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(57) ABSTRACT

A program generation device generating an operation pro-
gram causing a robot to execute a task is provided. The
program generation device includes: a display control unit
displaying an input screen including an operation block,
display area where an operation block relating to an opera-
tion of the robot is displayed, an operation block arrange-
ment area where the operation block selected from the
operation block display area is arranged to generate the
operation program, and a text display area where the opera-
tion program is displayed in a text format; and a text editing
unit editing the operation program in the text format and
displaying the edited operation program in the text display
area.
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PROGRAM GENERATION DEVICE AND
NON-TRANSITORY COMPUTER-READABLE
STORAGE MEDIUM STORING PROGRAM

The present application is based on, and claims priority
from JP Application Serial Number 2021-194023, filed Nov.
30, 2021, the disclosure of which is hereby incorporated by
reference herein in its entirety.

BACKGROUND
1. Technical Field

The present disclosure relates to a program generation
device and a non-transitory computer-readable storage
medium storing a program.

2. Related Art

For example, JP-A-11-338681 describes a method of
generating a robot operation program, using visual program-
ming that connects programs together expressed as geomet-
ric shapes and thus constructs a program. Such visual
programming makes it easier to generate a robot operation
program than the related-art programming based on a text
language using characters as units (hereinafter also referred
to as “text programming”).

However, in JP-A-11-338681, it is difficult to check how
the robot operation program generated by visual program-
ming corresponds to text programming. Therefore, it is
difficult to support a shift from visual programming to text
programming with improvement in user skills.

SUMMARY

According to an aspect of the present disclosure, a pro-
gram generation device generating an operation program
causing a robot to execute a task is provided. The program
generation device includes: a display control unit displaying
an input screen including an operation block display area
where an operation block relating to an operation of the
robot is displayed, an operation block arrangement area
where the operation block selected from the operation block
display area is arranged to generate the operation program,
and a text display area where the operation program is
displayed in a text format; and a text editing unit editing the
operation program in the text format and displaying the
edited operation program in the text display area.

According to another aspect of the present disclosure, a
non-transitory computer-readable storage medium storing a
program for generating an operation program causing a
robot to execute a task is provided. The program includes:
displaying an input screen including an operation block
display area where an operation block relating to an opera-
tion of the robot is displayed, an operation block arrange-
ment area where the operation block selected from the
operation block display area is arranged to generate the
operation program, and a text display area where the opera-
tion program is displayed in a text format; and editing the
operation program in the text format and displaying the
edited operation program in the text display area.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective showing an overall configuration
of a robot system according to a preferred embodiment.
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FIG. 2 is, a block diagram showing a program generation
device.

FIG. 3 shows an example of an input screen displayed by
the program generation device.

FIG. 4 shows an example of the input screen displayed by
the program generation device.

FIG. 5 shows an example of the input screen displayed by
the program generation device.

FIG. 6 shows an example of the input screen displayed by
the program generation device.

DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The program generation device and the program accord-
ing to the present disclosure will now be described in detail,
based on a preferred embodiment illustrated in the accom-
panying drawings.

FIG. 1 is a perspective view showing an overall configu-
ration of a robot system according to a preferred embodi-
ment. FIG. 2 is a block diagram showing a program gen-
eration device. FIGS. 3 to 6 each show an example of an
input screen displayed by the program generation device.

Before the description of a program generation device 4,
a robot system 1 driven based on an operation program P
generated by the program generation device 4 will be briefly
described. The robot system 1 has a robot 2 and a robot
control device 3 controlling the driving of the robot 2, based
on the operation program P, as shown in FIG. 1.

The robot 2 is a six-axis robot having six drive axes. The
robot 2 has a base 21 and a robot arm 22 coupled to the base
21 in a rotationally movable manner. An end effector 23 is
attached to a distal end part of the robot arm 22.

The robot arm 22 is a robotic arm formed of a plurality of
arms 221, 222, 223, 224, 225, 226 coupled together in a
rotationally movable manner and has six joints J1 to J6. Of
these, the joints J2, J3, J5 are bending joints and the joints
J1, J4, J6 are torsional joints. A motor M and an encoder E
are installed in each of the joints J1, J2, J3, J4, J5, J6.

The end effector 23 is coupled to the arm 226. The end
effector 23 is attachable to and removable from the arm 226.
As the end effector 23, an end effector suitable for the task
to be executed by the robot 2 can be selected and attached.

The robot 2 has been described above. However, the
configuration of the robot 2 is not particularly limited. For
example, the robot 2 may be a SCARA (horizontal articu-
lated robot), a dual-arm robot, or the like. The robot 2 may
also be fixed to a floor or the like and thus immovable or may
be fixed to a moving device such as an automatic guided
vehicle (AGV) and thus movable.

The robot control device 3 controls the driving of the
robot system 1, based on the operation program P automati-
cally generated by the program generation device 4.

The robot control device 3 is formed of a computer, for
example, and has a processor processing information, a
memory communicatively coupled to the processor, and an
external interface coupling to an external device. Various
programs executable by the processor are saved in the
memory. The processor can read and execute the various
programs or the like stored in the memory.

The robot system 1 has been briefly described above. The
program generation device 4 generating the operation pro-
gram P will now be described.

The program generation device 4 is formed of a computer
or a teach pendant, for example, and has a processor
processing information, a memory communicatively
coupled to the processor, and an external interface coupling
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to an external device. A program PP of various kinds
executable by the processor is saved in the memory. The
processor can read and execute the program PP. The pro-
gram PP is a program for generating the operation program
P, Hardware with the program PP installed therein serves as
the program generation device 4.

As shown in FIG. 2, a monitor 51 as a display device and
an input device 52 such as a keyboard or a mouse are
coupled to the program generation device 4. The program
generation device 4 has a display control unit 41 causing the
monitor 51 to display an input screen 6, and a text editing
unit 42 enhancing the readability of the input screen 6.

As the program PP starts, the display control unit 41
displays the input screen 6 (GUI or graphic user interface)
shown in FIG. 3. The input screen 6 includes an operation
block display area Q1 where an operation block AB relating
to an operation of the robot 2 is displayed, and an operation
block arrangement area Q2 for executing visual program-
ming, using the operation block AB.

In the operation block display area Q1, a plurality of the
operation blocks AB are displayed. In the illustrated
example, the operation blocks AB are broadly divided into
two sections, that is, “basic operation” and “motor”. The
basic operation includes a total of four operation blocks AB,
that is, “move”, “pick up”, “put”, and “loop”. The “motor”
includes a total of two operation blocks AB, that is, “motor
ON” and “motor OFF”. However, the contents and number
of operation blocks AB are not particularly limited and can
be suitably set according to the configuration of the robot 2,
the content of the operation program to be generated, and the
like.

As shown in FIG. 4, the user selects any operation blocks
AB from the operation block display area Q1, then sequen-
tially arranges the selected operation blocks AB in the
operation block arrangement area 2, and thus can execute
visual programming. The selection of the operation blocks
AB and the arrangement of the selected operation blocks AB
in the operation block arrangement area Q2 can be executed,
for example, by a drag-and-drop of the mouse. Particularly,
since the operation block display area Q1 and the operation
block arrangement area Q2 are displayed on the same screen
and laid side by side, a drag-and-drop can be performed
more easily. In the illustrated example, “motor ON” is
selected as step S1, “move” is selected as step S2, and
“loop” is selected as step S3. In the “loop” of step S3, “pick
up” is selected as “step S31 and “put” is selected as step S32.

Selecting an operation block in the operation block
arrangement area Q2 enables detailed settings of the selected
operation block AB. For example, as shown in FIG. 5, when
the operation block AB of “move” is selected, a detailed
settings area Q3 is displayed to the right of the operation
block arrangement area. Q2 and the coordinates of a target
position, the velocity of movement (maximum velocity) and
the acceleration of the end effector 23, or the like, can be set
in the detailed settings area Q3, The same applies to the
other operation blocks AB. The above operation generates
an operation program for first driving the motor with a low
output, then moving to a Home Position, then moving to
Position 1 to pick up a target object, then putting the target
object at Position 2, and subsequently repeating the opera-
tion of moving to Position 1 to pick up a target object and
the operation of moving to Position 2 to put the target object.
Such visual programming makes it easier to generate the
operation program P than text programming.

As for the operation block AB for which the setting is not
completed, a warning by a “x” symbol or the like is
displayed to the left of the operation block AB, as shown in
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FIG. 5, thus notifying the user. This can effectively restrain
a situation where an operation program cannot be generated
due to entry missing. Also, the user can easily learn the
operation block AB that is not entered, and therefore gen-
erate visual programming easier.

After visual programming in the operation block arrange-
ment area Q2 is completed, the user selects “SPEL+CON-
VERT” located above the operation block arrangement area
Q2. When “SPEL+CONVERT” is selected, the display
control unit 41 hides the operation block display area Q1 and
displays a text display area Q4 to the right of the operation
block arrangement area Q2, as shown in FIG. 6. Then, text
data of the operation program is displayed in the text display
area Q4. That is, the operation program is displayed in a text
format. Thus, a state where the visual program and the text
program are juxtaposed on one screen is created, and these
programs can be easily compared with each other. There-
fore, for example, how the operation block AB of “move” is
described in the text program, or the like, can be checked
and an excellent learning effect is achieved.

Recently, the use of visual programming is becoming
widespread because of its ease of programming, which
enables anyone to easily move a robot. However, in visual
programming, the range of operations to be executed by the
robot is narrower than in text programming, due to limita-
tions on functions in order to implement a simple user
interface or the like. Therefore, many users shift from visual
programming to text programming with improvement in
user skills, and in this shift, need to learn rules of text
programming from scratch.

Thus, when a visual program and a text program are
displayed side by side on the same screen so that these
programs can be compared with each other, as described
above, the user can learn a description method for describing
a visual program constructed by the user himself/herself as
a text program and an effective learning effect can be
achieved.

The display control unit 41 has been described above. The
text editing unit 42 will now be described. The text editing
unit 42 has a function of editing the text program displayed
in the text display area Q4 and displaying the edited text
program. As described above, the display control unit 41
displays the visual program and the text program side by
side. Therefore, these programs can be easily compared with
each other and an excellent learning effect, is achieved.
However, depending on the skills of the user, it may be
insufficient to simply display the text program as it is, in
order for the user to deepen the understanding of the text
program. The phrase “display the text program as it is” in
this case means displaying a description to be translated into
a machine language, as it is. Thus, the text editing unit 42
edits the text program and displays the edited text program
in the text display area Q4, in order to make it easier to
compare the visual program with the text program and in
order for the user to deepen the understanding of the text
program further.

The text editing unit 42 displays a description that assists
in understanding the text program. Such a description is not
particularly limited but may be, for example, a description
partitioned corresponding to each operation block, as shown
in FIG. 6. In the configuration shown in FIG. 6, descriptions
corresponding to individual operation blocks are spaced
apart from each other by sufficient lines and also partitioned
by a horizontal line. Thus, what range of description corre-
sponds to which operation block AB is clarified and the
readability of the text program is enhanced. Therefore, an
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effective learning effect can be achieved and a shift from
visual programming to text programming can be supported.

Also, for example, a heading may be displayed at the
beginning of the description corresponding to each operation
block AB, as shown in FIG. 6. In the configuration shown in
FIG. 6, for example, for the description corresponding to the
operation block AB of “move”, “Motion” is equivalent to the
heading. Thus, which description corresponds to which
operation block AB is clarified and the readability of the text
program is enhanced. Therefore, an effective learning effect
can be achieved and a shift from visual programming to text
programming can be supported.

When an operation block AB in the operation block
arrangement area Q2 is selected, the text editing unit 42
displays the description corresponding to the selected opera-
tion block AB in an emphasized form, as shown in FIG. 6.
In the illustrated example, the operation block AB of “move”
is selected and the corresponding description is highlighted
as the emphasized form of display. Thus, which description
corresponds to which operation block AB is clarified and the
readability of the text program is enhanced. Therefore, an
effective learning effect can be achieved and a shift from
visual programming to text programming can be supported.
The method for displaying in an emphasized form is not
particularly limited and may be, for example, displaying in
bold characters, changing the color of characters, removing
the other descriptions, lightening the color of characters, or
the like.

Also, the text editing unit 42 successively shows param-
eters 7 relating to movement, for each operation block AB,
as shown in FIG. 6. For example, the description corre-
sponding to the operation block AB of “move” includes the
velocity, acceleration, and position of the end effector 23 as
the parameters 7 relating to movement. As the parameters 7
relating to movement are successively shown in this way, the
readability of the text program is enhanced and an effective
learning effect can be achieved. Therefore, a shift from
visual programming to text programming can be supported.
The parameters 7 relating to movement are not limited to the
velocity, acceleration, and position.

The text editing unit 42 has been described above. How-
ever, the editing performed by the text editing unit 42 is not
particularly limited. For example, a description giving the
user a piece of advice for text programming such as “Try to
describe this in such and such a way” may be displayed.

Since the driving of the robot 2 cannot be controlled with
the text program as it is, the text program needs to be
translated into a machine language suitable for the robot 2.
At this point, the content edited by the text editing unit 42
is not taken into account. That is, what is actually translated
into the machine language is not the content described in the
text display area Q4 but the content of the visual program
described in the text format. Thus, the translation into the
machine language becomes easier.

The editing performed by the text editing unit 42 may be
performed within a range that does not affect the translation
of the text program into the machine language. Thus, the
operation program edited by the text editing unit 42 and
described in the text format can be copied as it is and used
as an operation program for operating other robots.

The program generation device 4 and the program PP
have been described above. Such a program generation
device 4 is a program generation device generating an
operation program causing the robot 2 to execute a task. The
program generation device 4 has: the display control unit 41
displaying the input screen 6 including the operation block
display area Q1, where the operation blocks AB relating to
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an operation of the robot 2 are displayed, the operation block
arrangement area (2, where the operation blocks AB
selected from the operation block display area Q1 are
arranged to generate an operation program, and the text
display area Q4, where the operation program is displayed
in a text format; and the text editing unit 42 editing the
operation program in the text format and displaying the
edited operation program in the text display area Q4. Such
a configuration enhances the readability of the operation
program in the text format. Therefore, an effective learning
effect can be achieved and a shift from visual programming
to text programming can be supported.

As described above, the text editing unit 42 displays, as
the editing, a description that assists in understanding the
operation program displayed in the text format. Thus, the
readability of the operation program in the text format is
enhanced. Therefore, an effective learning effect can be
achieved and a shift from visual programming to text
programming can be supported.

Also, as described above, the text editing unit 42 displays
a heading at the beginning of the description corresponding
to each operation block AB. Thus, which description corre-
sponds to which operation block AB is clarified and the
readability of the operation program in the text format is
enhanced. Therefore, an effective learning effect can be
achieved and a shift from visual programming to text
programming can be supported.

Also as described above, when an operation block AB in
the operation block arrangement area Q2 is selected, the text
editing unit 42 displays the description corresponding to the
selected operation block AB in an emphasized form. Thus,
which description corresponds to which operation block AB
is clarified and the readability of the text program is
enhanced. Therefore, an effective learning effect can be
achieved and a shift from visual programming to text
programming can be supported.

Also, as described above, the text editing unit 42 succes-
sively shows the parameters 7 relating to movement, for
each operation block AB. Thus, the readability of the text
program is enhanced. Therefore, an effective learning effect
can be achieved and a shift from visual programming to text
programming can be supported.

Also, as described above, the parameters 7 relating move-
ment include a velocity, an acceleration, and a position.
Thus, the description of the text program becomes easier to
understand. Therefore, an effective learning effect can be
achieved and a shift from visual programming to text
programming can be supported.

Also, as described above, the program PP is a program for
generating an operation program causing the robot 2 to
execute a task. The program PP includes: displaying the
input screen 6 including the operation block display area Q1,
where the operation blocks AB relating to an operation of the
robot 2 are displayed, the operation block arrangement area
Q2, where the operation blocks AB selected from the
operation block display area Q1 are arranged to generate an
operation program, and the text display areca Q4, where the
operation program is displayed in a text format; and editing
the operation program in the text format and displaying the
edited operation program in the text display area Q4. Such
a configuration enhances the readability of the operation
program in the text format. Therefore, an effective learning
effect can be achieved and a shift from visual programming
to text programming can be supported.

The program generation device and the program accord-
ing to the present disclosure have been described above,
based on the illustrated embodiment. However, the present
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disclosure is not limited to this embodiment. The configu-
ration of each part can be replaced with any configuration
having a similar function. Also, any other component may
be added to the present disclosure.

What is claimed is:

1. A program generation device generating an operation
program causing a robot to execute a task, the program
generation device comprising:

adisplay control unit displaying an input screen including

an operation block display area where an operation
block relating to an operation of the robot is displayed,
an operation block arrangement area where the opera-
tion block selected from the operation block display
area is arranged to generate the operation program, and
a text display area where the operation program is
displayed in a text format; and

a text editing unit editing the operation program in the text

format and displaying the edited operation program in
the text display area,

wherein the text editing unit displays, as the editing,

descriptions that assist in understanding the operation
program displayed in the text format, and the text
editing unit successively shows a parameter relating to
movement, for each operation block, the parameter
relating movement includes a velocity, an acceleration,
and a position,

the descriptions corresponding to individual operation

blocks are spaced apart from each other by sufficient
lines and also partitioned by a horizontal line.

10

15

20

25

8

2. The program generation device according to claim 1,
wherein
the text editing unit displays a heading at a beginning of

a description corresponding to each operation block.

3. A non-transitory computer-readable storage medium
storing a program for generating an operation program
causing a robot to execute a task, the program comprising:

displaying an input screen including an operation block

display area where an operation block relating to an
operation of the robot is displayed, an operation block
arrangement area where the operation block selected
from the operation block display area is arranged to
generate the operation program, and a text display area
where the operation program is displayed in a text
format; and

editing the operation program in the text format and

displaying the edited operation program in the text
display area,

displaying, as the editing, descriptions that assist in under-

standing the operation program displayed in the text
format, and successively shows a parameter relating to
movement, for each operation block, the parameter
relating movement includes a velocity, an acceleration,
and a position,

wherein the descriptions corresponding to individual

operation blocks are spaced apart from each other by
sufficient lines and also partitioned by a horizontal line.
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