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An approach of generating the curved shell plates’ processing method using virtual template is discussed. First, to

extract the curved shell plates from the point cloud obtained from laser scanner which include obstacles, an

automatic efficient curved shell plate extraction engine is proposed. Also, the flow of the measurement and analysis

is totally automated by an automation engine for ease of use by workers. On the basis of efficient data measurement,

by virtualizing the templates of curved shell plate, the processing plan is automatically generated by comparing the

measured curved shell plate and virtual template. Then the practical processing plan is finally generated through

the worker’s revision to automatically generated plan based on the template review in virtual environment.
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Fig. 2 Curved Shell Plate’s Extraction

FETIEL. Fig. 3 DX D ITIMRDOAEE D — M P syare & LA
L, BRI — & 28k Sk A 27 1 v T 1 v
2L 015§ %, Kalogerakis O™ v UHHTFE VIZ LY i
ERO RBNE R A Ox v UL LTHIET 5,

W, BTy VO[T LITEERARER L, Mkt~
4 vT 47 L WiE B-Spline thit 7 « v 7 4 > 7 DTk
V. HERECHE AT O,

Domain B
Domain A 1

5
Curved Shell Plate X ,’__\,_,)‘*—”"] ErmS
=, 7

\

& : Eloor Obs\lt,‘; " G.}wm Starting Point: Pyrgre
® i Heating factor _
ngine il FProposing Engine = . .1
Reg”m : P g g | % \ Fig. 3 Obstacle Overstriding
% Z LT, BEadfke ko™ v 2 TE RIS 4 Wil 7

- S % contfol kikata
" anual
Base Check Stick o urvature ehavior > 2
. ; I ! o ois
—— p— - M

U YT AT EITD, BEIRA DTy DPogge DI A DH

TR — i SRR LW SN D KOEAP (Py, .., P %
%,
BRIRIZ, POIIP; &SP ogge & 18 5 I A O RBEITH L

Fig. 1 System overview

KAFFE TR L=V AT LXK % Fig. 115737, KRR



CWrifi B-Spline HifR 7 4 v 7 4 > 7 DEATS, T4 T
+ > 7" L7z B-Spline #iff & FZEICFHI U 7= Wi o sSRERR
T 5 Z LIk o T BT LW B 23859 5.

Ubo7Fat2&#0iR AT 2 & T IEEMEZ RV
IR DT — 2 i RETH 5,

23 N—FVILRBEFTODY

ARFFECIx, 3 0 MK O EHE RO 3 oA
DOARBIOEEEREAR L, S SHIC ERFPHE RFEL
WA NS—F ¥y b BIZAEKRT D Z Lo T ANA—F v b
ARBZ LT D, FEEZ L TICR <%,

231 EIDDER

A OJED % AR T 5 BR1E. Lagrange #iffik % HC
HEB 7233 7 U— b B a7 4 v T 4 7T H L
WZEY BE T L— A0 R Em A KO KT BT 5,
232 ERERTEOERK

ARFLD RiF U E AR T D720, BAERTEHE &2 AR
LVEDRD D,

E9. Fig. 4 D1 FE H OARBEL H RO S Py D HBALE
WY My ETh, £HT7L—h0v R LEabYE, E
HAbL=b oz —EOlEEH L #iE&hbe T HY L T2,

__—~ Upper Plane

P frame
Fig. 4 Upper Plane’s generation

WIZ, SMRD 7 L — D ITHEP frame (2% L T/ —3R1E
TR T 4 v T 4 ¥ 7 ETO, W' ZAOTE LI
ERET L LIk, AR ERFFHEEZERKT D,
233 RELTFEODER

BUED iR OFEMI T, Rig LI m & R L LTR
BONEZRE L, #2330 SR OREE 271469 5.

Upper plane

/7 Perspective points

Bending direction

-
; Perspective Plane

Fig. 5 Perspective Plane’s generation

ZZTH. Fig. 5 D ED LT 1 BT L—LiROHA
P % ERETFEITAEE L SIS OB P pro 1515 B 1L
FO_RE, 2HT L= AT R Pme. SR TERIND
Fifi A B Ui & L CEIT 5,

2/4

BB TN TOT7L—LTRELERN KT D LD
(CN—F ¥ VAR & G5 B Ol 5, Bk S iz —
F ¥ /LARENT Fig. 5 D TFTO X S ITAYOART L FERIZA
&L OMEREITZ 5,

24 MIAEBBERTIVDY

PER DB AHITAT > TV B IS 0 SR T 5 it 7
0 A& N—F v )L LIZABTHBLT 572012, il v 4
WD 3 WILFHT — & & N—F v VAT 2 - WO
REABTHIT I TP EHHK LI, 2 2Tl Fig. 6
WR LI R HBNVAERICOWCHT 5,

’
Frame Line
Calculation

Comparison of
Curve Radius

Processing Plan
Generation

T

Registration

Virtual Template
Bottom Line

.....................

Fig. 6 Automatic generation of processing plan

FTVICP 7T Y XA V% ANTA—F ¥ LARE L 4
WEHU AR — 2 O EAS DR EIT I,

WIZ, 7 U — AP R REECTH D720,
B-spline Hhifit 2% FHV GHEI 7 L — A S8 2 RIS T 1 >
T4 ITT D,

BB, 7L—A T LI, 7 L— L5 S O I
RO D, A0 SMROF T L— SRR OWE & AR DK
W% Fig. TITRT, HylZZ D7 L — LFRONEOHRIET
HD, Fig. 7O L 52230 A0 58 TIRED LR m o
1/nOFERICHER T2, & X 5 8OMHELFIT, mPICE
Nz % & WA SMEO KPP EFTO BRI OR S 1AM
i, TRESEIE, R CRRESNDLPIHEEOR S 134
DOLIRWEEEFIAT A TH 5,

I

|I Ry
1
! L;=1L/n
Py | =L
Lo Ry + H,/2
i = R!-
Measured Frame Line
I
’ Rai
[
P, Ii lgi=Ly/n

. R, + Hp/Z
ot =
ot

Fig. 7 Processing plan(heating line)

design Frame Line

KoT BHFERICARDET, 2FEV = 1,127 5T
RPAZBAE N2 2 B IEVESE T M B 72 AR O e T AR 132X



WE7n, RQEANT1IODT L— ABROK SOFTE
AR D FENHE L R A2 2,

H,
(Ri=Ro)x~
Al =1 =l = o X (1)

Rix(Rai+Hz—p)
(Ri — Rop) X Hy/2

= R X (Ry; + pr;z) > Ethresh
BRI Fig. 8 D X H 1T 2 7 L — AHROpflE 3 B
&R D MP; & PrypORICELE L, FHAEE ETNT
FREMNIT D5,

(2)

u

A Apia

ﬁi”

Heating line

B} Bpy1
Fig. 8 Extraction of curved shell plate A

25 N—Fy) KRB O—)L-FERBIVDY

BIE DAY 0 AN L5 3% 7 0 & A T RFEDAR
FNZHER L CAMEDTERAIE LN E 5 MEFER L TH
by KVAT L LT, BUTO7 a2 AE&HET 572012,
N—=F VAR ZABRIZEN L CTHRETE2 V0%
BAZE Lic, BRMICIE, AROEE &30 7 L — L8O
—EATHOVWTICP AW T EA DY EITS 2 L T,
N=F ¢ VAR ZSR 7 U — b EOEEONEIZES
LENTE D,

F. IOV ERWTA—F p LR & T8 T
B35 2 & T HEOBY L U BT I EE AT
5ZLHAETH B, BT, Fig. 9 ® X H5IZHAE LF
HE SRS T AR 7 L— L LD AR —F % LA 5 7
Bh Xt #2230 AR & ARTREGD OB B RO & INEVR &
LTWa,

1=
I [ 2 | Rotate
| ‘ | virtual ’T” \\
1' | ‘ Template : ‘1}
| I
| ‘i ‘l L;]\
| l | e "“ B
o e
l\ ‘ ‘ T
| /| P ive Plane -~
N 1 erspective Plane
| b a b : contact point

Fig. 9 Manual generation of processing plan¥

26 EFHEl-SHI7O—OBEBIEIVIY

HMl-otr 7 e —o b o P 3 A R —v g Y
AT DOBEEE M - T VAT AfEa~ 2 Fa AMOR
DOIELZ LIZED AT AL RAFrF D
=L DRFIET O o

3 T—RRETA

31 T—RRATAHE
#1230 SR T RAERK > AT L O FEAMEREO R &

3/4

LT, LN OHEH O 1T 5,

© At Y oMEEE

@  AN—=F X VARBUC X BN T RERTEORHNE
® BBtk

3.2 SR IO O EEEHE

Fig. 10 1ZR L7=AEZ H TR > THLEHAIL =250
BEEME ETIME A ORRET — 200, MO TET
AT 52 H2HNET D,

Fig. 10 Curved shell plate A with noise
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Fig. 11 Extraction of curved shell plate A
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Fig. 14 Automatically generated and practical plan
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