Computer Science and Application HE 1Rl 5 M, 2019, 9(5), 890-895 Hans X
Published Online May 2019 in Hans. http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2019.95100

Study on the Relationship between Euler
Angle and Quaternion in Unity 3D

Chaofan Su, Renchun Guo

Shenyang University of Chemical Technology, Shenyang Liaoning
Email: 694001066@qqg.com

Received: Apr. 30th, 2019; accepted: May 10th, 2019; published: May 17th, 2019

Abstract

In unity 3D game engine, the orientation of objects is stored in the form of quaternions, but the
Euler angle is presented to the user on the interface. The user-set Euler angle is converted to qua-
ternion first and finally to a new Euler angle, and each Euler angle can be expressed in two qua-
ternions, which makes the problem very complicated. In this paper, two conventions of Euler an-
gle and mathematical expressions of Euler angle and quaternion are given. By analyzing and stud-
ying the application of Euler angle and quaternion in unity 3D game engine, the transformation
relationship between them is explained in detail.
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1. 5|8

£ Unity3D Jigxk 51 %, HTALRRIEYME e 43S, X — MRS E, J760m] DR e 5
Bl BRRE A ANDY TCE =R 7 VERAIA 1], 7251 B R VU ook € 707, BDYTTHEA B, 1B A,
Rt — 25 P 22 R B M . BT BRBL AT DR B W E, 3 bR —ANJ7 60mT DL o804 RRbs 5k
Fown, WAL CECR KR . 5 Unity 3D 512 H H—ANU cck e U AL, Xtk 7 oS
Rir 1 — X 22 (L) ) [ @ SR FH DY 6 280E XA T3 R 33 R S Ab— AN Tl /R, w2 8] — AN 77 62 v LA PRI AN
VocdckRoR, XOOUR T 1:2 (i) @. B[R —ANJ7 o 2w S DY oo TE BB R . - ik
B IF R S FEACN RGN DU e, RGN DY e O T UL AL RS — AN R BR Bz A . DRIk
P R A FH BB BB — R S8 A DY e R — B RCh A

BARR R =76, AHH BB RRRL A A R G R R AR B R I E AR, X5 5E 3]
Unity 3D Jjfxk 5| %7 ok BORRERST, B A& SCHERER A 0T MG o) 2 PRI /20 o AR SO BRFE fig A
TEEUBU 8 RS A NT, VR B HAE Unity 3D g BE A 5 B, 3k B AR S g 7 w8 1
IVAZEEUN
2. BRBLAFME T HAIBE S
2.1. BRAIARIBELS

B A 2 SR8 T AL —Fh IR, "B PRI 5E 73 1) 72 “ heading-pitch-bank ” £ 5€ #1“roll -pitch-yaw”
2J5€ . “heading-pitch-bank” £]5¢ & & S WA AR RAMEPEALSR 26055, PIIKIREE T N: y - x — 2.
heading & 5884177 [f) igh% , 78 Unity 3D vy fii's F [ b, (K0t heading 2 SeW) R AR 2R 10 p HilifiE4% . pitch
SEGEYNIRALRR R x FliliES:, bank SEGEVRALKR RV z BeRs, Wl 1 Fios.

“roll-pitch-yaw” 25 R &[G AN R, BEFIINT A “roll-pitch-yaw” , Hl: z - x — y, 5
heading-pitch-bank (v — x — 2)4J5€ IEUFMH =, @14 2 Fros.

H 4R heading-pitch-bank (v — x — 2)%)5E 5 roll-pitch-yaw (z — x — )2 EH 2, (HIX FNL) 58 S I
FEEN

2.2. THATHES

VOoeoA &2 —FiEE 8, M 4 MokER, B wxi+yi+zk, Hrbw s, x, y, 2z NEE
H, WL = =k =ik=—1 [2]o H (o p,z) WU ASgErEk R, By=(xp.2), ¥ q R
JeH, WFR A g=(wv). fE Unity 3D wh>JH0E oS S S 7S T EY g =xi+yj+zk+w, B
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Figure 1. Heading-pitch-bank
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Figure 2. Roll-pitch-yaw
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3. BXhi A S ¥R
3.1. M\ERRI ¥R I T

i (T LB £ (6,.6,.6,) e, AT DR —ANPU AL g = wxi + 3 + 2k R, %
PUTCHC g T BLF 004,000 KK e 410,00 5P BUNEERN o x0 2 HEREHODU TN, 1E B4 51 ekt

cos(6,/2) 005(9 /2) cos(6,/2)
B 0 —sin /2) B 0
7= —sin(6,/2) || (() = ( 0 J
0 0 —sin(6,/2)

Ddp>dp » FEZVNERE, MATEIV MU ITCE ¢, B = FIRAIRAITT, Bl g =9,9,9,, FFFH
Fe 7 “heading-pitch-bank” %7€,

[ cos(Hh/Z)cos(é’p/Z)cos(Hb/2)+sin(@h/Z)sin(Hp/Z)sin(Hbﬂ) |
—cos h/2)sin( /2)cos( 6,/2)—sin (6, /2)cos(0 /2)sin(6, /2)
Wq=q,q,9,= M
cos (6, /2)sin(0, /2)sin (6, /2) —sin (6, /2)cos (6, /2)cos(6, /2)
sin (6, /2) sm( /2)cos (6,/2)—cos(6,/2) cos(Gp/Z)sm 6,/2)

3.2. AT REEREIRRA A
MR BT A A (1), dn R I DY TCH g AR DK H A 0 B A (ghﬁpa@ ) » BERUT:
0, = asin(-2(yz+wx))

0, =

{21tan2()cz—wy,l/2—x2 —yz) Ficosp#0
2)

atan2(—xz —wy,1/2—y* -2 ) HAth
o - atanZ(xy—wz,l/Z—xz—zz) Ficosp#0
"o Fefth
4. 7£ Unity 3D ®ERAIFA AP T H IR A

VUTCHCA i bR — N, BN SeR I — AN e R — € AL [3]. Wikl 3 PR, MR IpTAL
[ AVIRAS, A&y n=(03,0.9,-0.2) fiffy 6=73.2",

Figure 3. Determination of object orientation by angular pair

B 3. fihxhREYIE T L

DOI: 10.12677/csa.2019.95100 893 THEAURF 5 R


https://doi.org/10.12677/csa.2019.95100

TN, FOH

CEE T n, ASAGEX N EER: 0 f1, RTLLE 0°L 307, 90°. 180°. 360°. 720°%% . 0°Z&$r¥ik
ARFR R A AR R 2R B A IR .
BT LURAER I, FIRPITEH g = (%, .2, w) SRt (0,n) = (6,n,.n,.n. ) Z 15 A

q=(x,y,z,w)= (nx sin(6/2),n, sin(6/2),n, sin(9/2),cos(9/2))

% 0=08f, ¢=(0,0,0.1), Fysin(6/2)=0, FLlAn=(n.n.n.), LRI EH.

Horpr g =(0,0,0,1) X ANPYTCHLM & SURANER: o HHAIA T2 H0R 10 1, SRR 0 AR . AT AT
VUC S S EE TR A2 . 7 Unity3D Hr XX AN Ve 80 & 11 &

Quaternion.identity

O e 2 B BUETE 21, 1], B 4 AR R A, RS R84
IR AR AT VTS [4], A3 BIAH IS 1 DY TR 90 2 e b DR B LT 10 1) i, B0 m = (0,1,0) . =0
DU TERCA ¢ = (0,0,0,1) , 24 6= 360K, PUTTHLA:

q =(0sin(360/2),1sin(360/2),0sin (360/2),cos (360/2)) = (0,0,0,1)

MERFLRAE, 0 FEFD 360 FEJE[F—IRAS, SRMEINS RAE AR e, e 1 Frs2ika iS5
TR — DR RER R

Table 1. Initial Euler angle, quaternion and final Euler angle

=1 VIEAA, MBS RERRNA

BIARRK L Ay PUTT A RR HIARRK L Ay ISPt A RR A
0,0,0 0,0,0, 1 0,0,0
0,90, 0 0,0.7,0,0.7 0,90, 0 0,450, 0 0,-0.7,0,-0.7 0,90, 0
0,180,0 0,1,0,0 0, 180,0 0, 540,0 0,-1,0,0 0, 180,0
0,270,0 0,0.7,-0.7 0,270,0 0,630,0 0,-0.7,0,0.7 0,270,0
0,360, 0 0,0,0,-1 0,0,0 0,720,0 0,0,0,1 0,0,0

7£ Unity 3D 1, Rz A4 s ld e #0048k . Quaternion q = Quaternion.Euler (0, 90, 0); /1Yt
FRBRFE A ARAS . Vector3 v = q.eulerAngles.

KA P 4 e FBRRLA , IR A AR s VU e300 128 =40, AR DY o B i AR e £1 471
S =%, B Vector3 v. MWEFATELE H, M 0°F] 360° 3 720°, PUIcHEPsM 1 2] 0 -1 3] 0
R 1, WS AR RE, oo BIGE. KR — AR A GRS 2 W8, KA
(7] — ARES W LAV IR Bl R F) e, n] DASCEE B[R —IRAS, v BAVC i 77 1) S ) [5]

5. BB
ASCAE T BRBL AP TCEINE S, DA B Z I o R, Sl SE) B B i B T B f
FAPY SCEAE Unity3D HFIAFEIEZURBE R, PAFIF Unity3D 15 F 3 56 0 O B R e i 1 .

SE ik
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