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DESCRIPTION

PROGRAM FOR PROGRAM EDITING

Field
[0001] The present invention relates to a program for

program editing of a control apparatus.

Background

[0002] A program executed by a control apparatus such as
a programmable controller included in an FA (Factory
Automation) system is described, in general, using symbols
in a circuit diagram format (hereafter referred to as
ladder program) by a relay symbolic language based on an
idea of a relay control circuit. Besides, the program is
sometimes described using symbols in formats such as an FB
(Function Block), an FBD (Function Block Diagram), and an
SFC (Sequential Function Chart). Creation of the program
described using such symbols is graphically performed in an
information processing apparatus using a program for
program editing called an engineering tool.

(0003] In an engineering tool of a general control
apparatus, a program described using symbols is edited
using a mouse and a keyboard. For example, when a program
constituent element such as a circuit symbol or a
connection line is added to a ladder program, on an editing
screen for editing a program, editing of the program is
enabled by repeating, using the mouse or the keyboard,
after designating a position where the program constituent
element is to be added, selecting the program constituent
element desired to be added. When operation other than the
addition of the program constituent element is performed,

editing of the program is enabled also by repeating
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processing for designating a target of operation and
selecting processing desired to be executed (hereinafter
referred to as command).

[0004] On the other hand, in recent years, an input
technology using an information processing apparatus which
is equipped with a touch panel input function (hereinafter
referred to as a tablet terminal) is actively performed.
When an engineering tool is used in the tablet terminal, a
method of enabling editing of a program by treating
operation for touching a finger on the touch panel
equivalently to operation for designating a target of
operation with a mouse cursor and pressing a mouse button

is a general method.

Citation List

Patent Literature

[0005] Patent Literature 1l: Japanese Patent Application
Laid-Open No. 2009-259080

Summary

Technical Problem

[0006] When the engineering tool is used in the tablet
terminal, if the conventional general method explained
above is used, operation for designating a place of a
program constituent element and designating a type of the
program constituent element is repeated using a finger.
Therefore, there is a problem in that a moving distance of
a hand is large compared with the operation by the mouse
and thus the operation is onerous. Because the finger is
larger than a mouse pointer, a list of choices for
designating a type of the program constituent element or a
command needs to be displayed large on a program editing

screen, so it causes reduction of information that can be



15

20

25

30

displayed on the screen compared with the operation by the
mouse.

[0007] The present invention has been devised in view of
the above and it is an object of the present invention to
obtain a program for program editing that can easily edit,

using a tablet terminal, a program described using symbols.

Solution to Problem

[0008] To attain the object, a program for program
editing according to the present invention is a program for
program editing for editing a program described using a
symbol on a program editing screen, the pregram for program
editing causing an information processing apparatus to
function as: input-gesture-characteristic-information
acquiring unit for acquiring input gesture characteristic
information including coordinate information, a track of
the coordinate, and a direction of the track input on the
program editing screen; and processing executing unit for

specifying an operation target and specifying a command

‘applied to the operation target as well on the basis of the

input gesture characteristic information, executing the
command, and displaying the result of the execution of the

command on the program editing screen.

Advantageous Effects of Invention

[0009] According to the present invention, input gesture
characteristic information obtained from input operation by
a user of moving a finger while keeping the finger placed
on a program editing screen for a program described using
symbols is acquired, an operation target and a command
applied to the operation target are specified on the basis
of the input gesture characteristic information, and the

command is executed and results of the execution of the
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command are displayed on the program editing screen.
Therefore, there is an effect that it is made possible to
simultaneously perform, in a tablet terminal, using the
input operation of moving the finger while keeping the
finger placed on the program editing screen, designation of
the target of the operation (hereinafter referred to as
operaticn target) and designation of the command performed
on the operation target and it is made possible to easily

perform editing of the program described using symbols.

Brief Description of Drawings

[0010] FIG. 1 is a block diagram showing an example of
the construction of a program for program editing according
to a first embodiment.

FIG. 2 is a diagram showing an example of a gesture
definition.

FIG. 3 is a diagram showing an example of a gesture
definition.

FIG. 4 is a flowchart for explaining an example of a
processing procedure of a program editing method according
to the first embodiment.

FIG. 5 is a diagram shewing an example of a procedure
of program editing processing according to the first
embodiment.

FIG. 6 is a diagram showing an example of a procedure
of program editing processing according to the first
empbodiment.

FIG. 7 is a diagram showing an example of a gesture
definition according to a second embodiment.

FIG. 8 is a flowchart for explaining an example of a
processing procedure of a program editing method according
to the second embodiment.

FIG. 9 is a diagram showing an example of a procedure
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of program editing processing according to the second
embodiment.

FIG. 10 is a diagram showing an example of a procedure
of program editing processing according to the second
embodiment.

FIG. 11 is a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 12 is a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 13 is a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 14 is a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 15 is a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 16 is a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 17 is a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 18 is a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 19 is a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 20 is a diagram showing an example of a procedure
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of specific pregram editing vrocessing according to the
second emxbodiment.

FIG., 21 is a diagram showing an exemcle cf a procedure
of specific program cditing processing according To zhe
second exbodiment.

FIG. 22 is a diagram showing an example of & procedurs
of specific program editing processing according toc the
second embodiment.

PIG. 23 is a diagram showing an exampie of a procedure
of specific program editing processing according to the
second empodiment.

FIG. 24 1s a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 25 is a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 26 is a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 27 is a diagram showing &n example of a procedure
of specific program ecditing processing according to the
second embodiment.

FIG. 28 is a diagram showing an example of a procedure
of specific program editing processing according to the
seccnd embodiment.

FIG. 29 is a diagram showing an example of a procedure
of specific program editing processing according to the
second embodiment.

FIG. 30 is a diagram schematically showing a program
editing procedure in a genrneral engineering tool.

FIG. 32 is a diagram schematically showing a concept

of region management information according to a third
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embodiment.

FIG. 32 is a diagram showing an example of division of
character input regions in a ladder program according to
the third embodiment.

FIG. 33 is a diagram showing an example of a gesture
definition according to the third embodiment.

FIG. 34 is a flowchart showing an example of a
processing procedure of a program editing method on a
program editing screen on which no program constituent
element is placed according to the third embodiment.

FIG. 35 is a diagram showing an example of a procedure
of program editing processing according to the third
embodiment.

FIG. 36 is a diagram showing an example of a procedure
of program editing processing according to the third
embodiment.

FIG. 37 is a flowchart showing an example of a
processing procedure of a program editing method on the
program editing screen on which one or more program
constituent elements are placed according to the third
embodiment.

FIG. 38 is a diagram showing an example of a procedure
of program editing processing according to the third
embodiment.

FIG. 39 is a diagram showing an example of a procedure
of program editing processing according to the third
embodiment.

FIG. 40 is a diagram showing an example of a procedure
of program editing processing according to the third
embodiment.

FIG. 41 is a diagram showing an example of a procedure
of program editing processing according to the third

embodiment.
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FIG. 42 is a diagram showing an example of a procedure
of program editing processing according to the third
empbodiment.

FIG. 43 is a diagram showing an example of a procedure
of program editing processing according to the third
embodiment.

FIG. 44 is a diagram showing an example cf visible
frames to input characters for the input operation by
drawing tracks according to the third embodiment.

FIG. 45 is a diagram showing an example of a program
editing screen.

FIG. 46 is a diagram showing an example of a gesture
definition according to a fourth embodiment.

FIG. 47 is a diagram showing an example of a procedure
of program editing processing according to a fifth
embodiment.

FIG. 48 is a diagram showing an example of a procedure
of specific program editing processing according to a sixth
embodiment.

FIG. 4% is a diagram showing examples of moving
conditions of program constituent elements according to a
seventh embodiment.

FIG. 50 is a diagram showing an example of a moving
method for a program constituent element according to the
seventh embodiment.

FIG. 51 is a diagram showing an example of a moving
method for a program constituent element according to the
seventh embodiment.

FIG. 52 is a diagram showing an example of a moving
method for a program constituent element according to the
seventh embodiment.

FIG. 53 is a diagram showing an example of a procedure

of program editing processing according to the seventh
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[0011] Preferred embodiments of a program for program
editing according to the present invention are explained in
detail below with reference to the accompanying drawings.
Note that, in the following explanation, editing of a
ladder program is explained as an example. However, the
present invention is not limited by the embodiments.

[0012] First Embodiment.

FIG. 1 is a block diagram showing an example of the
construction of a program for program editing according to
a first embodiment. A program for program editing 10
includes input-gesture-characteristic-information acguiring
unit 11 and processing executing unit 12.

[0013] The input-gesture-characteristic-information
acquiring unit 11 acquires input gesture characteristic
information including coordinate information, a track of
the coordinates, and a direction of the track input on a
program editing screen via an input indicator such as a
finger. As the coordinate information, coordinates
obtained on the basis of a coordinate system defined on the
program editing screen can be used.

[0014] The processing executing unit 12 collates the
coordinate information stored in the input gesture
characteristic information with coordinates of constituent
elements displayed in the program editing screen and
specifies an operation target, collates the track of the
coordinates and the direction of the track stored in the
input gesture characteristic information with information
concerning a shape and a direction of a track defined in a
gesture definition concerning the operation target and
specifies a command applied to the operation target as well,
executes the command, and displays the results of the
execution of the command on the program editing screen.

f0015] The constituent elements on the program editing



10

15

20

25

30

11

screen include at least program constituent elements such
as a symbol representing an "a" contact, a symbol
representing a "b" contact, a symbol representing a coil,
and a connection line connecting the symbols, and base
elements configuring regions other than the program
constituent elements. As the base elements, there are left
side base elements placed on a left side of a left bus,
right side base elements placed on a right side of a right
bus, and symbol-locatable base elements placed between the
left bus and the right bus.

[0016] The gesture definition asscociates a type of the
constituent element, information concerning the shape and
the direction of the track, and the command to be executed
together. FIG. 2 and FIG. 3 are diagrams showing examples
of gesture definitions. A method of laying tile-like
constituent elements on the program editing screen and
grasping a route of a track according to types of tiles is
illustrated. FIG. 2{a) is a diagram showing the positiocnal
relation of tile-like squares in defining a track using two
squares in the horizontal direction or the vertical
direction centering on a certain tile-like square. FIG.
2(b) is a diagram showing an example of a gesture
definition in the case of FIG. 2(a). FIG. 3(a) is a
diagram showing the positional relaticn of tile-like
squares in defining a linear track using two squares in the
horizontal direction, the vertical direction, or the
oblique direction centering on a certain tile-like square.
FIG. 3(b) is a diagram showing an example of a gesture
definition in the case of FIG. 3(a).

[0017] In this example, the gesture definition
associates a shape of a track of an input operation and a
direction of the track, a constituent element, and a

command applied to the constituent element together. A
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track of a gesture is a track of coordinates obtained on
the basis of a coordinate system defined on the program
editing screen. A program constituent element drawn in a
gesture drawing region is defined with respect to drawing
of the track. The definition of the shape of the track can
be represented by minimum points as far as the shapes are
distinguished. That is, for example, when only a straight
line 1s used as the shape of the track, the track can be
defined using two squares.

[0018] When a shape other than the straight line is
added, the track can be defined using three or more squares.
When the track is defined by two squares, the track is
distinguished according to a direction from a start point
to an end point. When the track is defined using two or
more squares, the shape of the track is distinguished
according to the ccordinates of squares through which the
track has passed from the start point to the end point.

The direction of the track is distinguished according to
the order of the squares through which the track has passed
from the start point to the end point.

[0019] The squares of the gesture definition can be
defined using physical dimensions, or only a logical
pesitional relation not having physical specific dimensions
can be defined. The gesture definitions shown in FIG. 2
and FIG. 3 represent definitions of logical positional
relations.

[0020] Note that, although, in the above explanation and
explanations of following embodiments, rectangular squares
are used as shape of the tile-like constituent elements,
other shapes such as a regular hexagonal shape can be used.
[0021] A program editing method is explained below. FIG.
4 is a flowchart for explaining an example of a processing

procedure of a program editing method according to the
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first embodiment. FTirst, the input-gesture-characterisiic-
information accuiring unit 11 acguires input gesture
characteristic information Input to the wrogram editing
screen by a user (step S1i). The input gesture
characteristic information Includes coordinate information,
which is a contact position cf an input indicateor, a track
of the coordinates, and a direction of the track.

[0022] Subsequently, the processing executing unit 12
spccifics an operaticn target on the basis of the
coordinaze information stored iIn the input gesture
characteristic informaiion {step S12) and judges whether a
shape ©f the track and the direction of the track
correspording to the input gesture characteristic
information are present in a gesture definition of the
operation target (step S12). When the shape oi the track
and the direction of the track corresponding tc the input
gesture characteristic information are present in the
gesture definition (Yes at step S13), the processing
executing unit 12 executes a command defined in the gesture
definition (step S14) and updates information on the
program editing screen (step S15). Consequently, the
program editing processing ends.

[0023] When the tTrack corresponding to the input gesture
characteristic information s not present in the gesture
definition at step $S13 (No at step S13), the pbrocessing
executing unit 12 determines that executicn of the ccmmand
is unnecessary (step S16) and the program editing
processing ends.

[0024)] Note that the processing executing unit 12 can
start the processing before the input operation using the
input indicator is completed. In that case, the processing
executing urit 12 can be so configured as tc put off the

execution of the command until the input operation is
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completed and display, on the program editing screen, a
command scheduled to be executed when the input operation
is completed. The processing executing unit 12 can be
configured to display, on the program editing screen,
information that can specify an operation target to which
the command is applied when the input operation is
completed.

[0025] A specific example of program creation processing
is explained below. FIG. 5 and FIG. 6 are diagrams showing
examples of a procedure of program creation processing
according to the first embodiment. FIG. 5 shows an input
operation for placing a left bus 101, a right bus 102, and
a connection line 111 connecting the buses. First, on the
program editing screen on which no program constituent
element is placed, as Ehown in FIG. 5(a), the user touches
a tip of the input indicator on the program editing screen
(F1), moves the input indicator in the right direction cf
the screen while keeping the tip touched on the screen (F2),
and releases the tip from the screen at a certain point
(F3). In the figure, a track of the tip in contact with
the screen is indicated by an arrow of a dotted line.

[0026] The input-gesture-characteristic-information
acquiring unit 11 acquires input gesture characteristic
information from the input operation J. The processing
executing unit 12 specifies an operation target according
to the input gesture characteristic information and
specifies a command according to the input gesture
characteristic information and the gesture definition.
[0027] That is, first, the input-gesture-characteristic-
information acguiring unit 11 acquires coordinate
information of Fi, F2, and F3, a track of the coordinates,
and a direction of the track starting at Fl and ending at

F3 of the input operation J.
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[0028] Subsequently, the processing executing unit 12
specifies an operation target on the basis of the
coordinate information stored in the input gesture
characteristic information acquired by the input-gesture-
characteristic-information acquiring unit 11. 1In this
example, FIG. 5(a) represents a state before the buses are
displayed. All regions of the program editing screen are
configured by only the symbcl-locatable base elements.
Therefore, the operation target is specified as the symbol-
locatable base elements.

[0029] Subsequently, the processing executing unit 12
collates a shape of the track and a direction of the track
defined in a gesture definition concerning the specified
operation target, that is, in this example, the symbol-
locatable base elements and the shape of the track and the
direction of the track stored in the input gesture
characteristic information and specifies a command applied
to the symbol-locatable base elements. That is, in this
example, because the track stored in the input gesture
characteristic information is a straight line in the
horizontal direction and the direction stored in the input
gesture characteristic information is in the right
direction, a command for adding a connection line in the
horizontal direction is executed. At this point, the buses
are not displayed yet. Therefore, the processing executing
unit 12 places the left bus, the right bus, and the
connection line connecting the left bus and the right bus
on the program editing screen and ends the program editing
processing.

[0030] As a result, as shown in FIG. 5(b), the left bus
101, the right bus 102, and the connection line 111
connecting the buses are placed near places where the input

operation is performed on the program editing screen.
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[0031] FIG. 6 shows a gesture operation for placing the
left bus 101, the right bus 102, and the connection line
111 having an "a" contact symbol 121 and a coil symbol 131
and connecting the two buses 101 and 102. As shown in FIG.
6(a), the user touches the tip of the input indicator on
the program editing screen (F1l), moves the finger in the
downward direction of the program editing screen while
keeping the tip placed on the program editing screen (F2),
and releases the tip from the program editing screen at a
certain point (F3). The input-gesture-characteristic-
information acquiring unit 11 acquires input gesture
characteristic information from the input operation J. The
processing executing unit 12 specifies an operation target
according to the input gesture characteristic information
and specifies a command according to the input gesture
characteristic information and the gesture definition. As
a result, as shown in FIG. 6(b), the left bus 101, the
right bus 102, and the connection line 111 connecting the
buses are placed near a gesture drawing region. The "a"
contact symbol 121 is placed in a region on the left side
on the connection line 111 and the coil symbol 131 is
placed in a region on the right side on the connection line
111. This is a basic program often used in the ladder
program. The gesture definition in which a command for
generating the program often used in this way is associated
with input operation consequently makes it possible to
reduce workload concerning a program editing.

[0032] These are examples. Combinations of a gesture
and a program constituent element can be variously defined.
[G033] For example, the input operation J in FIG. 5(a)
can be combined with the command that brings the result as
shown in FIG. 6(b) instead of the command that brings the

result as shown in FIG. 5(b).



10

15

20

25

30

17

[0034] Note that, the above explanation is based on the
case when the coordinate information stored in the input
gesture characteristic information is input while the input
indicator is in contact with the program editing screen.
When the program editing screen of the tablet terminal is
configured to detect the input indicator while the input
indicator is proximate to the program editing screen in
addition to while the input indicator is in contact with
the program editing screen, proximate state information can
be also stored in the input gesture characteristic
information. The proximate state information indicates
following three statuses about positional relation of the
input indicator and the program editing screen. These
statuses are in contact, in close proximity, and not in
close. 1In this case, the processing executing unit 12 can
be configured to further include a function of determining
different commands on the basis of the proximate state
information.

[{0035] In the case of No at step S13 in FIG. 4, step S12
and step S13 can be performed again concerning another
operation target in the vicinity.

[0036] Further, in order to reduce time from the input
end until the command is executed, the processing performed
by the input-gesture-characteristic-information acquiring
unit 11 and the processing performed by the processing
executing unit 12 can be performed in parallel. That is,
the processing executing unit 12 can be configured to start
the specifying of the operation target and the command
while the input-gesture-characteristic-information
acquiring unit 11 is acquiring the input gesture
characteristic information, that is, before the input of
the track ends.

[0037] During the gesture detection, as shown in FIG.
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5(c), a track of the contact position of the input
indicator can be shown in the program editing screen. As a
method to show the track, for example, marks T indicating
detected positions at predetermined periods can be
displayed. Consequently, there is an effect that it is
easy to check how an input is acquired.
[0038] In the first embodiment, the user performs an
input operation to place program constituent elements
corresponding to the input operation with the input
indicator on the program editing screen on which ncthing is
placed.
[0039] Consequently, it is made possible to
simultaneously perform designation of an cperation target
and designation of a command performed cn the operation
target. Therefore, there is an effect that it is made
possible to edit a program described using symbols with
less input operation labor on the tablet terminal. Further,
because a process for designation of a command to be
performed on the operation target from a list of choices is
unnecessary, it is made unnecessary to display, on the
program editing screen, a list of choices for designating a
command to be performed on the operation target. Therefore,
there is an effect that it is made possible to effectively
use the program editing screen.
[0040] By using a gesture definition in which tracks
which are similar to symbols that users desire to input to
a program are defined, there is also an effect that
memcrization of tracks for input operation becomes easier
for the user and it is made possible to learn an operation
method of the program editing in a shorter period.
[0041] Second Embodiment.

In the explanation in the first embodiment, the input

operation of the ladder program is performed with the input
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indicator on the program editing screen on which no symbol
is placed, to edit the ladder program. In the ladder
program, in general, symbols are placed between a left bus
and a right bus and programming is performed by connecting,
with a connection line, the left bus, the symbols, and the
right bus. Therefore, in the following explanation in the
second embodiment, the ladder program is edited by input
operation using the input indicator in a state in which the
left bus and the right bus are already placed in the
program editing screen.

[0042] In a program for program editing in the second
embodiment, a gesture definition further includes
information concerning constituent elements through which a
track has passed. The processing executing unit 12 further
includes a function of determining the constituent elements
through which the track has passed and specifying a command.
[0043} FIG. 7 is a diagram showing an example of a
gesture definition according to the seccond embodiment. FIG.
7 shows, as in FIG. 3(a), a gesture definition in defining
a track using two sguares in the horizontal direction, the
vertical direction, or an oblique direction centering on a
certain tile-like square. As shown in the figure, in the
gesture definition, a track of input operation and
constituent elements through which the track passes are
associated with program constituent elements. Consequently,
it is made possible to associate the same track with a
plurality of program constituent elements.

[0044] FIG. 8 is a flowchart for explaining an example
of a procedure of a program editing method according to the
second embodiment. First, the input-gesture-
characteristic-information acquiring unit 11 acquires input
gesture characteristic information input on the program

editing screen {(step S31). The input gesture
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characteristic information includes coordinate information,
which are coordinates of contact position of the input
indicators, a track of the coordinates, and a direction of
the track.

[0045] Subsequently, the pfocessing executing unit 12
specifies an operation target corresponding to the input
gesture characteristic information {(step $32). The
operation target can be specified by, for example,
collating the coordinate information stored in the input
gesture characteristic information with coordinate
information where the processing executing unit 12 displays
the constituent elements on the program editing screen.
[0046] Note that an example is explained in which a
constituent element present near the center of the track of
the input operation is specified as the operation target.
Other various specifying methods can be also used. For
example, the processing executing unit 12 can be configured
to specify a constituent element present at a start point
of the track of the input operation as the operation target.
The processing executing unit 12 can be also configured to
specify a constituent element present at an end point of
the track of the input operation as the operation target.
The processing executing unit 12 can be also configured to
specify a constituent element present in the centroid of
the track of the input operation as the operation target.
[0047] When the operation target is a base element, the
processing executing unit 12 judges whether the shape of
the track and the direction of the track stored in the
input gesture characteristic information are present in the
gesture definition concerning the base element (step S$33).
When a command corresponding to the shape of the track and
the direction of the track stored in the input gesture

characteristic information is present in the gesture
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definition (Yes at step S$533), the processing executing unit
12 executes the command (step S34) and displays program
constituent elements on the program editing screen as the
results of the execution (step S35). Consequently, the
procedure of program editing processing ends.

[0048] That is, if a gesture traverses the left bus and
the right bus, the processing executing unit 12 determines
at step S32 that a base element is the operation target.
The program constituent elements defined by the gesture
definition are placed between the left bus and the right
bus in the gesture drawing region. If a gesture strides
over the connection line, at step S$33, the processing
executing unit 12 determines that the connection line,
which is one of the program constituent elements, is the
operation target. The connection line in the gesture
drawing region is replaced by another program constituent
element according to the command of the gesture definition.
[004¢2] Note that, the track of the input operation
sometimes traverses, besides a circuit symbol such as the
"a" contact symbol, a part of a connection line connected
to the symbol. 1In this case, the circuit symbol and the
connection line are included in options of the operation
target. To process such situation stably, a setting as to
preferentially determine the symbol excluding the
connection line as the operation target can be defined.
Thereafter, the processing executing unit 12 performs
processing for displaying the program constituent elements
on the program editing screen at step S35.

[0050] When a command corresponding to the shape of the
track and the direction of the track stored in the input
gesture characteristic information is not present in the
gesture definition concerning the coperation target at step

533 (No at step S33), the processing executing unit 12
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determines that execution of any command is unnecessary
(step S36) and the program editing processing ends. Note
that, the processing executing unit 12 can be configured to,
when a recognition error occurs, display an error message
or not display the error message.
[0051] Specific examples of the program editing
processing performed (1) when the input operation is
performed on the program editing screen on which no program
constituent element is placed, and (2) when the input
operation is performed on the program editing screen on
which program constituent elements are already placed are
explained below.
[0052]
{1) A case in which the input operation is performed on the
program editing screen on which no program constituent
element is placed:

FIG. 9 and FIG. 10 are diagrams showing an example of
a procedure of program editing processing according to the
second embodiment. On a program editing screen 200A on
which only the left bus 101 and the right bus 102 are
placed as shown in FIG. 9(a), the user inputs the input
operation J with the input indicator starting from the left
side of the left bus 101 and ending in a region on the
right side of the right bus 102 while moving to the right
direction (to trace the screen in the order of a region L,
a region M and a region R).
[0053] That is, first, the input-gesture-characteristic-
information acquiring unit 11 acquires coordinate
information of F1, F2, and F3, a track of the coordinates,
and a direction of the track starting at Fl1 and ending at
F3 of the input operation J.
[0054] Subsequently, the processing executing unit 12

specifies an operation target on the basis of the
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[97]

characteristic information acquired by the input-gesture-
characteristic-information acquiring unit 1:. In this
example, the user starts the operation from a left side
base element (L) (Fl) and ends the input al a right side
base clement (R} (#3) through a symbol-locatable base
element (M) (F2). Therefore, the operaticn target is
specified as the sympci-locatable base element.

[0055] The processing executing urit 12 collates & shape
of 2 track anrnd a direction of the track defired in the
gesture definition ccncerning the specified operation
target, that is, in this example, the symbcl-locatable base
element with the shape of the track and the dircction cof
the track of the input operation included in the input
gesture characteristic information. Thereaftcr, the
processing executing unit 12 specifies a command applied to
the symbol-locatable base element. That is, in this
exanpie, the track included in the input gesture
characteristic information is a straight iline in the
horizontal direction and the direction of the track is the
right direction. Therefore, a command for adding a
connection line in the horizontal direction is executed.
[0056] Conseguently, as shown in 7IG. 9(c), the
connection line 111 connecting the left bus 131 and the
right bus 102 is placed in a program editing screen 200.
[0057] According to the input of the input operation J
shown in FIG. 9(b), as shown in FIG. 10, the connection
line 111 connecting the left bus 101 and the right bus 102,
the "a" contact symbol 121 cn the left bus 101 side of the
correction -ine ill, and the coil symbol 131 con the right
bus 102 side of thc connection line 111 cen pe placed.
(00587 The program as shown in FIG. 10 is a basic

program often used in the ladder progran. By associating
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the command for generating the program often used in this
way with the input operation using the gesture definition,
it is made possible to further reduce workload concerning a
program editing compared with the case in which only the
connection line 111 is placed.

[0059]

(2) A case in which the input operation is performed on the
program editing screen on which program censtituent
elements are already placed:

FIG. 11 to FIG. 29 are diagrams showing examples of
specific procedures of program editing processing according
to the second embodiment.

[0060]
(2-1) An example in which constituent elements are placed
over the connection line

FIG. 11 to FIG. 15 show examples in which a gesture is
drawn to stride over the connection line. 1In FIG. 11, when
the input operation J is performed from a region on an
upper side toward a region on the lower side of the
connection line 111 as shown in (a), the "a" contact symbol
121 is placed instead of the connection line in the
position of the input operation J as shown in (b). In FIG.
12, when the input operation J is performed from the region
on the lower side toward the region on the upper side of
the connection line 111 as shown in (a), a "b" contact
symbol 122 is placed instead of the connection line in the
position of the input operation J. Even when shapes of
tracks are the same in the input operation and operation
targets are the same, if directions of the tracks are
different, a different command is executed. As a result of
the execution of the command, it is made possible to
perform program editing operation for replacing constituent

elements with different procgram constituent elements.
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[0061] In FIG. 13, as shown in {(a), the user starts the
input operation J from the symbol-locatable base element
which is located at the upper side of the connection line
111 and ends the input on the lower side of the connection
line 111 while drawing a semicircle toward a region on the
lower side.

[0062] That is, first, the input-gesture-characteristic-
information acquiring unit 11 acquires coordinate
information of Fi, F2, and F3, a track cf the coordinates,
and a direction of the track starting at Fl and ending at
F3 of the input operation J.

[0063] Subsequently, the processing executing unit 12
specifies an operation target on the basis of the
coordinate information stored in the input gesture
characteristic information acquired by the input-gesture-
characteristic-information acquiring unit 11. 1In this
example, the user starts the input operation J from a
region on the upper side of the connection line 111 (F1)
and ends the input in a region on the lower side of the
connection line 111 (F3) through the connection line 111
(F2). Therefore, the operation target is specified as the
connection line 111, which is the program constituent
element.

[0064] Thereafter, the processing executing unit 12
collates a shape of a track and a direction of the track
defined in the gesture definition concerning the specified
operation target, that is, in this example, the connection
line 111 with the shape of the track and the direction of
the track stored in the input gesture characteristic
information and specifies a command to be applied to the
connection line 111. That is, in this example, the track
stored in the input gesture characteristic information is a

curved line in a semicircular shape in the up-down
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direction and the direction of the track is the downward
direction. Therefore, the processing executing unit 12
executes a command for adding the coil symbol 131.

[0065] Consequently, as shown in FIG. 13(b), the cocil
symbol 131 is placed in the position where the input
operation J is performed.

[0066] In FIG. 14, as shown in (a), the user starts the
input operation J from a point, which is on the upper side
of the connection line 111 and is in a region on a right
upper side of the connection line 111 and, after moving the
input indicator in parallel to the connection line 111 and
after changing the directicn of the input indicator
approximately 90 degrees toward a region on the lower side
of the connection line 111 to stride over the connection
line 111, ends the input on the lower side of the
connection line 111.

[0067] That is, first, the input-gesture-characteristic-
information acquiring unit 11 acquires coordinate
information of F1l, F2, and F3, a track of the coordinates,
and a direction of the track starting at Fl and ending at
F3 of the input operation J.

[0068] Subsequently, the processing executing unit 12
specifies an operation target on the basis of the
coordinate information stored in the input gesture
characteristic information acquired by the input-gesture-
characteristic-information acquiring unit 11. In this
example, the user starts the input operation J from a
region on the upper side of the connection line 111 (F1)
and ends the input in a region on the lower side of the
connection line 111 (F3) through the connection line 111
(F2). Therefore, the operation target is specified as the
connection line 111, which is the program constituent

element.
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[0069] Thereafter, the processing executing unit 12
collates a shape of a track and a direction of the track
defined in a gesture definition concerning the specified
cperation target, that is, in this example, the connection
line 111 with the shape of the track, the direction of the
track, and the coordinate information stored in the input
gesture characteristic information and specifies a command
applied to the connection line 111. That is, in this
example, the track stored in the input gesture
characteristic information is a combination of a straight
line in a direction parallel to the connection line 111 and
a straight line in a direction perpendicular to the
connection line 111. Therefore, the processing executing
unit 12 executes a command for adding an instruction frame
132.

{0070] Consequently, as shown in FIG. 14(b), the
instruction frame 132 is placed in the location where the
input operation J is performed. At a point when the
instruction frame 132 is placed, no instruction statement
is input to the instruction frame 132.

[{0071] In the example explained above, one input
indicator is used. Additionally, a command can be
allocated to input operation performed with two or more
input indicators simultaneously being in contact with the
program editing screen. In FIG. 15, as shown in (a), at a
location between an "a" contact symbol 12la and the coil
symbol 131, the user starts the input operation J from the
upper side of the connection line 111 with two input
indicators, and, after linearly moving the input indicators
toward a region on the lower side, ends the input on the
lower side of the connection line 111.

[0072] That is, first, the input-gesture-characteristic-

information acquiring unit 11 acquires coordinate
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information of F1, F2, and F3, a track of the coordinates,
and also a direction of the track starting at Fl and ending
at F3 of the input operation J.

[0073] Subsequently, the processing executing unit 12
specifies an operation target on the basis of the
coordinate information stored in the input gesture
characteristic information acquired by the input-gesture-
characteristic-information acquiring unit 11. 1In this
example, the user starts the input cperation from a region
on the upper side of the connection line 111 (Fl) and ends
the input in a region on the lower side of the connection
line 111 (F3} through the connection line 111 (F2).
Therefore, the operation target is specified as the
connection line 111, which is the program constituent
element.

[0074] Thereafter, the processing executing unit 12
collates a shape of a track and a direction of the track
defined in the gesture definition concerning the specified
operation target, that is, in this example, the connection
line 111 with the shape of the track and the direction of
the track included in the input gesture characteristic
information and specifies a command to be applied to the
connection line 111. That is, in this example, the tracks
stored in the input gesture characteristic information are
two straight lines in the up-down direction and a direction
of the tracks is downward. Therefore, the processing
executing unit 12 executes a command for adding an "a"
contact symbol 121b.

[0075] Consequently, as shown in FIG. 15(b), the "a"
contact symbol 121b is placed in the location where the
input operation J has been performed.

[0076] By performing the input operation J traversing

the connection line 111 as explained above with reference
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to FIG. 11 to FIG. 15, a command corresponding to the input
gesture characteristic information is executed on the basis
of the gesture definition concerning the connection line
and the connection line is replaced with another program
constituent element.

{00771 In conclusion, designation of an operation target
and designation of a command performed on the operation
target can be simultaneously performed. Therefore, there
is an effect that it is made possible to edit a program
described using symbols with less input operation labor on
the tablet terminal. Further, because a process for
designation of a command to be performed on the operation
target from a list of choices is unnecessary, it is made
unnecessary to display, on the program editing screen, a
list of choices for designating a command performed on the
operation target. Therefore, there is an effect that it is
made possible to effectively use the program editing screen.
[0078]

(2-2) An example in which a symbol is changed:

In FIG. 16, the input operation J is performed from a
region on the upper right toward a region on the lower left
of the "a" contact symbol 121 as shown in (a).

[0079] That is, first, the input-gesture-characteristic-
information acquiring unit 11 acquires coordinate
information of F1l, F2, and F3, a track of the coordinates,
and a direction of the track starting at Fl and ending at
F3 of the input operation J.

[0080] Subsequently, the processing executing unit 12
specifies an operation target on the basis of the
coordinate information stored in the input gesture
characteristic information acquired by the input-gesture-
characteristic-information acquiring unit 11. 1In this

example, the user starts the input operation from a region



10

15

20

25

30

30

on the upper side of the connection line 111 (F1l) and ends
the input in a region on the lower side of the connection
line 111 (F3) through an "a" contact symbol 121 (F2).
Therefore, the operation target is specified as the "a"
contact symbol 121, which is a program constituent element.
[0081] Thereafter, the processing executing unit 12
collates a shape of a track and a direction of the track
defined in a gesture definition concerning the specified
operation target, that is, in this example, the "a" contact
symbol 121 with the shape of the track and the direction of
the track included in the input gesture characteristic
information and specifies a command applied to the "a"
contact symbol 121. That is, in this example, the track
stored in the input gesture characteristic information is a
straight line in an oblique direction and the direction of
the track is left downward. Therefore, the processing
executing unit 12 executes a command for replacing the "a"
contact symbol 121 with the "b" contact symbol 122.

[0082] Consequently, as shown in FIG. 16(b), the "b"
contact symbol 122 is placed in the location where the
input operation J is performed.

[0083] FIG. 17 is opposite to the case shown in FIG. 16.
That is, when the input operation J is performed from a
region on the upper right toward a region on the lower left
of the "b" contact symbol 122 as shown in (a), the "a"
contact symbol 121 is placed as shown in (b). Details of
this processing are substantially the same as the case
shown in FIG. 16. Therefore, explanation of the procedure
of program editing processing concerning FIG. 17 is omitted
in this description.

[0084] In FIG. 18, when the input operation J is
performed from a region on the upper side toward a region

on the lower side of the "a" contact symbol 121 as shown in
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{a), a trailing edge pulse "a" contact symbol 123 is placed
as shown in (b). Details of this processing are
substantially the same as the processing in the case of FIG.
16. Therefore, explanation of the procedure of program
editing processing concerning FIG. 18 is also omitted in
this description.

[0085] By performing the input operation J traversing
the program constituent element as explained above with
reference to FIG. 16 to FIG. 18, a command corresponding to
the input gesture characteristic information is executed on
the basis of the gesture definition concerning the program
constituent element and the program constituent element is
replaced by another program constituent element.

[0086] That is, designation of an operaticn target and
designation of a command performed on the operation target
can be simultaneously performed. Therefore, there is an
effect that it is made possible to edit a program described
using symbols with less input operation labor on the tablet
terminal. Further, because a process for designation of a
command to be performed on the operation target from a list
of choices is unnecessary, it is made unnecessary to
display, on the program editing screen, a list of choices
for designating a command performed on the operation target.
Therefore, there is an effect that it is made possible to
effectively use the program editing screen.

[0087]

{2-3) An example in which a parallel circuit is created:

In FIG. 19, as shown in (a), the user starts the input
operation J from the region L (Fl) and, after moving the
input indicator a predetermined distance in the horizontal
direction toward the region M, changes the direction of the
input indicator approximately 90 degrees upward, and moves

the input indicator to a region on the upper side of the
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connection line 111 (F3) through the connection line 111
(F2).

[0088] That is, first, the input-gesture-characteristic-
information acguiring unit 11 acquires coordinate
information of Fl, F2, and F3, a track of the coordinates,
and a direction of the track starting at ¥l and ending at
F3 of the input coperation J.

[0089] Subsequently, the processing executing unit 12
specifies an operation target on the basis of the
coordinate information stored in the input gesture
characteristic information acquired by the input-gesture-
characteristic-information acquiring unit 11. In this
example, the user starts the input operation from a region
on the lower side of the connection line 111 (Fl) and ends
the input in a region on the upper side of the connection
line 111 (F3) through the left bus 101 and the connection
line 111 in the symbol-locatable base element (F2).
Therefore, the operation target is specified as the symbol-
locatable base element.

[0090] Thereafter, the processing executing unit 12
collates a shape of a track and a direction of the track
defined in a gesture definition concerning the specified
operation target, that is, in this example, the symbol-
locatable base element with the shape of the track and the
direction of the track stored in the input gesture
characteristic information and specifies a command applied
to the symbol-locatable base element. That is, in this
example, the track is a combination of a horizontal
straight line and a vertical straight line stored in the
input gesture characteristic information. The direction of
the track is from the left toward the right direction,
changes to the upward direction on the midway, and

traverses the connection line 111. As a result, as shown
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in (b), a parallel circuit including the "a" contact symbol
121b, a connection line 112a connecting the left bus 101
and the "a" contact symbol 121b, and a connection line 112b
connecting the "a" contact symbol 121b and the connection
line 111 is placed in the location where the input
operation has been performed.

[0091] Note that, as shown in (c), the parallel circuit
shown in (b) can be placed according to the input operation
J for, after moving a predetermined distance from a region
on the upper side toward a region on the lower side of the
connection line 111, changing the direction approximately
90 degrees toward the region 1, and moving to the region L
on the left side of the left bus 101. FIG. 19 is the
parallel circuit of the contact symbols. Similarly, as
shown in FIG. 20, a parallel circuit of coil symbols 13la
and 131b can be placed.

[0092] In FIG. 19 and FIG. 20, the examples are shown in
which the parallel circuit connected to the left bus 101 or
the right bus 102 is created. It is also possible to
create a parallel circuit that branches halfway in the
connection line 111. 1In FIG. 21, two "a" contact symbols
121la and 121b and one coil symbol 131 are placed on the
connection line 111 from the left as shown in (a). The
user performs an input operation J of a U shape. That is,
the user starts the gesture input from a region on the
upper side of the connection line 111 present between the
"a" contact symbols 121a and 121b among the above symbols
to surround the "a" contact symbol 121b. As a result, as
shown in (b), an "a" contact sympbol 121c branches from the
connection line 111 in the position where the input
operation has been performed. The "a" contact symbol 12lc
is placed in parallel to the "a" contact symbol 121b.

Details of this processing are substantially the same as
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the processing in the case of FIG. 19. Therefore,
explanation of the procedure of program editing processing
concerning FIG. 21 is omitted in this description.
[0093] As explained above with reference to FIG. 19 and
FIG. 20, by performing the input operation J for tracing an
addition destination of the ladder program, the command
corresponding to the input gesture characteristic
information is executed on the basis of the gesture
definiticn concerning the base element. The base element
is replaced by the ladder program including the program
constituent elements and the connection lines.
[0094] In conclusion, designation of an operation target
and designation of a command performed con the operation
target can be simultaneously performed. Therefore, there
is an effect that it is made possible to edit a program
described using symbols with less input operation labor on
the tablet terminal. Further, because a process for
designation of a command to be performed on the operation
target from a list of choices is unnecessary, it is made
unnecessary to display, on the program editing screen, a
list of choices for designating a command to be performed
on the operaticn target. Therefore, there is an effect
that it is made possible to effectively use the program
editing screen.
[0095]
(2-4) An example in which symbols are cut off and deleted:
In FIG. 22, as shown in {a), the input operation J is
performed to move the input indicator from an upper left
side toward a lower right side of the "a" contact symbol
121 and, after moving the input indicator toward the left
in the horizontal direction from the lower right side of
the "a" contact symbol 121, and move the input indicator

from a lower left side toward a upper right side of the "a"
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contact symbol 121.

[0086] That is, first, the input-gesture-characteristic-
information acquiring unit 11 acquires coordinate
information of F1l, F2, and F3, a track of the coordinates,
and a direction of the track starting at Fl and ending at
F3 of the input operation J.

[0097] Subsequently, the processing executing unit 12
specifies an operation target on the basis cof the
coordinate information included in the input gesture
characteristic information acquired by the input-gesture-
characteristic-information acquiring unit 11. In this
example, the user starts the operation from a region on the
upper left side of the "a" contact symbol 121 (F1) and,
after moving the input indicator toward the lower right
side and moving the input indicator toward the left in the
horizontal direction from the lower right side of the "a"
contact symbol 121, moves the input indicator from the
lower left side toward the upper right side of the "a"
contact symbol 121 (F2), and ends the input in a region on
the upper right side of the "a" contact symbol 121 (F3).
Therefore, the operation target is specified as the "a"
contact symbol 121, which is a program constituent element.
[0098] Thereafter, the processing executing unit 12
collates a shape of a track and a direction of the track
defined in a gesture definition concerning the specified
operation target, that is, in this example, the "a" contact
symbol 121 with the shape of the track and the direction of
the track included in the input gesture characteristic
information, and specifies a command applied to the "a"
contact symbol 121. That is, in this example, a command
for cutting off the "a" contact symbol 121 and replacing
the "a" contact symbol 121 with the connection line is

executed.
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[0099] Consequently, as shown in (b), the "a" contact
symbol 121 traversed by the track of the input operation J
is cut off and the connection line 111 is placed in the
region of the "a" contact symbol 121.

[0100] Note that it can be also configured such that the
cut "a" contact symbol 121 is attached to other regions. A
gesture definition in this case can be defined for all the
program constituent elements.

[0101] FIG. 23 is similar to FIG. 22. Although the
processing for cutting off the program constituent element
traversed by the track of the input operation J is
performed in FIG. 22, in FIG. 23, a program constituent
element (in this case, the "a" contact symbol 121)
traversed by the track of the input operation J is deleted
and replaced by the connection line. Details of this
processing are substantially the same as the processing in
the case of FIG. 22. Therefore, explanation of the
procedure of program editing processing concerning FIG. 23
is omitted in this description.

[0102] Note that it can be configured such that the
deleted "a" contact symbol 121 is disabled to be attached
to other regions. A gesture definition in this case can be
defined for all the program constituent elements.

[0103] In FIG. 24, a case in which the parallel circuit
is deleted is shown. As shown in (a), the input operation
J is performed to, after moving the input indicator in the
horizontal direction from a region on the lower side of the
connection line 111 in the region L toward the region M to
trace the connection lines 112a and 112b and the "a"
contact symbol 121b of the parallel circuit, change the
direction approximately 90 degrees toward the upper side
and move the input indicator to a region on the upper side

of the connection line 111. As a result, as shown in (b),
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the parallel circuit in the position where the input
operation has been performed is deleted. Details of this
processing are substantially the same as the processing in
the case of FIG. 19. Therefore, explanation of the
procedure of program editing processing concerning FIG. 24
is omitted in this description.
[0104] As explained above with reference to FIG. 22 to
FIG. 24, by performing the input operation J for tracing
the program constituent elements desired to be cut or
deleted, the command corresponding to the input gesture
characteristic information is executed on the basis of the
gesture definition concerning the program constituent
elements. The program constituent elements are replaced by
the connection lines or the base elements.
[0105] That is, designation of an operation target and
designation of a command to be performed on the operation
target can be simultaneously performed. Therefore, there
is an effect that it is made possible to edit a program
described using symbols with less input operation labor on
the tablet terminal. Further, because a process for
designation of a command to be performed on the operation
target from a list of choices is unnecessary, it is made
unnecessary to display, on the program editing screen, a
list of choices for designating a command to be performed
on the operation target. Therefore, there is an effect
that it is made possible to effectively use the program
editing screen.
[0106]
{2-5) Other examples:
{2-5-1) Placement processing in which two or more
constituent elements and a gesture are combined

In the examples explained above, according to a

combination of a constituent element on the program editing
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screen and input operation, a command applied to the
constituent element is defined. The gesture definition can
be also configured to make it possible to distinguish,
according to, for example, whether there is a program
constituent element present in the vicinity of a target of
the input operation, commands to be executed.

[0107] In FIG. 25, input operation is performed to
stride over the connection line in the vicinity of the left
side of the instruction frame, which is one of the program
constituent elements, to change the connection line to
another program constituent element. That is, as shown in
(a), the input operation J from a region on the upper side
of the connection line 111 toward a region on the lower
side is performed on the left side of the instruction frame
132.

[0108] That is, first, the input-gesture-characteristic-
information acquiring unit 11 acquires coordinate
information of Fl, F2, and F3, a track of the coordinates,
and a direction of the track starting at Fl and ending at
F3 of the input operation J.

[01092] Subsequently, the processing executing unit 12
specifies an operation target on the basis of the
coordinate information included in the input gesture
characteristic information acquired by the input-gesture-
characteristic-information acquiring unit 11. In this
example, the user starts the input operation from a region
on the upper side of the connection line 111 on the left
side of the instruction frame 132 (Fl) and ends the input
in a region on the lower side of the connection line 111
(F3) through the connection line 111 (F2). Therefore, the
operation target is specified as the connection line 111
present on the left of the instructicn frame 132, which is

a program constituent element.
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[0110] Thereafter, the processing executing unit 12
collates the shape of a track and a direction of the track
defined in a gesture definition concerning the specified
operaticon target, that is, in this example, the connection
line 111 with the shape of the track and the direction of
the track stored in the input gesture characteristic
information, and specifies a command applied to the
connection line 111. That is, in this example, the track
stored in the input gesture characteristic information is a
straight line in the up-down direction and the direction of
the track is downward. The instruction frame 132 is
adjacent to the right of the connection line 111.
Therefore, a command for changing the instruction frame 132
to a trailing edge pulse instruction frame 132a is executed.
{0111] Consequently, as shown in (b), the instruction
frame 132 is changed to the trailing edge pulse instruction
frame 132a, on the left side of which a downward arrow is
added.

[0112] In FIG. 26, as shown in (a), the two "a" contact
symbols 121a and 121b and the coil symbol 131 are placed on
orie connection line 111. When, in this ladder program, as
shown in (b), the input operation J for adding an "a"
contact symbol between the two "a" contact symbols 121la and
121b is performed, the processing executing unit 12
specifies the connection line 111 as the operation target
and executes a command corresponding to the input operation
J and the gesture definition concerning the connection line
111. That is, the processing executing unit 12 replaces
the connection line 111 with the "a" contact symbol.

[0113] At this point, the processing executing unit 12
can be configured such that it only places the "a" contact
symbol in the region where the input operation J has

performed or, can be also configured such that when the
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region is small, it expands the distance between the two
"a" contact symbols 121la and 121b and places the "a"
contact symbol between the "a" contact symbols 12la and
121b. The latter case can be realized by, for example,
configuring the processing executing unit 12 to have a
function of logically inserting a program constituent
element (an "a" contact) in a relevant place of the ladder
program and then displaying the entire program.
Alternatively, a function of determining whether a region
where the program constituent element, that is the "a"
contact symbol, is placed has an area sufficient for
placing the program constituent element and a function of,
when the region does not have the sufficient area,
expanding the distance between program constituent elements
adjacent to the region and then placing the program
constituent element can be provided in the processing
executing unit 12.

[0114] As a result, when two constituent elements are
close to each other, as shown in (c), it is possible to
expand the distance between the constituent elements and
place the "a" contact symbol 121c corresponding to the
input operation J in the expanded region between the
constituent elements.

[0115] In conclusion, designation of an operation target
and designation of a command to be performed on the
operation target can be simultaneously performed.
Therefore, there is an effect that it is made possible to
edit a program described using symbols with less input
operation labor on the tablet terminal. Further, because a
process for designation of a command to be performed on the
operation target from a list of choices is unnecessary, it
is made unnecessary to display, on the program editing

screen, a list of choices for designating a command
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performed on the operation target. Therefore, there is an
effect that it is made possible to effectively use the
program editing screen.
[0116]
(2-5-2) Placement processing in which tracks of two or more
strokes and placement elements are combined

In the example explained above, the gesture
definitions are defined by tracks of one stroke. A gesture
definition having tracks of two or more strokes can be also
defined.
[0117] FIG. 27 is a diagram showing an example of
editing in which two gesture definitions are combined. An
example is explained in which there is a ladder program
including programs P10 and Pll shown in (a) and a program
called master control is desired to be performed to make it
possible to designate necessity of execution of the program
P11 of the programs P10 and Pl1.
[0118] In such a case, as shown in (b), first, as a
first stroke, an outer edge of the program Pll is drawn to
be traced by input operation Jl having like a C shape.
According to the input operation, the processing executing
unit 12 executes a command for changing the program P11l to
a selected state. Subsequently, as shown in (¢), as a
second stroke, input operation J2 traversing the left bus
101 between the program P10 and the program P11l from the
left to the right is drawn. Consequently, as shown in (d),
the processing executing unit 12 creates a master control
circuit in which a program P13 for instructing a start of
the master control circuit is placed between the program
P10 and the program P11l and a program P14 for instructing
an end of the master control is placed below the program
P1l. Note that the master control circuit is an example.

It goes without saying that a procedure for combining the
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input operation for selecting a program to be processed and
the input operation for executing a command on the selected
program in this way can be applied to other processing.
[0119] In this way, by only one input operation, not
only a command can be performed on a constituent element
designated in the input operation, but also one input
operation for selecting an operation target and another
input operation for designating a command executed on the
selected operation target can be combined. Consequently,
it is made possible to further increase types of operation
that can be associated with the input operation.

[0120] In conclusion, it is made possible to execute
different commands corresponding to operation targets using
the same track similar to a change desired to be added to a
program. Therefore, there is an effect that memorization
of tracks for input operation becomes easier for the user
and it is made possible to learn an editing method of a
program described using symbols by the tablet terminal in
shorter period.

[0121] In addition, designation of an operation target
and designation of a command performed on the operation
target can be simultaneously performed. Therefore, there
is an effect that it is made possible to edit a program
described using symbols with less input operation labor on
the tablet terminal. Further, because a process for
designation of a command to be performed on the operation
target from a list of choices is unnecessary, it is made
unnecessary to display, on the program editing screen, a
list of choices for designating a command to be performed
on the operation target. Therefore, there is an effect
that it is made possible to effectively use the program
editing screen.

[0122]
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(2-5-3) A case in which a command for the program editing
screen is associated with the input operation:

In the example explained above, the commands for the
input operation and the constituent elements are defined in
the gesture definition. In the input operation, a command
for the program editing screen, those are, for example,
processing for changing a range of a program to be
displayed on the program editing screen {hereinafter
referred to as scroll processing), processing for undoing
executed command, or processing for redoing the same
command can be alsoc defined in the gesture definition.
[0123] For example, input operation performed by two
input indicators can be defined as tracks concerning scroll
processing in gesture definitions of all constituent
elements such that the scroll processing is performed by
input operation performed on a constituent element. A
function of judging the input operation performed by the
two input indicators as an input operation for the program
editing screen can be provided in the processing executing
unit 12. Alternatively, in a gesture definition, the
scroll processing can be also defined as a command
concerning the region L on the left side of the left bus
(left side base elements L) or the region R on the right
side of the right bus (right side base elements R).

[0124] In FIG. 28, an example of the scroll processing
by the input operation by the two input indicators is shown.
To scroll a ladder program displayed in a program editing
screen 180 in (a) upward, the input operation J is
performed in a directicn in which a region where the ladder
program is drawn in the program editing screen 180 is
desired to be scrolled by the two input indicators as shown
in (b). As a result, a range of the ladder program

displayed in the program editing screen 180 moves according
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to the movement of the input indicators. As shown in (c},
when a desired range appears, the user releases the input
indicators from the program editing screen 180 to end the
input operation J. Then, the scroll processing ends.

[0125] In FIG. 29, an example is shown in which the
scroll processing is defined as a command corresponding to
a track of a straight line in the gesture definition
concerning the left side base element. To scroll a ladder
program displayed in the program editing screen 180 in (a)
upward, the input operation J is performed on the left side
base element L on the program editing screen 180 in a
direction in which scroll is desired to be performed by one
input indicator as shown in (b}. As a result, a range of
the ladder program displayed on the program editing screen
180 changes according to the movement of the input
indicator. As shown in (c¢), when a desired range appears,
the user releases the input indicator from the program
editing screen 180 to end the input operation J. Then, the
scroll processing ends. Note that, in the above
explanation, the input operation J is performed on the left
side base element L. The same gesture definition can be
also defined to the right side base element R. The
duration of the scroll movement after the end of the input
operation can be also changed according to the magnitude of
a temporal change of the track of the input operation.
Other commands for program editing can be also executed by
defining commands in the gesture definition. For example,
a command for undoing an executed command, a command for
doing an undone command, or a command for redoing an
executed command can be also executed by defining commands
in the gesture definition.

[0126] Effects compared with creation processing for a

ladder program in a general engineering tool are explained.
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FIG. 30 is a diagram schematically showing a procedure of
program editing processing in the general engineering tool.
The procedure shown in the figure is a procedure for
causing a tablet terminal to execute an engineering tool
for a personal computer including a pointing device such as
a mouse as an input section. In a general case, first, as
shown in FIG. 30(a), the left bus 101 and the right bus 102
are placed in the program editing screen. Thereafter, as
shown in FIG. 30(b), & location Pl on the program editing
screen where a program constituent element is desired to be
placed is tapped by the input indicator. Subsequently, a
button 141 to choose an "a" contact symbol is tapped by the
input indicator in a tool bar in which buttons to choose
program constituent elements are placed side by side.
Consequently, as shown in FIG. 30(c), the "a" contact
symbol 12la is added in the program editing screen. The
"a" contact symbol 12la is connected to the left bus 101 by
a connection line 1l1la. A connection line 111b placed on
the right side of the "a" contact symbol 12la is not
connected to the right bus 102.

[0127] Thereafter, as shown in FIG. 30(d), when a button
142 to choose a coil symbol in the tool bar is tapped by
the input indicator, the coil symbol 131 is added between
the "a" contact symbol 121a and the right bus 102. The
coll symbol 131 and the "a" contact symbol 121a are
connected by the connection line 11llb. The coil symbol 131
and the right bus 102 are connected by the connection line
1l1llc.

[0128] Subsequently, as shown in FIG. 30(e), when the
button 141 to choose an "a" contact symbol in the tool bar
is tapped, as shown in FIG. 30(f), the "a" contact symbol
121b is placed under the "a" contact symbol 121a created as

explained above. The "a" contact symbol 121b is also
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connected to the left bus 101 by the connection line 112a.
The connection line 112b is also placed on the right side
of the "a" contact symbol 121b and is not connected to the
right bus 102.

[0129] Thereafter, as shown in FIG. 30(g), a location P2
where a connection line 111b is desired to be placed, that
is, the location P2 on the connection line 11llb
corresponding to the right end of the connecticn line 112b
connected to the "a" contact symbol 121b is tapped. A
button 143 to choose a connection line extending in the up-
down direction in the tool bar is tapped. Consequently, as
shown in FIG. 30{(h), a parallel circuit is created in which
a connection line 112c connecting the location P2 on the
connection line 111b and the right end of the connection
line 112b is placed and the "a" contact symbols 12la and
121b are placed in parallel.

[0130] In this way, in the general engineering tool, to
place program constituent elements between the left bus 101
and the right bus 102, a procedure for selecting a position
where symbols are placed and choosing symbols to be placed
using the tool bar is necessary.

[0131] Contrary to this, in the second embodiment, the
input-gesture-characteristic-information acquiring unit 11
acquires input operations. The processing executing unit
12 specifies operation targets on the basis of coordinate
information of the input gesture characteristic information
acquired by the input-gesture-characteristic-information
acquiring unit 11 and executes commands on the basis of the
shape of a track and a direction of the track included in
the input gesture characteristic information, the shape and
direction of the tracks and commands defined in a gesture
definition concerning the constituent element. As a result,

designation of an operation target and designation of a
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command executed on the operation target can be performed
by one input operation.

[0132] That is, when the operation performed in FIG. 30
is input in the procedure explained in the second
embodiment, as shown in FIG. 30(i), by only just two input
operations, those are, atfter the input operation Jl in the
horizontal direction leading from a region on the left side
of the left bus 101 tc a region on the right side of the
right bus 102 is performed, by performing the input
operation J2 of moving in the horizontal direction from the
region on the left side of the left bus to a region between
the buses, changing the direction approximately 90 degrees
upward, and crossing the connection line 111 drawn by the
input operation J1, a ladder program shown in FIG. 30(g)
can be input.

[0133] That is, there is an effect that it is made
possible to edit a program with a small number of
operations and small labor by the tablet terminal compared
with the general engineering tool.

[0134] Further, because a process for designation of a
command to be performed on the operation target from a list
of choices is unnecessary, it is made unnecessary to
display, on the program editing screen, a list of choices
for designating a command to be performed on the operation
target. Therefore, there is an effect that it is made
possible to effectively use the program editing screen.
[0135] Because the gesture definition is defined by
combinations of constituent elements, shapes of tracks and
directions of the tracks of an input operation, and
commands, different commands for the same shape and
direction of tracks can be assigned for respective
constituent elements. Therefore, it is made possible to

suppress number of shapes of tracks. That is, the user has
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to remember fewer kinds (numbers) of tracks. Therefore,
there is also an effect that memorization of tracks for
input operation becomes easier for the user and it makes it
pcssible to provide a program creation environment in which
the user can easily learn the operation method in a shorter
period.

[0136] Note that, although the above explanation, the
examples are explained in which the processing executing
unit 12 specifies the operation target on the basis of the
coordinate information included in the input gesture
characteristic information and specifies, on the basis of a
gesture definition concerning the operation target, the
command to be executed, the processing executing unit 12
can be also configured to distinguish regions above, below,
on the left, and on the right of a constituent element and
specify, on the basis of a gesture definition concerning
each region, a command to be executed.

[0137] That is, for example, a region on the left side
of the left bus, a region between the left bus and the
right bus, and a region on the right side of the right bus
can be distinguished according to the coordinate
information. The processing executing unit 12 can be also
configured to judge the order in which the input operation
J traverses the regions using the gesture definition in
which the coordinate information, the shape and direction
of the tracks, the command to be executed, and additionally
a combination of the order of traversing the regions
instead of a constituent element are defined, and execute,
on the basis of the gesture definition, a command
corresponding to the gesture definition. In this way, the
effects explained concerning FIG. 9 and FIG. 10 can be
obtained.

[0138] For example, a region on the upper side and the
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region on the lower side of the connection line can be also
separated and the region on the upper side and the region
on the lower side can be distinguished according to the
coordinate information. The processing executing unit 12
can be also configured to judge the order in which the
input operation J traverses the regions using the gesture
definition in which the coordinate information, the shape
and direction of the tracks, the command to be executed,
and additionally a combination of the order of traversing
the regions instead of a constituent element are defined,
and execute, on the basis of the gesture definition, a
command corresponding to the gesture definition. In this
way, the effects explained concerning FIG. 11 can be
obtained.
[0139] For example, regions obliquely above, obliquely
below, on the left, on the right, immediately above, and
immediately below the "a" contact symbol and a region of
the "a" contact symbol can be distinguished according to
the coordinate information. The processing executing unit
12 can be also configured to judge the order in which the
input operation J traverses the regions using the gesture
definition in which the coordinate information, the shape
and direction of the tracks, the command to be executed,
and additionally a combination of the order of traversing
the regions instead of a constituent element are defined,
and execute, on the basis of the gesture definition, a
command corresponding to the gesture definition. 1In this
way, the effects explained concerning FIG. 16 can be
obtained.
[0140] Third Embodiment.

A shape of a track and a direction of the track
defined in a gesture definition can be defined by modeling

characters. In a third embodiment, examples in which
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character-like tracks are defined in the gesture definition
are explained.

[0141] When the character-~like tracks are defined in the
gesture definition, compared with a case in which the
character-like track is not defined in the gesture
definition, pesiticon information having high resolution
needs to be stored in input gesture characteristic
information. Therefore, in the third embodiment, the
input~-gesture-characteristic-information acquiring unit 11
stores an input track at two kinds of resolution in the
input gesture characteristic information.

[0142] A program editing screen is divided into regions
by a first division unit of a predetermined size. The
regions are used when an input of characters by an input
indicator is identified. 1In the following explanation, the
regions divided by the first division unit are referred to
as “detailed regions”. The program editing screen is also
managed as regions by a second division unit larger than
the first division unit and having a size integer times as
large as an area of the first division unit. The regions
managed by the second division unit are used when an input
of a track not modeling characters from the input indicator
is identified. 1In the following explanation, the regions
managed by the second division unit are referred to as
“coarse regions”. The input-gesture-characteristic-
information acquiring unit 11 stores two kind of input
gesture characteristic information on the basis of region
management information that associates the detailed regions
and the coarse regions.

[0143] The program editing screen is associated with the
detailed regions and the ccarse regions to enable the
processing executing unit 12 to reduce load of processing

by distinguishing tracks modeling characters and tracks not
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included in character information displayed on the program
editing screen is considerably small compared with the size
of program constituent elements.

[0144] When the size of the characters displayed on the
program editing screen is not so small compared with the
program constituent elements displayed on the program
editing screen, the program editing screen can be also
configured by one region.

(0145] One kind of input gesture characteristic
information can be stored on the basis of the region
management information associated with the detailed regions
without providing management information associated with
the coarse regions, and the processing executing unit 12
can be also configured not to distinguish the track
modeling the characters and the track not modeling the
characters.

[01406] The region management information is used to
manage regions set on the program editing screen. As the
region management information, information for dividing the
detailed regions set on the program editing screen and
information associating the detailed regions with the
coarse regions are illustrated. FIG. 31 is a diagram
schematically showing a concept of the region management
information, wherein (a) is a diagram showing a relation
between the detailed regions and the coarse regions on the
program editing screen, and (b) is a diagram showing an
example of the region management information. As shown in
FIG. 31(a), in the program editing screen, for example,
with the upper left of the screen set as the origin, an x
axis is provided in the left-right direction and a y axis
is provided in a direction perpendicular to the x axis.

Detailed regions FMxiyj (i and j are natural numbers) of
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the first division unit are placed on an xy plane. The
size of the detailed regions can be optionally set
according to the size of a contact region of the input
indicator with the program editing screen. For example,
when only a finger is used as the input indicator, the size
of the contact region can be set large compared with when a
stylus pen is used. One coarse region CMxmyn (m and n are

natural numbers) includes the detailed regions FMxiyj of 5
rows x 2 columns in this example. Further, one detailed

region FMxiyj includes regions having a size of 10x10 as a
unit of a coordinate. Such a relation is represented in,
for example, a table format as shown in FIG. 31(b). That
is, a coordinate range on the program editing screen
included in the detailed regions FMxiyj is specified. The
detailed regions FMxiyj included in each of the coarse
regions CMxmyn are specified.

[0147] The input-gesture-characteristic-information
acquiring unit 11 stores a coarse input track (a first
input track) in units of coarse regions and a detailed
input track (a second input track) in units of detailed
regions according to input gesture characteristic
information obtained in units of the coordinates and the
region management information.

[0148] For example, the processing executing unit 12
specifies an operation target on the basis of coordinate
information included in the coarse input track, and, first,
when a track corresponding to the coarse input track is
present in the gesture definition of the operation target,
executes a command corresponding to the track. In this
case, specifying processing for an operation target using
the detailed input track is not performed. When the track
corresponding to the coarse input track is not present in

the gesture definition, the processing executing unit 12
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specifies an operation target on the basis of coordinate
information included in the detailed input track, and, when
a track corresponding to the detailed input track is
present in the gesture definition of the operation target,
executes a command corresponding to the track. When the
detailed input track is used, because the gesture is
character, character recognition processing is performed
using a shape of a track and a direction of the tracks
stored in the detailed input track to specify input
characters.

[0149] Further, as types of a symbol-locatable base
element, a standard base element, a device name input base
element for inputting a device name of a program
constituent element, and a comment input base element for
inputting comment information of a constituent element can
be also respectively defined to make it possible to
distinguish whether the input characters are a device name
for a program constituent element or comment information.
For example, when the operation target is the device name
input base element, the processing executing unit 12
performs processing for registering, on the basis of a
command defined in the gesture definition, as a device name
of a program constituent element associated with the device
name input base element, characters acquired by performing
character recognition processing on the basis of the shape
of tracks or the shape of the tracks and directions of the
tracks stored in the input gesture characteristic
information, and placing the device name in a predetermined
position in the program editing screen. When the operation
target is the comment input base element, the processing
executing unit 12 performs processing for registering, on
the basis of the command defined in the gesture definition,

as comment information of a constituent element associated
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with the device name input base element, characters
acquired by perfeorming the character recognition processing
on the basis of the shapes of the tracks, or the shapes of
the tracks and the directions of the tracks stored in the
input gesture characteristic information, and placing the
comment information in a predetermined position in the
program editing screen. Note that the device name is a
name for distinguishing each one of program constituent
elements. The comment is an explanation sentence attached
to each program constituent element.

[0150] Note that, in this case, the processing executing
unit 12 and the input-gesture-characteristic-information
acquiring unit 11 can be so configured as to specify the
operation target on the basis of input operation of a first
track. Further, the processing executing unit 12 and the
input-gesture-characteristic-information acquiring unit 11
can be so arranged as to determine that the input operation
ends when the input operation is not performed within a
predetermined period, and can continue a character input
when the input operation continues to the outside of the
region of the base element.

[0151] FIG. 32 is a diagram showing an example in which
character input regions in a ladder program are designated
using the device name input base elements and the comment
input base elements. As shown in the figure, in the ladder
program, symbols of program constituent elements are placed
like they are pierced by the connection lines 111 and 112
connecting the left bus 101 and the light bus 102. The
connection lines 111 and 112 are placed in the up-down
direction between the left bus 101 and the right bus 102.
In the ladder program, in general, a device name for a
symbol is written on the upper side of the symbol and a

comment for the symbol is written on the lower side of the
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symbol. Therefore, in a region sandwiched by the
connection lines 111 and 112, it is likely to be unclear
whether input characters are a device name or a comment.
Therefore, in the third embodiment, device name input base
elements are placed on a device name input region Rd which
is placed in a predetermined range on the upﬁer side of the
connection lines 111 and 112, and comment input base
elements are placed on a comment input region Rc which is
placed in a predetermined region on the lower side of the
connection lines 111 and 112. Further, the device name
input base elements and the comment input base elements are
tied to each of the constituent elements.

{(0152] A device name input region Rdl2la is placed above
the "a" contact symbol 12la of the connection line 111. A
comment input region Rc 12la is placed below the "a"
contact symbol 12la. A device name input region Rdl3la is
placed above the coil symbol 13la of the connection line
111. A comment input region Rcl3la is placed below the
coil symbol 13la. Further, a device name input region
Rdl21b is placed above the "a" contact symbol 121b of the
connection line 112. A comment input region Rcl2lb is
placed below the "a" contact symbol 121b. A device name
input region Rd131b is placed above the coil symbol 131b of
the connection line 112. A comment input region Rcl3lb is
placed below the coil symbol 131b.

[0153] FIG. 33 is a diagram showing an example of a
gesture definition. As in FIG. 2 or FIG. 3, a method of
laying tile-like regions on the program editing screen and
acquiring a route of a track with each region as cne unit
is illustrated. FIG. 33(a) is a diagram showing a
positional relation of tile-like squares in the case of
coarse regions. FIG. 33(b) is a diagram showing a

positional relation of tile-like squares in the case of
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detailed regions. FIG. 33(c) is a diagram showing an
example of a gesture definition in the case of FIGS. 33(a)
and (b).

[0154] In this example, the gesture definition
associates a type of a constituent element, a shape of a
track, a direction of the track, and a command to be
executed together. Information concerning the shape of the
track and the direction of the track includes information
for the coarse regions and information for the detailed
regions. Coordinate information stored in the input
gesture characteristic information is coordinates obtained
on the basis of a coordinate system defined cn the program
editing screen as explained above. In this example, the
information for coarse regions is the same as the
information in the case of FIG. 2 or FIG. 3. The
information for detailed regions can be distinguished more
in detail than the case of the coarse regions of the track
of the input operation by further dividing the squares in
the coarse regions into nine. The shape of the track is
defined using squares. That is, the shape of the track is
distinguished by cocrdinates of squares through which the
track has passes from a start point to an end point. The
direction of the track is distinguished by the order of the
squares through which the track has passed from the start
point to the end point.

[0155] The sizes of the squares of the coarse regions
and the detailed regions have physical dimensions that the
user can adjust on the basis of the size of the constituent
elements displayed on the program editing screen and the
thickness of the input indicator. As the squares of the
gesture definition, although a physical dimension can be
defined, only a logical positional relation not having a

physical specific dimension can be also defined. The
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gesture definition shown in FIG. 33 represents a definition
of a logical positional relation.

[0156] Note that although squares are used in the
explanation above, squares of other shapes such as a
regular hexagonal shape can be also used.

[0157] A program editing method is explained below. FIG.
34 is a flowchart for explaining an example of a processing
procedure of a program editing method on the program
editing screen on which no program constituent element is
placed according to the third embodiment.

[0158] First, the input-gesture-characteristic-
information acquiring unit 11 acquires input gesture
characteristic information input to the program editing
screen {(step S51). The input gesture characteristic
information includes coordinate information, which is a
contact position of the input indicator, a track of the
coordinates, and a direction of the track.

[0159] The input-gesture-characteristic-information
acquiring unit 11 stores a coarse input track in units of
coarse regions as information concerning the shape of the
track and the direction of the track on the basis of the
coordinate information and stores a detailed input track in
units of detailed regions (step S52).

[0160] Subsequently, the processing executing unit 12
recognizes characters from the detailed input track and
acquires input characters (step S53). Thereafter, the
processing executing unit 12 judges whether the input
characters could be acquired (step S54).

[0161] When the input characters could be acquired from
the detailed input track (Yes at step S54), the processing
executing unit 12 judges whether a command corresponding to
a shape of the detailed input track and a direction of the

detailed input track, that is, a command corresponding to
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the characters acquired at step S57 is defined in a gesture
definition (step S55). When the command corresponding to
the shape of the detailed input track and the direction of
the detailed input track, that is, the command
corresponding to the characters acquired at step S53 is
present in the gesture definition (Yes at step S55), the
processing executing unit 12 executes a command defined in
the gesture definition (step S56), and displays characters
registered in a program constituent element on the program
editing screen (step $57). Consequently, the program
editing processing ends.

[0162] On the other hand, when the input characters
could not be acquired from the detailed input track at step
S54 (No at step S54), the processing executing unit 12
judges whether a command corresponding to a shape of the
coarse input track and a direction of the coarse input
track is present in the gesture definition (step S58).
When the command corresponding to the shape of the coarse
input track and the direction of the coarse input track is
present in the gesture definition (Yes at step S$S58), the
processing executing unit 12 executes the command defined
in the gesture definition (step S59) and displays the
program constituent element on the program editing screen
(step S60). Consequently, the program editing processing
ends.

[0163] When the command corresponding to the shape of
the coarse input track and the direction of the coarse
input track is not present in the gesture definition
concerning the operation target at step S58 (No at step
S58) or when the command corresponding to the detailed
input track and the direction of the detailed input track
is not present in the gesture definition concerning the

operation target at step S55 (No at step S55), the
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processing executing unit 12 determines that execution of
any command is unnecessary (step $61) and the program
editing processing ends. Note that the processing
executing unit 12 can be configured to display an error
message or can be configured to display no error message
when determining that the command is not present.

[0164)] Note that the input-gesture-characteristic-
information acquiring unit -1 can be also configured to
store the coarse input track and the detailed input track
at step S52 while acquiring a track of input operation as
the input gesture characteristic information at step S51.
The processing executing unit 12 can be also configured to
process simultaneously and in parallel with the processings
at step S53 to S57 using the detailed input track and the
processings at steps $58 to S60 using the coarse input
track.

[0165] A specific example in performing input operation

of character-like tracks on the program editing screen on

which no program constituent element is placed is explained.

[01l66] FIG. 35 is a diagram showing an example of a
procedure of program editing processing according to the
third embodiment. In FIG. 35, input operation for placing
the left bus 101, the right bus 102, and the connection

line 111 connecting the two buses 101 and 102 and having

the "a" contact symbol 121 and the coil symbol 131 is shown.

First, as shown in FIG. 35(a), the user performs the input
operation J on the program editing screen using the input
indicator. The input-gesture-characteristic-information
acquiring unit 11 acquires input gesture characteristic
information from the input operation J and stores coarse
input tracks and detailed input tracks.

[0167] At step S57, the processing executing unit 12

performs character recognition processing using the input
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gesture characteristic information (the detailed input
track) and acquires input characters "X1". Subsequently,
the processing executing unit 12 executes a command
corresponding tc a first one character "X" of the input
gesture characteristic information. As a result, as shown
in FIG. 35(b), program constituent elements are placed. In
this example, program constituent elements, those are the
left bus 101, the right bus 102, and the connection line
111 connecting the two buses 101 and 102 and having the "a"
contact symbol 121 and the coil symbol 131, are placed in
the program editing screen. The recognized input
characters "X1" are placed in an upper region on the "a"
contact symbol 121 of the program constituent elements as a
device name 151.

[0168] This is an example. In the gesture definition,
other definitions can be also defined for a combination of
a gesture and a command to be executed.

[0169] In FIG. 35, the example is shown in which the
addition of the program to the program editing screen and
the character input to the device name of the program
constituent element are performed by performing the input
operation of the character-like tracks. The character
input can be also executed by other methods. FIG. 36 is a
diagram showing an example of a procedure of program
editing processing according to the third embodiment. By
performing predetermined input operation J (e.g., in this
example, a tap operation is performed} on the program
editing screen 200 as shown in (a), as shown in (b}, a
character input panel 210 appears on the program editing
screen 200 and a character input region 220 is placed in
the region where the input operation J has been performed.
Then, by tapping characters on the character input panel

210 as shown in (c), a program 100 is placed as shown in
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(d). Note that the character input panel 210 can be also
configured as illustrated in (b) and (¢) to include
alphabets "X", "Y", "M", and "L, numbers "0 (00)" to "9U,
and commands "< (back space)", "cancel", and "determine™.
Because characters used in the ladder program are
determined, not all the alphabets are included and only the
alphabets often used are included. Consequently, it is
easy to tap (choose) characters without going against the
rules. It is made possible to reduce the ratio of the
character input panel 210 in the program editing screen 200
and improve visibility of the program editing screen 200.
[0170] For example, the character input panel 210 can be
also arranged such that a list of variable names called
“labels” used in association with device names is also
placed to make it easy to input (choose) “labels” without
spelling mistakes.

[0171] A procedure of program editing processing when
program constituent elements are placed in the program
editing screen is explained below. FIG. 37 is a flowchart
showing an example of a processing procedure of a program
editing method on the program editing screen performed when
program constituent elements are placed according to the
third embodiment. First, the input-gesture-characteristic-
information acquiring unit 11 acquires input gesture
characteristic information input on the program editing
screen (step S71).

[0172] Subsequently, the input-gesture-characteristic-
information acquiring unit 11 stores input gesture
characteristic information including a coarse input track
in coordinates in units of coarse regions and a detailed
input track in coordinates in units of detailed regions
according to region management information (step $72). The

processing executing unit 12 judges whether an operation
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target is a constituent element for a character input (step
S73) .

[0173] When the operation target is not the constituent
element for the character input (No at step $73), the
processing executing unit 12 determines whether a command
corresponding to a shape of the coarse input track and a
direction of the coarse input track is present in a gesture
definition concerning the operation target (step S74). The
processing executing unit 12 specifies, on the basis of
coordinate information stored in the input gesture
characteristic information including the coarse input track,
a constituent element through which the track has passed.
The processing executing unit 12 locates the constituent
element as the operation target.

[0174] When a command corresponding to the shape of the
coarse input track and the direction of the coarse input
track is present in the gesture definition concerning the
operation target (Yes at step S74), the processing
executing unit 12 executes the command defined in the
gesture definition (step S75). The ladder program after
the execution of the command is displayed on the program
editing screen (step S76). Consequently, the program
editing processing ends.

[0175] On the other hand, when the operation target is
the constituent element for the character input at step S73
(Yes at step S73), the processing executing unit 12
recognizes characters from the detailed input track and
acquires input characters (step S77).

[0176] Subsequently, the processing executing unit 12
judges, on the basis of the coordinate information stored
in the input gesture characteristic information, whether
the operation target is the device name input regicn Rd

(step S78). When the operation target is the device name
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input region Rd (Yes at step S78), the processing executing
unit 12 registers, on the basis of the command defined in
the gesture definition, recognized characters as device
name information of a program constituent element
associated with the device name input region Rd and
displays the program editing screen on which the recognized
input characters are placed as a device name in a device

name display region of the program constituent element

(step S79). Consequently, the program editing processing
ends.
(0177] Further, when the operation target is not the

device name input region Rd at step S78 {No at step S78),
the processing executing unit 12 judges whether the
operation target is the comment input region Rc (step S80).
When the operation target is the comment input region Rc
(Yes at step S5S80), the processing executing unit 12
registers, on the basis of the command defined in the
gesture definition, the recognized characters as comment
information of a constituent element associated with the
comment input region Rc and displays the program editing
screen on which the recognized input characters are placed
in a comment display region of the program constituent
element (step S81). Consequently, the program editing
processing ends.

[0178] When the command corresponding to the shape of
the coarse input track and the direction of the coarse
input track is not present in the gesture definition
concerning the operation target at step S$74 (No at step
S74), the processing executing unit 12 determines that
execution of any command is unnecessary (step S$82) and the
program editing processing ends. When the operation target
is not the comment input region Rc at step S80 (No at step

S80), the program editing processing ends.
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[0179] Specific examples of procedures of program
editing processing are explained below regarding case (1)
when a connection line is replaced with a program
constituent element, (2) when a device name is placed on a
program constituent element already placed, and (3) when
characters of a device name are input using a list of
characters on the program editing screen on which program
constituent elements are already placed.

[0180]

(1) A case in which a connection line is replaced by a
program constituent element:

FIG. 38 to FIG. 40 are diagrams showing examples of
procedures of program editing processing according to the
third embodiment. In FIG. 38, input operation for
inputting a device name to the device name input region and
placing an "a" contact symbol on the program editing screen
on which the left bus 101, the right bus 102, and the
connection line 111 connecting the two buses 101 and 102
and having the coil symbol 131 are placed is shown.

(0181] First, as shown in FIG. 38(a), the user performs
the input operation J in the device name input region above
the connection line 111 and closer to the left than the
center of the connection line 111 on the program editing
screen using the input indicator. Input gesture
characteristic information is acquired according to the
input operation J. According to the input gesture
characteristic information, because a device name input
base element is present below a track of the input
operation J, the processing executing unit 12 determines
that an operation target is the device name input base
element.

[0182] Thereafter, the processing executing unit 12

performs character reccgnition and acquires input
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characters "X1" from the input gesture characteristic
information {a detailed input track). Subsequently, the
processing executing unit 12 executes a command
corresponding to a first one character "X" of the input
characters on the basis of the gesture definition. As a
result, as shown in FIG. 38(b), program constituent
elements are placed. In this example, the connection line
111 in a position corresponding to the region where the
input cperation J has been performed is replaced by the "a"
contact symbol 121, and the recognized input characters
"X1" are placed in the device name 151 at the upper region
of the "a" contact symbol 121 that is a program constituent
element.

[0183] In FIG. 39, input operation for inputting a
device name to the device name input region and placing a
coil symbol or an "a" contact symbol on the program editing
screen on which the left bus 101, the right bus 102, and
the connection line 111 connecting the two buses 101 and
102 and having the "a" contact symbol are placed is shown.
(0184] First, as shown in FIG. 39(a), the user performs
the input operation J in the device name input region above
the connection line 111 and closer to the right than the
center of the connection line 111 on the program editing
screen using the input indicator. Input gesture
characteristic information is acquired from the input
operation J. According to the input gesture characteristic
information, because a device name input base element is
present under a track of the input operation J, the
processing executing unit 12 determines that an operation
target is the device name input base element.

[0185] Thereafter, the processing executing unit 12
performs character recognition and acquires input

characters "Y1" from the input gesture characteristic
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information (a detailed input track). Subsequently, the
processing executing unit 12 executes a command
corresponding to a first one character "Y" of the input
characters. As a result, as shown in FIG. 39(b), program
constituent elements are placed. In this example, the-
connection line 111 in a position corresponding to the
region where the input operation J has been performed is
replaced by the coil symbol 131, and the recognized input
characters "Y1" are placed to be superimposed on the coil
symbol 131 as the device name 151.

[0186] Note that, in the ladder program, "Y" is a device
name indicating a coil of an output device and is also a
device name indicating an input device representing an
energization state of the coil. Therefore, as shown in (c),
by deciding in advance a region serving as the output
device (the coil symbol 131) and a region serving as the
input device (the "a" contact symbol 121) on the connection
line 111, the type of a symbol to be placed can be also
changed according to in which region the input operation
has been performed. 1In this example, a region between the
left bus 101 and the right bus 102 is divided into a and b,
and the divided regions are represented as Ra and Rb. When
an input of a gesture "Y" is performed on the region Rb, as
shown in (b), the coil symbol 131 is placed together with
the device name 151. When the input of the gesture "Y" is
performed on the region Ra, as shown in (c), the "a"
contact symbol 121 is placed together with the device name
151.

[0187] In the device name input region Rd placed in the
region on the upper side of the connection line 111, when a
program constituent element is placed on the connection
line 111 corresponding to coordinate information of the

input gesture characteristic information by input operation
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"yY" as shown in (d), it can be also arranged such that a
choice panel 161 for making it possible to choose whether a
symbol to be placed is an ""a" contact" or a "coil" appears.
[0188] In FIG. 39, the examples concerning the "a'
contact symbol and the coil symbol are explained. Similar
program editing processing for other program constituent
elements can be also performed by defining in the gesture
definition. For example, when the input operation J shown
in FIG. 14(b) is performed on the region Ra, a condition
input frame can be placed instead of the instruction frame.
[0189] In FIG. 40, input operation for inputting a
device name to the device name input region and placing an
instruction frame on the program editing screen on which
the left bus 101, the right bus 102, and the connection
line 111 connecting the two buses 101 and 102 and having
the "a" contact symbol are placed and further setting an
argument in the instruction frame is shown.

[0190] First, as shown in FIG. 40(a), the user performs
the input operation J in the device name input region abcve
the connection line 111 and closer to the left than the
center of the connection line 111 on the program editing
screen using the input indicator. Input gesture
characteristic information is acquired from the input
operation J.

[0191] Thereafter, the processing executing unit 12
performs character recognition and acquires input
characters "MOV" from the input gesture characteristic
information (a detailed input track). Subsequently, the
processing executing unit 12 executes a command
corresponding to a first one character "M" of the input
gesture characteristic information. In this example,
characters "OV" follow as second and subsequent characters

and correspond to an instruction name. Therefore, the
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instructicn frame 132 is placed in a location on the
connection line 111 corresponding to the region where the
input operation J has been performed, and the recognized
input characters "MOV" are placed over a predetermined
position in the instruction frame 132 of the program
constituent element.

[0192] Note that, in FIGS. 40(a) and (b), the
instruction frame 132 including an instruction name is
placed by the characters drawn on the device name input
region Rd. In the instruction frame 132, usually, input
operation for an argument is necessary apart from the
instruction sentence. Therefore, when characters are
continuously input by the input operation J in the device
name input region Rd on the instruction frame 132 as shown
in (c), an argument 152b can be input in the instruction
frame 132 as shown in (d). When there are more arguments,
this process can be repeated by the number of arguments.
[0193] These are examples. In the gesture definition,
other definitions can be performed for a combination of a
shape of a track and a direction of the track of input
operation and a command to be executed.

[0194] As explained above with reference to FIG. 38 to
FIG. 40, by performing the input operation J of the
character-like tracks, a command corresponding to input
gesture characteristic information is executed on the basis
of a gesture definition concerning a base element, and the
base element is replaced by other program constituent
elements, the device name of which is registered.

[0195] That is, because the program constituent element
can be added using the character-like tracks, consequently
there is an effect that memorization of tracks for input
operation becomes easier for the user, and it is made

possible to learn an operation method of editing a program
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described using symbols in a shorter period in the tablet
terminal.

[0196] In addition, designation of a target and
designation of a command performed on the operation target
can be simultaneously performed. Registration of character
information can alsoc be simultaneously performed.
Therefore, there is an effect that it is made possible to
edit a program described using symbols with less input
operation labor on the tablet terminal. Further, because a
process for designation of a command tc be performed on the
operation target from a list of choices is unnecessary, it
is made unnecessary to display, on the program editing
screen, a list of choices for designating a command
performed on the operation target. Therefore, there is an
effect that it is made possible to effectively use the
program editing screen.

[0197]

{2) A case in which a device name is registered on a
program constituent element already placed:

FIG. 41 is a diagram showing an example of a procedure
of program editing processing according to the third
embodiment. In FIG. 41, input operation for placing a
device name in the device name input region Rd of the "a"
contact symbol 121 on the program editing screen in a state
in which the connection line 111 on which the "a" contact
symbol 121 and the coil symbol 131 are placed is placed and
neither a device name nor a comment has been added to the
symbols is shown.

[0198] First, as shown in FIG. 41{(a), the user performs
the input operation J in the device name input region Rd
present above the "a" contact symbel 121 in the program
editing screen using the input indicator. Input gesture

characteristic information is stored according to the input
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operation J.

[0199] Thereafter, the processing executing unit 12
performs character recognition processing and acquires
input characters "X1" according to the input gesture
characteristic information (a detailed input track).
Because the input operation J does not traverse the
connection line 111, an operation target is specified as
the device name input region Rd. A command is executed on
the basis of a gesture definition concerning the device
name input region Rd, and a device name is registered in
the "a" contact symbol 121. As a result, as shown in FIG.
41 (b), the input characters "X1" are placed above the "a"
contact symbol 121 as the device name 151. Although not
shown in the figure, when input operation of character-like
tracks is performed on the comment input region, comment
information is registered in the "a" contact symbol through
the same process.

[0200] As explained with reference to FIG. 41, by
performing the input operation J of character-like tracks,
a command corresponding to input gesture characteristic
information is executed on the basis of a gesture
definition concerning a base element, and a device name is
registered in a program constituent element.

[0201] That is, character information can be registered
in the program constituent element using character-like
tracks. Therefore, there is an effect that memorization of
tracks for input operation becomes easier for the user and
it is made possible to learn an operation method of the
editing a program described using symbols in a shorter
period in the tablet terminal.

[0202] In addition, designation of a target and
designation of a command performed on the operation target

can be simultaneously performed. Therefore, there is an
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effoct that 17 1s made possible teo edit a vrogram described
using symbols with less Input cperation labor on zhe tablet
terminal. Further, because a process for designaztion ¢f a
commnand to be performed on the operation target from a list
5 of choices is unnecessary, it is made unnecossary to
display, on the program editing screen, a list of choices

for designating a command to be performed on the operation

h

target. Therefore, there is an effect that it is made

H

vossible to effectively use the program cediting screen.
10 (0203]
{3) An example in which characters cf a device name are
input using a Zist c¢i characters
in the above explanations, the processing for
registerinrg, ir the prcgram constituent element, the device
-5 names or the ccmment using the character-like tracks in the
gesture definition is explained. 1In the tablet tcrminal, a
character input method is not limited to an input method of
using tracks. For example, an input method using a i1ist of
characters (hereinafter referred to as “character input
20 panel”) is sometimes also performed. In this case, a
command for displaying a character input panel and storing
characters inout using the panel in a specific region of an
operation target can be defined in the gesture definitlion,
and the processings at step 579 and subsequent steps can be
25 executed after the input by the character input panel. FIG.
42 and FIG. 43 are diagrams showing an example of &
procedure of program editing processing according to the
third embodiment.
[0204] In FIG. 42, the input operation J is performed in
30 the device name input region Rd or the upper side of the
"a" contact symbol 121 as shewn in (a). When the input

overaticn ¢ for character irput processing is performed,

m

character input panel 163 appears as shown in (b). A
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character input region 162 is also provided in the region
where the input operation J has been performed. Thereafter,
as shown in (c), the user taps characters cr numbers
displayed in the character input panel 163, whereby the
characters or the numbers are input to the character input
region 162, In this example, the user taps 11, 12, and 13
in this order. Finally, the user taps a determination
button (14), whereby characters input to the character
input region 162 are decided, and the characters are
registered in the program as shown in (d). Because the
input processing is performed in the device name input
region Rd at the upper side of the "a" contact symbol 121,
the input characters "X10" are registered in the ladder
program as the device name 151 of the "a" contact symbol
121.

[0205] In FIG. 43, a case of correcting characters is
shown. In this case, when the input operation J is
performed as shown in (b) on a device name 15la in which
characters "X1" are placed above the "a" contact symbol 121
as shown in (a), the character input panel 163 appears as
shown in (c), and the character input region 162 is
provided in the region where the input operation J has been
performed. When the user taps characters, numbers, or the
like displayed in the character input panel 163, whereby
the content of the characters, the numbers, or the like is
input to the character input region 162. In this example,
the user taps 11, 12, and 13 in this order and inputs "X10".
Finally, the user taps the determination button (14),
whereby the characters input to the character input region
162 are decided, and the input characters "X10" are
registered in the ladder program as a new device name 151b
cof the "a" contact symbol 121 as shown in (d).

(02061 Note that, in FIG. 42 and FIG. 43, the input
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operation for a character input is performed in the device
name input region Rd. The input operation performed in the
comment input region is the same. Although the input
concerning the device name or the comment are explained
above, the same processing can be applied to the
instruction frame 132 as shown in FIG. 40(b) and others.
[0207] Note that, in FIG. 42 and FIG. 43, the linear
track in the horizontal direction is used as the input
operation. Other input operations can be also applied to
the character input processing. For example, tap operation
or double tap operation can be applied instead of the
linear track in the horizontal direction.

[0208] In the above explanations, when the input
operation of character-like shapes is performed, the
processing concerning the placement of the program
constituent element or the placement of the device name or
the comment of the program constituent element is performed.
Other program editing processing can be also defined by the
gesture definition. For example, in the example shown in
FIG. 14 in the second embodiment, the instruction frame 132
is placed, but the same processing can be applied to an
input of characters to the instruction frame 132.

[0209] In FIG. 42 and FIG. 43, the example of the
placement of the device name is shown. By performing the
same input operation in the device name input region on the
upper side of the connection line 111 where no program
constituent element is placed, a program constituent
element, the device name of which is placed in a position
above the connection line 111 corresponding to coordinates
where the input operation has been performed, can be placed.
[0210] With such a confiquration, when the character
input processing is performed in upper or lower regions of

a program constituent element where nothing is placed, a
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device name or a comment 1is registered in the program
constituent element, and the ladder program is updated.
When the character input processing is performed in upper
and lower regions of a program constituent element where a
character is placed, a device name or a comment of the
program constituent element is changed, and the ladder
program is updated on the basis of the change.

(0211] That is, the program constituent element can be
edited using the track similar to the characters.
Therefore, there is an effect that storing of a track used
for the input operation becomes easy for the user and it is
made possible to learn, in the tablet terminal, in a
shorter period, an editing method of a program described
using symbols.

[0212] In addition, designation of an operation target,
designation of a command performed on the operation target,
and editing of character information can be simultaneously
performed. Therefore, there is an effect that it is made
possible to edit a program described using symbols with
less input operation labor on the tablet terminal. Further,
because a process for designation of a command to be
performed on the operation target from a list of choices is
unnecessary, it is made unnecessary to display, on the
program editing screen, a list of choices for designating a
command performed on the operation target. Therefore,
there is an effect that it is made possible to effectively
use the program editing screen.

[0213] Note that, in the case of the character input by
the input operation for drawing the track, for example, it
is also likely that the device name input region cannot be
distinguished, and there is a possibility that the input
operation is performed on a region above the device name

input region of the program editing screen and characters
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desired to be input to the device name input region are
input to the comment input region. In order to prevent the
input operation from being mistakenly performed on a wrong
region, it can be also arranged such that a figure for
enabling distinction of a region where character strings of
an input of a device name, an input of a comment, and the
like are input by the input operation for drawing the track
can be displayed on the program editing screen.

[0214] FIG. 44 is a diagram showing an example of guide
display of the character input regions according to the
third embodiment. In FIG. 44(a), a character—-input-
operation receiving region 164 is clearly shown on the
program editing screen such that regions where input
operation of a device name or a comment can be recognized
by the user.

[0215] In FIG. 44(b), a guide line 165 indicating a
region of recognition processing is displayed on the
program editing screen while the user is performing an
input of the input operation J.

[0216] In the third embodiment, when the input operation
of character-like tracks is performed on the program
editing screen, if an operation target is a constituent
element to which characters can be input, the input
characters are identified accoxding to a track of input
operation or a shape of the track and a direction of the
track included in input gesture characteristic information
including a detailed input track. A command corresponding
to the detailed input track is specified according to a
gesture definition and executed. The input characters are
placed as the device name, the comment of the operation
target. Consequently, according to the input operation of
character-like tracks, it is made possible to place a

program constituent element in a desired position together
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with a device name or a comment of the program constituent
element. Therefore, there is an effect that it is made
possible to edit a program described using symbols with
less input operation labor according to the operation for
drawing the track modeling the shapes of the characters.
[0217] Fourth Embodiment.

When programming is performed on an initial program
editing screen on which only a left bus and a right bus are
placed, usually, a connection line is placed first.
Therefore, in the case of the initial program editing
screen and in the case of a program editing screen on which
other program constituent elements are placed, the
resolution of input gesture characteristic information to
be acquired can be changed. An example in those cases is
explained below.

[0218] On a program editing screen on which only a left
bus and a right bus are placed, the program editing screen
can be divided in units of large regions larger than the
second division unit. FIG. 45 is a diagram showing an
example of a program editing screen on which only buses are
placed. As shown in the figure, a program editing screen
200A on which only buses are placed is in a state in which
the left bus 101 and the right bus 102 are placed in
predetermined positions in advance. The program editing
screen 200A on which only the buses are placed includes the
region L further on the left side than the left bus 101
(left side base elements), the region M sandwiched by the
left bus 101 and the right bus 102 (symbol-locatable base
elements), and a region R further on the right side than
the right bus 102 (right side base elements). Note that
the regions L, M, and R are referred to as large regions.
Note that, although the example shows the case in which the

buses are displayed on the program editing screen, the
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initial program eaditing screen can be also configured with
the large regicns and without displayed bkuses.

[02.67 In this case, the reglon management information
includes information associating the large regions with
coarse regions. Specifically, the region management
information includes a coordinate range corresponding to
the coarse regions and the coarse regions included in the
large regions. Note that, in the fourth cmbodiment, as an
input operation of character-like tracks is not explained,
detailed regions are not included ir the regior management
information unlike the third embodimenz. However, when the
input operation Is detected in coordinates in units of
detailed regicns as inr the third embodiment, the detailed
regions can be also provided.

[2220] When program constituent elements other than the
left bus and the right bus are not placed on the program
editing screen, the input-gesture-characteristic-
information acquiring unit 21 stores a large input track (a
third input track). Wnen program constituent elements
other than the left bus and the right bus are placed on the
program =diting screen, the input-gesture-characteristic-
information acquiring unit .1 stores a coarse input track.
[0221] FIG. 46 is a diagram showing an example of a
gesture deifinition. As in FIG. 2, a method of laying tile-
like constituent elements on the program editing screen and
acquiring tracks on the basis of each element is
illustrated. FIG. 46(a) is a diagram showing a positicral
relation of tile-like squares in the gesture definition.

FIG. 46(b) is a diagram showing a positional relation of

tile-like sguares on the program editing screen. FIG.
46(c} 1is a diagram showing an example of a gesture
definition in the case of FIGS. 46(a) and {(b). Note that

the left side base c¢clements are iaid in L, the symbol-
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locatable base elements are laid in M, and the right side
base elements are laid in R.

[0222] In this example, the gesture definition
associates a shape of a track of input operation and a
direction of the track, a constituent element, and a
command applied to the constituent element together. A
track of a gesture is a track of coordinates obtained on
the basis of a coordinate system defined on the program
editing screen as explained above. A program constituent
element drawn in a gesture drawing region is defined with
respect to drawing of the track. The coarse regions are
the same as the case of FIG. 2 or FIG. 3. Concerning the
large regions, the program editing screen is divided into
the regions L, M, and R, and tracks of input cperation can
be acquired more roughly than in the case of the coarse
regions. In the gesture definition which is illustrated in
FIG. 46(c), shapes of tracks are defined for the regions L,
M, and R. That is, the shape of the track is distinguished
according to the direction from a start point to an end
point, additionally coordinates of the regions L, M, and R
through which the track has passed from the start point to
the end point, and the direction of the track is
distinguished according to the order of the regions L, M,
and R through which the track has passed from the start
point to the end point.

[0223] The processing executing unit 12 executes, on the
basis of the large input track or the coarse input track
and coordinate information stored in the input gesture
characteristic information stored by the input-gesture-
characteristic-information acquiring unit 11, a command
corresponding to a combination of the regions through which
the track has pass and performs processing for displaying a

ladder program reflecting results of the execution of the
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command on the program editing screen.

[0224] A processing procedure of the program editing
method by the program for program editing processing is
explained below. When the operation target is a base
element at step S323 of the flowchart of FIG. 8 in the
second embodiment, the input-gesture-characteristic-
information acquiring unit 11 only has to store a large
input track in units of the large regions, and at step S33,
the processing executing unit 12 only has to judge on the
basis of the input gesture characteristic information
whether a track corresponding to the large input track is
present.

[0225] Further, when the operation target is a program
constituent element at step S33, the input-gesture-
characteristic-information acquiring unit 11 only has to
store a coarse input track in units of coarse regions in
the input gesture characteristic information, and the
processing executing unit 12 only has to judge whether a
track corresponding to a combination of the coarse input
track and the operation target (the constituent element) is
present. Note that the other processing is the same as,
for example, the processing explained with reference to FIG.
8. Therefore, explanation of the program editing
processing concerning FIG. 46 is omitted in this
description.

[0226] In the fourth embodiment, the program editing
screen 200A is divided into the region L further on the
left side than the left bus 101, the region R further on
the right side than the right bus 102, and the region M
between the left bus 101 and the right bus 102. The
connection line 111 serving as a basic constituent element
of a ladder program, or the "a" contact symbol 121, the

coil symbol 131 generally used in the ladder program, and
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the connection line 111 connecting the "a" contact symbol
121 and the coil symbol 131 and the like are placed on the
program editing screen 2002 by a gesture moving from the
region L to the region R via the region M (or a gesture of
a track opposite to the gesture). Consequently, at an
initial stage for creating a ladder program, it is made
possible to perform acquisition of a gesture in units of
regions larger than the detailed regions or the coarse
regions in the third embodiment and place basic program
constituent elements. As a result, there is an effect that
it is made possible to suppress load of processing applied
to program creation processing compared with the third
embodiment.
[0227] Fifth Embodiment.

In a fifth embodiment, a replacement of an instruction
statement in an instruction frame is explained.
[0228] The input-gesture-characteristic-~information
acquiring unit 11 according to the fifth embodiment stores
a coarse input track and a detailed input track.
[0229] When an instruction frame is present in
constituent elements of a region through which a track of
input operation passes, the processing executing unit 12
executes a command on the basis of a gesture definition
concerning the instruction frame. Specifically, when
character-like tracks of predetermined characters are input
on the instruction frame, the processing executing unit 12
replaces an instruction statement in the instruction frame
according to content defined in the gesture definition.
[0230] In the gesture definition concerning the
instruction frame, processing performed when a
predetermined track is drawn is further specified.
Specifically, the gesture definition has a definition for

switching, according to a shape of the track and the
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direction of the track, commands tc be executed according
to a type of an instruction statement already stored.
[0231] FIG. 47 is a diagram showing an example of a
procedure of program editing processing according to the
fifth embodiment. As shown in (a), the instruction frame
132, to which the "MOV" instruction 152a is input, is
placed in a ladder program. When the input operation J
which looks like a character "D" is drawn to stride over
the instruction frame 132 on the "MOV" instruction 152a of
the instruction frame 132 as shown in (b), the "MCV"
instruction 152a for performing a 16-bit data operation is
replaced by a "DMOV" instruction 152b for performing a 32-
bit data operation as shown in {(c).

[0232] Further, when the input operation J2 of a
character-like track which looks like a character "D" is
performed to stride over the instruction frame 132 on the
"DMOV" instruction 152b of the instruction frame 132 as
shown in (d), the "DMOV" instruction is changed to the
"MOV" as shown in (e).

[0233] In the fifth embodiment, the instruction
statement in the instruction frame 132 is replaced by
performing a predefined input operation on the instruction
frame 132. Therefore, there is an effect that it is made
possible to easily perform a change of the instruction
statement registered in the constituent element.

[0234) Sixth Embodiment.

In a sixth embodiment, the program constituent
elements placed in the embodiments explained above are
changed.

[0235] The processing executing unit 12 is further
configured to include a function of displaying, when
predefined input operation is performed on a program

constituent element, one or more program constituent
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elements similar to the program constituent element as
choices for replacement. The choices are acquired from,
for example, a choice list in which symbols having similar
shapes are collected. The choice list is included in, for
example, a gesture definition. The choices are displayed
in an element choice panel. The element choice panel
appears on a program editing screen near the position where
the input operation has been performed.

[0236] FIG. 48 is a diagram showing an example of a
specific procedure of program editing processing according
to the sixth embodiment. In FIG. 48(a), a ladder program
is described in which the "a" contact symbol 121 and the
coil symbol 131 are placed between the left bus 101 and the
right bus 102 and connected by the connection line 111. 1In
the gesture definition, choice of a symbol to be changed
and display of the change choice list are defined as being
specified by placing an input indicator on the "a" contact
symbol 121 for a predetermined time or more as the input
operation J as shown in (b). When the input operation J is
performed on the "a" contact symbol 121, the input-gesture-
characteristic-information acquiring unit 11 stores input
gesture characteristic information. The processing
executing unit 12 acquires, on the basis of a command
defined in the gesture definition, the choice list
including symbols similar to the "a" contact symbol 121
from the gesture definition. Subsequently, the processing
executing unit 12 displays an element choice panel 166 on
the basis of the acquired choice list as shown in (c¢). 1In
this example, as the choice list of the "a" contact symbol
121, an "a" contact symbol 166a, a "b" contact symbol 166b,
a leading edge pulse symbol 166c, and a trailing edge pulse
sympol 166d are displayed in the element choice panel 166.

When any one of the symbols (e.g., the "b" contact symbol
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166b) is chosen by the user from the inside of the element
choice panel 166 as shown in (d) (T1), the "a" contact
symbol 121 chosen by the user is replaced by the "b"
contact symbol 122 chosen in the element choice panel 166
by the user as shown in (e).

[0237] Note that the choice list can further include a
choice for indicating canceling of the replacement of the
constituent element. The replacement can be canceled when
input operation is performed in a region outside the
element choice panel. After the element choice panel is
displayed, the replacement can be canceled when no input is
performed for a predetermined period.

[0238] In the sixth embodiment, the choices associated
with the constituent element to be operated are displayed
by performing the predefined input operaticn on the program
constituent element. Therefore, there is an effect that it
is made possible to easily execute the replacement of the
program constituent element.

[0239] Seventh Embodiment.

In a seventh embodiment, an embodiment concerning
movement of the program constituent elements placed as
explained above is explained.

[0240] The processing executing unit 12 judges, using
the input gesture characteristic information acquired by
the input-gesture-characteristic-information acquiring unit
11, whether a start point of a drawn track is present in a
predetermined position of a constituent element and
performs processing of moving the constituent element along
the track of the gesture when the start point of the track
is present on the predetermined position of the constituent
element. In this configuration, when the start point of
the gesture is not present on the predetermined position of

the constituent element, the processing executing unit 12
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performs processing equivalent to the processing explained
in the embodiment above.

[0241] FIG. 49 is a diagram showing examples of moving
conditions of program constituent elements according to the
seventh embodiment. As shown in FIG. 49(a), when a program
constituent element placed under a track is the connection
line 111, the predetermined position is a position (a
moving operation region Rm) over the connection line 111.
As shown in FIG. 49(b), when a program constituent element
placed under the track is a symbol 120 other than the
connection line 111, for example, the moving operation
range Rm provided on the upper right of a region of a
predetermined range including the symbol 120 is set as the
predetermined position. A movement of a symbol can be
performed by performing input operation with the moving
operation region Rm set as a start point of the track.
[0242] FIG. 50 to FIG. 52 are diagrams showing examples
of moving methods for program constituent elements
according to the seventh embodiment. FIG. 50 shows
movement of a connection line. In (a), a ladder program is
shown in which two coil symbols 13la and 131b are formed in
a parallel circuit configuration. When it is desired to
move a position of the connection line 112a in the up-down
direction parallel to the buses 101l and 102 in this
parallel portion to the left, as shown in (b), the input
operation J for touching the connection line 112a with the
input indicator and, thereafter, moving the input indicator
toward the left direction in a state in which the
connection line 112a is being pressed, and releasing the
input indicator in a position where the movement is desired
tc be ended is performed. Consequently, as shown in (c),
the connection line 112a is moved. In FIG. 50, the

connection line 112a is moved in the left-right direction
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in the screen. For example, movement in the up-down
direction of the connection line 112b in a parallel circuit
porticon in a direction parallel to the connection line 111
can be also performed by the same method.

[0243] In FIG. 51, a case in which an "a" contact symbol
is moved is shown. 1In (a), one "a" ccntact symbol 121a is
placed on the connection line 111. The connection line 112
on which two "a" contact symbols 121b and 121c are placed
between the connection line 111 and the left bus 101 to
configure a parallel circuit in conjunction with the "a"
contact symbol 12la is provided. When the "a" contact
symbols 121c among these symbols is moved, the user
performs, while touching the moving operation region Rm on
the upper right of the "a" contact symbol 121c, the input
operation J to move the input indicator to a position to
which the user desires to move the input indicator. The
user releases the input indicator from the program editing
screen in a position where the user desires to place by the
movement, whereby the location of the "a" contact symbol
121c moves onto the connection line 111 as shown in (b}.
[0244] It is explained with reference to FIG. 39 in the
third embodiment that the program constituent element, the
initial character of the device name of which is "Y",
becomes either an output or an input. Therefore, when the
movement of the program constituent element, the initial
character of the device name of which is "Y", is performed,
as shown in FIG. 52(a), the type of a symbol can be changed
according to a position of a moving destination of the
symbol. For example, when the coil symbol 131 is moved
from the region Rb to the region Ra like the input
operation J in (a), the coil symbol 131 is changed to the
"a" contact symbol 121b, and the "a" contact symbol 121b is

placed as shown in (b).
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[0245] Further, when the user is moving the input
indicator in contact with the moving operation region Rm,
in order to allow the user to see that the symbol is being
moved, a symbol to be moved can be distorted or formed in a
standing-out shape or a shape of the symbol to be moved can
be deformed.

[0246] The movement is explained above. Instead of the
movement, addition of a copy (hereinafter copying) of the
program constituent element can be also performed by the
same method. FIG. 53 is a diagram showing an example of a
procedure of program editing processing according to the
seventh embodiment. As shown in FIG. 53(a), a copy
operation region Rc is provided in a symbol. When the user
desires to copy the symbol, the user moves the input
indicator while touching the operation region Rc with the
input indicator, whereby a copy of the pressed program
constituent element moves. In this example, the user draws,
while touching the copy operaticn region Rc in the center
of the "a" contact symbol 121a that is a constituent of the
parallel circuit, the input operation J by moving the input
indicator to the position where the user desires to place a
copied "a" contact symbol. The user releases the input
indicator from the program editing screen in a position
where the user desires to place the new "a" contact symbol,
whereby, as shown in FIG. 53(b), the "a" contact symbol
121b is newly placed in a designated position.

[0247] Note that, although the example in which the copy
operation region Rc is provided is explained above, other
methods can be also provided as a method of the copy
operation. For example, an editing button for designating
copy operation can be provided as a button for editing
explained in an eighth embodiment explained below and a

combination of the editing button and the movement
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operation region Rm can be used to make it possible to,
without providing the copy operation region Rc, copy the
program constituent element by performing input operation
of moving the program constituent element in a state in
which the editing button being pressed. Similarly, the
editing button for designating the copy operation can be
provided such that, in a state in which the editing buttocn
is being pressed, all input operations for a program
constituent element are processed as input operation for
copying the program constituent element.

[0248] In the seventh embcdiment, because the input
cperation is performed using the input indicator on the
predetermined position of the constituent element, there is
an effect that it is made possible to easily perform
relocation and copying of the program constituent element.
[0249] Eighth Embodiment.

In the embodiments explained above, the commands to be
executed are specified by the input operations by the input
indicator. In an eighth embodiment, an editing button is
provided to make it possible to select a command to be
executed according to a combination of the input operation
and the status of the editing button.

[0250] In an engineering tool in which a program for
program editing is introduced according to the eighth
embodiment, an editing button for enabling choice of
permission/non-permission of a predetermined editing
function is provided. Examples of the editing button
include a change permission button for setting
permission/non-permission of a change of a ladder program
by the input operation, a movement permission button for
setting permission/non-permission of movement of a program
constituent element by the input operation, a copy

permission button for setting permission/non-permission of
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copying of the program constituent element by the input
operation, and a deletion permission button for setting
permission/non-permission oZ deletion of the program
constituent element.

[02511 When the editing button is in a permission state,
editing processing (change, movement, deletion, etc.)
associated with the editing button can be performed. On
the other hand, when the editing button is in a non-
permission state, the editing processing (change, movement,
deletion, etc.) associated with the editing button cannot
be performed. 1In this case, not only the editing
processing can be simply disabled to be executed but also
processing asscciating non-permission of the editing
processing and the input operation using the input
indicator can be made executable.

[0252] In that case, the gesture definition stores a
record that specifies processing for a combination of a
type cf a constituent element, a shape of a track and a
direction of the track, a permission state or a non-
permission state of the editing button, and a command to be
executed.

[0253] The processing executing unit 12 specifies an
operation target on the basis of coordinate information
included in the input gesture characteristic information
stored by the input-gesture-characteristic-information
acquiring unit 11 and executes a command stored in the
gesture definition concerning the operation target on the
basis of a shape of a track and a direction of the track
stored in the input gesture characteristic information and
a state of permission/non-permission of the editing button,
and displays a ladder program obtained after the execution
of the command on the program editing screen. Note that

the permission state or the non-permission state of the
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editing buttons can be also displayed on the program
editing screen as editing permission state information
indicating the state of the editing button.
[0254)] Note that a basic flow of the program creation
processing in the eighth embodiment is the same as the
basic flow of the program creation processing in the
embodiments explained above except that a state of the
editing button is added as a choice for specifying a
command in the gesture definition. Therefore, explanation
of the basic flow of the program creation processing is
omitted in this description.
[0255] In the following explanation, specific examples
of the program editing processing using the editing button
performed (1) when a command for changing a program is not
executed in the non-permission state of the editing button
and (2) when a gesture definition is defined to execute a
different gesture in the non-permission state of the
editing button are explained. FIG. 54 to FIG. 56 are
diagrams showing examples of procedure of program editing
processing according to the eighth embodiment.
[0256]
(1) A case in which a command for changing a program is not
executed in the case of the non-permission state

An example is explained in which, when the editing
button is in the permission (ON) state, the processing such
as the change of location of the program constituent
element explained in the embodiment explained above can be
performed but, when the editing button is in the non-
permission (OFF) state, the processing such as the change
of location of the program constituent element cannot be
performed.
[0257] When a change permission button 171 functioning

as the editing button is pressed to change to a change
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permission state as shown in FIG. 54(a), for example, the
processing for changing the location of the program
constituent element can be performed. Therefore, for
example, when the input operation Jl for placing an "a"
contact symbol is performed on the program editing screen,
the "a" contact symbol 121 corresponding to the input
operation is placed as shown in (b}.

[0258] Thereafter, when the change permission button 171
is pressed to change to a change non-permission state, in
the gesture definition, definition for not executing a
relevant command in the change non-permission state is
performed, whereby, for example, the processing for
changing the location of the program constituent element
cannot be performed. Therefore, even if, for example, the
input operation J2 for placing an "a" contact symbol is
performed on the program editing screen as shown in (c), no
"a" contact symbol is placed in the program editing screen
as shown in (d).

[0259] The operation is the same when a movement
permission button is provided instead of the change
permission button as the editing button. In this case, the
movement of the program constituent element is possible
when the movement permission button is in the state of
"permitted". However, the movement does not occur when the
movement permission button is in a non-permission state.
[0260] In FIG. 55, a case in which a deletion permission
button 172 is provided as the editing button is shown.

When the deletion permission button 172 is pressed to
change to a deletion permission state and the input
operation J is performed to trace the connection line 112
of the parallel circuit provided with respect to the
connection line 111 as shown in (a), the connection line

112 placed under the input operation J is deleted as shown
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in (b). When the deletion permission button 172 is pressed
again to change to a deletion non-permission state,
processing corresponding to a drawn gesture is performed as
in the case of FIGS. 54 (c) and (d).
[0261]
(2) A case in which gesture definition is defined to
execute a different gesture in the case of the non-
permission state

An example is explained in which different commands
are executed when the editing button is changed to the non-
permission state to perform the input operation and when
the editing button is changed to the permission state to
perform the input operation.
[0262] When the change permission button 171 functioning
as the editing button is pressed to change to the change
permission state as shown in FIG. 56(a), for example, by
defining a command for placing a program constituent
element as a command executed according to the input
operation, if, for example, the input operation J1 for
placing an "a" contact symbol is performed on the program
editing screen, the "a" contact symbol 121 corresponding to
the input operation is placed as shown in (b).
[0263] Thereafter, when the change permission button 171
is pressed to change to the change non-permission state,
the input operation J2 same as (a) is performed on the
program editing screen as shown in (c). Then, when scroll
processing is defined in the gesture definition for the
input operation J2 in the non-permission state of the
change permission in the gesture definition, a range of a
program displayed on the program editing screen moves.
When the user releases the input indicator from the program
editing screen 200 and ends the input operation J2 as shown

in (d), the scroll processing ends.
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[0264] Note that permission and non-permission can be
switched every time the editing button is pressed.
Alternatively, the editing button can be also configured to
be usually in the non-permission state and change to the
permission state when it is continuously pressed. The
editing button can be displayed on a display section of a
tablet terminal or can be also configured using a multi-
touch function included in a touch input device of the
tablet terminal. The editing button can be also configured
using an input key of a keyboard connected to the tablet
terminal. A physical operation button can be also provided
in the tablet terminal and allocated to the editing button.
[0265] In the eighth embodiment, the editing button is
provided. The command to be executed can be changed
according to ON or OFF of the editing button. Consequently,
there is an effect that it is made possible to increase
prcoccessing allocated to input operations, shapes of tracks
and directions of the tracks of which are the same. An
effect is further obtained that it is made possible to
prevent a program from being changed by mistake concerning
editing processing such as deletion or movement. Therefore,
there is also an effect that it is made possible to improve
operability by the user.
[02686] Ninth Embodiment.

In the embodiments explained above, the editing of a
program is performed by the program for program editing.
In a ninth embodiment, when an operation state such as a
value of a variable in a control apparatus actually in
operation (hereinafter referred to as a device variable) is
displayed on a program editing screen, a state of the
device variable in execution is controlled by input
operation using an input indicator.

[0267] In a program for program editing, processing in
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which the input-gesture-characteristic-information
acquiring unit 11 acquires input gesture characteristic
information from input cperation is the same as the
processing in the embodiments explained above.

[0268] The processing executing unit 12 specifies a
command corresponding to the input gesture characteristic
information according to the gesture definition and
performs processing for executing, on a control apparatus
such as a programmable controller connected via a
communication line, a command for changing a value of a
device variable in the control apparatus. For example, the
processing executing unit 12 has a function of, in an ON
state of an "a" contact symbol in a ladder program, when a
user performs an input operation corresponding to a command
for changing the state of the device variable, in a control
apparatus in which the ladder program is actually executed,
the changing the state of a device variable indicated by an
"a" contact symbol corresponding to the control apparatus
to OFF and changing an "a" contact symbol on the program
editing state to an OFF state.

[0269] In the above explanation, the command for
changing the state of the device wvariable is defined in the
gesture definition concerning the operation target. A
command executed when the state of the device variable is
ON and a command executed when the state of the device
variable is OFF can be also respectively defined in the
gesture definition concerning the operation state. The
processing executing unit 12 can be also configured to
switch, according to the state of the device state, the
command to be executed.

[{0270] FIG. 57 is a flowchart for explaining an exampilie
of a procedure of program editing processing according to

the ninth embodiment. A ladder program being executed in
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the control apparatus is displayed on the program editing
screen. In a program constituent element of the ladder
program, a present state inside the control apparatus of a
device variable indicated by the program constituent
element is also displayed. The state of the device
variable can be changed by sending a request to the control
apparatus (hereinafter referred to as test mode state).
[0271] First, the input-gesture-characteristic-
information acguiring unit 11 stores input gesture
characteristic information on the basis of input operation
(step S111). Note that, as explained above, the input
gesture characteristic information includes, besides the
shape of a track and the direction cf the track of the
input indicator on the program editing screen, coordinate
information in which the track is drawn.

[0272] Subsequently, the processing executing unit 12
specifies an operation target on the basis of the input
gesture characteristic information (step $112). Thereafter,
the processing executing unit 12 judges whether the shape
of the track and the direction of the track stored in the
input gesture characteristic information are present in a
gesture definition concerning the operation target (step
S113}).

[0273] When the shape of the track and the direction of
the track included in the input gesture characteristic
information are present in the gesture definition
concerning the operation target (Yes at step S112), the
processing executing unit 12 executes a command
corresponding to the shape of the track and the direction
of the track of the input gesture characteristic
information (step S114). That is, the processing executing
unit 12 executes, on the control apparatus, via the

communication equipment, a request for changing the state
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of a program constituent element designated as the
operation target (step S115). Subsequently, the processing
executing unit 12 changes the state of display of the
operation target according to the present state inside the
control apparatus (step S116) and the program editing
processing ends.

[0274] At step S113, when the shape of the track and the
direction of the track included in the input gesture
characteristic information are absent in the gesture
definition of the operation target (No at step S113), the
processing executing unit 12 executes no command and the
program editing processing ends.

[0275] A procedure of program editing processing using a
program editing screen set in the test mode state is
explained below with reference to a specific example. FIG.
58 and FIG. 59 are diagrams showing examples of procedures
of program editing processing in the test mode state
according tc the ninth embodiment.

[0276] FIG. 58 shows the case in which the operation
state of an "a" contact is changed from OFF to ON in the
test mode state. As shown in (a), a ladder program
including the "a" contact symbol 12la in an OFF state and
the coil symbol 131 is displayed on the program editing
screen. When, in this state, the input operation J for
moving the input indicator from a region on the upper left
to a region on the lower right of the "a" contact symbol
12la is performed as shown in (b), as a result, a request
for changing a contact having a device name MO
corresponding to the "a" contact symbol 121a (121b) to an
ON state is output from the tablet terminal, which is
executing the program for program editing, to the control
apparatus via the communication equipment. As shown in (c),

the "a" contact symbol 121a of "OFF" is switched to the "a"
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contact symbol 121b in the ON state.

[0277] FIG. 59 shows an example in which an operation
state of the "a" contact 1s changed from ON to OFF in the
test mode state. As shown in (a), a ladder program
including the "a" contact symbol 121b in the ON state and
the coil symbol 131 is displayed on the program editing
screen. In this state, when the input operation J for
moving the input indicator from a region on the upper left
to a region on the lower right of the "a" contact symbol
121b is performed as shewn in (b), as a result, as shown in
{c), a request for changing a contact having the device
name MO corresponding to the "a" contact symbol 121b (1l21la)
to the OFF state is output from the tablet terminal, which
is executing the program for program editing, to the
control apparatus via the communication equipment. The "a"
contact symbol 121b in the ON state is switched to the "a"
contact symbol 12l1a in the OFF state.

[0278] In the ninth embodiment, when the state of the
device variable in the control apparatus is displayed to be
superimposed on the ladder program on the program editing
screen, by performing an input operation using the input
indicator on a program constituent element, a request for
changing the state of a device variable corresponding to
the program constituent element is issued and a display
state of an operation is changed. Consequently, there is
an effect that it is made possible to easily switch a state
of the program constituent element in the control apparatus
during the test mode state of the control apparatus.

[0279] Note that, for example, in the gesture definition
of the right side base elements, a command for changing an
operation state such as a test mode state of the control
apparatus can be also defined to make it possible to change

the operation state of the control apparatus according to
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the input operation.
{0280] Tenth Embodiment.

In the tenth embodiment, a procedure of program
editing processing to display help information concerning
program editing is explained.

[0281] When input gesture characteristic information
acquired by the input-gesture-characteristic-information
acquiring unit 11 is a command for displaying help
information, the processing executing unit 12 executes, on
the basis of a command defined in a gesture definition,
processing for causing a help-information display panel to
display the help information. The help information
includes, for example, a program editing method or a list
of shapes of tracks and directions of the tracks for
placing symbols. The help information can also include
movies concerning an input operation method for each of the
symbols.

[0282] Note that the gesture definition further includes
a definition of a gesture associated with the command for
displaying the help information. Note that a basic flow of
program editing processing in the tenth embodiment is the
same as the basic flow in the embodiments explained above.
Therefore, explanation of the basic flow of the program
editing processing is omitted in this description.

[0283] In the following explanation, a specific example
of display processing of help information is explained.
FIG. 60 is a diagram showing an example of a processing
procedure of displaying the help information according to
the tenth embodiment. In FIG. 60, an example is explained
in which a user desires to add an "a" contact symbol but
does not know how to input a gesture.

[0284] First, as shown in (a), the user performs, on a

program editing screen, the input operation J for
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displaying help information. Subsequently, the input-
gesture-characteristic~-information acquiring unit 11
acquires input gesture characteristic information. The
processing executing unit 12 displays, on the basis of a
gesture definition, a help-information search panel 185 in
the vicinity of a gesture drawing region as shown in (b).
In the help-information search panel 185, a search-
condition input field 185a, to which keywords desired to be
searched can be input, and a search button 185b are
provided. In this example, the user inputs an ""a"
contact”™ to the search~condition input field 185a and
presses the search button 185b.

(0285] Then, help information indicating a placement
method for an "a" contact symbol is retrieved and displayed
in a help-information display panel 186 as shown in (c).
Consequently, the user can perform editing of a program
referring to the help-information display panel 186.

[0286] According toc the tenth embodiment, the display of
the help information is asscciated with the input operation
using the input indicator. Therefore, there is an effect
that it is made possible to provide explanation of an
editing method for a program to, for example, a user
unaccustomed to editing of the program or a user who does
not understand operation during the editing of the program.
[0287] Eleventh Embodiment.

In editing of a ladder program, in some case, after
the ladder program is created by placing only symbols
without device names, the device names are set for the
symbols. A setting method for the device names in such a
case is explained.

[0288] FIG. 61 is a block diagram schematically showing
an example of & functional construction of a program for

program editing according to an eleventh embodiment. A
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program for program editing 10B further includes device-
name-input processing unit 14 in addition to the components
in the first embodiment.

[0289] The device-name-input processing unit 14
registers device names, which are input by a user, to
symbols according te device name input order. The device
name input order is information for specifying order of
registering the device names to symbols in a ladder program
displayed on a program editing screen. The device name
input order can be, for example, order from an upper
connection line to a lower connection line and, in the
connection lines, from a left bus to a right bus. Note
that the device name input order can be also optionally set
by the user.

[02%0] Note that components same as the components in
the embodiments explained above are denoted by the same
reference numerals and symbols and explanation of the
components 1s omitted in this description. A basic flow of
program editing processing in the eleventh embodiment is
the same as the basic flow in the embodiments explained
above. Therefore, explanation of the basic flow is omitted
in this description.

[0291] In the following explanation, a specific example
of input processing of device names is explained. FIG. 62
is a diagram showing an example of a procedure of device
name input processing according to the eleventh embodiment.
A ladder program, to which device names are not input, as
shown in (&) is created by the user. Subsequently, device
names shown in (b} are key-input using, for example, a
keyboard connected to the tablet terminal. It is assumed
that an "enter" key indicating a delimiter is input between
the device name and the device name. After the end cf the

input of each device name, the device-name-input processing
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unit 14 registers each of the device names, which are input
as shown in (b), to a corresponding device name input
region of each symbol of the ladder program according to
the device names and the device name input order shown in
(b). If the device name input order is the order explained
above, as shown in {(c}, the input device names are
registered in order from the "a" contact symbol 12la on the
left side of the top connection line 111 toward the coil
symbol 131c on the right side of a bottom connection line
113.

[0292] Note that, in the example explained above, the
device names are input using the keyboard connected to the
tablet terminal. The input method of the device names is
not limited to this. For example, a software keyboard can
be displayed on a touch panel of the tablet terminal, and
the device names can be key-input using the software
keyboard. The device names and the delimiter symbols can
be also input by voice as shown in FIG. 62(b). The input
voice can be identified to set the device names in program
constituent elements of the ladder program according to the
device name input order.

[02293] According to the eleventh embodiment, it is made
possible to continuously input character strings given to
program constituent elements using a device suitable for a
character input such as a keyboard without inserting other
input operation such as touch operation on a screen halfway.
Therefore, there is an effect that the user can efficiently
designate the character strings in the program constituent
elements.

[0294] Note that, in the embodiments explained above, a
plurality of tracks concerning the coarse input track, the
detailed input track, or the large input region are stored

with each resclution in acquiring an input track from the
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input operation uniformly set on the program editing screen.
However, the present invention is not limited to this. FIG.
63 is a diagram showing another example of a method of
acquiring coordinate information of input gesture
characteristic information from the input operation. As
shown in FIG. 63{a), when the left bus 101, the right bus
102, and the connection line 111 connecting the left bus

101 and the right bus 102 are drawn on the program editing
screen, a predetermined region above the connection line

111 and a predetermined region below the connection line

111 are represented as detailed regions Rf. A region
sandwiched by the detailed regions Rf is represented as
coarse region Rco. The resolution of the input track can
be changed according to in which region a track of the
input operation is drawn. That is, when a gesture 1s drawn
in the detailed regions, the input-gesture-characteristic-
information acquiring unit 11 stores a detailed input track.
When a gesture is drawn in the coarse region, the input-
gesture-characteristic-information acquiring unit 11 stores
a coarse input track.

[0295] Further, after program constituent elements are
placed in a state shown in FIG. 63(a) and, for example, two
"a" contact symbols 12l1la and 121b and the coil symbol 131
are placed on the connection line 111 as the program
constituent elements as shown in FIG. 63(b), predetermined
regions above and below the program constituent elements
can be represented as the detailed regions Rf and the other
regions can be represented as the coarse region Rco.
Consequently, when an input operation is perfcrmed on the
detailed regions, the input-gesture-characteristic-
information acqguiring unit 11 stores a detailed input track.
When an input operation is performed on the coarse region,

the input-gesture-characteristic-information acquiring unit
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11 stores a coarse input track.

[0296] The detailed region and the coarse region can be
also defined to be superimposed such that, after an input
to one region is started, a boundary for determining that a
track has shifted tc the other region cverlaps the other
region. Consequently, for example, it is made possible to
draw, as a larger track, a track modeling a character input
to the detailed region, making it possible to improve
operability of the user.

[0297] In the embodiments explained above, the shape of
the track and the direction of the track are stored in the
input gesture characteristic information as the information
concerning the track. Information concerning a writing
pressure of the track can be also added to the information.
The input gesture characteristic information can be also
configured to use one or two of the three kinds of
information of the shape, the direction, and the writing
pressure. That is, for example, only the shape of the
track can be used as the information concerning the track.
[0298] Note that, in the embodiments explained above,
the tablet terminal is explained as the example of the
information processing apparatus that executes the program
for program editing. Information processing apparatus such
as a personal computer including a pointing device such as
a mouse, a portable informaticn terminal provided with a
touch panel in a display section and having a small size of
the display section compared with the tablet terminal, or a
multi-function cellular phone can be also used.

(0299] In the embodiments explained above, the creation
of the ladder program is explained as the example. The
embodiments can be also applied to programming using
symbols such as an FB, an FBD, and an SFC.

[0300] Note that the program editing method in the
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program for program editing and the control method for the
contrecl apparatus can be configured as a program in which
the processing procedures of the methods are stored. The
methods can be realized by causing the information
processing apparatus to execute the program. The program
is stored in a recording medium readable by the information
processing apparatus such as a hard disk, an SSD (Solid
State Drive), a CD (Compact Disk)-ROM (Read Only Memory},
an MO {Magneto-Optical disk), a DVD (Digital Versatile Disk
or Digital Video Disk), a memory card and the like. In
this case, the program is read out from the recording
medium by the information processing apparatus. The
program can be also distributed via a network (a

communication line) such as the Internet.

Industrial Bpplicability

[0301] As explained hereinabove, the program for program
editing according to the present invention has an effect
that it is made possible to edit, in the tablet terminal,
with less labor, a program described using symbols, an
effect that it is made possible to effectively use the
program editing screen, and an effect that it is made
possible to learn an editing method for a program in a
shorter period. Therefore, the program for program editing
is useful for programming using symbols of a programmable

controller or the like.

Reference Signs List
[0302] 10, 10B program for program editing

11 input-gesture-characteristic-information acquiring
unit

12 processing executing unit

14 device-name-input processing unit
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101
102
111,

120
121,
122
123
131,
132
132a
151,
16l
162
163
164
165
166
171
172
180,
185
185a
185b
186
210
220

left bus
right bus

lila to 11llc, 112, 112a to 112c¢, 113 connection

symbol
12la to 121c "a"™ contact symbol
"b" contact symbol
trailing edge pulse "a" contact symbol
131la tc 13lc coil symbol
instruction frame
tralling edge pulse instruction frame
151a, 151b device name
choice panel
character input region
character input panel
character-input-cperation receiving region
guide line
element choice panel
change permission button
deletion permission button
200, 200A program editing screen
help-information search panel
search-condition input field
search button
help-information display panel
character input panel

character input region
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CLAIMS
[Claim 1]

A program for program editing for editing a program
described using a symbol on a program editing screen, the
program for program editing causing a computer to function as:

input-gesture-characteristic-information acquiring unitc
for acquiring input gesture characteristic information
including coordinate information and a shape of a track of the
coordinate information input on the program editing screen;
and

processing executing unit for specifying an operation
target and specifying a command applied to the operation
target as well on the Dbasis of the input gesture
characteristic information, executing the command, and
displaying a result of execution of the command on the program
editing screen, wherein

the prcocessing executing unit specifies the command on
the basis of a gesture definition that associates a type of
the operation target, the shape of the track, and a command to
be executed, executes the speciflied command, and displays a
result of execution of the command on the program editing

screen.

[Claim 2]

A program for program editing for editing a program
described using a symbol on a program editing screen, the
program for program editing causing an information processing
apparatus to function as:

input-gesture-characteristic-information acquiring unit
for acquiring input gesture characteristic information
including coordinate information, a shape of a track of the
coordinate information, and a direction of the track input on

the program editing screen; and
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processing executing unit for specifying an operation
target and specifying a command applied to the operation
target as well on the basis of the input gesture
characteristic information, executing the command, and
displaying a result of execution of the command on the program
editing screen, wherein
the processing executing unit specifies the command on
the basis of a gesture definition that associates a tvpe of
the operation target, the shape and the direction of the
track, and a command to be executed, executes the specified
command, and displays a result of execution of the command on

the program editing screen.

[Claim 3]

The program for program editing according to claim 1 or
2, wherein the processing exscuting unit acguires an input
character string on the kasis of information included in the
input gesture characteristic information and, when a command
corresponding to the input character string is present in the
gesture definition, registers the input character string in

the operation target.

[Claim 4]

The program for program editing according to claim 1 or
2, wherein

the input-gesture~characteristic~information acquiring
unit acquires a first input track, which is a record of
passing points from a start point to an end point of the
coordinate information at £firs: resolution, and a second input
track, which is a record of the passing points from the start
point to the end point of the coordinate information at second
resolution higher than the first resolution, and

the processing executing unit judges whether a command

corresponding to the first input track 1is present in the
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gesture definition and judges whether a command corresponding
to the second input track is present in the gesture

definition.

{Claim 5]

The program for program editing according to claim 4,
wherein the processing executing unit acquires an input
character string on the basis cf the second input track and,
when a command corresponding to the input character string is
present in the gesture definition, registers the input

character string in the operation target.

[Claim 6]

The program for program editing according to claim 1 or
2, wherein

the processing executing wunit judges whether the
operation target i1is a constituent element for a character
input, and

the input-gesture-characteristic-information acquiring
unit acquires, when it is judged that the operation target is
not the constituent element for a character input, a first
input track, which is a record of the coordinate information
of passing points from a start point to an end point at first
resolution, and acquires, when it is judged that the operation
target is the constituent element for the character input, a
second dinput track, which is a record of the coordinate
information of the passing points from the start point to the
end point at second resolution higher than the first

resolution.

[Claim 7]
The program for program editing according to claim 6,
wherein, when the second input track is acguired, the

processing executing unilt acquires an input character string
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on the basis of the second input track ard registers the input

character string 1n the operation target.

[Claim 8]

The program for program =diting according to any one of
claims 4 to 7, wherein, when only a left bus and a right bus
are placed on the program editing screen, the inputgesture-
characteristic-information acquiring unit acquires a third
input track, which is a record of the coordinate information
of the passing points from the start point to the end point at

third resolution lower than the first resolution.

[Claim €]

The program for program editing according to any one of
claims 1 to 8, wherein the processing executing unit has a
function of, in specifying the operation target on the basis
of the coordinate information, when a plurality of choices of
the operation target are present, displaying the choices of

the operation target as a list.

fCclaim 10]
The program Zor program editing according to claim 3,

wherein the processing executing unit has a function of

b

capable of choosing the operation target from the choices o

the operation target.

{Claim 11]

The program for program editing according to any one of
claims 1 to 10, wherein the prccessing executing unit has a
function of displaying, in changing a type of the operation
target, choices o©f the type as a 1list and a function of

capable of choosing the type from the choices.

[Claim 12]
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The program for program editing according to anyv cone cf
claims 1 to 11, wherein a track of input operation is

displayed on the program editing screen.

[Claim 13]

The program for program =diting according to any one of
claims 1 to 12, wherein a guide line indicating a range in
which input operation is possible is displayed on the program

editing screen.

[Claim 14]

The program for program editing according to any one of
claims 1 to 13, wherein, when a start point of the track is
present in a predetermined position of the operation target,
the processing executing unit moves the operation target along

an input operation.

[Claim 15]

The program for program editing according to claim 14,
wherein, when the operation target is in a movement state, the
processing executing unit performs processing for changing a

display state of the operation target.

[(Claim 16]

The program for program editing according to any one of
claims 1 to 15, wherein the processing executing unit is
capable of changing, according to information concerning

possibility of program editing, a command to be executed.

[Claim 17]

The program for program editing according to any one of
claims 1 to 16, wherein the processing executing unit is
capablie of changing a state of input/output of a control

apparatus.
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[Claim 18]

The program ifor program editing according to any one of
ciaims 1 to 17, wherein the processing executing unit includes
a command for instructing display of help information

concerning the gesture definition.

[Claim 191

The computer-readable recoxding medium that stores
therein the program for program editing according to any one
of claims 1 and 2 to 18, wherein

in the gesture definition, a program constituent element
including an instruction statement as a type of the operation
target igs defined and a change of the command sentence of the
program constituent element ircluding the command sentence as
the command is defined, and

when the type of the operation target is the program
constituent element including an instruction statement, the
processing executing unit changes, on the basis c¢f the input
gesture characteristic information and the gesture definition,
the instruction statement ealready stored in the program

constituent element.




