Robotics

A picture or a
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Graphic-based robot programming simplifies cell engineering
Jing Chen, Yongzhi Huang, Hui Zhang

Text-based robot programming for machine tending applications requires engineers to have a

high level of robotics expertise. Alternative graphical-based programs require less skill but fall short
in providing a clear graphical overview of the machine tending cell and robot movement logic.

ABB is developing a solution to the problem with a fast and user-friendly graphical-based model
for intuitive robot programming.
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Robotics

achine tending cells are becom-
Ming increasingly complex. A typi-
cal work cell today consists of many
stations — injection molding machine,
conveyor, quality check station, scrap
area, and so on. With so many sta-
tions it is not surprising that the 6-axis
robot has become the robot of choice
for operating these cells. However,
programming a 6-axis robot is much
harder than programming a linear ro-
bot. Application engineers are usually
familiar with the machine tending
process, but are less familiar with
how best to integrate a robot into the
process. A programming model that
enables application engineers with
minimal robotic skills to easily model
the entire work cell and robot-ma-
chine interaction is clearly needed.

There are two main programming
methods currently in use — manual
and automatic. Manual programming
involves text-based or graphical
systems; automatic programming in-
cludes programming by demonstration
(PBD). Text-based programming is
especially common for industrial

robots as it offers flexibility for mod-
eling the robot working environment.
But robotics companies use their own
BASIC-like robot languages, which
limit the usability of text-based pro-
grams. Engineers have to learn the
robot language of each robot manu-
facturer to be able to meet the vendor
preferences of their customers. Recent
research has, therefore, focused on
developing general programming
languages based on existing languages
like C++ and Java. Even so, text-based
programming requires the application
engineer to possess a high level of
robotics expertise.

Graphical-based programming re-
quires much less skill in robotics than
the text-based approach, although
flexibility is sacrificed for usability.
Flowcharts or graphs are popular in
the graphical-based programming
approach, and many application
products with graphical or icon-based
programming models are offered by
robot suppliers. But they all share the
same deficiency in that they lack a
clear graphical method that expresses
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robot movement logic and presents an
overview of the work cell system.

With so many stations

in the typical machine
tending cell it is not
surprising that the 6-axis
robot has become the
robot of choice in
machine tending
applications.

Bringing clarity to programming

A typical machine tending work cell
always contains many work stations.
The robot is responsible for loading/
unloading the produced part and

for holding the part while moving
between stations in accordance with
the I/O (input/output) status of those
stations. Work station, robot, robot
movement, I/O interaction between
robot and machine — these are the
physical elements in the machine
tending work cell.

A typical example of robot movement

and robot-machine interaction in a

machine tending work cell is the

following:

©® Robot moves to the position near the
injection molding machine (IMM)
and waits for the door to open

® Robot enters the IMM when
the door is fully open

©® Robot unloads a produced part
from the IMM

B Work cell production model

B Path editor

“' E mtm-sml

Guard
Stapped (Speed 100%)

Path Editor

TaughtOriNot: No

Element library

Zonefladis: 210

Speed: v40

— Properties
Hame: pll Type: Enter Point CoordnateSystem:  wobiD L] [
Tookibect: 1V, Posion:  [[515,0,712],

e _I 10.707107.0,0.707107, 0L 00 I36+09.9

I Action: | 'waitned (D1=0);

Work space

94

Special Report Dancing with the Dragon
ABB Review



A picture or a thousand words?

Robotics
® Robot exits the machine and
) H Homerun
signals the IMM to close
© Robot moves to the vision station T ) [T [ weceves Proution

and unloads the part in the vision
station

O The vision station signals the robot
to check the produced part. If the
check suggests the part is a good
one, the robot loads the part and
moves to the conveyor and on to
step 7. If the check suggests the
part is a bad one, the robot un-
loads the part and moves to the
scrap station and on to step 8

B Production cycle
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@ Robot unloads the part onto the
conveyor and returns to step 1

© Robot unloads the part into the
scrap station and returns to step 1

If a problem occurs during this se-
quence, everything in the work cell
will stop. An operator then presses a
button to move the robot to a safety
position, or alternatively jogs the
robot to the safety position. If all the
continuous production cycles are fin-
ished — or if, for example, the robot
requires maintenance — the robot will
go to the safety position.

Existing graphical-based
robot programming
models lack a clear
graphical method that
expresses robot
movement logic and
presents an overview of
the work cell system.

Graphical models of work cell pro-
duction and the safety position are
shown in El. These models form the
basis of a user-friendly graphical
interface B which includes an element
library from which programming
elements — station, path, inner path,
safety path, etc — are dragged into the
work space and configured. Clicking
a dragged programming element
reveals its properties. Similarly, in the
Path Editor function, clicking a point
will reveal the point’s properties H.
Actions bound with a robot target

are triggered when the robot arrives
at the robot target. The user can write
rapid instructions to implement the
branch motion logic. From here it is

a short step to pressing the start but-
ton so that the robot will start pro-

duction according to the cycle config-
ured H.

If the operator presses Stop, then the
homerun button will be shown. If the
operator presses Home Run, then the
robot will return to the home station
following the defined safety path, as
shown in B. If there is no safety path
defined between the station at which
the robot stopped and the home
station, the homerun button will be
disabled.

These and other aspects of the graphi-
cal model outlined above are to form
the basis of a new ABB engineering
product for machine tending that will
enable users to model the entire work
cell area easily and more intuitively
than ABB’s current products, Robot-
Ware Plastics Mould and RobotWare
DieCast.
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