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EASY-ROB™
Plugin Dlls

AVI - Recorder

Operation References

In the current version of EASY-ROB™ you can directly create AVI video files. There's no external software

needed for video capturing.

1. load the cell (*.cel)
2. open the panel either by using the menu

View | EASY-ROB Plugln Dlls | AVI Recorder or use the button:

Recarded Frames 0 [0.0=), take each 1. frame
Toggle all Toolbars OnA0fF
Toggle Statuz line On/OFF

Initialize

select window size
select the path to store
pause while recording

Stopp the recording
show the video

select number frames

\ switch toolbars ON or OFF

start simulation

stop simulation

] Iﬂj

Recorded Frames O [0.0z). take each 1. frame
Toggle all Toolbars On/OFF RUM

Toggle Status line On/Off

First you have to select if you want to capture with or
without toolbar and status line.

The right is reserved to make technical changes and improvements
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Selection Dialog

Set Window Size

1 - K.eep curnent Window Size 1274 » 538
2-Size 250w 250,11

3-Size 320w 240,43
4-Size B7Rw 432
- ]

Bl 450

E-Size 720% 576,
7-Gize BO0¥ 5004
A

]
SRiFe M4 w FRA 4R

in the settings you have to select the size of the
window

curment Ay Window Size 640 = 480

with ,initialize" you set the name of the file and the
place where to save it

1 Framerate [fps]

1.000000 <= 25.0000 <= B0.0000

0 e (e d
1 Simulation Step [ms] 0500000 <=/ 100.0000 <= 10000.0000

Next will be the frame rate and the simulation step
size

Karnprimierer: ok
I Microsoft Wideo 1 M Abbrechen

Kormprimierungzqualitat; 75

£3) w @

Last step for the settings is the compressing factor

r Avi Recorde
ol Seling with ,Rec" you can start the recording
current Avi Window Size 540 » 480 Initizlize:
AviRecorder: Recording initislized r 7
AviRecorder: Recarding paused ..
Press ‘Rec' Button to start recording Show
Fecorded Frames 0 [0.0z). take each 1. frame and by USIng the ,,R U N“ button
Taggle al Tookars On/Off
Togale Status line On/Off Ahort

you will start the simulation

AIM ELUIUEL LTI ILE TR,
AviB ecarder Recarding stopped.

=

AviRecorder Recording stopped.

AmA

After the recording you can show the AVI by using

the ,Show" button
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EASY-ROB™
Plugin Dlls

VRML Export

Operation References

If you want to exchange the workcell (static) or the result of the simulation (with animation) you can use the
VRML 97 Export to store the whole workcell including the animations sequence into a file with extension

(*.wrl).

1. Load the workcell ,three_robots.cel”
2. Open the panel by menu:

View | EASY-ROB Plugin Dlls | VRML 97 Export

Export statisch:

export Yl 97 format []

Recarded Yl Frames 0

To export a static workcell click on ,Export* and save
the VRML-file.

To see the workcell in the explorer just click ,Show*.

Export dynamisch:

export Vil 37 format

Skart Wiy recording

Recorded YWrml Frames 1

To export a workcell with animation click on ,Start” to
record and start the simulation.

At the end of the simulation Stop the recording with
~Stop” and save the VRML-file.

To see the animation in the explorer just click ,Show

Remark: Prerequisite for an animation is a loaded
and running program in the robot.

The right is reserved to make technical changes and improvements
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Plugin Dlls

Path planning with AutoPath ™

Introduction

To engineer a workpiece into the fixture or to move around an interfering geometry is a time-consuming
task.

The EASY-ROB™ option AutoPath™ will support the user to plan and create collision free paths.

The example below will show the capability and the functionality of AutoPath™.

1.
Load the workcell or

shortcut
AutoPath_Example_01.cel — ,Ctrl+Shift+O*

with the button Load from Library
from the directory:

../EASY-ROB / ApplicationLib /

Annotation:

The example demonstrates a typical initial situation and the result of a collision free path planning done by
AutoPath™.

The workpiece has to go through the frame and has to be placed on the other side of the frame.
The first cycle shows the shortest way from start to the target — of course including collision.

The path in the second cycle was planed by AutoPath™ and is collision free. While planning a path,
AutoPath™ is taken the axis limits of the robot into consideration.

An additional geometry on the way through the frame requires a further optimization of the path.

In the last cycle the workpiece is moving along the optimized path.

2.
Start the simulation with the button - or
Run Program | shortcut
——  Ctrl+R"
The right is reserved to make technical changes and improvements 7126
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Introduction of the AutoPath™ example

Commentary of the single steps of the program:

3.

Open the Teach Window by mouse
click on the button Open Program
Teach Window to see the current
program

&)

4.

After the declaration of the variables
and the settings for the collision
detection the robot will move by PTP-
commands (line 26) from the start
position to the target position.

ave E 1T R

mzg AutoPath tation Planner

17770 [ETREREEERE

mzg -» uge 'B_1" az "Set start pozition"
QLOFR TRACK RED

atian

e e =
EE BEE

_hitrl

=RC

e 'F_1' az end position

5.

The second cycle was planed by
AutoPath™. The collision free
positions are placed for a better
overview into a sub function (fct
ComputedMotion(), line 59).

The base for path planning is a
collision free start and target position
(2 tagpoints).

The calculated collision free positions
in between will be stored as axis
values

(including start and target position)

The determined positions for the
move forward can be used in reverse
order for the way back.

zall Computedhd ation(]

fct Computedid obion|]

COMFIG ]

PTP_As 0.0013587 14.915705 24.145036 -0.723742 -65.057760 -1.044701
PTP_&x171.358115 B.773610 34136621 -61.874073 53128671 -23. 215272
PTP_Asx 37.312735 10.036447 18348508 -56.884667 -38.187 239 -7.011732
PTP & 46571021 16.165010 7 437025 -41.406253 -564.501 604 26303303
PTP_A&: 39.803718 40294771 12.634212 -43.407540 90662934 27 589244

WalT

| go back
PTP_&x 46571021 16165010 ¥ 437025 -41. 406263 -54. 501604 26.303903
PTP_ & 37 312735 10.036447 18,948503 -56 884667 38187233 -7 011732
PTP_&x 11.358115 6.773610 34, 196621 -B1.874079 -53. 128671 -23. 215272
PTP_& 0.0079337 14918705 24.145036 -0. 723742 -65.067 760 -1.044701
endfct

2.0000

6.

After the second cycle geometry will
be set to visible.

(line 48)

i Flan another Path with Disturbance
|
ERC CURREMNT_DEWICE SET DISTURBAMCE
ERC DISPL&Y _CROBOT OM

ERC CURREMNT_DEYICE UMSET

S ERAME WORIZ
$
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Introduction of the AutoPath™ example

7.
The path is not collision free anymore
and requires a further optimization.

call Computedtdation(]

8.
By using AutoPath™ the path was call Computedtd ation_with_Disturbance)
optimized and stored in the function
wcall
ComputedMotion_with_Disturbance()

The right is reserved to make technical changes and improvements 9/26
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Path planning with AutoPath '

M _ Dialog and Operation

Operation References

Wigw JETIV
Set 30 Yiews
Render
Floor
TCP Trace
Camera
Coorsys
Show [ Hide

1.
Start the AutoPath™ dialog from the menu

View | EASY-ROB Plugln Dlls | AutoPath
Motion Planner

Grafic View Data

Show Toolbars
v Status Bar

Open Window Dialogs

Message Window

Open Online Output Data

Open APT UserDll Dialogs  Ctr+E
EASY-ROE Plugln Dlls

o Ty oo

ONJOFF

Avi Recorder
Veml97 Expart

AutoPath Motion Planner

CiriM

2.
The dialog AutoPath™ and the most
important elements:

1. Set start pose
(to set the collision free start
position, without exceeding

the axis limits of the robot) 1—
2. Set end pose 22—
(to set the collision free end
position, without exceeding 3 —
the axis limits of the robot)
3. Find path

(search a collision free path
from start to the target
position)

The calculation can take
several minutes — depending
on the complexity of the
situation and the computer
performance.

&% Motion Planner

Callision Free motion planning
Animation and editing of computed tr, .,

. A
o "5
(e & wow | v |_|
J Dynamic adiust [] |
2
Pose R .:.n'
— |
-
8
=
3
] =
— e
=| &
] B
=1
[] §
s
X
___F,f"
DES00 Stopped
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AutoPath™ Dialog and Operation

3.
Open the Tag Window by double click on the
button Sel Tag

(workcell AutoPath_Example_01.cel)

SEL
TRG

4,

Select with ,sel Pth" the path ,Rob" and move
the robot to tagpoint R_1 (double click the
tagpoint in the list of the TagWindow )

#1/2 ROBM

Re Attach

5.

Click the button ,Set start pose” in the motion
planner to set the tagpoint R_1 as start
position.

Motion Planner
Collision Free motion |

Animation and editing
Set start poze I ﬁ' _

A

6.

Select with ,sel Pth" the path ,Frame* and
move the robot to tagpoint F_1 (double click
the tagpoint in the list of the TagWindow )

7.

Click the button ,Set end pose*” in the motion
planner to set the tagpoint F_1 as end
position.

Motion Planner
Collision free mokic

Anirmation and edit

Eome] (]
X ﬁl Lo

T YT TEY VRS TSNS e T Yy

The right is reserved to make technical changes and improvements
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8.

Leave all settings to default and click ,Find m J

path” in the AutoPath™ dialog to calculate a :
collision free path. Set end pose

Important Note:
The process to calculate a collision free path can take up to several minutes — please don't lose the
patience and don't start any other EASY-ROB™ functions while the calculation.

9. : Accuracy
After the search the collision free path will be ﬂ J
displayed as single positions. ;

played as single (seiendpose] &] Low [ o | Hih
Move along the position with “Run”. @ Dynamic adiust [ ]
i Pose R

PTP_ & 0.00214.919 24...
PTP_ & 17.002 13826 ..
PTP & 2882419393 3.
PTP & 4374617 262 3.
FTP_ A 52543 21.924 3.
FTP_Ax 43,341 37587 1...
FTP_Ax 33.804 40.295 1.

L o n oomomoom

(R (3] (0] [ =] =] [

—

Bun -[ Save as... ] [ Clear all

The right is reserved to make technical changes and improvements 12/26
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CAD Import

Import VRML

All common 3D-CAD systems like Catia, ProEngineer, Solid Works, Solid Edge, etc are able to export
VRML 1.0 and VRML 2.0 .

EASY-ROB™ can import VRML files and save them as IGP-Format (*.igp). The Import does not include
kinematics or animations in the VRML-file.

The importer will create automatically a *.rob-file.

Even when the files from different systems are all VRML-files, with regard to the inner structure (number of
objects and number of polygons) they are all different.
Solid Edge, UGS e.g. is using. ,Shapes" to set colors and objects.

EASY-ROB™ is taking this into consideration while import by using a presetting and the functionality to
“merge” the polygons.

The ,merger will reduce the number of objects and will increase the number of polygons per object.
And even when the file that the merger is creating will be bigger as the ,not-merged* file, you will have a
better performance .

In the ,VRML-Examples" you will find examples from different systems with some remarks about the
presetting.

TIP: Always use the ,Merger“, so you will have a better performance while rendering.

VRML files are ASCII-files. You can open and read them in every editor.
Most times you will find additional information in the header of the file.

TIP: Before the import always save your work and start a new session of EASY-ROB.

To load a VRML file you can either
1. selectthe file by menu File | Load | Import / Convert | Convert VRML1.0 /2.0 into CAD Preview
or
2. use ,Drag’n Drop“ from Explorer

'?_H@ Beside the Message Window you will get the dialog

113:34:11 Message Window for the Converter Settings
219%:34:17 -» -» -» Start Thread, loading WHKML
219:34:24  MAMLYA.0
[]5top
The right is reserved to make technical changes and improvements 13/26
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CAD Import - VRML

m By the CAD Presetting you select the exporting
system.

CAD Presettings] User defined |+

Skart This is important because depending on the
Caryersion export system EASY-ROB has to use different
options for the import

(<]

Converk Lines

Converk Facets
TIP:

Crverwrite original Colars

1 [

Always use the presetting.
Changing the presetting can cause bad system

Creakte Coorsys ab Qrigin performance
[ 1)separation by Shapes
IMerge Colors of IGP file
Lewvel of Detail LoD
LoD Mode | Distance [V]
hoice n [v]
Listance 0.0 With the Warning level you decide how much
information you will get while the
import.
wyE Scale 1000000 .
4 Silent = Standard messages
warning Level | silent [v] Warning = only warnings
Verbose = detailed

With Start Conversion
you can start the converter
Skark

Conversian

In the Message Window you can follow all
messages and by using the ,Save“-button you can
store the protocol of the import

7 18:37:18 Parsing VRML v1.0 fle . Dane [~
£37:18 Expart IGP Part file ... Wait
193718 Done TIP:

101 ate Rob-File [C-yarn [£
112002313 - > - Stop Thiead, lnading YRML [ 5top

1BAT utorialtRML-Exan LI\ -.-::: =
Double click onto a line with bracket will open
the file in the editor

Double click onto any other line will delete the

whole Message Windows

The right is reserved to make technical changes and improvements 14/26
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CAD Import- VRML

EXTRA for the import from Pro Engineer

=

CAD Presettings] Pro Enginesr MI

Skart

Conversion

Zancel

Converk Lines

Convert Facets

[] overwrite original Colors
Create Coorsys at Origin
[] separation by Shapes

Merge Colors of IGP file
Level af Detail LoD

When you are reading parts from Pro Engineer you
are able to reduce the data by using the LOD (Level
of Detail)

By using this option you can reduce the data a lot
and increase the system performance.

LOD Mode | Chaice M
Chiice z M
Distance 0.0

xyz Scale 1000,000

Warning Level | silent M

The right is reserved to make technical changes and improvements
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EASY-ROB™
CAD Import

Import CAD data from other CAD Systems

Operation References

EASY-ROB™ uses the 3D_Evolution® API of CT Core Technology GmbH to import CAD data. The CT
Kernel IO was especially designed for CAD data import and allows importing and optimizing CAD data

formats generated by different CAD-Systems.

Note:
Please read first the chapter ,CAD Import (CT Kerne

I_10) into the Installation-Guidelines !

1.
Open the CAD-Import Window by menu:
3DCAD | Open CAD-Import Window

2.

Start the services for the CAD Import:

To use the CAD Import out of EASY-ROB™, the
service (FlexLM) must be started once per Windows-
Session.

Select from the menu of the CAD-Import Window:
FlexLM | Start FlexLM CAD-Import

Remark:
If a firewall is in use, ensure that the communication
of the CTLMD License Managers is not blocked !

Shutdown FlexLM CaD-Import
Edit CAD-Irmport "ctimd.log" file
Edit CAD-Impott "ctimd.lic" file

Starting CTLMD License Manager.
To start the CILMD License Manager as a Windows NT seruvice.
type “start_service"

Driicken Sie eine heliebhige Taste . . .

3.

To import a part just use the menu of the CAD-Import
Window:

File | | Load | Convert CAD

or the button “Convert CAD”

Save 3

nload 4 Re Load

Canvetk CAD

The right is reserved to make technical changes and improvements
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CAD Import

4,

Open the folder Step from the
directory ,Option | CAD-Import* onto
the EASY-ROB™ Installations-CD

select the file ,KR500-2_KR360-2.stp"
fort he import

and save the file wit the suggested
name (KR500-2_KR360-2.igp) in a
directory of your choice

'Open CAD Tile 1o convert

Upen CAD e to convert

Suchenin: | () Step |V Q ir

|05 Zulstzt venwendste Dokumente A

._-' b Deskiop
ﬂ Eigene Dateien
Zuletzt v_v‘ Arbeitzplatz
MRS Lokaler D atentrager [C:
o b DWD-RAM-Laubwerk (0]
[£ | Optians
Desktop 15 CADImpart

: ) emenzame Dokumente
.’} i | Eigene Dateien
5 \g MHetzwerkumgebung

Eigene Dateien

Tl

Suchen im: | [5) Step Il] C

Export IGE Part file

Speichem irc |E] Step M Q2

|#]kRrS00-2_KR360-2.i0p

5.

Wait until the import is done and the
system finished the saving of the IGP-
Part.

F#l CAD-Import Window

File 3D-CAD Settings FlexlM

107:28:11 CAD-Impork 'Window | | Convert CAD
2 07:28:15 Start FlexLM CAD-Import AT _Kernel_IOYstart_license.bat

3 07:28:15 Start FlexLM CAD-Impart .., Done
4072923 - » -> -> Start Thread, loading CAD
507:30:53 CADtalgp() Kernel-IO Yersion V4,610

60730

3 CADtoIgp() Load file C:iprog\EASY-ROBYCAD-Import|SteplkRS00-2_KR360-2.5tp ... walt CAD Info

Kernel_I0 KERMEL:Loading

Et_ar[n_a!%?\ EE)prog\EASV—ROB\CAD—Import\Step\KR500—27KR36072.stp
After the finishing message of the
import load the part into the CAD-
Preview.
The right is reserved to make technical changes and improvements 17/26
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CAD Import

The part can verified visual in the
Preview or can be used as IGP-file.

Remark:

The log-file of the FLEXIm can called though
the menu of the CAD-Import Window
“FlexLM | Edit CAD-Import ,ctimd.log* file

It contains information about the
operations with the converter.

FlexLM

Skart FlexLi CAD-Import
Shutdown FlexLM CAD-Impark
Edit CAD-Import "cklmd. log” File
Edit CAD-Import "ckmd. lic” File

Other CAD formats can be imported into EASY-

ROB™ in the same way if the appropriate license
is installed.

Open CAD file to convert [.ztp]

Open CAD file to corwert [*.stp]
["step]

[".igs)

[*iges)

The right is reserved to make technical changes and improvements
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EASY‘ROBTM Operation References
Project Manager

Administrate Projects

The Project Manager provides different functionalities to administer EASY-ROB™ workcells and project
related information. The search functions are supporting the user to find the desired data straight away.
The project data can be stored either by using the input mask in the Project Manager or by the Visual File
Interface out of EASY-ROB™ (see chapter ,Visual File Interface")

Further on the Project Manager is able to run and show videos of the workcells and is able to load the
workcell straight into the EASY-ROB™,

Start the Project Manager by double click onto the executable ,/EASY-ROB/easyrob-project-manager.exe”
or from EASY-ROB™ by shortcut ,Ctrl+Shift+P* . From the menu use “File Menu: Load -> Start Project

Manager.”

search function

project overview

<+—— project modification
screenshot /

video screen

<+— video controls

— / \
~

detailed information of project start EASY-ROB™ and load
workcell
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Project Manager

Add a new projects

Modify an existing projects

Delete a projects

Quick Search

Options for Quick Search:
- Enter a complete word
- Enter a part of a word
- Enter numbers

Tip:
Using an empty field and ,,Refresh” will show all
items of the database.

Extended Search with filter

Export all projects into an EXCEL file

Controls for the video

(if the buttons are disabled there is no video)

Start EASY-ROB™ and load the selected
workecell

(if the button is disabled there is now workcell)
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EASY‘ROBTM Operation References
History Diagram

Visual analyses of the simulation

The functionality ,History Diagram* enables the user to analyze the simulation visual by a graphic.

History Diagram can record the state of every device into the workcell. The state like e.g. ,waiting for signal“
or an ,axis limit exceeding” will be stored while every simulation step and be displayed and analyzed in a
diagram.

Because all possible states will be shown in different colors, an occurring error can be identified
immediately.

Start the History Diagram by double click onto the executable ,/EASY-ROB/easyrob-history-diagram.exe” or
from EASY-ROB™ by shortcut ,Ctrl+Shift+H". To start from the menu use “File Menu: Load -> Start History
Diagram.”

Graphic of the simulation

H_}H_}H_}k ~ AN ~ J

Data Zoom Time Detail settings Show,
handling  function scale Save data
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History Diagram

load, reload and unload history file

zoom in and out the view and reset to start
conditions

(zoom is only related to the lenght of the
diagram, not to hight)

show time scale

- every second

- 10 seconds

- every minute

- switch scale off

reset time to start conditions

start and end time of the displayed area

rough display :all errors in one color
detailed display: every error in its own color

Selection of the displayed Device
(all or one Device)

Show:
Show the diagram (with the selected settings)

Save:
Save the diagram as JPG-picture in the same
directory of the history file
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EASY'ROBTM Operation References
ERC Command Searcher

Search ERC Commands

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

The ERC Command Searcher will support the user to search for a specific ERC commands 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

Start the ERC Command Searcher by double click onto the executable ,/EASY-ROB/ easyrob-erc-
command-searcher.exe" or from EASY-ROB™ by shortcut ,Ctrl+Shift+S". From the menu use ,File Menu:
Load -> Start ERC Searcher*.

instruction manual

} change paths

‘\4— start search

enter search word / pre-select

results of the search

start simulation straight
<«— after loading

<\<— load workcell

open program
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EASY-ROB™
Appendix

Kin ID’s

Operation References

The KIN ID defines the inverse kinematics and forward solution for each robot

ID Name Sub ID Comment
0 No inverse Kin
1 DLL #1
2 DLL #2
3 DLL #3
4 DLL #4
5 DLL #5
6 DLL #6
7 DLL #7
8 DLL #8
9 DLL #9
10 DLL #10
11 DLL #11
12 DLL #12
13-99 UserKIN
with API-INV Solution in er_kin.dll
100 NumSol 0 Numerical Solution Kinematics >= 6 axis
100 NumSol 1 Numerical Solution kinematics with less than 6 axis
131 SCARA 0 RzRzTzRz
133 Conveyor 1 Tx
133 Conveyor 2 Ty
133 Conveyor 3 Tz
133 Conveyor 13 Txz
133 Conveyor 23 Tyz
133 Conveyor 0,123 Txyz
134 Gantry 13 TxzRz
134 Gantry 23 TyzRz
134 Gantry 0,123 TxyzRz
135 Gantry 0 TxyzCA
136 Gantry 0 TxyzRzRxRz
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EASY-ROB™

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

Sales Office - North

Gregor Hdlting

West | 17, 48324 Sendenhorst, Germany
Tel. +49 (0) 2506 8165 73

Fax. +49 (0) 2506 81 65 74

Email: contact@easy-rob.com
sales@easy-rob.com

Web: Www.easy-rob.com

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

Access data:

User: customer
Password . *kkhkkkkkk
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EASY-ROB™

Notes
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