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Introduction

The current EASY-ROB™ Version 4.606 provides again new functions and improvements.

The new Project Manager offers different functionalities to administer EASY-ROB™ workcells and project
related information. This helps the user the keep an overview about the projects.

The Visual File Interface has been extended. Beside a path history, preferred paths, a pre-selection of the
file type and a sort-by-date-function, its possible to send project related information straight to the Project
Manager.

The EASY-ROB™ Capture Image provides now the function to save screenshots as well in the JPEG-
format.

Beside the new example workcells to clarify the mode of operation of digital signals and how to program
with digital signals, the tutorial including the TrainLib has been extended by a chapter called ,Multi-
Program®.

Information about the operation of the new functions you will find in the revised operation references.

We would like to thank our customers and users, who send suggestions and requirements for further
development.

Thank you
Stefan Anton

EASY-ROB
3D Robot Simulation Tool
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The Project Manager

The Project Manager — available with EASY-ROB™ V4.606 — is a new functionality supporting the user to
keep the overview about the projects and to ensure a quick access to its workcells.

EASY-ROB™ workcells can be administered together with project related information in the Project
Manager. By using different search filter the information and the workcells can be recalled in very short time.

The project data can be inserted either through a mask into the Project Manager or through the Visual File
Interface.

The Project Manager can play back video files of the simulation.

To start the Project Manager use the short-key , Ctrl+Shift+P“ or use the menu: File -> Load -> Start Project
Manager. The data of the Project Manager will be stored in the file
~./ProjectManagerDb/er_project_manager.dat” gespeichert.

Backup copies will be placed in the directory ,./ProjectManagerDb/backup_db/*

'EASY-ROB'Project Manager
File 7

]\D Application * | ‘Workcelname Company/Cliert * Project Name Project Number Contact (Cliert) | Phone [
A & L 01.csl EAST-HOB “wield Pansl Proj-2007-001 5 |
00002 o \ Example_02.cel Machinenbau Linz Colisionfie Loading
00003 other wateriet.cel Mulkjet Cut Parts Prop-2007-003 Jose Careras
00004 Handing flespicker_demo.cel GTI Mechanical Hove Parts Prop-2007-004 Rudi Schenk 0033 55
00005 Handing Bremen02 cel BB Fobots in Bremen Proi-2007-005 Enno Geige 0421 77
00005 Arcwelding  multi_srcweld.cel Schweissersi Maier Platform Car Proj-2007-006 Enin Meier 02224 €
00007 Arcwelding  arc_weld O1.cel Liebhen Proiect Crane Prop-2007-007 Heiriich Lisbherr 091122
00008 Seaiing sealing 0.zl OPEL Interior Kadstt Prop-2007-008 Peter Bltz 05132 £
00003 other fiveting.cel BROJA “Wing 737 Proi-2007-003 D. Eickhorst 04402 2
00010 Painting yongkah.cel bém Cylpaint Proj-2007-010 Hiler 0333 37
00011 Press press.cel Presserheinich Press Line 6269 Proj-2007-011 Enno Druck 0M72E
00012 Spotwelding  spotweld_single.cel Mostert Pipes Waterpips Proj-2007-012 Rerko von Veen 0033 67w |
<] m ] 2]

[uick Search ¢ Refresh Extended Search | Add Project | Madify Project Delete Project |
o Application * ‘workoelame * Status
{00001 |Brcwelding |arcweld_L_01.cel |done
Company/Clisnt Projsct Name Project Numbsr Nation
|EASY-ROB {weld Parel |Proj-2007-001 |DE
Contact (Clint] Phone ehdai
5. Anton |0B3 677 24 287 | antant@er.com
Author Author Phone Author st
|S.Antan |0B9 677 24 287 |z antan@er.com
Desctiption, Keywords
first export Show Movie | Pause | Continue|  Step
Path
— - Load Warkeellin EASY-ROB

|CAmp\EAS v-ROB_Sandbox\ApplicationLib\Archelding’

The right is reserved to make technical changes and improvements
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Project overview

The project overview shows all stored projects in table form.

EASY-ROB™ V4.606

Useful functions beside add, modify and delete a project are the search functions with different filters to

search for specific entries.

1D | Application * | ‘workcellname * Company,/Client * Froject Mame Project Mumber | Contact [Client] | Phone | # |
Qoo Arcwelding arcweld_L_01.cel EASY-ROE ‘weld Panel Proj-2007-001 5. Anton 089 677
00002 other AutoPath_Example_02.cel Machinenbau Linz Callisionfree Loading Proj-2007-002 Herr Meier 0711 58
Qo003 other waterjet. cel Multijet Cut Parts Proj-2007-003 Joze Careras 0034 2:-
nooo4 Handling flexpicker_demo.cel GTI Mechanical Move Parts Proj-2007-004 Fiudi Schenk 0033 58
Q0005 Handling Bremen(Z. cel IEE Fiobats in Bremen Proj-2007-005 Enno Geige 0421 77
00006 Arcwelding multi_arcweld. cel Schweizszerei Meier Flatform Car Proj-2007-006 Erwin b eier 02224 €
00007 Arcwelding arc_weld_07.cel Liebher Project Crane Proj-2007-007 Heirrich Liebherr 03112 2
nooos Sealing zealing_01.cel OPEL Interior K.adett Proj-2007-008 Peter Blitz OE198 E
nooos other riveting. cel BROJA Wing 737 Proj-2007-003 [. Eickhorst 04402 =
00010 Painting yongkab.cel b+ Culpaint Proj-2007-010 Iiiller 0333 37
nooid Press presz.cel Prezzenheinrich Presz Line 6283 Proj-2007-011 Enno Druck, o72e
ooz Spotwelding spobweld_single. cel Mostert Pipes W aterpipe Proj-2007-012 Femko vonVeen 0033 B7/s
l— Quick Search / Refresh Extended Search Add Project Modify Project Delete Project

Detailed information

Detailed information about the project will be displayed in a separate area when the user selects a project

the following information will be displayed:

from the list.
[1] Application * Workcelname * Status
|nnnm |An:we\dmg |a|cwe\d7Lfﬂ1 cel ‘dnne
Company/Client * Project Mame Project Mumber Mation
|EASY-ROB |weld Parel | Proj-2007-001 |DE
Contact [Client) Phone ehdail
[s. &nton 063 677 24 287 |+ antan@er com
Author Author Phone Authar ebdail
|5 ntor 063 677 24 287 |5 antan@er com

Deseriplion, Keywords

|lirst expart

Path

|C *programmetEASY-ROB\ApplicationLibhArchw elding

The right is reserved to make technical changes and improvements

Application

Workcell name

Status of the project

Name of the Company/Client

Name of the project

Project number

Nation

Contact person with telephone and eMail
Author of the cell with telephone and eMalil
a short comment

absolute path of the workcell file
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Display screenshots and run videos

If the user created a screenshot for the workcell with the EASY-
ROB™ Capture Image, this screenshot will be displayed
automatically when selecting the project.

If the user created a video of the workcell, it is possible to run and
watch the video in the Project Manager. The video must have exact
the same filename like the workcell and need to be the format “AVI”".
(Example: MyCell.cel, MyCell.jpg, MyCell.avi)

Shaw Mo(-’iei Pausel Eontinuei Stop I

Load Warkeell in EASY-ROE |

Load a workcell into EASY-ROB™

To check a simulation again or to present the workcell, the user can load
the cell from the Project Manager into EASY-ROB™ by using the ,Load
Workcell in EASY-ROB"-button.

Load Workecell in EASY-ROB

The right is reserved to make technical changes and improvements 9/29
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New functionality in the Visual File Interface

The Visual File Interface has been improved again by adding new functions.

Overview of new functionalities:

- Path history
- Preferred paths

- Pre-selection of the displayed file type in the list

- Sort the files by date
- Screenshots as JPEG and BMP

- Send data of the workcell to the Project Manager

- new file format for Capture Image (JPEG)

Path history

Every time when loading a workcell or a robot into EASY-ROB™, the system will store the origin path where
the data coming from into the path history. The maximum number of listed paths is 12.

Identical path names will be listed only one time.

PN EASYROB (brary: =

Paste a Ealh or uge Pre-Selection H\storg and press ‘Goto'
: o]

C: licationL

C:hproghEASY-A0B S pplicationLibharcwelding
C:proghEAST-ROBALIBS A neues_fuer_&pplicationLib\Painting',

C:proghEASY-ROB RobotLib\K awasakis

C:hproghEASY-ROB WA pplicationLibhS paotw elding

CryproghEAST-ROB A pplicationLib\Handling',

C\progAEASY-ROBSLIBS A-neues_fuer_ApplicationLib\S potweldingt

C:hproghEASY-ROBNLIBS \A-neues_fuer_applicationLib\arc\welding'
C:proghEASTY-ROBALIBS A _paint_wing',

C:hproghEASY-ROBNLIBS WA-neues_fuer_ApplicationLib\neues_arc_weld_beispielarc_weld_01.cel\
C:hproghEASY-ROBSLIBS A -neues_fuer_applicationLibtPaintingbmult_paint_01.cef
C:proghEASY-ROBYLIBS \aa_neu’
C:hproghEASY-ROBSLIBS S_ROB_DB431_neus_Farbe',

C:proghEAST-ROB A pplicationLib
C:hproghEASY-AOBDevicelib
C:iproghEAST-ROB\RobotLib

CrproghEASY-ROBT utorial\Proj_example_erpl

T [ ATewan_L_UT. Cef U 2007 TTTT

@ cels ob O*reb O cel [ F|o|.-Manager] [Caplulelmage [ Load ] [ Cancel ]

The right is reserved to make technical changes and improvements

The idea of the path history is to speed up and
to ease the access the last loaded cells or
robots by using a Pull-down-Menu.

The file , er_LoadFromLibPb.ini “, which

contains the path history, will be administrated
automatically. Do not edit is manually

10/29
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Preferred Paths

In addition to the automatically generated path history the new version provides in the same Pull-down-
Menu ,preferred paths”. The list of ,preferred paths” paths has to be created by the user and will be stored
in the file , er_LoadFromLibPb_prefered.ini “. The basic file will be created automatically if it doesn’t
exist. The difference to the path history is, that the preferred paths won’t change and that enables the user
to have a quick access to the most important paths.

FN EASYROBbrary =

Paste a path or use Pre Selection (History] and press Goto'

E \pmg\EASY HDB\Appl\tatmr\L\h\AmWe\dmg\
C:\piog\EASY-ROBALIBS Ameuies_fusi_ApplicalionLib\Paintingh
C:\prog\EASY-ROBFiobotLib\Kawasaki.

C:\piog\EASY-ROB ApplcationLib'Spotiwelding\
C:\prog\EASY-ROB\ApplicationLib\Handing!
C:\piog\EASY-ROBALIBS Arneues_fuer_ApplicalionLib\Spofvéelding’
C:\piog\EASY-ROBALIBS Ameves_fuer_ApplicalionLib\Arcelding'
C:\piog\EASY-ROBALIBS'A paint_wings

ST iy T ST The list of preferred paths has to be created by the user
prog | aa_neut . . .
= and will be stored in the file

C:\prog\EASY-ROB\ApplcationLib

£ 103 EASY FOB DavosL b .er_LoadFromLibPb_prefered.ini* in the EASY-

C:iproghEASY-ROBARobatLib

L. \FVUE\EAinUB\TquneI\F‘rD exami\.e evE\ RO B ™ —targ et d i reCtO ry.

@eelsob Qb Oreel | ProiManager | [ Caplue Image [ toad | [ Cancel |

Pre-selection of the displayed file type

To keep track of the project when it's getting bigger with several workcells and robots, the displayed file type
can be pre-selected.

The three options: Fil Ens ibra
- Workce” and Robot (*.Cel, *,rob) Paste a path or use Pre-Selection [History] and press Goto'

- Only Robot (* rob) fC:\plqg\EASYHUE\LIEVSV\.f:\-neuesr_'fue(_.&?p\\Batlonleit‘-\lc\fw;er\ﬁlng\mh\tl_plcwe\d.ce’\ \:E
_ * ) ?lse\ecl Ehe pall’il?ymouse click o
only Workcell (*.cel e LD il e L)
52 - =) Aeneues_fuer_Applicationl i

# 1) Arcwelding
) neues_arc_weld beispiel
() Painting

=) Spefwelding

The default setting after the start
EASY-ROB™ is ,Workcells and Robots".

) A _neus_cel_ {
5 A neue AOBS DBA31 (1]

While a session the last selected filter is the

current one and will be used on the next call of the p— L
|ibrary. [E) mult_arcweld cel 3122007 17:30

|7ﬂ podest_rob.rob 4.12.2007 18:58

|£] TABLE_TURM.1ob 4.12.2007 15:31

BWDHKF\EEE_FHAME.WD 4.12.2007 15:39

@ celsmob Oreb Oosl \_Pmi-Mans_agng [qulyla‘mage [ Load ] [ Cancel ]
The right is reserved to make technical changes and improvements 11/29
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New functionality in the Visual File Interface

Sort by date

EASY-ROB™ V4.606

A column for the date has been added to the file list to enable the user to sort workcells and robots as well

by date.

or gelect the path by mouse click

Paste a path or use Pre-Selection [Histary] and press ‘Goto'

}-:E-I-.@gﬁ:&é“-ﬁ-E{D‘é‘\jﬁ@ji‘c‘é[\;nLib\Muili-PrUgram\MuIliF'rUgram_Li‘é‘Ciﬂ‘I:4tx:Fanuc.cel |1] Goto

) Cutting

- ®-3) Handling

: {3 Kinematics
B3 Measurement

A3 Mult-Program

1 Miscellansous

[#] | Image | |nfarmation!

|ﬁ paint_gur_01.rab
m paint_gur_02.rob
|;‘\] paint_gun_13.ob
m poar_weld_m_01.cel

@3 NC
{5 Painting

i {5 PostProcess

G Press
Narrie Gedndert am
B MultiProgram_nc_turning_01.cel  25.10.2007 14:21
B MultiProgram_UBC_01_4_diff_... 02.117.2007 18:01
B MultiProgram_UBC_01_4 = F... 25.10.2007 14:22
m MNC_MACHINE rab 23102007 19:35

22102007 11:11
22102007 11:16
21020071222
19.09.2007 0905 |v |

Screenshots as JPG and BMP

el b Ofeb O feel [ Proi.-Manager | [C.-_aptwslm_ag_e

The Visual File Interface is able now to read and display screenshots beside the BMP-format as well in the
JPEG-format. When displaying a screenshot the JPEG-format has got the priority.

If no screenshot exist, the system will display a standard picture.

(how to create a screenshots see as well ,Creating screenshots by Capture Image* in this document)

The right is reserved to make technical changes and improvements
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Sending data to the Project Manager
Project data can be added through the Visual File Interface to the Project Manager.
To send project data to the Project Manager the user has to select first a workcell in the Visual File Interface

and activate the function ,Proj.-Manager“. A new mask will come up to take the project related data and
save them in the Project Manager.

Tip:  Select first the desired file (in the example ,arc_weld_01.cel") — only by doing this
the function ,Project Manager* will be activated.

| CAprogMEASY-AOBALIBS A neue_cell_harc_weld_1 cel I Geta

of select the path by mouse click

- @3 Panting ‘:| Image | |nformation |
. @0 Spoiwelding
L L) videos !
) aaneu =

) A_neus_ROBS__

=) A_neus_ROBS
) A_neus_work_ROBS |
B & i ]
Name Geandert am Lf_l X
%aimﬂ 1ab 02.01.2008 15:55 D Applcation ™ workcelname * Status
%] arc_weld 01.cel 02.01.2008 2127 I ] [v]  [ac_weld 01 cel | ~
) sAM_wFrob 02.01.2008 1810 | adliobaas
@ FENCE_complete rob 02.01.200815:44 |~ Company/Client * Project Name Project Murber Nation
5] fioar.iob 02.01.2008 15.57 [ | ] ] ~ -
B Gaz_Supply_1.mob 02.01.2008 15:52
[=]POSITIONER_O1.10b 020120031804 | ey Fhone Ml
) Ry2_controler b D2.01.2008 1650 v \ | | |
e
@ celimioh Ofob O cel ‘ Proj Manager ' Captu|  Author Author Phone Author ehdail
— \ ] | |
Desoription, Keywords
\ |
Path
| C:\prog\EAS'*-ROBYLIBS\A _neue_cell \ |
The right is reserved to make technical changes and improvements 13/29
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Creating screenshots with Capture Image
In addition to the BMP-format the Capture Image can create the JPEG-format now.

After loading the cell or the robot, the ,Capture Image“-function from the EASY-ROB™ library dialog has to
be called. After positioning the window and the selection of the file type the screenshot can be taken by
hitting the ,Shoot-button®.

Tip:  Select first the file you want to capture (in the example,multi_paint_01.cel*), before
you activate ,Capture Image"“. By doing this the system will know the file name and
can take it for the picture.

Paste a path or use Pre-Selection [History] and press 'Goto'

E G: \prog\EAgY-H OB \Ll-é Sha-neues_fuer_dpplicationlibsPainting'multi_paint_01.cel |i] [ Gota ]

or zelect the path by mouse click

B-{5) Painting Iﬂ Image | |nfomation |
F-) Spotwelding

Lf3) wideos |
-0 aa_neu =
FHCT) A _neue_cel_

#+{C3) 4_neue_ROBS_DB431

FC3) A_neus_ROBS__

F-0) A_neus ROBS___

F-C3) A_neue_wark_ROBS

EASY-ROB Capture Image

(770 A paint wing e
Name Geandert am »|
%] b rob 20122007 14:23
[*]B00TH_0T.10b 12122007 1829
EI conv_long.rob 12122007 18:37 | =
ﬁ DE431.ro0b 20122007 13:50
E] GLUEGUMN_01.rob 13122007 09:00
3 hoodinr. rob 13122007 09:26
3 riulti_paint_01.cel 23122007 16:35
%] ot.rob 13122007 0326 |w|

el wb O¥%wob O cel

Projtdanager Capture Image

The right is reserved to make technical changes and improvements 14/29
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Improvement of the Merge Function

The existing “Merge-Function” (since 4.6) has been improved to get a better performance while rendering
huge CAD data.

When doing a “merge” the system will check how many polygons each object contains and how many
objects from the same color existing. Depending on that information the system will determine whether the
object is in good or bad condition.

All objects with the same color will be combined in one object. So the number of objects will decrease and
the number of polygons per object will increase. That will result in a better performance which is as well an
advantage while collisions check.

A problem may occur if a workpiece consist of a lot of objects with the same color and in total more than
2.000.000 polygons. In that case the “merge” will create a single object with all the polygons in long polygon
chains. Those long chains can cause trouble while loading them into the graphic board.

To avoid problem in those cases the maximum number of polygons per object is limited to 100.000 now.
That means for the example above that the system will create more than 20 objects with the same color.
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Toolbar ,Select Robot*

The Version 4.606 provides a new Toolbar to speed up the daily

work.

The first Pull-down-menu provides a list of the loaded robots. The

user can select one to manipulate it.

Select Robot Toolbar

#11 - Ax-WeL M Cruise

Pick Robat

Pick Body

Pick Tag

Pick Poly

Pick Paint

Pick Distance Poly

Pick Distance Poink
Mavigator Window

Menu in Dialogs

The new Menus in the dialogs containing dialog related functions
to enable the user to start the action by few clicks.

Run Program Chrl+R
Stop Program
Continue Prograrn

Abort Program

Run Settings 3

Start Condition

PTP_ A

-‘
B

[Srol || cHobot A-0E

EASY-ROB™ V4.606

Select Robot Toolbar

#11 - az-veL [ ]| crise

- TORCH_04

- CLEAN_STATION

- POSITIONER _01

- FEMCE_DO0OR _MYITH_DOCR,
- FENCE_01

The ,Select Robot“-Toolbar contains two Pull-down-menus. Eéﬁgﬁ ;
“WJELDER_GAS_CHLINDER

By the second Pull-down-menu the user can run an activity
like ,Cruise” or ,measuring a distance".

The usage of the Pull-down-menus will reduce the number of
mouse clicks.

EndProgramFile
wo [
G

DN

Comment Line ) FRG M m
Program ARCWELD_L_01.PRG' lnaded to ‘AAEL'

ProgramFile S
! cRobot aosvE
| add new ERFL / ERCL commands here
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Extension in the Teach Window Dialogs

The three Teach Window Dialogs ,Motion Commands*, ,Control Commands" and ,ERCL Commands" have
been reorganized and got two new check-boxes.

When adding a command, it is now up top the user whether the comments will be added or not. To add the
comments the ,Comments“-check box has to be activated.

If the user wants to add several commands from the same dialog, this dialog can be kept open by the check
box ,Keep open*.

[] Comments ] Keep open
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ERC Searcher

The example library contains a workcell and related program
for each ERPL-/ERCL-command.

The ERC Command Searcher will support the user to search
for a specific ERC command in the example library
“Proj_example_erpl”, which is normally installed in the
directory:

“\EASY-ROB\Tutorial\Proj_example_erpl”
The library contains many short example programs with
different ERC commands to give an impression how the

commands are working.

The user can insert the command manual or can use the pre-
selection to search for it

The user can open the program in an editor or load a workcell
into EASY-ROB™ to see the correct usage of the command.

EASY-ROB™ V4.606

Howr tor use this tool

Ta search for an ERPL/ERCL command into all programs [ pra) of the Tutarial brary 'prol_example_erpl
1. Select the paths of the program directory [only if the pre-selected path is not correct]

2 Enter the SearchString Or use Pre-Selection

3 Search

4. Select a program or a warkeell from list and open it

EAST-ROB-EXE ‘E\prug\EAE‘T‘—RDB\EAEY—HDE\ change
ProgDitectory - [\prog\EASY RO T utarial\PraL_example_eiph change
Searchiing

orFieSelec . |ERC PAUSE ol seach |

[ End of search

found the command in progiam Inad workcell
functions_additional prg functions_additional cel
functions_urit. prg functions_urit. cel

[ run simulation immediately after loading

open the selected progiam in edior open the selected workeellin EASY-ROB

Read as well the chapter “ERC Command Searcher” in the Operation References.

The right is reserved to make technical changes and improvements
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New example workcells

The functionality ,Multi-Program* — available since the major release V4.6 — and the possibility to use
digital signals was the reason to create a few new example workcells for different applications.

With the new examples and the extended tutorial its easy for the user to understand the programming with
digital signals.

The new examples are placed in the ApplicationLib.

Extended tutorial for digital signals

According to the new functions we extended the tutorial.

It will guide the user step-by-step through the task to build
up a simulation with Multi-Program and digital signals.

The TrainLib-Tutorial is located in the manual folder.
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ERPL-Commands

- SPEED_PTP_AX vl ..vn [m/s, deg/s]

- ACCEL_PTP_AX al .. an [m/s?, deg/s?]

- SPEED_PTP_OV [%]

- ACCEL_PTP_QV [%]

- SPEED_CP_OV [%]

- ACCEL_CP_OV [%]

- SPEED_ORI_CP_OV [%]

- ACCEL_ORI_CP_QV [%]

The speeds (SPEED_PTP_AX) and the acceleration (ACCEL_PTP_AX) for a PTP movement will be
programmed for each axis. That means that the ,0ld* SPEED_PTP- and ACCEL_PTP-commands (all axis
will be programmed with the speed/acceleration) are obsolete. The system will copy the values for every
rotational axis to speed_ptp_ax, if the old commands will be used anyhow.

Example: The 3rd axis of the robot is translational, axis 1,2 and 4 rotational.

speed_ptp_ax 50 60 0.5 50 // deg deg m deg
speed_ptp 20

will result internal in:
speed_ptp_ax 20 20 0.5 20// deg deg m deg

It will be the same for ACCEL-commands.

Leading (dominant) axis on PTP-movement:

When a robot moves from A to B, the dominant axis will move with the given speed_ptp_ax speed, if this
speed can be reached. But that depends from the distance AB and the accelerations.

SPEED_PTP_OV 20
result in: 20% of the maximum axis speed for each axis

Example: The maximum axis speeds of the robot are: 200°250°1500mm 400°.
speed_ptp_ov 50 // %

will result internal in:
speed_ptp_ax 100 125 0.75 200 // deg deg m deg

The new OV commands enable the user to set the speeds and accelerations in an easy way.
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API-Functions

See header files ,er_dvip.h” und ,er_dvilp_ext.h"

Motion Planning

 float *ing_ipo_path_vq_axis (void)
Programmed joint speed

Return; pointer to programmed joint speed

 float *ing_ipo_path_aq_axis (void)
Programmed joint acceleration

Return; pointer to programmed joint acceleration

« float *ing_ipo_path_aq_decel axis (void)
Programmed joint deceleration

Return: pointer to programmed joint deceleration

 float *ing_ipo_path vq ov_set (float ov)

Calculates programmed joint speed vq_axis as percentage override value of the maximum robot joint
speed *ing_v_max()

In: oV Percentage override value [1 . . 200]
Return; pointer to programmed joint speed
« float *ing_ipo_path_aq ov_set (float ov)

Calculates programmed joint acceleration aq_axis as percentage override value of the maximum robot
joint acceleration *inq_a_max()

In: ov Percentage override value [1 . . 200]
Return: pointer to programmed joint acceleration
 float *ing_ipo_path_vx_ov_set (float ov)

Calculates programmed cartesian speed vx as percentage override value of the maximum robot
cartesian speed *ing_vx_max()

In: oV Percentage override value [1 . . 200]
Return: pointer to programmed cartesian speed
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 float *ing_ipo_path_ax_ov_set (float ov)

Calculates programmed cartesian accelaration ax as percentage override value of the maximum robot
cartesian accelaration *inq_ax_max()

In: oV Percentage override value [1 . . 200]
Return: pointer to programmed cartesian accelaration
 float *ing_ipo_path _vx ori_ov_set (float ov)

Calculates programmed cartesian orientation speed vx_ori as percentage override value of the
maximum robot cartesian orientation speed *ing_vx_ori_max()

In: ov Percentage override value [1 . . 200]
Return; pointer to programmed cartesian orientation speed
 float *ing_ipo_path_ax_ori_ov_set (float ov)

Calculates programmed cartesian orientation acceleration ax_ori as percentage override value of the
maximum robot cartesian orientation acceleration *ing_ax_ori_max()

In: ov Percentage override value [1 . . 200]
Return: pointer to programmed cartesian orientation acceleration
Robot Attributes

o float *ing_vx_max (void)
Maximum cartesian TCP speed [m/s]

Return; pointer to max. cartesian speed

e float *ing_ax max  (void)
Maximum cartesian TCP acceleration [m/s?]

Return; pointer to max. cartesian acceleration

« float *ing_vx_ori_max (void)
Maximum cartesian TCP orientation speed [rad/s]

Return; pointer to max. cartesian orientation speed

« float *ing_ax_ori_max (void)
Maximum cartesian TCP orientation acceleration [rad/s?]

Return: pointer to max. cartesian orientation acceleration
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Save

e int _info_line_msg_q

(int moni, char *s, float *q, int no_auto_scale=0 )

Vector output into Message Window, for each joint of current robot, scaled by DEG or 1000

In: moni
S

q
no_auto_scale

Return:

e int er_vad DataSaveCell ext

Save current loaded cell file as ...

In: new_cel fln
confirm_overwrite
reset_pos
save_pos
Return:

e int

Save current selected robot as ...

In: new_rob_fln
confirm_overwrite

Return:

e« int er_vad DataSaveTool ext

er_vad_DataSaveRobot_ext

0 - message in message window only, 1- save in moni_msg.txt
comment

vector of robot joint values for example

0 - scale to deg or mm if rotational or translational joint

1 - no auto scale

0-0OK, 1 - Error

(char *new_cel_fln=NULL,int confirm_overwrite=1,
int reset_pos=1,int save_pos=0)

Cell file name

Prompts user to confirm if file exist

1 - Reset to start condition, O - no reset
1 - Save as start condition, O - don’t save

0-OK, 1 - Error

(char *new_rob_fIn=NULL,int confirm_overwrite=1)

Robot file name
Prompts user to confirm if file exist

0-0OK, 1 - Error

(char *new_tol_flIn=NULL,int confirm_overwrite=1)

Save current selected robot tool as ...

In: new_tol fln
confirm_overwrite

Return:

Tool file name
Prompts user to confirm if file exist

0-OK, 1 - Error
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Mouse Mode

Two functions the set and read the ,Mouse Mode*

const int MM_CRUISE =0
const int MM_TCP_JOG_WZKS =1
const int MM_TCP_JOG_WORLD =2
const int MM_JNT JOG =3
const int MM_ROBBASE =4
const int MM_BODY =5
const int MM_BODY_ALL =6
const int MM_TAG =7
const int MM_BCKGNDCOLOR =8
const int MM_FLOORCOLOR =9
const int MM_TAG_OFFSET =10
const int MM_TOOL =11

/[const int MM_SELECTION

const

=12; // use MousePicking

functions

int MM_LIGHTPOS =13

 int er_vad_Set MouseMode (int mouse_mode)
Set new desired mouse mode
In: mouse_mode [MM_CRUISE .. MM_LIGHTPOS]

Return: old (previous) mouse mode

 int er_vad _Get MouseMode (void)
Get current mouse mode
Return: current mouse mode [MM_CRUISE .. MM_LIGHTPOS]

Mouse Picking

Two additional "MousePicking" functions, to measure the distance (see Check Boxes of the Navigator
Window)

 int er_vad_PickDistancePolyCenter (int hold_first_point=0)

Enables the user to measure the distance between two center of polygons.

In: hold_first_point 1* ChkBox in Navigatorwindow
Return: 0-OK, 1-Error
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e int er_vad_PickDistancePoint (int hold_first_point=0)
Enables the user to measure the distance between two vertices.
In: hold_first_point 1* ChkBox in NavigatorWindow
Return: 0-OK, 1-Error

Read the current MousePickung status.

New functions in addition to ,int er_vad Get cPickMode (void )"

e int er_vad Get cPickMode Chk 1 (void )
Current check 1 box mode in Navigator Window

Return: check box mode

e« int er_vad Get cPickMode Chk 2 (void)
Current check 2 box mode in Navigator Window

Return: check box mode

0 /l same as iPOINTS
1 /I position w.r.t. obj
=2 /I normal w.r.t. obj

const int PICK_RESULT_DEFAULT
const int PICK_RESULT oPOINTS
const int PICK_RESULT_oNORMALS

const int PICK_RESULT_iPOINTS =3 /I position w.r.t. inertia system
const int PICK RESULT iINORMALS =4 /I normal w.r.t. inertia system
const int PICK _RESULT idXYZ =5 /I distance w.r.t. inertia system
const int PICK _RESULT _DISTANCE =6 /l'lengths of idXYZ

o float *er _vad_Get cPickResults (int result_idx)

XYZ position or vector component of picked item

In: result_idx [PICK_RESULT_DEFAULT ... PICK_RESULT_DISTANCE]
Return; pointer to result vector, xyz component
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AuxUpdate

New AuxUpdate(int idx) indexes, if the user picks out an object (geometry, robot, tag, etc.).

const int AUX_UPDATE_IDX_SELECTION_NOHIT = 32;
const int AUX_UPDATE_IDX_SELECTION_HIT =33;
const int MP_HIT_INVALID =0; /l'invalid item picked
const int MP_HIT_ROBOT =1; /I geometry from robot group picked
const int MP_HIT_TOOL =2; /I geometry from tool group picked
const int MP_HIT_BODY =3; /I geometry from body group picked
const int MP_HIT_TAG = 4; /I tag picked
const int MP_HIT_POLY =5; /I center of polygon picked (normal
avialable)
const int MP_HIT_LINE =6; /'line picked
const int MP_HIT_POINT =7, /I point picked
const int MP_HIT_COORSYS =8; /I geomety coorsys picked
const int MP_HIT_CADPREVIEW =09; /I geomety in CAD Preview picked
« int *er_vad Get cPickltem (void)
Return picked item, case AUX_UPDATE_IDX_SELECTION_HIT in AuxUpdate(.)
Return: Item [MP_HIT_INVALID . .. MP_HIT_CADPREVIEW]
Example:
EXPORT_Cint AuxUpdate( int idx)

elow cases
cial actions

/I This function is called from EASY-ROB for some b
/I 1t allows you to update dialog or start some spe
{
switch  (idx) {
case AUX_UPDATE_IDX_SELECTION_HIT: {
int cPickltem = er_vad_Get_cPickedltem();
_info_line_msg(0, "pick item is = %d"
/I do something
}  break ;
case AUX_UPDATE_IDX_SELECTION_NOHIT:
_info_line_msg(0, "nothing hit, pick again" ,b);
break ;

,CPickltem);

default:

}

return  0;

break ;

/I Success
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Contact

EASY-ROB
3D Robot Simulation Tool
Stefan Anton

Hans - Thoma - Str. 26a
60596 Frankfurt/Main, Germany

Tel. +49(0)69 677 24 287
Fax. +49(0)69 677 24 320

Email: info@easy-rob.com, sales@easy-rob.com
Web: http://www.easy-rob.com

EASY-ROB Customer area

Online available: Program Updates and Robot libraries
Web: http://www.easy-rob.com/en/special/customer-area
Data:

User: customer
P aSSWO rd : *kkkkkkkkk
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Notes
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