Calculo de los angulos de Euler a
partir de los valores del cuaternion

RoKiSim - Quaternion 2 Euler.xmcd

Calculo de los angulos de Euler a partir del cuaternion de la
orientacion del porta-herramienta en el programa de
simulacion RoKiSim

I Rekisim 17

File View Joystick Options Help

I
[m]
®

Reference Frames
World frame (w.r.Lt. ref. 0} | 0.00 mm, 0.00 mm, 0.00 mm, 0.00%, 0.00°, 0.00% |

Tool frame (w,r,t.ref,s)-Umw.uwm.umm.um=,n.un°.um= |

Show reference frames

[ wiorid [ Toal [ aljrane
Oomess) (0t 2 O3 O+ Os Os =
Joint Jog

A -165° €

B2 -110° €

By 0% <

By -160° €

Op -120° €

8 -400° €

Cartesian Jog

Posithon (tool frame w.r.t. world frame)

> 185¢
¥ 100
> 0° 0,00 |=
> 1500
> 120%

> 000

Euler angles:

Quaterrions:

[374.000 me, 0,000 mm, 630.000 men

Orientation (ool frame w.r.L world frams)

0.000%, 90,0009, 0.000%

E e

(1) -= 0.00°; 0.00% 0.00°, 0.00%, 0,00°, 0.00% =

070711 0.00000, 0. 70711, QLO0000

Configurations (8, 6,6,6,0,6)

+ | Transiation along
Rotaton about

e Descargue el programa de simulacién

e Cargue el robot default (ABB_IRB120.xml)

e Delmenu FILE, remueva la herramienta

e Presione INIT para resetear la posicion del robot

e Para cada uno de los ejemplos de posicion en este tutorial, copie los valores angulares
de cada articulacién

e Una vez en posicion, copie el cuaternion a esta hoja de célculo y observe los resultados
de MathCAD de las ecuaciones para los angulos de Euler; deben ser iguales a los de
RoKiSim

e Porrazones de calculo, es posible que en algunos casos los resultados sean los
valores angulares complementarios
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Calculo de los angulos de Euler a
partir de los valores del cuaternion

RoKiSim - Quaternion 2 Euler.xmcd

For Euler angles we get:

Reference Frames

POSICION #1

World frame (w.r.t. ref. 0) | 0.00 mm, 0.00 mm, 0,00 mm, 0.00%, 0.00%, 0.00° ‘

Tool frame  (w.r.t. ref. 6) | 0.00 mm, 0.00 mm, 0.00 mm, 0.00%, 0.00%, 0.00°

Show reference frames
World [ Toal [ alljnane
OoEase) (01 Oz2 O3 04 Os Hs

Joint Jog
By
B
;%
By
B -
Bg

-165%
-110®

-90®
-160°

A A A A A A

Cartesian Jog

Position (tool frame w.r.t. world frame)

| 254.128 mm, 268.451 mm, 605.375 mm

Orientation (tool frame w.r.t. world frame)

Euler angles: ‘ 147.740%, 28,0240, 112, 7969

Quaternions: ‘ 0.34290, 0.09578, 0.B1353, 0.45979

Configurations (9,6,6,6,6,6)

(1%) -> 46.57°, 0.00®, 0.00°, 0.00°, 20.00%, 60.00°

Copio el Quaternion:

@®oH (O DHM
Init.
> 7 ols
> [ mon
> w0 [ coaole
Tool frame =
Xy zZ

@00
000

Translation along
Rotation about

0.34290,0.09578,0.81353,0.45979

gy g1 +q273)
é A ) 0.34290
f | = | aresin(2(qog2 — @3q1))
¥ arctaniﬂ‘wa:ql?] q:= 007
1-2(q3 +45) 0.81353
0.45979
4,9, + 4,9
0™ 213 sumo 180 para
Euler,, := 180 + 57.3-atan| 2- ( ) =112.79 P
& > 5 ver el lado +
t=2{(a,) + (o]
Eulere = 57.3-asm|:2-(q0-q2 - q3-q1)] = 28.026
Eul =180 + 57.3 2 qo.q3 i it = 147.738 sumo 180 para
ulery, := + 57.3-atan| 2- 2 Tl ] ver el lado +
=26 + (3]
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Calculo de los angulos de Euler a
partir de los valores del cuaternion

RoKiSim - Quaternion 2 Euler.xmcd

POSICION #2

X RoKiSim 1.7

File View loystick Options Help

Copio el Quaternion:
0.50007,-0.56168, -0.65777, 0.04232

0.50007
—0.56168
—0.65777

0.04232

(%"11 - qz'qz)

O
be

Reference Frames

World frame (w.r.t. ref. 0) | 0.00 mm, 0.00 mm, 0.00 mm, 0,002, 0,00%, 0.00%

Tool frame  (w.r.L. ref. 6) [0.00 mm, 0.00 mm, 0.00 mm, 0.00%, 0.00%, 0.00° |

Show reference frames

world ] Tool [ alljnone
o@ase) (1 2 3 04 s s Qb @
Joint Jog
B -165° € > 165°
B -110° € > 1100
8 90° € * 0
Bg -160° € > 1607
Bg -120° € > 120°
Bg -400° € > 400°
Cartesian Jog
Tool frame A

Position (tool frame w.rt. world frame)

‘ Xyz
Translation along
Rotation about

|ZZE.IJEE mm, 85.611 mm, 239.125mm

‘Orientation (tool frame w.r.t. world frame)

Euler angles: 80.474°, -37.613°, -128,793° v

| |

-
.

Configurations (8,6, 6,0,6,8)

(1) > 10.00%, 25.00%, 45.00%, 40.00%, 75.00°, §0.00°

resto 180 para

Eulerd) := —180 + 57.3-atan| 2-

SRR

Eulerg := 57.3-asin|:2~(q0-q2 - q3-q1)] = —37.

QYB3+ U

Eulerﬂ) := 57.3-atan| 2-

1= 2(a,)" + (a5

= —128.789 ver el lado -

(2]

616

= 80.48
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POSICION #3

X RokiSim 1.7
File View Joystick Optiens Help

Copio el Quaternion:
0.55580, 0.34778, 0.50386, 0.56238

0.55580
0.34778
0.50386
0.56238

(qo'ql * qz'q3)

=2 (0, + (2]

Eulerg := 57.3'asin|:2-(q0-q2 = q3-ql) = 9.726

Euler¢ := 57.3-atan| 2-

O
X

Reference Frames

World frame (w.r.t. ref. 0) | 0.00 mm, 0,00 mm, 0,00 mm, 0,00, 0,002, 0,002

Tool frame  (w.r.t. ref. 6) | 0.00 mm, 0.00 mm, 0.00 mm, 0,00%, 0.00%, 0.00°

Show reference frames

Warld [ Tedl [ alljnone

Co@ase) (J1 2 O3 4 Os s ® o+
Joint Jog

B -165° € > 1g5°
By -110° € > 110%
B -90° < > 70°
By -160° € > 1860°
By 1207 € > 120°
B -400° < > 4000
Cartesian Jog

Position (tool frame w.r.t. world frame) Tool frame -

[68.490 mm, 296. 144 mm, 292.883 mm || ansiaton - 666
Rotation about 000

Orientation (tool frame w.rt. world frame)

@
98.1829, 9.725%, 75.286° {

0.55580, 0.34778, 0.50385, 0.56238 .
b

Configurations (8,6,6,6,6.6)

Euler angles:

Quaternions:

(29 -> 50.00°, 25.00°, 45.00%, 75.00°, ~100.00%, 60.00° -

75.291

= 98.177

Euler¢ = 180 + 57.3-atan| 2-

1= 2{(a,)" + (a5
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Calculo de los angulos de Euler a RoKiSim - Quaternion 2 Euler.xmcd
partir de los valores del cuaternion

POSICION #4

[ 5 Rokisim17 -

Reference Frames

‘World frame (w.r.t. ref. 0) ‘ 0.00 mm, 0.00 mm, 0.00 mm, 0.00%, 0.00%, 0.00° ‘

Tool frame  (w.r.t. ref. 6) ‘ 0.00 mm, 0.00 mm, 0.00 mm, 0.00%, 0.00% 0.00% ‘

Show reference frames
Wiorld [ Toal [ alljnone

® DH O DHM
OoEase) Ot 2 O3 04 Os HAs
Joint Jog Init.
8 -165° € > 165° 0,00
8; -110° € > 1100 -30.00
8 -90° € > 70° -16.00 |2
B; -160° € > 160° 160.00 |2
8: -120° < > 1200 -43.00 |2
B -400° < > 4000 60.00 |2
Cartesian Jog
Position (tool frame w.r.t. world frame) Tool frame i

XYz

16,795 mm, 94,204 mm, 795.513
| mm o mm ‘ Translation along ®00

Rotation about [elele]

Orientation (tool frame w.r.t. world frame)

4
Euler angles: -17.9899, -43.6109, -83.584° if \.l‘|
.

Configurations (8, 6,6,6,68,8)

(2% -> 90.00%, -30.00°, -16.00°, 150.00%, -43.00%, 60.00° -

Copio el Quaternion:
0.64507, -0.65441,-0.17692, -0.35261

0.64507
—-0.65441
—-0.17692
—0.35261

q:=

(qo'ql * qz'q3)

-2 (0, + (2]

Eulerg := 57.3'asin|:2-(q0-q2 = q3~q1) = —43.614

= —83.591

Euler¢ := 57.3-atan| 2-

4,9, + 4,9
073 172
Eulerlp := 57.3-atan| 2- =-17.97

1= 2(a;) + (1)
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