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Abstract There are two typical methods to synthesize free viewpoint images; one is image-based and another is
model-based. These methods have complementary features. The advantage of the former is photo-realistic images and that of
the latter is wide viewing zone. Aiming at a new principle for FTV with the advantages of both methods, we are developing a

method to detect surface of objects from ray. In this paper, a new method to detect surface from perspective images.
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[Object and reference plane] [(& n) view ]
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‘S(XD, Yo Zy, By ) is constructed in 3D space‘
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(d) generated from (c)
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[ 3 perspective views W;, W, W3 and camera parameters are given ] Plane W1(91, (01)

l

|Initia1 value of (@, @) is given |

(X'y, Yo, Z') 1s obtained
from centers of views

4’| (6, ¢,) 1s updated ‘ |centers of views are corrected

] Method 3 Center
| (X' Yo Z') is corrected ‘ X Yo, ZO) 9
btttk mheleletetetetete ot fo-—---emmme-o-- J.——l (X,(), Y,O: Z,Q) ( 101
i ‘P(x,y) is caluculated ‘ | lgo, guy 1s caluculated ‘ E
3 ¢ ! : """
i ‘ So1» Soz» Sz are obtained ‘ E Method 1

plane S, (6y, @)

unit sphere

K13 AWi1 & ASo® PR

4| AB,, Ap,are obtained ‘ Method 2

I OM/NE S A Se & WD/ AWL & OEFfR
X1 31127,

11 BEEPEGIOEZBRIETS 7o —F % — K ASo L AW1 DN EZAQLET B L
‘ AQ=25%i Ay
4.1. Method1: ZHBREEGOEBEOOEOEHEE 2 1
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Rid% ro=2 s, o

HATREEFEGND R TN E X, RE LG
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2123 K 5 I DIEM T M (G, go) & H L DAL E (Xo, cosay; e cosan.
Yo, Zo), OB AT DF (61, o) HZ DL X ASy =L AW, =512 AW, (8)
' ) ) < ) cospy; r’ cosPy;
BRI AT EAG WL O HEE W25 So D i So o
RO DHFETH D, TOHIEITEE D Method2 Tk 2T,
D 5.
@:Comliluﬁo,@m (9)

r COSﬁlill(m,@l)

Plane (6, ¢o)

Plane (01, 1) Lo, o =1 (10)
THdHNDL
cosay; s

Camera | AS, (cosﬁli) (160, 90))*AW ( )
(Xl' Yl' Zl)

(01, 1) DESND. ThEd WiROETOBHEIZHOWTNE

W, T5E, Wik SodBEMN
K12 HATEMIIWLINS SoaRD D {\’_(;)3
S() _ =1 P(X-»'Y) (11(60-, wo))zwl (12)

N 1(01,, 1)
EROOEND. 22T, (0, )ITEBEWLOEFETH D,

P(X,){)Z%’zl{; =Ax+By+C (13)
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A= 5in(0y — 01)cosp,

B= cos(6, — 6,)sinp,cosp,—cosp,sing, (14)

C=cos(0, — 01)cosp,cospy+singsing,

1160, p0) =X'05inbycospo—Y'osingo+2Z'cosbycospg

(15)

X,OZXO_XI Y’O:YO_YI Z,OZZO_ZI ( 16 )

ThD.

4.2. Method2: 3D Z R R E BB 1OE D M %
B

(6o, po) % 5 %2 T Method 1 IC L > T3 HEDBHEFE D
ATHBOBEBOE 2 POLHOHEMERD D & X, (0,
P)DENREMTRITINIEZEND OMMA B L.
Method 2 TIZZ N6 DN —F T 25 K 5 IZ(0o, go)%&
DD .

Method 1 T 3 FOBHEBKE I A T BB O WM Wi,
W2, W 2L D IHFE So 3RO H DEZIE I So,
S02,S03 £ 95, ZoLE, SuikTHEZLNS.

01 = Q1 (90: (Pu)wl

02= Q2 (B 0n)W, (17)
Soz = Q3 (0, @)W,
ZZ7T
Q 1( 9{): @g): fl(gl}' @O)gl(go’ qpo) ( 18 )
2 Gy
1(60: g)— (AQL@—I)2 (20)

1(61 1)
mETHEzLBND.
1Z (8o, o) DIEZ Ao, A po 72 1FIETE L 7= (0ot A 6o,
ot A po)IZF VT So1, Soz2, S3DIEN —FH T H L HIcT
5 &,

So=Q (90+A90: §90+A(P0)W1
So = Qq (Oy+A0, po+Apl)W,
So= Q3 (90+A90: (90+A%)W3

(21)

(21) O&XDET % (O, po)D[EI Y |2
0o, Apo D 1 IROIAE TH Y,

B LTA
(17) OBFEEZEH NS
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L, O AO, Aol Tt (22) Kvkdoihsd.

C: G (AGO) _ (Soz=S01
(Cz C4) Apo (503_502) (2 2)
ZZ°7T
(0 0g o/ 0g
*{maglﬁae}““ {m9& fzae*}w2
(o dg o
C fam et Wi it g | W )
a 0, of; 02,
:{ fzogfrzég}wz {(’;; 83 fsag}ws
0 0
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ThB.
4.3. Method3: E B Lim O E.L O E

M ZERTEUANS D &S ICEmGOED &
W OEMDITERLR D DT, W,W2,Ws D E LT —F L7,
ZOEOEBGOEL) SRS TZE ONME X ERME TRV,
FIZT, WOERTW (O, po) PEFHINDEIZ, K1
BIEARTIIICHFOMBOEALFTEHERD TE
DOMIEEIT .

Wi DEA 1

X1 3

B W1 & i So @ .0 D Hf 1E

5. Bk

&3 FmrblkE L, B GHEDIER TN (b,
p)E BT A EREZIT-. MN14EF VAT LAEDS
T B 1, 15X HFMERETOD AT LD I,
1 61X FHAER ETD (0o, po) DB THD. B AT D
FX, B AT 10801, ¢1) = (20°, -20°), B A F 2
(02, p2) = (-45°, 0°), 77 A T 3 H3(03, @3) = (0°, 45°) CTH
. 1 O ¥ERETT X (G, @o) = (0°,0°)TH D,

(6o, po)OWHMEE 52T (22) LV AGAp =K
O, MIEMEIC N EMZTE (Go+ A6, po+ A )T (bo, o)
DEZFEHTDH. ZHxiEViRL T, (G, po) 3 ILHK T
DR LB B CHRTo BR & e W BB S T 2 (o,
po) DELHR & K 1 6 12”83, HIHIE A3 (Go, o) D ELIE T H
%(0°, 00 H K& BN TWThH, (Go, po) D LB 1T EL
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IR L T ZERngnd.
1713 A71 @jil'ﬁ](gl, ¢1)7§§§'\=7L£5%/5\@(00,
Po)DELEFCTH B . (a) 1L (01, p1) = (20°, -20°), (b)IZ (61,

| Camera 3 p1) = (-25%, _300)0)%%«6% % . (0o, ¢0)@uy§ﬁ@ﬁjiﬂi
0,176, -176) HATZOHBIELTIZERLTTH D,
» IR LTEL 8idm DT moEAEMN R DY
B O (0o, po) DBBFTH 5. (a) (XILH A (00, po) = (0°,
e 0°), (b)IE(o, o) = (-25°, 25°)DHATH 5. LFAD
/{r‘(ga(;ne;astl)) BAbL, UIMESEENIS KX A THTS, (o
/// AAAA i Qo) DELBRIT B ICINK L TV 2N 0 5.
" Ca:leraz
(176, 0, -176)

K14 HAT7ELHED3KRITEE

y
|
Camera 1|
(20, -20)
2 Surface
Ty | o (a) (01, g1) = (20°, -20°)  (b) (0s, gu) = (25, -30°)
— - . - X
17 HATOHE(O, p) BB DEHE D (6, po)
Camera 3 D
(0, 45)

I y g

K15 FERETODRXT EHEDITH

(a) (Oo, po) = (0°, 0°) (b) (Ho, po) = (-25°, 25°)

K18 [HDHM (6, po)dEEN 725546 D (6,
- X @0) D BB

6. e F W

Wtz ANDEA A= N—=2ELYED 3D EF L
ERWDET AR —AEITHMOREREF-> T 5.
A A=V NR=REXEREREITEN TV D, RN %k
W, — 0, BT AR RIREREIIE WD, BEEMEI

55D,
A A=V R=2RELETNAR—-REDORFT % 04
16 m@DHM(G, o) D WIHIE D D O #LEE FOHMLWFTVOBEFRMEZ B L, LB 5meiE

T DFHEEMIE L. SREZEGOIHRE SN L,
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