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tion; and displaying a progress status for
the robot action status to an operator of
the robot; wherein the progress status is
displayed for a programming step creating
the instruction.
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A ROBOT CONTROLLER ARRANGEMENT, A ROBOT SYSTEM AND A
METHOD THEREFOR

TECHNICAL FIELD

The present invention generally relates to robots and in particular to control of

robots.
BACKGROUND

Industrial robots are generally controlled by a control program. When an operator of
a robot is to configure or reconfigure operation of the robot this is performed by

configuring/reconfiguring the control program.
SUMMARY

When an operator of a robot is checking the control of a configuration thereof, the
operator has to verify that each step of the control program is performed by the robot

as intended.
An object of the present invention is to improve control of a robot for an operator.

This object is according to the present invention attained by a robot controller

arrangement, as well as method therefor, as defined by the appended claims.

By providing a method of controlling a robot, comprising the steps of: sending an
instruction to drive the robot; receiving a robot action status, wherein the robot
action status is related to the instruction; and displaying a progress status for the
robot action status to an operator of the robot; wherein the progress status is
displayed for a single programming step creating the instruction, control of the robot

is improved for an operator thereof.

A problem with verification of robot control programs is that the display of the
control program only displays the instruction currently being executed without
providing information about where the robot is on the programmed path. When
stopping the control program execution the displayed progress status helps the
operator to know the position on the path. This is typically helpful for programmed

movements that take a relatively long time to execute.
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When programming slow movements or when the robot is obstructed from view, it
can be difficult to see if the robot is actually moving. The progress status helps the

operator to determine this.

The progress status is preferably displayed as a progress bar illustrating a relative
time until completion of the programming step, to facilitate the operators control
thereof. The progress status is alternatively, or additionally, displayed as a percentage

of completion of the programming step.

The method preferably comprises the further step of: calculating a relative time of
completion of the programming step, in a processing means in a control module of a
robot controller arrangement, wherein the steps of sending, receiving and displaying
is performed in the control module, whereby the progress status can be computed
using information regarding where the current movement instruction started and

where it is supposed to end, and the robot action status.

The method preferably comprises a further step of detection of the robot action status
in a drive module of a robot controller arrangement, separate from a control module
of the robot controller arrangement performing the steps of sending, receiving and
displaying, allowing the processing means to use the robot action status to compute

the progress status.

By providing a robot controller arrangement, comprising a graphical interface and a
control module including processing means, wherein the processing means is
configured to send an instruction to a drive module connected to a robot, to receive a
robot action status from the drive module, to compute a progress status for the robot
action, and to display the progress status for the robot action on the graphical
interface, wherein the robot action status is related to the instruction and the
progress status is configured to be displayed on the graphical interface for a single
programming step controlling the robot action through the instruction, control of the

robot is improved for an operator thereof.
A robot system comprising a robot controller arrangement is also provided.

Generally, all terms used in the claims are to be interpreted according to their
ordinary meaning in the technical field, unless explicitly defined otherwise herein. All

references to "a/an/the element, apparatus, component, means, step, etc.” are to be
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interpreted openly as referring to at least one instance of the element, apparatus,
component, means, step, etc., unless explicitly stated otherwise. The steps of any
method disclosed herein do not have to be performed in the exact order disclosed,
unless explicitly stated. Particularly, by a robot is here meant a mechanical structure

controlled by one or more motors.
BRIEF DESCRIPTION OF THE DRAWINGS

The invention is now described, by way of example, with reference to the

accompanying drawings, in which:

Fig. 1 schematically illustrates a graphical interface of a robot controller arrangement.
Fig. 2 schematically illustrates a robot controller arrangement.

DETAILED DESCRIPTION

The invention will now be described more fully hereinafter with reference to the
accompanying drawings, in which certain embodiments of the invention are shown.
This invention may, however, be embodied in many different forms and should not
be construed as limited to the embodiments set forth herein; rather, these
embodiments are provided by way of example so that this disclosure will be thorough
and complete, and will fully convey the scope of the invention to those skilled in the

art. Like numbers refer to like elements throughout the description.

A robot controller arrangement for a robot according to the present invention will

now, by way of example, be described in greater detail with reference to Figs. 1 and 2.

The robot controller arrangement comprises a graphical interface 1, a control module
5, and preferably a drive module 6, wherein the control module 5 includes processing
means 8. The processing means 8 is configured to send an instruction to the drive
module 6 connected to a robot, to receive a robot action status from the drive module
6, to compute a progress status for the robot action, and to display the progress status
for the robot action on the graphical interface 1. The robot action status is related to
the instruction and the progress status is configured to be displayed on the graphical

interface 1 for a single programming step controlling the robot action through the



10

15

20

25

30

WO 2014/071982 4 PCT/EP2012/072205

instruction. The graphical interface 1 is typically a display device attached to a

controller cabinet housing the control module 5 and the drive module 6.

An exemplary display of the graphical interface 1 is shown in Fig. 1. In a first column
2 six programming lines are illustrated, enumerated from 1 to 6. In a second column
3, adjacent to the right of the first column 2, fictitious robot instructions are given,
one for each of the programming lines 1 to 6. The robot instructions 3 are illustrated
as aa to ff. For each programming line 2/instruction 3 a progress status 4 is provided,
indicating the robot action status for each respective line. The first three lines have
already been completed, and are illustrated as filled rectangles or progress bars. The
fourth line is illustrating an instruction currently in progress, and a graphical
illustration provides the relative progress status of an about three-quarter filled
rectangle. Here a percentage number is also provided as a percentage of completion
of the programming step. For programming lines 5 and 6, empty rectangles are

provided. In this way a relative time until completion of an instruction is illustrated.

A progress status for a programming line may only be displayed when the instruction
it is displaying progress for is active, but advantageously a completed instruction is
displayed through a filled rectangle. Instead of a rectangle, other shapes/forms may
be utilized. Further, a percentage number only may be provided, or in combination
with a progress bar as illustrated. Before an instruction is active, i.e. being in progress
of driving the robot, no progress status may be provided, since intrinsically a previous

instruction must be completed before the next instruction is activated.

The robot controller arrangement preferably comprises the drive module 6, which
drive module 6 is configured to drive the robot and to transmit a robot action status

to the control module 5.

The control module 5 typically comprises a power and UPS (Uninterruptible Power
Supply) unit 7, supporting the whole control module 5. The control module 5 typically
also comprises I/0, sensors and process equipment 10 supporting the processing
means 8 and a panel safety unit 9. The processing means 8 is typically provided with
external access means 15, such as USB (Universal Serial Bus), LAN (Local Area

Network) or service ports.
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The drive module 6 typically comprises a power unit 12, supplying the whole drive
module 6, a drive safety unit 11, a robot computer 13 and drives 14. The Drive safety
unit 11 is in communication with the panel safety unit 9 of the control module 5, with
the robot computer 13 and with the drives 14. The robot computer 13 is in
communication with the drives 14, and through an external port 16 in communication
with the robot. The drives 14 are through an external port 17 also in communication
with the robot. The robot computer 13 and the drives 14 are typically in
communication with a serial measurement board, break releases, and motors of the
robot. The processing means 8 of the control module 5 and the robot computer 13 of

the drive module 6 are further in communication with each other.

A robot action, typically a robot movement, is defined by a start point pstart and a
desired programmed position, pena. If the current robot position is named peuwr the

relative progress of the programmed movement is computed as:

”pcurr — Pstart ”

progress =
”pend - pstart”

Here ||.|| denotes a distance measurement. If two programmed points are described
using Cartesian coordinates (xi, yi, z1) and (X2, y-, z») the distance between them can

be computed as

\/(x1 —x3)2 + (Y1 — ¥2)2+ (21 — 2;)?

If the position is given in joint angles, the distance between two points (i, jiz,---;jin)

and (ji, jo2,..., jon) of a robot consisting of n axes can be computed as

\/(j11 — J21)? + Uiz = J22)2+ -+ Gin — j2n)?
Heren > 1.

An estimation of the remaining time for a movement instruction can then be

computed as

”pend — Dstart ”

Vprog

X (1 — progress)
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wherein v,,,4

is a programmed speed. This estimation is made in the processing
means 8, and the progress status of the current programming instruction can thus be

updated in line therewith.
A robot is controlled by a method comprising the steps of:
sending an instruction to drive the robot;

receiving a robot action status, wherein the robot action status is related to the

sent instruction; and

displaying a progress status for the robot action status to an operator of the

robot;

wherein the progress status is displayed for a single programming step

creating the instruction.
The method preferably also comprises the step of:

calculating a relative time of completion of the programming step, in the

processing means 8 in the control module 5 of the robot controller arrangement,

wherein the steps of sending, receiving and displaying is performed in the

control module 5.

Advantageously, the method further comprises a step of detection of the robot action
status in the drive module 6 of the robot controller arrangement, separate from the
control module 5 of the robot controller arrangement performing the steps of

sending, receiving and displaying.

The drive module 6 preferably periodically reports the robot action status to the
control module 5. The control module 5 utilizes the received information about the
robot action status to calculate how the present position of the robot relates to the
planned trajectory according to the instruction sent. The communication between the
graphical interface 1 and the control module 5 is preferably by the control module 5
sending the progress status to the graphical interface 1. Alternatively the graphical

interface 1 may e.g. poll the control module to update the progress status. The robot
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controller arrangement, including the graphical interface 1, the control module 5 and

the drive module 6, and a robot together makes up a robot system.

The invention has mainly been described above with reference to a few examples.
However, as is readily appreciated by a person skilled in the art, other embodiments
than the ones disclosed above are equally possible within the scope of the present

invention, as defined by the appended claims.
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CLAIMS
1. A method of controlling a robot, characterized by the steps of:
sending an instruction to drive said robot;

receiving a robot action status, wherein said robot action status is related to

said instruction; and

displaying a progress status for said robot action status to an operator of said

robot;

wherein said progress status is displayed for a single programming step

creating said instruction.

2. The method according to claim 1, wherein said progress status is displayed as a

progress bar illustrating a relative time until completion of said programming step.

3. The method according to claim 1 or claim 2, wherein said progress status is

displayed as a percentage of completion of said programming step.
4. The method according to one of claims 1 to 3, comprising the step of:

calculating a relative time of completion of said programming step, in a

processing means (8) in a control module (5) of a robot controller arrangement,

wherein said steps of sending, receiving and displaying is performed in said

control module.

5. The method according to one of claims 1 to 4, comprising a step of detection of said
robot action status in a drive module (6) of a robot controller arrangement, separate
from a control module of said robot controller arrangement performing said steps of

sending, receiving and displaying.

6. The method according to one of claims 1 to 5, wherein said progress status is

displayed on a graphical interface (1).

7. A robot controller arrangement, characterized in that it comprises a graphical

interface (1), a control module (5) including processing means (8), wherein said
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processing means is configured to send an instruction to a drive module (6)
connected to a robot, to receive a robot action status from said drive module, to
compute a progress status for said robot action, and to display said progress status
for said robot action on said graphical interface, wherein said robot action status is
related to said instruction and said progress status is configured to be displayed on
said graphical interface for a single programming step controlling said robot action

through said instruction.

8. The robot controller arrangement according to claim 7, comprising said drive
module, which drive module is configured to drive said robot and to transmit a robot

action status to said control module.

9. The robot controller arrangement according to claim 7 or 8, wherein said progress
status is configured to be displayed on said graphical interface as a progress bar

illustrating a relative time until completion of said programming step.

10. The robot controller arrangement according to one of claims 7 to 9, wherein said
progress status configured to be displayed on said graphical interface as a percentage

of completion of said programming step.

11. A robot system, characterized in that it comprises a robot controller
arrangement according to one of claims 7 to 10 and a robot connected to said robot

controller arrangement.
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