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ABSTRACT OF THE DISCLOSURE

An image display device includes a display unit, a
graph display control unit, a display range displacement
unit, a plotted point change unit and a graph update
control unit. The graph display control unit displays an
approximate graph for plotted points on an image display
region to which a coordinate system is set. The display
range displacement unit displaces a display range of the
coordinate system with an image in the image display
region fixed. Responding to the display range being
displaced, the plotted point change unit changes
coordinate values of the plotted points in accordance with
displacements of the display range to maintain positions
of the plotted points before and after the display range
being displaced, and updates display of the plotted
points, and the graph update control unit updates a

content displayed by the graph display control unit.
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IMAGE DISPLAY DEVICE, IMAGE DISPLAY METHOD AND RECORDING
MEDIUM RECORDING IMAGE DISPLAY CONTROL PROGRAM

BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to an image display
device, an image display method, and a recording medium

which records an image display control program therein.

2. Description of the Related Art
Conventionally, in an image display device which

displays picked-up images, measurement data of a moving
object is drawn as a graph with a picked-up image of the
moving object displayed as the background so that the shape
of the graph and a physical event are correlated with each
other for study. In addition, in such an electronic device,
when a user plots a plurality of points (plotting) on an
image, a graph fit for the plotted points is calculated,
and displayed in such a way as to be superimposed on the

image.

BRIEF SUMMARY OF THE INVENTION

However, according to the technology described above,
when a coordinate system superimposed on an image is
displaced, plotted points are displaced with the coordinate
system, and hence the plotted points are shifted from their
original positions on the image. Consequently, it becomes
necessary to re-perform plotting on the image.

In a first broad aspect the invention provides an

image display device including:
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a display unit which displays an image in a display
screen;

a coordinate system setting unit which sets a
coordinate system determined by a plurality of coordinate
axes to an image display region of the display screen;

a plotted point data storage unit which, when a
plurality of plotted points are set on the image display
region by a user operation, the image display region to
which the coordinate system is set, stores coordinate
values of the plotted points in the coordinate system, the
coordinate values being correlated with the image;

a graph display control unit which (i) creates an
approximate graph for a set of the plotted points stored in
the plotted point data storage unit, (ii) displays the
approximate graph on the image display region to which the
coordinate system is set, and (iii) displays an expression
for the approximate graph on the display unit;

a display range displacement unit which displaces a
display range of the coordinate system, the display range
being set on the image in the image display region, with
the image fixed, on the basis of a user operation;

a displacement storage unit which stores a plurality
of displacement sets of displacements in directions of the
coordinate axes of the display range displaced by the
display range displacement unit, the displacement sets
being correlated with the set of the plotted points;

a plotted point change unit which, in response to the
display range being displaced by the display range
displacement unit, changes the coordinate values of the
plotted points in accordance with a displacement set of the
displacement sets so as to maintain positions of the

plotted points on the image before and after the display
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range being displaced, and updates display of the plotted
points on the basis of the changed coordinate values; and

a graph update control unit which, in response to the
display range being displaced by the display range
displacement unit, updates a display content displayed by
the graph display control unit, on the basis of a user
operation, wherein

the graph update control unit displays, on the display
unit, (i) the coordinate system, the display range of which
is changed by the displacement set specified on the basis
of a user operation from among the displacement sets which
are stored in the displacement storage unit, and (ii) the
plotted points of the coordinate values changed by the
specified displacement set.

In a second broad aspect the invention provides An
image display method for a computer, which includes a
display unit displaying an image in a display screen, the
image display method including:

setting a coordinate system determined by a plurality
of coordinate axes to an image display region of the
display screen;

when a plurality of plotted points are set on the
image display region by a user operation, the image display
region to which the coordinate system is set, storing
coordinate values of the plotted points in the coordinate
system, the coordinate values being correlated with the
image;

activating a graph display control function to (i)
create an approximate graph for a set of the stored plotted
points, (ii) display the approximate graph on the image
display region to which the coordinate system is set, and
(iii) display an expression for the approximate graph on

the display unit;
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displacing a display range of the coordinate system,
the display range being set on the image in the image
display region, with the image fixed, on the basis of a
user operation;

storing a plurality of displacement sets of
displacements in directions of the coordinate axes of the
display range, the displacement sets being correlated with
the set of the plotted points;

changing the coordinate values of the plotted points
in accordance with a displacement set of the displacement
sets so as to maintain positions of the plotted points on
the image before and after the display range being
displaced, and updating display of the plotted points on
the basis of the changed coordinate values, in response to
the display range being displaced; and

updating a display content displayed by the graph
display control function, on the basis of a user operation,
in response to the display range being displaced, wherein

updating the display content includes displaying, on
the display unit, (i) the coordinate system, the display
range of which is changed by the displacement set specified
on the basis of a user operation from among the stored
displacement sets, and (ii) the plotted points of the
coordinate values changed by the specified displacement
set.

In a third broad aspect the invention provides a
recording medium recording an image display control program
to make a computer, which includes a display unit
displaying an image in a display screen, realize:

a coordinate system setting unit which sets a
coordinate system determined by a plurality of coordinate

axes to an image display region of the display screen;
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a plotted point data storage unit which, when a
plurality of plotted points are set on the image display
region by a user operation, the image display region to
which the coordinate system is set, stores coordinate
values of the plotted points in the coordinate system, the
coordinate values being correlated with the image;

a graph display control unit which (i) creates an
approximate graph for a set of the plotted points stored in
the plotted point data storage unit, (ii) displays the
approximate graph on the image display region to which the
coordinate system is set, and (iii) displays an expression
for the approximate graph on the display unit;

a display range displacement unit which displaces a
display range of the coordinate system, the display range
being set on the image in the image display region, with
the image fixed, on the basis of a user operation;

a displacement storage unit which stores a plurality
of displacement sets of displacements in directions of the
coordinate axes of the display range displaced by the
display range displacement unit, the displacement sets
being correlated with the set of the plotted points;

a plotted point change unit which, in response to the
display range being displaced by the display range
displacement unit, changes the coordinate values of the
plotted points in accordance with a displacement set of the
displacement sets so as to maintain positions of the
plotted points on the image before and after the display
range being displaced, and updates display of the plotted
points on the basis of the changed coordinate values; and

a graph update control unit which, in response to the
display range being displaced by the display range
displacement unit, updates a display content displayed by
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the graph display control unit, on the basis of a user
operation, wherein

the graph update control unit displays, on the display
unit, (i) the coordinate system, the display range of which
is changed by the displacement set specified on the basis
of a user operation from among the displacement sets which
are stored in the displacement storage unit, and (ii) the
plotted points of the coordinate values changed by the
specified displacement set.

The invention may be advantageous in that it provides
an image display device, an image display method, and a
recording medium which records an image display control
program therein to eliminate time and effort to re-perform
plotting on an image even when a coordinate system

superimposed on the image is displaced.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be more clearly
ascertained, embodiments will now be described, by way of
example, with reference to the accompanying drawings, in
which:

FIG. 1 is a plan view schematically showing the
configuration of a scientific calculator;

FIG. 2 is a block diagram showing the functional
configuration of the scientific calculator;

FIG. 3 is a first part of a flowchart of image display
processing;

FIG. 4 is a second part of the flowchart of the image
display processing;

FIG. 5A shows display contents displayed on a display;

FIG. 5B shows display contents displayed on the
display;
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FIG. 6C shows display contents displayed on the
display;

FIG. 6D shows display contents displayed on the
display;

FIG. 7A shows display contents displayed on the
display;

FIG. 7B shows display contents displayed on the
display; and

FIG. 7C shows display contents displayed on the
display;

DETAILED DESCRIPTION OF THE INVENTION

In the following, referring to the accompanying
drawings, an embodiment of the present invention 1is
described. However, the present invention is not limited
to the drawings or the embodiment.

[1. Configuration of Scientific Calculator]
[1-1. External Appearance]

FIG. 1 is a conceptual diagram schematically showing
the configuration of a scientific calculator 1.

As shown in FIG. 1, the scientific calculator 1
includes an input key set 2 having various keys, and a
display 3.

The input key set 2 is a key set to receive input
operations for expression elements such as numeral values
and operators, and to receive instruction operations for
various types of processing. The input key set 2 includes
keys to which functions are respectively assigned. In the
embodiment, the input key set 2 includes a numeric keypad
20, operator keys 21, a cursor key 22, an EXE (executor)

key 23, and a DEL (delete) key 24.
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The numeric keypad 20 receives input operations to
input numeral values. The operator keys 21 receive input
operations to input various operators such as four
arithmetic operators and brackets.

The cursor key 22 is pressed, for example, to move a
cursor 1in a predetermined direction. The cursor indicates
a position of a target for editing or a position of a
target for selection in the display 3. In the embodiment,
the cursor key 22 is configured to be able to input four
directions, up, down, left and right.

The EXE key 23 receives input operations to input
execution instructions to perform processing and to input
decision instructions. The EXE key 23 functions, for
example, as a key to instruct to perform arithmetic
processing after an expression is inputted. The DEL key 24
receives delete operations to delete numeral values,
operators or the like displayed on the display 3.

The display 3 is constituted of an LCD (Liquid
Crystal Display), an ELD (Electronic Luminescent Display)
or the like. The display 3 displays letters, symbols,
expressions, results of arithmetic, coordinate axes,
graphs and the like in response to operations on the input
key set 2 or the like, and also displays various data
necessary to use the scientific calculator 1. On the
display 3 in the embodiment, an X axis and a Y axis are
displayed in the lateral direction and the longitudinal
direction, respectively, so as to display an XY coordinate
system determined by the X axis and the Y axis. In
addition, the display 3 is provided with a touch panel 30
to be integrated therewith all over the display screen

thereof.
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[1-2. Functional Configuration]

Next, the functional configuration of the scientific
calculator 1 is described.

FIG. 2 is a block diagram schematically showing the
functional configuration of the scientific calculator 1.
As shown in FIG. 2, the scientific calculator 1

includes an input unit 14, a display unit 15, a
communication unit 16, a recording medium reading unit 17,
a RAM (Random Access Memory) 12, a storage unit 13, and a
CPU (Central Processing Unit) 11.

The input unit 14 includes the input key set 2 and
the touch panel 30, and outputs signals corresponding to
pressed keys or pressed points on the touch panel 30 to
the CPU 11.

The display unit 15 includes the display 3, and
displays various pieces of information in accordance with
display signals from the CPU 11.

The communication unit 16 is connectable to the
Internet, thereby being communicable with external devices
connected to the Internet.

The recording medium reading unit 17 reads
information from an external information recording medium
17A, which is attached to the recording medium reading
unit 17 freely detachably, such as a USB memory.

The RAM 12 is a volatile memory which temporarily
stores information, and has a plurality of work areas
where various programs to be executed, data for the
various programs, and the like are stored.

The storage unit 13 is a nonvolatile memory
constituted of a ROM (Read Only Memory) or the like, and
stores various programs and data. More specifically, the

storage unit 13 stores an image display program 130 (an
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image display control program) as a program of the present
invention, and an image file set 131.

The image display program 130 is a program to make
the CPU 11 perform image display processing (shown in
FIGS. 3 and 4) described below.

The image file set 131 includes a plurality of image
files 132 on images displayable on the display 3. The
image files 132 are received via the communication unit
16.

Each image file 132 includes image data 133,
coordinate system display range setting data 134, a
plotted point data table 135, and a displacement table 136
which are correlated with each other.

The image data 133 is data on an image displayable in
such a way that the image and a coordinate system are
superimposed on each other. The image data 133 shows a
predetermined shape (a parabola or a straight line, for
example) which can be approximated by a graph. As the
image of the image data 133, an image different from an
actual event, such as a drawn image, may be used.
Furthermore, the predetermined shape which can be
approximated by a graph is not limited to a parabola or a
straight line, and hence may be another shape.

The coordinate system display range setting data 134
is data on a display range of the XY coordinate system
(the upper limit values and the lower limit values of the
X axis and the Y axis) which should be set to be fit for
an image display region in the display screen. The
coordinate system display range setting data 134 is not
always necessary to be included in the image file 132.

The plotted point data table 135 is a table where X
coordinate values and Y coordinate values of plotted

points P (shown in FIG. 5B) are stored in the image
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display processing (shown in FIGS. 3 and 4) described
below. In the plotted point data table 135 in the
embodiment, a coordinate value set of plotted points P is
stored for each list number. More specifically, a
coordinate value set correlated with one list number and a
coordinate value set correlated with another list number
are stored as coordinate value sets of different groups.

If the XY coordinate system 1s translated (parallel
displaced) in the image display processing (shown in FIGS.
3 and 4) described below, displacements (A (X, Y)) in the
X axis direction and the Y axis direction, a number (a
displacement number, hereinbelow) (Al, A2 or the 1like)
showing the number of times the XY coordinate system has
been translated, and a list number on a coordinate value
set of plotted points P before the XY coordinate system
being translated are correlated with each other, and
stored in the displacement table 136.

The CPU 11 performs central control over the
components of the scientific calculator 1. More
specifically, the CPU 11 loads programs specified from
among system programs and various application programs
stored in the storage unit 13 into the RAM 12, and
performs processing in cooperation with the programs
loaded into the RAM 12.

[2. Operation of Scientific Calculator]

Next, operation of the scientific calculator 1 is
described, referring to FIGS. 3 and 4.

FIGS. 3 and 4 show a flowchart to explain the image
display processing performed by the CPU 11 reading the
image display program 130 from the storage unit 13.

As shown in FIG. 3, in the image display processing,
the CPU 11 first determines whether or not a user chooses

to activate a function (a plotting-on-picture function or
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a picture plot function, hereinbelow) to form plotted
points P on an image (Step S1). When determining that the
user does not choose to activate the picture plot function
(Step S1; NO), the CPU 11 moves to other processing.

On the other hand, when determining that the user
chooses to activate the picture plot function (Step S1;
YES), the CPU 11 specifies one image data 133 in the image
file set 131 as specified image data 133S on the basis of
a user operation (Step S2). The image of the specified
image data 133S is displayed as the background for plotted
points P in the processing described below.

Next, the CPU 11 determines whether or not the
coordinate system display range setting data 134 is
attached to the specified image data 133S (Step S3).

When determining that the coordinate system display
range setting data 134 is attached to the specified image
data 133S (Step S3; YES), the CPU 11 sets the XY
coordinate system in such a way that the XY coordinate
system is superimposed on the image display region of the
display 3 on the basis of the display range of the XY
coordinate system shown by the coordinate system display
range setting data 134 (Step S4), and then moves to Step
S9.

On the other hand, when determining that the
coordinate system display range setting data 134 is not
attached to the specified image data 133S (Step S3; NO),
the CPU 11 determines whether or not an operation to set
the display range of the XY coordinate system is performed
(Step So6).

When determining that the operation to set the
display range of the XY coordinate system is performed
(Step S6; YES), the CPU 11 displays a confirmation screen

to confirm a default value for the display range of the XY

5674856 1 (GHMatters) P91137.AU SANDRAP 15/08/14


P91137.AU

15 Aug 2014

2012211465

10

15

20

25

30

11

coordinate system on the display 3, changes the display
range on the basis of a user operation thereon, and sets
the XY coordinate system in such a way that the XY
coordinate system is superimposed on the image display
region of the display 3 on the basis of the changed
display range (Step S7), and then moves to Step S9.

On the other hand, when determining that the
operation to set the display range of the XY coordinate
system is not performed (Step S6; NO), the CPU 11 sets the
XY coordinate system in such a way that the XY coordinate
system is superimposed on the image display region of the
display 3 on the basis of the default value for the
display range of the XY coordinate system (Step S8).

Next, the CPU 11 displays the image of the specified
image data 133S and the XY coordinate system in such a way
that the image thereof and the XY coordinate system are
superimposed on each other (Step S9). More specifically,
the CPU 11 displays the coordinate axes of the XY
coordinate system within the display range, which is set
at Step S4, S7 or S8, and scale marks on the coordinate
axes, on the image of the specified image data 133S.

Next, the CPU 11 determines whether or not an
operation to form plotted points P on an image (the image
display region to which the coordinate system is set) is
performed (Step S11). When determining that the operation
to form plotted points P on an image is performed (Step
S11; YES), the CPU 11 specifies a list number in the
plotted point data table 135 in response to a user
operation (Step S12).

Next, the CPU 11 displays plotted points P on the
image of the specified image data 133S in response to a
plotting operation by the user, correlates coordinate

values of the plotted points P in the XY coordinate system
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with the specified list number, and stores the coordinate
values correlated with the specified list number in the
plotted point data table 135 (Step S13), and then moves to
Step S11. At Step S13, the coordinate values of the
plotted points P are correlated with the image of the
specified image data 133S and stored.

On the other hand, when determining that the
operation to form plotted points P on an image is not
performed (Step S11; NO), the CPU 11 determines whether or
not an operation to translate the XY coordinate system is
performed (Step S21).

When determining that the operation to translate the
XY coordinate system is performed (Step S21; YES), the CPU
11 translates, on the basis of a user operation, the XY
coordinate system on the image of the specified image data
133S with the image thereof fixed on the display 3 (Step
S22). Consequently, the display range of the XY coordinate
system is changed (translated).

Next, the CPU 11 displays the displacements (A (X,
Y)) in the X axis direction and the Y axis direction on
the display 3, and also correlates the displacements (A
(X, Y)), the displacement number (Al, A2 or the like)
showing the number of times the XY coordinate system has
been translated, and the list number for the coordinate
value set of the plotted points P before the XY coordinate
system being translated with each other, and stores the
correlated displacements, displacement number, and list
number in the displacement table 136 (Step S23), and then
moves to Step S11.

On the other hand, when determining that the
operation to translate the XY coordinate system is not
performed (Step S21; NO), as shown in FIG. 4, the CPU 11

determines whether or not an operation to display a
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coordinate value set of the plotted point data table 135
is performed (Step S31).

When determining that the operation to display a
coordinate value set of the plotted point data table 135
is performed (Step S31; YES), the CPU 11 specifies one
list number therein in response to a user operation (Step
S32) .

Next, the CPU 11 determines whether or not the
displacements (A (X, Y)) are correlated with the specified
list number in the displacement table 136 (Step S33). When
determining that the displacements (A (X, Y)) are not
correlated with the specified list number in the
displacement table 136 (Step S33; NO), the CPU 11 displays
the coordinate value set under the specified list number
on the display 3 (Step S40), and then moves to Step S41.

On the other hand, when determining that the
displacements (A (X, Y)) are correlated with the specified
list number in the displacement table 136 (Step S33; YES),
the CPU 11 determines whether or not an operation to
reflect the displacements (A (X, Y)) in the coordinate
value set under the specified list number is performed
(Step S34).

When determining that the operation to reflect the
displacements (A (X, Y)) in the coordinate value set under
the specified list number is not performed (Step S34; NO),
the CPU 11 moves to Step S40.

On the other hand, when determining that the
operation to reflect the displacements (A (X, Y)) in the
coordinate value set under the specified list number is
performed (Step S34; YES), the CPU 11 adds the
displacements (A (X, Y)) to the coordinate wvalues (X, Y)
under the specified list number (Step S35). Consequently,

the coordinate values (X, Y) are changed so that positions
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of the plotted points P are maintained on the background
image before and after the XY coordinate system being
translated.

Next, the CPU 11 displays the coordinate value set
under the specified list number on the display 3 with the
coordinate values changed by the displacements (A (X, Y))
displayed in bold-face type (Step S36). Consequently, if
the coordinate values of the plotted points P are changed
at Step S35 after the display range of the XY coordinate
system is translated, a display mode of the coordinate
values of the plotted points P is changed before and after
the XY coordinate system being translated.

Next, the CPU 11 determines whether or not an
operation to create an approximate graph (a fit graph) is
performed (Step S41). When determining that the operation
to create an approximate graph is not performed (Step S41;
NO), the CPU 11 moves to other processing (here, manual
correction on the coordinate value data or the like).

On the other hand, when determining that the
operation to create an approximate graph is performed
(Step S41; YES), the CPU 11 selects a type of an
approximate graph (a type of a function expression; for
example, a linear function expression or a quadratic
function expression) in response to a user operation (Step
S42) .

Next, the CPU 11 obtains the coordinate values of the
plotted points P, and then creates an approximate graph
for the set of the plotted points P by regression
calculation (Step S43), and determines whether or not an
operation to draw the approximate graph is performed (Step

s44) .
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When determining that the operation to draw the
approximate graph is not performed (Step S44; NO), the CPU
11 moves to other processing.

On the other hand, when determining that the
operation to draw the approximate graph is performed (Step
S44; YES), the CPU 11 displays the XY coordinate system,
the plotted points P corresponding to the coordinate
values under the specified list number, and the
approximate graph in such a way that the XY coordinate
system, the plotted points P, and the approximate graph
are superimposed on the image of the specified image data
133S (the image display region to which the coordinate
system is set), and also displays the expression for the
approximate graph on the display 3 (Step S45).
Consequently, if the coordinate values of the plotted
points P are changed at Step S35 after the display range
of the XY coordinate system is translated, display of the
plotted points P is updated on the basis of the changed
coordinate values. Furthermore, in the state in which the
approximate graph is drawn, if the coordinate values of
the plotted points P are changed at Step S35 after the
display range of the XY coordinate system is translated,
display of the approximate graph is updated.

Next, the CPU 11 determines whether or not an
operation to redraw the approximate graph is performed
(Step S46). When determining that the operation to redraw
the approximate graph is performed (Step S46; YES), the
CPU 11 moves to Step S41. On the other hand, when
determining that the operation to redraw the approximate
graph is not performed (Step S46; NO), the CPU 11 moves to
Step S11.

When determining that the operation to display a
coordinate value set of the plotted point data table 135
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is not performed (Step S31; NO), the CPU 11 determines
whether or not an ending operation is performed (Step
S51) .

When determining that the ending operation is not
performed (Step S51; NO), the CPU 11 moves to other
processing. On the other hand, when determining that the
ending operation is performed (Step S51; YES), the CPU 11
ends the image display processing.

[3. Operation Example]

Next, referring to the drawings, the above operation
is described to be more specific.

First, when a user chooses to activate the picture
plot function (Step S1; YES), and specifies one image data
133 in the image file set 131 as the specified image data
133S (Step S2), and it is determined that the coordinate
system display range setting data 134 is attached to the
specified image data 133S (Step S3; YES), the XY
coordinate system is set in such a way as to be
superimposed on the image display region on the basis of
the display range of the XY coordinate system shown by the
coordinate system display range setting data 134 (Step
S4), and as shown in FIG. 5A, the image of the specified
image data 133S and the XY coordinate system are displayed
on the display 3 in such a way as to be superimposed on
each other (Step S5S9).

Next, when the user performs the operation to form
plotted points P on an image (Step S11; YES), and
specifies the list number “1” in the plotted point data
table 135 (Step S12), as shown in FIG. 5B, the plotted
points P are displayed on the image of the specified image
data 133S in response to the plotting operation, and
coordinate values of the plotted points P in the XY

coordinate system are correlated with the specified list
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number “1”, and stored in the plotted point data table 135
(Step S13).

When the user performs the operation to display a
coordinate value set of the plotted point data table 135
(Step S31; YES), and specifies the list number “1” (Step
S32), as shown in FIGS. 5C and 5D, the coordinate wvalue
set under the specified list number “1” is displayed on
the display 3 (Step S40).

Next, when the user performs the operation to create
an approximate graph (Step S41; YES), and selects the
“quadratic function expression” as a type of an
approximate graph (Step S42), the coordinate values of the
plotted points P are obtained, and as shown in FIG. 6A,
the expression for the approximate graph for the set of
the plotted points P, “y=ax’+bx+c:a=-0.17.., b=-0.036..,
c=2.546..”, and the other coefficients of the regression
expression, “r?, MSe”, are calculated by regression
calculation (Step S43).

Next, when the user performs the operation to draw
the approximate graph (Step S44; YES), as shown in FIG.
6B, the XY coordinate system, the plotted points P
corresponding to the coordinate values under the specified
list number “1”, and the approximate graph are displayed
in such a way as to be superimposed on the image of the
specified image data 133S (Step S45). The expression for
the approximate graph is not shown in FIG. 6B. However,
the expression for the approximate graph, “y=ax2+bx+c:a=—
0.17.., b=-0.036.., c=2.546..”, shown in FIG. 6A may be
displayed with the approximate graph.

When the user performs the operation to translate the
XY coordinate system (Step S21; YES), as shown in FIG. 6C,
on the basis of a user operation, the XY coordinate system

is translated for “-2.4” in the Y axis direction on the
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image of the specified image data 133S with the image
thereof fixed on the display 3 (Step S22). Consequently,
the display range of the XY coordinate system is changed
(translated) .

Next, the displacements in the X axis direction and
the Y axis direction, “Al (X, Y) = (0, 2.4)”, are
displayed on the display 3, and the displacements (0,
2.4), the displacement number (Al) showing the number of
times the XY coordinate system has been translated, and
the list number “1” for the coordinate value set of the
plotted points P before the XY coordinate system being
translated are correlated with each other and stored in
the displacement table 136 (Step S23).

When the user performs the operation to display a
coordinate value set of the plotted point data table 135
(Step S31; YES), and specifies the list number “1” (step
S32), it is determined that the displacements “Al (X, Y) =
(0, 2.4)"” are correlated with the specified list number
“1” in the displacement table 136 (Step S33; YES). In this
operation example, as shown in FIG. 6D, in addition to the
coordinate value set under the specified list number “17,
the displacements “Al (X, Y) = (0, 2.4)” correlated with
the list number “1” in the displacement table 136 is
displayed on the display 3.

Next, when the user performs the operation to reflect
the displacements “Al (X, Y) = (0, 2.4)” in the coordinate
value set under the specified list number “1” (Step S34;
YES), the displacements “Al (X, Y) = (0, 2.4)” are added
to the coordinate values (X, Y) under the specified list
number “1” (Step S35), and as shown in FIG. 7A, the
coordinate value set under the specified list number “1”
is displayed on the display 3 with the coordinate values

changed by the displacements (A (X, Y)) displayed in bold-
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faced type (Step S36). In this operation example, the
displacements “Al (X, Y) = (0, 2.4)” reflected in the
coordinate value set are displayed on the display 3 by
shading.

Next, when the user performs the operation to create
an approximate graph (Step S41; YES), and selects the
“quadratic function expression” as a type of an
approximate graph (Step S42), the coordinate values of the
plotted points P are obtained, and as shown in FIG. 7B,
the expression for the approximate graph for the set of
the plotted points P, “y=ax’+bx+c:a=-0.17.., b=-0.036..,
c=4.946..”, and the other coefficients of the regression
expression, “r?, MSe”, are calculated by regression
calculation (Step S43).

Next, when the user performs the operation to draw
the approximate graph (Step S44; YES), as shown in FIG.
7C, the XY coordinate system, the plotted points P
corresponding to the coordinate values under the specified
list number “1”, and the approximate graph are displayed
in such a way as to be superimposed on the image of the
specified image data 133S (Step S45). Consequently, 1f the
coordinate values of the plotted points P are changed
after the display range of the XY coordinate system is
translated, display of the plotted points P is updated on
the basis of the changed coordinate values. Furthermore,
in the state in which the approximate graph is drawn, if
the coordinate values of the plotted points P are changed
after the display range of the XY coordinate system is
translated, display of the approximate graph is updated.
The expression for the approximate graph is not shown in
FIG. 7C. However, the expression for the approximate
graph, “y=ax2+bx+c:a=—0.l7m, b=-0.036.., c=4.946..”, shown in
FIG. 7B may be displayed with the approximate graph.
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As described above, according to the scientific
calculator 1 in the embodiment, as shown by Steps S11 to
S45 in FIGS. 3 and 4, FIGS. 5A to 7C, and the like, when a
plurality of plotted points P is formed in a coordinate
system on the basis of a user operation, coordinate values
of the plotted points P in the coordinate system are
obtained, an approximate graph for the set of the plotted
points P is calculated, the approximate graph is displayed
in the coordinate system, and the expression for the
approximate graph is displayed on the display 3. In this
state, 1if, on the basis of a user operation, the display
range of the coordinate system is displaced, the display
range being set on an image in the display screen, with
the image fixed, the coordinate values of the plotted
points P are changed in accordance with displacements in
directions of the coordinate axes of the display range so
that positions of the plotted points P on the image are
maintained before and after the display range being
translated, display of the plotted points P is updated on
the basis of the changed coordinate values, and display
contents about the approximate graph are updated on the
basis of a user operation. Consequently, even when a
coordinate system superimposed on an image is translated,
positions of plotted points P on the image are maintained,
coordinate values of the plotted points P in the
coordinate system after the coordinate system being
displaced are obtained, an approximate graph for the set
of the plotted points P is calculated, the approximate
graph is displayed in the coordinate system, and the
expression for the approximate graph is displayed on the
display 3. Accordingly, in the case where a coordinate

system superimposed on an image is displaced, time and
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effect to re-perform plotting on the image can be
eliminated.

Needless to say, detailed configurations and
operations of the components of the scientific calculator
1 in the embodiment can be appropriately modified without
departing from the scope of the present invention. For
example, in the embodiment, the coordinate system having
two axes, the X axis and the Y axis, 1is described.
However, the coordinate system may be a three-dimensional
coordinate system having three axes, the X axis, the Y
axis, and the Z axis. Furthermore, instead of a certesian
coordinate system, which is determined by coordinate axes
intersecting at right angles, a polar coordinate system,
which is determined by r, 6, and the like, may be used.

Furthermore, for example, in the embodiment, the
scientific calculator 1 is described as the image display
device of the present invention. However, products to
which the present invention is applicable are not limited
thereto. The present invention is applicable to electronic
devices in general, such as a mobile phone, a personal
computer, a PDA (Personal Digital Assistant), and a game
machine. Furthermore, the image display program 130 of the
present invention may be stored in a memory card, a CD or
the like which is attachable to the scientific calculator
1.

In the above, an embodiment and an operation example
of the present invention are described. However, the scope
of the present invention is not limited thereto, and hence
includes the scope of claims attached below and
equivalences thereof.

This application is based upon and claims the benefit
of priority under 35 USC 119 of Japanese Patent
Application No. 2011-182291 filed on August 24, 2011, the
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entire disclosure of which, including the description,
claims, drawings, and abstract, is incorporated herein by
reference in its entirety.

In the claims which follow and in the preceding
description of the invention, except where the context
requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as
“comprises” or “comprising” is used in an inclusive sense,
i.e. to specify the presence of the stated features but
not to preclude the presence or addition of further
features in various embodiments of the invention.

It is to be understood that, if any prior art
publication is referred to herein, such reference does not
constitute an admission that the publication forms a part
of the common general knowledge in the art, in Australia

or any other country.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An image display device including:

a display unit which displays an image in a display
screen;

a coordinate system setting unit which sets a
coordinate system determined by a plurality of coordinate
axes to an image display region of the display screen;

a plotted point data storage unit which, when a
plurality of plotted points are set on the image display
region by a user operation, the image display region to
which the coordinate system is set, stores coordinate
values of the plotted points in the coordinate system, the
coordinate values being correlated with the image;

a graph display control unit which (i) creates an
approximate graph for a set of the plotted points stored
in the plotted point data storage unit, (ii) displays the
approximate graph on the image display region to which the
coordinate system is set, and (iii) displays an expression
for the approximate graph on the display unit;

a display range displacement unit which displaces a
display range of the coordinate system, the display range
being set on the image in the image display region, with
the image fixed, on the basis of a user operation;

a displacement storage unit which stores a plurality
of displacement sets of displacements in directions of the
coordinate axes of the display range displaced by the
display range displacement unit, the displacement sets
being correlated with the set of the plotted points;

a plotted point change unit which, in response to the
display range being displaced by the display range
displacement unit, changes the coordinate values of the

plotted points in accordance with a displacement set of
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the displacement sets so as to maintain positions of the
plotted points on the image before and after the display
range being displaced, and updates display of the plotted
points on the basis of the changed coordinate values; and

a graph update control unit which, in response to the
display range being displaced by the display range
displacement unit, updates a display content displayed by
the graph display control unit, on the basis of a user
operation, wherein

the graph update control unit displays, on the
display unit, (i) the coordinate system, the display range
of which is changed by the displacement set specified on
the basis of a user operation from among the displacement
sets which are stored in the displacement storage unit,
and (ii) the plotted points of the coordinate values

changed by the specified displacement set.

2. The image display device according to claim 1
further including a displacement display control unit

which displays the displacements on the display unit.

3. The image display device according to either
claim 1 or 2 further including a plotted point coordinate
display control unit which displays the coordinate values
of the plotted points on the display unit on the basis of
a user operation, wherein

in response to the display range being displaced by
the display range displacement unit, the plotted point
coordinate display control unit changes a display mode of
the coordinate values before and after the display range

being displaced.
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4. The image display device according to any one of
claims 1 to 3 further including a coordinate value set
specifying unit which specifies, on the basis of a user
operation, a coordinate value set as a display target from
among a plurality of coordinate value sets which are

stored in the plotted point data storage unit.

5. An image display method for a computer, which
includes a display unit displaying an image in a display
screen, the image display method including:

setting a coordinate system determined by a plurality
of coordinate axes to an image display region of the
display screen;

when a plurality of plotted points are set on the
image display region by a user operation, the image
display region to which the coordinate system is set,
storing coordinate values of the plotted points in the
coordinate system, the coordinate values being correlated
with the image;

activating a graph display control function to (i)
create an approximate graph for a set of the stored
plotted points, (ii) display the approximate graph on the
image display region to which the coordinate system is
set, and (iii) display an expression for the approximate
graph on the display unit;

displacing a display range of the coordinate system,
the display range being set on the image in the image
display region, with the image fixed, on the basis of a
user operation;

storing a plurality of displacement sets of
displacements in directions of the coordinate axes of the
display range, the displacement sets being correlated with

the set of the plotted points;
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changing the coordinate values of the plotted points
in accordance with a displacement set of the displacement
sets so as to maintain positions of the plotted points on
the image before and after the display range being
displaced, and updating display of the plotted points on
the basis of the changed coordinate values, in response to
the display range being displaced; and

updating a display content displayed by the graph
display control function, on the basis of a user
operation, in response to the display range being
displaced, wherein

updating the display content includes displaying, on
the display unit, (i) the coordinate system, the display
range of which is changed by the displacement set
specified on the basis of a user operation from among the
stored displacement sets, and (ii) the plotted points of
the coordinate values changed by the specified

displacement set.

6. A recording medium recording an image display
control program to make a computer, which includes a
display unit displaying an image in a display screen,
realize:

a coordinate system setting unit which sets a
coordinate system determined by a plurality of coordinate
axes to an image display region of the display screen;

a plotted point data storage unit which, when a
plurality of plotted points are set on the image display
region by a user operation, the image display region to
which the coordinate system is set, stores coordinate
values of the plotted points in the coordinate system, the

coordinate values being correlated with the image;
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a graph display control unit which (i) creates an
approximate graph for a set of the plotted points stored
in the plotted point data storage unit, (ii) displays the
approximate graph on the image display region to which the
coordinate system is set, and (iii) displays an expression
for the approximate graph on the display unit;

a display range displacement unit which displaces a
display range of the coordinate system, the display range
being set on the image in the image display region, with
the image fixed, on the basis of a user operation;

a displacement storage unit which stores a plurality
of displacement sets of displacements in directions of the
coordinate axes of the display range displaced by the
display range displacement unit, the displacement sets
being correlated with the set of the plotted points;

a plotted point change unit which, in response to the
display range being displaced by the display range
displacement unit, changes the coordinate values of the
plotted points in accordance with a displacement set of
the displacement sets so as to maintain positions of the
plotted points on the image before and after the display
range being displaced, and updates display of the plotted
points on the basis of the changed coordinate values; and

a graph update control unit which, in response to the
display range being displaced by the display range
displacement unit, updates a display content displayed by
the graph display control unit, on the basis of a user
operation, wherein

the graph update control unit displays, on the
display unit, (i) the coordinate system, the display range
of which is changed by the displacement set specified on
the basis of a user operation from among the displacement

sets which are stored in the displacement storage unit,
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and (ii) the plotted points of the coordinate values

changed by the specified displacement set.

7. An image display device substantially as herein

described with reference to the accompanying drawings.

8. An image display method for a computer
substantially as herein described with reference to the

accompanying drawings.
9. A recording medium recording an image display

control program substantially as herein described with

reference to the accompanying drawings.
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