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DISCLAIMER

Kinova, Kinova Development Center, and Kinova’s logo are trademarks of Kinova Inc., herein referred to
as Kinova. All other brand and product names are trademarks or registered trademarks of their respective
corporations.

The mention of any product does not constitute an endorsement by Kinova. This manual is furnished under
a lease agreement and may only be copied or used within accordance with the terms of such lease
agreement. Except as permitted by such lease agreement, no part of this publication may be reproduced,
stored in any retrieval system, or transmitted, in any form or by any means, electronic, mechanical,
recording, or otherwise, without prior written consent of Kinova.

The content of this manual is furnished for informational use only, is subject to change without notice, and
should not be construed as a commitment by Kinova. Kinova assumes no responsibility or liability for any
errors or inaccuracies that may appear in this document.

Changes are periodically made to the information herein; these changes will be incorporated into new
editions of this publication. Kinova may make improvements and/or changes in the products and/or
software programs described in this publication at any time.

Address any questions or comments concerning this document, the information it contains or the product
it describes to:

] support@kinovarobotics.com

Kinova may use or distribute whatever information you supply in any way it believes appropriate without
incurring any obligations to you.

Copyright © 2017 Kinova Inc. All rights reserved.
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OVERVIEW

The Kinova Development Center is a complete set of interface, documentation, examples and software tools
that help the developer interact with any Kinova product. It is available under Ubuntu and Windows systems.

Content

. The Development Center

J The torque console

o A set of project examples

o User guide

o HTML documentation on all APls
o Tools to configure your product
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INSTALLATION

Windows 7
NEW INSTALLATION

If you have any Kinova products already installed on your computer, please refer to the UPDATE section. If it
is your first installation of a Kinova product, follow the procedure below.

1 Download and install Microsoft Visual C++ Redistributable(x86, x64)
2 Execute the installer named KinovaSDKInstaller.

3. Connect the robot to your computer via USB.

4. Power on the robot.
5.

U

In the Windows Control Panel, open the device manager and wait for the computer to detect a Custom
SB Device.

;;—1 Device Manager

File Action View Help
= |m| E|Hm R %S

e KINOVA-D5K-19
,..a Bluetooth Radics

| »

> |8 Computer

Aa Custom USB Devices
i ®[aco Robotic Am ] "
6. Right click on the Kinova product that appeared and install the drivers that were copied on your disk

when you executed the KinovaSDKInstaller. Assuming that you've installed the SDK in the default folder, it
should be located at C:\Program Files (x86)\KinovaSDK\
7. A Windows Security window may appear:

@] Windows can't verify the publisher of this driver software

S5

i —
I Windows Security

2 Don'tinstall this driver software

You should check your manufacturer's website for updated driver software
for your device.

< Install this driver software anyway

I Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal

| ) X
information.

(v) See details
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8. Choose to install the driver software anyway.
9. The Development Center is ready!
UPDATE

This section explains how to install the Kinova Development Center if you have any Kinova products already
installed on your computer. This is necessary because the Kinova Development Center has a new driver which
is different from the one used in previous versions of Kinova software products like Jacosoft. Note that it is
possible to have different driver versions on different USB ports. As an example, you could install the previous
USB driver on USB port A and when the robot is connected to that port, Jacosoft is available. At the same time,
you could install the new driver on USB port B and when your robot is connected to that port, the new
Development Center is available.

The procedure below explains how to completely uninstall a driver before installing the new Kinova
Development Center.

1. Connect the robot to your computer via USB.
2. Power on the robot.
3. In Windows Control Panel, open the device manager and look for the Custom USB Device called Jaco

Robotical Arm.

Eile Action View Help

@ |m| Hml e

4 = KINOVA-DSK-19 -
b B Bluetecth Radios
» M Computer

A [ ] Custom USE Devices

‘.. § |)aco Robotical Arm

; — Disk drives
b ‘B, Display adapters

4. Right click on it and choose uninstall

Confirm Device Uninstall I&

Jaco Robatical Am

Waming: You are about to uninstall this device from your system.

[¥]:Delete the driver software for this device .

0K | [ cancel
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5. Check the option Delete the driver software for this device and click OK.
6. Stay in the device manager and right click on your computer. Choose Scan for hardware changes.

File Action View Help

&= | &
4 = KINOVA-DSK-19
5 9 Blustoot Scan for hardware changes

{8 Comput Add legacy hardware
= Disk drives

- B Display adapters

7. From here, follow the procedure in the section NEW INSTALLATION.
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Windows 8.1

NEW INSTALLATION

1. Move your mouse to the bottom-right corner of the screen and click on the Settings button.

2. Click on the Change PC settings button located at the bottom of the menu.

2 O

Motifications Power Keyboard

Change PC settings

Select the sub-menu Update and recovery.

Select the sub-menu Recovery.

Click on the Restart Now button located in the Advanced start-up section.
Wait until it restarts.

Select Troubleshoot.

No Ok

1-855-6-KINOVA f ¥ in
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Choose an option

Continue

a Exit and continue to Windows 8

Troubleshoot

Refresh or r our PC, or use
advanced tools

Turn off your PC

Select Advanced options.

Select Startup Settings.

Click on the Restart button.

Press the F7 key on your keyboard to disable the driver signature enforcement.

Startup Settings

from the opti

Right click on the bottom-left corner of the screen and select Device Manager.
From there, follow the same procedure as for Windows 7.

© 2017 Kinova Inc. All rights reserved. 6
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UPDATE

This section explains how to install the Kinova Development Center if you have any Kinova products already
installed on your computer. This is necessary because the Kinova Development Center has a new driver that
is different from the one used in previous versions of Kinova software products like Jacosoft. Note that it is
possible to have different driver versions on different USB ports. As an example, you could install the previous
USB driver on USB port A and when the robot is connected on that port, Jacosoft is available. At the same
time, you could install the new driver on USB port B and when your robot is connected to that port, the new
Development Center is available.

To install the Kinova Development Center, follow the same driver uninstallation procedure as in Windows 7
and proceed afterward to Windows 8.1 new installation.

Ubuntu 12.04/14.04 installation

1. Execute the bash script named installSDK32.sh if your computer’s architecture is 32 bits or
installSDK64.sh if your computer’s architecture is 64 bits.

2. The script will ask for root permission to install a package named kinova-api.

3. The Kinova SDK Installer Setup window will appear to install the remainder of the Development Center.

X Kinova SDK installer Setup

Setup - Kinova SDK

Welcome to the Kinova SDK Setup Wizard.

| Next > l Quit

4, Choose an installation folder (default: /opt/kinova)

1-855-6-KINOVA f ¥ in
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Kinova SDK installer Setup

Installation Folder

Please specify the folder where Kinova SDK will be installed.

[ Jopt/kinova ] ’ Browse...

| <Back H Next > ]I Cancel ]

5. Choose which components you need to install.

Kinova SDK installer Setup

Select Components
Please select the components you want to install.

This is the software
¥| Kinova API development kit provided by
KINOVA that will help you
#- ¥ Kinova tools during your development
¥ Kinova Documentation process.
#- ¥ Kinova project examples This component will occupy

approximately 195.53 MiB on
your hard disk drive.

Default Select All | Deselect All

| <Back ][ Next > ” Cancel ]
6. Click on the next button until the installation is completed.
7. The Development Center is installed. To launch the Development Center, execute [installation

folder]/GUI/KinovaSDK.sh

© 2017 Kinova Inc. All rights reserved. 8
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DEVELOPMENT CENTER

General settings

SETTINGS

ROBOT 1
General settings

» Advanced HOME / RETRACTED

B Activate

RETRACTED angle

Update

Right handed ©
Lefthanded @ W Invertfingzis

Control mode : Angular

Velocity ———————@ 020m/s

Translation offset W Activate offset

290.000__JSIR0.000 B 40.000 _

KINOVAROBOTICS.COM

Add Remove

Insert below Insert above

Clear all

@ Advanced HOME / RETRACTED position

Activate Check to enable the advanced HOME / RETRACTED
feature.

List of Contains the list of positions (angular or Cartesian) that

positions represents the new path that the robot will follow between

the HOME and the RETRACTED position.

Add Click to add the current robot’s position at the end of the
positions list.

© 2017 Kinova Inc. All rights reserved. 9
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Remove

Insert below
Insert above

Clear all

@ Options

Retracted angle
Handedness

Invert fingers

Control mode

Switch button

Velocity

Click to remove the selected position from the position list.

Click to add the current robot’s position below the selected
position in the positions list.

Click to add the current robot’s position above the selected
position in the positions list.

Click to clear the entire positions list.

The angle of the default RETRACTED position shown by the
image aside.

Select the radio button to set the robot in right handed mode
or in left handed mode.

Check to invert the closing finger when a 3 fingers robot is
closing only 2 fingers. This mode is mainly used with a left
handed configuration.

Displays the current control mode. It can be either Angular
or Cartesian.

Select to toggle between the Angular control mode and the
Cartesian control mode. Note that if the robot’s position
cannot switch to Cartesian mode because of a singularity,
the robot will stay in Angular mode.

Select the maximum Cartesian velocity of the robot.

KiNOova

ssssssss
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Activate offset  Check to apply a position offset on the end effector. The
offset is described by the text fields X, Y and Z.

Save Press to send the modification to the robot. If you perform a
modification in the Option panel nothing will be applied
unless the save button is pressed. The exception is the
velocity which is applied directly when modified.

UPDATE

ROBOT 1
General settings

Firmware update

Browse
Update

Restore factory settings

Versions

Main firmware

Actuator 1 Actuator 4
Actuator 2 Actuator 5
Actuator 3 Actuator 6

Finger 1 Finger 2

Finger 3

Comm interface 1 Comm interface 2

KINOVAROBOTICS.COM

@ Firmware update

White panel Displays the complete path to the HEX file that will be
uploaded to the robot when the button update is pressed.

© 2017 Kinova Inc. All rights reserved. 11
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Browse Press to choose a HEX file on your disk that contains a
firmware update.

Update Press to update your robot with the chosen HEX file.

Restore factory Restore the robot with its factory settings.
settings

@ Versions
Main firmware  Displays the main firmware’s code version.

Actuator X Displays the code’s version of the actuator X where X is a
number greater than 0.

Finger X Displays the code’s version of the finger X where X is a
number greater than 0.

1-855-6-KINOVA f ¥ in
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Advanced settings

ROBOT 1

Advanced settings

Advanced “

o CEEED Commandfiter: D Accre-- mNEEED @IS,
1 _ Derivative filter : _ Apply to all
o-CHENED  crorfite: CHIENEND

Aidress D J§ curent CHENEED Addres ) CHEEED

ooy X Apolytoa J R0 X Aoy )

Please note that the default address of the actuator #1 which is the actuator near the base is set to 16 and you
increment by one until you have reach the last finger. Example: actuaotr #4's address is 19.

Reactive force control Current limitation

@® Fixed frame O Activated O Activated

O Rotating frame ® Not activated ® NotActivated

KINOVAROBOTICS.COM

@ PID (Proportional, Integral and derivative)

Desired e
Position [ Fifter rror +
—»!+ Filter Output
Command P Error I I >
ivative [PLOF
Derivative
Measured
Position
P The proportional part of the controller. (Suggested range [0,
2])
I The integral part of the controller.

© 2017 Kinova Inc. All rights reserved. 13
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D The derivative part of the Controller. (Suggested range [0,
0.1)])

Command filter Filters the commands sent to the actuator. The filter is of first
order and the parameter value is a frequency in rad/s. The
suggested range is [0, 500].

Derivative filter Filters the error derivative signal (derivative of (desired
position - measured position)). The filter is of first order and
the parameter value is a frequency in rad/s. The suggested
range is [0, 500].

Error filter Filters the error signal (desired position - measured
position). The filter is of first order and the parameter value
is a frequency in rad/s. The suggested range is [0, 500].

Address The address of the actuator to modify.
& Setting these parameters out of the suggested range can
severely damage the robot and is not covered by the
warranty.

@ Zero position

Address The address of the actuator to modify.

Apply Apply the zero position. The actual position of the targeted
actuator will now be 180°.

Apply to all Apply the zero position to every actuator of the robot.

& Setting these parameters incorrectly can severely damage
the robot and is not covered by the warranty.

1-855-6-KINOVA f ¥ in



@ Address

Current

New
Apply

AN

@ Torque zero

Address

Apply

Apply to all

JAN

@ Reference frame

Fixed frame

Rotating frame

SDK - Development center user guide

The current address of the actuator.

The new address to assign.

Apply the new address on the actuator.

Setting these parameters incorrectly can severely damage
the robot and is not covered by the warranty.

The address of the actuator on which the torque zero will be
applied.

Apply the forque zero. The actual torque of the targeted
actuator will now be considered as 0

Apply the zero torque on every actuator of the robot.

Setting these parameters incorrectly can severely damage
the robot and is not covered by the warranty.

Set the robot to fixed frame. When a translation is
performed, the orientation stays the same.

Set to rotating. When a translation is performed, the
orientation follows the first actuator (rotation in the XY
plane).

@ Reactive force control

KiNOova
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Activated

Not activated
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Select to activate the reactive force control (admittance
mode).

Select to deactivate the reactive force control (admittance
mode).

@ Current limitation

Activated

Not activated

JAN

Select it to activate the current limitation.

Select it to deactivate the current limitation.

Setting these parameters incorrectly can severely damage
the robot and is not covered by the warranty.
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Ethernet Default Configuration

Kinova’s JACO2 7DOF robotic arm ships with a default Ethernet configuration. In other words, the robotic arm
already has a default IP address, subnet mask, port number and MAC address. These default parameters can
be seen in the Development Center's General settings > Ethernet window with any given connected arm
provided it supports Ethernet.

For a quick and easy set-up, we advise not to change these default parameters and to adapt your IP address
to the arm’s pre-configured Ethernet settings. The easiest way to achieve this is to use a separate Ethernet
network card that will be dedicated to communicating with the robotic arm. A USB to Ethernet adapter can also
be used.

The only requirement for the user is to set a static IPv4 address and a subnet mask for the dedicated network
card (or adapter). This can be done by changing the adapter settings in the Network and sharing center.

£/ » Control Panel » Network andIntemnet b Network Connections » = | 44l Search Network Cannections 2

cv 1 @

=]
]
En

L‘ Local Area Conned tion
S~ kinova.local

= _ kinova.local
@~ Intel(R) Ethernet Connection (2) 1...

@

Regular internet Dedicated network card or seperate
connection USB-Etheret adapter

Keep in mind that it is important for the user’s static IP address to have the same subnet as the robotic arm
(we advise to use a subnet mask of 255.255.255.0). You do not need to set a default gateway. Below is an
example.

1-855-6-KINOVA f ¥ in
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& » Control Panel » NetworkandInternet » Metwork Connections b

[ Search Netwark Con

Organize Disable this network device

—i. Local Area Connection
o= _ kinova.local

T Intel(R) Ethernet Connection (2) L.,

. Local Area Connection 3 Properties

Networking | Sharing

Diagnose this connection

[k Locel Area Comnection3
S~ Network cable unplugged

® T LANTS00 USB 2.0 to Ethernet 10/1...

Connect using:

This connection uses the following tems:

®F LAN7500 USE 2.0to Ethemet 10/100/1000 Adapter #2

& Client for Microsaft Networks
Bl 0105 Packet Scheduler

=L File and Frinter Sharing for Microscft Networkes

- Intemet Protocol Version 6 (TCP/IPv6
-i- Intemet Protocol Version 4 (TCP/IPv4) |
~&- Link-Layer Topelogy Discovery Mapper |/ Driver

-4 Link-Layer Topology Discovery Responder

Install Uninstall
Description

Transmission Control Protocol/Intemet

across diverse interconnected network:

wide area network protocol that provides communication

Propetties

Protocol. The default

s.

OK Cancel

Rename this connection >

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(7 Obtain an IP address automatically
(@ Use the following IP address:

IP address: . 168 . 100 . 100

Subnet mask: .255.255. 0

Default gateway:

Obtain DNS server address automatically
@) Use the follawing DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[ validate settings upon exit

(kinova

ROBOTICS

If the user wishes to modify his PC’s dedicated static IP address and/or subnet mask to one of his choosing,
the robotic arm’s Ethernet settings will need to be configured accordingly. What follows is a step by step guide

to modifying the Ethernet parameters (user’s PC and robotic arm) to one parameters different from the default
configuration.

Ethernet Setup on PC

The following steps describe how to set up a static IP address on your computer. This IP address will then be
used to communicate with the robotic arm.

2.

Navigate to Control Panel > Network and Sharing Center.

L+ Control Panel » All
Control Panel Home

Change adapter settings

Change advanced sharing
settings

Seealso
HomeGroup
Internet Options

Windows Firewall

Control Panel tems _»_Network and Sharing Center

~ | 45 W Search Controt Panct

o

View your basic network information and set up connections

LY Be
KINOVA-DSK-91
(This computer)

kinova.local

View your active networks
L @ Kinovadocal
4 Dormain network

Change your networking settings

G Setup a new connection or network

Set up a wireless, broadband, dial-up, ad hoe, or VPN cannection; or set up a router o access point.

g Connectto.2 network

Connect or reconnect to a wireless, wired, dial-up, or VPN network connection.

Choose homegroup and sharing options

Access files and printers located on other network computers, or change sharing settings,

[S] Troubleshoot problems

Diagnose znd repair network problems, or get troubleshoeting information.

Accesstype: Internet
Connections: I Local Area Connection

0 See full map

Internet

Connect or disconnect

Click on Change adapter settings situated in the left column.

1-855-6-KINOVA f
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i » Control Panel b All Control Panel ltems » Network and Sharing Center

~ |4

arch Control Panel

(kinova

ROBOTICS

Contral Panel Home

Change advanced sharing
settings

See also
HomeGroup
Internet Options

Windows Firewall

View your basic network information and set up connections

Ay I @ See full map
KINOVA-DSK-91 kinova.local Internet
(This computer)
View your active networks Cennect or discennect
kinova local Accesstype:  Intemet

Domain network Connections: § Local Area Cannection
Change your networking settings

i Set up a new connection or network

Set up 2 wireless, broadband, dial-up, d hoc, or VBN connection; o set up  router or access point.

W Cennecttoznetwork

Connect o reconnectto a wireless, wired, dial-up, or VPN network connection.

Choose homegroup and sharing options
Access files and printers located on other network computers, or change sharing settings.

Troubleshoot problems

Diagnose and repair network problems, or gt troubleshosting information.

Right click on the desired connection and click on Properties from the drop down menu.

» Control Panel » Network and Internet » Network Connections |4

Search Network Connections

Organize = Disable this network device

Local Area Connection
kinova.local

Ethernet Connection (2) L.

Diagnose this connection  Renamethis connection >

Local Area Connection 2
Netwopk=abla snnliinnad

¥ @ LanTS| B Disable
Status

Diagnose

Bridge Connections

Create Shortcut

Delete
@ Rename
& Properties

1-855-6-KINOVA f @
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4, Select Internet Protocol Version 4 (TCP/IPv4) and click on Properties.

& » Control Panel » NetworkandIntemet » Network Connections » ~ | ¢ | Search Network Cannections o
Organize v Disable this network device Diagnose this connection Rename this connection > =~ O @
™ Local Area Connection = Local Area Connection 2
&h kinova local > _ Network cable unplugged
@ Intel(R) Ethemet Connection ()L 3§ @ LAN7500 USB 2.0 to Ethernet 10/1...

Networking | Sharing

Cannect using,
¥ LAN7500 USB 2.0to Ethemet 10/100/1000 Adapter

This connection uses the following tems:

M Cliert for Microsoft Networks

421105 Packet Scheduler

File and Printer Sharing for Microsoft Networks
Intemet Protocol Version 6 (TCP/1Pv6)

Intemet Protocol Version 4 (TCP/IPv4)

& Link-Layer Topology Discovery Mapper /0 Driver
i Link-Layer Topology Discovery Responder

Instal.. Uinstal

Description

Transmission Coritrol Protocel /Intemet Protocol. The default
wide ar work protocol thit provi munication
aeross diverse interconnected netwerks.

5. Select Use the following IP address and fill out the pertinent information.
a. The IP address should be the IP address you want to use to communicate with the robot.
Make sure it is not already in use.
b. The Subnet mask must be 255.255.255.0
c. You don’t need to set a Default gateway.

K3e)¥ & » Control Panel » Networkand Intemet » Network Connections »

) + [ 44 | Search Network Connections 2]
Organize = Disable this network device  Diagnose this connection  Rename this connection ~ » - 0 @
"~ Local Ares Connection = Local Arez Connection 2
S kinova.local Metwork cable unplugged

@ Intel(R) Ethernet Connection ()L 3§ @7 LANTS00 USE 20 to Ethemet 10/1...

General

Yiou can get IP settings assigned automatically if your netwerk supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(7 Obtain an IP address automatically
1@ Use the following IP address:

IP address: 192168 100 . 100
Subnet mask: 255 .255.255. 0

Default gateway:

Obtain DNS server address automatically
@) Use the following DNS server addresses:
Preferred DNS server:

Alternate DNS server:

[T validate settings upan exit
=

6. Click on OK and close the Control Panel. You have now set up a static IP address that will be used to
communicate with the robotic arm.

Ethernet Setup

© 2017 Kinova Inc. All rights reserved. 20
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The following steps describe how to set up the Ethernet configuration for the robotic arm.

1. Make sure the robotic arm is connected via USB and Ethernet cable simultaneously (this is required
only for the first set-up).

2. Launch the Development Center.

3. Once the Development Center establishes a connection via the USB (serial number should appear
next to the USB Enable tab), click on the serial number, click on General settings under the
SETTINGS & CONFIGURATION tab and then click on Ethernet.

4. Under the Robot Ethernet Configuration tab, fill out the required information (IP address, Subnet
Mask, Port #, Gateway and MAC)

a.

b
C.
d.
e

The IP address should have the same subnet as your PC’s static IP address.

The subnet mask must be 255.255.255.0

The port number can be any given port number (as long as it’s not already in use).
The Gateway must be 0.0.0.0

The MAC address should be the one that has been provided.

USB Enable ©

KiNOv3

Configuration

Robot Ethernet Configuration
IP address 192.168.100. 10|
Subnet Mask : 255.255.255.0
Port # 2 5000
Gateway

L B 4-F-1E-00-00-01
SDK Application Ethernet Setting

IP address ;-
Command Port # (ocal) : (G
Discover Fort # (local): (G

RobotPort # (remote) :

KINOVAROBOTICS.COM

etals + Source
! KINOVAROBOTICS.COM I

5. Under the SDK Application Ethernet Setting tab, fill out the required information (IP address,
Command Port #, Discover Port #, Robot Port #)

a.

b.

&c.

The IP address should be the connection with the static IP address you have configured on
your PC.

The Command Port number and Discover Port number can be any given port number (as long
as it isn’'t already in use).

The Robot Port # must be the same as the Port # from the Robot Ethernet Configuration.

1-855-6-KINOVA f ¥ in @&
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Port #:
Gatenay :
Ethernet mAC:

d Port # (Jocal) = 25015
iscover Port # (local) = 25025

Robot Port # (remote) =

Detals - Source « Console

KINOVAROBOTICS.COM

6. Once all the information is filled out, first click on Apply and then on Update. Close the Development
Center and reboot your robotic arm.

7. Open the Development Center once again. Once the robotic arm’s serial number appears on the top
right corner, click on Ethernet enable. At this point, the serial number will have disappeared from the
top right corner and the Development Center will try and establish the connection via Ethernet.

8. Once the serial number appears once more in the top right corner, this signifies that an Ethernet
connection has been established.

9. You can now unplug the USB cable from the robotic arm and control it via Ethernet. All subsequent
connections to the robotic arm via the Development Center can be done directly with the Ethernet
cable.

© 2017 Kinova Inc. All rights reserved. 22
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Monitoring

GENERAL

ROBOT 1

Monitoring

Running time 20467 seconds
Power & Sensors

Status

Limitation

Control

Comm interface
Rotary actuator
Rotary actuator
Rotary actuator
Rotary actuator
Rotary actuator
Rotary actuator
Linear actuator
Linear actuator
Linear actuator
Joystick

Angular

Cartesian

KINOVAROBOTICS.COM

@ System Displays general information stored in the robot.

@ Peripheral list Lists all peripherals detected on the robot’s communication
bus. Each peripheral can be expanded to display its type,

address, port and code version.

© 2017 Kinova Inc. All rights reserved. 23
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ROBOTICS

ANGULAR

ROBOT 1

Monitoring

-

Current Torque Command Position Encoder

(A) (N*m) () () )
Actuator1  0.000 0.138 270.01 270417 000.00

Angular

0.000 1.806 150.00 150.05 000.00

0.000 51235 27.01 26.80 000.00
Cartesian
-0.006 0.062 268.0C 267.89 000.00
0.000 0.040 5.00 518 000.00

0.000 -0.181 100.01 99.89 000.00

(A) (u) (u) (u)
Finger 1 0.00 N/A 5412.00 5412.00 000.00

2 0.00 N/A 5412.00 5412.00 000.00

3 0.00 N/A 5406.00 5406.00 000.00

KINOVAROBOTICS.COM

@ Angular Displays all the information on every actuator. It includes
the current, torque, command, position, encoder value,
temperature, velocity, acceleration along the X axis,
acceleration along the Y axis and acceleration along the Z
axis.

© 2017 Kinova Inc. All rights reserved. 24
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ROBOTICS

CARTESIAN

ROBOT 1

Monitoring

Cartesian
General

Current Force Command Position Velocity

(A) (N) () (m) (m/s)
N/A -0.998 0.0277 0.0279 0.00000
Angular

N/A -1.392 -0.1700 -0.1689 0.00000

N/A 0.721 0.2991 0.2976 0.00000

Cartesian

(N*m) (Rad) (Rad) (Rad/s)
Theta X N/A 0.372 2.1456 2.1498 0.00000

Theta Y N/A 0.224 0.0755 0.0759 (eXe]e]e]0]0)

Theta Z N/A 0.046 -0.1834 -0.1793 0.00000

(u) (u) (u/s)
Finger 1 0.000 N/A 5412.00 5412.00 0000.00

Finger 2 0.000 N/A 5412.00 5412.00 0000.00

Finger 3 0.000 N/A 5406.00 5406.00 0000.00

KINOVAROBOTICS.COM

@ Cartesian Displays all the information on the end effector’s motion. It
includes the force (gravity free), Cartesian command,
Cartesian position and Cartesian velocity. Note that the
Command’s X, Y and Z fields and Position’s X, Y and Z
fields are expressed in the base reference frame. The
Command’s Theta X, Theta Y and Theta Z fields and
Position’s Theta X, Theta Y and Theta Z are Euler angles
(XYZ convention) with respect to the base reference
frame. The Velocity’s X, Y and Z fields represent the end
effector’'s translation velocities in the base reference
frame. The Velocity’s Theta X, Theta Y and Theta Z fields
represent the end effector’s rotation velocities in the
effector reference frame.

© 2017 Kinova Inc. All rights reserved. 25
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Virtual joystick

ANGULAR

ROBOT 1

Virtual joystick

Actuator #1 S Open 3 fingers
W Actuator #2 EEE
Actuator #3 N - .
W

Keyboard

Open 2 fingers
Close 2 fingers

HOME Angular velocity

Actuator #1 m °/s Actuator #4 m °/s

Actuator#2 (IJ /s Actuator #5 (@ TJP /s
Actuator#3 (B °/s Actuator #6 (B /s

KINOVAROBOTICS.COM

@ Angular control

Actuator X + Press and hold to move the actuator X counter clockwise
where X is a number greater than 0.

Actuator X - Press and hold to move the actuator X clockwise where X is

a number greater than 0.
@ Gripper

Open 3 fingers Press and hold to open the gripper’s three fingers (only
available on the 3 finger gripper)

© 2017 Kinova Inc. All rights reserved. 26
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Close 3 fingers Press and hold to close the gripper’s three fingers (only
available on the 3-finger gripper)

Open 2 fingers Press and hold to open the gripper’s thumb and index
fingers.

Close 2 fingers Press and hold to close the gripper's thumb and index
fingers

Angular velocity

Text field Set the velocity of a specific actuator.
Save Send the new velocity configuration to the robot.
CARTESIAN

Virtual joystick

Angular

Gripper

Cartesian

Keyboard

Cartesian velocity

Translation velocity : =@ 020m/s

Orientation \elozif y : 8- 1.00Rad /s

KINOVAROBOTICS.COM

© 2017 Kinova Inc. All rights reserved. 27
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Translation

Button +

Button -

@

Orientation

Button +

Button -

Gripper
Open 3 fingers
Close 3 fingers
Open 2 fingers

Close 2 fingers

©)

SDK - Development center user guide KiNOva
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Press and hold to move the end effector along the positive
axis described by the button.

Press and hold to move the end effector along the negative
axis described by the button.

Press and hold to move the end effector counter
clockwise around the axis described by the button.

Press and hold to move the end effector clockwise around
the axis described by the button.

Press and hold to open the gripper’s three fingers (only
available on the 3-finger gripper).

Press and hold to close the gripper’s three fingers (only
available on the 3-finger gripper).

Press and hold to open the gripper’s thumb and index
fingers.

Press and hold to close the gripper’s thumb and index
fingers.

Cartesian velocity
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ROBOTICS

Trans_latlon Set the translation velocity of the end effector.
velocity
Orlenjtatlon Set the orientation velocity of the end effector.
velocity

KEYBOARD

ROBOT 1

Virtual joystick

-

+ Open 2 fingers
Actuator 1
Actuator 2 Close 2fingers (]|
Actuator 3
Open 3 fingers
Actuator 4
Actuator 5
Close 3 fngers

Actuator 6

B Activate keyboard control
Move HOME .

KINOVAROBOTICS.COM

@ Control (Angular or Cartesian)

Combo box Select a key that will be mapped with the specified
movement. Note that this panel can be changed by pressing
the angular or Cartesian button.

© 2017 Kinova Inc. All rights reserved. 29
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@ Gripper

Combo box

©

Others

Move HOME

Activate
keyboard

Cartesian
Angular

Trajectory planner

SDK - Development center user guide KiNOva
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Select a key that will be mapped with the specified gripper
movement.

Select a key that will be mapped with the Move HOME
functionality.

Check to activate the keyboard control with the robot. Note
that the robot’s joystick will always have a higher control
priority than the keyboard.

Press to switch the control panel to Cartesian.

Press to switch the control panel to Angular.
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ROBOT 1

Trajectory

Actuator 1 _ deg
Actuator 2 _ deg m deg/s
Actuator 3 _ deg
Actuator 4 _ deg
Actuator 5 _ deg deg/s

Actuator 6 _ deg
Finger 1 _ @
Finger 2 G
Finger 3 _

Control mode : Angular
[ Get L Add L Quickadd
M Enable limitations B Loop trajectory
S SRR Clearal
Delay (sec) _ Add delay

KINOVAROBOTICS.COM

@ Position (Angular or Cartesian)

Left section Displays the current position or the position of a selected
trajectory point.

Right section Displays the max velocity of the robot for the selected
trajectory point.

Import Press to import a trajectory. The trajectory can be saved in
a KTJ file on disk.

Export Press to export a trajectory on disk in a KTJ file.

© 2017 Kinova Inc. All rights reserved. 31
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Position list

Get
Add

Quick add

Update

Reach
Delete
Clear all

Stop
Launch

@ Options
Control mode

Enable
limitations

Displays the list of positions contained in the trajectory. Each
point can be selected and their data will be displayed on the
position panel.

Press to display the current robot’s position on the position
panel.

Press to add a point in the list based on the information on
the position panel.

Press to execute a combination of a Get and Add.

Press to update the selected point in the list with the
information from the position panel.

Press to move the robot to the selected point in the list.

Press to delete the selected point in the list.

Press to clear all the positions in the list.

Press to stop the robot’s movement. It will also cancel any
trajectory loops.

Press to execute the trajectory. If the Loop Trajectory check
box is checked, the robot will repeat the trajectory until the
stop button is pressed.

Toggle to switch between Cartesian and Angular trajectory
control.

Check to enable maximum velocities limitations.

KiNOova
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Enable finger Check to enable finger motion during trajectory (note: even
if the fingers are enabled, they will not move if they weren’t
initialized. Fingers are initialized by opening them at their
maximum range once).

Loop trajectory Check to execute trajectory in a loop once the Launch button
is pressed

Delay Adds a delay before the robot starts moving to a given
trajectory point.

Resources

¥ Support B Documentation

These are shortcuts to support elements found on Kinova’s website.

Examples

SOURCE
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ROBOTICS

Angular control

#include <iostream>

#include <dlfcn.h>

#include <vector>

#include "Lib_Examples/Kinova.APl.CommLayerUbuntu.h"
#include "Lib_Examples/Kinova.APl.UsbCommandLayerUbuntu.h"
#include "Lib_Examples/KinovaTypes.h"

#include <stdio.h>

Console #include <unistd.h>

using namespace std;

int main() @

. {
. int result;
Quickstatus data;

AngularPosition currentCommand;
cout << "Angular control" << endl;

//Handle for the library's command layer.
void * commandLayer_handle;

//Function pointers to the functions we need
int (*MyInitAPI)();
int (*MyCloseAPI)();
int (*MySendBasicTrajectory)(TrajectoryPoint command);
int (*MyGetDevices)(KinovaDevice devices[MAX_DEVICES], int &result);
int (*MySetActiveDevice)(KinovaDevice device);
int (*MyMoveHome)();
int (*MyInitFingers)();
KINOVAROBOTICS.COM

Code Displays the code that reflects the example.

1-855-6-KINOVA f ¥ in @&



SDK - Development center user guide @iNI:IVE

ROBOTICS

CONSOLE

Angular control

Initialization's result :1
Found a robot on the USB bus (ROBOT 1

Source
Send the robot to HOME position
Initializing the fingers

Send the robot to HOME position

kkkkhhkkhhhhkhkkrhhhkkhhhkkrrhhkhkrhd

Details Sending the first point to the robot. @

Sending the second point to the robot.

Sending the third point to the robot.

kkkkhhkkkkhhkhkkhhhhkkhhhkhkhrhhhkrhk

WARNING: Your robot is now set to angular control. If you use the joystick, it will be a joint by
joint movement.

CLOSING API

Launch example

KINOVAROBOTICS.COM
@ Console
Output Displays the output of the example’s execution in a console
like window.
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TORQUE CONSOLE

Main Window

ﬂ MainWindow

= B R

Torque Control Interface

Test robot connection

Test robot connection

\ _
1 RITEEEEET ‘ @ Safety Factor Vibration I:l':ontroller
0 0 1 0 1
‘ Switch Trajectory Control ‘ [Full speed, WARNING 1] off Ful
®
@ Actuator Damping @ Gravity \'Jm . Payload
D Gx o X o
0 9 Gy o Send ry o Send
Gz w98 Z o
I /

Torque Command (\8 Force Command
Actuator 1 D 0 X D 0
Actuator 2 [} 0 Y [ 0
Actuator 3 {1 0 Z [ 0
Actuator 4 [} 0 RX [ 0
Actuator 5 B 0 RY i 0
Actuator 6 B 0 RZ b 0

@ Switch Torque and Trajectory

Switch Torque
Control

Click to switch to direct torque control. When the robot is in
torque control mode, you will be able to move it by hand with
very little resistance. The robot also becomes unresponsive
to joystick commands. Note that the robot might ‘refuse’ the
switch to torque control. This means that the measured
torques and the computed gravity torques are too different.
Insure that the torque sensors are well calibrated (do a zero
torque if needed), that the payload (when required) is
appropriate, that the gravity vector is appropriate and that

KiNOova
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Switch
Trajectory
Control

@ Safety factor

Safety factor

nothing is touching the robot. Generally, the robot's Home
position is a good position to switch the control to torque
mode.

Click to switch to kinematics (position) control. When the
robot is in kinematics control mode, you are not able to move
it by hand and it is reactive to joystick inputs. Note that the
robot should always be able to switch from torque mode to
trajectory mode (it can have more trouble switching from
trajectory mode to torque mode for the reasons given
above). Also note that when the robot is switched from
torque mode to trajectory mode, it automatically falls in
Angular Kinematics control.

Slide the value from 0 (maximum safety: the robot switches
from torque mode to trajectory mode as soon as the
actuators’ velocity is above a very low threshold) to 1
(minimal/no safety: the robot never switches)

Do not set Safety Factor to 1 unless you are sure the robot
is in a collision-free environment. Ideally, validate the
torques readings and the gravity-free torques before setting
Safety Factor to 1, or else the robot could start moving very
fast without being stopped.

@ Vibration controller

Vibration
controller

Slide the value from 0 (no vibration controller) to 1
(maximum vibration controller). When vibration controller is
activated, you should feel the vibration damped.

@ Actuator damping

Actuator
damping

Slide the value from 0 (no damping) to 2 (max damping).
When the damping is activated, you should feel more
resistance moving the robot.

KiNOova
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Gravity

Gravity vector  Enter the gravity vector orientation with respect to Kinova
robot’s base reference frame.

Payload
m Enter the payload’s mass
X, ry, rz Enter the payload’s center of mass with respect to Kinova

robot’s effector reference frame.

Torque command

Actuator X Specify a direct torque command on actuator X, where X is
a number greater than 0. This command will be executed in
torque mode as long as the button SEND (Hold) is held.

SEND (Hold) Hold this button to send a direct torque command

Force command

XY, 2 Specify a force command to be applied at the end-effector.
The force direction follows the base reference frame X, Y
and Z axes direction. The force command will be executed
in torque mode as long as the button SEND (Hold) is held.

RX, RY, RZ Specify a torqgue command to be applied at the end-effector.
The three torques are expressed with respect to the effector
reference frame. The torque command will be executed in
torque mode as long as the button SEND (Hold) is held.

SEND (Hold) Hold this button to send a direct force command

1-855-6-KINOVA f ¥ in



SDK - Development center user guide KiNOva

ssssssss

CONTACTING SUPPORT

If you need help or have any questions about this product, this guide, or the information detailed in it, please
contact a Kinova representative at:

. Support@KinovaRobotics.com
We value your comments!

To help us assist you more effectively with problem reports, the following information is required when
contacting Kinova or your distributor support

. Product serial number

. Date/Time of the problem

. Environment where the problem occurred (per example 30° Celsius, raining, ...)
. Actions performed immediately before the problem occurred
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