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RESEZRKTIHRATXTIDOOTHTI. ThASIKASKEY (ERE S ZE K
TEMABITEHEENAYL) ol (B2, 10DP,,, Pis, Pys) EHF
EREOMEKABICE s TEBINTVEREOBHBT, HIiEE (P2, Py, P
16) MAOMOHWERRINSE., COELEXERBAISHOUAPRI TS &
BMEL, TOEEMEP2K-1),PyQk-DIKKAT 3.
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<2#>

3. 3 MEHEEDHEIT

MR FE SIS ERR, EOHEDETFTINTREIEHS. BHPP,—P. (K2,
10) 2F¥ICL, oMK AERNEOSRIRBBAHFEEICH L THITT IV
TYXLZBERAUESEEICT 5.
MNHEHRZEDRMFERISIEEEERIRTER L TCOIHETFER2. 1
O(a),(b),(cf,ﬁ&U(d)K%?.aﬁ,ﬂ%Eiwﬁﬁucm
EOICHEBHIHIBRHRLZMRETT S5 BN cERHFTE (P,P,P,Ps¥P
sP4PeP s &) ZIHRIEHERT A ESZBZIoNSLN, JOHEKR

(1) EBmHENENAIHELRETRE LS 0.

(IDBETCEENRETS.

OBBICLIHEHALED - 2.

3. 4 BhAmAOHET

MHRBEIRICH B EPBEINTOEEE, UEOFELY TRETTEL L. [
ERETE2EEONLRLELIANBTINTVAEZOHBETTE, £0
WIS 3 SR W EEE,S SKRTHTTES. ChEMAL, HOIGHE
Lk > THELETS.

BUBIC, RABHEHBREY Y —BRICEMRT S, HAMOBEEREEE— B
TS T7EREN, F—TNVRBROTF -SRI ERAVEISESORBTHES L
5. BERBROBERICEBIINTHATHA3DTY I 7HEETIIRHKEESET, ¥V
YO FE F & L(2.9). ThadEY Y — &S i, YY) — 28
LTHER D KEAFEHL, BRI TORNER, TOHNAHRESETSED
SETATY. TUTABIKZOEEMNBERICHY, TOMKBFITEL->THE
ERTOSHLHBAAHEARTH 3 HRBMIC KDL ENTES. B2,
11Ti}, Ma, b, cOFBTHDEZREMNITOLNHEEHETT 5, Lich-T,
HEWE, Py, Pia, Pis, Pis, Pis, P4sOIJEBTEILEINSE. ZZTP,,,
Pis, Pra, BZHZHP,, Pis, P .OBEIATHENESATSH 3.

_17_



K2. 10

BN FEREER TS 58T
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<2%8>

k2. 11 MOEHIC &L 5HE T
(@ :HEEINTVIEH, O: ATENTLREH)

3. 5 E&EFFM

UEICE-THEHEHSBETTES. /S a3 NEC PC-980IVM2EB KO BART EA
=7 RATVIP4I007 L— A A EY ZFLE LI RT AL > TERET-. &
FEIIMNS-DOSE CHyfEF ZNBBBASICZ A W7o, BHIBHMICX 52 3KRILE L TIRMEN R
=R ST, LT, TR —NIClHbY DR AD M,
RADORTAEXZEBOMEETHICT>OTHBULEREL2. 1IKRT. ZhHh
SIFAZE2 0B UNICNE>TWVSE. RIZ, BP:-PDEBOEXZE5Z, 40D
BEIEAUBUIbOEL2. 2177, RAREES T, TH2EHEZDOFEHIR
33.61%THB. FLUBEIIFURTHNAEZGZILOALLHELMSARERN 2.
1 21mRd. RICBEBIKE, BEALZEREAGL. BEDOHRE LTI, MEMEOD
BFAetZE, HoughZ#IC I A EBMEEE, BRESIREFORERENEZS
h3. gk, COOAASHEDAY =I5 A -5 DfiIE, DOISHOIHERDY
KD, LA ->T, TOEIKEENFENATOLS3TRERENISS. EFFES
FEABEBICWMOACHBEBTCELARHE@mBE P OCEDTH, HBLOELLE
ZoN5.

- 19 -



<2

,20_

#2. 1 Aok, A0ETH
Real value Re‘c/g\l/ﬁged lé(;%g’;%;ﬁ
PsPs/ /P3P, 0.8135 0.8289 1. 89
PsPs/ P3P, 1.2829 1.2916 0.68
ZPsP3Py, 100.013° 99.697° -0. 32
#£2. 2 ORI
vine semment | lotie | "Velue" | error(hy
P,-P. 123.00 123. 32 0.26
P;— P, 123. 00 123.28 0.22
Ps— P given 158.00 158.00 --
P:— P 100. 00 93.43 -6.57
Pe—Pio 100. 00 102. 19 2.19
P.— P, 100. 00 104. 86 4.86
Ps—Pio 100. 00 104.83 4.83
Ps—Pis 157.70 163.50 3.60
Ps;—Ps 100.00 102. 19 2.19
P,—Ps 100. 00 102.19 2.19
Unit: [mm]




<2%FE>

7%

EBOEFIN (EH) wouxLcB®E (K@)

2. 12 #®A»SHELE , LhodHHN
(O : Bhs)

-21_



<2%E>
Fel BRO%ER

HBICTEIRFEOERILTINI) XL0FHHUEE2Y I alb—vaildsT
i,

2. 130&)#HA—Film LA dBrBRICHd S 3R 2E DR
K2OWTHEZ S, ERFESEIHBROBEIFIELTOEIEEFALTEKD S,
MIERSEZBELIERNINSOMBRER DI 2ODOEREHHERICHL I &%
FAL2MEOMNIEEERDITB(R2. 14).

A B
P P,

i "
Piosg

K2. 13 4k € 7

Vanishing point

-

K2. 14 e PR % 8 & IS R DR E
HBEADLEWMEADZEENOIN->TVAELTHBREERIITLTS. 2 Tlddiip

2100 O EHFR (BEME) 1o R23b0EEHUL, ZOBESAIK>OLTHITT VT
VX L%EBERT 5.

_22_



<2&E>

MELTI0EDW, L2LTIRHO SO EBROELHxEEER2. 3ICRY. &
REBOETFNEETMBERSEZERL, PARIBBREECTFEAICAS LD
HAE (ERAE) ECRERLTHBELEbDOZRK2. 1 5KRT

#£2. 3 Mmoo s (1,21, 71:8FS)

X Y | z
Real Recovered Real Recovered Real Recovered
value value value value value value
P 185.471 185.818 -19.000 -09.755 513.346 513.346
‘Al P21 |160.438 160.547 -27.000 -27.211 458.335 158. 566
P71 | 154.343 155.610 23.000 23.058 413.355 416.324
P 113.346 113.506 -49.000 -19.804 585.471 585.552
'B| P21 | 58.335 58.731 -27.704 -27.704 560.438 560.232
P 16.355 16.475 23.065 23.065 554.343 555.285

A B A B
- \\‘\ r LY
a.,' ""'\. I'..' 3,
| J i
. 'j 'l, ‘l'
* ," ‘ 'r, "
-, & l'\ ,'
Middle
point
group

2. 15 MEENZTHIE
UL LZ2ODMBE—TOUNR>TLE > TS IIAHAPWHEO—F N

BRI TOE8E0LHIC, MHBRICHZ 2HORESIFIH TS 9 MEZ SN
RESHOUHE/TBELONS.

_23-
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FOLHIUBEEFHREL, M2, 14X LTHILEEBEFEEOMNE S
FEARTNITYXLEHHA L3RBT LAAZER2. 1 6I1IXRT. COKA
ETFINWERBSTHRINTVAI EDXDMS. F, B2, 1 TICREBKBHIC
BENHICRZTOTLODIE-2200#K ( (a) XY (b)) ) ##WA
oKD" WERES" Z2HE->THEHTTULH (c) 27137, HERISOMEEZZE
ATHMoLbD3IRTHETIZAMTH S, Licdi-T, EHLERESEZRD S
CERMLETHS. TARTERVEAR, 2FKO0MBRHAOMBLEOHHED
BUEOMA, £, HHBERARIKMATETHBROBE S L XL L OHE %
FEYENLBERLDE. KEZE, VAVAEEBFICEBERESEZRELTHTX
NEMBOHIL, WODIPREARELZEOEARRTS(2.10]2ETH-EH5
COETHRIAEL S0 EEND S.

A B . ) .
Real vanishing point
C::f::*:%:;I;“'“‘* T e e L
e e e e N
Lo = A
e _:;;7‘#:#:——-*~—~——-—~—~———;Z>u—~«
e T Error vanishing point
(a) ME PR 33 5 & G = DR E
A B A B
,‘) \\ y
' / \\ N \,
. \ ) ) ¢
(b)) HEZEBEOEFIV (c) iU s
(IE T L & 115 48)

B2. 16 HEFICIT &L BH T

_24_
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(b)

S
(a)
B
)

EBEDOEFI

X 2.

Estimated vanishing point

MR E S & ISR DIRE

(c) @wErmUicihir (I

17 HFMoEx

-25_



< 2FE>

VRV

HMIBERERICBIAEABEHTICOOTEEREL, FhicksmuHwiko 3
RIGEFTFEZEZRLUL. BXHERICH I EEHBIRAME 3RILP TREVICF
TTH5. ZhoWBEBRETRTALIDOBBEEZRM L, HHEEEB» S
ZOMEDO I RAHEEMOETEIT>72. HlELT, ZHEAOHHERRD NG
HEOWRBEIZODOTHN, FHHE2RLL. SLHOEHICLSHT, BLU%
hEeHOWIERABOROEREKIIDVLTHRNT., X561, HROBEITITODVLTDH
ZEgELUL. BXBEYOEKE, RO KEMKICRELAR LD THS. Zh
B, BNBEMNBEMERICHI 2 AL MOMKEERKCEREZAR LI LD &%
MHTH5. €D, XFERIXTFUVABRO—BILIZE->T B EHEZL OGNS,
FETEXLFEIUNHEBRICHIHMGEEZELIRDBTRELSBOEND
MICEBERFEL, Ch A7 VARSI 3G EMEEEHN LTS, L
1R >T, TOXRRKESRATFTUVARICBIIRENABHTESIEELSNS.

AECBNEFEIUTOLIAGEEEH > T 5.
(1) HoughZEH o K A E MMM, XAEF— T VRABIT X BTHAMMZT > 20,
Ty, HEO—MPBEY L ETRBINTOTLEITHTEEENLS.

(2) HBREHHEDHRICHL THBHEREVIERCSAT I L0k, &

FTEFAS.
(3) MAKBBIIZBOABMAI OO THBREFM U ETNTAS. 2
DB, BOGEEILL->T—HDERETINTOE EHNLETH 5.
(4) SWHBKICRS T, BAHEFECHSIMBICbAHTE 3.
ALYHREEHBEEEZHE S ENE L, KAFHROBHERRIIEVERDNS.
WA, WENTHHELESBERISEIRDONALL. 205 UIEAOBITN
BEXBEICODOLTRIBETHR~S.

FETE, AYHEEZHFOUAOMBESEZ MO BIBRICK 3 3 KTl Tk
KOWTREL, EEMRTMBREMICEDERICLIDZOEHHER L.

_26_



<3E>

3% At ry e RR k= R U
H SRR DBEIRE D S D
3 IR L JT

w10 #E

AILERICIERNBEEF>DOOPEL, E2ETRBRIOHUEZHFO>UKO R
RBBEEHOCALIKTERXLFEDOCTREL, EHBERCILERIZE > THI
HRRINTVSE. LrLANS, BRESZERIBSWICULIFELLZVE S
bUBCFETS. FETREREZSORD D ICHEH X FRBRICH 5 #2503 D HE B
AR, HH0EEEDICBELCERETSIIERIDVZEOEREEIIRAELTH

SRIGZEMHNTHIARRELZWME ) OBEEHEFITBEHOASRIZL > THE
DHBEBO, FEOBBILFELRALIENTES. 6 HOFHLEAITDODNVT, B
MBEOHEBEHOMIE ST Rbh- T3 ERETHIE, HEEH, FITBHOK
HEEMBMD/NNFT A —FIXRTERLIENTES. ZORBEICEERE DY Ul
anid, FEH LZBEHTIHKECNICTFTARMEFOAASICLI>THRELL
BHIZDOLTHERDTIS[3.1]. Nagelid, X7 b AFERXZRANAELT, RA
MEROSTFEAREK(S2]IL, BB LOBDHBHOHEZMBIT L. 51T, Kid
COFHEEFAPEI Y-V EF LT R#EL—SEOWZICEATIIEICEL -
T, KVDEMELEHBEOSZHAEEMET - (3.3]. ThoDFkid, —BHWTH
EWHRYOIERICH L THHHFEDOHBREMANE IO B ICIKRTHEHLTE
HhEBEZoNS. EHS[3.4),[3.5]iF, iYW HhoRLXERE2WNHEHEE L,
TOMNBEFR (ZFLAEE) oxticHmsas (Fl) WBR HFOMS%EH 3 EEHO
EhicHELLES, bI9—FHORFITHBZECIBERERD b & IET HER
ERTHEHTHEEZERX .. COFEORRER, MICHULTEHEZEZEZLI L THE
RBEVDDSLBLTHHELEEERZ I ETHS. BIFMTFHRIIHTIHES
ELTR, W TFhOoFELRENIKHIGSUHRITORATHE I EEZMBICLTL

_27_



<3&\E>

H5IE®, HMRMIIBE%SZIOTH /A X E2FLEBBITK U TIEEEFR A
TE32HDOBPDERENBITFOLNS.

AETHE, FTHE2HARKBOTHEOREL LTHEHNEDARDO R AL EESR
B UTHHHREERTS.

WI3HItH T, HEMLZLEBAHICR > 2B 0T, BAEREZHELEL,
AT 4 v 7 EFNVORMBRBOET, RITBEDROHROAFEOETETL,
ZOHEMHEERT.

BABICHE TR, B3HOMAMELEAMICHRERLALBAICIDOTHRIZE
T, BRSECEEROR Xy FEBAIKDODOVT3RIGHEITOEBRERF E1T

- 7z.
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< 3E>

%00 RO

2. 1 x#HmE
MHEREITHHEBED 2 DOMIGEN (FH4&8) O 3EEFLRBE
BMEEDOZ ETHS (K3, 1). PluUltHhEE%EP., Pl Wil EasxP. &
U, SO4RiL->sTRYoNCEISHEHRTHS. 2P, — P2, Ps—P,
BEWIKFIFTTHY, YBEHICHLEECRXDS. #42P,—P., Ps—P,iE,
SRIGCPTRETMTHLIDTERERN TR ZOEER LOXR A& UTEMRE
HED2{35 (W3. 1 Pg). £, 4P .—P,s, P.— P.3WK L TFIT
TROVERETIEZTNOORADOER IR EEULTHEREDCS (K3, 1
Po) . JITPCXMIETHAMBHER, 3RT7 ) FEFEZZTHhZH (U,
Vi), (Xwi, Yui, Zuwi) ;i=0,1,,8,0& L THL.

Vanishing point

P

Symmetrical
plane(line)

3. 1 PSRN
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< 3%#E>

2. 2 KEEBEROHRE

D )V FEERIRESEREIC-KSY, Z.MERBIC—HIELbDEEZ
5 (®Ws. 2).

BEREBRERGB. DIIERT. SEAIATETNRBIBZAXr— IV A -5 Th
D, BEERI EHEBdEHOTEINS.

—Xwi Ywi
U= —— v,= —
Zw:'s Z\'l S
(3.1)
I (R V) =d ./ 1 TH5.
Yw
(0] Xw
Vv
L £
U
ZWM
3. 2 HEERDOHRE

_30_



PRI TE DR OL VAR Sir

REOHRA T, BYPRIABE VMU HEINETH 3 ATWEIS .
COLERHBHHFOMNIARLAZBBEICLVERAOLEIMIMVBEHMICHRETE
5. CORHIZIOFHERNLII LB EHDRELHBTHROEEZEZI OGNS,
Flo, EEEICHNTEENRS A - RO HELTTLO THRENHBICE S0 &
NH 5.

/\ Yru
Y w
A
\ Po(Xe,Ye,Ze)
X w
]
0 // —
e 7 -
l -
| X\
Z,H Zm

M3. 3 SRE N D O K B X PR R AR 2 D K

3. 1 XMHEEMRSDER
3. 3L 7V FEERZ (Xu, Yo, Z) BT, 2HONIEE %
Pi, P:RUP,, P,&d5. J0EE, ZhoDHRIPICL->TRY SN EAR
GE) WNBERTHS. _OMKARIFENITSHWEEN LS (BER
) LD BEL, 2RTEZEEZB L. 3RTEMNOE % 2 RTEZR E~NE

- 31 -



<3FE>

BERULLLDEEBOERZLLOSEDORIETS NS, CONBEEDIME/ ST
A— S RUBEMOFWMAERETS.

3. 1. 1 HFEAoOHMH

EFNVEED X~ Y. FH EICHZHA2, Y #hiEbhico LiBELLZLD
P1—Ps, FRO . EZJHEELILLOEP,.~P, THHEL, EHITETIVERE
FIET7—NVVNEERLD (X6, 0, Zo) RUFEFTBBHLILLOEERT S (K3.
3). TnEE, HEILOBERERICLIZIBREIRTIELDOBFKEIING. 2)D
LI B5[8.6].

(us, vy, ty) = (Xni, Yui, 0,1) - My M.+ M;
(1,3, 6)=(1,1, 0 .,),(1,3, 6 ),
(2,2,6,),(2,4, 6 :)

(3.2)
CHEIRREBERBICLZETVER (X, Yai,0,1) EEEHEE (u;, v, t
D) EOBMBRNTHS. MioM M BERITHINTHS. M. RY . #EH O EE,
M3 FEfTBE, MJB3ERERTHY, ChoBROEIIKEZ SN S.

Mi: Y. BB D OEEERTLY v I R

cos @ 0 sin@ 0

M, = 0 I 0 0
-sin@ 0 cosé 0

0 0 0 1

L —

_32_.



<3#E>

M.: FiTBBHEXRI< P v 7R

\ 0 0 0
M., = 0 1 0 0
0 0 1 0
Xo 0 Zo 1

M,: BREREXRT<II v IR

-1 0 0
M: = 0 1 0
0 0 S
0 0 0

ULicdt-> TR (@B 2)iF

(uijj,tj) = (Xmieri’()yl)
-cosfd (0 sin@ *S

0 { 0 (3.2)
sin8 0 cos @ S
-Xo 0 Z0°S

L —

(1,53, 0)=(1,1,0.),(1,2, 6 2),
(2,3, 61),(2,4, 6 2)
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<8®E>

SO MYy I AERBEATASE, UTOLI MW 2R E 3RITHEDEEEH
RANFELSND.

U, = _Xml . COSQI - Xo

Vi = Ym (3.3

t[ = Xml . Sin@l'S + Zo’S

Uz = —Xm1 . COSQz - Xo

Vo = le (3.4)

tz = Xm1 . Siﬂ@z «S 4 Zo'S

us = ‘sz . COSG} - Xo

Vg = Ym2 (3-5)

ts = sz 4 Sin91°S t Zo's

Wy = “Xwz - cosf: - Xo

Vs = Yno (3.6)

t4 = sz . Sin92 ’S t Zo's

Ui = u;/ti,Vi=vi/ti (121,2,3.4) A (3-7)
FloESE (Us, Vo) & (Xo, Yo, Zo) OBFEHXII,

Xo = "Uo . Zo ‘S

Yo = Vo-Zy-S (3.8)
A+sin@ ,+B - sin@ ;+C- cos 8 ,=0 (3.9a)
D-sin@ ,+E - sin ,+F - cos 6 =0 (3.9b)

ERBH. 272U,
A= SV, (Uo—1Us)
B= S« (Vs Us—Vs-Uo)
C= Vi—Vs
D= S« Vs« (Up—Us)
E= S+ (Us-Vs—Uo - Vy)
F= Vs—V,

_34_



< 3#E>

B, T ITRSAEAP ~P,DH3BLP,, Pi, PLacBid+5sxR(3.5)~(3.8)D &
R LTRG.DZEH O, ARG, 3.4, DBLIUA. oML EHE
Mo, BN~ NDOMBAEELSARB.DEMBOXERIENTE, Th
SEMBLIET, 01, 0. 2KDEIENTES.

s,
0.=6.=sin"' (£y (1/(148%U,%)) )

O LRB.DEIHILLINBZL, THhEBRPP,—Ps, P,- P HN—HLIKRET
bhH, ThoR3BOBELTHBATS. UTORBRTREZOLITHREAN, B
HER—27LTHIMroBRITS.

01,0 28Uk, &P i=01, -, 40ND 3SRITHER (X, Yuis Zwi)
DENNLIDDfE, AT Z 0 PFDOLhEHMOESDIRITETHTREEL S.

3. 2 ERMH
3. 2. 1 JRITHEER

K 38. 4@CCDAH A F£=8mmNl LD RITHWERZ ML (512X 480x8bit) L7z b
DTHH. ZORITHEBOMBOEICEEZLS. ZO0HE, BO—WARITHE
BHICBIhP,OHEEP . (Bhils) oo, Pi1—-Ps&EP.— P
B ETEITTRHROTZENORMHBE LT A (F£8) PoRFFo. s
Po, BLUP:, PiZAATAIEIRNEI->THRB. DLV BERIELTEEICHS.
Py, Ps, PsEBRAP.- P, LOREBEOEAZOMIGEKEEKIITY RITX D
BroE5Z, POHBERZERZKRSOEELORAELTHS. 0.1, 0.0%1%
chhid, BREP.bHREMITKDAEIENTE S.

AL HFBRG. DI EEZE 0, KME o .3 3BEXREELETC2Koiig (K 3.
5) iI735. RIKARTLIKO  Z-180~180°FTHHOLTIHFC I LIt >TH
SNBE4XKDOMBPORENG,, 0.0 TH5. AL, AL, BEIZO.,=60,i1274
BEMLOBATE. LictioT, (0,--18.30°, 6,-85.56°) & (6, =161.7
0°, 6. =-94.43°) D2 ODMHNKEE. “hoD 20K EEF0,, 0,& 180°
RBRIx5, 2HDOBOIBb—FH (0,,0,) it ET28BICMETHIEME (6
', 027) BARBITHETAI LB, Zhidsinf, cosO F fidsin (6 +
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<3E>

7), cos (O tx) HX(3.9a,3.IFHICH LI ILICLIVETLIEDTH .
chE3. 1. 1 THREULLES2OMRKR (K3, 3) OiHENro A, (1) Xa
~ Y. FHLOHEIE0,, 0 Higxekdbns, (DX~ Y. FHETZOHRS
EY LB U THERARER (BREER) KHEMAEO, BLTO HEIET
TEXhbDEDRMNITERY., ZOEFINVEEND X~ Y Fill LIZH 56 &
MoBBERICHIBAEZTNEN (0,,0,), (6, ,60,;) HNExELETHLU 3
RIGDEAEHR Bk F2K3. 6IIx77.

HIRHIc X 28T, 2 r— L@@ ohiiuvied, g2 r —IZBfkE
WSO TA, AoolE, BLUXwEFS5Z, HXUKRIOE SO LK
R (€3, 1) .

K3. 4 TRAT BB B
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Eq. (3. 9b)

—r
Eq. (3. 9b) B

———'——-—_-———-

Eq. (3. 9a) Eq. (8. 9a)

3. 5 MITWERD 75 7Rk
(@ : M, A, B :@im)

3. 6 EFINVOEBBEGEISHELB 2DODR

_37-



£3. 1 MITBRBEROROE LA

Angle Real value Recovsgige Reé?§é¥?%)
ZP,P,P. 142.5 141.93 -0. 40

Unit: [° ]

Ratio Real value Recovs;§ge Reé§§é¥?%)
P,P./ /PP, 0.126 0.125 -0.96
P,Ps/ /P3P, 0.552 0.556 0.70
Length of Real value | Recovered Relative

line segment value error(%)
P,— P, 3L.5 30.97 -1.67
P,-P, 138. 0 137. 97 -0.02
P;— P, 250. 0 248. 21 -0.72
P,— P, 138. 0 137.97 -0.02

Unit: (mm])

3. 2. 2

ARAL.
K 3.
PEFIVTH B.

Pi~-P:bLUP,.— P4®Bﬁ%ﬁ§%;}zbfc‘5
(b)) B, BHEOILHEmMIOSAILHERLTWVAS.

o ATHE,

AT 4 vy 7 ETIN
ARBOACAEHETH. TORBEHRI,
X DWENTINATNS[3.7].
HHHEEF DO (BHRBLEE) bEHD,
AFTE, AMCRAT4 v 7 EFUDRBRKEE L TCOIERERR LD ZDOHET

_38_

2T,

MBI 5 EFHEREL,
FLAKBRBIELAHHKTHY, EHoPic bl
N EREHORBFIT—HT 5.

TEda Ea—9—2iab—YalildoTERINIEAKZIF 4 v
COEFTIVTIE (a) RIKEOTHMYIRALEICH 5K A KB
(a) &, HowiH
COBEAED 3.




<3#E>

2. 1OBkERABIETTRTSS.
N, BHTEIRICEVMENCCEI N TS. 40BENERIDE R
LOREELTRESEREAP EEDLTIC2HOMIESEP,, P.B5LUP,, P,0
BEFE-TRGNDEABROELHFBRE/ED, MAERKDL. JOBULHFERICE
WTP BEUP APt —HEB3ER(3.9ITHB.

DL TG EBEEBEA L bOEMEME L. HE(O =35, 0.=65°)IC %
LR CEDE MO 135", 0,-65) 2 ohic. £3. 2P DX EBFEL
RBADEEOETMETT.

(a) BHHHE (b) ETHE (£%)
R3. 7 AkKZXF4v7EFN

£3. 2 AKXFav7ETFINOETME (BB MHEITEKME)

Real value (8,6 .)=(35" ,65° ) Recoverd value
(01,80 ,)=(35° ,65" )
X, Y. Zw
Real Recovery Real Recovery Real Recovery
P, given given 255. 86 255. 87 855.71 855.72
P. -49. 87 -50.12 255. 86 255. 87 772.00 772.01
P, 135.58 134. 42 131. 17 131. 45 795.69 795.170
P, -5.65 -4. 87 131. 17 131. 44 677.18 677.19
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<3FE>

FAH EERMYEEOREL LD IR

AEHTE, YEBMOMERZZEEMCHLRELALAEAORFZTI. J0BE
ICIESREBE R DRI A - 22D (X8, ZJBHE D) 82 82T
T5. 3. 1EAKOEAPSERRAERS. ChIFEREFERNELDTL Y
FEE[3.8) (BXEMEDO—FE) THL. BH45054, BEMIIHHFEEANTEH
EXR12KD, OEME-FNICEEE SO,

4. 1 }HEEMDORR
H3. 1ORATFLET—VFEBTCRETNEIES. 80X>Iu5.
EFNVEBICBOT, Xom YLFHECSBMAZE, Y. HE DO ZYEKL
PbOEP =P, FhOKEFEELLLDEP ~ P, ET B, KIT, HUHY
NV FERFRE R LTI OEF/VEEEXME DI a KPEEL, KIS
ZJHE DIy EFEE L bDEP, (Xo, Yo, Zo) KFFABHLILDE

MRS 5 &7 5. \ ¥
\

\
AN \\/ N
N \

a
AN Po (Xd, Yo, Za)
\

Rotation axis

B3. 8 b R T 3 4R 4 D R
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< 3E>

BE#E/ ST A —5i3, a, YDO2MPA2EEMITHHFARNICFET NI CE

BiItBBERENL 2, OEMEI—-ENICEEESH. LW >Ta, 7O
Ebodp—HAZRHBTHEL, 7 Z2EBICEDTHRIZEKTS.
FREEERICES2ETINVEREEIHGEREEOBFEEXLUTICRTY.

(uj, v, t ) = (Xniw Yui 0, 1D
*M;*Ms*Ms*Ms*M;
(1,3, 0)=(1,1, 0 1),(1,2, 6 2),
(2,3, 0.),(2. 4, 02
(3.10)

CIZITMi*Ms M MM BEBRTINTHS. M BYWEHOEHE, M,EX
CYEIE Y OOEE, M Z.#OHY00E, M3 FTEBH, ME3ERERTH 5.
ChoRBRDOIIIKEZOoNS.

My, : X Bl hDalBlizAET< M) v 72

1 0 0 0
0 cosa sina 0
0 -sina cosa 0
0

0 0

—

Ms: Z 8B DD yEEERTYIY) v I R

cosy siny 0 0

Ms = -siny cosy 0 0
0 0 1 0

0 0 0 1
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<3FE>

Me: FiITBIEZEXET MY v I X

1 0 0 0
0 0 1 0

ERERBOEGEREIRTREOMFE LD HFHEORA D~ADFB SN
5. RO, 02 a, yCHAULTHEZEBEITEIEILL>TA4 DO EBREETLS
BEXAO~UDrRBEoN3B.

4. 2 FEBRH

3. 94, CODH A T (f=8mmick VBB EZMND LH LD MWMHL(512x480x 8
bit)L, = v VE#H LR, AR LLbDOTHS. HHEFRICHZP,—-P
2y Ps—P,@3TORMIGHBESIITRICEIDAEBILSE X 2. B LXXHS. 9]
WARTEIIICHBWMIZIKDLIIEDWERTHS. ChiITkhzThs o EEm
o, 0., 6., adRKESL. yOMIE (EEDME ) 30° 252/, EBE
RO3HEES. S3IKAT. INMEOEZA AL > THEREREPED->TL B0
Nohd. IPBEOEZ Fitk-TWRTZMELT, (1) HOoME, (2)
ROBO2HEBENKEDRFESHEFEREM T ENH L. BORDH (2)
ABBRE IS I 74 v 7 RERLELLONR3. 10THS. P.—P,id, ELL
NMEBICFELTHST, HEAMSBAH LTS, ELEOHROH (1) 2FHR
WIS 74 v 7FFRLIELOERS. 1 1IKFT. JO0%E, ELLEERLT
WA, Led-T, HOBOHBIZ 2 Ruumig LICHBE L TITAE L. £3.
41IZEX3. 3% (1) KBWT, BohikBro0ELMETRST. MADN
TH, MOOREIOhBLIY, Xu 25X BT ULEBPOEXOKETRST. B
FROHEMNBEDRKRIZS.53%, FH2JFHREDFEHIRIZ2.44% TH 5.

RICY #EATHBAOKRFETS). LOKRBTITHOT) ¥ =23.58° (siny =
0.4), (ii) 7 =36.86" (siny=0.6)25 %, 7LV b ETHEEZIT-. AOR%
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< 3FE>
BOIAEIORO—BE2HBEE LSS, K3, 11 EETERES. 4LRA%

DREBEVFBOoNT. MICHUTHHENI DFELTLS I EXBDONS.
NOSDEMBOTFHOMBEARNCFEL TSI ERIExN T,

BM3. 9 HEERO L v I
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<3

3. 10 BROBOMAPETMOBRE S 57 14 v 7 AEFR
(P,— P, 3mi&msTH)

B3. 11 MOBETWHOBIRE 5T 1 v 7 AERFR
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<3E>
#¥3. 3 WHPMAEEZILEZOEAER ((EEOEH)
Initial value Calculation result
sin@ | sinf2 {sina |sin@i(arcsin) | sindz2(arcsin) | sina{arcsin)
(1) 0.0 0.1 0.5 | 0.517¢31.13° )| 0.857(59.02° ) | 0.167( 9.64° )
(2) 0.0 0.2 -0.1 |0.792(52.34° )| 0.920(66.97° )| -.960(-73.55° )
(3) 0.0 0.1 0.3 Unconverged
3. 4 HEROHEITGH
Angle Real value | Recovered Relative
value error(%)
P PP 20.00 19. 08 -4.59
Unit: [° ]
Ratio Real value | Recovered Relative
value error(%)
P,P.,/P;P, 0.780 0.791 1. 36
P,Ps/P,sP, 0.634 0.632 -0.29
Length of Real value | Recovered Relative
line segment value error(%)
P,—P. 123. 01 127. 36 3.53
P;—P, 157. 74 161.12 2. 14
P,— P, 100. 00 101. 84 1. 84
P,—P, 100. 00 101. 84 1.84
Unit: [mm]
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<3E>
Fof KE

MNHEEERRTL2XOMIGHRTIE, TTFIVEBRNICH LIRS % H 5O EH
DEDLYITEIELTHON LD THAELIHRFERICESOTIRTERTE
fiofe. SITROEMPRESAOHEEL, CTEHETHBHEICDOTRE
L.

MEBEHOEES, BEAZ SIS 7THICEERDIL. £/, TOHAITOPVT
i, BhmEbKRE LIk |

EFEREMOFEE, BEMICIEHENESD, ChEBEELLZ >OHKF
HHEROHEMEZ -, WHHRCEELHEMICRETSNHLELTHH
FANLFTIEGEILNS. HEAKSDVTOERIEFERIZT L Y Mkic &
DEEHEMNITR O, —BRIEZBRTZRICE T 2BORFEMNMIEIZKE K
ET52802, MIMEEIELRBIFERCDVTRSBORTNBETH 3.

HWwmELT, SREBOBAICR IHUONEEEESOHBEFZEIDINIETH
HEFEDOSRTET (BL, BITEERC,UTRAL) Wafggsins. £, £
FHHMOB/AICRIRTETICE2ZHOMIEC SO B EZEBENLEEL/LS. @

BELEG2S TR -ENRETBTELRL. Uk, FETRIMEARZEZSNT
WHBEREUTHEFTZT o, MIGEZRDIT S HITF, 3 BIrH 720 FRdh
FROIFA[3.8L(3IIZEUBENFYUNTHAEZEZONDN, THoDAKEKI
DOTRSBROKRFARETH 5.
FXEOFEBE2EOEMESEZMNAT S HERICHN, ROXSARM - A
%D,

E

(1) MR ickr, RARBEVYWHRECIKFET S I L0, ERZMA
TEHEXRAROITNE2KE LTHEHTHEEI & L.

(2) $AEEEMOBE, HERIO—HELRYWTIHOHIEA LB oML
Td, FFATR, ERZAMALTETET )OI ENRTE . WMURKRRTT, &
BRESAETREHMBE RETHEIEICTD, KRB SEMBER EICELET S
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<3&'>
SERIEAE. LT, EREKIVFEIZEZICB1IMOYIEEANS THHEIT
gL A. HL, TOEETH, (1) OEMIKMA, FAHAKXNTREREZERD
5LEWMADATHAMIERSLEOHFRAEZL S, ZOE1S bETHIE
MELK LB HEEND 5.

Fh, LTULLEMERTEALONUTOL D NFFHIH 5.

(3) BEAEHEISHMUILOIFERICIILVEENICRI KL 5.

57

(4) EMEFBRNEMCLENHD, BHEBP /I 7MBERICHSZI5EH/NI
W, To&E, BOBMNHD, BRENEERCEENPBIIK > TERBE
R RKE ST END 5.

AXETR, BAHRDERORHFWEEIHEEEZFNA L, BT FRICISET
FHEEREL, ERATZOFEHREZ L.
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<3#E>

<& > EEBEE Y EEO 3 KRTE TR

vy =-Xni1°(cosy *cos @ ,-siny *sina *sinB@ ;)4Yn,*siny *cosa -X,

Vi = Xm1°(siny *cos @ ;+cosy *sina *sin@ ;)4Y.,°cosy *cosa +Y,

t, = (-Xmi*cosa +*sin@ (+Yni°sina +Z,)+S (A. DD
U, =-Xn1*(cosy *cos 0 ,-siny *sina *sin@ , +Y.,*siny *cosa -X,

Ve = Xn1°(8iny =cos @ ,+cosy *sina *sinf ,)+Y,1°cosy *cosa +Yo

t, = (-Xni*cosa+*sin® ,+Y.,°sina +Z,)S (A.2)
Us =-Xm2°(cosy *cos @ ;-siny *sina *sin@ }+Y¥n,.°siny *cosa +X,

Vs = Xnee(siny ecos@ +cosy *sina *sin@ ,)+Yn.°cos 7 *cosa 4Y,

ts = (-Xn2*cosa+*sin@ ;+Yn.esina +Z,)*S (A. 3)
Ugy =-Xmz2°(CcosSy *cos @ ;-siny *sina *siné ;)+Y,.*siny *cosa -Xo

Va = Xyeze(siny *cos @ .tcosy *sina *sinf ;)4Yn.*cos 7y *cosa t¥,

ty = (-Xmzecosa+sin@ ;+Yn.°sina +Z,)°S (A. 4)
Xo = ’Uo 4 Zo . S

Yo = Vo'Zo‘s (A.H)

(cosvy *cos 8 ,-siny *sina *sin@ ,-Uz*cosa *sin@ ,+S)
{(Uo-U;)+(cosa *cosy -Vy*sina *S)-(V,-V,)+*(cosa *siny -U,*sina *S)}
t(cosa *siny -Uyesina +S) '
+{(-cos0 +*siny -cosy *sina *sinf -V ,*cosa *sin® ;*S)+(Uo-U,)
-(cosy *cos @ ,-siny *sina *sinf ;-U,*cosa *sin@ ,+S)*(V,-V,)}
+(Uo-Uz)e{(-cos@ ,°siny -cosy *sina *sin@ -V,*cosa *sin@ ,+S)
*(cosa *siny -U,esina *S)-(cosy *cos@ ,-siny *sina *sin@

-Ujecosa *sin@ ,+S)+(cosa *cosy -V,*sina *S)}

(A.6)

(-cos @ ,*siny -cosy *sina *sinf ,-V,+cosa *sin@ ,+S)
{(Us-U;)e(cosa *cosy -V,*sina *S)-(V,-V,)+(cosa *siny -U,;*sina *S)}
-(cosa *cosy -Vaesina +S)

*{(-c08 8 ;*siny -cosy *sina *sin@ ;-V,*cosa *sinB ;*S)+*(U,-U,)
-(cosy *cos @ ;-siny *sina *sin@ -U,*cosa *sin@ ;+S)+(V,-V,)}
t(Vo-V,)e{(-cos @ ,°siny -cosy *sina =sinf -V,+-cosa *sinf ;+S)
*(cosa *siny -U,*sina *S)-(cosy *cos 8 ,-siny *sina *sin@ ,
—g,~cosa *5in@ ;+S)+(cosa +*siny -Vy*sina *S)}

(A. T
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(cosy *cos @ ,-siny *sina *sinf ,-U,*cosa *sin@ ,+*S)
*{(Up-Us)+(cosa +*cosy -Vyesina +S)-(Vo-Vs)+(cosa *siny -Us*sina *S)}
-(cosa *siny -Us*sina *S)

*{(-cos0 ,*siny -cosy *sina *sinf ,-Vs*cosa *sinf ,+S)«(Uo-Uj)
-(cosy *cos @ ,-siny *sina *sin@ ,-Usecosa *sin@ +S)*(V,-V3)}
+(Uo-Us)e{(-cos@ ,*siny -cosy *sina *sinf ;-Vz*cosa *sind ,°S)
*(cosa *siny -Us*sina *S)-(cosy *cos@ ;-siny *sina *siné ,
-Us*cosa *sin@ ;+S)+(cosa *cosy -Vsesina *S)}

(A. 8

(-cos @ ;*siny -cosy *sina *sinf .-V, cosa *sin@ ,+S)
*{(Uo-Us)+(cosa *cosy -Vyesina *S)-(Vo-V;3)+(cosa *siny -Us*sina *S)}
-(cosa *cosy -V,*sina *S)

*{(-cos @ ,+*siny -cosy *sina *sin@ ;-Vs+cosa *sin@ ;*S)+(Uo-U3)
-(cosy *cos @ ,-siny *sina *sin@ ,-Usecosa +sin@ ,*S)*(V,-V3)}
+(Vo-Va)e{(-cos @ +*siny -cosy *sina *sinf ,-Vs*cosa *sinf ;+S)
«(cosa *siny -Usesina *S)-(cosy *cos 8 ;-siny *sina *sin @ ,
-Usecosa *sin@ ,+S)+(cosa *siny -Vs*sina *S)}

(A.9)
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FHA4E HHOEBZETD
HIRHE & 5 D
X EITLFIEIZE S
BB D7 3 DYKRIE T

#10 #3

HESIZ, HBRICEIZIRTETIK DOV THEROBHHHEDOEHET O F 4.
11[4.2)28BEL, SSICHBRBROBDIZODVTEEHTHELEIEERLI. A
IPRICEENHEEZFODLORERIKEBLFHARFEEZZ ONS D, THMKF
HERILTOBEERDARICEBERTE -, LML, BZ2EATHEHER
- HESEBICHETYICENBEEEYO LTI ENTE S,

EAEML, SKRIEHMEIITI VAT LE, {20 @EIN T 3[4.3], [4.
43, [4.5]. Idesawal4.3]ix, LY P 7 7405 —DA AT Ly XHEITHNAE
THHAB[GEWMOAFT, ZFVARDOEINITOEREWN RISV DT 7405
— DN EIT-7. RERKG4. 4113, SEXTHEICKREL, BRIV —F
HZEZHOFMDPORTIRTHMET->TE. FHEEZFEAL, BEERLEER
ROMIESIN»E SKRITEHMETHO>FEE, @Fo45JcL-THEINTLS.
Woid, HMICBS>-BIYHKZEZESTBRENPSRIBTHAILICERL, 3K
FEHDOHA S EEORMENBYUEISETEFT>TWS. UL, TDkHIC
BEDOMNE, REMNHEHNTHRINEZSOHL., LT, BEORKEINEDL S
P EHRZERICRETILENDS L. £, 1HOBEOFRHIZEEE >T W
5.

KBEETE, DWEREBBLBEIIELEINIOKBEOMICHYHHEINED XL
52 EICEHTAS. BERBEEREBEBBOMNIESTOHR, 2ETHBITCEBE
BEMBULHSBEETFEREICL>TITY. LK -T, BOME, BEERA
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<4E>

T, REGEVFEBERNICONER . EEFHTIEADIS,
(1) WHEOBEERETFHBELE > HERERA—HRNICBRE TS EITLD,
I OBEROARETRE L.
(2) BERTRBRBEATOLTHERILBOTRIATVLAT ZOMPOEHMEZHR 5
ZENTES.
NEDODHENRHL. LML, l1Ko(sEFFEHLLEEICE, (2) THSOHS
MWETHEAOFE, BERBERPHOFEERLETHD, FOAHILE>TVHHLAD
BRRETOEAZECHOETICON > TS, LENR-T, 1KDEDOATIE
BERATESEHIEIHAICIE, 2KOEE2HERATILICL>TRHRAEZRT.
TOK, ELNREERIEE>THSTH2208HBEICEFE > TONIEHETH 5.
FRETFREG, B2 IR ->cBaEEFICL, 1KY TE, BT
BEiR, ISINEBOHAMPHERY. ZOMDPULALBIIHLTH 1 KoED
LA UERETFELRAO, B 7). ERFALLOOETOIETH 5.
SOBHELTHERIIHLTRIVZIOERXFEATITNHERNWEEZ S, Ik, T2
TEHYHMRLUMKEET, 1KOEXITRESROYERS NS 5 MFH KT,
—BEMICRXSG T 5 ENATREGHBEITELCEREST S.
AETE, EFHE2HICBCTETHEARYREZOHEB EOHE, HHEHFERDE
#, BLUERRERT.
BI3ETRHEBHYESUMEEZROCLERETFEEREL, ERAERT.
RI, BABETRIKOELY TRENEI NS84, EEHPITII &L
> T, BB (Occlusion) #u K TMHhBETFik, BLUERHERT.
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<4FE>

w0 SRR

2. 1 HEZRORE

FEZREIT—HEIE, WBE2ZHMII—BITEELINT -V FEER (X,
Y, Z) %253 (H4. 1) .

BHRELZRNU DITRT. (U, V) BREGEEHE, SEAASTETFTIVICE
BBAr— V5 A —-5Thh, ELAERETI LFBIEZHOTEREINS.

- X B Y ;
U= zi-s,V‘_ Z.+8S

7L S=d/f

(4.1

- £

4

K4. 1 JHE AR e D B E

2. 2 SBE/HICBYAEBEXIREER

B4, 23, ZHEPERZEONCB LB AEONTHS. IKREHEIIE -
g4, SmIcBEUTHBREMNEBRRICH S.

SEHICEHL THBREMLEBRICHEM|PP . —Ps, P.—P,d, REMHXHE
FP.P.P,P.ZM#KL, Ps, P3MAIP,—P., P;—P,OD3KRTLEDHFA
THDLDLETMLELOETHS. PORERTEIMEHIEIEERLOREE L TE
Bi@d (VP ; M4, 2Pg) 220K 5%. BHHRETFEMUL IO MNBRESE
EHAELTOL I ERE->THEHMBED3RITETEITD.
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<4E>

Mirror

K4. 2 ZHGEMEKETOELEDERE

2. 3 XHmmEFEOEITA

1) HxoirE (2RT)
2RIEFTCOHUEDHEMKA[4.6]U. DML EMBE LIS PFTLE TOHERE

NRKHohs, ChickDP3RTHFDP,—P,, Ps—P,OHETHSBPs, P

D REREBEEZRKDLIENTES.

= + (4.2)

2) MIREHRICHIOERLOED IRTHET

WIBZEZANATSE, TAICELIERO AN PIUVBROIAZTORED
RNR3RTETTE 5.

ERERDODEBRXU DEY P D3IRFTMEBENZ PG

P,.= (Xi, Y., Zi)
= (—U;*Z:+S, V,*Z:*S, Z) (4.3)
TEZohb. Fih, BHEOXSHEBFHLEDOEMBESICWHALBZIXRZ FLZ
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<4FE>

ERB. IhEHVWSEE, AP ZThoZHIER Lo (hETE) P,
P.OMICTIZ

Pa:Pb+¢Qab';w (45)
HAMBENREETS. LELL..BRHTHS. X(4.3), 4. O, U.DELD
~U*Z,+S =~ (Uz'zz’s+,Q12‘Uoo) (4.6)

Z = Zz"',le/S (4.7
PEohs., 25ICRUOBLY, KU DDED

U,-Ug
Z:2=272,*( — ) (4.8)
U,—Ug

RN Z S 2 BBEIILTEBEIEERT.

3) hhED3IRIITET
BIRIAPITHB TP, PN EREMRBE~ABILOEBMEIEBIIXD
B2lEboRU DR OoNS.

—

(Pe—Ps) ° (Pn“Ps)ZO (49)
FreAXU5ED

Pl—pszﬁls'Pm (4. 10)
THh, N04.3),U. O, UD, UGIODH»sRU 1TDXBSNS.
UsgeUgp + VsV, +1,/8°2
Ze=1Zs* (4. 11D
Us'Um“‘Vs'Vm“‘l/Sz
B ZsWhS ZMEILTEEIEERT.
Lo THImfFELOEP; i:1,2,,60H, 51 HDZEERbDI»NIT,

UEkol), 2), 3) 2FHTAIERELD6EDIRTEILVFEEL LS.
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< 4 FEH>

B BRI LAGERTE

3. 1 ALBOHEH

FTFABROMEENA. 3(DIKTRT. COOAASTHOR/RIBEHITHLT, HD
ME % _EAAABETOZy PVEHBEERS. TOBEBKICH LT, HoughZ#|iIZE S
B AR, £/, RE7—T7/VABE4 1L 2 HAMBAE AT, EHER,
g, HAICTHS, ROP%2H5. OB, BEHEG HBORNBE XN, Hik
BOXRMPMEFBLOBHICHEHINTAIIEOLTETHS. RICEER, ERHON
WG EITH. TOREDIS, BMBETCFEEZMALETZTS. TOB, X
DG ZEDEIIITITHIPNEELLATHY, KEITEOTE, HRICHTS 2
BEOmMRTEZ .. K4, 3K, HoEalbbh-cBROBELTFEIE, K
4. 3@cid, MISHEFCHITAHMEARORENERT.

Edge image

Hough transform, '
Intersection table processing

v

Determination of corresponding
points between direct image
and mirror image

v

3D recovery by
3D recovering method of
plane symmetry object

B4. 3(a) SLEE D Fe
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< 47>

HeHE B 1R

Edge D1ETT

g%'nm
3D

SRl
i

| <

T s B

%%mm$m

4. 3(b) 3T

2T NEdge DA A b

2% PR 3 i 1
¢<» --------------------------------------------- i

G
HEHE B 1R
¢4 """""""""""""""""""""" | VPR

o IS SR E

B4. 3(c) XIS SR %
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< 43>
3. 2 HEHMNIETIFHE
MEEZOHEBEIRBAEIVPELY, HERER D HAEZEZ BTV, UT
DEBRIERBICBETAIHESIDIHD2O00HMELEBEEZRS.

(1) VP#HXE
B4, 40X IHEHOEER LIS, WMRES (K4, 4P o) VEHETS.
Uicdt->T, E\REE (VP) BPRESHKHTORAEP KIS T 58 (P) B3P, &

WRESEZHIERECFELTLS.

gv;
av!
o
1
{
!
!
g
w

(2) &M H R
B4. S5ICRTEIICHEHER, FRE2KXTODOVPHREMIZIRSIS S

BE, HEdsny PHEIAMEL, SAMELTH S.

M4. 5 S8 0 e 3R



<4FE>

3. 3 E£KRFIMH

(1) BB ERET - TR

s%%) a2 NEC PC-980IVM2H L PRET EA =7 XTVIPAI007 L— L A E Y %1
DE LIV ATFARE > TEREFT - 2. SiEENS-DOSLE TH) /E 4 5 N88BASICE
Aol B4, 6ECODA AT E=8mIlk D Z WK% HFE (512X 480x8bit) L,
Ty VAL —HAERBLALZBOTHS. ERZITOEB, BWREHEL, 8B
WERARUADIONRESHOXHIER L.

Zhicxt U, HoughZ#ic K A ERME U RERA4. TIZRL, RET -7
JVAMVBIZ K BTHA - BAoMMZITY. T, HAMBERZADEBRICOMTE
RTERTS (K4, 8).

RETF—7TNABEE, HHIIEZE, HoughBERiICL - THHEIAILERBD
POOREBERYS (BFOERIONIRE) OXLAEMAHASHEMEL, £
NELOBEBRORETHADEVIT TNV ETEHRET I I EICL > THIKIA A,
MAZEZMBETE2H0THS (REZEHRB3LLGHHRE) . £/, ADEBEDAMN
DEHEA TCRACEBRLTITIZIERE T, WARTHAEADPBIATHEEEP, &
RECIRXRZBERHEIOKR AT 20THHATES. LrrL, 0L ZATHHE
HRBHOERELTHS., L ->T, MBIk P, TRHHESOHTI BN
DMBIVETHAIDPTHHAOH TS 2MHWEAORIBIBALTEZS.
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< 4FE>

Bd4. 7 HoughZZ #8012 & % 4% i i 45 R

K4. 8 RE7T—7NABIC L 5THS &R

(2) B4, mHEHOEBE
(1) ICE-THHERILEDIDLS, RICEHEAIXDODVTOEHKRBREEET

5. T7bb, 5HBMBAOHESERASEZBULTODOUEN > THENE LD R
BEWMEHD. FEHSICETZIELEBELNGSAAE, THZ2AH L THEHERZ ZE
#dh HOERICODVTR2RTETHERBEFRZEHT HICEA THEHE S

5.
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<4#E>

VP candidatles

[ agk]

\ Window
(

4. 9 IR S B o DR REHRBOL TN ZERT 5y Uxf

(3) BRATELEDOXEDIER
HIGUTOEMARLOWMEEHENTHERBSZERTEIIE0S, BhCh
THER, SBOBZy VHDPMIELTVEEREL, F2OXREERDS.
(4) ERELSDRE

(8) TRDIHEADODXREEHPLE LT, MEBICEKEFEST AV X (BHGEPLH
SOMEBMICKFEL, BHARNBEERIIES) OBEHTHEAET S. BKEH
DEDOFLZEERESLEL, TAERERTS S vy DRHEHEBRFPERET S (KX
4. 9) . TOB, REUICERBESIFICEROCHIEIFICHER L, MR
FEURkE, LOBEOECEREEE (8) THERDET. |
(5) MHF#MEICLAHIGHEMOKDAHS

M4. 5ICTFTEIREER2FAO T y Vit LTERLMIZ 2EFD L v UMM
WIFNSVPHEEZFB/ TLIHOICHELTOEIHE, EHRHEFHRICEI>TT
E T FIED D KA D B <.

(6) EHBEFEMALLCEHOESR - £R.
UEDEETRINTOZ y VRIS ZEKRKDBZ I EFH UL, BRMICIE, X
ERLEZEZEREIZOBERIERELEZLTRLIITTHSD, EBRBICBTy vV
WAENBEREOLDIEHERTNALLY THRIBEREZA»S K& AN S
(B4. 10).
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Mirror

Intersection

M4. 10 P OMNIBRECLIZRADRESHETH

CHEEEAS SR THRINE DTS 5.
MADKEESR LD > THESHMKEEREINS. 22T, COBADOL vy
URIEI T A HEAHAERB L, 2050 FOEHEEED RS MG 53R
MEVPHEEE - THERZLTL. SOEE, VPHEOMOHZ, MWEES
CHEROESEEFHANERE

V=aU+b
ELE, MMM (U, V)i

f(U, V)=V—-alU-b
EL, BROTS (U, V) #

| £ (U, V) I < d (4.12)
ERATEAI, ThAORMETIERETE. ERICBLTAIRE & L.
Wiz, BRMICHEEOBERAZRET. B4, 1 1 @My o (B ©
FRT, R4. 9 THIESALMET y VRBM (EH) 2XRLTVE. 20
REBICFBFOTHIGEZ y VE MO BH AL (ME,:—DE ) 20T, HixlL
T BMEE LMER (MP,-DP,) (H4. 11, OH) . RIZZ DHES
KEHBIATVEE (K4, 11, AH) ORNRENSHIESEH~S. DP &
BEAhTLEE0550 1>, MIAEDP.&, HELTHSEAMP , &8
LT3E (MP,, MP;, MP.) O VPHEZR LT A bDEERT 5.
ELUTMP . 2t EREXNS. ABIZDP,, DPAHLTHIEL TS b
DEERTS. DP EELTOAHSAI SO TIXTERNEOAIEZRIZD P
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ACHERE LU TOLHEARDWTITbh S, ZOEEXDP . OMISREIIMP ICkE
ENTOEZ2DTHEBEMEMP ISMPIEEE22T7 ML, ZOEHELTVWS A
DHRNSHIEEZERT S, BT BEICIhEREDE LB NEKR
5FETITH. ThExzley bELULTULORBAER4L., SO v PRIEXT T
KOOTHIESEBRAMEZRZEL T, BREIC, 2y FE2BLT, HAMSHEEK
DHDEMICHERETS. ELSHGIEFONIbDER4. 1 212 - THRY.

MP3

B4. 11 xf ISR %
(ORMIGHE, ARMIEHITHELR L THSHE)

s @

4. 12 XIS #G R
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(7) WO/, WFE
BERICBOVTEINTOTHHEIIBE>TWLE3HLPL, BEERETEIRITL

ZRBIEESHOES, CHASRBREVKMIETEZHANBLOOTHTRTEE
W, L L, BUIEKHEREMASGABETTRTHS. HELAPTOLRIKDONT
BHIETEEPBINTOEERRUMFMICHIICEDT— FF V=% fED
ZhiEdnsaeds. EREMEDVLVTLHE T AN EZHBELMS. BER,
gieodcaRtoERERELEL, FRELTOAE, #irTH. KT, H
B, BeNcCHEREZEERDL, TOEEOOWEHICEL THEK, R
T3, Chick-T, H4. 130&Hiczy UM 1R #E->THHZIhGTLEL
Td, HOMENS, Ty IZEMIZENTES.

5 o

M4. 13 Ly VIR—KIEOGE

(8) MEMZEm DB/, 3RITHEIL

(4) TR, Ty VORELDTRDILZEADOBREFHBO PO % WRE D &
U, BEBEERTHAIXRAICBES2E0HD, TOLEBE>HIBTITEIERE
bEENSWRENXHSS. YISHERSILAE ( (6) ) DIcHiTid, WRELE
LTR, COBEREFRBRODPLOFETTATH S, BuziTHpicid, #
ENRKED. 22T, HEXD20LEHKEINSBAEMRE R ER/D2REEZHEA
LEAETL, JOBEOLIVEREREZKRD, HAXZITH. ETHIERAN%E
RAERZEHETS. Iho—k (FRES) KXDOLIERBREROMEZ LY
PHRDONRF A -5 ZERANFRIHE, BRBEIRE (EREN) O G EREHEE
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EROMEEy YK ETFERECERESNG. LEtoT, /954 -5 ZH L
CEHBIET AR REEBR TS S &0 & » TH LTI L0 1IR3 & 0 5 il
%17,

3 WL HEARIC D TR IS AH S R HFTHHRE D DBITEIT S B
NG EIR DO TREROTFED S RBIICHET 5. IS HFRED S BN
HHHETT B

3. 4 EER A R

BEAERZYWMEOICHEE LRSI 710 v 7 R%EH4. 1412737, 4.
14 (a) 330° HEXERLALLDTHS. HLEIPIRBINTOTHHEHES,
HEDETTPLINTVLS. K4, 14 (b)) @3- 100° MgEERRLK
LD TH BN, W, EENAELIATORL. Jhid, B4, 61k THE
%, /51, HH, BEAIE-> TRV, HOREIFTINTHI
WHTHSE. Z0LHIIC, 1KOELITEIELOESZERIIENTET.
MEDOETGCHARTHICREIENHB.

FhhFxd., 1ERKOBERELTIORGOESIZFEILBFORIOUKE
JUAFEOKERYT. BREOFRRNELUTHEHEFMEZEZ, BRPOLCERBROTN
EERWITKD IRy~ 85 A — 5 OEE, © U THoughZE il & 5 E 4 b i i 2
ENEZONS.

MERICOOVTE, BRESORZICHOTHEHEL -HENOITXTOLy Y
KOVWTHRY YD TREHEZTHIRYD, BLnkdF 2012y VVWHNERXEHE
ik, 0(n?) 273, Fh, REZITXTHELLDDL, A—0OEELERTITHE
LTI, L, nAXREXSNEHEBRBEIZOMN?) I3 5.

KEBEOMBEERE, sk ERE (3. 3. (2) ~ (8) ) ITHLTPCIY
01VH2 N88BASICA 4 7 ) 4 LT3 HIFETH-. b, ZhiKix, 75
7497 RABEEDA—Y—A 5T 2= 2ADKHDOIIV—F U HFFHh TS,
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(_ ‘

(a) Y®i@H <3 0° [E#KXR

(b) Y@myHic—100° [BlEER
(Hil, BEENETINTHAEN)
M4. 14 Wt ik & [ #s &R
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£4. 1 BAOEIOUBELIVAED L
L e | fae (am) | value (nm) | error (%)
P,-P, 68.93 71.00 -2.92
P,-Ps 45. 86 45. 00 1. 91
P;-Ps 75.55 74.00 2.10
P,-Ps 48. 44 50.50 -4. 07
P>2-Pio 103. 47 101.00 2. 44
Ps-P, 100. 62 104. 00 -3.25
Ps-P, 109. 00 102. 00 6.87
P4-Ps 29.90 32.00 -6.57
Ps-Ps 65. 77 61.50 6. 94
P,-P, 65. 16 - 61.00 6. 82
Ps-P, 55. 77 57.00 -2.16
Ps-Pio 80. 46 81.00 -0.66
P;-Ps 39.63 41.00 -3.35
Ps-Py(given) 121.00 121.00 --
Po-Pio 7. 71 81.00 -4. 06
Angle | Recovered | Real Relative P;
value (° )| value (° )| error (%) Ps
Za 85.52 86. 69 -1. 35 b,
Zb 123. 66 121.18 2. 05
Zc 81.17 81.47 -0. 37
Zd 79. 65 81. 47 -2.23 P, o
[ Relative error=(recovery-real)x 100/real ]
P, Ac
.Pa
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FAE JROFEER UL ER

B3I LT, 1KOEEEMLILBEEGOETET 2. I ZEHERET
FkEFI ZOB, Bxadhlhr->cHHBFPZEITT S0, b 1D
WELEEITZEIT .

4. 1 WO

4. 15 2KOEXERA LB EAOREBE7T. EMOBEREZHBRA, A
foDgEHESFEBRB &IF 3k

r/////// Mirrora PHF;orB\\\\\\\\\

-

Direct image

4. 15 2HOEDERE

4. 2. WMBORKH

4. 16iIcHT, #HHA-HER HEB-HERTHLZTHAIN X IZE 3 H
TRBNICERETCFEICEL > THITET ).

Wi, it on/fR (HA mHR TEEREZMILELTHET S
(Combination) . Z O, AHEVEEZLIODEIEEBRIIE > TR TERD A
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KE>TWAHETHS (BORHE) .

Edge image
Mirror image A Mirror image B
and . and
direct image direct image
3D recovery method 3D recovery method
by mirror image by mirror image

AN

Occlusion recovery
using mirror-mirror
images

v

| Combination

v

3D recovery

K4. 186 IR D RN

4. 3. MoK iiBhARIOET

BEESIIHICENFEELZL (Ba3hT3) HEELT, #HEBAKP., &/
BIZP.2dbbh, ThEhOERELEE2P.iw, Pradd 5. P.EPMHELT
OEDNESDEUTOLBICEL > THETE S, £9, HELFZT NSO EEE
HEHALEBLEIIBEETSEIENS, Pi-P .o 2 BAEMEP.—Poo &
ZEMEDKRE (Py) 2HETS. dL, COXRENELVYHKEASTHBH S,
WA, BEE->-TZhZhi 3R TEHT U EERUEEEZRIQTTHIER
5. JI TR, HER SKEWNAFTE-S>TOSL8B3EBETFEICL - TH
BTETEYD, TOHEISEA, BOmMOAFEADIBEONT VS ET S, O
HOHFBRBREMNICESOWBEREISNITHREMICTIRTETTES. EAD
WO HFRRXERXUADIKTT.

N, X +n,,y+n,sz2+n,,=0 (4.13)
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I T
:,= (Na.i, Naz, N,3) (4. 14)
BEADERNI PVTH 5.
RBENhTHBE3E%2Pa (X4, Ve, 24), BIZESZLEEP, (X., V., 2Z2.)

&4 5. PBIP.OHMHBATHEINH

—

Psy=P,+t, n, (4. 1%)

(nalxa+naZYa+naSZa+nad)

N (4.16)

t.=—2
r"Eoh 5.
R 1DBx, v,z IKABTES. MAT, XKW D, L. 18)20S, RAKTHE

(Xay Yar Zay Xay Ya, 2o, t) WL, BFERZISHMESHBZ e, M
BRREIODEOLTRAPMEBITXTHETE S, EBIREHLTHRAED BFERNE
5hb.

IhIED, HEEAPRBEINTOLEHEE, |KOKTRERZTOHEZHKT 50
PHEABEULETRINEETSKTE A2, 2HOBTRAENIAELTH -
Td, 2HOBIZE>TVHAEELHTES. HL, Thoid, 8 (EEEA)
2ODRENADSLLHDETHENKE S, BAUARBULOKFEZ I @R ET
DOFEHEDF O HR L.

4. 4 #£B

Kd4. 1TIKADBEEELy VIBALCHE, “EILLELLDERT.

OEI, M4, 18T LEMKEYMET LY ICHELL LD ERT. 53
HiCRELTEAD - BHOBIN L HMINELRIETTETLS, £4. 2
KETRERELUCABEOUBS IS I HOEX 252 L BA0EXO B A5 T,
WOBRBEETRLUNT, AEE3I%UNTHTIATL 3.
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#£4. 2 BRAOOEIDOUBLIUHAED LK

bine sernent | atue (am | value (am) | error ()
P;-P. 44. 39 45.00 -1.35
P,-Ps 66. 86 71.00 -5. 84
P;-Ps 70.91 74.00 -4. 17
P.-Ps 57.37 61.00 -5.95
P,-P, 31.88 32.00 -0. 38
Ps-P, 96. 66 101.00 -4. 30
Ps-Pio 52. 46 50.50 3. 89
P,-Ps(given) 81.00 81.00 --
P4-Ps 82.20 81.00 1. 49
Ps-Ps 56. 87 57.00 - -0.22
Ps-Ps 41. 39 41.00 - 0.96
P;-Ps 59. 70 61.50 -2.94
P7-Pio 105. 17 104. 00 1. 12
Ps-Py 125. 79 121.00 3.96
Po-Pio 100. 77 102. 00 -1. 21
Angle Recovered Real Relative
value (° )| value (° )| error (%)
Za 80. 43 81.47 -1.28
Zb 91.41 90. 00 1.57
Zc 83.47 83.93 -0.55
Zd 113.19 112. 94 0. 49

[ Relative error=(recovery-real)x 100/real ]
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FOH KE

H2E, FIBTRELALENHKRELTRE, HRUWOBEHICH RS - 72 2%,
RAETRELFERATAIERNLIVARNBURTHOBSEEICISHTELFELE R
£Lk.

EFHRRBROLIUHFEHEF>TL S,

(1) EEHTBIELITED, SHAMKICH UBRHMICTENHREZED L,

B HETFEEIEATEIECIDIRAEBTTE 5.

(2) HERLEEBMOMESH I VPHE, BLUOERLIEFERNRD 2 Mo H
KABEHTH 5.

(3) HHOEREFMOIES, HERLIEBREWNFINE > T 581, BXHHE
FEFREICL > THTETES. RIEEERIKE > TR ED 2D EH N
FHICE>TOEBABEATTES. ZLT, EoT3401 5084,
ZOWEEMBETIENETLTES, EVIHIEBHETHITTETH 3.

(4) BHBONDRLLED 2O0BIZE o TN BRI BIR 7S < 858 T
EED, BLOEBREFAVAIETEADOE L 3 RITWKBE THTRE &
5.

() XFHBMMBRAFVARDO—MRILICLHE->TH D, BODH AT ONKEN
PEODFRATOBEIUBATS, # A5 OMENEHHREETH 3D,
HBORTOLIKEHBERTEINIATFENEHTE 3.

MEAELT, 2Lo8BFAOIE, Ho3hic 3 RTEEHEEED WK
EEMBRTABICRELCFENDELELZ I ENET N 5B,

FETE, ZAKRCHUBEEERATIZECIDBONSIEER - SHMICH

MNHETFEEZEAL, WEORNBIZEDLIRTETFEEZREL, £R
I L > TZDHEREERL .
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mwfszz ¥/ =A

57 e riff

AKMATE, IMHHBEICESCHBREBEDIOD SRITETIT OO TEEEIT
- Iz,

BEIZIBOVWTHONLERZENITBEERDL I ICNS.

W2ETH,

(1) HoughZ#IT X S EHRME, RE T -7 NABICLATHEMBZEITI D
Iy, HEO—BIrBEEY L ETRINTOTHOETHWITRERENS.

(2) HMOTESHIRICH LU THBHEHRLEOIERIIAHT S I EITLD,
BTz ITA 5. '

(3) MEFEBEBICLIRNBAC DO THHEEEZFHALICETHITR S.
ZTOK, HOGEHIKLI->-T—ADRBEITINTOEILEVLETHS.

(4) ZHEWHEICRS S, HHHERICHIMBMICOERTE 3.

®3IETIH,

(5) HIEMAZMEFMICIRET S ETRAKERL, 1 HOMIGExE K
MEAFROESOBWBREEMEN S 7S TNICRERDL I ENTES.
ZDHE, Bhil20®TcdbHETH 5.

(6) SHENEMOBE, AKOIRTEITTE, HEBHBRETEEDS.

(7)) EEOIE#HOE S, 3WITEITITIE 2 MO SIS & X O 5 EEMEN DD
nid & .

(8) EEOEHOSS, HEMIHLTI BHELIKSY, Zhid2>0ox
BHFEDOEEZEZ L), HHEORICEEAZDEMICBREST S ELT
HHE:2Z(TIELEZIONS. ’

B 4BTIE,

(9) BaEREIT B ELICED, ZmAkHAICY UMBIM It Bt 249
U, BMHETCEFEEZIEMNTEIEICED SRITEILTE 3.
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(10) BEBLEEEHMOMESHICE VPHR, SIUHBIAFHFKRD 2HED
RN EHTHS.

(11) HHOERETA VLSS, BERLEHENAICE > TS 8F, @
EBRXFHEICL-TEHRTES. RICHBERIZES>TORCEDL ZHOHE
BRAEZLLE>TOEHAETTES. TULT, E-oT034051 20
BAR, TOHSAZHMERTAHIETTES, LB FETHETY
HETH 5.

(12) HHBONDLELEL22OBIE>TOIIHERHERICBEREECHET
WiEENYD, ZLOFEBREHVBEIETHADLB L 3R T KRE T
fEE 5.

(138) XFHEHBRATFLUABO—-BILICLNB->THD, 26850045 ONH
BB DTHNTOBELHIBBF/ETH, AATOMESHPENHBERTH S
D HEVRBZTOLIINHEHBERTENEXRXFEINHAHATE 5.

e, FMRICHOTE, BROBHHHEZREC/CBEBREL S D 3 RTHE
JCHEIZD2WVWTRL, ERICK-TEOHEHEEZREID /.
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AMAEEETTIICHI), KEHRE, BEOHKEE, BIUHEEZV
o EESY BHE-HBICEALIIEHOFTEEZEZLE T.

ARXICH LERB50HE, szl e UCEERENEFROILE
BILHERE, BLUBMHI¥HORAHHERKLLIVBRBOTEELET.
RKFERELHE, RAEELTCOPHEIIELT, JHE, THRZOLEVE
HHITER SEHER, BAGHKE, BEEZREE, SO/ %2, WME#
R, HREBHER BAMEAELE, EEMATOSHIA—%E, #OE KK
B, REHEREL Y- BEFAEER, HHFEW BHERE CERH0EZ
ZULET.

BMARZFIFH RMEH=EE ARBERFAPRFENR WEHFRUHKE
Wi, MRBBSLIUOWREBEZBLTCBHOMEL O LEEEH L LET.
SMAFTEE RFHEER MEERMICE, BHSHREE OIS0 E
hR#oBELELET.

HEEWMIRAR KBREBFEK XK¥FKE4AE MEEBKIKE, BNFEERERE4YU X DO
AOAHITH THMFTFICA D, BRHHRLZT.
EREMEOBICB S ALIBAMDEZ L OLRAENE (B $EHEH)
HEFRMK (B EL@), KEEBIK (B BXREBER) , EFHHRLE TEH
KicELsA®BH L ETFET.

RIS, EFHMBEEGLHEMABBLIVCENREDOELDEF 2Tk b &
HoBELELE 7.

_75_



< B XK >

2 SCHK

B1E

[1.
(L.

[1.

(1.

[1.

(1.

(1.

(1.

[1.

[1.

[1.

(1.

1Jid:” avbBa-4sEYavy~0E” , HHRAE24, 12, 1414(1358-12).

2] KH, WA :" 3RcEROBHEKEETIVA" , 0 plus E, 71,85
(1985.10).

3] A, i EEBAEZAOLERPOMEYOIRTHEDOEIT ,
fa%¥a# (D), J68-D,8,pp. 1481-1488(1985. 08).

4] B.K.P.Horn : ” Obtaining shape from shading information” ,
Artificial Intelligence 8,201C1977).

5] A.K.Mackworth:” Interpreting pictures of polyhedral scenes”,
ibid. 4, 121(1973).

6] T.Kanade : "Recovery of the Three Dimensional Shape of an Object
from a Single View”,Artificial Intelligence, Vol.17, pp.409-460
(1981)

7] J.R.Kender : "Shape from Texture”, Carnegie Mellon University
Computer Science Report CMU-CS-79-153(1980)

8] &, WM, A, SRR, B - "HHBEICE S CHRBEN SO 3 RITHE T,
fg¥#@ (D) ,Vol.JT71-D,No.10,pp.2032-2040(1988. 10).

9] AR, MK, HAY, RE, BIH "R DESHREERAHLUcE YR Ao R
RErSDEL”, EFW® (D) ,Vol.J71-D, No. 10, pp. 2041- 2049(1988. 10).

101eA, MKy, A, BE. B "HHOERA*SUCHIIBBE A O S O 1 X ##H T
FHEICISBOOB 3 DYKRET”, FFH (D) ,Vol. JT1-D, No. 11,
pp. 2300-2310 (1988.11).

111D. Terzopoulos:”The computation of visible-surface representations”,
IEEE Trans. on PAMI., 10, pp. 417-438(1988).

121D. Terzopoulos, J. Plat, A. Barr and K. Fleischer:”Elastical deformable
models”, Computer Graphics, 21,4, pp. 205-214(1987).

- 76 -



<BFE W >

B2

[2.1]

[2.2]

[2.3]

[2.4]

[2.5]

[2.6]

[2.7]

[2.8]

[2.9]

[2.10]

5 3

T.Kanade:”"Recovery of the three-dimensional shape of an object

from single view " , Artificial Intelligence, Vol. 17, pp. 409-460
(1981).
RE, &F " EHARER-AEHRLSOBKREBRETT-" , BFR

(D), J70-D, 10, pp. 1931-1940 (1987.10) .

J.R.Kender:"Shape from Texture”, Carnegie-Mellon University
Computer Science Report CMU-CS-79-153(1980).

hay, dLiE T ERESZEZAVGICERTORRYO I RITHEDE T ,
%% (D), 168-D,8, pp. 1481-1488(1985. 08).

JeA, R, B, RE.BH TENERECESCHBRAISD 3RTE T,
1§%% (D) ,Vol.J71-D,No. 10, pp. 2032-2040(1988. 10).

R.0.Duda and P.E.Hart:"Pattern classification and scene analysis”,
pp. 407-411, John ¥iley & Sons, New York(1973).

P.V. C. Hough, :"Method and Means for Recognizing Complex Patterns”,
U.S.Patent 306954, December 18, 1962.

A, X, #E, BER, AIH:" HEKOBELEACHIBEENMNSO@E
HHBETFEILLILIBhOL 3 DMEET” , HHARFRO VE 42—
Y ED g oHFEEER, CV52-02(1988).

HA, &, &FK, #R, W8, BIH " BYHEBECESCHEBERI»SO
3RwBE” . FFEE, 1E86-129, PRUB6-130(1987).

T.Poggio , V.Torre and C. Koch:”Computational vision and

regularization theory”,Nature, 317, pp. 314-319(1985).

[3.1] S.Ullman:"Interpretation of visual motion”, MIT Press, Cambridge,

MAC1979)

(3.2] H.-H.Nagel:"Representation of moving rigid objects based on visual

_77_



<BEXW >

(3.

(3.

(3.

(3.

(3.

(3.

(3.

[3.

(3.

4%

3]

9]

observation”, Computer, vol. 14, No. 8, pp29-39(1981)

H.VWestphal and H. -H.Nagel:"Toward the derivation of
three-dimensional descriptions from image sequence for

nonconvex”, Computer vision, graphics, and image processing 34,
pp302-320(1986)

KA, e, B RBE BH CRIMBIEYFREERA L cE SR iko
BEIrSOETL, FFH (D) ,Vo0l.JT71-D, No. 10, pp. 2041-2049(1988. 10).
A&, MK, BIH, BN " BHHEECSESIHEBRISO 3 RTHE
", EHAMFEs, 3P-2(1986.10).

o :" aVvVEL—FTF 4 AT VAL PRFELBT ¥, pp. 108-133,
B ¥ T2 B+ (1981).

H.J.Lee and Zen.Chen:”Determination of human body postures from

a single view”, Computer Vision, Graphics, and Image Processing, 30,
pp. 148-168(1985)

J.J.More and M.Y.Cosnard : " Numerical solution of nonlinear
equations” , ACM Transaction on Mathematical Software, Vol. 5, No. 1,

pp. 64-85(1979).

A, dbEk, &E, RE, MK, B EHHEICESSHERNS O

SIRuEmL” , EFHE M, IE86-129, PRUB6-130, pp.61-68(1987).

10]S.A. Friedberg : " Finding axes of skewed symmetry” , Comput.

Vision , Graphics & Image Process. , 34, pp.138-155(May 1986).

1%, &@, &:" IEPCFET IO HBOML" , E%# (D),

J70-D, 3, pp.553-559(1987.03) .

(4. 1] St WKy, BAS, RE, B "EMHEICESCHBRI»S O 3 KTHERT",

fa¥i# (D) ,Vol.J71-D,No. 10, pp. 2032-2040(1988. 10).

(4.2) St I w5, @A, 48 R, RIFF - 7R v 0 [6) 4 0 Bk ik & R A U 7o i K SR ik o B

B roD0®EL”, % (D) ,Vol.JT71-D, No. 10, pp. 2041-2049(1988. 10).

_78_



< BE W >

[4.3] M. 1desawa:"A New Type of Miniaturized Optical Range Sensing
Scheme”, Proc. Tth ICPR, pp. 902-904(1984).

(4.4] Bk, Fk, 8" FEHEErAOLIRTVET S AN AT L,
%% (D), J70-D,5,pp.995-1002 (1987.05) .

(4.5] &7, &% " HEQRUVERZMNALLLZEHANRYOMNEBEHRE"
WMo L¥iE, 52/1/1986, pp. 149-155 (1986.01) .

[4.6] R.0.Duda and P.E.Hart, "Pattern classification and scene analysis”,

pp. 407-411, John ¥iley & Sons, New York(1973).

- 19 -



B s 7 2% 3 X

WL
$%IK%LT

(1]

(2]

(3]

(4]

S, We, BA,RRE, B TEEHREICE S CRBENS O 3 KRTERT,
f§%3% (D) ,Vol.JT1-D, No. 10, pp. 2032-2040(1988. 10).

S, WK, B, RR, B TR BRI AR L cE s Rk o B
BRSO ET”, FF#H (D) ,Vol.JT1-D, No. 10, pp. 2041-2049(1988. 10).
Sk, MK, B, BE, B CHBOSRE S RIBE & S O xR T
FERIELBhOBL3I DY KER", F¥F® (D) ,Vol. JTI-D, No. 11,

pp. 2300-2310 (1988.11).

H. Mitsumoto, S. Tamura , K. 'Okazaki , N. Kajimi,and Y. Fukui:"3D
Reconstruction using mirror images based on plane symmetry

Recovery Method” , IEEE Trans. on PAMI. (to appear).

0D

(1]

(2]

(3]

(4]

(5]

A, RR BN, ME, BH T RXVF - EA ST AN T O
ZFRHOKKOBRBOME - #iE & B8, 1§ BAE % 25 LEE, Vol. 31, No. 3,
pp. 444-453(1990. 03).

B oEHMN R ME BHA MK "EE - OEREELZHATE =2 —F )
vy PEROIEBERM.EFH (DI) ,Vol. J73-D-1, No. 8,

pp. 1309-1314(1990. 08).

A, Rk, KY. B, TR.EXBIH "5 VS LFy PATF LA T I ALK
EAHNMEMERRKFEEEHORN, 7L E Y 3 ¥R, Vol 45,
No. 1, pp.77-85(1991.01).

MW, bR, B, WE TR, GEH.AH "X VF-BHARERHOL
BENEHROBIMmE &EMise”, ledical Imaging Technology, Vol. 9,
No. 4, pp. 45-50C1991.09).

J.T. ¥u, S.Tamura, H. Mitsumoto, H. Kawai, K. Kurosu, and K. Okazaki:

AN

"Neural vowel-recognition jointly using voice features and mouth

_80~



shape image " , Pattern Recognition, Vol. 24, No. 10, pp.921-927C1991).

YRV A

RKRIXITEHLT

(1] K.Okazaki, H. Mitsumoto, Y. Fukui, and S. Tamura:"3-D recovery based on
plane symmetry from single view image”, Regional Symposium on
Computer Science and Applications, Bangkok, Thailand(1987.01)

[2] K.Okazaki, H. Mitsumoto, N.Kajimi, Y. Fukui, and S.Tamura:”Occlusion-
free 3D recovery using mirror images”, 9th International Conference
on Pattern recognition, [taly(1987.10)

Z O fih

(1] K.Okazaki, H.Taketani, H.Mitsumoto, S.Tamura, H.Kawai,and Y.Fukui:
"Detection and normalization of pattern location by neural network”,
Pacific Rim International Conference on Artificial Intelligence,
Nov. 14-16, Japan(1990. 11).

(2] K.Okazaki, H. Taketani, H. Mitsumoto, S. Tamura, T. Hoshi, S. Torii, M. Iwvasaki,
and Y. Fukui:”Neural approach to remote sensing image classification”.
Procific 10th Asian Conference on Remote Sensing, pp. (H-2-6-1) -
(H-2-6-6), Malaysia(1989.11).

[3] K. Okazaki, Y. Nobuoka, . Mitsumoto, S. Tamura, G. Shi, T. Hoshi, K. Torii and
Y. Fukui:"Coause-fine classification of landsat image using neural
network ”, Proceeding of the 11th Asian Conference on Remote Sensing
(ACRS 1990) , pp. (H-1-3-1)-(H-1-3-6), China(1990. 1 1).

(4] K.Okazaki, H. Mitsumoto, S. Tamura, H. Kawai, K. Kani, H. Taketani,
and Y. Fukui:"Contour extraction and complement of corneal
endothelial cell using energy function”, First Korea-Japan Joint

Conference on Computer Vision ,pp.495-499, Korea(1991. 10).

_81~



RS

KIMXICELT

(1] BH, X, AR BR, BE, BIH - "EHHRECESCHRBENSD 3R
JTE T, 15 ¥ B 8, 1E86-129, PRU86-130(1987.03).

(2] St R, MM, BIH, BN : "S20EESREEZFR LU /CHEY R &o
HIB#HMo OB, §FE #, PRUBT-13, pp. 57-64(1987. 05).

(3] WA, X BE. MK, BIH: "HHOSHERAGCRBEH SIS OEMHETF
BRIKL5BNADTC3IDYEREL", EFEHBIUOHARZO  E2—-SEY
a YIRS E ¥, PRU8B-2(1988.01).

Z 0t

(1) Mk, A SEER, B, BN "BERLI-T 7402 a3 v VAT LDORAEW
F7,E B B e 2 E SR (1987.09).

(2] HA, A, R, MK B, e "TRxVF-BPEEAT T s A NVTD—%
A0 BWRIBOML - w5 & B8, {55 B, PRUBYI-20, pp. 9-16(1989. 06).

(3] B WA, bx, WM& BA MK :"OK - FFKE-—-—0BFRR",. 7L E
Da vFELIBRBEREMPIL S, pp. 1-6(1989. 09).

(4) 8, M, Stk BH,. & B "2a—F Ry b7 =2 10K B85~V
priE oy & EHA”, 18 FH 3, PRU8I-93, pp. 33-39(1990.01).

(5] m&, MK, K%, BH, o R, 6%, 81 : "Random-Dot Stereogramif fk &1 & I
DOIRFKEBBEN”, 7 LE Y o VFERBME, Vol. 14, No. 50, pp. 25-30,
VAT’ 90-3(1990. 09).

(6] &, A& . WA, L :" NI FS54 7o R" |
(1991.12)

o

FHW (LT E)

OEARE

AWLICBHLT

(17 SeA, Mw, @I, B : "TONHREIC b ESCHIBRAI SO 3 RTHE T, tH#H
JLER %2, 3P-2(1986. 10).

(2] St &R RR, MK, B, BN "IHBEEICSETCHIBRI»S D 3K
#ot (2) ", HHAmEx, 4D-4(1987. 03).

_82_



[4) SR, IRE, MK, BIF BH : "AXNHRELCTFERICLSEHIIEE, HHRLESE
£,5)-2,pp. 2041-2042(1987.09).

[5] Sea&, 1A, WW, Bl BN : "HHOERZIOCHBEZEISOTHHETTF
HBICEBRBODE3DYERET”, ML ¥, 5V-5(1988.03).

(6] bR, AA&BE, MK, BIH, B, "HNHERICSIMIOBBEISDETT
(1) —EEHASHEMOBEE -7, B6 2HEBANFLPEIBKRE,
102112, p. 218(1986. 10).

[7) bR, EFXRE A& BIH B, "HNHRERICHIMIOBIBRISDETT
(2) —sAE A HRMOBRE ", B6 2HEBANFELPHEHIBARE,
102113, p. 219(1986. 10).

(8] kA, A, M. M6, B I, " HINHKELCFECLZE/BISD 3 RTHE
7R 6 2HEBRAMNELPEIZMASL, 112223, p. 265(1987. 10).

(9] A EER, K5, M6, Bl A : "HBEEISOT I Y ARETOERNE
B-Bhobs84-" W6 2HEBRMNF2PEIM AL, 112222, p. 264
(1987.10).

(IO Wy, b, B, FH, 5H, M. BN : "ER3DETEEZFE L IcHE LR
KBk BoME”, W6 2EBRAMNELPEIZIL AL, 112224, p. 266
(1987.10).

Z 0t

(1] BH, AR, &, e B4 BH: "—a—-5)ky b9 —-21&50EIS
D&k B, E BB S 4, 5¥-9, p. 1643(1988.09).

(2] R, /e, K, BI, B, b "2XVF—BBEFRAOOBREOME
TR ES, V-7, p.1551(1988.09).

(3] KR¥, MK, BIH, w4, 64, B4, o : "RD SH#ERFIC I 3 il IR IREKGES)
FHI, 1 $RALEE ¥ £, pp. 2236-2237(1989. 10).

(4] M, . bx BN, B, BB &M BHA "V E- by v e bF 2R
7 FPNVEBDZ 2 —F )Ry FERMMBUKCSE, EHOLEEL, p.495(1989.

S 10).

(5] & A BH. WM& A BH "2 -5 NVxy b =210k 5 2KRT/S

Y — LB DOERL”, §HAEF (1990, 9).

_83_



(5] kX . BN . ME& WK BIH:"=a—FNWRxy b7 —27IC&K5B 2K/
Y — L EDOIER", 1 HATE ¥ £ (1990. 9).

(6] bk, HAF, &, WR, "2 )VF—-BHICLS b oA KA RO IERMH
- #ise", HAME % &, p. 353(1989. 05).

(7] M &, AR, R, TR, K¥. M : "RDSICXBNEBEA A= L0 -]
HKEBDILHENS -7, HEME 5, p. 68(1989. 05).

(8] stx. BH : "Ry P74 -V Fxy b7 —21IX&BF—%FHAA", 19904
B¥ES4EE KL, D-28,p.6-28(1990. 10).

(9] M &, WK, K%, B, TR, 6% : "R D ST & %3 k&K KD IR BKE ) #7
7 1990 ¥R 2 BE K%, p.6-504(1990. 10).

CI0kAR, BN - "N v FREEZEANLIA VT o, IVIEFFELEARSR,
D-55, p. 6-55(1991. 03)

CITIRE |, il e, B - "HERC Y 3 AmikbERoMmE e 7 L”,
19914 B ¥ X2 EHK&,8D-2-1,p.6-303(1991. 03).

CI2TR R, A&, s, BIH, A, b4 - "HEBREERREA NI RV F— B
50O HKMOML", @6 SEXBAMWFERXPEIIMAR, 102318,

p. 196(1988. 10).

13144, R R, R W5, BIH, A, UK, WG : "2 a—F Wy bT—2ICLBNUE
DERCFE", BM6 3EFEBELANERTEIMAL, 102319, p. 197
(1988.10).

CLATRR W, RIS, o6 4, B, WA, B8], &L WM, N "= -5 xRy bT—7
KEBHUBAONEN,SoORFH", B 6 SEXBAMELIFTEIBAR,
102320, p. 198, (1988. 10).

CIS]AT 4, B ks, BIH, BN, 6K, WM& "2 a2 -V Ry P77 IC&LBMEBOIE
BALEHE", PR 1 FEERANERPEIMAL, 112412, p. 216(1989. 10).
(16147, KB, B W, BIJF, WA, bA, B4, 9 : "RD S 2RIFICE I S HIBIR
BOEBH M - —FR A7 L ", PRl FHEBEIANFXTEIBAR,

112413, p. 217(1989. 10).

CITIRE, e, M ws, Bi3F, M &, 06K, BH, R : "RD S 2/RIFICE I 5 il IR IR

BOEBHHW - —MAAMEER- -7, PRI EFEBEANFRXPEIBARER,

_84_



112414, p.218(1989. 10).

(1814 5F, (5 I, B MG, BISE, SLA, A, FT4, AR : b O BEE 12 51 5 A
S M T2 4R 1 D 7 % O BIALER ™, R 2 4F JE B 2 o XA 2, 092416,
p.210C1990.10).

[190Fr Py, B o, B BG, BIJE, KBF, &, b, M, TR : "HBORD S/84 — 2 %
BRUEEOTAMENORRED B, 5 2 4B AN E R T E X8
K£,092417, p. 211 (1990.10).

[201/Nith, (3 G, T 85, B, J6. EA B, BJF, BEE: /Sy a VAR LT LF R
Ry MVBETRO= a—5 L%y Mk 508", FR2EEBANES
H X AL, 092418, p. 212(1990. 10).

(20 MR, A5, WS, B, b, HA, T4, AR 7T % b F — BT & B B A
Bad REEAR O M - W5, FIK 2 EIE WAL P E LA L, 092419,
p. 213(1990.10).

(22147 /Y, M WS, BIJE, ok, A, &%, B, B EBHRRAEM L FHRY
BRI & B D 3 WITHAT, TR 2 A BA I E L E XMk L, 092420,
p.214(1990.10).

(23)%6&, B : "YU FSA VoAl X 50U ENMES". FKIHEE
SUBIIR 2 B A K2, S9-5,p. S60C1991. 11).

TOMBELTLER

(1] &K "V E—- by e VF AR VVERBRO= 2 -T2y MEFH
LA NECoa—oasEa—%7 4+—5 A(1989.11).

(2] J.V¥u, S.Tamura, H. Mitsumoto, H. Kawai, K. Kurosu, and K. Okazaki :
"Neural Vowel-Recognition Jointly Using Voice Features and Mouth

Shape Image”, System & Computers in Japan, SCRIPTA TECHNICA INC, BOOK.

,85_



