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Consider the planar 2R robot in Fig. 1. Determine a minimum time trajectory that brings the
robot end-effector from point Pin to point Pfin, with zero initial and final velocity, keeping into
account the following constraints on the velocity and acceleration of the two joints:

|q̇i| ≤ Vi, |q̈i| ≤ Ai, i = 1, 2.

Figure 1: A planar 2R robot performing a point-to-point task

Describe in an algorithmic way the procedure to follow in order to determine the optimal solution.
Provide the value of the minimum time and sketch the joint velocity profiles for a robot with the
following numerical data

`1 = `2 = 2.5 [m],

V1 = 1 [rad/s], A1 = 2 [rad/s2],

V2 = 2 [rad/s], A2 = 1.5 [rad/s2],

that needs to execute the following motion task:

Pin =
(

4
3

)
[m] ⇒ Pfin =

(
−2
0

)
[m].

How would the solution change in case we additionally request a coordinated robot joint motion,
using the same class of velocity and acceleration time profiles for both joints?
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