-1 - DESCRIPTION MOVING PROGRAM MAKING-OUT PROGRAM
AND DEVICE Technical Field [0001] The present invention relates to a
program and an apparatus for prepatring a moving program for controlling
the operation of a working robot which can move a known working
apparatus relative to a workpiece and which can perform desired work on
the workpiece. For example, the present invention relates to a program

and an apparatus with the functi f [ng a moving program for
controlling the operation of arﬁ%ﬁ?ﬁ&%ﬁ%armus which has a
discharge port to discharge a liquid material and which discharges the
liquid material through the discharge port such that the liquid material is
M QY PNE RROSRAKDIRLRKINGaO¢ThPROBE AN AND 'DEKKCEed in the
present invention primarily includes supply and application of the liquid
material, screwing, soldering, assembly, mounting, etc. Background Art
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application apparatus and a means for moving the workpiece in
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the present invention relates to a program and an apparatus with the
function of preparing a moving program for controlling the operation of an
application apparatus which has a discharge port to discharge a liquid
material and which discharges the liquid material through the discharge
port such that the liquid material is applied to the workpiece.

It is to be noted that the term "work" used in the present invention
primarily includes supply and application of the liquid material, screwing,

soldering, assembly, mounting, etc.

Background Art

[0002] One example of a working robot which can move a known
working apparatus relative to a workpiece and which can perform desired
work on the workpiece is a desktop orthogonal working robot in
combination of an application apparatus and a means for moving the
workpiece in XYZ-directions. With that type of working robot, the work
is performed in accordance with a moving program that describes the
path of movement of the working apparatus relative to the workpiece, the

operation of the working apparatus, etc.



apparatus, the moving program requires to be optimized. However,
whether or not a moving program input on the character basis (i.e., using
characters, numerals, symbols, ete:) #s eptimum cannot be confirmed until
the moving program is actually executed. In view of such a situation,
various simulation techniques have been proposed to be able to verify the
prepared moving program with no need of executing it. [0004] Patent
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to the application of the coating represented by data of the application
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being set in order of application steps,. [0006] Patent Document 1.:
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plurality of blocks and a simulation of a path for movement in a minimum
time is performed on the basis of a designated block unit.

[0005] Patent Document 2 discloses an application apparatus for
applying a coating onto a printed board through an application nozzle,
the application apparatus having a simulation device in which application
work is simulated onto the board displayed in the form of figures on a
screen of a display device, the application work being based on data that
is stored in a storage device and that is related to the application of the
coating represented by data of the application position, the amount of the
applied coating on the board, etc., the data being set in order of
application steps,.

[0006] Patent Document 1: Japanese Patent No. 2835392

Patent Document 2: Japanese Patent No. 3397879

Disclosure of the Invention

Problems to be Solved by the Invention



the prepared moving program cannot be verified until the prepared
moving program is executed on an actual apparatus or by simulation. In
practice of the programming work endhe character basis, a diagram of
the movement path of a working apparatus, etc. are prepared and the
programming work is executed on the basis of the prepared diagram, etc.
However, performing the work of preparing the diagram, etc. and the

ramming work in a se rat? way is not desired from the viewpoint of
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programming work can be performed in parallel. [0008] On the other hand,
theher epavretianbpiitly disggaamatanaret useialbrifiedarntédctioa prepared

two-dimensional plane, but work with the working apparatus is performed
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apparatus, a programming error in the heig ormation is most critical.
an&ahexaroplarapplicativey kvis keiseerrfethea thachabas afdisehargparer

and a workpiece positioned to face the discharge port are moved relatively
diagraath&ither ARIMENGUIPRIATAING Wik DHEsREaHABEREH agsam,

workpiece. If the hei rilt information has an error in such ?p

plicatiqn work
©1Ca RBZZIE B HEALES W Bk WAk b BeS GRAIRYS Y 2R &?%Pﬁm fomine
viegqggm%er mayidsFamaastcy Lmkes: b as desaihedRPRYR NS g

emand for a working environment
environment in which work of drawing a movement path diagram, etc.

and the programming work can be performed in parallel.

[0008] On the other hand, the movement path diagram, etc. are usually
performed on a two-dimensional plane, but work with the working
apparatus is performed on a three-dimensional space. It is therefore
required to add height information to two-dimensional information. Thus,
there is a demand for a working environment in which the programming
work can be performed while adding the height information at the same
time.

In an actual working apparatus, a programming error in the height
information is most critical. For example, application work is performed
such that a discharge port and a workpiece positioned to face the
discharge port are moved relatively to each other and a liquid material is
drawn in a desired pattern on the workpiece. If the height information
has an error in such application work, a nozzle contacts with the
workpiece, whereby the nozzle and/or the workpiece may be damaged or

broken.



in which the height information can be visually confirmed in the progress
of the programming work. [0009] An object of the present invention is to
provide a working environment in-which, when programming work of a
moving program is executed, work of drawing a movement path diagram,
etc. and the programming work can be performed in parallel and, in
addition, height information can be visually confirmed. Means for Solving

the Problems [0010] The inventor has accomplished the present invention
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visually confirmed. [0011] More specifically, a first aspect of the presen
of theeptiogrpavidag warogram for preparing a moving program of a

working robot which performs desired work by moving a holder holding a
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of the working apparatus can be input as a path on a two-dimensional
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~time the movement information of the working apparatus, which has been
infarpaabanteanekeerisy altyeepnHEntes path on the two-dimensional plane

and the height information thereof on the figure entry screen, a step of
outputting in real time the movement information of the working

M eaanéafﬁ?ué’o‘{‘(nﬁf{' th% B3 Heshdnput on the figure entry screen, to the text

entry screen o
[0010] The inventor has accomplished the present invention with the

view of enabling the programming work of the moving program to be
performed while the movement path including the height information is
visually confirmed.

[0011] More specifically, a first aspect of the present invention provides
a program for preparing a moving program of a working robot which
performs desired work by moving a holder holding a working apparatus
and a workpiece relatively to each other, the program comprising a step
of displaying a text entry screen on which movement information of the
working apparatus can be input on the character basis, a step of
displaying a figure entry screen on which movement information of the
working apparatus can be input as a path on a two-dimensional plane in
correlation with height information, a step of outputting in real time the
movement information of the working apparatus, which has been input on
the text entry screen, as the path on the two-dimensional plane and the
height information thereof on the figure entry screen, a step of outputting

in real time the movement information of the working apparatus, which



character basis, a step of displaying a 3D-display screen for outputting

the movement information of the working apparatus, as a path on a
three-dimensional space, on the basis ef the movement information of the
working apparatus which has been input on the text entry screen and/or
the figure entry screen, and a step of automatically generating the input
moving program for the working apparatus. According to a second aspect

of the present inventiqn, the program according to,the firsf aspect of the
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working apparatus at two end points constituting - 6

and a path, which is resulted from projecting the former path onto a

two-dimensional plane, to be both simultaneously displayed on the

3D-display screen.

According to a third aspect of the present invention, the program
according to the first or second aspect of the present invention further
comprises a step of enabling the three-dimensional space displayed on
the 3D-display screen to be rotated.

According to a fourth aspect of the present invention, the program
according to the first, second or third aspect of the present invention
further comprises a step of outputting in real time the movement
information of the working apparatus, which has been input on the text
entry screen and/or the figure entry screen, as the path on the
three-dimensional space on the 3D-display screen.

According to a fifth aspect of the present invention, the program
according to any one of the first to fourth aspects of the present invention
further comprises a step of displaying, on the figure entry screen, the

height information of the working apparatus at two end points constituting



one selected path in the forms of a scale axis indicating a height and a
figure held in linkage with the scale axis. According to a sixth aspect of the
present invention, the program aceosding to the fifth aspect of the present
invention further comprises a step of enabling the height information of
the working apparatus to be changed by sliding the figure held in linkage
with the scale axis. According to a seventh aspect of the present
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information of the working apparatus to be input on the displayed
background.

An eighth aspect of the present invention provides an apparatus
comprising a storage unit storing the program according to any one of
the first to seventh aspects of the present invention, a display unit, an
input unit, an information processing unit, and a data communication unit
for transferring a prepared moving program to a working robot.

Herein, the data communication unit may communicate data via
wired communication and/or wireless communication, or with the aid of a

storage medium such as a flash memory.

Effect of the Invention

[0012] The present invention can provide a working environment in
which, when the programming work of the moving program is executed,
the work of drawing the movement path diagram, etc. and the
programming work can be performed in parallel and, in addition, the

height information can be visually confirmed.



Brief Description of the Drawings [0013] Fig. 1 illustrates the construction
of an application apparatus which is operated with input of a moving
program. Fig. 2 is a block diagram-shpwing the connecting relation among
an application robot, a dispenser, and a computer. Fig. 3 illustrates a
figure entry screen according to Embodiment 1. Fig. 4 illustrates a text
entry screen according to Embodiment 1. Fig. 5 illustrates one view form
(XYZ-space) on a 3D display screen according to Embodiment 1. Fig. 6
illustrates one view form (X-Z-plane) on the 3D display screen according

Britor @ggeﬁimpdﬂ b ik b%ﬂzﬂ@é@s one view form (XYZ-space) on the 3D

display screen according to Embodiment 1. Fig. 8 illustrates a view form
[0QX3%-plige)loill tret rAitedishiRye sorstenc fayra ol anirg pAtetiowidpparatus
displacement in the Z-direction. Fig. 9 illustrates a view form (XYZ-space)
whightihe epedrigieyvikréepubede arawing pEe@raWith no displacement in

the Z-direction. Fig. 10 illustrates a screen dump example of the
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illustrates a tree representing the correlation between a project list and
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transition among a text entry screen, a figure entry screen, a 3D display
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Fig. 5 illustrates one view form (XYZ-space) on a 3D display
screen according to Embodiment 1.

Fig. 6 illustrates one view form (X-Z-plane) on the 3D display
screen according to Embodiment 1.

Fig. 7 illustrates one view form (XYZ-space) on the 3D display
screen according to Embodiment 1.

Fig. 8 illustrates a view form (X-Z-plane) on the 3D display screen
for a drawing pattern with no displacement in the Z-direction.

Fig. 9 illustrates a view form (XYZ-space) on the 3D display
screen for the drawing pattern with no displacement in the Z-direction.

Fig. 10 illustrates a screen dump example of the 3D-display
screen according to Embodiment 1.

Fig. 11 illustrates a screen dump example of a text screen
according to Embodiment 1.

Fig. 12 illustrates a tree representing the correlation between a
project list and channel data according to Embodiment 1.

Fig. 13 illustrates screen transition among a text entry screen, a
figure entry screen, a 3D display screen, and a project list screen

according to Embodiment 1.



Fig. 14 illustrates a tree representing the correlation among the project
list, the channel data, and the displayed screens according to
Embodiment 1. Description of Referemice Characters [0014] A legend of
main reference characters used in the drawings is as follows: 10
application robot / 11 moving head / 12 table / 13 syringe holder / 14
elevating/lowering device / 15 syringe / 16 nozzle / 17 pressure supply

tube L18 discharge port / 19 workpiece / 20 digpenser controller / 30
combiler V5B C P b dG g TN Sa SAD b ecAgd the
profd'ASY R Mg et R0 ARRIIBRN ARG BLSAIL R GaYIe
/ 71 text entry screen / 72 figure entry screén / 73 3D display screen /
E mopliopeaitist screen / 76 drawing input plane / 80 movement line / 81
drawing start point / 82 end point A/ 83 end point B/ 84 end point C / 85

drawing end point / 86 drawing line A/ 87 drawing line B / 88 drawing line
C 89.draw'*n Iife D /90 Z-axial bar / 100 moving program Best Mode

/
Def%?%?aﬂ?ﬁn% ot tHESRGEnY ﬁ‘r[%tﬁ{ﬁhe present invention in the best
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robot which includes a holder for holding a known working apparatus, an
as ifdtlonation processing unit, and a storage unit, and which performs
desired work by moving the holder and a workpiece relatively to each

othedid appdicRieB WAPOthe 1My Nadipash /thd taddeaml omypiaey a
o8 R TR SR L e T e o
préiSRIAYIBg ShIP B ENYSSAIEBRAYe port / 19 workpiece / 20 dispenser
controller / 30 computer / 31 keyboard / 32 mouse / 33 monitor / 35
adapted CAD program / 40 control unit / 50 application apparatus / 51
cable A/ 52 cable B/ 71 text entry screen / 72 figure entry screen / 73
3D display screen / 74 project list screen / 76 drawing input plane / 80
movement line / 81 drawing start point / 82 end point A/ 83 end point B /
84 end point C / 85 drawing end point / 86 drawing line A/ 87 drawing
line B / 88 drawing line C / 89 drawing line D / 90 Z-axial bar / 100

moving program

Best Mode for Carrying out the Invention

[0015] The present invention in the best mode resides in a program for
preparing a moving program of a working robot which includes a holder
for holding a known working apparatus, an information processing unit,
and a storage unit, and which performs desired work by moving the
holder and a workpiece relatively to each other in accordance with the
moving program, the program comprising a step of displaying a text entry

screen on which movement information of the working apparatus can be



which movement information of the working apparatus can be input as a
path on a two-dimensional plane in correlation with height information, a
step of outputting in real time the mogement information of the working
apparatus, which has been input on the text entry screen, as the path on
the two-dimensional plane and the height information thereof on the
figure entry screen, a step of outputting in real time the movement

. information of the working. apparatus ich has been.input on the figure
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the working apparatus, as a path on a three-dimensional space, on the
patrasis af the rdovemsitrnafquhaai@oin of dhesVatigimgviappacadin wifohmiwson, a
been input on the text entry screen and/or the figure entry screen, and a
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apparatus. Preferably, the program includes a step of enabling the pat
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displayed on the 3D-display screen to be rotated. [0016] The movement
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though™not limited to them. The working apparatus in which the moving
of fegrarkiMgpaped ytussing theppragoana chilke pdasemdiveatiopaseoon the

example, an application -10-
basis of the movement information of the working apparatus which has
been input on the text entry screen and/or the figure entry screen, and a
step of automatically generating the input moving program for the
working apparatus. Preferably, the program includes a step of enabling
the path on the three-dimensional space and a path, which is resulted
from projecting the former path onto a two-dimensional plane, to be both
simultaneously displayed on the 3D-display screen. More preferably,
the program includes a step of enabling the three-dimensional space
displayed on the 3D-display screen to be rotated.
[0016] The movement information of the working apparatus in the
present invention means information regarding movements of the
working apparatus and contains, for example, coordinate data, the shape
of a movement path (e.g., linear, curved, or arc-shaped), and the moving
speed of the working apparatus, though not limited to them.

The working apparatus in which the moving program prepared by

using the program of the present invention is, for example, an application



apparatus for discharging or applying a liquid from a nozzle or the like.
However, the working apparatus practicing the present invention is not
limited to the application apparatus; amd-other examples include a
working apparatus for screwing, a working apparatus with such a means
as picking up a part and mounting it to a workpiece, or a working
apparatus which entails movements in directions closer to or away from a
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0 is connected to the application apparatus 50 through a cable A 51,
woakgidue épptoatiomyalion 16 ahd delishensear (26r arfocorutb i td ity
other through a cable B 52. Fig. 2 is a block diagram showing the relation
MagahiBenecting among the application robot 10, the dispenser 20, and the

30. [0019] Th licati bot 10 h i d 11 that
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restricted by the following embodiments.

Embodiment 1

[0018] A working apparatus on which a moving program 100 of
Embodiment 1 runs is an application apparatus 50 for drawing a desired
drawing pattern on a workpiece 19 while the workpiece 19 on an
application robot 10 and a nozzle 16 are moved relatively to each other
in accordance with the moving program 100.

As shown in Fig. 1, the application apparatus 50 is constituted by
the application robot 10 and a dispenser 20. A computer 30 is
connected to the application apparatus 50 through a cable A 51, and the
application robot 10 and a dispenser 20 are connected to each other
through a cable B 52.

Fig. 2 is a block diagram showing the relation in connecting
among the application robot 10, the dispenser 20, and the computer 30.
[0019] The application robot 10 has a moving head 11 that is movable

in the X-direction, and a table 12 that is movable in the Y-direction. The



table 12 can hold the workpiece 19 placed on an upper surface of the
table 12. Application work is performed by moving the moving head 11
and the table 12 relatively to each-ether- The moving head 11 has a
syringe holder 13 and an elevating/- lowering device 14 capable of freely
elevating and lowering the syringe holder 13 in the Z-direction. A syringe
15 filled with a liquid material is set onto the syringe holder 13. The
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is communicated with the dispenser 20 through the pressure supply tube

and théhedlepepsel 20vedy messohzethier.liquid material in the syringe 15
through the pressure supply tube 17 to a desired pressure for a desired
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program 100 is transferred from the computer 30 to the control unit 40
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robot 10 controls not only the application robot 10, but also the dispenser
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endbIRYI Hifye2 % & 2R tA4f the syringe 15 is communicated with the
dispenser 20 through the pressure supply tube 17.

The dispenser 20 can pressurize the liquid material in the syringe

15 through the pressure supply tube 17 to a desired pressure for a
desired time.
[0020] The application apparatus 50 performs an operation of applying
the liqguid material in accordance with the moving program 100 stored in
a storage unit within a control unit 40 (not shown in the drawings) which
is incorporated in the application robot 10. The moving program 100 is
transferred from the computer 30 to the control unit 40 through the cable
A51.

The control unit 40 incorporated in the application robot 10
controls not only the application robot 10, but also the dispenser 20.
Accordingly, the moving program 100 also contains commands for the
dispenser 20. The control unit 40 controls the amount of the liquid
material discharged, etc. by transmitting the commands to the dispenser

20 through the cable B 52.



[0021] The computer 30 is a personal computer on which a universal OS
runs. An adapted CAD program 35, i.e., an application program for
preparing the moving program 100; ir2installed in a main storage device
of the computer 30. Herein, the moving program 100 means control data
or a control program for the application apparatus 50, which defines the
movement path of the moving head 11 relative to the table 12, the

unt. of the liquid material discharged, etc., and it differs from a .general
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of Het-aBAKee" Bhile H¥BIPoiRE 3N QY AIRIRE 8Mid B8cH a8NRLCRIPpLP!

unit in this_empodiment, i} is needless. to say that any other suitable input
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ansuIvie ab th anigeisahoAEr idl eliypitar feded tDesignl o didiamifeomsaisted

Drawing). [0022] Programming work by a user is performed using a text
geBAtgl spRlGAPARIQUfgiNe entry screen 72. The user can describe the

o tnd LA EONTGLEHEEN £ UL AL 0 dr AR SARI4D e
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incRIFtoad3I Ny msitipine rweessidy unit, a storage unit, a display unit,
and an input unit. The display unit may be constituted as an external
unit, or it may be provided by constituting a monitor 33 as a multi-monitor.
While a keyboard 31 or a mouse 32 is used as the input unit in this
embodiment, it is needless to say that any other suitable input device,
such as a track ball or a pen tablet, is also usable.

The adapted CAD program 35 used in this embodiment has the
function of easily drawing a line, a point, a circle, etc. at a desired
position, and it can also serve as a universal CAD (Computer Aided
Design or Computer Assisted Drawing).

[0022] Programming work by a user is performed using a text entry
screen 71 and a figure entry screen 72. The user can describe the
moving program 100 by inputting, from the keyboard 31, a command, etc.
to the text entry screen 71 which is displayed on the monitor 33. Also,
the moving program 100 can be automatically generated with the user
drawing a figure on the figure entry screen 72, which is displayed on the

monitor 33, by using the mouse 32.



-13- [0023] The text entry screen 71 is a screen similar to a dialog box, for
example, on which a desired command is input in the form a text (on the
character basis) using characters,-aumerals, symbols, etc. The moving
program 100 is described by inputting commands, etc. shown, by way of
example, in Fig. 4. The figure entry screen 72 is a screen for primarily
inputting movement information of the application robot 10 as a desired

o BN R o DA B RS o
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screen 72 corresponds to an X-Y plane on which the application robot 10
chigapeateasid)padien charagte @) thewerddgiesgriB olithéhe pragresaobing
the application work in the same figure as per drawn on the figure entry
pragrash 130 |is siReE G YHa Ryt ehaemal arRharied ShOUGh yeway of
discharge port 18 of the nozzle 16 is applied to the workpiece 19 to draw
ex%rBBlFer WHe the moving head 11 is moved in the X-direction and the
tableri el e iy eveaiiersas i serosdPRAcoANg dififng
pattern defined by thé moving program 100. [0025] Fig. 3 illustrates One
mosxampie difherfigioe eftthiecapelcaiandrabprteserds andegiezkamyplement
where a pattern "M" is drawn. In the example of Fig. 3, the drawing is
patiditeaediral Erave iy i @GR IB1 o YailRtiRg ar @ efeestRa M"
h and is ell_gde%atfa drawinﬁ end point 85 at a lower rigtgéfnd of the %attenn
shoyin 1R Fil- 33 TR BRI Sin 'S0 MAYIE 4 9" 3 Br Hikh R R RMER Y
ide rapresents a non-application drawing line along which the application
robot 10 is moved without
[0024] A plane displayed on the figure entry screen 72 corresponds to

pr

an X-Y plane on which the application robot 10 is operated. A pattern is
drawn on the workpiece 19 with the progress of the application work in
the same figure as per drawn on the figure entry screen 72. In other
words, the liquid material discharged through the discharge port 18 of the
nozzle 16 is applied to the workpiece 19 to draw a pattern while the
moving head 11 is moved in the X-direction and the table 12 is moved in
the Y-direction in accordance with the drawing pattern defined by the
moving program 100.

[0025] Fig. 3 illustrates one example of the figure entry screen 72 and
represents an input example where a pattern "M" is drawn. In the
example of Fig. 3, the drawing is started from a drawing start point 81 at
a lower left end of the pattern "M" and is ended at a drawing end point 85
at a lower right end of the pattern "M". In Fig. 3, a movement line 80
indicated by a broken line on the left side represents a non-application
drawing line along which the application robot 10 is moved without

discharging the liquid material through the discharge port 18. A



discharging the liquid material through the discharge port 18. A -14-
continuous line from the drawing start point 81 to the drawing end point
85 represents an application drawingine (application path). While the
movement line 80 is displayed as a broken line to be discerned as
non-application drawing line in this embodiment, it may be displayed as
any other suitable type of line or displayed in a color differing from that of

the application drawjng line far visyal discrimipation, between both the .
cof DB i L R 1Ref R 06 B a8 i B UGB AP gt
85 [RXh RILBINSSTRAMH ABSHBR EOHIRIRRINBCIERR TR Inkage with

each other in real time. More specifiCally, when a desired drawing pattern
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~ commands are automatically displayed on the text entry screen 71in a
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displayed on the monitor Further, since movement information of the
bewkindapparaumissoutput on each of both the entry screens in real
time, the movement information of the working apparatus can also be
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pattern is input in the form of a figure on the figure entry screen 72,
drawing commands are automatically displayed on the text entry screen
71 in a linked manner. Conversely, when commands for drawing a
desired drawing pattern is described on the text entry screen 71, the
desired drawing pattern is automatically drawn on the figure entry screen
72.

The text entry screen 71 and the figure entry screen 72 can be
simultaneously displayed on the monitor 33. Further, since movement
information of the working apparatus is output on each of both the entry
screens in real time, the movement information of the working apparatus
can also be input while the text entry screen 71 and the figure entry
screen 72 are changed over from one to the other as required.

[0027] While the case of drawing the pattern "M" in the form of a
character drawn by interconnecting linear lines has been described
above, for example, with reference to Fig. 3, it is needless to say that a
drawing pattern including curved lines can also be drawn for the

application work through similar procedures in accordance with a drawing



drawing pattern including curved lines can also be drawn for the
application work through similar procedures in accordance with a drawing
-15- pattern prepared on the figure-erdry screen 72. Further, this
embodiment is adaptable for not only the drawing using continuous lines,
but also the drawing using dots. More specifically, when a dot is drawn for
input on the figure entry screen 72, commands are automatically
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work is performed on a drawing input plane 76 which is a
butvedsdintensicaai piposinidhe crawing oirpspelaifie Abycantespands tashdrawn
X-Y plane on which the application robot 10 is operated. Stated another
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function of the Z-axis bar 90 is described in connection with the example

appfietS.thbendeksdee 20.in Fig. 3 represents information in the Z-axis
(i.e., the height information) when a linear line (double line)
[0QR&rcombtginipthe RAlTh§SRaTEAt 1aayiathe @idipdier fargreid on a
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robbtirectinpdraight. of Sraneradadibeat theyndfpemtdan in the Z-direction
cannot be defined only by the drawing work on the drawing input plane
76. In this embodiment, therefore, a Z-axis bar 90 is displayed at the
right end of the figure entry screen 72 so that a position in the Z-direction
is represented to be editable.

[0029] The function of the Z-axis bar 90 is described in connection with
the example of Fig. 3. The Z-axis bar 90 in Fig. 3 represents
information in the Z-axis (i.e., the height information) when a linear line
(double line) interconnecting the drawing start point 81 and the end point
A 82 is drawn. More specifically, a rectangular figure displayed in the
Z-axis bar 90, which has outline characters of "0O001E", represents the
Z-directional height of the nozzle 16 at the drawing start point 81, and a
rectangular figure displayed including outline characters of "O004E"
represents the Z-directional height of the nozzle 16 at the end point 82.
Herein, the figures including the outline characters of "O001E" and
"0004E" represent line numbers (step numbers) in the text entry screen

71, which command the respective Z-direction heights to facilitate the



Herein, the figures including the outline characters of "0001 E" and
"0004E" represent line numbers (step numbers) in the text entry screen
71, which command the respective-Z-glirection heights to facilitate the -16-
editing work on the text entry screen 71. The positions of the figures
including the outline characters of "0001 E" and "0004E" coincide with
respective scale indicative values. Stated another way, the Z-axis bar 90
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rectangular figure with respect to the scale axis. In the view of Fig. 3, the

resyErtiey sgaleasilyi cedd thahtbe Z-digtetiedahhetdlerosaynaneett axys bar
"0004E" is lower than the Z-directional height of commanded by "0001 E".
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displayed in the form ©of a figure in the Z-axis bar 90. While a' linear line of

eauthickcladigedtiona) ineighitls cisipayedont ilee st-abdsaxas 90 |is tispléy@don Fig.
the form of a double line in this embodiment, the linear line may be
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a brok line, for visual disc imination. The selec
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ot £B¢ points of the drawing line is displayed similarly to the case of a

linear line. [0031] In this embodiment, the information of the Z-directional
[0080ght The height information provided by the Z-axis bar 90 can be

displayed in units of a selected drawing line. More specifically, a
drawing line selected on the figure entry screen 72 is displayed in the
form of a double line, and the Z-directional height of the selected drawing
line is displayed in the form of a figure in the Z-axis bar 90. While a
linear line of which Z-directional height is displayed in the Z-axis bar 90
is displayed in the form of a double line in this embodiment, the linear
line may be displayed in a different color or in the different type of line,
such as a dotted line or a broken line, for visual discrimination. The
selected drawing line may be a curved line. In such a case, the Z-
directional height at end points of the drawing line is displayed similarly
to the case of a linear line.

[0031] In this embodiment, the information of the Z-directional height
can be changed by dragging the line number, which is displayed in color
in the Z-axis bar 90, with the mouse 32. More specifically, when the line
number "0001E" is slid downwards, a value indicative of the Z-directional

height, which is defined in the line "O001E" on the text entry screen 71, is



can be changed by dragging the line number, which is displayed in color
in the Z-axis bar 90, with the mouse 32. More specifically, when the line
number "0001 E" is slid downwards, & value indicative of the Z-directional
height, which is defined in the line "0001 E" on the text entry screen 71, is
-17- reduced. Correspondingly, when the moving program 100 is
executed, the distance between the nozzle 16 and the workpiece 19 is

educed (Le., the ampunt of descent of the nozzle 16 is i ased).
req e GRS BT EE DR U B PIREAR HUpseeKecuted.
thdgisaiiveePh g deripriona g et aMaiah i WBfiRg e liae RRRAE (i.e.,
on the text entry screen 71, is increased (i.e., the amount of descent of
therenmozatecktiss cethiaeid)h 0032 Vehile thanroeaday forlokangsw, tvaen

Z-directional height on the figure entry screen 72 has been described
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image. For example, Gerber data may be read in the background image.

redfbed)Gerber data is read, it is preferable, for the purpose of facilitating

the programming work, that character information, such as dimensional
[0QRzh, afdhitrdineaneRcRareihgr Ehamnayand gilinglin ciiard et wethe
._in the Gerber data, are excluded from the target of the reading, [0034
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isplayed in various forms. The three-dimensiona
on the text entry screen 71.

[0033] A background image can be displayed on the application
drawing input plane 76. Any desired image data can be displayed as
the background image. For example, Gerber data may be read in the
background image. When Gerber data is read, it is preferable, for the
purpose of facilitating the programming work, that character information,
such as dimensional data, and information regarding hatching and
filling-in, which are included in the Gerber data, are excluded from the
target of the reading.
[0034] With the adapted CAD program 35 used in this embodiment, a
drawing pattern prepared in the programming work can be
three-dimensionally displayed in various forms. The three-dimensional
display function of the adapted CAD program 35 will be described below
in connection with the example of Fig. 3.

The drawing pattern, shown in Fig. 3, is moved in the Z-direction
as follows. When the moving head 11 is moved from the drawing start

point 81 to the end point A 82, the nozzle 16 draws a drawing line A 86



display function of the adapted CAD program 35 will be described below
in connection with the example of Fig. 3. The drawing pattern, shown in
Fig. 3, is moved in the Z-direction -as$olows. When the moving head 11
is moved from the drawing start point 81 to the end point A 82, the nozzle
16 draws a drawing line A 86 -18- with the application of the liquid material
while elevating. When the moving head 11 is moved from the end point A

.82 to an end point B 83, the ngzzle 16.draws a drawing line 7 with the
il AR i N R T B SR e e g
md¥§Ag bt imevRdiadieRRdmoiahE B3l 0 endaintdnddht B 83,

nozzle 16 draws a drawing line C 88 with the application of the liquid
themabeidd \I6ild lawsrangr AWineg lime rBogingvitdath & laip ptioutid frah tthe kodid
point C 84 to the drawing end point 85, the nozzle 16 draws a drawing
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Fig. 5 illustrates a yi btained by displaying, gn a 3D display ,screen
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as shown in Fig. 5, a three- dimensional drawing pattern projected onto a
W spaah X dvipgdes daving simfaveatidront the feighp direcGoB84 Zeditastion)

and a two-dimensional drawing pattern projected onto a plane (XY-plane)
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sciaygh8A3sticeessivelyg pattern shown in Fig. 3 in which the nozzle 16 is

moved in the Z-direction as described above.

[0035] In the 3D display screen 73, as shown in Fig. 5, a three-
dimensional drawing pattern projected onto a space (XYZ-space) having
information of the height direction (Z-direction) and a two-dimensional
drawing pattern projected onto a plane (XY-plane) not having information
of the height direction (Z-direction) (i.e., an X-Y plane projected figure)
are displayed at the same time. More specifically, the three-dimensional
drawing pattern having the information of the Z-direction is displayed as
a figure formed by a continuous line extending from an end point 81" up
to an end point 85" while passing points 82', 83' and 84' successively.
The two-dimensional drawing pattern not having the information of the
Z-direction is displayed as a figure formed by a continuous line extending
from an end point 81" up to an end point 85" while passing points 82",
83" and 84" successively. Note that numerals affixed with prime () and
double prime (") on the 3D display screen 73 correspond to those used in

Fig. 3.



The two-dimensional drawing pattern not having the information of the
Z-direction is displayed as a figure formed by a continuous line extending
from an end point 81" up to an end-paint 85" while passing points 82", 83"
and 84" successively. Note that numerals affixed with prime () and

double prime (") on the 3D display screen 73 correspond to those used in
Fig. 3. -19- The two-dimensional drawing pattern and the

three-dimensiopal drawing pattern to be displayed on the 3D display .
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two- dimensional drawing pattern and the three-dimensional drawing
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_double line, a dotted line, a broken line, etc. for visual discrimination
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. improved by displayin lane jn the form of.a mesh (or a grid) in whjch
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which the two-dimensional drawing pattern is formed is assumed to be a
botathedattetidensional drawing pattern may be projected onto the
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drawing pattern is formed. Specifications are set such that although a
default value for displaying a meshed plane is given by Z = 0, the height
of the meshed plane can be freely changed. It is also possible to offset
the projected plane up and down.

While the plane in which the two-dimensional drawing pattern is
formed is assumed to be a flat, the two-dimensional drawing pattern may
be projected onto the workpiece displayed three- dimensionally. Such a
projection is effective in aiding the work for preparing the drawing pattern
because the operator can more easily confirm contact between the
nozzle 16 and the workpiece 19.

[0037] Displaying a mesh-like view is not limited to the X-Y plane and
can also be applied to an optionally selected two-dimensional plane.

Further, the two-dimensional drawing pattern and the mesh-like
view may be switched over between display and non-display.

Thus, the 3D display screen 73 enables the operator to visually

(on the view) confirm the operation of the nozzle 16 in the Z-direction,

which cannot be confirmed with the figure entry screen 72,



[0037] Displaying a mesh-like view is not limited to the X-Y plane and can
also be applied to an optionally selected two-dimensional plane. Further,
the two-dimensional drawing pattern2and the mesh-like view may be
switched over between display and non-display. Thus, the 3D display
screen 73 enables the operator to visually (on the view) confirm the
operation of the nozzle 16 in the Z-direction, which cannot be confirmed

ith the figure entry screen 72, -20- [0038] In work. of inputting the position
100Kl iR OSKAb LBHNGCEEPREE R ALy o E 6P e
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a movement path on a three-dimensional space, on the 3D display
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entry work while confirming the input position information as the path on
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referably djsplayed as the path on the three-dimensjonal.space in real
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preferably displayed on the monitor 33 at the same time. The reason is
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display screen 73 is preferably set to be able to display the drawing
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. _.e.g., the mouse 32. For example, rotating the displayed two-dimensional
'nfgf?a?ﬁ\%@-'&m%ﬁonal drawing patterns with the mouse operation is
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a practical example.
72 and the 3D display screen 73 can be preferably displayed on the
monitor 33 at the same time. The reason is that visibility is improved
and the entry work is facilitated.
[0039] The 3D display screen 73 is preferably set to be able to display
the drawing pattern (drawing path) from any desired viewing point with
operation of, e.g., the mouse 32. For example, rotating the displayed
two-dimensional and three-dimensional drawing patterns with the mouse
operation is disclosed herein. That function will be described below in
connection with a practical example.
[0040] Other view forms with the adapted CAD program 35 in this
embodiment are now described.

The following description is made on an example of drawing the
pattern of a character "M" with the application of the liquid material, in
which each of the line from the end point 81 to the end point 83 and the
line from the end point 84 to the end point 85 has a constant height,

while the line from the end point 83 to the end point 84 is changed in

height.



[0040] Other view forms with the adapted CAD program 35 in this
embodiment are now described. The following description is made on an
example of drawing the pattern of-aziharacter "M" with the application of
the liquid material, in which each of the line from the end point 81 to the
end point 83 and the line from the end point 84 to the end point 85 has a
constant height, while the line from the end point 83 to the end point 84 is

changed in .height. -21- Fig. 6 jllustrates a vijew form.in, whjch the 3D .
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workpiece 19 has a convex-concave surface. Also, Fig. 7 illustrates a view
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hree-dimensionally displayed. In.Fig, 7, the three-dimensjonal drawi
S e A T e el

wokgnieyed 8sHad W coriR cBRREG W f28e 5, however, a

three-dimensional space is rotated toward the front, i.e., the observer side,
in the\lgew Fogmoflkigtratf0al idextoanadenonipiion ihengdmendaawing
example of drawing the pattern of a character "M" with the application of
patiRy NRedthidténidtign Guisichee-Abnae sie naHyidirRied adthelRefgat 7, the
diregtion along the line. from the end popint 81 to the end point 85. When
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patlefrPe HAMIACERL 828R ffirRlaed 855y Ngn Figs fompared with Fig.
5, however, a three-dimensional space is rotated toward the front, i.e.,

the observer side, in the view form of Fig. 7.

[0041] Next, a description is made on an example of drawing the

pattern of a character "M" with the application of the liquid material, in
which the nozzle 16 is not moved in the height direction along the line
from the end point 81 to the end point 85.

When the nozzle 16 is not moved or slightly moved in the height
direction, an X-Y plane projected image is displayed as shown in Fig. 8.
In a similar view form to that of Fig. 5, the two-dimensional drawing
pattern and the three-dimensional drawing pattern are overlapped with
each other and the drawing patterns cannot be stereoscopically
confirmed. In such a case, by displaying the drawing patterns in the
view form in which a three-dimensional space is rotated toward the front,
i.e., in the view form of Fig. 9, similarly to Fig. 7, it is possible to
stereoscopically confirm the two-dimensional drawing pattern and the
three-dimensional drawing pattern. On that occasion, when the two-

dimensional drawing pattern is displayed with Z = 0O, the interval between



In a similar view form to that of Fig. 5, the two-dimensional drawing
pattern and the three-dimensional drawing pattern are overlapped with
each other and the drawing patterasa2annot be stereoscopically
confirmed. In such a case, by displaying the drawing patterns in the view
form in which a three-dimensional space is rotated toward the front, i.e.,
in the view form of Fig. 9, similarly to Fig. 7, it is possible to

stereoscopically confirm the two-dimensional drawing pattern and the .
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-22- the two-dimensional drawing pattern and the three-dimensional
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illustrates a screen dump example of the 3D-display screen 73 of the

scrafpted efaberiirate 855A fhisresisunidern imembetuBabies a
hree-di ional drawi f th le 16, .
o N RO R A4 AR St Py e Ses U RERBL h frawing
pafYINSPIRE AR, 200 PECRAFREHPIS RNy €AY SCIRRS:LdiRdRsibigiye

entry screen 72. Numeral 62 denotes a projected line (two-dimensional
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compass indicating the direction of the three-dimensional space which is
planerentjudizplalyed. dvunoessl & griefoiea ateshhar Which etytiaiapdiehe

example, an icon for changing the

element size of the grid can be changed depending on setting values.
Numeral 64 denotes a movement effective range of the nozzle 16, which
is defined by environmental setting. Numeral 65 denotes the origin of
the nozzle 16. Numeral 66 is a compass indicating the direction of the
three-dimensional space which is currently displayed. Numeral 67
denotes a tool bar which contains, for example, an icon for changing the
viewing point to display the 3D-display screen 73, and an icon for calling
a debug tool. Numeral 68 is an icon for calling the 3D-display screen 73.
The 3D-display screen 73 can be called by selecting one item in a
channel list displayed in a frame on the left side of the screen and
pressing the icon.
[0043] The design concept of the moving program 100 will be described
below.

In general application apparatuses including the application
apparatus 50 in this embodiment, application work is performed by

moving the moving head (application head) and the table holding the



viewing point to display the 3D-display screen 73, and an icon for calling
a debug tool. Numeral 68 is an icon for calling the 3D-display screen 73.
The 3D-display screen 73 can be ealled-by selecting one item in a
channel list displayed in a frame on the left side of the screen and
pressing the icon. [0043] The design concept of the moving program 100
will be described below. In general application apparatuses including the

licatign apparatus 50 in this embodiment, lication work is
o NE] SR G HE o401 MR R S i e teRegggam
1009658 i §eUidHesp BRI oldikeY (R &pshetRN IR to
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ackground, the programming work can be
[0044] For example, the programming work on the figure entry screen

72 using Gerber data corresponds to programming for the operation
classified to (B), and therefore the moving program 100 is prepared on
the basis of relative coordinates. In other words, by preparing the
moving program 100 on the basis of relative coordinates for a workpiece
image displayed on the background, the programming work can be
performed with no need of considering the positional relation of the
workpiece 19 relative to the origin of the application robot 10. The
thus-prepared moving program 100 of the group (B) is coupled with the
moving programs 100 of the groups (A) and (C) on the basis of the
application start point indicated by absolute coordinates. Stated another
way, in the moving program 100 of the group (B), only the application
start point is indicated by absolute coordinates, and subsequent work is
indicated by relative coordinates. Such a process is described below in
connection with a practical example.

[0045] Fig. 11 illustrates a screen dump example of the text entry

screen 71 in accordance with the adapted CAD program 35 in this



performed with no need of considering the positional relation of the
workpiece 19 relative to the origin of the application robot 10. The
thus-prepared moving program 100 ofithe group (B) is coupled with the
moving programs 100 of the groups (A) and (C) on the basis of the
application start point indicated by absolute coordinates. Stated another
way, in the moving program 100 of the group (B), only the application

tart.point is indicated by absolut ordinates, an segpent work is
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dump example of the text entry screen 71 in accordance with the adapted
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a STEP column in which lines of the moving program 100 are indicated.
etqu@ifetapat- dehoteesabdmManates it et iR e ete

I e
NuRARBHSRHA Y EHo @€ A BHIuMNHBERIS16 FRNAGS AFRIEM IS A RIPYRAY IsF

which is constituted by the STEP column 41, the command column 42,
theasd the datacoiumn ¢ dmataidTdrmies 2nacnhthos chliagtiaiext43.
entry screen 71, and numeral 46 denotes an undo/redo icon. [0046] The
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follows: First, in STEP1, the moying head 11 is moved from the origin of
e A AR ARG 2 ARESHBIER b start point (X, v) - (50. 50)
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Steps as follows:

First, in STEP1, the moving head 11 is moved from the origin of
the application robot 10 to the application start point (X, Y) = (50, 50) in
accordance with a "movement" command.

Then, in STEP2, a sub-channel 100 CH is called. The sub-
channel 100 CH means a subroutine-like program and describes a series
of operations for lowering the moving head 11 to such an extent that the
clearance between the workpiece 19 and the moving head 11 becomes a
desired distance.

[0047] STEPS3 provides a discharge start signal. A first flag is set to
turn ON a first port in accordance with an "OUT" command. Herein, the
first port serves as a discharge signal port for the dispenser controller 20.
When the first port is turned ON, a solenoid valve is opened and a
pressure is supplied to the syringe 15, thus starting the discharge of
liquid material.

[0048] In STEP4, the moving head 11 positioned at (X, Y) = (50, 50) is

moved toward (X, Y) = (20,0) at a speed V = 0 in accordance with a "line"



channel 100 CH means a subroutine-like program and describes a series
of operations for lowering the moving head 11 to such an extent that the
clearance between the workpiece 12and the moving head 11 becomes a
desired distance. [0047] STEP3 provides a discharge start signal. A first
flag is set to turn ON a first port in accordance with an "OUT" command.
Herein, the first port serves as a discharge signal port for the dispenser

controller 20. When, the, first port is turned ON valv opgened,
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= (50, 50) is moved toward (X, Y) = (20,0) at a speed V =0 in
spmeamfrdm1hetbmilmad’imahd§1mrrunang tHerenpvimey "henerbent move.

command in STEP1 and the "line" command in STEP4 differ in the
Masgesagsificathe APpIidaRye FaBbt 100M MGRdoNssiH Gt EenfiRafriked PTP

(PORBIERARIE G ARCI e B Cealaleats Teinte Bome
mPEHRERETH it e HRRSHERES SR GesatkoRdSr TaREBER ism the

current position to the designated position (coordinates) and a path of the

(covnvieratsy isadeter patedaint denishecinby na isodtrtdlienihed theddeicad ediby
40). On the other hand, the "line" command provides a movement path
a Cgmérroﬂwa(ﬂme thp erimgohesigrited peXiBie Athridhang, heS'ine”
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does not mean that the moving head 1
coordinates, and "INC" in STEPs4-7 means relative coordinates. Each

of the "movement” command and the "line" command has to designate
either "ABS" or "INC".

Further, "speed V = 0" does not mean that the moving head 11 is
not moved, but it means that "speed No. 0" previously set in another
dialog is applied. For example, when 250 mm/s is set to V = 0, the
moving head 11 is moved at 250 mm/s.

[0049] In STEP5-7, "line" commands are defined similarly to STEP4.
Since the discharge of the liquid material is started in STEP3, the liquid
material is continuously discharged in STEP3 to STEP7, whereby a
desired drawing pattern is formed on the workpiece 19.

STEP 8 provides a discharge end signal. The first flag is cleared
to turn OFF the first port in accordance with an "OUT" command. When
the first port is turned OFF, the solenoid valve is closed and the supply of
the pressure to the syringe 15 is stopped, whereby the discharge of the

liquid material is brought to an end.



not moved, but it means that "speed No. 0" previously set in another
dialog is applied. For example, when 250 mm/s is setto V = 0, the
moving head 11 is moved at 250 mns—-{0049] In STEP5-7, "line"
commands are defined similarly to STEP4. Since the discharge of the
liquid material is started in STEP3, the liquid material is continuously
discharged in STEP3 to STEP7, whereby a desired drawing pattern is

edo rkpiece 19. STEP, & prayides a gdischarge end signal.
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closed and the supply of the pressure to the syringe 15 is stopped,
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[0050] In STEP9, a sub-channel 101 CH is called. The sub-channel 101
appli¢ adearinesa seriep erainaliftinddsr @ «laaiinee #eving head 11 and
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the basis of the above-described design concept can be used to prepare

coadupviagrp g e dhat isrepplieaklentoviagppcatiearapaiaisisgspi@dabie to
various structures, including, e.g., (1) an application apparatus of a
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with an apagtlfication heﬁd IS freeI%/ moved.on a stationﬁp/ work table in the
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eam extending between two posts and an X-Y table is freely moved
stativdeiripevbemaln éhie diiectires vbns of length and width, (2) an
application apparatus of a structure performing application work such
that an application head is fixed to a beam extending between two posts
and an X-Y table is freely moved under the beam in the directions of
length and width, and (3) an application apparatus of such a structure, as
in this embodiment, that an application head movable in the X-direction
iIs mounted to a gantry frame disposed in a gate-like shape and a work
table movable in the Y-direction is disposed under the gantry frame.
Stated another way, according to the adapted CAD program 35 of this
embodiment, in any type of application apparatus so long as it operates
by moving the application head and the workpiece relatively to each
other, the moving program 100 can be prepared as a universal program
on the basis of relative coordinates with no need of considering, for
example, the structures of operation target components such as the
application head and the table.

[0052] Management of the moving program 100 with the adapted CAD

program 35 of this embodiment will be described below. With the



length and width, and (3) an application apparatus of such a structure, as
in this embodiment, that an application head movable in the X-direction is
mounted to a gantry frame disposedan a gate-like shape and a work table
movable in the Y-direction is disposed under the gantry frame. Stated
another way, according to the adapted CAD program 35 of this
embodiment, in any type of application apparatus so long as it operates
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examplé, the structures of operation target components such as the
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program 100 with the adapted CAD program 35 of this embodiment will
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assigned to a moving program 00b for drawing a pattern "N". By

exgmquivngtihectannsd caloblendtidesired ahevingpedgram 100 can be
called. Further, an execution time can be calculated in units of channel.

Char@n@ﬁﬂﬁ@! idafdrsdsiPrefdn atorate devreoHaMiaaxiiaan SoxHiRry
s s a0 AN SR e mpvcer
sof NS HEUARIL S i B PSR St el
dataAdrpmstyam 35recording medium, e.g., FD, DVD or MO. Of course,

the stored moving program 100 may be called and edited with the
adapted CAD program 35.

[0053] In work performed on the figure entry screen 72, the channel
number of the moving program 100 is displayed in relation to a figure
drawn on the drawing entry screen 76. For example, characters "C101"
displayed near the drawing start point 81 in Fig. 3 indicate that a "101"
channel is called at the drawing start point 81. When the "101" channel
is called, the moving program 100 corresponding to the "101" channel is
executed.

Characters "C102" displayed near the drawing end point 85
indicate that the moving program 100 corresponding to a "102" channel
is called at the drawing end point 85. By correlating a plurality of
channels with the individual moving programs in such a manner, drawing

with the application of the liquid material can be performed in

combination of predetermined drawing patterns.



[0053] In work performed on the figure entry screen 72, the channel
number of the moving program 100 is displayed in relation to a figure
drawn on the drawing entry screen-#& For example, characters "C101"
displayed near the drawing start point 81 in Fig. 3 indicate that a "101"
channel is called at the drawing start point 81. When the "101" channel is
called, the moving program 100 corresponding to the "101" channel is

cuted. Characters "C102" displayed near the drawing end point 85
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with the individual moving programs in such a manner, drawing with the
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predetermined drawing patterns. -28- [0054] Working efficiency can be
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Correlation information of the channel data, which is input on one of the

sciiaensntioarstreeth ftandw cartenethen thetigtiseresity screen. [0055] For
the drawing pattern shown in Fig. 3, a "1" channel (not shown) is also

[005&kuteainhRIgiRWirRotRa ey Thawrel hiddhe " 802" efaiHie hikieh
shRRTHS Ao SHEHELID SHouTAr ForrbLhorint s  Rad th et
chSEeFSHcAPRISLIoBWPTK sprapleied by HIqse BreRiRNABY ST, and the
managed as a project. Prepared projects are stored in the

"101" channel and the "102" channel are subprograms corresponding to
the "1" channel. One set of application work completed by those three
channels is managed as a project. Prepared projects are stored in the
main storage device of the computer 30.
[0056] A plurality of projects are managed, as shown in Fig. 12, in the
form of a project list. Each of "1 CH (channel)", "2 CH", and "3 CH"
represents a main program. Channels shown as being dangled from
each main program represent sub-channels which function as
subprograms corresponding to each main program. Itis seen from Fig.
12 that "101 CH" and "102 CH" are subprograms used in both "1 CH" and
"2 CH". The project list can be confirmed on a project list screen 74.
[0057] Fig. 13 illustrates screen transition among the text entry screen
71, the figure entry screen 72, the 3D-display screen 73, and the project
list screen 74 in this embodiment.

Further, the text entry screen 71, the figure entry screen 72, and
the 3D-display screen 73 can be correlated with corresponding main

channels, as shown in Fig. 14. While only the main channels are shown



main storage device of the computer 30. [0056] A plurality of projects are
managed, as shown in Fig. 12, in the form of a project list. Each of "1 CH
(channel)", "2 CH", and "3 CH" represents a main program. Channels
shown as being dangled from each main program represent
sub-channels which function as subprograms corresponding to each main
program. It is seen from Fig. 12 that "101 CH" and "102 CH" are

. b in both "1 CH" "2 CH". Th ject list
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3D-display screen 73, and the project list screen 74 in this embodiment.
cofregpendiegtexileninaroresni B gimflgunmeantigiscreen 72, and the

3D-display screen 73 can be correlated with corresponding main
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. -29-in Fig. 14, it is needless.to say that the text entry screen 71, the figur
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stored in the main storage device of the computer 30 is transmitted to the

anappticatdorebatthot ol the apphcaticomappasaivsl B dhhprajeptistaied in
the application robot 10 is executed upon receiving an instruction to start
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¢ A 51, or upon rec;jéijng a start-of-work signal from the computer 30.
rom R BHHﬁE n robot 10 can also execute the application work in
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units of channel is stored in a main storage device of the application
in units of channel. In such a case, the moving program 100 transmitted

in units of channel is stored in a main storage device of the application
robot 10.

[0060] The adapted CAD program 35 of this embodiment can be data-
linked with a commercially available application program, such as EXCEL
(registered trade mark). In other words, the moving program 100 can be
automatically generated on the basis of coordinate values by reading

data, such as CSV, including the coordinate values.

Industrial Applicability

[0061] The present invention can be applied to not only an orthogonal
desk-top working robot in combination of respective moving means in the
XYZ- directions, but also to any type of working robot in which a
workpiece and a working means are moved relatively to each other. For
example, the working robot may be of the type the robot is movable only
in one dimension, e.g., in the X-direction, or may be, e.g., a scalar robot

which is moved along curves.



robot 10. [0060] The adapted CAD program 35 of this embodiment can be
data- linked with a commercially available application program, such as
EXCEL (registered trade mark). In-ather words, the moving program 100
can be automatically generated on the basis of coordinate values by
reading data, such as CSV, including the coordinate values. Industrial
Applicability [0061] The present invention can be applied to not only an
orth onal. o workin robot in combination of res ectlve mov n&
E{t% {L ﬁ{ ance
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other. For example, the working robot may be of the type the robot is
a iz hlereabyy mzaidalmanaiense.than tthe Xpdiractinicaor amilheetgrndne
scalar robot which is moved along curves. -30- The gist of the present
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atu mounted to a h nd the workpiece in_a visua .
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qukpg,@ ﬁ%lggaqrmpélate In particular, the present invention is highly

advantageous in that the operator can confirm a plurality of working
points at a time. -31- CLAIMS [1] A program for preparing a moving
program of a working robot which performs desired work by moving a
holder holding a working apparatus and a workpiece relatively to each
other, the program comprising:



a step of displaying a text entry screen on which movement information of
the working apparatus can be input on the character basis; a step of
displaying a figure entry screen on-wilich movement information of the
working apparatus can be input as a path on a two- dimensional plane in
correlation with height information; a step of outputting in real time the
movement information of the working apparatus, which has been input on
the text entry screen, as the patrz} wo-dimensional plane and the
height information thereof on th T@?ﬂ ntry screen; a step of outputting
in real time the movement information of the working apparatus, which
has been input on the figure entry screen, to the text entry screen on the

[dHaracterdeasis) éostepeiatismgasingoy iBI-gispas recoden oo riitoutthgthe
movement information of the working apparatus, as a pathona
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workjn gpdo ratus ch has Ib en ut on the screen and/or
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cof® yrgrig,grogram for the working apparatus. [2] The program according to

Claim 1, further comprising a step of enabling the path on the

threeadimegnsiod & spgtepadexpathtyhichde A32n reglittchiore prejecting
the former path onto a two-dimensional plane, to be both simultaneously
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or 2, fur er C mpr ing a step of enabling the three-dimensional space
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information of the working apparatus can be input as a path on a two-
dimensional plane in correlation with height information;

a step of outputting in real time the movement information of the
working apparatus, which has been input on the text entry screen, as the
path on the two-dimensional plane and the height information thereof on
the figure entry screen;

a step of outputting in real time the movement information of the
working apparatus, which has been input on the figure entry screen, to
the text entry screen on the character basis;

a step of displaying a 3D-display screen for outputting the
movement information of the working apparatus, as a path on a
three-dimensional space, on the basis of the movement information of
the working apparatus which has been input on the text entry screen
and/or the figure entry screen; and

a step of automatically generating the input moving program for
the working apparatus.

[2] The program according to Claim 1, further comprising a step of

enabling the path on the three-dimensional space and a path, which is



[4] The program according to Claim 1, 2 or 3, further comprising a step of
outputting in real time the movement information of the working
apparatus, which has been input on 82e-text entry screen and/or the
figure entry screen, as the path on the three-dimensional space on the
3D-display screen. [5] The program according to any one of Claims 1 to 4,
further comprising a step of displaying, on the figure entry screen, the
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program according to any one of Claims 1 to 7, a display unit, an inpu
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transferring a prepared moving program to a working robot.
apparatus, which has been input on the text entry screen and/or the
figure entry screen, as the path on the three-dimensional space on the
3D-display screen.

[5] The program according to any one of Claims 1 to 4, further
comprising a step of displaying, on the figure entry screen, the height
information of the working apparatus at two end points constituting one
selected path in the forms of a scale axis indicating a height and a figure
held in linkage with the scale axis.

[6] The program according to Claim 5, further comprising a step of
enabling the height information of the working apparatus to be changed
by sliding the figure held in linkage with the scale axis.

[7] The program according to any one of Claims 1 to 6, further
comprising a step of displaying desired image data as a background on
the figure entry screen, and enabling the movement information of the
working apparatus to be input on the displayed background.

[8] An apparatus comprising a storage unit storing the program
according to any one of Claims 1 to 7, a display unit, an input unit, an
information processing unit, and a data communication unit for

transferring a prepared moving program to a working robot.





