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DLR’s humanoid robot Agile
Justin autonomously
performing a complex
construction task.

Link to user story

“Model-Based Design and automatic code
generation enable us to cope with the complexity of
Agile Justin’s 53 degrees of freedom. Without
Model-Based Design it would have been impossible
to build the controllers for such a complex robotic
system with hard real-time performance.”

Berthold Bauml
DLR



http://www.mathworks.com/company/user_stories/dlr-develops-autonomous-humanoid-robot-with-model-based-design.html?by=company
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— Forward dynamics
— Inverse dynamics
— Mass matrix
— Inertia matrix
— Velocity product
— Gravity torque L
— Center of mass position and Jacobian

201/

» load exampleRobots.mat
» |br.DataFormat = 'column’;
» q = |Ibr.randomConfiguration;
» tau = inverseDynamics(lbr, [0 000000],[0000000Y, 9);
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% Create ik solver object

k = robotics.InverseKinematics ('RigidBodyTree', jaco2n6s300)
Disable random restarts

ik.SolverParameters.AllowRandomRestart = false;
% Parameters to pass to the solver

weights = (1, 1, 1, 1, 1, 11;

g init = 0.l*ones (numel (g home),1);
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:E}Eﬁ The PRECEYES Surgical System. Image copyright
/ © and courtesy Preceyes.

RfS”;J;;?O)zT&@%*%ﬁEO)Faﬁ%fél% DI S=—FC ‘MATLAB and Simulink provided a single platform that supported
=15 our complete workflow and all the components and protocols we
_ . needed for our robotic system. That enabled us to quickly
" BEICHTOREME develop a safe, real-time device, ready for clinical investigation.”
. %ﬁ1|:(:;|Z\§7‘;7|’§§E'7—77|:|—0)4j-7|-3—|~ - Maarten Beelen, Preceyes
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Results
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‘MATLAB really helped the design process at the testing stage.

= Cornell Cup USA & & U International Design It allowed us to quickly try different parameters and visualize the
- — 7 b
Competition|ZTx & results immediately, without having to wait to post-process the
data.”

- Nicholas McGill and Nicholas Parrotta, University of Pennsylvania
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