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Inverse kinematic model

Study case SCARA Robot
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Find the actual parameters when :

ll — 500, lz — 4‘00, l3 - 300, lE — 50 [mm]
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Transformation from Base to End-Effector

TOE =

S

A00*C1 + 300*C12] 0.7071  -0.7071 0 200.0000
400*S1 + 300*512] 0.7071 0.7071 0 646.4102
450 - d3] 0 0 1.0000 350.0000

1] 0 0 0 1.0000

o = O O
b T |

Sy
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Orientation Matrices

Rotation Matrix RPY
0.7071 -0.7071 0 CaCp  —5aC, TCo8p5, S5, TCuS4C,
0.7071 0.7071 0 SaCp  CoCy T85555,  —CoS, T8,54C,
0 0 1.0000 = CyS, cqe, I
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Solution
Position Orientation RPY angels
* £, =200mm .azg
* Ey, =300 +200V3 = 64641  .p =
« E, = 350 mm ey =0
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|KM Find the generalized parameters needed to put the end effector in the following configuration

Position Orientation RPY angels
* £, =200mm .azg
* E, = 300 + 200V3 mm cB =0
« E, = 350 mm ey =0
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Comparing two matrices

0.7071  -0.7071 o E,
400*C1 + 300*C12] 0.7071 0.7071 o FE
400*S1 + 300*S12] Tg = 0 0 1.0000 !

450 - d3] E,
1] 0 0 0 1
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Ex* + Ey)° — Ly* — Lg°

6, = +acos(const) : const =
£ - ( ) 2L, L~
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First solution

9, = +— =30
2 — 6_

(LZ + L3C2) X Cl — L3SZ X S]_ — Ex
L3Sz X Cl + (LZ ~+ L3C2) X Sl — Ey

=

(4
51

|

1
2
V3

9 |
84 — atan2(07071,07071) — 91 — 92
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Comparing rotation matrix to RPY matrix

>> [ Orient ] = Roll Pitch Yaw Matrix(pi/4,0,0)

Rotation_Matrix = _

[
[
[

cl24,
S124,
0,

Orient =
-5124, O] 0.7071 -0.7071 0
c124, O] 0.7071 0.7071 0
0, 1] 0 0 1.0000

https://manara.edu.sy/ 12



Y

0)lioaJl

Second solution

T

6, = ——=—30

6

(LZ + L3C2) X Cl — L352 X Sl — Ex
LBSZ X Cl + (Lz ~+ L3CZ) X Sl — Ey
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Solutions
Solution 1 100 mm

Solution 2 85.6 -30 100 mm -10.6
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Thanks
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