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Synthesis of Arbitrarily Oriented Facial Views from Two Images

YASUHIRO MUKAIGAWA," YUICHI NAKAMURA' and YUICHI OHTAft

In this paper, we propose a method for synthesizing arbitrarily oriented facial views from
only two facial images. The method includes the following features: unlike the 2-D interpola-
tion method, the views by true 3-D rotation can be generated; unlike the stereo, the camera
parameters of the two input images are not necessary; although it is based on the structure-
from-motion theory, the 3-D structure of a face is not explicitly reconstructed. Assuming the
rigidity and the orthographic projection, the 2-D coordinates of feature points in any view
can be expressed as a linear combination of those in the two input images. The coefficients of
the linear combination are determined based on the facial orientation to be generated. The
facial image is synthesized by adaptively mapping the texture of the input images to the 2-D
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triangular patch model whose vertices are the feature points.
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Fig. 2 Triangular patch model (two dimensional)
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AR U 7 EfR % KS FBRIT/RT .

HiTTH 2 LB R E /2 CGERIL TWB I, Bk
W EDTF I AF v KETOTHRECTNEH, HEN
IR TEEAENRSNTNS.
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5.2 KEKRICKDRER

EKEGERNT, EHOMZ 2RI EREEGE F ChE
DOHEERZERT 2EBR2ITo /. B9(a)(b) ITRTY 2
BOEEEZREBEGKEL, 45 HOBBSORIEAT
EFANCKOGZ 72, B EITEE LB RD DR
MARERE, BEMCBEIIY—F 2/ LTBZET
MERD 2T /.

BI9(c) IR EMBE ZHEEKELT, HR, OO
Wi, BOFIRDG 5 MO 2 KTEEEMH L, #F
REICK D T4 RORBREBEZRDT, T7AF¥
EXvETUEBRERELOCRT. (a) ZBEOME
WEWHDOBEBEDT I AF ¥ DHEAN#EE, (b)
3Ny FORBERRENFOHEEEDT I AF v AN
AR, ()13 (b) OF 7 AF v OFRHEFEEMIE LTk
RTH%. (a) TREMHD/NIRT I ATF v & EHITHI
ZFEILTWB Ny FARH 0, FIZEODSEREITES
WMELCTWS. Fi, wid Uk &S B GICIEmnis
V. (b) TRTFZ AF v OFREGBRRS NS, Thick
L, (c) BHAREKRERSTNS. BEHORYEL
T, 2KROBFETHISKHEZ TSR —ICT2ZE
IREETH D720, BRIZEBRZERT DD
KBTI AF Y DRMENKREATHBEEZRD

& Iz M OEEERE 5 2 THE#R % ER LR
2R 1LIRY. fEEE KO A3 EESR DAY &5l
ATHD, REWZEBRELTH A5 ROB B
i & FLREGR & T T 5 b O TIIRWA, EHom
ZERBEETHIERXTRHITETH D ZENFN 5.

6. & T+ U

AR T, WMEHAVRAO 2HOBEEEDHEAN
EUT, 3RIMHEEBILTZZERERARDORL
HERERTBFHEERREL, ERICKODZOHEMEERE
AL,

SEIAFE OB ZRUAE RIS LTI AT LAZBELZ
M, SHRIERTEAISFCEELRLE2RHZES-D
2, BasxkEeR->BEFEEMAEDESFEID
WTHR#HT 3.

HHEE AERTEREROHMGOZDICHALEL >
DT FITLB IRIERETIVIE, NTTE2—
A2 —T7 2 AMEFH TEHIS B TEWZH DT
H5.
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Fig. 6 Flow of the view generation process
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Fig. 7 Input face images(a)(b) and corresponding patches(c)(d)
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K8 AREHROLE: (RB : BT -y NSERULER TB : 2KOBEEED S AR L ZERK)
Fig. 8 Comparison of synthesized images (upper row: images generated from
range data, lower row: images synthesized by our method)

H9 AHEM (a)(b) &IREER (c)

Fig. 9 Two input images(a)(b) and an image specifying facial orientation(c)
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(a) Texture taken from (b) Texture taken from (c) Result of revising
one image two 1mages texture discontinuity

K10 4RShicE#
Fig. 10 Synthesized images

H11 RRARAEOHEEMGROER (L BEERK, T EREH)
Fig. 11 Synthesis of various facial views
(top: images specifying facial orientation, bottom: synthesized views)
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