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KUKA youBot Hardware Interfaces



Jan Paulus Bonn-Rhein-Sieg University



youBot hardware      



omni-directional mobile platform 5-degree-of-freedom manipulator 2-finger gripper all joints with relative encoders real-time EtherCAT communication on-board PC with embedded CPU, 2 GB RAM, 32 GB SSD Flash, USB



Abstraction Layers



ROS node



youBot Driver Firmware



YouBot Motor Controllers Each joint has its own motor controller, wich contains: ●



ARM Cortex-M3 microcontroller



●



Hall Sensors



●



EtherCAT Interface



●



Position, Velocity, Current PID-Controllers



●



I2t monitoring



Firmware Controllers



Figure taken from TRINAMIC TMCM-1632/TMCM-KR-841 EtherCAT Manual (V2.3 / 2011-Dec-12)



Current Controller



IACTUAL Actual motor current ITARGET Target motor current IMax Max. target motor current eLAST Error value of the last PID calculation eSUM Error sum for integral calculation



PPARAM Current P parameter IPARAM Current I parameter DPARAM Current D parameter ICLIP Current I-Clipping parameter [1/10%] of max PWMLIMIT (a value of 1000 allows the I-part to reach the PWMLIMIT) PWMLIMIT PWM Limit PWMNEW New target PWM value Figure taken from TRINAMIC TMCM-1632/TMCM-KR-841 EtherCAT Manual (V2.3 / 2011-Dec-12)



●



Velocity Controller



vACTUAL Actual motor velocity



PPARAM Velocity P parameter



vRAMPGEN Target velocity of ramp generator



IPARAM Velocity I parameter



vMax Max. target velocity



DPARAM Velocity D parameter



eLAST Error value of the last PID calculation



ICLIP Velocity I-Clipping parameter



eSUM Error sum for integral calculation



Figure taken from TRINAMIC TMCM-1632/TMCM-KR-841 EtherCAT Manual (V2.3 / 2011-Dec-12)



Position Controller



nACTUAL Actual motor position nTARGET Target motor position



ICLIP Position I-Clipping parameter [1/10%] of VMAX (a value of 1000 allows the I-part to reach VMAX)



eLAST Error value of the last PID calculation VMAX Max. allowed velocity eSUM



Error sum for integral calculation



VTARGET New target velocity for ramp generator



PPARAM Position P parameter IPARAM Position I parameter DPARAM Position D parameter Figure taken from TRINAMIC TMCM-1632/TMCM-KR-841 EtherCAT Manual (V2.3 / 2011-Dec-12)



Positioning algorithm



Figure taken from TRINAMIC TMCM-1632/TMCM-KR-841 EtherCAT Manual (V2.3 / 2011-Dec-12)



PID-Parameters Every PID regulation provides two parameter sets, which are used as follows:



Figure taken from TRINAMIC TMCM-1632/TMCM-KR-841 EtherCAT Manual (V2.3 / 2011-Dec-12)



Safety Features I2t monitor: ●



●



The I2t monitor determines the sum of the square of the motor current over a given time. If the I2t limit is reached the motor will stop and a I2t exceed flag will be set. The user need to unset the flag to continue. EtherCAT timeout:



●



If the EtherCAT communication exceeds a timeout all motors will stop. The user need to unset the EtherCAT timeout flag to continue.



There is NO protected to prevent the manipulator to hit the joint limits.



EtherCAT



Ethernet fieldbus ● Short cycle times can be achieved ●



youBot API ● ● ● ● ●



Open source C++ API for joint level control Provides full access to the firmware functionality API encapsulates EtherCAT communication Supported OS: Linux Framework independent (ROS and Orocos wrapper available)



What can you do with the API? Command and sense joint values:  Position  Velocity  Current  PWM Configure all joint parameter e.g. PID controller parameters Move the base in cartesian space



What can you NOT do with the API?   



Command 6 DOF cartesian position for the manipulator The API does not include a forward or inverse kinematic Command joint trajectories (wip)



Properties of the youBot API?     



Object-oriented Reusable – not lock in to a framework like ROS or OROCOS Easy to use Communication details are hidden from the user Try to minimize implicit assumptions: – physical units are represented – value ranges are made explicit – there are no assumptions about the timing or the usage – platform assumptions are avoided



Properties of the youBot API?  







interfaces are used to do abstraction stateful interfaces are minimized separation of constance – setData() used for data flow – setConfigurationParameter() used for configuration







Each configuration parameter is one class – by inheritance it is easy to set multiple parameters at once



youBot Driver overview



Timing API with communication thread –



default cycle time is 1 ms



–



jitter is about 25 microseconds



Without a communication thread –



the user has to call sendProcessData() and receiveProcessData() to trigger the communication



–



This could be scheduled by a real time operating system



JointData Class Hierarchy



Parameter Class Hierarchy



YouBotJoint Class



YouBotBase and YouBotManipulator Class



EtherCAT Master Class Hierarchy



YouBotGripper Class Hierarchy



Base Kinematic Class Hierarchy



API Statemachine



API Configuration The API configuration files are located in the config folder. youbot-ethercat.cfg contains parameters for the EtherCAT communication: ● Ethernet device name ● cycle time of the communication thread ● ... The topology of the youBot joint are in youbot-base.cfg, youbot-manipulator.cfg. You can assign to each YouBotJoint one EtherCAT slave. Additionally the config files contain joint specific parameters like the gear ratio or the encoder ticks per round. These parameters are needed by the API to do proper calculations.



Base example #include "youbot/YouBotBase.hpp" using namespace youbot; int main() { try { // creates a YouBotBase instance with the name "youbot-base" // which is also the name of the config file YouBotBase myYouBotBase("youbot-base"); // do the sine commutation of the base joints myYouBotBase.doJointCommutation();



Base example // create variables to set and get the base cartesian velocity and pose quantity longitudinalVelocity = 0.2 * meter_per_second; quantity transversalVelocity = 0.0 * meter_per_second; quantity angularVelocity = 0 * radian_per_second; quantity actualLongitudinalVelocity = 0 * meter_per_second; quantity actualTransversalVelocity = 0 * meter_per_second; quantity actualAngularVelocity = 0 * radian_per_second; quantity actualLongitudinalPose = 0 * meter; quantity actualTransversalPose = 0 * meter; quantity actualAngle = 0 * radian; // sets the base cartesian velocity myYouBotBase.setBaseVelocity(longitudinalVelocity, transversalVelocity, angularVelocity); // reads the base cartesian velocity myYouBotBase.getBaseVelocity(actualLongitudinalVelocity, actualTransversalVelocity, actualAngularVelocity); // reads the base cartesian position which have been calculated from the odometry myYouBotBase.getBasePosition(actualLongitudinalPose, actualTransversalPose, actualAngle); // print the actual cartesian velocity LOG(info) << "actual velocity longitudinal: " << actualLongitudinalVelocity << " transversal: " << actualTransversalVelocity << " angular: " << actualAngularVelocity;



}



Base example //command base joint 1 a velocity of 2 radian per second JointVelocitySetpoint setVel; setVel.angularVelocity = 2 * radian_per_second; myYouBotBase.getBaseJoint(1).setData(setVel); } catch (std::exception& e) { std::cout << e.what() << std::endl; } catch (...) { std::cout << "unhandled exception" << std::endl; } return 0;



Manipulator example #include "youbot/YouBotManipulator.hpp" using namespace youbot; int main() {



}



try { // creates a YouBotManipulator instance with the name "youbot-manipulator" which is also the name of the config file YouBotManipulator myYouBotManipulator("youbot-manipulator"); // do the sine commutation of the arm joints myYouBotManipulator.doJointCommutation(); // calibrate the reference position of the arm joints myYouBotManipulator.calibrateManipulator(); //receive motor current form joint 1 of the manipulator JointSensedCurrent current; myYouBotManipulator.getArmJoint(1).getData(current); std::cout << "Current manipulator joint 1: " << current.current << std::endl; //read the maximum positioning velocity parameter from the manipulator joint 1 MaximumPositioningVelocity maxPositioningVelocity; myYouBotManipulator.getArmJoint(1).getConfigurationParameter(maxPositioningVelocity); quantity velocity; maxPositioningVelocity.getParameter(velocity); std::cout << "Maximum positioning speed of joint 1: " << velocity << std::endl; //configure 2 radian_per_second as the maximum positioning velocity of the manipulator joint 1 maxPositioningVelocity.setParameter(2 * radian_per_second); myYouBotManipulator.getArmJoint(1).setConfigurationParameter(maxPositioningVelocity); } catch (std::exception& e) { std::cout << e.what() << std::endl; } return 0;



Gripper example #include "youbot/YouBotManipulator.hpp" using namespace youbot; int main() {



}



Try { YouBotManipulator myYouBotManipulator("youbot-manipulator") // calibrate the reference position of the gripper myYouBotManipulator.calibrateGripper(); // open the gripper 2 cm GripperBarSpacingSetPoint gripperSetPoint; gripperSetPoint.barSpacing = 0.02 * meter; myYouBotManipulator.getArmGripper().setData(gripperSetPoint); } catch (std::exception& e) { std::cout << e.what() << std::endl; } catch (...) { std::cout << "unhandled exception" << std::endl; } return 0;



Data trace EthercatMaster* ethercatMaster = &EthercatMasterFactory::getInstance("youbot-ethercat.cfg", "../config/", true); YouBotBase myBase("youbot-base"); int jointNO = 4; DataTrace myTrace(myBase.getBaseJoint(jointNO), "Joint4VelocityTest"); JointVelocitySetpoint setVel; setVel.angularVelocity = 0 * radian_per_second; myBase.doJointCommutation(); myBase.getBaseJoint(jointNO).setEncoderToZero(); unsigned int startTimeStep1 = 1000, durationTimeStep1 = 3000, durationTimeStep2 = 3000, durationTimeStep3 = 2000; unsigned int startTimeStep2 = startTimeStep1 + durationTimeStep1 + 2000; unsigned int startTimeStep3 = startTimeStep2 + durationTimeStep2 + 2000; unsigned int overallTime = startTimeStep3 + durationTimeStep3 + 1000; quantity angularVelocity = 0 * radian_per_second; myTrace.startTrace(); while (myTrace.getTimeDurationMilliSec() < overallTime) { if (myTrace.getTimeDurationMilliSec() > startTimeStep1 && myTrace.getTimeDurationMilliSec() < startTimeStep1 + durationTimeStep1) setVel.angularVelocity = 1 * radian_per_second; if (myTrace.getTimeDurationMilliSec() > startTimeStep1 + durationTimeStep1) setVel.angularVelocity = 0 * radian_per_second; if (myTrace.getTimeDurationMilliSec() > startTimeStep2 && myTrace.getTimeDurationMilliSec() < startTimeStep2 + durationTimeStep2) setVel.angularVelocity = 2 * radian_per_second; if (myTrace.getTimeDurationMilliSec() > startTimeStep2 + durationTimeStep2) setVel.angularVelocity = 0 * radian_per_second; if (myTrace.getTimeDurationMilliSec() > startTimeStep3 && myTrace.getTimeDurationMilliSec() < startTimeStep3 + (durationTimeStep3 / 2)) { angularVelocity = angularVelocity + 0.01 * radian_per_second; setVel.angularVelocity = angularVelocity; } if (myTrace.getTimeDurationMilliSec() >= startTimeStep3 + (durationTimeStep3 / 2) && myTrace.getTimeDurationMilliSec() < startTimeStep3 + durationTimeStep3) { angularVelocity = angularVelocity - 0.01 * radian_per_second; setVel.angularVelocity = angularVelocity; } if (myTrace.getTimeDurationMilliSec() > startTimeStep3 + durationTimeStep3) setVel.angularVelocity = 0 * radian_per_second; myBase.getBaseJoint(jointNO).setData(setVel); myTrace.updateTrace(setVel); SLEEP_MICROSEC(800); } myTrace.stopTrace(); myTrace.plotTrace();



Installation 1. Install a minimal installation of ROS. (see ros.org) 2. Clone the youBot API sources: git clone git://github.com/youbot/youbot_driver.git 3. Clone additional ros packages which include the SOEM (Simple Open EtherCAT master): git clone git://github.com/janpaulus/brics-external-packages-ros.git 4. Add both repository folders to the ROS_PACKAGE_PATH environment variable. 5. Compile the youBot driver by typing: rosmake youbot_driver --rosdep-install



Additional information 







youBot software available on https://github.com/youbot/youbot_driver Further information http://youbot-store.com



























[image: KUKA youBot Hardware Interfaces - RoboCup@Work]
KUKA youBot Hardware Interfaces - RoboCup@Work












[image: Hardware and Representation - GitHub]
Hardware and Representation - GitHub












[image: Software and hardware list.docx.docx - GitHub]
Software and hardware list.docx.docx - GitHub












[image: MS RAMAIAH INSTITUTE OF TECHNOLOGY Hardware ... - GitHub]
MS RAMAIAH INSTITUTE OF TECHNOLOGY Hardware ... - GitHub












[image: MIAOW Whitepaper Hardware Description and Four ... - GitHub]
MIAOW Whitepaper Hardware Description and Four ... - GitHub












[image: Reference Sheet for C112 Hardware - GitHub]
Reference Sheet for C112 Hardware - GitHub












[image: Implementing a Hardware Accelerated Libretro Core - GitHub]
Implementing a Hardware Accelerated Libretro Core - GitHub












[image: Pin Configuration for BLHeliSuite 4-Way Interfaces (4w-if) - GitHub]
Pin Configuration for BLHeliSuite 4-Way Interfaces (4w-if) - GitHub












[image: EASY binary compatible c++ interfaces across compilers - GitHub]
EASY binary compatible c++ interfaces across compilers - GitHub












[image: Copyright Scarab Hardware 2014 With some parts from ... - GitHub]
Copyright Scarab Hardware 2014 With some parts from ... - GitHub












[image: An Open-Source Hardware and Software Platform for ... - GitHub]
An Open-Source Hardware and Software Platform for ... - GitHub












[image: man-69\kuka-robotics-training.pdf]
man-69\kuka-robotics-training.pdf












[image: Embedded Hardware Design For An Autonomous Electric ... - GitHub]
Embedded Hardware Design For An Autonomous Electric ... - GitHub












[image: Electrical properties of III-V/oxide interfaces interfaces]
Electrical properties of III-V/oxide interfaces interfaces












[image: interfaces]
interfaces












[image: Collaborative User Interfaces]
Collaborative User Interfaces












[image: Testing Against Interfaces  Code]
Testing Against Interfaces Code












[image: Interfaces de Audio.pdf]
Interfaces de Audio.pdf












[image: KuKa AEEC GS 2015 04 Prague F1.pdf]
KuKa AEEC GS 2015 04 Prague F1.pdf












[image: KuKa AEEC GS 2015 04 Prague F1.pdf]
KuKa AEEC GS 2015 04 Prague F1.pdf















KUKA youBot Hardware Interfaces - GitHub






youBot hardware. omni-directional mobile platform.. 5-degree-of-freedom manipulator.. 2-finger gripper. all joints with relative encoders. real-time ... 






 Download PDF 



















 1MB Sizes
 68 Downloads
 399 Views








 Report























Recommend Documents







[image: alt]





KUKA youBot Hardware Interfaces - RoboCup@Work 

Properties of the youBot API?. Object-oriented.. Reusable â€“ not lock in to a framework like ROS or OROCOS.. Easy to use.. Communication details are hidden from the user.. Try to minimize implicit assumptions: â€“ physical units are represented. â€“














[image: alt]





Hardware and Representation - GitHub 

E.g. CPU can access rows in one module, hard disk / another CPU access row in ... (b) Data Bus: bidirectional, sends a word from CPU to main memory or.














[image: alt]





Software and hardware list.docx.docx - GitHub 

Download links to the software. Hardware specifications. OS required. 1. 32-bit / 64-bit guest OS. Free. None. Windows/Mac. OS/Debian/RedHa t/CentOS/SUSE/U buntu. 2. R. 3.X.X/RStudio. Desktop V0.9X. Free. R http://www.r-project.org/. RStudio https://














[image: alt]





MS RAMAIAH INSTITUTE OF TECHNOLOGY Hardware ... - GitHub 

6.2 Tests and results of frequency domain technique . . . . . . . . . . 33. 6.3 Tests and results of spatial domain .... represented as a linear combinations of the DCT basis functions which are shown in Fig.1.4. The DCT basis functions are obtained 














[image: alt]





MIAOW Whitepaper Hardware Description and Four ... - GitHub 

design so likely to remain relevant for a few years, and has a ... Table 1: MIAOW RTL vs. state-of-art products (Radeon HD) .... details are deferred to an accompanying technical report. ...... our workloads and believe programs rarely do this.














[image: alt]





Reference Sheet for C112 Hardware - GitHub 

Page 1 ... We might be able to make a considerable simplification by considering max- terms (0s) instead of minterms. â€¢ Don't cares (X) can ... Noise Margin. Fan out The number of inputs to which the output of a gate is connected. â€¢ Since 1. R.














[image: alt]





Implementing a Hardware Accelerated Libretro Core - GitHub 

May 10, 2013 - The frontend takes this rendered data and stretches to screen as ... at least as big as declared in max width and max height. If desired, the FBO ...














[image: alt]





Pin Configuration for BLHeliSuite 4-Way Interfaces (4w-if) - GitHub 

C2CK 3 D9. PB1. C2CK 3 D5. PD5. C2CK 4 D8. PB0. C2CK 4 D6. PD6. C2CK 5 A2. PC2. C2CK 5 D7. PD7. C2CK 6 A3. PC3. C2CK 6 D8. PB0. C2CK 7 A4.














[image: alt]





EASY binary compatible c++ interfaces across compilers - GitHub 

No easy way to share a C++ class compiled with compiler A with compiler B. â€¢ Often have to ... How we currently can call C++ code across compilers. â€¢ How to ...














[image: alt]





Copyright Scarab Hardware 2014 With some parts from ... - GitHub 

P9. P$9. P10. P$10. P11. P$11. P12. P$12. P13. P$13. P14. P$14. P15. P$15. P16. P$16. P17. P$17. P18. P$18. P19. P$19. P20. P$20. P21. P$21. P22. P$22.














[image: alt]





An Open-Source Hardware and Software Platform for ... - GitHub 

Aug 6, 2013 - Release 1.03. Zihan Chen. 1. , Anton Deguet. 1. , Russell Taylor. 1. , Simon DiMaio .... the high-speed serial network (IEEE-1394a) and the I/O hardware. In this design .... of services: isochronous and asynchronous transfers.














[image: alt]





man-69\kuka-robotics-training.pdf 

man-69\kuka-robotics-training.pdf. man-69\kuka-robotics-training.pdf. Open. Extract. Open with. Sign In. Main menu. Displaying ...














[image: alt]





Embedded Hardware Design For An Autonomous Electric ... - GitHub 

Mar 9, 2011 - Department of Electrical and Computer Engineering. University of .... At peak load, the steering motor can draw up to 10Amps continuously.














[image: alt]





Electrical properties of III-V/oxide interfaces interfaces 

Interface states arise from the sudden disruption of the lattice structure, which creates carrier energy levels different from the usual energy band structure. DOS ..... m s. G. C. VQ. C. VQ. V. V. )( )( âˆ’. âˆ’âˆ’. +=Ï†Ï† and respectively. â€¢. Fin














[image: alt]





interfaces 

ing a satellite broadband communication system. NATIVE has played an .... it provides an excellent overview of many environ- mental issues as they relate to ...














[image: alt]





Collaborative User Interfaces 

Nov 20, 2008 - time-critical situations. In this case, a chat or a video conference is more ... rative interfaces, that have different solutions to problems. In the next.














[image: alt]





Testing Against Interfaces Code 

Jul 24, 2008 - Page 1 ... inadequacy, you took the time to build your own planetary death ray, a veritable ... build rule that includes java/junit as a dependency:.














[image: alt]





Interfaces de Audio.pdf 

AES 11 o DARS (Digital Audio Reference Signal). 1. INTERCONEXIÃ“N SDIF-2/3 (Sony Digital Interface):. DSD (Direct Stream Digital) es el nombre acuÃ±ado por ...














[image: alt]





KuKa AEEC GS 2015 04 Prague F1.pdf 

There was a problem previewing this document. Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. KuKa AEEC GS ...














[image: alt]





KuKa AEEC GS 2015 04 Prague F1.pdf 

Page 2 of 69. 2015 AEEC General Session Peter Lemme Slide 2. Project Paper 792. â€¢ New Antenna, e.g., flat panel/low profile. â€¢ Accommodations for multiple apertures. Four mounting points. Protected volume. Connector penetrations. â€¢ Migration of


























×
Report KUKA youBot Hardware Interfaces - GitHub





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















