Spatial Descriptions and Transformations

Related Exercise and Solution
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Exercise and Solution

Q1: A frame Fnoa is located in the position P. After the following transformation the frame position has
changed to Q[2,5,7]T. A rotation along Z axis by anti-clock 45 degree but before that a translation along
all axis by [2,3,5]. After those two, another rotation along Y axis by 60 degree followed by a translation
along all axis by [3,-5,3]. Find the position P with respect to Q.

Solution : [T(3,-5,3) * RotY(60) * RotZ(45) * T(2,3,5) -1 * Q[2,5,7] =P

Q2: A frame Fnoa is located in the position P. After the following transformation the frame position has
changed to Q[2,5,7]T. A rotation along X axis by 60 degree but before that a translation along all axis by
[2,3,5]. After those two, another rotation along Y axis by 45 degree followed by a translation along all
axis by [3,-5,3]. Find the position P with respect to Q.

Solution: [T(3,-5,3) * RotY(45) * RotX(60) * T(2,3,5) ]-1 * Q[2,5,7] =P

Q3: Aframe Fnoa is located in the position P. After the following transformation the frame position has
changed to Q[2,5,7]T. A rotation along Z axis by anti-clock 30 degree but before that a translation along
all axis by [2,3,5]. After those two, another rotation along Y axis by 45 degree followed by a translation
along all axis by [3,-5,3]. Find the position P with respect to Q.

Solution: [ T(3,-5,3) * RotY(45) * RotZ(30) * T(2,3,5) ]-1 * Q[2,5,7] =P

Q4: A frame Fnoa is located in the position P. After the following transformation the frame position has
changed to Q[2,5,7]T. A rotation along X axis by 45 degree but before that a translation along all axis by
[2,3,5]. After those two, another rotation along Y axis by 30 degree followed by a translation along all
axis by [3,-5,3]. Find the position P with respect to Q.

Solution: [ T(3,-5,3) * RotY(30) * RotX(45) * T(2,3,5) ]-1 * Q[2,5,7] = P
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Solution

Q1: A frame Fnoa is located in the position P. After the following transformation the frame position has
changed to Q[2,5,7]T. A rotation along Z axis by anti-clock 45 degree but before that a translation along
all axis by [2,3,5]. After those two, another rotation along Y axis by 60 degree followed by a translation
along all axis by [3,-5,3]. Find the position P with respect to Q.

Solution : [T(3,-5,3) * RotY(60) * RotZ(45) * T(2,3,5) ]-1 * Q[2,5,7] =

RotZ(45) * T(2,3,5) =
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L 0 0 0 1/ [0 0O O 1] 0 0 0 1] 0 0 0 1
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0.707x 140707 x 04+0x0+0x0  0.707x 040707 x 14+0x0+0x0 0707 x 040707 x 0+0x 1+0x 0 0.707 x 2+0.707 x 3+0x 5+ 0 x 1
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Solution

Q1: A frame Fnoa is located in the position P. After the following transformation the frame position has
changed to Q[2,5,7]T. A rotation along Z axis by anti-clock 45 degree but before that a translation along
all axis by [2,3,5]. After those two, another rotation along Y axis by 60 degree followed by a translation
along all axis by [3,-5,3]. Find the position P with respect to Q.

Solution : [T(3,-5,3) * RotY(60) * RotZ(45) * T(2,3,5) -1 * Q[2,5,7] =P

T(3,-5,3) * RotY(60) =

1 0 0 37 [ cos(60) 0 sin(60) 07 [1 0 0 37 [ 05 0 0.86 0]
010 5| 0 10 0[_[010 5 [ 0 1 0 0f_
001 3 —sin(60) 0 cos(60) O 001 3 0866 0 05 0
000 1] | o o o 1) [oowo 1] [ o 0o o0 1]
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0x05+1x0+0x-0866+-5x0 0x0+1x1+0x0+-5x0 0x086+1x0+0x05+-5x0 0x0+1x0+0x0+-5x1
0x054+0x0+1x-0866+3x0 0x0+0x1+1x0+3x0 0x086+0x0+1x05+3x0 0x0+0x0+1x0+3x1
| 0x05+0x0+0x-0866+1x0 0x04+0x14+0x0+1x0 0x086+0x0+0x05+1x0 0x04+0x0+0x0+1x1 |
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Solution

Q1: A frame Fnoa is located in the position P. After the following transformation the frame position has
changed to Q[2,5,7]T. A rotation along Z axis by anti-clock 45 degree but before that a translation along
all axis by [2,3,5]. After those two, another rotation along Y axis by 60 degree followed by a translation
along all axis by [3,-5,3]. Find the position P with respect to Q.

Solution : [T(3,-5,3) * RotY(60) * RotZ(45) * T(2,3,5) -1 * Q[2,5,7] =P

T(3,-5,3) * RotY(60) * RotZ(45) * T(2,3.5)= r - 0866 37 [0707 0707 0 —0.7077
0 1 0 -5 |0707 0707 0 3535 | _
_0866 0 05 3 0 0 1 5
0o 0 o0 1) L[ o0 o 0 1 |
C 0.5 % 0.707 +0 x 0.707 + 0.866 x 0 +3 x0 0.5 x —0.707 + 0 x 0.707 + 0.866 x 0+ 3 x 0
0x0.707+1x0.707+0x0+—5x0 0x —0.707+1 x0.707+0 x 0+—5x 0
—0.866 x 0.707 +0 x 0.707+05x0+3x0 —0.866 x —0.707 +0 x 0.707 + 0.5 x 0+ 3 x 0
0x0.707+0x 0.707+0x 0 +1 x 0 0% —0707+0x0.707+0x0+1x0
05x0+0x0+0866x1+3x0 0.5x —0.707+0 x 3.535+0.866 x5+3x1 ]
0x04+1x0+0x1+-5x0 0x —07074+1x3535+0=x54+ -5x1
—0866 x04+0x0+05x1+3x0 —0.866x —0707+0x3535+05=x5+3 =1
0x0+0x0+0x1+1x0 0x 0707 +0x35354+0=x5+1x1
0.3535  —0.3535 0.866 6.9765 ]
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" | —0.612262 0612262 05  6.112262
0 0 0 1
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Solution

Q1: A frame Fnoa is located in the position P. After the following transformation the frame position has
changed to Q[2,5,7]T. A rotation along Z axis by anti-clock 45 degree but before that a translation along
all axis by [2,3,5]. After those two, another rotation along Y axis by 60 degree followed by a translation
along all axis by [3,-5,3]. Find the position P with respect to Q.

Solution : [T(3,-5,3) * RotY(60) * RotZ(45) * T(2,3,5) -1 * Q[2,5,7] =P

_ * * * _
[T(3:-5.3) * Rot¥(60) * Rotz(4%) * T(2.3.5) ] 1= 03535 03535 0866 690765 1
0.707 0.707 0  —1.465
—0.612262 0.612262 0.5 6.112262
0 0 0 1

035 0707 061 - (698x0.35+ -1465x (-0.35) +G.Ax0866)] [ 035 0707 061 824701
035 0707 061 - (608x (-035) + ~L4G5X0T0TH6.11x060) | | -035 0707 061 024845

0866 0 05— (BIBX0866+~L465x0+6.11x05) 0866 0 05 -0.00068
00 0 1 Lo 0 0 1
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Solution

Q1: A frame Fnoais located in the position P.After the following transformation the frame
position has changed to Q[2,5,7]T. A rotation along Z axis by anti-clock 45 degree but before that
a translation along all axis by [2,3,5]. After those two, another rotation along Y axis by 60 degree
followed by a translation along all axis by [3,-5,3]. Find the position P with respect to Q.

Solution : [T(3,-5,3) * RotY(60) * RotZ(45) * T(2,3,5) ]-1 * Q[2,5,7] = P

[ 035 0.707 -0.61 —8.25] 2 (035 x24+0.707 x5+ 061 x7T+-825x1] [-8.285]
-0.35 0.707 0.61 -0.25 . 5 L —0.35 x 24+ 0.707 x 5+0.61 x 7T+ -0.25 x 1 ’ 6.855
0866 0 05 -091 7 0866 x 2+0x5+0.5x7+-0.91x1 4.322

0 0 0 : 1 EE1 | O0x24+0x5+0x7+1x1 I R

Answer: P[-8.3,6.86,4.3]T
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Solution

Q5: A frame Fnoa is located in the position P[1,1,1]T. After the following transformation the frame
position has changed to Q. A rotation along Z axis by anti-clock 45 degree followed by a
translation along all axis by [2,3,5], after those two, another rotation along Y axis by 45 degree
followed by a translation along all axis by [3,3,3]. Find the position Q with respect to P.

Solution: T(3,3,3) * RotY(45) * T(2,3,5) * RotZ(45) * P[1,1,1] = Q

T(2.3.5) * Rotz(45) = 1 0 0 2] [cos(45) —sin(45) 0 0] T[1 0 0 37 [0.707 —0.707 0 0
et 01 0 3 . sin(45) cos(43) 0 0 _10 10 3 y 0.707 0707 0 0| _

0015 0 0 10 00 1 3 0 0 10

00 0 1 0 0 0 1] 00 0 1 0 0 0 1]

1x 070740 x0.707+0%x0+2x0 1x=0707+0x0.707+0x0+2x0 1x0+0x04+0x1+2x0 1x0+0x0+0x0+2x1]
0x0.707+1x0.707+0x 043 x0 0x-07074+1x0.707+0x04+3x0 0x0+1x04+0x1+3x0 0x0+1x0+0x04+3x1
0x0.707+0x0707+1x045%x0 0x-0707+0x0707T+1x045x0 0x04+0x0+1x1+5x0 0x04+0x0+1x0+5x1
0x0.707+0x0707+0x04+1x0 0x-0.707+0x0.7074+0x04+1x0 0x04+0x04+0x1+1x0 0x04+0x0+0x0+1x1]

[0.707 —0.707 0 27
o707 0707 0 3
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Solution

Q5: A frame Fnoa is located in the position P[1,1,1]T. After the following transformation the frame
position has changed to Q. A rotation along Z axis by anti-clock 45 degree followed by a
translation along all axis by [2,3,5], after those two, another rotation along Y axis by 45 degree
followed by a translation along all axis by [3,3,3]. Find the position Q with respect to P.

Solution: T(3,3,3) * RotY(45) * T(2,3,5) * RotZ(45) * P[1,1,1] = Q

1 0 0 3] [ cos(45) 0 sin(45) 0 1 0 0 37 [ 0.707 0 0.707 07
* _
T(3,3,3) * RotY(45) - 01 0 3 5 0 1 0 0| |01 0 3 y 0 1 0 0|
00 1 3 —sin(45) 0 cos(45) 0 00 1 3 —0.707 0 0.707 0
00 0 1 0 0o 0 1 00 0 1] 0o 0 0 1

070740 x 040 x 0707 +3%0 1x0+0x1+0x0+3x0 1x0707+0x0+0x0.707+3x0 1x0+0x0+0x0+3x1]
0x0.707+1x0+0x-0707T+3x0 0x0+1x1+0x04+3x0 0x0.707+1x0+0x0707+3x0 0x0+1x04+0x0+3x1
0x0.7074+0x0+1x=0707+3x0 0x04+0x1+1x0+3x0 0x07074+0x0+1x0707+3x0 0x04+0x0+1x0+3x1
0x0.7074+0x04+0x-0707+1x0 0x04+0x1+0x0+1x0 0x07074+0x04+0x0.707+1x0 0x0+0x0+0x0+1x1]

0707 0 0.707 3
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Solution

Solution: T(3,3,3) * RotY(45) * T(2,3,5) * RotZ(45) * P[1,1,1] = Q

T(3.3.3) * RotY(45) * T(2,3.5) * RotZ(45) - 0.707 0 0.707 3 0.707 —0.707 0 2
0 1 0 3| 0707 0707 0 3| _
—0.707 0 0.707 3 0 0 1 5
0 o 0o 1] L o 0 0 1,
T 0.707 x 0.707 -0 x 0.707 + 0.707 x 0 £ 3 x 0  0.707 x —0.707 -0 x 0.707 £ 0.707T x 0 + 3 x 0
0x0.707+1x0707+0x0+3x0 0x —0.707+1x0707+0x0+3x0
—0.707 x 0.707 + 0 x 0.707 + 0.707 x 0 + 3 x 0 —0.707 x —0.707 + 0 x 0.707 + 0.707 x 0 + 3 x 0
0x0707+0x0T07T+0x0+1x0 0x—-0707+0=x0707T+0x0+1x%x0

0.707 x04+0x0+0707Tx1+3x0 0707x2+0x3+0.707Tx5+3x1 |

0x04+1x04+0x14+3x0 D0x2+1x3+0x5+3x1
—0.707 x04+0x0+0707x1+3x0 —0707x2+0x3+0.707Tx5+3x1
0x04+0x0+0x1+4+1x0 D0x2+0x3+0x5+1x1
[ 0.499849  —0.499849 0.707 7.949 |
B 0.707 0.707 0 6
"~ | —0.499849  0.499849 0.707 5.121
I 0 0 0 1
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Solution

Q5: A frame Fnoa is located in the position P[1,1,1]T. After the following transformation the frame
position has changed to Q. A rotation along Z axis by anti-clock 45 degree followed by a
translation along all axis by [2,3,5], after those two, another rotation along Y axis by 45 degree
followed by a translation along all axis by [3,3,3]. Find the position Q with respect to P.

Solution: T(3,3,3) * RotY(45) * T(2,3,5) * RotZ(45) * P[1,1,1] = Q

05 =05 0707 7951 [1] J05x14+-05x1+0707x1+795x1] [8.657]
0.707 0707 0 6 ) Ll _ 0.707x1+0707x1+0x1+6x1 _ 7.414
-0.5 05 0.707 5.12 1 —05x14+05x14+0707x1+5.12 x1 5.827

0 0 0 1 | L1} Ox1+0x1+0x1+1x1 ] L 1 |

Answer: Q[ 8.657,7.414 ,5.827]T
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Keep practicing more and more exercise
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