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Kinematic models

Direct and inverse kinematic models
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Actual & Generalized Parameters
* Actual parameters of a serial robot are the
coordinates of its end-effector

®* Generalized parameters are the DH

variables

https://manara.edu.sy/
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Direct and inverse kinematic models

DKM IKM

= Find Actual parametres in = Find Generalized
fonction of Generalized parametres in fonction of
parameters Actual parameters
w,y.z,r,r,,r = £(6,.d,) 6.d,}= f\x,y,z,r.1,.r.)

i=12..n i=12...n

https://manara.edu.sy/
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Direct Kinematic Model

Unique solution

https://manara.edu.sy/



iz

&)liall

A, LT T

Example 1: Cartesian Robot

700

1000 ~
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Find the position and the orientation of the end effector....

When:
d, = 200
d, = 400
ds = 300
If You Know the fixed distances: ;
Lo = 500 -
L, =150 ez = L 70
1 [ O,
— 150 [ 0,

L3 = 150

Ll
LO - L3

+ d2]
+ dl}
- d3])

1]
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Solution

600 600 -
400 400
300 - 300 -
200 - A 200 A
— e —
100 [~ 100
o -t or L
100 | 1 1 -100 L 1 L 1 L 1 Il ]
600 400 200 0 -400 -300 200 -100 0 100 200 300 400
Position RPY_Ang'els RPY_Orientati on Euler_Angels Euler_Orientation
Ex 550 Alfa -1.5708 Psi 0
Ey 350 Beta 0 Theta 0
Ez 50 Gamma 3.141¢ Phi 0
IsOk 1 IsOk 1 IsCk 0

https://manara.edu.sy/
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Find the position and the orientation of the end effector....

When:
01 — 7T/3
92 — 7T/6
ds = 100 ] *
[ C12, S5S12, 0O, Cl*L2 + Cl2*L3]
If You Know the fixed distances: pe o B STE (TEERS W RENEE b EXNAE
Base = 80 o, 0, -1, L1 - Base - d3]
[ O, o, 0, 1]
L, = 300
L, = 300

Ly = 200

3/28/2022 Robotics
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Solution

350 400
300 350 [~
250 - 300
200 250 [~
150 - 200~
150 [~
100
100
sl [
50 —
ok
ol _
50 'l L il J I I I
100 300 500 600 600 400 200 0
Position RPY Angels RPY Orientation Euler Angels Euler Orientation
Ex 150 alfa 1.5708 Psi 0
Ey 459.81 Beta 0 Theta 0
Ez 120 Gamma 3.1416 Phi 0
IsOk 1 IsCk 1 IsOk 0
3/28/2022 Robotics 11
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Illustration
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Example 3: Elbow Robot

1000

1000
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Find the position and the orientation of the end effector....

When:
01 — T[/Z
92 — 7T/6
0; =—m/4 [ -C23*S1, S1*523, -Cl, -S1*(C2*L2 + C23*L3)]
If You Know the fixed distances: T03 = | Cloeds -CliSa3, -5, CLR(C2TLE + (233 ]
[ -523, -C23, 0, Ll - L2*S52 - L3*523}
L1 = 500 [ 0, 0, O, 1]
L2 = 500
L, = 300

3/28/2022 Robotics 14
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800 600
?w -
o
600 -
200
o -
-200
400
1 1 1 1 J £00
200 0 =200 -400 -800 -1000 -1000
Position RPY Angels RPY Orientation Euler Angels
Ex -722.79 Alfa 3.141¢6 Psi
Ey 7.7963e-14 Beta -0.2618 Theta
Ez 327.65 Gamma -1.5708 Phi
IsOk 1 IsCk 1 IsOk
Robotics

3/28/2022

-1.224¢e-16
1.5708
2.8798

1
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Thanks

These examples must be re-done home, and understand the different types of robots.
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