated and which is 
performed by the CPU 101 when the memory card 106 is 
connected to the card slot 105. In the present embodiment, the 
image processing apparatus 100 is compatible with the FAT 
file system, and recognizes only an image file whose exten 
Sionis".jpg (an image compressed in the JPEG format) as an 
acceptable image file. 
0040. When the CPU 101 detects the memory card 106 
connected to the card slot 105 (in step S1101), the CPU 101 
reads out one piece of file information from digital data stored 
in the memory card 106 (in step S1102). Information which is 
read out as the file information includes a file name including 
an extension, and timestamp information (the update date and 
time of a file). 
0041. Then, the CPU 101 determines whether or not the 
piece of file information is acceptable by checking if the 
read-out file name has an acceptable extension (in step 
S1103). If the file information is not acceptable, the CPU 101 
discards the file information (in step S1105). If the file infor 
mation is acceptable, the CPU 101 adds the newly read-out 
file information to an image list, and sorts the pieces of file 
information in ascending order of timestamp so as to update 
the image list (in step S1104). In this step, sorting is per 
formed in ascending order of timestamp. However, Sorting of 
the image list is not limited to this. For example, the image list 
may be sorted in descending order of timestamp, or may be 
sorted on the basis of another type of file information. 
0042. Since the image list is stored on the DRAM 103, a 
limit is set to the number of pieces of file information in the 
image list. Therefore, the CPU 101 determines whether or not 
the number of pieces of file information reaches the upper 
limit for the list (in step S1106). If the number of pieces offile 
information reaches the upper limit, for example, if the num 
ber of pieces of file information reaches 2000 when the upper 
limit is set to 2000, the CPU 101 ends the process of gener 
ating an image list (in step S1108). If the number of pieces of 
file information does not reach the upper limit, the CPU 101 
repeatedly checks if the update of the image list has been 
performed for all of the files (in step S1107), and completes 
the image list (in step S1108). 
0043. With reference to FIG. 12, an image list will be 
described. FIG. 12 is a diagram illustrating the data configu 
ration of an image list stored in the DRAM 103. As illustrated 
in FIG. 12, an image list 1201 contains various types of 
information, such as a list number 1202, a file name 1203, and 
a timestamp 1204. The list number 1202 indicates the 
sequence number of each piece of the image data in the image 
list. The file name 1203 is a file name of each piece of the 
image data including path information. The timestamp 1204 
is update date information of each piece of image data. In this 
example, five pieces of image data are illustrated. 
0044) With reference to FIGS. 3A to 8B, operations of 
operating the display unit 113 and the touch panel 115 and 
selecting/viewing any image from images stored in the image 
list 1201 generated from information in the memory card 106 
will be described in detail. 

0045 FIG. 3A illustrates an exemplary display in the one 
screen display mode in which an image in the memory card 
106 is displayed on the display unit 113. In the one-screen 
display mode, an image display unit 301, image feeding keys 
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302 and 303, a print setting button 304, and a list display 
button 305 are displayed on the display unit 113. 
0046. In the one-screen display mode, an image based on 
image data which is selected in the image list 1201 (by 
default, an image having the latest update date) is subjected to 
decoding through a software process performed by the CPU 
101, and is displayed on the image display unit 301 as illus 
trated in FIG. 3A. In this state, when the start key 203 on the 
operation panel 111 is pressed, the CPU 101 causes the 
printer engine 104 to print the displayed image on a recording 
medium such as paper. An image other than the image dis 
played on the image display unit 301 is viewed when the 
image feeding key 302 or the image feeding key 303 disposed 
on the left or right side is touched. Thus, forward feed or 
backward feed is performed on the image list, and images are 
sequentially read out so as to be decoded and displayed on the 
image display unit 301. Using a feeding operation in which a 
finger 306 is moved while the finger 306 is being touched on 
the image display unit 301, only an image 3011 displayed on 
the image display unit 301 is moved to the left or to the right 
in accordance with detected position coordinates. FIG. 3B 
illustrates a state in which an image to be displayed on the 
image display unit 301 is being switched from the current 
image 3011 to a next image 3012 by using the finger 306 of a 
user. Thus, the image display unit 301 has a configuration in 
which a new image appears from the side opposite to the 
moving direction of the current image through an operation 
using the finger 306, enabling the previous or next image in 
the image list to be displayed. In other words, other images 
are hidden in a virtual manner on the left and right sides of the 
image 3011 displayed on the image display unit 301. 
0047. A user touches the print setting key 304 so as to 
display a print setting screen in which various settings about 
printing, Such as the type (for example, paper type) and the 
size of a recording medium, and the image quality, can be set. 
0048. When a user touches the list display key 305, the 
screen is Switched from the one-screen display mode to the 
list display mode, whereby multiple images are simulta 
neously displayed on the display unit 113. Thus, the user can 
check the images at the same time. 
0049 FIG. 4A illustrates an exemplary display on the 
display unit 113 in the list display mode. As illustrated in FIG. 
4A, in the present embodiment, 20-image display in which 
the maximum number of displayed images in one screen is 20 
is first performed in the list display mode. In the list display 
mode, an image display unit 401 on which twenty images are 
displayed, the print setting button 304, and a number-of 
images switching unit 402 are displayed. When the list dis 
play mode is started, images stored in the memory card 106 
are displayed in accordance with the image list in Such a 
manner that each of the images (for example, 401a and 401b) 
is displayed at the predetermined position of a corresponding 
one of frames, into which the image display unit 401 is 
divided and the number of which is a predetermined number 
for the image display unit 401 (in FIG. 4A, 20 frames). To 
display images in this manner, pieces of image data for 
images to be displayed are sequentially read out from a 
memory card in accordance with the list, and are decoded to 
fit the size of the frames. When the image processing appa 
ratus 100 does not have specific hardware for the decoding for 
display, the CPU 101 inevitably has a load so as to perform 
these series of processes multiple times, as many as the num 
ber of display images. 



US 2014/00781-84 A1 

0050. In the list display mode, when the number of pieces 
offile information in the image list is more than the number of 
display images, other images are hidden in a virtual manner 
on the left and right sides of the image display unit 401. By 
moving the finger 306 to the left or to the right while the image 
display unit 401 is being touched with the finger 306, only the 
images displayed in the image display unit 401 are moved to 
the left or to the right, and images appear in ascending or 
descending order of image sequence in the image list and are 
displayed. 
0051. When an image is to be selected, a user touches a 
specific image (for example, 401a), and then releases it, 
whereby switching to the one-screen display mode (see FIG. 
3A) is performed, and the specified image is displayed on the 
image display unit 301. 
0052. The print setting button 304 is the same as that in 
FIG. 3A, and will not be described. 
0053 A touch operation on the number-of-images switch 
ing unit 402 enables the number of display images to be 
switched in the list display mode. In the present embodiment, 
the number-of-images Switching unit 402 can accept multiple 
stages of Switching, and the number of display images which 
corresponds to one of the stages is determined in accordance 
with the position of the number-of-images Switching Switch 
403 disposed inside. That is, the number-of-images switching 
unit 402 is divided into multiple parts and each part is asso 
ciated with a display size of an image. In the number-of 
images Switching unit 402, the range (not illustrated) in which 
the number-of-images switching switch 403 can be moved is 
allowed to be touched. In the present embodiment, when a 
user first touches the range in which the number-of-images 
switching switch 403 can be moved, even if the number-of 
images switching switch 403 is not touched, the number-of 
images Switching Switch 403 is moved to the touch position, 
and the number of display images is Switched. In addition, the 
number-of-images Switching Switch 403 can be moved in a 
specific range (not illustrated) in the number-of-images 
switching unit 402 to the left or to the right in response to a 
touch operation performed by a user. 
0054. In the above-described configuration, switching to 
image display of a desired number of images can be selected 
from the stages, each of which corresponds to the possible 
maximum number of images to be displayed in one screen, 
through a touch operation on the number-of-images Switch 
ing unit 402 or a user operation in which the number-of 
images switching switch 403 is moved to the left or to the 
right. In the present embodiment, the Switching can be per 
formed in three stages: when the number-of-images Switch 
ing switch 403 is located on the left, the number of images is 
Small (six images); when it is located at the center, the number 
of images is a standard number (20 images); and when it is 
located on the right, the number of images is large (80 
images). The display size of an image displayed in the image 
display unit 401 is different depending on the number of 
display images. 
0055 With reference to FIG.4B, image display performed 
when switching is to be performed in the list display mode 
will be described. In the state in which the list display mode is 
on as illustrated in FIG. 4A, when the number-of-images 
switching switch 403 is touched with a finger, the display is 
switched to one as illustrated in FIG. 4B. The only difference 
between FIG. 4A and FIG. 4B is whether or not a masking 
object 404 and an image size object 405 are displayed in such 
a manner as to be stacked on top of the other. That is, when the 
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display is switched to that as illustrated in FIG. 4B, the mask 
ing object 404 and the image size object 405 are additionally 
displayed. 
0056. With reference to FIGS. 5A to 5D, images and 
objects displayed on the display unit 113 in FIG. 4B will be 
described. FIGS. 5A to 5D are diagrams illustrating layers 
into which the display on the display unit 113 is divided. That 
is, FIGS. 5A to 5D illustrate displays in the layers obtained 
through the division. An image-display-unit layer illustrated 
in FIG. 5A is the lowermost layer on which the image display 
unit 401 constituted by multiple images is displayed. A tool 
bar layer illustrated in FIG. 5B is a layer on the layer illus 
trated in FIG. 5A, and contains various instruction objects, 
specifically, the number-of-images Switching unit 402 and a 
button operating unit in the print setting button 304. The 
transparent masking object 404 is displayed in a masking 
object layer illustrated in FIG.5C. The image size object 405 
is displayed in an image-size-object layer which is the top 
most layer illustrated in FIG. 5D. The masking object 404 is 
an object for disabling a user operation performed on objects 
or the like disposed underneath. The image size object 405 is 
an object for indicating the image size obtained when the 
number of display images is changed through an instruction. 
In the present embodiment, the image size is changed in 
accordance with the number of pieces of display images for 
image data. The image size object 405 visually indicates the 
number of display images for image data and the display size 
changed in accordance with the number of display images. 
0057. By stacking the layer in FIG. 5A, the layer in FIG. 
5B, the layer in FIG. 5C, and the layer in FIG.5D in this 
sequence from the bottom, the final image (in FIG. 4B) on the 
display unit 113 is generated. As illustrated in FIG. 4B, 
objects in the masking object layer and the image-size-object 
layer are disposed above the objects in the image-display-unit 
layer, and no objects are disposed above the objects in the tool 
bar layer. In addition, an event generated through a touch 
operation is issued for an object in an upper layer. Therefore, 
a touch event is issued for an object on the tool bar layer in 
FIG. 5B. The masking object 404 is disposed in such a man 
ner as to overlie the image display unit 401 in the image 
display-unit layer in FIG. 5A. Thus, a touch event is not 
issued for the image display unit 401. The masking object 404 
is transparent, and a user can check the display in the image 
display-unit layer. In the present embodiment, the image size 
object 405 displayed in an upper layer has a simple configu 
ration having simple lines, rectangles, and the like. This 
enables the processing load for display to be relatively light. 
As described above, displays of the layers can be separately 
switched. 
0058 FIG. 10 is a flowchart of a process performed by the 
CPU 101 when an instruction to switch the number of images 
in the image-display-unit layer in FIG. 5A is transmitted. 
0059. The CPU 101 starts the process when the CPU 101 
receives an instruction to Switch the number of images (in 
step S1001). This will be described in detail below. The CPU 
101 clears all of the images which are currently displayed, 
and performs initialization, such as determination of infor 
mation about frames in which images are arrayed and the 
display image size, in accordance with the number of display 
images which is included in the instruction (in step S1002). 
0060. Then, the CPU 101 reads out pieces of image data 
from the image list one by one, and decodes an image in 
accordance with the display image size and disposes the 
image in accordance with the frame information, thereby 
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displaying a piece of image data at a certain position (in step 
S1003). Depending on the display image size, decoding may 
be performed by using a thumbnail image defined in the JPEG 
format. 
0061. The CPU 101 determines whether or not these series 
of processes have been performed multiple times, as many as 
the number of display images, i.e., whether or not all of the 
images have been processed (in step S1004). If all of the 
images have been processed, the process is ended (in step 
S1007). 
0062) If all of the images have not been processed, the 
process proceeds to step S1005. In step S1005, the CPU 101 
determines whether or not an instruction to perform switch 
ing to a new imageSize (a Subsequent instruction to Switch the 
number of images) has been transmitted. Since the processing 
load for the series of image decoding (in step S1003) is heavy, 
a Subsequent instruction to Switch the number of images may 
be issued through a user operation before display of all of the 
images is completed. If a Subsequent instruction to Switch the 
number of images has not been transmitted, the process 
returns back to step S1003. 
0063. If a subsequent instruction to switch the number of 
images has been transmitted during processing (in step 
S1005), the CPU 101 interrupts the decoding and the display 
of the images (in step S1006), and the process is ended (in step 
S1007). In this case, the subsequent instruction causes 
Switching of the number of images to be started again (in step 
S1001). 
0064. As described above, only images which need to be 
displayed are always decoded, achieving an effect that 
Switching of the number of images and display of images can 
be performed not only with a light processing load on the 
CPU 101 but also with a small amount of temporal storage 
memory such as the DRAM 103. 
0065. With reference to FIGS. 4A, 4B, 6A, 6B, and 9, an 
operation of Switching the number of display images will be 
described in detail. FIG. 9 is a flowchart of an image display 
switching process performed by the CPU 101 when the num 
ber-of-images switching switch 403 is touched in the list 
display mode in the image processing apparatus 100. FIGS. 
4A, 4B, 6A, and 6B are diagrams illustrating exemplary 
image displays in the list display mode. 
0066. In a state in which the display is in the list display 
mode as illustrated in FIG. 4A, when the number-of-images 
switching unit 402 is touched at a position with the finger 306, 
the process is started (in step S901). 
0067. When the process is started, the display on the dis 
play unit 113 is Switched to the number-of-images Switching 
mode as illustrated in FIG. 4B. Specifically, to indicate that 
selection of an image is disabled, the masking object 404. 
which has been Subjected to a transparency process to Such a 
degree that the display image can be recognized, is disposed 
so as to overlie the entire image display unit 401. That is, the 
masking object 404 is displayed in the masking object layer 
(in step S902). At the same time, the image size object 405 
having a grid pattern constituted by lines which simply indi 
cate the number of images and the display size is displayed in 
the image-size-object layer (in step S903). As described 
above, in the present embodiment, the image size can be 
changed to a specified image size among the image sizes for 
the multiple stages depending on a position at which the 
number-of-images Switching unit 402 is touched. Depending 
on the first touch position, the number-of-images Switching 
switch 403 is moved and the display is switched. In addition, 
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the image size object 405 representing the image size corre 
sponding to the position is displayed. 
0068. Then, an operation performed on the touch panel 
115 is continuously checked. Specifically, change in the 
touch operation on the number-of-images Switching unit 402 
is determined (in step S904). 
0069. If a move is detected in the touch operation on the 
number-of-images Switching unit 402, the display of the 
image size object 405 is changed. Specifically, if the CPU 101 
detects a move in the direction indicating a small number of 
images (in FIG. 4B, the left direction from the current center 
position) while the number-of-images switching switch 403 
is being touched with the finger 306, as illustrated in FIG. 6A, 
the number-of-images switching switch 403 is moved in 
response to the move of the finger 306. At the same time, the 
image size object 405 is Switched to one for a corresponding 
one of the stages for the number-of-images Switching unit 
402, and the switched image size object 405 is displayed (in 
step S905). In the present embodiment, the image size object 
405 is switched to one which visually represents the image 
size corresponding to the number of images (six images). 
After that, the image processing apparatus 100 continuously 
checks if any change occurs in the touch operation (in step 
S904). 
(0070 Instep S904, if the CPU 101 determines that the user 
releases the finger 306 from the touchpanel, the change of the 
display size is finally determined. Then, the image size object 
405 is removed from the display screen (in step S906), and the 
masking object 404 is also removed (in step S907). 
(0071. Then, the CPU 101 determines whether or not the 
image size which is newly set is the same as one which is 
currently set (in step S908). If the image size is changed, the 
CPU 101 transmits an instruction to switch the number of 
images in accordance with the change in the number of dis 
play images (in step S909). If the image size is not changed, 
the CPU 101 does not transmit any instruction, and ends the 
process (in step S910). 
0072 An example for the case in which the image display 

is to be changed in Such a manner that the number of images 
is decreased will be described. For example, in the state in 
which 20 images are being displayed as illustrated in FIG. 6A, 
when the finger 306 is released from the display after the 
number-of-images switching switch 403 has been moved to 
the left position corresponding to six images, the image size 
object 405 and the masking object 404 are removed. Then, 
through an instruction to Switch the number of images, the 
image-display-unit layer is updated, and the current 20 
images are removed. Then, the display is Switched so that the 
image size which is newly set and which corresponds to six 
images is used in the display. When all of the images are 
displayed, the Switching to the six-image display as illus 
trated in FIG. 6B is completed. 
0073. In the present embodiment, before the image size is 
changed, a user can check in advance the image size after the 
Switching by using the image size object 405 having a simple 
configuration. Thus, the operability for a user in selection of 
a desired image size is improved. In addition, in the present 
embodiment, after the display size of an image is determined, 
the decoding is performed. Therefore, unnecessary image 
decoding is not performed, reducing the load on the CPU 101. 
0074. With reference to FIGS. 4A, 4B, 6A, 6B, and 7, an 
example for a display of images will be described. For 
example, in the 20-image display as illustrated in FIG. 4A, 
when the number-of-images switching switch 403 in the 
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number-of-images Switching unit 402 is touched, the num 
ber-of-images Switching mode is turned on, and the display is 
switched to one as illustrated in FIG. 4B. When a user directly 
touches the display at a position located on the right side or 
the left side of the number-of-images switching switch 403 
(located at the center position) which is currently displayed, 
the number-of-images switching switch 403 is moved in 
accordance with the touch position in the display unit 113. At 
the same time, the display of the image size object 405 is 
changed to one corresponding to the touch position. In the 
display as illustrated in FIG. 4B, by moving the finger 306 
while the number-of-images switching switch 403 is being 
touched with the finger 306, the processes in steps S904 and 
S905 in FIG. 9 are repeatedly performed, and only display of 
the number-of-images switching switch 403 and display of 
the image size object 405 which causes a small amount of 
load for display change are Switched. 
0075 For example, in the display as illustrated in FIG. 4B, 
the display is sequentially switched as follows. When the 
finger 306 is moved in the direction indicating a small number 
of images (in FIG. 4B, in the left direction) while the number 
of-images switching switch 403 is being touched with the 
finger 306, the display is Switched to the six-image display as 
illustrated in FIG. 6A. When the finger 306 is moved back (in 
FIG. 4B, at the center position), the display is switched to the 
20-image display as illustrated in FIG. 4B. When the finger 
306 is moved in the direction indicating a large number of 
images (in FIG. 4B, in the right direction), the display is 
switched to the 80-image display as illustrated in FIG. 7A. 
0076. In the display as illustrated in FIG. 4A, when the left 
side of the number-of-images switching unit 402 is directly 
touched, the display of the image size object 405 is switched 
to one as illustrated in FIG. 6A. That is, when the number-of 
images switching switch 403 is moved from the center to the 
left, only the display of the number-of-images Switching 
switch 403 in the toolbar layer and the display of the object in 
the image-size-object layer are switched to those for the 
image size for six images (see FIG. 6A). 
0077. Then, when the number-of-images switching switch 
403 is moved back to the center position while being touched 
with the finger 306, only the display of the number-of-images 
switching switch 403 and the display of the image size object 
405 are switched. That is, when the number-of-images 
switching switch 403 is moved back to the original center 
position while being touched, only the number-of-images 
switching switch 403 and the image size object 405 are drawn 
again, and the display is Switched to one as illustrated in FIG. 
4B. In this display, when the number-of-images Switching 
switch 403 is released, only the objects in the upper layers are 
removed, and the display is Switched to the 20-image display 
as illustrated in FIG. 4A (goes back to the state in FIG. 4A). 
In this case, during the Switching of the display, only the 
drawing of the upper layers which is performed at a relatively 
high processing speed is performed to reflect the change, and 
the image decoding which is performed at a relatively low 
processing speed is not performed, reducing the load on the 
CPU 101. 

0078. In contrast, in the display as illustrated in FIG. 6A, 
when the number-of-images switching switch 403 is released, 
multiple thumbnail images obtained through decoding which 
is performed with the new image size and which is caused by 
an instruction to Switch the number of images are displayed, 
and the switching to the display as illustrated in FIG. 6B is 
completed. In the display as illustrated in FIG. 7A, when the 
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number-of-images switching switch 403 is released, multiple 
thumbnail images (for example, 401 d) obtained through 
decoding which is performed using the new image size and 
which is caused by an instruction to switch the number of 
images are displayed, and the Switching to the display as 
illustrated in FIG. 7B is completed. 
0079. In the image display switching process, the switch 
ing of the display of the image-display-unit layer and the 
Switching of the display of the tool bar layer and the image 
size-object layer can be separately performed. Therefore, in 
the present embodiment, in the state in which thumbnail 
images have not been updated yet, the number-of-images 
switching switch 403 enables the image size to be changed 
again. FIGS. 8A and 8B illustrate an example in which, in the 
state in which thumbnail images have not been updated yet, 
another size change is started by using the number-of-images 
switching switch 403. FIG. 8A illustrates an exemplary dis 
play in which, in the state in which thumbnail images have not 
been updated yet, another size change is started by using the 
number-of-images switching switch 403. In FIG. 8A, in the 
image-display-unit layer, the display is being Switched in 
order to perform 80-image display which is the display after 
the Switching, in Such a manner that image decoding is 
sequentially performed in accordance with the image list, 
starting from the upper-left image which is an image 401e. At 
that time, the display of the toolbar layer and the image-size 
object layer is separately Switched in an operation using the 
number-of-images switching switch 403 (in FIG. 8A, a move 
from the right side to the center). During the switching of the 
display, the sequential image decoding for the image-display 
unit layer is continued. The images are decoded one by one, 
and the display is updated. When the number-of-images 
switching switch 403 is operated so as to be further moved in 
the left direction (Switching to the six-image display), as 
illustrated in FIG. 8B, the display of the toolbar layer and the 
image-size-object layer is Switched during the image decod 
ing. At this time point, when an operation of releasing the 
number-of-images switching switch 403 is received, the 
image decoding for the image-display-unit layer is inter 
rupted in order that the display is to be switched to the six 
image display (described in step S1006 in FIG. 10). Then, 
another image decoding process for the six-image display is 
started again, and the display is Switched to one as illustrated 
in FIG. 6B. 

0080. In the present embodiment, image decoding whose 
processing load is heavy, and an operation in which the dis 
play on the display unit is Switched and whose processing 
load is relatively light can be separately processed, and the 
display image (the number of display images and the display 
size) after the number of display images is changed can be 
checked, reducing the load on the CPU 101. In addition, an 
instruction to Switch the number of images can be transmitted 
through an operation in which the finger 306 on the number 
of-images switching switch 403 is moved to the left or to the 
right on the touch panel, and the display size can be deter 
mined through an operation in which the finger 306 is 
released from the number-of-images switching switch 403, 
achieving a simplified operation compared with a user opera 
tion using a hard key. 
I0081. That is, in the present embodiment, in an operation 
performed on the touch panel to switch the number of display 
images in the image list display mode, image decoding is not 
performed during Switching of the number of images, and 
only the display of an object which indicates the number of 
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images (and the display size) after the Switching and whose 
display load is not heavy is Switched. Using the display size 
which is set after the number of display images is determined, 
the image decoding is started. Thus, when the number of 
display images based on image data is to be switched, before 
the images themselves are displayed, the number of display 
images and the display size are visually indicated, reducing 
the processing load and enabling a user to determine the 
number of display images and the display size easily. 
0082 In the above-described embodiment, the image size 
object 405 has a grid shape. The shape of the image size object 
405 is not limited to this. As long as the image size object 405 
has a shape indicating the display size of an image and has a 
Small amount of processing load so as be allowed to be 
displayed at a high speed, the image size object 405 may have 
any shape. 
0083. In the above-described embodiment, the number of 
display images is Switched in three stages of 6 images, 20 
images, and 80 images. This embodiment should not be seen 
to be limiting. As long as images can be displayed and a touch 
event can be obtained, no limitation is present on the number 
of images. In addition, any number may be used as long as 
multiple Switching stages are present. 
0084. In the above-described embodiment, the number of 
display images and the display size which are used after the 
number of display images for image data is Switched are 
visually indicated. This embodiment should not be seen to be 
limiting. For example, only the display size may be visually 
indicated. 
0085. In the above-described embodiment, the operation 
panel 111 includes the touch panel 115, and a touch panel 
sensor detects a user operation. The display apparatus is not 
limited to this. For example, in the display apparatus, a user 
operation may be detected through hard keys or the like which 
are provided outside the display unit. Alternatively, a user 
operation Such that various buttons of the display unit are 
pressed by using a pointing device Such as a mouse may be 
detected. 
I0086. In the above-described embodiment, after a display 
size is determined on the basis of a Switching instruction, 
decoding is performed so that images having a predetermined 
display size are displayed. This embodiment should not be 
seen to be limiting. For example, image data obtained through 
decoding which was performed before may be stored in a 
cache memory, and the images may be read out from the 
cache memory when the images having a predetermined dis 
play size are to be displayed. 
0087. According to the present embodiment, when the 
idisplay size of an image based on image data is to be 
Switched, before images themselves are displayed, the dis 
play size of an image is visually indicated, reducing the 
processing load and enabling a user to determine the display 
size of an image easily. 
0088. It is not necessary to achieve all of the above-de 
scribed processes through software. Some or all of the pro 
cesses may be achieved through hardware. 

Other Embodiments 

0089 Additional embodiments of the present invention 
can also be realized by a computer of a system or apparatus 
that reads out and executes computer executable instructions 
recorded on a storage medium (e.g., computer-readable stor 
age medium) to perform the functions of one or more of the 
above-described embodiments, and by a method performed 
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by the computer of the system or apparatus by, for example, 
reading out and executing the computer executable instruc 
tions from the storage medium to perform the functions of one 
or more of the above-described embodiments. The computer 
may comprise one or more of a CPU. micro processing unit 
(MPU), or other circuitry, and may include a network of 
separate computers or separate computer processors. The 
computer executable instructions may be provided to the 
computer, for example, from a network or the storage 
medium. The storage medium may include, for example, one 
or more of a hard disk, a random-access memory (RAM), a 
ROM, a storage of distributed computing systems, an optical 
disk (such as a compact disc (CD), digital versatile disc 
(DVD), or Blu-ray Disc (BD)TM), a flash memory device, a 
memory card, and the like. 
(0090 While the present disclosure has been described 
with reference to exemplary embodiments, it is to be under 
stood that the invention is not limited to the disclosed exem 
plary embodiments. The scope of the following claims is to be 
accorded the broadest interpretation so as to encompass all 
Such modifications and equivalent structures and functions. 
0091. This application claims the benefit of Japanese 
Patent Application No. 2012-203086, filed Sep. 14, 2012, 
which is hereby incorporated by reference herein in its 
entirety. 

1. An apparatus comprising: 
a memory; and 
a processor in communication with the memory, the pro 

cessor configured to control; 
a control unit configured to control display on a display unit 

on which an image based on received image data is 
displayed; and 

an instruction unit configured to provide an instruction to 
Switch a display size of the image on the display unit, 

wherein, in a case where the instruction unit provides the 
instruction, the control unit causes display, in a state in 
which the image having a first display size before the 
Switching is performed is displayed on the display unit, 
of a first object visually indicating a second display size 
of the image that is to be displayed on the display unit, 
the second display size being a size after the Switching is 
performed, and, in a case where the second display size 
is determined on the basis of the instruction from the 
instruction unit, the control unit causes display of the 
image based on the second display size. 

2. The apparatus according to claim 1, 
wherein the display unit includes a plurality of layers 

including a first layer in which the image is disposed, 
and 

wherein, in a case where the instruction from the instruc 
tion unit is started, the control unit causes the first object 
visually indicating the second display size of the image 
obtained after the switching is performed, to be disposed 
in a second layer that is a layer higher than the first layer 
on which the image is disposed. 

3. The apparatus according to claim 2, 
wherein, in a case where the instruction from the instruc 

tion unit is started, the control unit causes a second 
object overlying the image to be disposed in a third layer 
that is a layer higher than the first layer on which the 
image is disposed. 

4. The apparatus according to claim 3, 
wherein the second object overlying the image is transpar 

ent. 
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5. The apparatus according to claim 1, 
wherein, in the case where the second display size is deter 

mined based on the instruction from the instruction unit, 
if the first display size of the image before the instruction 
is performed is equal to the second display size of the 
image after the instruction is performed, the control unit 
causes the display unit not to redisplay the image. 

6. The apparatus according to claim 1, 
wherein the display unit includes a touch panel, 
wherein the instruction unit includes an instruction object 

displayed on the touch panel, and 
wherein touching of the instruction object indicates an 

instruction to Switch the first display size of the image, 
and a release of the touch from the instruction object 
causes the second display size to be determined. 

7. The apparatus according to claim 6. 
wherein the instruction object is divided into more than one 

part, and each part is associated with a display size of the 
image, and 

wherein the control unit causes the first object visually 
indicating a second display size of the image that is to be 
displayed on the display unit after the Switching is per 
formed, to be displayed on the display unit inaccordance 
with a position at which the instruction object is touched. 

8. A method comprising: 
controlling display on a display unit on which an image 

based on received image data is displayed; and 
providing an instruction to Switch a display size of the 

image on the display unit, 
wherein, in the controlling of display, in a case where the 

instruction is provided, in a state in which the image 
having a first display size before the Switching is per 
formed is displayed on the display unit, a first object 
visually indicating a second display size of the image 
that is to be displayed on the display unit, the second 
display size being a size after the Switching is per 
formed, is displayed and, in a case where the second 
display size is determined on the basis of the instruction, 
the image is displayed on the basis of the second display 
size. 

9. The method according to claim 8, 
wherein the display unit includes a plurality of layers 

including a first layer in which the image is disposed, 
and 
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wherein, in the controlling of display, in a case where the 
instruction is started, the first object visually indicating 
the second display size of the image obtained after the 
Switching is performed is disposed in a second layer that 
is a layer higher than the first layer on which the image 
is disposed. 

10. The method according to claim 9. 
wherein, in the controlling of display, in a case where the 

instruction is started, a second object overlying the 
image is disposed in a third layer that is a layer higher 
than the first layer on which the image is disposed. 

11. The method according to claim 10, 
wherein the second object overlying the image is transpar 

ent. 

12. The method according to claim 8. 
wherein, in the controlling of display, in the case where the 

second display size is determined based on the instruc 
tion, in a case where the first display size of the image 
before the instruction is performed is equal to the second 
display size of the image after the instruction is per 
formed, the display unit does not redisplay the image. 

13. The method according to claim 8. 
wherein the display unit includes a touch panel, 
wherein, in the providing of an instruction, an instruction 

object displayed on the touch panel provides the instruc 
tion, and 

wherein touching of the instruction object indicates an 
instruction to Switch the first display size of the image, 
and a release of the touch from the instruction object 
causes the second display size to be determined. 

14. The method according to claim 13, 
wherein the instruction object is divided into more than one 

part, and each part is associated with a display size of the 
image, and 

wherein, in the controlling of display, the first object visu 
ally indicating a second display size of the image that is 
to be displayed on the display unit after the switching is 
performed is displayed on the display unit in accordance 
with a position at which the instruction object is touched. 

15. A computer-readable recording medium that causes a 
computer to perform the display control method according to 
claim 8. 


