Euler: X=>Y-=>X (fixed axes) ~Matrix product: R = R,(x3) R (1) R,(x)

Interpretation (rotating the object) :

Fixed axes : - first rotation by k, about X
- second rotation by x, about Y
- third rotation by x; about X

Moving axes : - first rotation by x; about X
- second rotation by x, about new Y
- third rotation by x, about new X

Rotations in terms of moving axes associated with the object :

Rotation 1 Rotation 2 Rotation 3

V4

\

N

Rotation matrix R :

COSK, sink sink, COSK; SinK,
sink, Sinky  -Sink; COSK, SiNk; +COSK; COSK; -COSK; COSK, SiNk; -SiNk| COSK;
-SiNk;, COSK;  SiNk| COSK, COSK; +COSK; SiNky  COSK; COSK, COSK; -Sink; SiNkG;

: : < <

Getting angles from the matrix ( ry; ry, Iy 0<k, <27
lyy 5 M3 O<skK,<7x
31 I35 I33 0<siKy,<27m

K, = arccos(ry,)
If sini, =0 : k= atan2(-ry;, ry,), K5=0
If sini, > 0: k; = atan2(ry,, ry3), K5 = atan2(ry,, -r3;)

[ . I _ . I _ . I _
Equivalent angles : K'=K+7,K' =21-K ;K = Ky +7

Relevant software : n/a




Euler: Y>Z-Y (fixed axes) ~Matrix product: R = R (i3) R,() R (x)

Interpretation (rotating the object) :

Fixed axes : - first rotation by k, about Y
- second rotation by «, about Z
- third rotation by x; about Y

Moving axes : - first rotation by x; about Y
- second rotation by x, about new Z
- third rotation by k, about new Y

Rotations in terms of moving axes associated with the object :

Rotation 1 Rotation 2 Rotation 3

I I

Rotation matrix R :

COSK; COSK, COSK; -SiNk| Sinky  -SiNK, COSK;  SiNK; COSK, COSK; +COSK; SiNK,
COSK; SiNnk;, COSK, sink; sink,
-COSK| COSK, SiNk; -SiNk; COSK;  SiNK, SiNky  -SiNK; COSK, SiNk; +COSK; COSK;

Getting angles from the matrix ( r,, r,, ris 0<k, <27
lyy 5 M3 O<skK,<7x
31 I35 I33 0<siKy,<27m

K, = arccos(r,,)
If sini, =0 : k= atan2(-ry,, r33), K5=0
If sink, > 0: k; = atan2(r,5, ry,), K5 = atan2(rs, , -ry,)

[ . I _ . I _ . I _
Equivalent angles : K'=K+7,K' =21-K ;K = Ky +7

Relevant software : n/a




Euler: Z>X->Z (fixed axes) Matrix product: R = R,(x;) R,(k;) R,(x;)

Interpretation (rotating the object) :

Fixed axes : - first rotation by k, about Z
- second rotation by «, about X
- third rotation by x5 about Z

Moving axes : - first rotation by i about Z
- second rotation by x, about new X
- third rotation by x, about new Z

Rotations in terms of moving axes associated with the object :

Rotation 1 Rotation 2 Rotation 3

Z = "

Rotation matrix R :

-SiNk; COSK, Sink; +COSK| COSK; -COSK| COSK, SiNK; -Sink; COSK;  SINK, Sink,
SiNk; COSK, COSK; +COSK; SiNk;  COSK; COSK, COSK; -SiNk; SiNk; -SiNK, COSK;
sink; sink, COSK; SiNk, COSK,

: : < <

Getting angles from the matrix ( ry; ry, rys 0<k, <27
lyy 5 M3 O<skK,<7x
31 I35 I33 0<siKy,<27m

K, = arccos(rs;)
If sini, =0 : x, = atan2(-ry,, r;1), K5=0
If sini, > 0: k; = atan2(ryq, r3,), K5 = atan2(ry3, -ry;)

[ . I _ . I _ . I _
Equivalent angles : K'=K+7,K' =21-K ;K = Ky +7

Relevant software : n/a




Euler: X>Z->X (fixed axes) Matrix product: R = R,(x;) R,(k,) R,(x;)

Interpretation (rotating the object) :

Fixed axes : - first rotation by k, about X
- second rotation by «, about Z
- third rotation by x; about X

Moving axes : - first rotation by x; about X
- second rotation by x, about new Z
- third rotation by x, about new X

Rotations in terms of moving axes associated with the object :

Rotation 1 Rotation 2 Rotation 3

V4

\

N

Rotation matrix R :

COSK, -COSK SiNk, sink; sink,
SiNk, COSK;  COSK| COSK, COSK; -SiNk; SiNK;  -SiNkj COSK, COSK; -COSK; SiNk;
Sink, Sink;  COSK; COSK, SiNk; +SiNK; COSK; -SiNk; COSK, SiNK; +COSK| COSK;

Getting angles from the matrix ( r,, r,, ris 0<k, <27
lyy 5 M3 O<skK,<7x

31 I35 I33 0<siKy,<27m
K, = arccos(ry,)

If sini, =0 : k= atan2(rs,, r3;3), kK3 =0
If sink;, > 0: K, = atan2(r,5 ,-ry,), &5 = atan2(rs,, ry;)

[ . I _ . I _ . I _
Equivalent angles : K'=K+7,K' =21-K ;K = Ky +7

Relevant software : n/a




Euler: Y>X->Y (fixed axes) Matrix product: R = R (x3) R,(1) R (x)

Interpretation (rotating the object) :

Fixed axes : - first rotation by k, about Y
- second rotation by «, about X
- third rotation by x; about Y

Moving axes : - first rotation by x; about Y
- second rotation by x, about new X
- third rotation by k, about new Y

Rotations in terms of moving axes associated with the object :

Rotation 1 Rotation 2 Rotation 3

Rotation matrix R :

-SiNk; COSK, Sink; +COSK} COSK;  SiNK, SiNky  COSK; COSK, SiNk; +SiNK; COSK;
sink; sink;, COSK, -COSK; SiNK,
-SiNk; COSK, COSK; -COSK] SiNk;  SINK, COSK;  COSK| COSK, COSK; -SiNk; Sink,

Getting angles from the matrix ( r,, r,, ris 0<k, <27
lyy 5 M3 O<skK,<7x

31 I35 I33 0<siKy,<27m
K, = arccos(r,,)

If sini, =0 : k= atan2(ry3, ryy), k3=0
If sink, > 0: K, = atan2(r,, ,-ry3), k5 = atan2(ry,, rs,)

[ . I _ . I _ . I _
Equivalent angles : K'=K+7,K' =21-K ;K = Ky +7

Relevant software : n/a




Euler: Z-Y->Z (fixed axes) ~ Matrix product: R = R,(i5) R (i) R,(x;)

Interpretation (rotating the object) :

Fixed axes : - first rotation by k, about Z
- second rotation by x, about Y
- third rotation by k5 about Z

Moving axes : - first rotation by i about Z
- second rotation by x, about new Y
- third rotation by x, about new Z

Rotations in terms of moving axes associated with the object :

Rotation 1 Rotation 2 Rotation 3

i
I

Rotation matrix R :

COSK; COSK, COSK; -SiNk; SiNky  -SiNk; COSK, COSK; -COSK; SiNk;  SINK, COSK;
COSK| COSK, SiNk; +SiNk; COSKk; -SiNk; COSK, SiNk; +COSK| COSK;  SINK, SiNkG
-COSK SiNk, sink; sink, COSK,

Getting angles from the matrix ( r,, r,, ris 0<k, <27
lyy 5 M3 O<skK,<7x

31 I35 I33 0<siKy,<27m
K, = arccos(rs;)

If sini, =0 : k= atan2(ry,, ry,), kK3 =0
If sink;, > 0: K, = atan2(rsy, ,-r3,), k5 = atan2(ry;, ry3)

[ . I _ . I _ . I _
Equivalent angles : K'=K+7,K' =21-K ;K = Ky +7

Relevant software : n/a




Euler: X>Y—>Z (fixed axes) ~Matrix product: R = R,(x3) R () R,(x)

Interpretation (rotating the object) :

Fixed axes : - first rotation by k, about X
- second rotation by x, about Y
- third rotation by k5 about Z

Moving axes : - first rotation by i about Z
- second rotation by x, about new Y
- third rotation by x, about new X

Rotations in terms of moving axes associated with the object :
Rotation 1 Rotation 2 Rotation 3

Rotation matrix R :

COSK, COSK;  SiNK; SiNk, COSK; -COSK; SiNkK;  COSK; SINK, COSK; +SiNk; Sink;
COSK, Sink;  SiNK; SiNK, SiNk; +COSK| COSK;  COSK; SiNK;, Sinkg -Sink; COSK;

-sink, Sink; COSK, COSK]| COSK,
Getting angles from the matrix ( r,, r,, ris 0<k, <27
31 I35 I33 0<siKy,<27m

K, = -arcsin(r,)
If cosk, =0 : Kk, =atan2(-r,;, r,,), K3 =0
If cosk, > 0: k= atan2(rs,, ry3), & = atan2(r,,, ry;)

Equivalent angles : K'=K+T, K =7T-K , K =K +7T

Relevant software : n/a




Euler: Y->Z->X (fixed axes) Matrix product: R = R (x3) R,() R (x)

Interpretation (rotating the object) :

Fixed axes : - first rotation by k, about Y
- second rotation by «, about Z
- third rotation by x; about X

Moving axes : - first rotation by x; about X
- second rotation by x, about new Z
- third rotation by k, about new Y

Rotations in terms of moving axes associated with the object :

Rotation 1 Rotation 2 Rotation 3

V4

\

N

Rotation matrix R :

COSK| COSK, -Sink; sink; COSk,
COSK; SiNkK, COSK; +SiNK; SINk;  COSK, COSK;  SiNK; SiNk, COSK; -COSK; SiNK;
COSK; SiNk;, Sink; -SiNk; COSK;  COSK, SiNky  Sink; SiNk, Sink; +COSK; COSK;

Getting angles from the matrix ( r,, r,, ris 0<k, <27
31 I35 I33 0<siKy,<27m

K, = -arcsin(ry,)
If cosx, =0 : Kk, =atan2(-ryq, r33), K3=0
If cosk, > 0: k= atan2(ry5, ry4), & = atan2(rs,, ry,)

Equivalent angles : K'=K+T, K =7T-K , K =K +7T

Relevant software : n/a




Euler: Z->X->Y (fixed axes) ~Matrix product: R = R (x3) R,(1) R,(x)

Interpretation (rotating the object) :

Fixed axes : - first rotation by k, about Z
- second rotation by «, about X
- third rotation by x; about Y

Moving axes : - first rotation by x; about Y
- second rotation by x, about new X
- third rotation by x, about new Z

Rotations in terms of moving axes associated with the object :

Rotation 1 Rotation 2 Rotation 3

Rotation matrix R :

sink; Sink, sink; +COSK; COSK;  COSK SINK, Sink; -Sink; COSK;  COSK, SiNk;
Sink; COSK;, COSK)| COSK, -Sink;,
sink; Sink, COSK; -COSK; SiNKy;  COSK; SNk, COSK; +SiNK; SiNk; ~ COSK, COSK;

: : < <
Getting angles from the matrix ( ry; ry, Iy 0<k, <27
31 I35 I33 0<siKy,<27m

K, = -arcsin(ry;)
If cosx, =0 : k; =atan2(-ry,, ry,), xK3=0
If cosk, > 0: k= atan2(r,,, r,,), & = atan2(ry5, rss3)

Equivalent angles : K'=K+T, K =7T-K , K =K +7T

Relevant software : n/a




Euler: X=>Z->Y (fixed axes) ~Matrix product: R = R (i3) R,(15) R,(x)

Interpretation (rotating the object) :

Fixed axes : - first rotation by k, about X
- second rotation by «, about Z
- third rotation by x; about Y

Moving axes : - first rotation by x; about Y
- second rotation by x, about new Z
- third rotation by x, about new X

Rotations in terms of moving axes associated with the object :

Rotation 1 Rotation 2 Rotation 3

I I

Rotation matrix R :

COSK, COSK; -COSK; SINK, COSK; +Sink; Sink;  Sink; SiNk, COSK; +COSK; SNk
sink, COSK)| COSK, -Sink; COSK,
-COSK, SiNk;  COSK; SiNK, Sink; +Sink; COSK;  -SiNk; SiNk;, Sink; +COSK| COSK;

: : < <
Getting angles from the matrix ( ry; ry, ry; 0<k, <27
31 I35 I33 0<siKy,<27m

K, = arcsin(ry,)
If cosk, =0: Kk, =atan2(rsy,, r33), K5=0
If cosk, > 0: k= atan2(-ry;, r,,), i = atan2(-r3,, ry;)

Equivalent angles : K'=K+T, K =7T-K , K =K +7T

Relevant software : n/a




Euler: Y>X-Z (fixed axes) Matrix product: R = R,(15) R,(1) R (x)

Interpretation (rotating the object) :

Fixed axes : - first rotation by k, about Y
- second rotation by «, about X
- third rotation by k5 about Z

Moving axes : - first rotation by i about Z
- second rotation by x, about new X
- third rotation by k, about new Y

Rotations in terms of moving axes associated with the object :

Rotation 1 Rotation 2 Rotation 3

Rotation matrix R :

-Sink; Sink, Sink; +COSK; COSK;  -COSK, SiNky  COSK; SINK, SiNk; +Sink; COSK;
sink; SiNk, COSK; +COSK; SiNky ~ COSK, COSK; -COSK; SINK, COSK; +Sink; SiNk;
-Sink; COSK, sink, COSK; COSK,

Getting angles from the matrix ( r,, r,, ris 0<k, <27
31 I35 I33 0<siKy,<27m

K, = arcsin(rs,)
If cosk, =0: kx,=atan2(ry5, r;1), K55=0
If cosk, > 0: xy = atan2(-ry,, ry3), i = atan2(-ry,, r,,)

Equivalent angles : K'=K+T, K =7T-K , K =K +7T

Relevant software : n/a




Euler: Z->Y->X (fixed axes) Matrix product: R = R (x3) R (1) R,(x)

Interpretation (rotating the object) :

Fixed axes : - first rotation by k, about Z
- second rotation by x, about Y
- third rotation by x; about X

Moving axes : - first rotation by x; about X
- second rotation by x, about new Y
- third rotation by x, about new Z

Rotations in terms of moving axes associated with the object :

Rotation 1 Rotation 2 Rotation 3

N

Rotation matrix R :

COSK| COSK, -Sink; COSK, sink,
COSK; SiNk;, Sinkg +Sink; COSK;  -SiNk; SINK, SiNk; +COSK; COSK; -COSK, SiNK;
-COSK| SiNK, COSK; +Sink; Sink;  SiNk; SiNk, COSk; +COSK; SINK;  COSK, COSK;

Getting angles from the matrix ( r,, r,, ris 0<k, <27
31 I35 I33 0<siKy,<27m

K, = arcsin(rys)
If cosk, =0: kx,=atan2(r,,, ry,,), K5=0
If cosk, > 0: xy = atan2(-ry,, ry,), i = atan2(-ry;, rs;)

Equivalent angles : K'=K+T, K =7T-K , K =K +7T

Relevant software : n/a
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