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Introduction

This manual describes the operation of astorinoIDE software used for pro-
gramming and operating astorino robots. It does not describe the opera-
tion of individual functions and the behavior of the robot. These items are
described in the astorino user manual.

ASTORINO is an educational robot that has been developed specifically for
training facilities and institutions. Students can use ASTORINO to learn the
automation and robotization of industrial processes in practice.

If you have further questions, please contact ASTOR Support.

Contact:

ASTOR Technical Support, Robotics Equipment Department
E-mail: Astorino@astor.com.pl
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1. The "astorinoIDE" software included with Astorino is licensed solely for
use with this robot and may not be used, copied or distributed in any
other environment.

2. ASTOR and Kawasaki Robotics are not liable for accidents, damages
and/or problems caused by improper use of the Astorino robot.

3. ASTOR and Kawasaki Robotics reserve the right to change, amend or
update this manual without prior notice.

4. This manual may not be reprinted or copied in whole or in part without
the prior written permission of ASTOR and Kawasaki Robotics.

5. Keep this manual safe and within easy reach so you can use it at any
time. If the manual is lost or severely damaged, contact ASTOR.

Copyright © 2023 ASTOR & Kawasaki Robotics GmbH.

All rights reserved.
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Symbols

Elements that require special attention in this manual are indicated by the
following symbols.

Ensure proper operation of the robot and prevent injury or damage to prop-
erty by following the safety instructions in the boxes with these symbols.

A Aboutguarding

Failure to follow the instructions below may re-
sult in injury.

[NOTE]

Specifies precautions for robot specifications, opera-
tion, teaching, and maintenance.

A Aboutguardi

1. The accuracy and effectiveness of the graphs, procedures and
explanations contained in this manual cannot be confirmed
with absolute certainty. If you experience any problems,
please contact Kawasaki Robotics GmbH or Astor at the above
address.

2. To make sure that all work is done safely, read the instruc-
tions with understanding. In addition, you should review all
applicable laws, regulations and related materials, as well as
the safety statements described in each section. Have proper
safety measures and procedures in place for actual work.
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Paraphrases

This guide uses the following spelling rules:

e For a specific press, the corresponding button is enclosed in angle
brackets, such as <F1> or <Enter>.

e For a dialog box or toolbar button, the button name is enclosed in
square brackets, such as [OK] or [Reset].

e The pick-up fields are marked with a square field. If they are acti-
vated,O there is also a small check mark inside the symbol .
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1 Naming in this manual

In this section you will find definitions of terms used in this manual.

The author of the textbook tries to use generally applicable terminology,
maintaining the greatest possible logic. Unfortunately, it should be noted
that the perception of the terminology used can vary depending on the
point of view, even when considering the same topic. It should also be
noted that over the course of the history of the development of robots,
computers and software, terminology has developed in different ways. In
the modern manual we will not find terminology that will always be 100%
consistent with the opinions of all users and experts.
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2 Description of the ASTORINO robot

ASTORINO is a 6-axis educational robot with stepper motors operating in a
closed loop control. The robot has been developed specifically for educa-
tional institutions such as schools and universities.

The construction of the robot is based on 3D printing with a special carbon
fiber. Using the provided STL files, you can reprint damaged parts.

Programming and control is carried out using the "Astorino" software,
which can be found on the supplied USB stick, and the latest version can be
downloaded from the Kawasaki Robotics FTP server:

https://ftp.kawasakirobot.de/Software/Astorino/

Like industrial robots, the Kawasaki Robotics Astorino robot is programmed
in the AS language and allows the user to program real-world industrial ap-
plications for Kawasaki Robotics robots.


https://ftp.kawasakirobot.de/Software/Astorino/
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3

Safety notes

[NOTE]

Always take care of the personal safety of users and others when operating a

robot arm or starting a robot cell!

In the basic version, the robot does not have elements related to the
safety of the robotic station. Depending on the app, you may need to add
them. The basic version of the robot is equipped with an emergency but-
ton.

CE marking: The robot arm must be subject to a risk assessment when
working in production applications and must comply with applicable
safety regulations to ensure personal safety. Depending on the outcome
of the assessment, further safety components should be integrated.
These are usually safety relays and door switches. The system boot engi-
neer is responsible. Education apps don't require additional security fea-
tures.

The robot controller includes a 24 V power supply, which itself requires
mains voltage (100/240 V). Check the label on the power supply. Only
qualified personnel can connect the power supply to the network and
start it.

Work on the robot's electronics should be carried out only by qualified
personnel. Check the current electrostatic discharge (ESD) guidelines.

Always disconnect the robot from the power supply (100/240 V) while
working in the robot base (controller) or any electronics connected to the
robot controller.

DO NOT connect hot! This may cause permanent damage to the engine
modules. Do not install or remove any plug/disconnect modules or con-
nectors (e.g. emergency stop button, DIO modules, engine connectors)
while the power is on.

The robot arm must be positioned on a stable surface and screwed or se-
cured in some other way.

Use and store the robot only in a dry and clean environment.

Use the system only at room temperature (15° to 32°C) - recommended.
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4 Astorino Software

4.1 Basic information

The astorinoIDE software is an astorino robot programming environment
designed for advanced robot users. astorinoIDE, unlike the classic astorino
environment, is based on projects that are also saved on the user's com-
puter in the Documents folder.

A project is a collection of programs and saved points for a given applica-
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This approach allows you to create many different applications on the robot
without having to delete or overwrite already written programs or points.

There can always be only one project in the robot's memory, while many
projects can be saved on the computer.
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5 System Requirements

Before installing astorino software, ensure that the computer meets the
following hardware and software requirements.

Part Requirements

CPU 2.0 Ghz or faster processor

Memory 4 GB minimum

Disk 100 MB free space

Graphics card Any

Display settings 1280 x 720 pixels minimum
resolution, 100 % display scaling
recomended

Mouse Three-button mouse

System Version

Windows 7,8,8.1,10, 11

6 Installing astorinoIDE software

5 astorino - X

Welcome to the astorino Setup Wizard A

The installer will guide you through the steps required to install astoring on your computer.

Run astorinoIDE_ x.x.x.exe

WARNING: This computer program is protected by copyright law and intemational treaties
Unauthorized duplication or distibution of this program. or any portion of it. may result in severe civil
or criminal penalties. and will be prosecuted to the maximum extent possible under the law.

< Back Next > Cancel
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15 astorino - X

Select Installation Folder A

The installer will install astorin to the following folder.

To install in this folder, click "Mext”. Toinstal to a differert folder, enter it below or click "Browse™.

Confirm or customize the installa- o -
. . C:*Pragram Files (=86]\K awasakibastaringy Browse..
tion directory ek ot

Ingtall astorin for yourself, or for anyone who uses this computer;

(®) Everyone
) Just me
< Back Nesxt > Cancel
15 astorino - X
License Agreement il
'2'\__';/'
Please take a moment to read the license agreement now. i you accept the terms below, click ™1
Agree”, then "MNext”. Otherwise click "Cancel”.
~

License agreement for astorino

ACCG pt | ICG nse astorino Copyright (c) 2022-2023 by Astor Sp. 2 0.0.

Permission is hereby granted, free of charge, to any person obtaining a
copy of this software and associated documentation files (the
"Software"), to deal in the Software without restriction, including
without limitation the rights to use, copy, modify, merge, publish,

airhninn the Cafbaraen ie foamicbhad S0

W

Aictvibuidn andfn nneeeid e e ane e

(®) | Do Not Agree )l Agree

8 astorine - X

Confirm Installation oA

The installer is ready to install astorino on your computer.

Click "Next" to start the installation.

Start installation

< Back Next > Cancel

10
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7 Main window

S astorinelDE - O X
File Edit Project Run Tools Setup View Window Help astorino & Kewasski
TREEHES «2eaQ 8Bl R0 k.  Enllae f

Project Explorer #% | program Contol: o |1 2 »» &~ _ Check Mode: | Spees\. 2 -

=" Project: DEFAULT
- Program Files
=-{13 Points 5
L. 3F Joint
L. Transformation

"

* X

1l Bxt_iT 4% Connected 4 alive (@) Repeat Made P Cycle &) Ready @ Error /A Safety (T) Estop

7

1. Project Explorer Tree of the currently open project

2. Terminalwindow a Terminal for receiving and sendingcommands
3. Program control bar Cycle on/off, speed change

4. Control bar Project and robot management

5. Menu bar Software Management

6. Main area Robot control and program editing

7. Status bar Current statusof robot a and connections

11
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7.1 Project Explorer

Project Explorer * X

=" Project: DEFAULT
=-E5 Program Files

= I

EI{D Points

Project name

Folder of all created programs

Lock/unlock project explorer width change

Points catalogue

Close the project explorer window

Saved connector points [JT1... 7]

Saved Cartesian points [XYZ OAT JT7]
Name of the program

MR K| X[ |11

Project Explorer * X

=-%" Project: DEFAULT
=[5 Program Files
. % E PALL

Program currently loaded into RAM and ready to run

Bootloader, loaded into RAM when power on

Program modified but not uploaded to robot memory

i b o

7.1.1 Context menu

e Right-clicking on the [Project:] field opens the context menu for man-
aging the project.

12
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Project Explorer * ¥ Program Contol:

EEAdProject: DEFAUPS '

g : Mew Project

=-F= Program Files s rTe)Ee

L Lk T PG2 Open Project

EI{D Points Close Project
3 Joint Delete Project

Upload Project

[« = 2@ [T~

Download Project
1

Opens the window for creating a new project

Opens the project opening window

Closes and disables the current project

Opens the delete projects window

Uploads the entire project to the robot's memory

Rips the entire project from the robot's memory

[« » |Bb| ® [T 1

e Right-clicking on the [Program Files] field opens the context menu for
managing programs

Project Explorer # X | Program Contol:

=" Project: DEFAULT
R} Prog
#-£.9 Points

Mew Program

Import Program From File

Download All Programs

[ [« [T &7

Upload All Programs

Opens the window for creating a new program

Imports the program from a * file. pg

Rips all programs from the robot's memory

[iw [« &7

Uploads all programs to the robot's memory

e Right-clicking on the [Points] field opens the context menu for man-
aging points

13
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Project Explorer * Program (

=-%" Project: DEFAULT
= Program Files
- % F PG2

Open
Close
Download All Points

Upload All Paints
T

Opens the window for editing and viewing points

Closes the edit and preview points window

Rips all points from the robot's memory

i[4S

Uploads all points to the robot's memory

e Right-clicking on the program name field opens a context menu that
allows you to manage the program

Project Explorer R - ¢ oo o
E,":' Project: DEFAULT -
=-f= Program Files
- rc
=43 Points | Open
..... ¥ Joint % Close
g Trans ER)  Set as Main (Prime)
P Execute
2 Setas StartUp
# Download
&, Upload
[ Delete
B SaveAs

Opens the editing program window

Closes the program window
Loads the program into the robot's RAM and prepares it to run

Loads the program into the robot's RAM and runs the program

Sets the program as bootable, the boot program is loaded into
the robot's RAM when the power is turned on

Rips the program from the robot's memory

Uploads the program to the robot's memory

Removes the program from the robot's memory and the project

0 Eh (w @ I« VER N

Saves the program to a separate file

14
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7.2 Terminal window

The terminal is used to display information from the robot, but also to issue
commands to the robot.

>DATA = 18
>PRINT DATA
>18.08

* Lock/Unlock Terminal Window Width Change
X Close a terminal window
oee Change the height of a terminal window

All motion commands like LMOVE, HOME, etc. They must be preceded by
the word "TO" and the robot must be READY and in REPEAT mode. For ex-
ample, "DO LMOVE P1"

You can also use the terminal to read the values of variables (for example,
"PRINT x"), learn points (for example, HERE P1), set variables (for exam-
ple, x = 10), and so on.

Here is a list of Terminal commands:

CPUTEMP Shows CPU temperature

FREE Shows available RAM in %

ERESET Resets the error

ZPOWER ON Turns on ENGINES

ZPOWER OFF Turns off ENGINES

HOLD Pauses the currently running program
CONTINUE Continues the paused program
ZZERO x Starts resetting the specified axis - X

15
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7.3 Menu bar

TREHS aAQAQ 28B4 AE-9FD s =allo® &

Opens the window for creating a new project

Opens the window for creating a new program
Imports the program from a * file. pg
Saves the active program to a file on your computer

Prints the currently active program

Reverts the last operation
Renews the last operation

Increases the size of text in the active program window

Reduces the size of text in the active program window

Resets the zoom in the active program window

Uploads the program to the robot's memory

Rips the program from the robot's memory

Loads the program into the robot's RAM and prepares it to run

Sets the program as bootable, the boot program is loaded into
the robot's RAM when the power is turned on

Opens manual control window - RobotManager

It allows you to change the robot operating mode. changes to
BRepeat mode changes to ™ Teach mode

Opens the visualization window

@ P B0« B @O0 SN MAET T

Enables or disables DryRun mode

/¥R Opens or closes the connection to the robot

<]

Connection method selection window

Ethernet

Turns drives on or off

Activates the movement of the robot to the home position

Resets the error

Pauses or resumes the robot

Enables the procedure for resetting the axle

B @ = [T

Deletes the selected program

If the background color of the following buttons is yellow, it means that:
16
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1. ® DryRun mode included

2. = Drives are included

3. A The robot is in the home position
4, 1] The robot's work is suspended

5. 102 Axle reset has been done

7.4 Program control bar

‘ Program Contol: p» |1l 2 » @- _ Check Made: Pp| Speed:

[ 2 Enables the execution of the active program
1] Pauses or resumes the robot
| Disables the currently executed program
= Enables or disables the looping of the program
Y Switches between continuous or stepwise program execution
modes
D Changes the monitoring speed
B Current monitoring speed value [0-100%]
>l Activates the transition to the next step of the program
B[
Sets the motion speed in teach-in mode (Teach)

7.5 Status bar

II EXT_IT {5’ Connected 4 Alive B Teach Mode " Cycle (&) Ready (2 Error /™ Safety @ Estop |

[ Status of receiving or sending data from/to the robot

]| Robot standby status
EXT_IT Robot external standstill status

4 Connected  Status of the connection of the program with the robot

A Alive Ping to check connection status

2 Mode The current state of the robot. Teach or Repeat mode
P cycle Program playback status

=) Ready Robot standby

() Error Error Information

/N safety Status of Safety Fence Entrances

(@ Estop Status of safe entrances Emergency Stop

17
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7.6 Main area

program Contol: p || Ml = »» @~ I  Check Mode: B| Speed: 2 ~

Ere [=ll=]=] —
1| .PROGREM PG2 = . # Rabot Manage [= & =]
2 tool 1 == Robot: ASTO01A ASE_3.7.78 Tool: 1 - | Speed: 2 - & | OAT -
3 lmove p2
4 point temp = shift(p2 by 100,0,0) Status g
5| lmove tem v ES
al P [] EMERGENCY STOP 0 Motor [ Ready O Error B
7 [] SAFETY FENCE [0 Home =
<]
a
Motors Control
I
z
=n Reset ﬂ
1| .PROGRAM T2 =
2 TWAIT 1 ;
3| PRINT "mello" Home
4 TWAIT 1 MOTOR ON MOTOR OFF
S| x=18
6 point pl0 = po
7 0
1move ;10 Zeroing
8. casE x or [=lle =]
E] VALUVE 10,11: ASOriNG B Kawasaki
10 print x b
11| VALUE 12,13:
12 print (x+10)
13 VALUE 14: = -
14| oot astorino e €k k
e awasaki
16 POINT DzTa = HERE i
17 DECOMPOSE X[0] = data RDbOtlcs
py: PRINT "Dane"
139 PRINT x[0]
20 END
21 a = INT(12.9)

The main area of the astorinoIDE software is mainly used for writing and editing
programs, as well as, depending on the settings, for viewing visualizations, con-
trolling the robot in Teach mode, viewing robot inputs/outputs, as well as view-
ing and editing points.

7.7 Menu bar
File Edit Project Run Tools Setup View  Window  Help

The Menu bar is used to control the program, as well as to enable software and
robot configuration windows

7.7.1 File

File | Edit Project PRun Tools Setup
3 new aS @ QaQ &
| open * X Program
1% Close —

= Save =

|© Examples b | &2 pickaPlace

Ei Delete e

= Print & Serial

3 Exit W Vision

@ TCcR/UDP

18
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Opens the window for creating a new program

Imports the program from a * file. pg

Saves the active program to a file on your computer

Prints the currently active program

Closes the active program window

Examples of programs

Deletes the selected program

Closes the application

0| 1|2 | 0®| ) |aD|ED | T | &7

Sample project with Pick & Place program

sos Example project with a program using Robot I/O
= Example project with serial communication program
[ ] Example project using a vision system
0 Sample project including sample programs implementing com-
munication over TCP/IP and UDP
7.7.2 Edit
Edit | Project Run Tools Setup
[{}:a, Undao L
;;.:{} Redo [
] &  Zoom In

2  Foom Out
. Reset Zoom

B Find [Ctrl+F]

2% Replace [Ctrl+H]

¢ Comment Selected Text
{» Uncomment Selected Text

v=  Auto Indent selected lines

A Undoes the last edit operation of the program code

~ Retries the last edit operation of the program code

O} Enlarges text in the program window

Q Reduces text in the program window

Q Resets the zoom to its default state

i Search for specific text in the program window

] Search for and change specific text in the program window

19
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<> Comment out the selected code fragment

<

A4

Uncomment the selected code snippet

-
[l

Automatically tab the selected code fragment

7.7.3 Project
Project | Run Tools Set

Mew

Save

COpen

e« G @0 ST

Delete
Close
Export
Import

Download project

Upload project

Opens the window for creating a new project

Saves the entire project to disk on your computer

Opens a project selection window to open

Opens the project selection window to delete

Closes the currently open project

Exports the entire project to a separate compressed file in *
format. ASzip

Imports the project from the format *. ASzip

Retrieves the entire project from the robot's memory

[iw |« )| @ = T 21

Sends the entire project to the robot's memory

20



B << Kawasaki
Powering your potential

ASTORINO User Manual

7.7.4 Run
Run | Tools Setup View  Window Help| Run | Tools Setup  View Window Help
(P Cycle Start 2 L RS- @ P Cveleser e RT-Q
1 II Hold II Hold
| | Stop
i | ] Stop
L Repeat Mode 3
| EiEE Mode ' | E Once | Step Mode b || 2s QOnce
Step Mode » | 2 Continues “ PP Continues
|
[ 2 Enables the execution of the active program
1 Pauses or resumes the robot
| Disables the currently executed program
o Enables a program loop
= Disables program looping
e Switches to stepwise program execution mode
44 Switches to tryb continuous execution program

7.7.5 Tools

Tools | Setup View W
™ Robot Manager
1# 1/O Monitor
'EI Controler
@ Wisualization
@ Points
= Enables Robot Manager - allows movement in manual mode
(Teach)
ats Opens a window for viewing the robot's inputs and outputs
Sl Opens the backup management window
@ Opens the visualization window
O Opens the window for viewing and editing saved points

21
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7.7.6 Setup

Setup | View Window Help

{ Ik PCto Robot Communication
] ﬁ System Configuration

Y= Preferences
g Opens a window to select how USB or Ethernet communicates
x Opens the robot system settings window
= Opens the astorinoIDE settings window

7.7.7 View (disambigu
Wiew | Window  Help

: () Project Explorer
&) Terminal

@ Hides or uncovers the Terminal or Project Manager view

7.7.8 Window
Window | Help

Cascade

Tile Wertical
Tile Horizontal

Arrange [cons

HEMHD

Close All

Switches the main area window to cascade mode (panes)

Sets windows to column mode

Sets windows to line mode

If the window is minimized, it is arranged in the lower left cor-
ner of the main area

| E| D3|

Closes all open windows

22
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7.7.9

Help

Help
| (@ About

Opens the software version information window

8

New Project Window

'«;. lew Project

Froject Name

I— |NEw

Projects Folder:

= projects

- DEFAULT

-8 ExamplelO

-8 ExamplePickAndPla
--TExampIeSerial
-8 ExampleTCP

- %" ExampleVision

s

Cancel

Name of the newly created project

Names of projects currently on disk and programs in them

9

New program window

= Mew Program

Program Name

|NEw|

Existing Files:

=

Cancel

Name of the newly created program

Names of programs currently in the project




B Kawasaki
Powering your potential

ASTORINO User Manual

10 Delete Projects window

%" Delete Project x

Project Name

El=--
-5 DEFAULT

EI'-;' ExamplelO

T e = I0.pg

-4 ExamplePickAndPla
-2 ExampleSerial
- Y ExampleTCP

-8 Examplevision

Delete

Cancel

1—

1 Names of projects currently on disk and programs in them

The [DELETE] button deletes the currently selected project.

24
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11 IO Monitor

1 /0 Monitor — .
Inputs Cutputs 2
/
1 2 3 4 5 B 7 8 1 2 3 4 5 B F Ei/
—_
\@ 10 11 12 || 13 14 || 15 16 9 10 11 12 || 13 14 || 15 16
17 || 18 || 19 20 21 22 || 23 24 i7 || 18 || 19 20 21 22 || 23 24
25 26 || 27 || 28 || 29 30 31 32 25 26 || 27 || 28 || 29 30 31 32
33 34 || 35 36 || 37 || 38 || 39 || 40 33 34 || 35 36 || 37 || 38 || 39 || 40
41 || 42 | 43 | 44 || 45 || 46 || 47 | 48 41 || 42 | 43 | 44 || 45 || 46 || 47 | 48
49 50 51 52 || 53 54 || 55 56 49 50 51 52 || 53 54 || 55 56
3 Internal Arm 1/O A// 4
\\; Input Output
1 2 3 4 5 ] Fi 8
57 || 58 57 || 58

S 10 11 12 || 13 14 || 15 16

1 Physical inputs and inputs of the MODBUS TCP protocol

2 Physical and MODBUS TCP protocol outputs

3 Internal signals

4 Inputs and outputs located on the robot arm (version B of the

astorino robot)

The high state of the signal is indicated by the yellow button lights up.

1 2 3 4 <] 7 3

5
2 10 (| 11 || 12 14 || 15 || 16

Outputs and internal signals can be controlled by clicking the mouse on the

appropriate signal number.

12 Visualization window
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oM astorino m & Kawssski
Click this [button] =]

This show allowed /)

Moving Area

Click this [button]
this show the .3D model
standard Gripper

13 Points window

OPninis EIE
EEE &4 it - @
(] Name JTi[deg] JT2[deg] IJT3[deg] IT4[deg] I1TS[deg] J1Te[deg] JT7[deg] Description -
0 #PO 21.199 |3.380 115.967 |45.550 |55.233 |-39.534 |0.000 pick
1 #P1 24,408 |-33.060 112.644 |-22.517 |62.166 |-29.221 |0.000 place
2 #P2 -30.195 |-34.893 | 121.410 |111.211 |28.075 |-21.601 |0.000
3 #P3 -12.720 |25.497 | 124.445 |135.479 |81.016 |-73.568 |0.000
4 #P4 0.000 0.000 0.000 10.027 |-44.977 |0.000 39.992
5 #P5 0.000 50.019 |0.000 0.000 0.000 0.000 0.000
6 #Po 0.000 0.000 59.989 |0.000 -10.027 44,977 | 0.000
7 #P7 0.000 0.000 0.000 0.000 0.000 0.000 0.000
8 #P8 0.000 0.000 0.000 0.000 0.000 0.000 0.000
9 #P9 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10 #P10 0.000 0.000 90.012 |0.000 90.012 |0.000 0.000
11 #P11 0.000 0.000 0.000 0.000 0.000 0.000 0.000
12 #P12 0.000 0.000 0.000 0.000 0.000 0.000 0.000
13 #P13 v

Imports points from a file saved in the * format. Loc

Saves edit changes to points to the project directory. Note:
This action does not send points to the robot's memory

Exports points to a * file. Loc

Sends the currently selected points (Joint or Transformation)
to the robot's memory

Retrieves currently selected points (Joint or Transformation)
from the robot's memory

[« (= 306D O
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Joint I i
Joint . Choice
Transformation

T T

astorinoIDE allows you to add comments to points (Description), as well
as manual editing of points. The manually modified point is highlighted in
red and requires saving or sending to the robot to make changes.

1 #P1 24,408 |-33.000 |112.6044 -22.517 |62.160 |-29.221 |0.000 place

3 #P3 -12.720 |25.497 |124.446 136.479 |81.016 |-73.568 |0.000

14 Controller window

D Controller Tools - x

Syetern Data
1— |

Backup Controller | Save All Controller data to a PC file

2 \~>
Restore Controller | Restore All Controller data from a PC file

3——0

Reset Controller Reset Controller to a factory state

Creates a backup copy of the robot controller, savesa file with

1 the *.as spread, which contains all data from the robot's
memory
2 Loads a copy file into the robot's memory

Resets the controller to factory state
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15 Robot Manager window

The Robot Manager window is only available after connecting to the robot.
It allows you to manually (Teach mode) move the arm, as well as change
the HOME position, determine the TOOL layout, as well as learn points.

15.1 Control tab

@ Robot Manager EIEIEI 6
Robot: ASTO01A ASE_3.7.7B6 Tool: 1 * Speed: 2 + % QAT -
1\$ /
4\$ Status §
] EMERGENCY STOP [] Motor [] ready ] Error g
[] SAFETY FENCE [ Home 2 3 5 [g]
8\* Motors Control k;’/7
z
Reset E
El
Home =
MOTOR ON MOTOR OFF —
Zeroing
[ ]
astorino m <& Kawasaki
Robotics
1 Shows the serial number of the robot and the current firmware
> Shows and allows you to change the currently active TOOL lay-
out
3 Shows and allows you to change the current robot speed in
Teach mode
4 Current robot status
5 Enables the robot I/O view window
6 Allows you to switch between displaying the current orienta-
tion in OAT (ZYZ) or RPY (XYZ) angles
The area allows you to reset the error, get to the HOME posi-
tion and start the reset procedure.
8 The area allows you to turn the drives on or off
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15.2 JOG Card

The JOG card allows you to control the robot in manual mode, and also
shows the current position of the arm.

@ Robot Manager E\I [=] I\E\
Robot: ASTOO1A ASE_3.7.7B  Tool: 1 + Speed: 2 + | # | OAT -
1\\‘ Jogaging Current Position —‘g_’”/
¥ [mm] ¥ [mm] Z [mm]  IT7 [mm/°] =g
Mode: BASE ~ =3
| 0.000| | -3.500| | ?1?.140| | 0.000|
X Y z =
0 [°] A[°] T[°] Conveyor 1: 5]
A+ A+ A+ | 0.000| | 0.000| | 180.CICIO| | 0.000| |
T
(=]
IT1 [@] 2 [@] T3 [?] Conveyor 2. E
v v. v [ oooo [ o000 [N 0.000 £_='
T4 [°] IT5 [#] IT6 [°]
RX RY RZ —
| 0.000| | 0.000| | 0.000|
A+ A+ A+ 4
STEP - TEACH 4_//
STEP DISTANCE: ' 30mmy/s
v- V- v- o
2~ IT7 -10G Point i
5 aln Teach Point | Execute Command /5
() 10INTS <
Comment:
A+ v- ® TRANS Teach
. : ‘|\
Teach Point Execute Command 6

Command: LMOVE v

Execute 7
z Tool Travel:

The Jogging area allows the robot to move in Tach mode,

1 here you can also change the interpolation method (BASE,
TOOL, JOINT, CONV)
2 JT7-JOG area allows manual control of axis 7 (running track)

Current position of the arm, yellow indicates a position close

3 to the maximum range, [l indicates the position of the max-
imum axis

4 Step-by-step motion settings
Point learning area, clicking the Teach button saves the cur-

5 rent arm position as the point selected in the list under Point.
The TeachPoint area also allows you to add comments to
point data.

6 The Point area allows you to select the point you want to save

or the point you want to move to in Teach mode
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The Execute Motion area allows youto perform one of the
7 movements (LMOVE, JMOVE, LAPPRO, JAPPRO, JUMP) to the
point selected in the Point area

15.3 Home tab

The Home tab allows you to modify your home position. Clicking the [Set
Home] button (2) saves the current position of the arm as the home posi-
tion.

Turning on Manual mode (1) allows you to manually edit the home position.

@& Robot Manager EI = IEI

Robot: ASTO01A ASE _3.7.7B Tool: 1 -~ | Speed: 2 - | &% | QAT

1 \ Home
'S

[] Manual JOINT Angle [°]
T

90t [10u0d

mz:
T3 -90.00

T4:

l I00_L| awoH

IT5: -90.00

ITs: 10.00

e

7

Set Home

15.4 Tool tab

15.4.1 Tool tab

Allows manual modification of thecoordinate system of the tool (Tool)
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@ Robot Manager E = IEI

Robot: ASTO01A ASE _3.7.7B  Tool: 1 ~ | Speed: 2 - % OAT -

TOOL  wWIZARD

Tool: |1 ~| O OAT @ RPY

awoH [ oor [josuod

S
=1
Tool Re [
Tool Ry [°}
Upload Tool

15.4.2 WIZARD tab

The WIZARD tab allows you to automatically calculate the coordinate lay-
out of the tool using the 4-ro or 6-point method.

4-point method (XYZ determination):

& Robot Manager EI = @
Robot: ASTOO1A ASE_3.7.7B  Tool: 1 ~ | Speed: 2 - | &% OAT -
TOOL WIZARD o
2
@ Oy x¥Z O XYZOAT Tool:|1 ~ =
:
SAVE A1 ?
SAVE AZ ? z
. 3
SAVE A3 ? ®
N ﬂ =
TS SAVE Ad ? 2
- SAVE B ?
Measuring Jig
SAVEC ?

Calculate Tool

6-point method (determination of XYZ and OAT):
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@& Robot Manager EI = IEI

Robot: ASTO01A ASE 3.7.7B  Tool: 1 ~ | Speed: 2 ~ | &%= | OAT
TOOL WIZARD

OonyXxYZ @ XYZOAT Tool |1 ~

SAVE A1

SAVE A2

SAVE A3

SAVE A4

jooy @woH [ oo [le4u0D

SAVEB

SAVEC

Calculate Tool

Vi =D | ===

r
e Basepose B .'/ 100 mm or more
100rrlnormm// \‘\-\\
R ¢ ! Crign
Tool Z direct < .
ool Z direction “Olkjh \\\\\
/ Meesuring jg Measuring jig Tool ¥ dirction

15.5 PC to Robot Communication window

This window allows you to select the COM port to which the robot is con-
nected. And changing the settings of the IP address under which the asto-

rino is located.

] — >
Connection

IF Adress:

|1o2] |1eg| [ o |, | 1 |
Port:

Set

REMARK! The COM port is detected automatically, no need to change it
manually. If more than one robot is connected to the computer, it allows
you to choose which unit you want to connect to.

15.6 Preferences window

The Preferences window allows you to change astorinoIDE settings. Mainly
changes in the functionality of auxiliary windows (Robot Manager, IO Moni-
tor, Visualization, Points)
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It allows you to change the visibility of the window from MDI Window to Di-
alog and vice versa.

The settings are saved on the computer and remembered even after the
program is turned off

e Okna typu MDI Window

MDI windows arewindows that are "closed" in the main area and cannot be
separated from the main astorinoIDE window

v astorinelDE

File Edit Project Run Tools Setup View Window Help

TREEHS afRQ 445 L ARE-Q® R | Enllae &
Project Explorer #X | program Contol: p |1 2 »» @'_ Check Mode: | Sueed‘E

%! Project: DEFAULT

' =S i =)
Outputs
3|falls||s||7]s 12| 3|«s5|6]7]|85
11 |12 (|13 || 14 |[15 || 16 9 10 11| 12|13 | 14 15| 16
19 |20 (|21 |22 |23 |24 17 (18 |19 | 20 | 21 |22 |23 | 24
27 |28 |29 |30 |31 |32 25 26 |27 | 28 | 29 | 30 | 31| 32
35 |35 37 38 |38 | 40 33 34|35 | 36 37 | 38|39 | 40
43 |[44 |45 |46 || 47 |48 41 |[42 |[43 |44 | a5 || 46 || 47 || 28
51 |52 || 53 || 54 |55 |56 49 |50 |51 52| 53| 545556
Arm /O
Input output
3lfalls||s |78
57 | s8 57 | s8
11 |12 (|13 || 14 |[15 |16

e Dialog windows

Dialog windows arewindows that open as additional windows of the astori-
noIDE program, this allows you to freely place such windows on the user's
screen.

2 astorinolDE

File Edit Project Run Tools Setup View Window Help

VRBBHE ¢« ka0 s 4HL RE-Q@ ke ARIO® &
Project Explorer #% | program Contol: o |1 I = »» @- [  check Mode: P Sp

I =% Project: DEFAULT u
% 1/0 Monitor - x
Inputs Outputs
2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
9 10 11 | 12 13 14 | 15 16 9 10 |11 12 |13 || 14 15 16
17 18 19 |20 21 22 23 24 17 18 |19 20 21 22 23 24
25 26 27 28 29 30 |31 32 25 26 |27 28 29 |30 31 32
33 |34 |35 38|37 | 38 |[ 39 | 20 33 |34 |[35 36 |[37 | 38 || 39 | 20
41 42 43 44 43 45 47 4B 41 42 43 44 45 45 47 48
43 50 51 52 53 54 |55 56 49 50 |51 52 53 |54 55 56
Internal Arm 1/O
Input Qutput
1 2 3 4 5 6 7 8
57 | 58 57 | 58
g9 10 11 12 13 14 | 15 16
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15.6.1 Workspace

%= Preferences — *
—— oeoaaammm | Workspace
= e
P Robot Manager Auto file save

H 10 Menitor (] Aute overwrite project on PC
b Visualization _ Default
LAY Points Session Start

(® Open last project

() Do not open project

The Workspace area allows you to change system settings such as:

e Automatic saving of files when the program window is closed

e Automatic overwriting of the project on the PC when connected to the
robot (the synchronization window does not appear)

e Choose how to open the environment. We can choose whether the
astorinoIDE has or does not open the last used project at startup.

15.6.2 Robot Manager

It allows you to choosehow to illuminate the Robot Manager window.

Choose whether the window should be displayed as an MDI Window or a
Dialog window.

o —
7= Preferences — *

Robot Manager
e Workspace

; Save
R Robot Manager

10 Monitor Display
% visualization Default

Fointz

(@ MDI Window

() Dialog
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15.6.3 IO Monitor

It allows you to choosehow to illuminate the I0 Monitor window. Choose
whether the window should be displayed as an MDI Window or a Dialog
window.

%= Preferences - x
10 Monitor
—— Workspace Save
P Robot Manager
3+ 10 Monitor Display Default
efau

-Fp] Visualization
‘& 3 Points

() MDI Window

(® Dialog

15.6.4 \Visualization

Allows you to choose how toilluminate the Visualization window. Choose
whether the window should be displayed as an MDI Window or a Dialog
window.

=
7= Preferences - iy

Yisualization
= Workspace

i Save
g%y Robot Manager
i 83 [0 Monitor Display

Defaul

g Points

® MDI window

() Dialog

35



B Kawasaki
Powering your potential

ASTORINO User Manual
15.6.5 Points

Allows you to choose how toilluminate the Points window. Choose whether
the window should be displayed as an MDI Window or a Dialog window. It
also allows you to set whether points are to be automatically sent to the ro-
bot after saving or not.

o —
7= Preferences — x

Points Window
~=w Workspace

N Robot Manager
i-3% IO Monitor Display

[ auto transfer when saved Save

L Visualization . Default
. MDI Windon
8 O MDI Window

(® Dialeg

16 System Configuration window

System configuration allows you to view and modify the system settings of
the robot.

16.1 General

Shows the serial number and firmware version currently uploaded to the
robot
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)& Systermn Configuration

..... =

----- 171 Moving Area

----- "\*} Power Off Position
----- Zeroing Order i
----- %S Calibration il
-8 /O astorind m-E Kawasaki
----- 8. Colission Detection obatis
----- [ Ethernet Settings
----- #, Firmware Update |I‘-JULL |

----- L+ Conwveyor Trackin
s v g |-—"\SE_3..?.?-‘E |

General
Robot Type Language

16.2 Moving Area

It allows you to modify the p areaof the astorino robot. Point P1 is the point
defining the minimum range of work in the axes X, Y, Z, and point P2 is the
point defining the maximum range of work in the axes X, Y, Z

3% system Configuration - O X

Moving Area XYZ Limits

----- =. General
----- {71 Moving Area
----- “st Power Off Position

) .
----- 1 Zeroing Order -

&

@ Calibration Point X[mm] ¥mm] Z[mm]

i 1/0 » Point P1(x,y,z) Rl -1000 -1000
Colission Detection Point P2(x,v,z) | 1000 1000 1000
Ethernet Settings
#, Firmware Update

----- L+ Conveyor Tracking
= Default Get Current SAVE

16.3 Power Off Position

This area allows mto deify the shutdown position of the drives. Power Off
Position is the position to which the robot will go after switching off the

drives, if the reset process has been completed.
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3$ System Configuration - O X
. General Power off position
Moving Area T Position [deg]
Y Power Off Position
/o
#aq Colission Detection IT3:
[) Ethernet Settings Current
irmware Update e
Default
77 0.00

16.4 Zeroing Order

This area allows mto deify the process of resetting the axis. It allows you to
select the order of zeroing, as well as select whether the axis is to go to the
set position (Destination) after resetting.

S System Configuration - [m| x
= General Zeroing Order
Moving Area T Order Move to Destination Save
Y Power Off Pasition destination
BE - cng orce 30
-{#} Calibration = ® Manual
{ 1/0 m [z 8| O
[ Ethernet Settings -
&, Conveyor Tracking
w2 O
we | 36
o R

16.5 Calibration

This area allows forperching axis calibration. Calibration of the axis is only
necessary in the event of a failure of the SD card in the robot controller or
replacement of the printed parts constituting the robot skeleton.

3$ System Configuration - O X
=. General Calibration
Moving Area Move JT to 0 deg positon then press Calib Zeroing Sensors
' Power OFf Position 7 .
é Zeroing Order JT1 J12
o}
Colission Detection JT3 JT4
Ethernet Settings
Firmware Update
&% Conveyor Tracking JTs JT6
. JT7
Calib

16.6 I/O

This area allows you to deactivate the I/O module or reactivate it.
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3% System Configuration — O *

/o
----- =. General /

----- 171 Moving Area
----- \t Power Off Position
----- lé Zeroing Order

Enable 1/0 Module
Dedicated Output U

----- iw?ﬂ Colission Detection
----- [ Ethernet Settings
----- "?’}G‘ Firmware Update

It also allows you to dedicatethe plotted inputs or outputs to perform a pre-
defined function, such as Motor ON

3% system Configuration - O *

Dedicated I ts
----- =u General sdicated Inpu

----- 171 Moving Area

----- \t Power Off Position U v U v i e
----- [} zvomgorcer | 0 e s 0 ot re
----- {# Calibration

Dedicated Inputs
o Dedicated Output O extar
----- ﬁﬁ Colission Detection
----- [ Ethernet Settings
----- %, Firmware Update
----- <E:"‘ Conveyor Tracking

SET

3% System Configuration - O X

Dedicated Cutputs
----- = General P

..... 171 Moving Area [ cycle [] Home
----- "\t Power Off Position

..... lé Zeroing Order [] repeat [] zeroed
S G, 0 v
Dedicated Inputs ] Motar ON

----- 8. Colission Detection [J estop

----- [ Ethernet Settings

----- 1 ?}G Firmware Update 0 Ready >
----- <I':"‘ Conveyor Tracking [ Error
SET

16.7 Colission Detection

This area allows manualor automatic determination of collision detection
thresholds. It also shows that the unit is equipped with a sensor that allows
impact detection.
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< System Configuration - O *

Colission Detection

----- = General
_____ 71 Moving Area Thresholds 4G Mode e
..... 'i iti

\ Power Off Position TeachMode: &

T .
----- Zeroing Order .
19 d Calib

----- 1) i%:lbratlon ONJOFF
- ug Dedicated Inputs Autocalibration active

) - g Dedicated Output
----- Ay RepeatMode: 24

----- [ Ethernet Settings

----- 4, Firmware Update

Hardware not detected!
Function disabled!

16.8 Ethernet Settings

This area allows you tochange the settings of the Ethernet port located in
the robot. You can change the network addresses as well as the functional-
ity of the Ethernet port.

}& System Configuration _ o w
_____ =\ General Ethernet Settlngs.
----- Ij Mowing Area Ethernet Settings Frrmesian -

..... N iti
..... Fromrorosion | o s
5 Calibration . 3 ;
iODedicated Inputs Subnet Adress:

ol Dedicated Output i i i
..... K ) iz i
_____ E:ﬁ l en Gateway Adress:

----- f- 3{5. Firmware Update . . .

----- e Conveyor Trackin Save
= v g DNS Adress:

I

H

I

I

16.9 Firmware Update

This area allowsfor updating the firmware in the robot.

3$ System Configuration - O *

Firmware Update
-Zv General P

Ij Moving Area
W Power Off Position
lé Zeroing Order
--{# Calibration
B8 /O
iy Dedicated Inputs
oy Dedicated Output
i’ni Colission Detection
[ Ethernet Settings

Firmware Update
1

Update
Firmware

16.10 Conveyor Tracking

This area allows you todeify the conveyor settings, we can set the resolu-
tion of the conveyor (mm / bit), as well as the direction of cooperation with
the robot.
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}% System Configuration = O X
..... =\ General Conveyor Tracking
..... Ij Moving Area Conveyor 1 Conveyor 2
----- "t Power Off Position
..... lé Zeroing Order Resolution (mm/bit)
----- {&} Calibration
o 1O Conv Moving Direction

o Dedicated Inputs . )
oy Dedicated Output 0:0F s, 263 Y- 52624

----- ﬁ?& Colission Detection
----- [ Ethernet Settings
----- #,. Firmware Update SAVE

----- w4 Conveyor Tracking

17 Synchronizaji window

The synchronization window appears whenastorinoIDE is connected to the
robot. Allows you to choose the direction in which the project data is syn-
chronized.

&v Project synchronize — =

Choose overwrite direction! Or close this window to cancel.

EERS

SYNC

Synchronization from the robot to the komputer overwrites any project
data on the computer.

Synchronization from the computer to the robot overwrites any project
data on the robot.
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18 Connect and work with your environment

After clicking the [Connect] button, a synchronization window may appear.
The program, after finding a project with the same name as the one saved
on the robot on the disk in the computer, will open a warning window and

ask whether to continue the connection.

=Y

File Edit Project Run Tools Setup View Window Help aStOriNG &4 Kawasaki
YREEHS aQaQ aaBHL RE-QR ks @pllae
Project Explorer #x | program contol: p [1 M = »» @- Check Mode: pb| speed: |2 -

=% Project: DEFAULT
&-E5 Program Files
{3 Points

w-£) Poi

2\ Warning! X
Project: DEFAULT already exists!
Press OK to open synchronization window. Press CANCEL to stop the connection.
ok ] Cancel

Bl exT_im 4 Connected 4 Alive @ Mode P Cydle © Ready @ Error /& Safety (D) Estop

After clicking [OK], the synchronization window opens. Select the direction
and then the [SYNC] button, closing this window with the 'x' button stops

synchronization. The robot will be connected to the program, but the data
on the computer and on the robot may differ.

=Y

File Edit Project Run Tools Setup View Window Help astorine & & Kewssaid
TREHS «422Q 44HL RE-QR % ESnlloe
Project Explorer #X | Program Contol: B> |1l & »» @- Check Mode: P| Speed: |2 ~

o-%' Project: DEFAULT
i3 Program Files
w-£1) Points

2\ Project synchronize - X

Choose overwrite direction! Or close this window to cancel.

Bl s_1m 4 connected 4 alive E)Mode P Cycle @ Ready @ Error A Safety (D) Estop
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After the synchronization is completed, the selected program that is
prepared to be turned on (located in the robot's RAM) will open in the main
area

S\ astorinolDE - a X
File Edit Project Run Tools Setup View Window Help aatatinolR ke
TREHS draaq aaHL KT K[ |mplloe s

Project Explorer #% | program Contol: p [ = »» - N check Mode: P speed: |2 -

=-%¥ Project: DEFAULT
= Program Files
* T TEMP = TEMP
= TEST
= FORr
= TEST2 3
-~ DATA
£-£.3 Points
-8 Joint

£, Transformation

point temp2 = fr +
9| POINT/OAT temp2? = pi0
10| 1Imove pio

* X

Il ex7_iT ¢ connected 4 alive [@) Repeat Mode P Cycle & Ready @ Error /A safety (T) Estop

We can start writing programs and using the robot.
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