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A Generation Method of Space Curves by
Tangential Direction on a Unit Sphere

Yuki Kobayashi®, Norimasa Yoshida'
and Takafumi Saito’"

This paper presents a method for designing space curves by specifying
tangential directions on the unit sphere. The tangents are specified by unit
quaternion Bézier curves. The proposed method can more intuitively design
the shape of the curve than the previous method. We also propose a method
for drawing a curve segment with a specified position and their tangents using
an optimization.
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Farin @ Curves and Surfaces for CAGD |28\, fair Zpifr & 1%, TR0 b2
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DHEREBEN0 THRLRY, R E 72D, BEARE LSBT 28R FMERET D
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FIT, BBLTFEERAVT, IBE SR SR M AT 5 L O AR
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DIRE, 2 HiCIX 4 nBOEARFEA L 4 T EAWEIRICOW TR EIZR RS, 3
T, BET AURDOIFEICOVWTERNS. 3.1 HiTik, dhisRkof#s EE LIz
R AR D E R B 2 R OBFRIC O W TR % . 3.2 ST, AW THAT S
Bézier AT 4 TTEHIARIC OV TR 5. 33 HiTld, AW LBIE TS bk 5 4
TR HBIC OV TR NS, 4 @i, BETIHRE WL S0 hlo A6l %
WA, SEITIEERE S AL FOARTIEEZRRD. 8HIICE LD EABOEEE RN
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21 ATBOELRERE

BHREBIL2 DOBERICE > TRINDD, 4708 qlL4 oD E->T
a=(w.x,y,z) (WxYy,zeR) (1)
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5. MEOFINIEOEB X F2—2 U v FZER R it & L TERILIh, Wikomx
(orientation) 3 R® D [EIARE SO(3) IS D it & L THIELT 52 LA TE S, SO(3) 1
BWTHELHRMRE AT S Z L IZREETH B, Shoemake 1%, a2 Ea—4 7
57 4 v 7 ADOWFUT 4 5T¥k(quaternion) 2 A L 7= 2. Shoemake (%, #it/y D&% S°
W21 2 K 3 (geodesic great circular arc) i —fi%{kd4 5 Z & 12 & - T de Casteljau
OT N X NEPEE L, 3RITTERTH S*IZH T Bézier AT 4 suitith 2 Ak & w72

BWITLLEMDHAZ bV p=(xY,2) 24 LRI L > TERLEEbDE p TERT. 742
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R,(p)=apq™ (6)
TIZT, B4 xHqlx, DA LHEMRT FrveS BEx b NT R,
q=(cosO,vsin)IZ L > TEIND. R, #vICBT 2[EIEA 20 ORIEREZ £ T .
R, =R, TH2DT, S*IZHITD 2 >DxLasi(antipodal points) g,—q 1%, SO(3)IZI51F
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ETHLOTHD. LonLznn, thE - FERP/HEBICELT D REICHENR S D
Z LB S, Cao BT X o T class ABézier #i#R A LR T DATAIDS A BRATHI TH 5
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AW CTIRET HihEL, Hm Lo LTREsn-#ERTmesiEEL, £h
EROTHZ LIk o CTEMBRE2E2b0TH D, R LodfRoEEICE, HAL
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DAYy ME, B q(t) 23 Bézier HihL 4 SeAiih# Th 25A I, B bR
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MOEEHEETE DRICHD. IRITEROAEETH Y, FERITEER O A4 W
W1 DT bDOTHD. Lizdo T, HALEKHE EOBA KM B4 BB+ 2 8% X
MR ICHY U, HALERE Eo RS KHE LB D CHEENET D,

X 5 ()i, fHIE S A KT IS RIRRIC IV - 2 IR Bézier B 4 oA R, X
1TONXZNEREYT D Z LIk o TERS R IHRTH S, X6 (@),(0)IL,
MRBIMRET 2y E2RT. 2LV, RS -EOFHMA LRI Z &
MPITIND . 7 @)%, 5@ OFI#E R OMR A ERBICR bRV ) ICHEE ST
LOTHD. M7 O)ICHERESHR, KSICHE -HERIny MRt Zhiy,
BRI T 5 Pl MR 2 AR I TND Z ERNmnd.

[ O (a)l%, HI4H A % BATERT FIC B 72 2 Wk Bézier AT 4 sesk iz 4. X9 (b)
IR AR TTH S, K1 0(@@), )T, REOE{LEZRT. K1 1 (@)IEREH
D 3k Bézier AL 4 juh#iZ2 R~ . TNEMOTDHI LT, K1 1(b)Dd X 57w
MEARTED., ZoLEoME, HEEX1 2@),0)IRT.
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TREINDMBE T AL FEAEKRT D FERICOWTERRD . LI, ik ong
BEBRNT, q(t)id2 Kk Bézier HAL 4 TR TH D LT 5. ®RIZ, 3KOBHITH

WTHibR5.
S* EOWELE 6,6 D% p(6,¢)
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ARFFETIE, SR EREST 52 Ik D ERE MR AR L, BArEkm b
OBERIT R OFEEIIL, Bézier HAL 4 etz AW =23, oz fA+25 2 &
HLLBLAALEETHD. Tz, bzl ), =2 —VORET HAE &5 % i
BT 5Bt 7 AL FERD L FEIZONTHRE, ot s A v Mo T
AT 4 TV, ZRICE > TIRESNZHEAL 4 TS MBRICES IS AT 2 &b ]
BETHD.

BN ERTE b 2 B A Eh < SIS ARSI S - 503, ARAFZE TR L7z Bézier AL 4
TEECHR TIXEN S BN D I WIBENRTFEET S, thROHIE % L 0 EERILT
D=L, MomMBIEAEEND. BACEKE EofifRoghx 2, izl L OYRE
DOEIZED L IICEBLTNDIDON, SHIHEZED TV FETHD.
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