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A Representation Method of Eye Glasses Using Bézier
Surfaces and Its Application to a Customized
Eye Glasses Manufacturing System

KAZUHIRO OGIHARAT and MAsaMI KATOt

In this paper, a customized eye glasses manufacturing system is described, in which the
eye glasses are imposed on the 3-dimensional measured head image on display of a personal
computer to confirm the impression visually. The model heads of this prototype system are
the gypsum images of the Venus de Milo and Agrippa. The eye glasses to be designed are
instructed by the personal computer and are computed by the workstation. The resultant
data are fed back to the personal computer and are displayed in full color. The changeable eye
glasses conditions are frame shape, frame and lens colors, frame material (metal or plastic)
and frame texture. A bended cylinder made of two Bézier surfaces is used as a building block,
a plurality of which is combined to constitute the frame. The frame shape conditions are
divided into 8 items such as the roundness, longitudinal length and thickness. The colors,
materials and textures can be designated separately in connection with the frame upper and
lower parts. The CG display images thus obtained demonstrate the effectiveness and the
usefulness of the proposed system.

Nov. 1995

Lo L, BEOEE - FIC#ER S Tw% CAD ¥

FEE, T— 2 AF—Ta rEN-F YT DR,
BIXUOWHEBEOS2BELRT TV r—Yay V7 b
Y7 DERIEVCAD B3k vy Ea—%
T T 4y 7 AVEERBORE - FHEIRCFER S
NBELICHR>TRTBY, ATFDOTLV—LBIT
Ly ADFHCBELTCOAMCHETAZ L0 TE 5,

b EAAFBT R HEAET T2
Department of Electrical and Electronics Engineering,
Sophia University

2642

AF A, %5 3DCG Y AT A—RRICHEREICE
MTILENDLELDIBMTHLI LS, B
BIZE8ALCRABTAZ L IE#ETH B,
EIATANIREATLE, BOOFAREST
TU—AREBINT, GTRTELELLZHITA
DPEFETHAHDS, TR LOTELHEIIFIR
%5, FLRITOBVAOHEICE, LY ADA
SHRVIRETHELRTYH, BRIFRAOPDRNIE
bHHL, OIS FADEFIEA T T4V 2R
LCRBZE R BIDEROHNFLIIRRL LN



Vol. 36 No. 11

EL B, FATREIECHDOBE G724 X
DT7V—5, HIEIVEFLOBRE O T L — L4
DEEFEVIIZILHEL L. REXOEWIT,
IDEI B ATRAOEAGORBER L BRT 5720,
BODREILE27HDTL—0%, MOTHOATD
fHICFDETLRBDIT A-F2/ETHILICE
DEATHRRMICTERL T AR CAD Y AT 4 L, X
HEADT L—208, HE, 25TV XM, &
FLHSOFEIE-TGERL, BHOHEE % 3 kKT
L CEONAVET-FIC3RTLI Y E2—F
75749 7 AERRWT, BATTHYA Y LIz AT R
BT ST, REOFEPLRLZEDTEL VA
FARERTLHIILIZH A, KH LT, 2nEHr%
VAT AR AT FA =T AL R VAT LD L &44iT,
FOTUN AT EERTDOOMBESICOVNTIR
HEiTor, BRTREFLLEER, FRLTVE
WATHBHEICELDOBIRO 7 L — 2% RITEEMN I
ERT2-00MEORBAAFETHS. XRXTI,
B3R~V i 2 MERBICL, ChEEHsE
DOREREMNE L, TREMESERTAILICLD
COBMERRRL. SRV o HEIED B M1
AL CERT AL L XM TOERFELNS
Z&, MBoOHMEAIZLTES Z L AERICFIB LA
ZERZEBLDOTHS.

ZZTERET L VAT LOEEE I UEHRMEIE, ~
JIHMEOREEOT Y P O—VORFFICEY, KBk
T54 D008 My, Ms, Mg, Mo 7 73 41 HI%BE
REAVTZORBENETAILICLY, BE2S
BEROBMOBE A OBIREBEIBEL IHFTEXLHID
5. B, ZITESRVT -5 TR EHIET
HIEEUEOEEL LZDT, AHEA7L—-50M
HOBEIERLTWEIE, AFRT7L—ALER
BTN O % BB 51— A AR AL
BLLENEH EEORIDS.

KHEXDFRIATF 7LV —2OBIREFTY 5k
A7 72—RZHBY, LT, RETHAHFAD
EFN, XY LHEIC LD AT RAOBRERDOTE,
CGILLB2ATADE, HEBLUL VY XORHEDF
W, EEAT 5 L AT ADOAROFIE, L TR
HAF—F AL R VAT LOT TN 7 4T OBEELE
B2Hg 5 iz CG EEHIZ DV TIERERS.

2. MRETBAHXDET I

AT RIZBREL AT R, BAT R ERADFIR
DAT AT HH, FWLTHRE TS 250
B1IRTEI BT BT LA ED AT R

NY2HEIC LB ATADBREREEDATAA =T AAF Y AT ADIGH 2643

1 MRET B AT
Fig. 1 Glasses under consideration.
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Fig. 4 Connection of Bézier surfaces.

B
5 Qi Q7 Qf
B B B
Q" ... Q lo, 77 Qa7 Q
Q(’}s Qf‘a ?3 ;3
A A
Qa2 i Qs Qs
Q5
-0
Q A QA A QA an
01 11 Qn 31

5 RO S

Fig. 5 Control points for a cylinder.
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Fig. 6 A cylinder made of Bézier surfaces.
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Fig. 7 A curved cylinder.
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Fig. 8 Center line of curved cylinder.
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Fig. 9 Formation of a frame.
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Fig. 10 Parameters for frame shape.
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Fig. 15 Position of a bridge and an arm.
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Fig. 16 Representation of an arm.
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Fig. 17 An example of Bézier surface representation of
an arm.
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Fig. 18 Representation of lens surface.
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Fig. 18 An example of Bézier surface representation »of
lens surface.
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Fig. 20 Regulation points of face.
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Fig. 21 Regulation points of glasses.
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Fig. 22 Display image for determining the shape.
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