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Introduction 3. Translate the characteristic time intervals to the t; ... t;
In many mechatronic applications where a movement from values.

A to B needs to be performed, a third order point to point 4. Using the formula’s in the Motion parameters table the
motion profile is used. curves for jerk, acceleration, velocity and position on
To enable early insight in the relevant parameters of a each time interval can be calculated.
motion profile it is useful to calculate and visualize the t, t, t, t, t, t te t,
relevant parameters (position, speed, acceleration and
jerk). IS
This sheet provides analytical formulas to calculate the i
quickest motion between point A to point B based on given s v
maximum levels of speed, acceleration and jerk. Vina time
Approach o /
; . . ] t
The typical time plot of the parameters of a third order g >
profile is depicted on the right. n ,
The difficulty in defining the motion trajectory is that the Amax time
shape is not always the same. For example, there are cases
where the maximum speed or acceleration level is not _S t,
achieved, because there is not enough time to build up to [
the maximum before slowing down again. There are 6 ° time
different trajectory shapes that influence the motion g
profile.
The approach to find your motion profile is as follows: Jmax
1. Define which trajectory shape you have (I ... VI) by
comparing your required distance s and maximum tj
velocity vp,,, with s, s, and v, (which are based on ~
Jmaxr @max and Vnay)- | time
2. Calculate the characteristic time intervals ¢;,t,,t,
based on your trajectory shape (I ... VI).
Trajectory shape Time intervals as function of
1 I 1 m v Vv Vv 3: characteristic time intervals
Ao t=t ts=t, +t
Vmax | < | > | < < > | > Vg =— t, =t, te=t, +t,
Jmax ta=tot g t,=t b Tt
> < < < > > Sq = me t, =1t,
Jmax
s Umax Umax | Amax
. ) R . Sy = Vmax M(Z m>+N(@+E)]
M =1,N = 0if Vmarimax < Gmax”
M =0,N = 1if Vmoxfmax = am_axz
2. Characteristic time intervals
Trajectory shape | Il 1l \% \% \i
! Jmax 2 Jmax Jmax 2" jmax Jmaz Jmax
o] 2 3
ta 4 t t t Z:f %( /74 Sa,},:::)i ].::? = —:"—::>
N S S
t, Vrea 2- tj S 2- tj Vra tg + t;
Motion parameters
4 Jerk Acceleration Velocity Position

to...ta Jmax Jmax * (£ = tg) 5 *Jmax * (£ = to)? = Jmax " (= 0)?

to..t2 0 a =a, v tag(E—t) prv(E—t) 42 ay - (E—ty)?

t2..13 —Jmax Ay = jmax " (t — t2) vyt ap(t—tp) +%' —Jmax * (t = t2)* P2t vy (t—t3) +%' a - (t —t,)? +%' ~Jmax " (E = £2)°

13...t4 0 0 V3 =1, Ptz (t—t3)

t4..t5 —Jmas ~Jmax " (£ = t4) Vi + 5 fimax (¢ = t3)? Pa+ s (=) + 2 —jmax (=)

15...t6 0 as = ag vs + as - (t — ts) p5+v5-(t—t5)+%-a5-(t—t5)z

t6...t7 Jmax g + jmax " (t — t6) Ve + ag " (t — tg) +%'jmax (= te)? Pe + Ve (t —t6) +%' ag " (t —tg)* +%'jmax (- t)?
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