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Abstract. The quaternions are members of a noncommutative division algebra first invented by
William Rowan Hamilton. The idea for quaternions occurred to him while he was walking along
the Royal Cannal on his way to a meeting of the Irish Academy, and Hamilton was so pleased with
his discovery that he scratched the fundamental formula of quaternion algebra. There are several
different ways we can express orientation and angular displacement in 3D. Here we discuss the

three most important methods-matrices, Euler angles, and quaternions.
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1. Introduction
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Figure 1.1 Modify the location of a Valve
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2. Rotation in Matrix Form
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Figure 2.1 Defining an orientation using a matrix
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Figure 2.2 A Valve Orientation in PDMS
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Figure 2.3 Rotating a vector about an arbitrary axis
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3. Rotation with Euler Angles
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Figure 3.2 Step 2: Heading is the first rotation and rotates about the vertical axis(y-axis)



Figure 3.3 Step 3: Pitch is the second rotation and rotates about the object laterial axis(x-axis)

Figure 3.4 Step 4: Bank is the third and rotates about the object longitudinal axis(z-axis)
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Figure 6. Euler Angle in Model Editor
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Figure 7. Orientation Properties in AVEVA Plant/PDMS
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4. Quaternions
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Figure 4.1 Converting a quaternion to a 3x3 matrix
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5. Conclusions

Z5 bJTiR, Euler Angles S5 ) il A, 4 75 2 9t A b 904445 7€ 77 A28, Euler Angles
RE KWL AN B, BLFE BB R BRGNS AE Pl

WR T B AR R 2 AT e i, I AURH L. SR IR H A E G A el
FA A% SORORAE T AL, FHAE TR ZE R M e 3 BIRE R . 55— 552 H Euler Angles fF
RNTTALI) “ERE D7, FEEIN4E — AN BEFLAEFE, 24 Euler Angles &A= AR A0 IR P [7] i 2k
ITHEH

M T ERELRAT T BIER, 38 Euler Angles 5% Quaternion. Euler Angles ¥/ (5 F
25% 7S 8], AHE TR G4 2R R BERE A0S A T SR sl B T AT A RR R 2 AN E RS,
Quaternion FJ g2 i HIIEFE T o

P4 A B8 H Quaternion SR5E[Y, IXFE OpenSceneGraph A KEMMNAH . WIFRIR
A, WAl 5 Quaternion FRHEATHE(E, FAE 5 A5 TR G4 (A1 )k (1 K.

OpenCASCADE [fJ Quaternion 3% ' 52 ¥l T Matrix, Euler Angles [¥] %% #, B[l 38 it
gp_Quaternion B} AR i e 45 A 721X = U R AT e 46t

6. References

1. WolframMathWorld, http://mathworld.wolfram.com/Quaternion.html
2. Ken Shoemake. Conversion between quaternion and Euler angles. Graphics Gems 1V, P222-22

http://tog.acm.org/resources/GraphicsGems/gemsiv/euler _angle/EulerAngles.c
S, eE R NAURERE. 2B AR 2012
eders. it JUR. b stk kot 1996
[ R N B F . 2B GBSO . &5 30A Hii. 2003
Fletcher Dunn,lan Parberry. 3D Math Primer for Graphics and Game Development. CRC Press
SRS PRk, EORER. 3D BUA AR BUR SRR TR I IRAL. 2005
AT AR S . WIE A LE B R 2010

e


http://mathworld.wolfram.com/Quaternion.html
http://tog.acm.org/resources/GraphicsGems/gemsiv/euler_angle/EulerAngles.c

	OpenCASCADEQuaternion

