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Feature Recognition System User Manual

This chapter will explain the installation procedure and operation example of feature
recognition CAD (FRCAD) software. The explanation on how to use the software is covered in
Chapter II Section 6. This chapter will cover the following:

6.1. Outline: The installation procedure and structure of the software. FRCAD software is
supplied merged with PCadCam2000 software; however user has to install the software
independently.

6.2. Drawing Database Registration: The procedure to register data into drawing database to
prepare FRCAD operation on two-dimensional CAD system that the user used.

6.3. Examples: Several examples will be presented.

6.1. Outline

This section will describe the preparation for FRCAD software installation. There are
two important files to run FRCAD: frarx and frcad.mdb; and these two files will be set
automatically when user installs PCadCam2000 to C:\Program Files\PCadCam folder.

The following section will describe the method to install FRCAD database.

6.1.1. Connecting Database
FRCAD is operational in database administration system using Microsoft Office
ACCESS software. The database is connected via ODBC application, which is included
automatically when installing Microsoft WINDOWS operating system. User can also
download ODBC application from Microsoft.com.

Perform the following operation to set ODBC:

1. Open Control Panel to bring up a display as shown on Figure 6-1. Depends on the

operating system; ODBC maybe be located in control system under administrative tool.
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Figure 6-1. ODBC display from Windows Control Panel

2. Click on the ODBC icon and the display is switched as Figure 6-2 to display the ODBC

data source administrator. Click on “Add” button.

€ ) ce Admini

 User DSN | System DSM | File DS | ODBC Drivers | Tra

GINg I About I

Uszer Data Sources: add
| Mame | Driver |
| dBASE Files Microzoft dB aze Dnver [*.dbf]
| Excel Files Microsoft Excel Driver [*.xlz]
| FouPro Files Microsoft FoxPro Driver [.dbf) Corffigurs,.. |
M5 Access 37 Database  Microsoft Access Driver [*.mdb)
Test Files Microzoft Text Diriver [* bat; *caw)

An ODBC User data source stores information about how to connect to
the indicated data provider. & User data source iz only wizible to pou,

mmd mmm mmh ks s A s s s iremin b e i

ok | 4w | mwmw | mr

Figure 6-2. ODBC data source administrator

3. Figure 6-3 will show the next dialog box to select database driver. Select Microsoft
Access Driver then click on “FINISH” button.

Create New Data Source &|

Select a driver for which you want to set up a data source.

M ame | WA
Diriver da Microsoft para arquivos testo [“tat; " cev] 4
Driver do Microsoft Access (7 mdb)
Diriver do Microsaft dBaze [*.dbf)
Diriver do Microgoft Excell® xlz]

Diiver do Microzoft Paradox [*.db |
Driver para o Microsoft Yisual FoxPro

Microzoft Access-Treiber [".mdb]
M@cr-:-soft dB aze Driver [*.dbf)

kdimrmnm FbAD —mam W IED Crnme % AREL

< |

£

Iv-‘hhh—‘hhhh

| Fimizh | Cancel

Figure 6-3. Selection on database driver

PCadCam International (PCI) 2



Feature Recognition

4. The display will switch into Figure 6-4 for the user to input Data Source Name. The data

source name for FRCAD is “frcad”. Input the name in small letter. Do not change the

name or FRCAD will not run. User can input any description in the lower column. Click

on “Select” button.

GOEC Microsoft Accacs 97 Satup

D'ata Source M ame: |In::ad

E

D escription: |Aulnmatic Feature Recognition
Cancel I
- Databage

Database: Help

Lieale... | Repar. .. Compat... |

L

Bdvanced ..

— Syztem Databaze

v Mone
i [Database:

SustermDatabase.,.

Optiats:»

Figure 6-4. Data source input display

5. The system will then ask user to select the database file via a dialog box as shown on
Figure 6-5. Select database name “frcad.mdb” then click on OK button.

Select Database El
Database Mame Directories: oK.
|frn:a|:|.mu:ll:u c:¥program files¥ pcadcam

Cancel

[ c¥
Sft.mdb [ Proaram Files Hel

= PCadCam —_

g EILES t [ Read Only

HPRoT | Excluzive

Lizt Filez of Type: Dirives:
Arccess Databases [“.mj | =« j Metwork...

Figure 6-5. Database file selection
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6. Upon completion of step 1 to 5; the display will return to the first display with an
additional “frcad” added in the User Data Sources as shown on Figure 6-6. User should
confirm that FRCAD exists on the list. Click on OK then exit Control Panel.

ENODEC Data Source Administrator H |

User DSM | System DSM | File DSN | ODBG Drivers | Tracing | About |

Uzer Data Sources: Add..
M arne | D river |
aDCAD Microzoft Access Driver [ mdb) Bemove |
dBASE Files b icrosaoft dBaze Driver [*.dbf)
Excel Files M icrosoft Excel Driver [*.xls) Canfigure... |
FoxPro Files b icrozoft FoxPro Diriver [*.dbf]
fread b icrogoft docess Driver [#. mdhb)

M5 Bzoess 7.0 Database  Microsoft diccess Driver [ mdb)
WS Acces: 97 Databaze  Microsoft Access Driver [#. mdhb)
SFT b icrogoft docess Driver [#. mdhb)
Text Files Microzoft Text Driseer [*het; . cav]

An ODBC zer data source stores information about how o connect o
the indicated data provider. & User data source iz only visible to you,

—in A~ il b mmd A Hem maiermam b e i

ok | devm | EEe |

Figure 6-6. Data Sources “frcad’ addition

6.2. Drawing Database Registration

This section will explain the method to register the important data into drawing

database based on the rule on how the user creates their design drawing using CAD system.

1. Start PCadCam software and click on FR Database icon in FR toolbar as shown on Figure
6-7.

FR Database

Figure 6-7. FR Database icon

2. The drawing database dialog box will be displayed as shown on Figure 6-8. There are nine

data page on the dialog box, and the display shows tap data page.
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3. The complete type of tap, including pipe screw (PT type), that is used in the design
drawing is registered in.

Draftineg Database

Tap Line Types(BOTTOM] I System Configuration I Auxiliary Lines I Ream hole Data
Solid Lines I Hidden Lines Tap Data | Counter Bore Data I Tap Line Types{TOF]
Name | Tap Diameter 'D' | Un-Hole Diameter 'd' | Tap Depth 'H | Un=Hale Depth 'h’ =]
M3 3.000 2600 2.000 13.000
M4 4,000 3400 10.000 16,000
M5 5.000 4300 12.000 17.000
ME 6.000 5100 16,000 20,000
FT1/16 7.700 6500 12.000 22,000
M 8.000 6.800 20,000 25,000
FT1/8 o728 8566 12000 20.000
mMi0 10,000 2600 25,000 30.000
M2 12.000 10400 30.000 35.000 e
FT1./4 13.167 11.445 18.000 26.000
M4 14.000 12200 35.000 40.000
MiG 16.000 14200 40.000 46,000
FT3/8 16.662 14500 21.000 29,000
M18 18.000 1653700 45000 50.000
m20 20.000 17300 50.000 f0.000 hd
1] | ®
— Record Iheertion Options : T i i
i fAlwave insert below highlighted record. h (T
4
" Blways inzert above highlighted record, b
Lt Delete Record
[ ok | =80 | mEw |

B.1. Tap Data
Figure 6-8. Tap data page
B.2. Counter Bore Data
Input the standard design data for counter bore

Drafting Data
Tap Line Types(BOTTOM] I System Configuration I Auxiliary Lines I Ream hole Data
SolidLines | HiddenLines | TapData Counter Bore Data |  Tap Line Types(TOP) |

Marme | d | D | H

M3 3500 5.000 4500

r4 4500 8.000 5500

] 5500 9.000 6.500

F6 7.000 11.000 7500

haa 9.000 14.000 10.000

10 11.000 17000 12500

m12 13000 19.000 16.000

P14 16000 23000 175600

M16 18.000 26.000 20.000

M15 20000 28000 22500

M20 22000 32.000 24500

24 25000 3s.000 29500

27 20000 42000 32500

4| | ¥

f— D —
—Record Thsertion Dptions 7
Thzert Becord
£+ Blways inzert below highlishted record, (T
T Always insert above highlighted record. k
i d ! Delete Record

[ ok | =t | wmEw |
Figure 6-9. Counter Bore data page
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B.3 Solid Line Data

The display shows all solid line data that is used in design drawing (Figure 6-10). The
line type is managed under Layer Name. User can add this line type data during FRCAD

operation automatically, and the same case applies on hidden and auxiliary lines.

Drafting Databaze

Tap Line Types(BOTTOM] I System Configuration I Auxiliary Lines I Ream hole Data

Solid Lines Hidden Lines I Tap Data I Counter Bore Data | Tap Line Types{TOP)
Layer Mame | Layer Type | Layer Color =
Mame Tvpe Color
Mame Type Color
1 CONTINUOUS RED
1] CONTINUOUS GREEM
1 GONTINUOUS G AN
2 GONTINUOUS GREEN
2 CONTINUGUS CYAN
3 CONTINUOUS CYAN
3 CONTINUOUS GREEM
a0 DASHED GREEM
an CGONTINUOUS GREEN
an CONTINUOUS GREEM —
Pw MULL WHITE
a0 CONTINUOUS GREEM
1] HULL WHITE -
4| | @
—Record Ihsertion Options
+ flways insert below highlighted record.
 Always insert above highlighted record.

|

oK I
Figure 6-10. Solid line data page

vl |

B.4. Hidden Line Data
The display shows all solid line data that is used in design drawing (Figure 6-11).

Tap Line Types(BOTTDM) i System Configuration I Auziliary Lines | Ream hole Data I
Solid Lines Hidden Lines Tap Data I Counter Bore Data I Tap Line Types(TOP]
Layer Name | Laver Type | Layer Calor
0 DASHED GREEN
0 CONTINUDUS CYaN
a | DASHED | CYAN
1 DASHED CYAN
1 DASHED RED
2 DASHED CY AN
2 DASHED GREEM
3 | DASHED [ CYAN
an DASHED C M
a0 CONTIMUOUS CaM
PV | HIDDEN | WHITE
an CONTIMUGUS ChaM
an DASHED GREEM
40 DASHED GREEM
4 12
— Record Insertion Options ©
Ihsert Recard
+  fAlways insert belaw highliehted record,
T fAlways inzert above highlighted record.
Delete Record
ok | meebn | omEe |

Figure 6-11. Hidden line data page
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B.S. Auxiliary Line Data

Drafting Database

Solid Lines I Hidden Lines i Tap Data Counter Bore Data i Tap Line Types[TOF)
Tap Line Types(BOTTOM]) I Syzstem Configuration Aupiliary Lines l Ream hole Data
Layer Mame | Layer Type || Laver Color -
1] DasHDOT CYanN
30 DasHDOT CranM
1] CIVIDE CYaMN
3 DasHDOT CYaMN
2 DasHDOT GREEN
1 DasHDOT CYAMN
40 CIVIDE CYan
a0 DasHDOT CYAaMN |
10 DasSHDOT Cran
40 DasHDOT CYaM
1] CIVIDE GREEM
30 DaSHDOT RED
a0 DIVIDE CYaM &
2 NN E (=10
‘ | _'IJ
—Pecord Inzertion Optiong: —————————————————
' Always ingert below highlighted record.
 Always ihsert above highlighted record R —
ok | &esl |

Figure 6-12. Auxiliary line data page

B.6. Tap Line Types (TOP) Data
There is a case when tap exists on both top and bottom surfaces. The data describes
herewith regulates the tap hole design on top surface. There are two concentric line symbols for
each tap drawn: the tap (Tap LT) and the under hole (Un-Hole LT) symbols. User should fill in

the name, type and color data on each as shown on Figure 6-13.

Crafting Dat

Tap Line Types(BOTTOM) I System Configuration I Auxiliary Lines I Ream hole Data i

Solid Lines I Hidden Lines I Tap Data I Counter Bore Data Tap Line Types(TOP]

Tap LT Mame | Tap LT Twpe | Tap LT Calor | Un—Hale LT Ma.. | Un-Hole LT Tvpe | Un-Hale LT Go =
COMTINUOLUS GREEN 0 COMTINUOUS CYAMN

1] GONTINUOLUS CYAMN 0 GONTINUOLUS GREEN

1 CONTINUOUS CYAaM 1 CONTINUOUS CYAaM

1 COMNTIMUOUS RED 1 COMNTIMUOUS RED

2 CONTINUOLUS GREEN 2 CONTINUOLUS GREEN

] COMTINUOUS CYAN 3 COMTINUOUS CYAN

a0 CONTINUOUS CYAM an CONTINUOUS GREEM

a0 COMNTINUOLUS CYAMN an COMNTINUOLUS GREEN

30 DASHED CYAN a0 DASHED GREEM

P MULL WHITE P MULL WHITE

1] COMNTINUOUS GREEN 0 COMNTINUOUS GREEN

1] CONTIMUOUS CYAMN an CONTIMUOUS GREEN

1] CONTINUDUS GREEM a0 CONTINUDUS GREEM Jod

i} CONTINUOUS GREEN an CONTINUOUS CY AN

a0 GONTINUOUS CYAMN a0 GONTINUOLUS CYAMN hd

1| |

-Record Insertion Options : i

Inzert Record
& Always insert below highlighted record.
£ flways insert above highlighted record.

g Delete Record

ok | wevt | wEw |
Figure 6-13. Tap Line Types (TOP) data page
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B.7. Tap Line Types (BOTTOM) Data

The dialog box as shown on Figure 6-14 is used to input data for the tap that is

designed on Bottom surface.

Drafting Databaze

Solid Lines I Hidden Lines I Tap Data I Counter Bore Data I Tap Line Types(TOP)
Tap Line Typez(BOTTOM] I System Configuration I Augiliary Lines | Heam hole Data
Tap LT Mame | Tap LT Twpe | Tap LT Color | Un=Hole LT Na.. | Un-Hole LT Type | Uk-Hole LT Color
1] DASHED CYAN 1] DASHED GREEM
a DASHED GREEM 1] DASHED CYAN
1 | DASHED | RED |1 | DASHED | RED
1 DASHED CYAN 1 DASHED CYAN
2 DASHED GREEN 2 DASHED GREEN
3 | DASHED | GYaN 3 | DASHED | CYAN
i] DASHED GREEN i] DASHED GREEN
i DASHED CYAN 30 DASHED GREEN
4 | ¥
—Record Inzertion Options :
& Blways inzert below highlishted record:
© Blwayz inzert above highlighted d.
ways insert above highlishted recor e

ok | [ oEebn | EEE |
Figure 6-14. Tap Line Type (BOTTOM) data page

B.8. Ream Hole Data
Input the standard design data for ream hole in the dialog box as shown on Figure 6-15.
Drafting Database l
Solid Lines I Hidden Lines I Tap Data I Counter Bore Data I Tap Line Types(TOP) |
Tap Line Types{(BEOTTOM) | System Configuration I Augiliary Lines Ream hole Data
Ream Diameter 'D' | Ream Depth 'k’
6.000 2000
8000 10,000
10000 12000
12000 15.000
16,000 18.000
20,000 23,000
4] | >
—PRecord Inzertion Options : oD
& Always insert below highlighted record, 1 TF
e
 Always ihsert above highlighted record, e
ok | sl | omEe |

Figure 6-15. Ream Hole data page
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B.9. System Configuration Data

User will conduct system setting based on the data supplied in the dialog box as shown

on Figure 6-16.

S ]

Sohd Lines l Hidden Lines I Tap Data I Counter Bore Data i Tap Line Types[TOF] I
Tap Line Types[BOTTOM] System Configuration I Augiliary Lines I Ream hole Data
_System Mode —Mon-tangert arcs in comtour : —  — Pre—processor —  —Local Origin Point. Method: ———

i Butomatic % Ihclude in Contowr feature i fotive ¥ Bazed on Global Origin Point
" Separated feature {s" Mot Active " Lower-Right Corner
—futaSAD Link ——  —Polvline Generation:—  —View, Desien Surface:———  — Edit Feature :
Mot Active i+ Not Active £\ ehbouteee " Tn PGAD/GAM
i Hidder Surface
= Active " fotive 0 , {+ In FRGAD
i+ Vizible & Hidden Surfaces

~Tolerance values

095 = Schematic Symbal : 01 =1

Gonnectivity, Tangency, normal and parallel

i |
FRGAD Directory : LiG:¥Pngram Fileg¥PGadGam I ‘ Browzer..

Brouse to set directory as shown here.

ok | et | omEe [ A |

Figure 6-16. System Configuration data page

System Mode:

It is a toggle box to select an automatic recognition of the imaginary workpiece
boundary or thru interaction mode for each projection view in the case when FR system has to
run on three projection views. Select on “Automatic” for an automatic recognition process.
Select “Interactive” for the user to input the data interactively on a dialog box. If the user select
“Automatic” but the system fails to run the designated function; the system will switch into

“Interactive” promptly.

Non-Tangent Arcs in Contour:

It 1s a toggle box to assign the selection on the inclusion of angle (non-tangent) in
polyline. The polyline itself may consist of arc and arc, arc and straight line, or straight line to
and straight line. There is a case when angle exists in between the lines, therefore user has to
decide whether to include the angle as a different machining feature or it is included in the

polyline itself.
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Pre-Processor:
This toggle box will allow the user to activate segment subdivision response in
between projection views for a significant automatic looping when dealing with running FR on

three projection views. The function will not be run on ONE VIEW operation.

Local Origin Point Method:

This toggle box is used to assign the origin on each design surface of a workpiece.
“Based on Global Origin Point" means that the origin point on each of design surface is a
projection of the origin point on the workpiece. “Lower-Right Corner” means that the origin
point will always be on the lower right corner for each design surface. Both selections apply the

right hand rule. Based on Global Origin Point is the default option.

AutoCAD Link:

Set the toggle into “Active” mode so that FRCAD system can download a DXF file
automatically when the user clicks on “INPUT DXF FILE” in the earlier stage of PCadCam
operation. At that time the DXF file name will be “acad2frcad.dxf” and it should be located in
C:\\Program Files \ PCadCam folder.

Polyline Generation:
Set the toggle to allow FRCAD to process any polyline exists in the design drawing. In
such a case, FRCAD will generate a DXF file that contains a polyline (or more). It is also

possible to process the generated DXF file by PCadCam later on.

View, Design Surface:

Set this toggle box to perform recognition for the ONE VIEW projection so that either
the operation will be done only on the visible surface (Visible Surface), or the hidden surface
(Hidden Surface) or both visible and hidden (Visible & Hidden Surfaces). The default will be
“Visible & Hidden Surfaces”, and in this setting; the feature recognition process will be done on

front and back surfaces.

Edit Feature:
It is necessary for the user to correct machining feature data after automatic

recognition operation by FR system. The manual correction may be done only in PCadCam or
FRCAD.

Tolerance Values:
The value set on the left side (radius, mm) is an allowable error on connectivity,
tangency, normal and parallel between the starting and end points of segment data exists in a

DXEF file. The value on the right is the allowable error (unit mm) on the difference of standard
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value for tap data and the actual tap diameter on the drawing. Set the accuracy value by

adjusting it to the drawing will undergo feature recognition process.

FRCAD Directory:

Input the directory where PCadCam2000 software is located, usually it is set to C: ™\
Program Files \PCadCam.

Click on “OK button once all the nine data have been completed, then close the

window.

6.3. Examples

It is necessary to revise the setting based on the type of drawing will undergo feature

recognition operation. The following section will present several examples of the operation.
6.3.1. Recognition on One View with Polyline

Set the following into System Configuration of Figure 6-16.

Polyline Generation : Set to “Active” for automatic recognition on polyline.

View, Design :Setto “Visible Surface” to run recognition only on the front surface or set on
S ur fac e “Visible & Hidden Surfaces to run recognition on both the front and back
surfaces.

Select “CONVENTIONAL ONE VIEW” on the dialog box after clicking on feature

recognition icon to start the operation. Input the “Material Thickness” data accordingly.

Figure 6-17. Example drawing for ONE VIEW projection with Polyline
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6.3.2. Recognition on Multi View

Figure 6-18. Example drawing for MULTI-VIEW

The example shown on Figure 6-18 contains multiple polyline on the boundary of the
cast material; however none of them will be machined. Therefore set the System Configuration

into:

Polyline Generation : NotActive
View, Design Surface : Visible Surface

Select “MULTI- VIEW PROCESS” on the dialog box after clicking on feature

recognition icon to start the operation. Assign the following surface design name for each

projection:
Upper  Right : LEFT
Projection
Upper Left : BACK
Projection
Bottom  Left : TOP
Projection

Refer to Chapter Il Figure 2-18 to assign a name on projection view.

6.3.2. Recognition on Third Quadrant

In this example; the operation will zoom three projection views from the RIGHT View
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of the drawing that is positioned on the right bottom as shown on Figure 6-19. Set the following

into System Configuration:

Pre-Processor : Active
Polyline Generation : NotActive

Select “MULTI- VIEW PROCESS” on the dialog box after clicking on feature

recognition icon to start the operation.

Figure 6-19. Example drawing for THIRD QUADRANT
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