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Differential kinematics
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Examples are bent-legged walkingrobots (like old Asimoand BigDog robots).But humans use straight legs. Why?
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% Using MATLAB for jacobians, velocities and accelerationstheta = [theta1; theta2; theta3]thetadot = [theta1dot; theta2dot; theta3dot]thetadotdot = [theta1dotdot; theta2dotdot; theta3dotdot]% positionP = some function of the theta1, theta2, etc. derived from forward dynamics% velocityv = jacobian(P,theta)*thetadot; % just chain rule ...% accelerationa = jacobian(v,thetadot)*thetadotdot + jacobian(v,theta)*thetadot
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The Jacobians for more complicated 3d robots can similarly be obtained using symbolic MATLAB, if we have an expression for the position of the point in 3d.We just need to differentiate this expression.
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Note that the above equation is a robot design tool. Typically what is specified are theexternal forces required of the end effector (maybe you want to pick up an object ofknown weight) at a number of given configurations (theta's given). Then, using the aboveequation, we may compute the necessary joint torques. The size of the joint torques requiredtell us what 'motors' to pick for each joint: bigger torques need bigger motors. 
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Thus, you know enough now to do 3D statics in the absenceof gravity ... (for instance, the 3D manipulator we considered earlier. All you need is its Jacobian)!
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