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Computer aided design and manufacturing system

The present invention is concerned with a computer aided design and

manufacturing system.

Conventional computer aided design and/or manufacturing systems, ab-
breviated hereafter to CAD/CAM, include generally ‘a central calculating

unit, a screen for making it possible to
created and a device for entering data, such
ter device such as a mouse. These systems

visually display the objects
as a keyboard and/or a poin-
are equally provided with a

user interface including programmes which make it possible for the user to
create or modify representations of objects by displaying them visvally on
the screen in two or three dimensions, so that they may be subjected to a
subsequent treatment, such as for example printing on a sheet of paper or
controlling a machine tool. When using such systems, the user is confron-

ted with the problem of the initial training

requiring that he memorizes a

high number of commands and/or of operations for representing an object.
In addition, after his training is completed, the user must often, when
creating or modifying an object, carry out in a repetitive manner a series
of commands or operations which are always identical for a given task,

which results in increasing the time needed for

the work. When a CAD/CAM

system is used by a group of people, then there is the problem of standar-
dizing the objects (drawings, plans, machining path, etc) within the com-

pany

: actually, the flexibility offered by these CAD/CAM systems is such,

that each user adopts a certain number of conventions or rules (options of
construction in different planes, thickness of lines, type of hatching,

character type), so that it becomes difficu
executed the drawing, to modify it.
User interfaces with multiple windows

It for a person who has not

make it possible to solve in

part these problems. The use of a mouse, which makes it possible to move a
pointer on the screen to select for example a command in a pull-down menu,
diminishes the number of commands to memorize and enables a fast selec-
tion. However, for many commands, a high number of parameters must be in-
troduced, which implies a succession of operations of the mouse in a cas-
cade of menus appearing on the .screen. Certain interfaces also use menus
with icons representing diagrammatically the commands or the objects, and




A

i nterface Tncl udi ng programes which assist the user in the creation and
tshe - nodi f | Thif Seet Ha Béeh ReplREY €sent ati on of obj ects by di splaying themon the

screen in t ' . nsions, which allows their sub- sequent
processi ng, anple their printing on paper or their use for
the control 'O ool . When usiv@® such systens, the user is

confronted with a problemof initial training, given the high nunber of
commands and/ or of operations to be nenorized for repre- senting an object.
Furthernore, once the training is _conpleted, the user nust very often, when
creating othifodnIpriovgs atheogrgeromie raspeets; but does not obviate either the need

to define numerous parameters for certain operations.

The European patent EP 0 241 071 Bi teaches a CAD/CAM system using a
method making it possible to create and process two-dimensional or three-
dimensiona! models of objects and to display these models visually on a
screen. A tree-structured diagram, associating a word fo each hierarchical
element of the object appears on the screen at the same time as the image
of the model and the selection of a word in the structure diagram makes it
possible to carry out an operation on the corresponding element, as well
as on all the elements hierarchically inferior, thus eliminating the need
to carry out this operation on each element of an inferior level. However,
this system does not make it possible to decrease the number of commands
or of operations to be carried out when entering the characteristic para-
meters of a command for creating a new model.

The purpose of the present invention is to reduce the number of opera-
tions or of commands to be carried out with a CAD/CAM system when creating
a new object or when modifying an existing object. The present invention
is equally aimed at improving the standardization of the results obtained
with these systems, within a company. :

The object of the present invention in a CAD/CAM system using a method
which obviates the above-mentioned drawbacks and which is characterized by
the features set forth in claim 1.

The annexed drawing illustrates schematically and by way of example'
certain steps of the method according to the present invention.

Figures 1 to 4 show the visval display device of the CAD/CAM system at
different steps. '

To describe the method object of the present invention, a CAD/CAM sys-
tem will be used, which includes a screen, a keyboard, a pointer device
such as a mouse, as well as a user interface with multiple windows which
makes it possible to display in an area or window of the screen the repre-
sentation in two or three dimensions of an object or of a tool path used
for making the same. One will note that the number of windows as well as
their layout is not important, and the user can chose their number, layout
and size.

The following example concerns the execution of a drawing which the
user will create by usihg the commands existing in the software of the




repeatedly a nunber of commands or operations which are always identi- cal
for a given task, which results in an increase of the tine requi- red. \Wen
a CAD/ CAM suiséieiidaspddsRebIRy several persons, the problemari- ses of the

st andar di zat ' ects (drawi ngs, layouts, machining plans) within

t he comanyimnﬂﬂwﬁm > flexibility.offered by these CAD CAM systens is

such that e a: certain nunber of conventions and rul es

(construction options in different planes, thick- ness of |ines, type of

hat chi ng, character policy), so that it becones difficult for a person who

has not deGADYCTAM.dAavélamehd isrdefibygd iak.any independent entity, part of the dra-
wing, on which an operation may be carried out. A drawing consists of a
collection of elements, each having certain attributes. An element of the
drawing such as a straight line for example will have as attributes,
amongst others, the thickness or the colour of its plot on the screen. The
use of a command or of a function enables generally either to create a new
element or to modify the attributes of an .eiisting element. Each command
or function may require that a certain number of parameters be defined be-
forehand. For example, the command which makes it possible to carry out a
rotation of an element necessitates the introduction of the value of the
angle of rotation. According to the parameters defined for a given com-
mand, one will obtain after the execution of said command, an element pos-
sessing certain attributes. Accordingly, an element assumes different as- .
pects according to the parameters defined for the command which allowed
its generation.

Generally, in the conventional CAD/CAM systems, the elements generated
as well as their attributes are stored in the memory of the device, so
that one can later display visually the drawing on the screen in order to
bring modifications thereto. The method according to the present invention
includes the following steps :

1. Selection of a command enabling the creation of an element, among
those available in the CAD/CAM system.

2. Definition of the parameters pertaining to this command, in order to
obtain an element possessing certain determined attributes,

3. Execution of the command actuating the visual display on the screen of
the created element, as well as storing in a memory the type of ele-
ment _created and its attributes.

4. Storing into a memory the type of command which enabled the geheration
of said element, as well as the parameters associated with this
command.

5. Steps 1 to 4 enable the elaboration of a reference element; they can
be repeated.



User .i nterfacés witTh Tuttipte—w-ndows nake it possible to resolve -2- at
} east partly thﬁgghgggggy,feg% Th use of a nouse which nmakes it pos- sible

to nove a poi nte o choose a command, for exanple, on a scroll
down menu reduce m&am commands to be nenorized and enables a
rapi d sel ection. for nunefcobs commands, it

6. Selection of one of the reference elements or of one of its attributes
by means of the pointer device.

7. Operation of a control member of the pointer device for allowing ac-
cess to the memory containing the information pertaining to the selec-
ted reference element and actuation of the command associated with
this element, enabling as a result the creation of a similar element,
the parameters- associated with the command being by default the same
as those introduced upon the creation of the reference element.

When carrying out the selection described in step 6, the operation of
a second control member of the pointer device will result in the visual
display on the screen of parameters associated with the command which made
it possible to generate the selected element. This enables the user to
create an element of the same type as the selected element, but having
other attributes.

The different steps of the comstruction of a straight line will be de-
tailed hereafter, by way of example.

Firstly, the level at which this straight line is to be comnstructed is
defined. The use of different “levels” makes it possible to break down a
complex drawing into a juxtaposition of planes. Thus, by constructing cer-
tain elements at different levels, one can obtain partial views of the ob-
ject, which only include the elements found at one level. By placing for
example at level 0 the elements of the structure of an object and at level
1 the elevations, one can, by actuating and/or by preventing the display
of selected levels, visualize the object with or without elevations. Then
the starting point must be defined and also the end point, as well as dif-
ferent parameters relating to the type of plot used (full line, dotted
line, broken line, ...), the thickness of this line or the colour used for
displaying this line on the screen. These different parameters are saved
in the memory of the calculating unit, along with the information enabling
to locate this straight line in the drawing. When one wishes to construct
a second straight line, instead of actuating the menu for drawing lines
with the mouse, then introducing the parameters relating to the thickness
of the line, the type of line, etc, ... as previously, the user will sim-
ply indicate by means of the mouse any point located on the first straight
line and actuate one of the buttons of the mouse. In this operation and



is necessary to introduce an_important number of paraneters, which im

-pl i es a succession of operations of the nouse in a cascade of nenus ap-

‘pearing on the&hsdhestkk 5dint erfaces al so use nenus including icons
depicting the c obj ects, which inproves ease of use, but does
not avoi d havin mer ous paraBeters for cer- tain operations.

The European patent EP 0 241 071 Bl teaches a CAD/ CAM system using a net hod
whi ch nakes it possible to create and process nodels of ob- jects in two or

three di nensions and reproduce these nodels on a dis-
owing to the information stored in the memory during the construction of

the first straight line, the system automatically switches to the
”straight line creation” mode. To define a new straight line, it suffices
then to define the two points between which the new straight line is to
extend, and the parameters of thickness of the line as well as of the type
of line and the level of construction used will be, by defauit, the same
as those defined for the first straight {ine. Obvioifsly, the parameters
pertaining to the second straight line can be modified at a later time,
if necessary.

Usually, when one proceeds to modify certain characteristics or attri-
butes of an element such as for example the thickness of the line, he
chooses in the menus with the pointer device, the command or the function
which allow a modification of the thickness of a line and then he introdu-
ces into the system the value of the desired thickness. This may imply a
relatively high number of operations, depending on the function or the
characteristic which is to be modified. When one wishes to modify a cha-
racteristic of one element, he only needs, with the present invention, to
select with the pointer device a characteristic similar on another element
displayed on the screen to produce directly the parameters pertaining to
the characteristics concerned. Thus for example, if one wishes to hatch a
portion of the drawing displayed visually on the screen, he only needs to
position the mouse on any other hatched area and actuate one of the but-
tons of the mouse to produce immediately on the screen the parameters
which make it possible to modify the type of lines used for the hatching,
the spacing and the slant of these lines.

If, as was described above, elements of a same drawing can be used as
basis for creating a new element which "inherits” the characteristics of
the element selected, it is also possible to make appear a drawing pre-
viously created and stored, in another window which can be activated on
the screen, and then to select with the pointer device any element of this
drawing so that the system creates an element of the same type possessing
the same characteristics in a drawing being executed, located in another
window of the screen of the device. To illustrate this point, reference
will be made to the drawings which represent a simplified example provided
for the purpose of illustrating the different steps. Figure 1 shows the
screen of the CAD/CAM system. In a first area on the screen located on the




pl‘ay A tree-structure—diagram associating a word to each hierarchy el ement

-of the objeqt |s dIS | Fd on the screen at the sane tine as the picture of
t he nodel n of a word in the structure diagram nakes it
possible to peratlon on the correspon- ding elenent, as well
as on all t a lower hierarghy, thus elimnating the need to

apply this operatlon to each elenent of a |ower |evel. However, this system
does not provide for a decrease of the num ber of commands or of
operations to be carried out for entering the characteristic paranmeters of
a command bgtdoncrleft-bandoside, therevigetisplayed a drawing including various ele-

ments. An arrow P symbolizes the area of the screen addressed by the poin-
ter device. The remaining of the screen is the work area in which the new
drawing will be created. |

The first operation consists in selecting an element of the drawing
displayed in the first area of the screen as indicated by the arrow P
which is directed towards an element which is a ciréie. The system, after
accessing to the information corresponding to the command which has ena-
bled the creation of this circle, actuates the command for creating a
circle exhibiting by default, all the parameters used for the creation of
the first circle. Figure 2 is a view of the screen on which one can see a
new circle created in the work area. Figure 3 illustrates the possibility
of selecting an attribute for an element, with the arrow P pointing here
to a hatched area. After actuating one of the control members of the poin-
ter device, the system produces as shown in figure 4, a menu for accessing
directly to the parameters pertaining to the command ensuring the hatching
of an element. One only then needs to choose the type of hatching desired
for applying it to an element.

One will further note that a device such as a digitizing table or di-
gitizer, which also makes it possible to select by visual pointing any
point of a drawing laid upon the table, can also be used as pointer de-
vice. In this case, the selection is not carried out any more by moving a
cursor on the screen by means of .a mouse, but by using the digitizing
table. |

It is hence easy to create a reference drawing including the main
design elements which will be the most frequently réproduced, and thereby
decrease considerably the number of commands or operations to be carried
out on the CAD/CAM, when executing new drawings. One will also note the
evolutionary nature of the system for carrying the described method into
effect, insofar as each new element created can in turn be used as refe-
rence element. When a reference drawing can be shared by several users in
an installation including several CAD/CAM systems connected together in a
computer network for example, the standardization of the drawings produced
is considerably facilitated. In actual fact, the final aspect of the dra-
wings will be uniform if the users employ the elements of the reference
drawing for their new creations.



The .purpose_of the present invention is to reduce the nunber of operations

or of comnands to be i ntroduced into a CAM CAD system when creating a new

'obj ect or wh enHa Beeg ReplacaXi St i ng object. The present invention is also
ai med at i npr ﬁ ard| zation of the results obtained by neans of

t hese systens -3--7 -

In the examples described above, reference is made to a straight line
or to a circle, and further to the aspect of hatched areas, which are ele-
ments and a characteristic of a relatively simple nature. Clearly, the
same method is applicable to any other more complicated element or charac-
teristic, in particular in the area of three-dimensional CAD/CAM or in the
area of machining tolerances. '

Reference is made above to a ”drawihg"’, but the above obviously also
applies to any other methods which can be carried out using CAD/CAM, such
as for example defining machining paths.

The device which makes it possible to carry into effect the above des-
cribed method comprises generally a microprocessor calculating unit provi-
ded with a memory (RAM), as well as with a bulk saving unit, such as a ma-
gnetic or optical disc. It further includes means which make it possible
to display graphically an object as well as pointer means which make it
possible to introduce orders into the system. The user interface on such
systems can assume various forms. One can introduce the commands into the
system for example by typing orders recognized by the system on a keyboard
or by selecting a command in a menu displayed on the screen by using the
pointer means. One can also consider the use of a digitizing table. A user
interface with mulitiple windows will be preferred, in which one can ope-
rate selections in menus or with icons displayed on the screen, by means
of a mouse. This system includes also output peripherals, such as printers
or plotters. Such devices make it possible to carry into effect the method
described above and hence to produce more rapidly and with less operations
the expected resuits. In the case of a collective use of such systems
connected together in a computer network for example, the uniformity of
the results will be considerably improved.
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. eet 1
The present |n g asBeeﬁ at providing a CAD) CAM system using a

process whi ch ove- nenti oned drawbacks and which is
characterized s set forth in claiml. The annexed draw ng
illustrates schematically and by way of exanple certain steps of the nethod
according to the present invention. Figurges 1 to 4 illustrate the display
devi ce of the CAD/ CAM s@emat different steps. W shall refer, for

descri bi ng tgw mnm‘ of the present invention, a CAD/ CAM system
i ncluding a

d-and a poin-
CLAIMS

1. A CAD/CAM system using a method which makes it possible to create and

process representations of objects in two or three dimensions in a compu-

ter and to reproduce these representations through the use of display
means and/or manufacturing means, in which

- at Jleast one element is constructed, this-element possessing various at-
tributes, which are dependent on parameters pertaining to the command
which has made it possible to generate said element, and

- the information pertaining to the constructed element, such as the type
of element, its attributes and the relations which link this element to
other elements are saved in a memory,

characterized

- in that the information pertaining to the command which has made it pos-
sible to generate said element as well as the parameters of this cormmand
are saved in a memory, so that this element becomes a reference element
permitting the construction of other similar elements,

- in that the access to a command or to its parameters is obtained by se-
lecting visvally by means of a pointer device, an element or a reference
element, respectively a characteristic of an element or a characteristic
of a reference element. .

2. A CAD/CAM system according to claim 1, characterized in that the re-
presentation including the reference elements among which the selection is
made with a pointer device, is displayed in a area of the screen.

3. A CAD/CAM system according to claim 1, characterized in that the ac-
cess to the representation including the reference elements among which a
selection is made with a pointer device, is ensured by the means of a di-
gitizer.

4. A CAD/CAM system according to claim 2, characterized in that the area
on the screen on which is displayed the representation including the refe-
rence elements among which a selection is made with a pointer device,
coincides with the work area on which is found the representation in the
process of its elaboration.

5. A CAD/CAM system according to claim 2, characterized in that the area



ter device such as a nouse, as well as a user interface with nultiple

w ndows nmaking it possible to display on a zone or a wi ndow of the screen
and in two or three dinensions, an object or the trajectory of a tool used
for machining the sane. One will note that the nunber of win- dows as well
as their outlay is not inportant, and th@&@ ~the user can choose their
nunber, position and size. The follow ng exanple is concerned wth the
maki ng of a drawi ng which the user will create using the commands at his

di sposal in the CAD/CAM software. An elenent is defined as any independent
i tem or paof the screen on which is displayed the representation including the refe-

rence elements among which a selection is made with a pointer device, is
different from the work area.

6. A CAD/CAM system according to one of the preceeding claimschapacteri-
zed in that access to the parameters of a command is achieved by dis- .
playing an order menu on the screen. '

This Sheet Has Been

[T

——

T

*



of ‘the drawi ng on which an operation can be carried out. A drawing is
conpri sed of an assenbly of el enents having each one certain attribu- tes.
For instance, a straight line, which is an elenment of the drawing, wll
have anongst other attributes the thickness or the colour used in its
representation on the screen. A command-of@faincti on nakes it gene- rally
possi ble when drawing this line, either to create a new elenent or to
nodi fy the attributes of an existing elenment. Each command or function can
necessitate to define beforehand a certain nunber of para- neters. For
exanpl e, the command which nmakes it pdSBSBRAGD submit an

A CAD/CAM system using a method in which a command or a function is
selected, as well as the parameters pertaining to this command, by the di-
rect selection with the pointer device of an element which was generated
by a similar command, displayed either in the area of the screen in which
work is being carried out, or in another area of the ‘screen, or on a digi-
tizer.

i



-4- elenment to a rotation, requires that the value of the angle of rotation
-be i ntroduced. According to the paraneters defined for a given command, one
will obtain after execution of said command, an el enent possessing certain
attri butes. Accordlngly, an el ement assunes different appearan- ces
accordin, S : . -
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| owed its generation. Generally, in conventional CAD/ CAM systens, the
el'enments generated, as well as their attributes, are stored in the nenory
of the device, so that one can display the drawing |l ater on the screen, in
order to in- troduce m)dlflcatlons therein. The method according to t he
present | conmmand
maki ng it possible to create a g those available in the
CAD/ CAM|system 2. Definition o m&ggmrs relating to this co
in orden to
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”"m ,"'" ml m ’i" Computer aided design and manufacturing system

T he present invention is concerned with a computer aided design and
manufacturing system.

Conventional computer aided design and/or manufacturmg systems, ab-
breviated hereafter to CAD/CAM, include generally a central calculating
unit, a screen for making it possible to visually display the objects
created and a device for entering data, such as a keyboard and/or a poin-
ter device such as a mouse. These systems are equally provided with a
user interface including programmes which make: it possible for the user to
create or modify representations of objects by displaying them visuvally on
the screen in two or three dimensions, so that they may be subjected to a
subsequent treatment, such as for example printing on a sheet of paper or
controlling a machine tool. When using such systems, the user is confron-
ted with the problem of the initial training requiring that he memorizes a
high number of commands and/or of operations for representing an object.
In addition, after his training is completed, the user must often, when
creating or modifying an object, carry out in a repetitive manner a series
of commands or operations which are always identical for a given task,
which results in increasing the time needed for the work. When a CAD/CAM
system is used by a group of people, then there is the problem of standar-
dizing the objects (drawings, plans, machining path, etc) within the com-
pany : actually, the flexibility offered by these CAD/CAM systems is such,
that each user adopts a certain number of conventions or rules (options of
construction in different planes, thickness of lines, type of hatching,

- character type), so that it becomes difficult for a person who has not
executed the drawing, to modify it.

User interfaces with multiple windows make it possible to solve in
part these problems. The use of a mouse, which makes it possible to move a
pointer on the screen to select for example a command in a pull-down menu,
diminishes the number of commands to memorize and enables a fast selec-
tion. However, for many commands, a high number of parameters must be in-
troduced, which implies a succession of operations of the mouse in a cas-
cade of menus appearing on the screen. Certain interfaces also use menus

with icons representing diagrammatically the commands or the objects, and
' *his is the replacement sheet

Date: 19 DCT 1990



the;; can be repeat'é_d 6. Selection of one of the ref
onhe of |its HtliShpetHbaﬁe@sR cedsi ng t he poi nter devi ce.

one of the c of t he pointer device allqw Yoty 11
menory conta| rratlon relating to the reeengs‘g

sel ected and t e use o t e command asso@ ated with pslit
possi bl e, accordingly, to create a simlar

this improves the ergonomic aspects, but does not obviate either the need
to define numerous parameters for certain operations.

The European patent EP 0.241 071 Bl teaches a CAD/CAM system using a
method making it possible to create and process two-dimensional or three-
dimensional models of objects and to display these models visually on a
screen. A tree-structured diagram, associating a word to each hierarchical
element of the object appears on the screen at the same time as the image
of the model and the selection of a word in the structure diagram makes it
possible to carry out an operation on the corresponding element, as well
as on alli the elements hierarchically inferior, thus eliminating the need
to carry out this operation on each element of an inferior level. However,
this system does not make it possible to decrease the number of commands
or of operations to be carried out when entering the characteristic para-

.meters' of a command for creating a new model.

The purpose of the present invention is to reduce the number of opera-
tions or of commands to be carried out with a CAD/CAM system when creating
a new object or when modifying an eXisting object. The present invention
is equally aimed at improving the standardization of the results obtained
with these systems, within a company.

The object of the present invention in a CAD/CAM system using a method
which obviates the above-mentioned drawbacks and which is characterized by
the features set forth in claim {.

The annexed drawing illustrates schematically and by way of example
certain steps of the method according to the present invention.

Figures 1 to 4 show the visual display device of the CAD/CAM system at
different steps.

To describe the method object of the present invention, a CAD/CAM sys-
tem will be used, which includes a screen, a keyboard, a pointer device
such as a mouse, as well as a user interface with multiple windows which
makes it possible to display in an area or window of the screen the repre-
sentation in two or three dimensions of an object or of a tool path used
for making the same. One will note that the number of windows as well as
their layout is not important, and the user can chose their number, layout
and size.

The following example concerns the execution of a drawing which the
user will create by using the commands existing in the software of the



el enent, t

, the par arreters.fgasfsoci ated to the conmand bei X
fault as—those-introduced upon creation of the refereﬁpmwgﬁmum'r

carrying %sSBJ@?Ha%% e%(‘ﬁ QR at point 6, the actuation ¢f Ja se- cond copmpand

menber of .
par arreters
t he sel ect
same type
di fferent

v

i ce causes the display on th
h t he command _whi ch had enabl ed

4>crﬁg@'q# o e

generat| pnj of

e s enabl es the user to create|ak—eterent—et—the
as the eI ement sel ected, but having other attributes. The
steps of the construction of a straight line WTT now

CAD/CAM. An element is defined as any independent entity, part of the dra-
wing, on which an operation may be carried out. A drawing consists of a
collection of elements, each having certain attributes. An element of the -
drawing such as a straight line for example will have as attributes,
amongst others, the thickness or the colour of its plot on the screen. The
use of a command or of a function enables generally either to create a new
element or to modify the attributes of an existing element. Each command
or function may require that a certain number of parameters be defined be-
forehand. For example, the command which makes it possible to carry out a
rotation of an element necessitates the introduction of the value of the
angle of rotation. According to the parameters defined for a given com-
mand, one will obtain after the execution of said command, an element pos-
sessing certain attributes. Accordingly, an element assumes different as-
pects according to the parameters defined for the command which allowed '
its generation.

Generally, in the conventional CAD/CAM systems, the elements generated
as well as their attributes are stored in the memory of the device, so
that one can later display visuvally the drawing on the screen in order to
bring modifications thereto. The method according to the present mventxon
includes the following steps :

1. Selection of a command ehabling the creation of an element, among
those available in the CAD/CAM system.

2. Definition of the parameters pertaining to this command, in order to
obtain an element possessing certain determined attributes.

3. Execution of the command actuating the visual display on the screen of
the created element, as well as storing in a memory the type of ele-
ment created and its attributes.

4. Storing into a memory the type of comumand which enabled the generation
of said element, as well as the parameters associated with this
command.

5. Steps { to 4 enable the elaboration of a reference element; they can
be repeated.
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7. Operation of a control member of the pointer device for allowing ac-
cess to the memory containing the information pertaining to the selec-
ted reference element and actvation of the command associated with
this element, enabling as a result the creation of a similar element,
the parameters associated with the command being by default the same
as those introduced upon the creation of the reference element.

When carrying out the selection described in step 6, the operation of
a second control member of the pointer device will result in the visual
_display on the screen of parameters associated with the command which made
it possible to generate the selected element. This enables the user to -
create an element of the same type as the selected element, but having
other attributes.

The different steps of the construction of a straight line will be de-
tailed hereafter, by way of example.

Firstly, the level at which this straight line is to be constructed is
defined. The use of different “levels” makes it possible to break down a
complex drawing into a juxtaposition of planes. Thus, by constructing cer-
tain elements at different levels, one can obtain partial views of the ob-
ject, which only include the elements found at one level. By placing for
example at level O the elements of the structure of an object and at level
1 the elevations, one can, by actuating and/or by preventing the display
of selected levels, visualize the object with or without elevations. Then
the starting point must be defined and also the end point, as well as dif-
ferent parameters relating to the type of plot used (full line, dotted
line, broken line, ...), the thickness of this line or the colour used for
displaying this line on the screen. These different parameters are saved
in the memory of the calculating unit, along with the information enabling
to locate this straight line in the drawing. When one wishes to construct
a second straight line, instead of actuating the menu for drawing lines
with the mouse, then introducing the parameters relating to the thickness
of the line, the type of line, etc, ... as previously, the user will sim-
ply indicate by means of the mouse any point located on the first straight
line and actuate one of the buttons of the mouse. In this operation and
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owing to the information stored in the memory during the construction of
the first straight line, the system automatically switches to the
”straight line creation” mode. To define a new straight line, it suffices
then to define the two points between which the new straight line is to
extend, and the parameters of thickness of the line as well as of the type
of line and the level of construction used will be, by default, the same
as those defined for the first straight line. Obviously, the parameters
pertaining to the second straight line can be modified at a later time,
if necessary.

Usvally, when one proceeds to modify certain characteristics or attri-
butes of an element such as for example the thickness of the line, he
chooses in the menus with the pointer device, the command or the function
which allow a modification of the thickness of a line and then he introdu-
ces into the system the value of the desired thickness. This may imply a"
relatively high number of operations, depending on the function or the
characteristic which is to be modified. When one wishes to modify a cha-
racteristic of one element, he only needs, with the present invention, to
select with the pointer device a characteristic similar on another element
displayed on the screen to produce directly the parameters pertaining to
the characteristics concerned. Thus for example, if one wishes to hatch a
portion of the drawing displayed visually on the screen, he only needs to
position the mouse on any other hatched area and actuate one of the but-
tons of the mouse to produce immediately on the screen the parameters
which make it possible to modify the type of lines used for the hatching,
the spacing and the slant of these lines.

If, as was described above, elements of a same drawing can be used as
basis for creating a new element which "inherits” the characteristics of
the element selected, it is also possible to make appear a drawing pre-
viously created and stored, in another window which can be activated on
the screen, and then to select with the pointer device any element of this
drawing so that the system creates an element of the same type possessing
the same characteristics in a drawing being executed, located in another
window of the screen of the device. To illustrate this point, reference
will be made to the drawings which represent a simplified example provided

" for the purpose of illustrating the different steps. Figure 1 shows the
screen of the CAD/CAM system. In a first area on the screen located on the
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ments. An arrow P symbolizes the area of the screen addressed by the poin-
ter device. The remaining of the screen is the work area in which the new
drawing will be created.

The first operation consists in selecting an element of the drawing
- displayed in the first area of the screen as indicated by the arrow P
which is directed towards an element which is a circle. The system, after
accessing to the information corresponding to the command which has ena-
bled the creation of this circle, actuates the command for creating a
circle exhibiting by default, all the parameters used for the creation of
the first circle. Figure 2 is a view of the screen on which one can see a
new circle created in the work area. Figure 3 illustrates the possibility
of selecting an attribute for an element, with the arrow P pointing here
to a hatched area. After actuating one of the control members of the poin-
ter device, the system produces as shown in figure 4, a menu for accessing
directly to the parameters pertaining to the command ensuring the hatching
of an element. One only then needs to choose the type of hatching desired
for applying it to an element.

One will further note that a device such as a digitizing table or di-
gitizer, which also makes it possible to select by visual pdinting any
point of a drawing laid upon the table, can also be used as pointer de-
vice. In this case, the selection is not carried out any more by moving a
cursor on the screen by means of a mouse, but by using the digitizing
table.

It is hence easy to create a reference drawing including the main
design elements which will be the most frequently reproduced, and thereby
decrease considerably the number of commands or operations to be carried
out on the CAD/CAM, when executing new drawings. One will also note the
evolutionary nature of the system for carrying the described method into
effect, insofar as each new element created can in turn be used as refe-
rence element. When a reference drawing can be shared by several users in
an installation including several CAD/CAM systems connected together in a
computer network for example, the standardization of the drawings produced
is considerably facilitated. In actuval fact, the final aspect of the dra-
wings will be uniform if the users employ the elements of the reference
drawing for their new creations_.
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as for exanpl ¢,t{jfe teXapPRESdescribed above, reference is made to a straight line
or to a circle, and further to the aspect of hatched areas, which are ele-
ments and a characteristic of a relatively simple nature. Clearly, the
same method is applicable to any other more complicated element or charac-
teristic, in particular in the area of three-dimensional CAD/CAM or in the
area of machining tolerances.

Reference is made above to a "drawing”, but the above obviously also
applies to any other methods which can be carried out using CAD/CAM, such
as for example defining machining paths.

The device which makes it possible to carry into effect the above des-
cribed method comprises generally a microprocessor calculating unit provi-
ded with a memory (RAM), as well as with a bulk saving unit, such as a ma-
gnetic or optical disc. It further includes means which make it possible
to display graphically an object as well as pointer means which make it
possible to introduce orders into the system. The user interface on such
systems can assume various forms. One can introduce the commands into the
system for example by typing orders recognized by the system on a keyboard
or by selecting a command in a menu displayed on the screen by using the
pointer means. One can also consider the use of a digitizing table. A user
interface with multiple windows will be preferred, in which one can ope-
rate selections in menus or with icons displayed on the screen, by means
of a mouse. This system includes also output peripherals, such as printers
or plotters. Such devices make it possible to carry into effect the method
described above and hence to produce more rapidly and with less operations
the expected results. In the case of a collective use of such systems
connected together in a computer network for example, the uniformity of
the results will be considerably improved.
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1. A CAD/CAM system using a method which makes it possible to create and
process representations of objects in two or three dimensions in a compu-
ter and to reproduce these representations through the use of display
means and/or manufacturing means, in which

- at least one element is constructed, this element possessing various at-
tributes, which are dependent on parameters pertaining to the command
which has made it possible to generate said element, and

- the information pertaining to the constructed element, such as the type
of element, its attributes and the relations which link this element to
other elements are saved in a memory, '

characterized

- in that the information pertaining to the command which has made it pos-
sible to generate said element as well as the parameters of this command
are saved in a memory, so that this element becomes a reference element
permitting the construction of other similar elements,

- in that the access to a command or to its parameters is obtained by se-
lecting visually by means of a pointer device, an element or a reference
element, respectively a characteristic of an element or a characteristic
of a reference element.

2. A CAD/CAM system according to claim 1, characterized in that the re-
presentation including the reference elements among which the selection is
made with a pointer device, is displayed in a area of the screen.

3. A CAD/CAM system according to claim 1, characterized in that the ac-
cess to the representation including the reference elements among which a
selection is made with a pointer device, is ensured by the means of a di-
gitizer.

4. A CAD/CAM system according to claim 2, characterized in that the area
on the screen on which is displayed the representation including the refe-
rence elements among which a selection is made with a pointer device,
coincides with the work area on which is found the representation in the
process of its elaboration. |

5. A CAD/CAM system according to claim 2, characterized in that the area
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COMPUTER AIDED DESIGN AND MANUFACTURING SYSTEM

ABSTRACT

A CAD/CAM system using a method in which a command or a function is
selected, as well as the parameters pertaining to this command, by the di-
rect selection with the pointer device of an element which was generated
by a similar command, displayed either in the area of the screen in which
work is being carried out, or in another area of the s‘creen, or on a digi-
tizer.

FIGURE 4
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The present invention is concerned with a system of computer aided
design/computer aided manufacturing.

Conventional systems of cotnputer_ aided design/computer aided manu-
facturing hereafter abbreviated CAD/CAM include generally a central
computer unit, a screen for displaying the objects created and a device
for the introduction of data, for example a keyboard and/or a pointer
device such as a mouse. These systems are equally provided with a user
interface including programmes which assist the user in the creation
and the modification of the representation of objects by displaying
them on the screen in two or three dimensions, which allows their sub-
sequent processing, such as for éxample their printing on paper or

their use for the control of a machine tool. When using such systems,

the user is confronted with a problem of initial training, given the

high number of commands and/or of operations to be memorized for repre-
senting an object. Furthermore, once the training is completed, the
user must very often, when creatin_g or modifyiné' an object, carry out
repeatedly a .nﬁmber of comﬁxands or operations which é,re alWays identi-
cal for a given task, which results in an inchease of the time requi-
red. When a CAD/CAM system is used by several persons, the problem ari-
ses of the siandardization of the objects (drawings, layouts, machining
plans) within the company; actually, the flexibility offered by these
CAD/CAM systems is such that each user adopts a certain number of
conventions and rules (construction options in different planes, thick-
ness of lines, type of hatching, character policy), so that it becomes
difficult for a person who has not designed a drawing to modify it.

User interfaces with multiple windoWs make it possible to resolve
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sible to move a pointer on a screen to choose a command, for example,
on a scroll down menu reduces the number of commands to be memorized
and enables a rapid selection. Nevgrtheless, for numerous commands, it
is necessary to introduce an important number of parameters, which im-
plies a succession of operations of the mouse in a cascade of menus ap-
pearing on the screen. Certain interfaces also use menus including
icons depicting the commands or the objects, which improves ease of
use, but does not avoid having to define numerous parameters for cer-
tain operations.

The European patent EP 0 241 071 Bi teaches a CAD/CAM system using
a method which makes it possible to creaté and process models of ob-
jects in two or three dimensions and reproduce these models on a dis-
play. A tree-structure diagram associating a word to each hierarchy
element of the object is displayed on the screen at the same time as
the picture of the model and the selection of a word in the structure
diagram makes it possible to carry out an operation on the correspon-
ding element, as well as on all the elements of a lower hierarchy, thus
eliminating the need to apply this operation to each element of a lower
level. However, this system does not provide for a decrease of the num-~
ber of commands or of operations to be carried out for entering the
characteristic parameters of a command upon creation of a new model.

The purpose of the present invention is to reduce the number of
operations or of commands to be infroduced into a CAM/CAD system when
creating a new object or when modifying an existing object. The present
invention is also aimed at improving ‘the standardization of the results

obtained by means of these systems within a company.
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The present invention is aimed at providing a CAD/CAM system using
a process which obviates the above-mentioned drawbacks and which is
characterized by the features set forth in claim 1.

The annexed drawing illustrates schematically and by way of example
certain steps of the method according to the present invention.

Figures 1 to 4 illustrate the display device of the CAD/CAM system
at different steps.

We shall refer, for describing the process object of the present
invention, a CAD/CAM system including a screen, a keyboard and a poin-
ter device such as a mouse, as well as a user interface with multiple
windows making it possible to display on a zone or a window of the
screen and in two or three dimensions, an object or the trajec@ory of a
tool used for machining the same. One will note that the number of win-
dows as well as their outlay is not important, and that the user can
choose their number, position and size. _

The following example is concerned with the making of a drawing
which the user will create using the commands at his disposal in the
CAD/CAM software. An element is defined as any independent item or part
of the drawing on which an operation can be carried out. A drawing is
comprised of an assembly of elements having each one certain attribu-
tes. For instance, a straight line, which is an element of the drawing,
will have amongst other attributes the thickness or the colour used' in
its representation on the screen. A command or function makes it gene-
rally possible when drawing this line, either to create a new elemént
or to modify the attributes of an existing element. Each command or
function can necessitate to define beforehand a certain number of para-

meters. For example, the command which makes it possible to submit an
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be introduced. According to the parameters defined for a given command,

In the exanple

one will obtain after execution of said command, an element possessing
certain attributes. Accordingly, an element assumes d_ifferent appearan-
ces according to the parameters definéd for the command which have al-
lowed its generation.

Generally, in conventional CAD/CAM systems, the elements generated,
as well as thgir attributes, are stored in the memory of the device, so
that one can display the drawing later on the screen, in order to in-
troduce modifications therein. The method according to the present in-

vention includes the following steps.

1. Selection of a command making it possible to create an element,

among those available in the CAD/CAM system.

2. Definition of the parameters relating to this command, in order to

obtain elements possessing certain determined attributes.

3. Execution of the command causing the dispiay on the screen of the
element created, as well as the storing in the memory of the element

created and of its attributes.

4. Storing in a memory of the type of command which had allowed the
generation of said member, as well as the parameters associated to this

command.

5. Steps 1 to 4 make it possible to construct a reference element; -
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6. Selection of one of the reference elements or of one of its attri-

butes by using the pointer device.

7. The actvation of one of the command members of the pointer device
allowing access to the memory containing the information relating to
the reference element selected and the use of the command associated
with this element makes it possible, .accordingly, to create a similar
element, the parameters associated to the command being the same by de-
fault as those introduced upon creation of the reference element.

‘When carrying out the selection at point 6, the actuation of a se-
cond command member of the pointer device cavses the display on the
screen of the parameters associated with the command which had enabled
ihe generation of the selected element. This enables the user to create
an element of the same type as the element selected, but having other
attributes. _

The different steps of the construction of a straight line will now
be described in detail hereaftei-, by way of example.

One defines beforehand the level at which this straight line is to
be constructed. The use of different ”levels” -makes it possiblt_e to de-
compose a complicated drawing into a juxtaposition of planes. Thus, by
constructing certain elements at different levels, one can obtain par-
tial views of the object including only those elements situated at one
'level. By selecting level O for example, the structural elements of an
object and at level 1 the dimensions, one can, by activating and/or by

inhibiting the display of the various levels, visualise the object with
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and without its dimensions. One must then define the starting point,
the arrival point, as well as the different parameters relating to the

type of straight line used (full, dotted, discontinued ...), the thick-

ness of this line or the colour' used for representing this straight -

line on the screen. These different parameters are saved in the memory
of the computer unit, together with the information enabling to loca-
lise this straight line in the drawing. When one wishes to construct a
second straight line, instead of activating the menu enabling him to
draw lines using the mouse, then introducing the parameters relating to
the thickness of the line, the type of line, etc.. as previously, he
will simply point with the mouse at any point located on the first line
and actuate one of the push-buttons of the mouse. During this operation
and thanks to the information memorized When constructing ihe first
line, the system will automatically switch to the straight line cons-
truction mode. To define a new straight line, one only needs to define
two points between which he wishes to draw this new straight line, the
parameters concerning the thickness of the straight line as well as the
type of straight line .and the level of construction used being by de-
fault the same as those which were defined for the first straight line.
It is however obvious that one can modify later, if necessary, the pa-
rameters related to the second straight line.

Usually, when one proceeds to the modification of certain characte-
ristics or attributes of an element, such as for example the thickness
of a straight line, and he chooses in the menus, by using the pointer
device, the command or function which makes it possible to modify the
thickness .of a straight line and then he introduces into the system the

value of the desired thickness. This can imply a relatively high number
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of operations depending on the function or characteristic which one
wishes to modify. Should one want to modify a characteristic of an ele-
ment, according to the present invention, he only needs to choose with
the pointer device, a characteristic similar on another element dis-
played on the screen to generate directly the parameters concerning the
characteristics concerned. Thus for example, should one wish to hatch a
part of the drawing displayed on the screen, he only needs to position
the mouse on any other hatched area and actuate ohe of the buttons of
the mouse to produce immediately on the screen ' parameters enabling a
modification of the type of line used for the hatching, the spacing and
the slope of ‘these lines.

If, as described above, the elements of one same drawing can be
used as a basis for creating a new element which “inherits” the -charac-
teristics of the selected element, it is also possible to display a
drawing which was made and stored previously, in another window which
is activated on the screen, then to point any element of -this drawing
and the system will create an element of the same type having the same
characteristics in a drawing which is being constructed in another win-
dow opened on the screen of the device. To illustrate the above, refe-
rence will be made to the drawings which illustrate a simplified
example illustrating the various steps. Figure 1 shows the screen of
the CAD/CAM system. In a first zone of the screen, situated at the bot-
tom left-hand side, a d_rawing comprised of several elements is dis-
played. The arrow P symbolisés the zone' of the screen addressed by the
pointer device. The remainder of the screen forms the ‘work zone in
which a new drawing will be created.

T he first operation consists in selecting an element of the drawing
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CLAIMS 1. A
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for displayin

which points to an element of the circle type. The system, after having
accessed to the information corresponding to the command which has ena-
bled the creation of this circle activates the command enabling the
creation of a circle with, by deféult, the parameters used for the
creatibn of the first circle. Figure 2 is a view of the screen on which
one can see a new circle created in the working zone. Figure 3 illus-
trates the possibility of selecting an attribute of an element, with
the arrow P pointing on a hatched zone. After having actuated one of
the command members of the pointer device, the system displays, as can
be seen in figure 4, a menu which provides direct access to the parame-
ters relating to the command enabling the hatching of an element. The
user only needs to choose the type of hatching he wishes for applying
it to an element. |

One will further note that a device, such as a digitizing table or
digitizer, which also allows the selection. of any point of the drawing
placed on the table, can be used as a pointer device. In this case, the
selection is not made any more by m_oving an arrow on the screen with a
mouse, but by using the digitizing table.

It is hence easy to creaté a reference drawiné including the main
components of the design which will be reproduced the most frequently,
to decrease to a large extend the number of commands or operations to
be carried out in a CAD/CAM system when creating new drawings. One will
further note the adaptable nature of a system using the process descri-
bed, in that each new element created can be used in turn as a refe-
rence element. When a reference cirawing can be shared by several users,

in an installation including several CAD/CAM systems connected together
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wings produced is facilitated to a considerable extent. In fact, the
final presentation of the drawings will be uniform if the users use
elements of the reference drawing for their new creations.

In the examples described abové, reference is made to a straight
line 6r to a circle, as well as to the visual appearance of the hat-
ching, which are relatively simple ele;nents and characteristic featu-
res. It is clear that the same process is applicable to any other ele-
ment or to any other characteristic feature of a more cotnplex nature,
in particular in the area of three-dimensional CAD/CAM or in the area
of machining tolerances.

Reference is made hereabove to a “drawing”, but the invention is
obviously applicable to any other operation which can be carried out by

- means of CAD/CAM systems such as the construction of machining drawings
for example. '

The device which makes it possible to carry out the process descri-
bed above includes generally a microprocessor unit with a memory (RAM),
as well as a mass memory such as a magnetic disk or an optical disk. It
further includes means which make it possible to display a graphical
representation of an object, as well as pointer means which make it
possible to enter commands into the system. The user interface on such
systems can assume various different forms. One can introduce commands
into the system, for example by entering via a keyboard orders recogni-
zed by the system or by selecting a command in a menu displayed on the
screen using the pointer device. One can also envisage the use of a di-
gitizing table. One will prefer a multi-window user interface in which

he can operate selections in menus or use icons displayed on the
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screen, with a mouse. These systems also include output peripherals
such as printers or plotfers. Such devices make it possible to carry
out the method described above and, accordingly, to produce the results
anticipated more rapidly and with less manual operationjs. In the case
of a collective use of such systems cbnnected together for example by a
computer network, the standardization of the results is considerably

improved.



- 12 - 3. A CAM CAD system according to claim1, characterized in that the
-representation including the reference el enents anpbngst which is made the
selection by a pointer is accessed to by neans J:l,(,q A CAM CAD
system ac__o_LdLﬂg—t—e~e+ar1Tr‘Z" characterized in tm ;’z}éh!] %Etlre screen
on which is di present ation including reference ellefents
anongst _V\/m ﬁ “\ l.ection using a pointier 4 LPEOGFPES [wift-h the.

ijon C

wor ki ng zo l'ocat ed t he tkpresents

1

r—l-

CLAIMS

i. A CAM/CAD system using a method for generating and for processing

_-}epiégeﬁtiﬁdﬁ "of “objects"in two- or='th'1-‘éé"ﬂi'hiéri's'ions using a computer
and for displaying these representatxons on dxsplay means a.nd/or repro—
ducing them by manufacturing means, wherein : ' '

- at least one element is constructed, which has various attributes
which afe dependent on the parameters relatiog to the command which
had enabled the generation of said element,

- the information relating to the element constructed, such as the type
of element, its attributes and the relations which link it to other
elements are saved in a memory,

characterized )

- in that the information relating to the command which had enabled the
generation of said element, as well as the parameters of this command
are saved in a memory, in such a manner that this element becomes a
reference element enabling the construction of other similar glé-
ments,

- in that the access to a command or to its parameters is obtained by
visual selection using a pointer device, of an element, of a refe-

rence element, of a characteristic of an element or of a characteris-

tic of a reference element.

2. A CAD/CAM system according to claim 1, characterized in that the
representation, including reference elements amongst which is made the
selection by the use of a pointer, is displayed on a zone of the

screen.
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3. A CAM/CAD system according to claini 1, characterized in that the
representation 1ncludmg the reference elements amongst which. is made_

_,the ‘selection by a. poxnter s accessea to by meagns of a digitizer.

4. A CAM/CAD system aceerding to claun 2, characterized in that the
zone on the screen oﬁ which is displayed the representation incl_uding
;ef erence elements amongst which is made the selection using a pointer,
coincides with the working zone on which is located the representation

being constructed.

5. A CAM/CAD system according to one of the preceding claims, charac-
terized in that the zonme of the screen on which is displayed the repre-
sentation including reference elements amongst which is made the selec-

tion using a pointer, is distinct from the workiag zone.

6. A CAM/CAD system according to one of the preceding claims, charac-
terized in that the access to the parameters of a command can be

achieved using a command menu displayed on the screen.
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COMPUTER AIDED DESIGN AND COMPUTER AIDED MANUFACTURING SYSTEM

ABSTRACT

A CAD/CAM system uéing a method in which a command or a function is
selected, as well as the parameters pertaining to this command, by the di-
rect selection with the pointer device of an element which was generated
by a similar command, displayed either in the area of the screen im which

work is being carried out, or in agother area of the screen, or on a digi-
tizer.
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