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Registration and Integration of Multiview

Range Data for Building a 3D Model*

Tadashi Shimonabe

Abstract

In the field of CG (Computer Graphics) and CAD (Computer Aided Design),
3D models of objects have been generally used. 3D models are usually constructed
by humans with support of solid modelers, and in the case of complicated objects,
it is very difficult to build the 3D models. Recently a method of automatically
building 3D models is required and studied. The method involves registering
between multiview range data and integrating them to a complete 3D model.

This paper proposes the method of registering different types of range data
from multiple views in parallel by minimizing a registration error function con-
sidering data acquisition errors. In this paper, the registered data is integrated
by the prototype of previous method. The experimental results with range data

of existing objects are described in order to show the effectiveness of the method.
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2.1.3 FHAIGRE

LoD T A CEE, L= RIS U, € DR A BRI RRREOTE
WMEESL TWD. IE ST, B ORIEHR & Tk L TRE <MW TV AHH
0, MIARRIEIZZL O LW FAET 356 O v DRV TIE, At
Hng5< 72 B 72D OFHHRRAEAN K E R D ATREMEN 5.

AW TIX, Z OFHHRRZE DR EZ EE LB 21T 5 03, BERMIZIiE3 &
Tt 5.

2.2 [MESERHE

BRI E 2 B I B DIV T — 2 1%, ENESICRE LI Rr D
JERER TR SN TWD. T, N O ZFRFZHAT 2 72912, £ ino
JEAE R CRI SN T — & Z WIKEA O R TR SNz T — Z T8 Bl
BRNETHD. Z OB I EAE I TR Y, it — % 2 F|H+ 25 LT
FHEFNCHERWITH D . (LEGE ORISR L 7 5 WK, —MRIEENZ L > TER
WL L72WHIETH Y, Z ORIROZESIT 3 IRTTHIKZE L T X — 212X 5T
REIND.

AREITIE, 20 3 WITHIAZERL ST A — 2 2OV T L, (E A2 BE4 516
KTk & ORBRIZ OV TR S,

2.2.1 3 RITRAAZH/NS A —4

3 WoCHIARZE AT, =, y, 2 WS D OIEESER) & 2, y, 2 WA OFATRENZ L -
TERBLEN, TNHD 6 DD/3T A —4 (FJE Y OlElisf, 0,,0,,0, &, S
[ DAHERLSY, e, ty,t.) 133 IRTTHIRZEHL ST X —2 LI TN D. 2D 6 DD
IRT AR XD 3 WTTHIAZHAIT, 3 x 3 DIEEETH] R & k) t TR
NH1IREWTHY, IRITTZEM DR p = [z y 2]t ITZDOEHIZLY,

p=F"y]'=Rp+t (2.1)



~BENTS. 22T, x, y, 2 A Y OEETYZENEN, Ry, Ry, R, LT 5 &,
R I3,

R = R,R,R,

1 0 0 cy 0 sy c, —s, 0
= 0 c, —s, 0 1 0 s, ¢ O
I 0 s, ¢, -8y 0 ¢ 0 0 1
[ CyCs —CyS$; Sy
= S28yC. + CoS.  —8z8yS; + CzC;  —8.Cy
—CpSyCy + 828,  CaSyS, + SzC. C2Cy

(}EL, s« = sin(fy), c. = cos(f,), * =z or y or 2)

ERIN, I,
t=|t, t, t. |

ERIND.
3 YTTHERENS, SO 3 YoTRIlKZE 2 MR GBI 5 = &1z £ 0, 3 (2.1)
IUTDOL Y ICEKEINDS.
qd =Tq (2.2)

fHL, q'Z[a:’ Y z’l]tQZ[myzl]t
R t
T =l ] o =1[000]
o 1
A

ZORBUCL Y, BIZIE2 2D 3 WAL (T, T,) ZNEIZAT 2 5, € D
150,
T =T,T,

EO D TR TEARENR S B, 15T, PIFEITZ OFRELT 3 oeMliAZE# %
WHrbD LT 5.
2.2.2 REOUEEEFELETORESR

AEI T, ALESEICET D IECRFE L £ ORERIZOWTERS.
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2 DOEET— 2 ROREATFIZED < AHiE  Faugeras H [3] 3L TY, Horn [4]
1%, 2 DORREET — & BIOIE LU S0 3 #1PL EsRE > T B 3EA1T, [RlEE T4
BN e E AW CEREBLT 5 2 L1290, s A oD “sEREORITE
B SNDHAERBERIEAL L, TN EH/NIT D KD 70 3 IRSTIHAZHL T A —
B HEET HHEERE L TWDH. ZOFIETIT, 2 DOERET —Z W O3S T
MDIELLATONTWD Z ENKETH DN, TOHAITITHEREE R < 3 kot
WAL ST A =B HEET D 2 ENTE D ZHUTBE LT, B O IEIRSCRH
Z T 2 DORRRET — & B OX ST 2 HEWIIZAT 5 72O DB BT TV 5
[5, 6].

BYBRLTZILIYXLIZEDHZE 2 >OHEET — 4% B OIS 23001279
VDR FIEE LT, Besl & [7T] O#£% L7z ICP (Iterative Closest Point) 7
NT Y XLNHD. ZOFETIE, £, 3 IRGTHIAZEHL ST X —% 24t 5.
Z LT, ENaRITH 1 ORFRET — 2 2288 L, B S VI25H 1 OREET — & 045
HHEHITWIEEEC H 555 2 ORREET — 2 WO R A3t s & L TRISBR 2%
BT 5. RIS, 5 DAL=k BEMENS Horn H D FEIZ L T 3 IRTHAZE#L R
A =S ZWET D, LLEOWBEZ ) k3 Z &2 K T, HfERZIE L 3 IRt
RER T A— 2 G TH N TEDL. L, —ICE e A HENDELN
722 SDOWEET —# BT A7 V—2 a7 EIC KL o TE LW A e e
VIEMFET B 720, ZOEETIIFHTE 2V B S [8] 1%, T Efifikd 57
»IZ, LMS (Least Median of Squares) #EEIZFE DV IfR 2B A2 ERL, 74
LY TN 7K S CGEENIABDO Rz ICP 7 F ) AN 5 2 L%
MO L, Z OBEREORIMEZIT O FIEZREEL TS, £/, ICP 7L
R E KGRNS5 05, SRS T 21707, RO/ IMulZ L - T
3 WIthIAZE L T A — % Z3Rkd 5 H51EIZ Chen & [9] OFEN B2, Chen BT,
—HFOT —Z ORI &R B 156 ATEHIE R COER &5 D7 — 4
E DO RINZBIT HEH & Z OflE R & OO CiiAEMMEz ER L, Thvx
B/ MET DRUNER R T A — 5 i N B L > TRO TN 5.
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BEM7ILI) XALIZKSAE  (UF [17) 1%, TSRO E S REZ E
THRIAEREbEE L CERE L, Zhva it FED 1 > Th BT L
=Y XA (Genetic Algorithm : GA) |2 L > TR Z & Tt zHEE L, Z D
IR Z Rk x B le 7 — 22X L CHRIHTE 5 L 9 I —EBEE L71=£JE ICP
(Tterative Closest Point) 7 /L2 U A ACHIHIEE L THAAHZ E TV BEDOS
WEZ RO D FIEEREL TV 5.

BEROEH T —2REOLITHLGMESE RD@Y, 2 SOMERET —Z R OAL
EAEICEE LT, A DOICRSCHISRATCHIBRD 8 5 b DO, FlHIRS L E <
MEASEDPTAD FENEREIN TS, L L, 2IvbDHiE%E 3 DLl EOiEE
T A ORGE~EH LTS 6, 2 SOBRET — 2 MO ESERZEO R L -
T, 2R E L TONBEAERRENRE S 2-oTLEI EWIHI NS SH. Z ORE
(XML B 7o I, IR DB — # OB A E 2 W TR TV, Bk & LT
DILESEAE L R/MET 5 TENVLETH S, ZOREIZK L, Gannon & [10]
I%, Chen & [9] OFIEEBEEOMRET — 2 TX % X 2 oMb LILES
AT T D. ZOFETITL, 25 1 DOREET — 7 DM R 2 IEREER & L, it
DIRRET — & OPERFRIN O HIEFR A~ DL T A — 2 7 ) IR LALEIZ I -
THHIE L TV Z OER, & JUS T D Bl 2§~ C O T — #2125 L TR
F L, R LB & OFEED L WV ) TR TRERBZER L T\ 5. £,
Blais & [11] 1%, Ly T 7 74 X DOF v T L— a VB EZMITIT) Z &2
K0 HEBET — # BIORIS S A RE L, £ 0% A OO & L CER L7
7= BB e 7o b 1k CTo D VEFSR (very fast simulated reannealing) |2
K oTHR/MELTWA. LML, WINOTEL, A LT FahrbEois
EAEAE R CRBL SN T — 2 DAz R L LT D,

F o, BEOWERET — 2 M OME ST 2 WATENIAT 9 & O TIXRW, B SR
BT — 2 gl LIEfEGEFEE LT ERD [12] OFERDH L. LnL, 2
DFEDOENL, AR OWE OTIR 2RI M EEER OB —# &, LT 510
INSRE LT TR O BEET — # OALE SR O LS.
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bz E0nb, 3 IRTTIIRE T V& AR T 5 72 DI, BEEDHEEET — % Off
BEAE W THNAT O EN D D, T, Bl b IBXOEHET — % 2\ EAET 5
T LT SHEPH G RN D & B S . & 2T, AT, LA BIE LN E
BRI DX OERET — 2 x5 L L, T b OEET — % M OALE A %
ITHIZATV, IR E L COfriE G EiaEx f/Mbd 5 FIEZIRET 5. £z, 71l
MEE BRE LI EG SRR A ERTH 2 LICE 0, (iBEAEREON L%
X %.

2.3 HARE

BEEDOWEET — Z 1IN E AT SND Z 2Tk T, WIKEA O FEFE R 25 S
, RO RIEDIDNEIRT — 2 L7250, ZOFEE T, HDEIICHK L THE
DRI DFTWIBNPFEL, T—F L LTHH LIS WET TRIILETHD. £ 2
T, ORI OIFAET DI Z 1 SOFR CTEHL L, 45E X QB 5o
T—H %1 ODIRITIIKET IV E LTHRETHHLERD .

HAEDOTEL LLTFD 2 SIS,

o RIEHT — X Dt
o TERFEHRT — X D

AEITIL, AT DUERTFIEI OV TR 5.

2.3.1 WEEDOHEFE

KEHT—2DHE Chen © [18] I3, balloon model &5 I FREE T /L& 42
RLTWD. ZOFRTE, BEOBEHET — 4 1SRN mBENIC ZA A v 2T
R SN T= 2R & &, TARB A N S BN GRS, SRR S5 2
LIC RV BEROIIREHRE A A v 2aTRODHLDTHS.

BREAST—2DHME Soucy & [13, 14, 15] 1%, HEDO =M A v 2DER Y )7
ZHNTRUBEAERL L, & O HEE Z BT IR E LT i O I IEST
ELleb b, ZORA RO Z NEFENZ L > THEHF L, A v 252 T
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5. I, i Z =Ny F THOLZ LIZE D ZNEDA v 228 L
BETNERD TS,

Turk & [16] I%, ICP 7 /v Y X L% —FLOER D DRV = A v 2T
HTEDEHIER NEEEZT oL, Ei > TV A8k (TUER =A%y
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