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Abstract

Abstract

3D reconstruction from the 2D grey image has been a research hot spot in the filed of
computer vision. Making an intensive study on the hot spot, and proposing a method which
adopts the contour lines from single image to complete the reconstruction of the rotated
curved surface. The method extracts the rotated object as the research target, adopts an
adaptive method of Harris corner detection to acquire valid contour lines and their sub-curves,
and then acquires the axis of rotated object according to the type of sub-curves and
information of characteristic points, combine the geometric properties of rotated object to
realize the 3D reconstruction of curved surface. The experiment indicates that the method
could conveniently reconstruct the 3D shape of the rotated object according to its 2D grey
image.

The paper focuses on the following aspects:

1. Using a digital camera to obtain image of object is often difficult to meet the
requirements of the experiment, in order to enable the result of reconstruction to be the real
shape as close as possible , the image should be processed. The processing mainly include
image smoothing, noise removal, and the necessary color conversion and threshold
segmentation, so that it can extract the rotated object as the research target from a 2D image.

2. An adaptive method of Harris corner detection has been introduced, so the valid
contour lines required by reconstruction could be determined in accordance with the corners’
sequence; Focus on the solution how to use stack technology to assist the eight neighborhood
~ search process to trace the two valid contour lines, and then obtain the sub-curves and their
characteristics points;

3. The paper mainly takes the rotate object whose generatrix contains circle arc as the
research target, and discuss how to identify the type of the sub-curve according to the
geometric characteristics, and then focus on the solution how to construct the axis of the
rotated object in accordance with the type of the sub-curves;

4. The rotated object acquired by camera presents a non-ideal status(not vertical status ),
in order to deal with it conveniently, design the related coordinate transformation to correct
the object’s status to the vertical placement, so that the 3D information could be obtained.

5. Making full use of the geometric properties of rotated surface, combine the valid
contour lines and axis to acquire the 3D information of the rotated object.

6. AS the practice of the theories work of this paper, use OpenGL and VC++ 6.0 to
complete 3D reconstruction of rotated surface based on contour lines, and it also provides
good interactive operations to users;

Meanwhile, in order to embody the integrity of the paper, it introduces the simple

operations of 3D graphics rendering process and using mechanisms of OpenGL.
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RAXH
®

L 8

B 31 REMABEEAHA OA X
Fig.3-1 Intensity of diffuse reflection light being related with Incidence angle 6

XFAEHRE, WHEP AMERENN, NP ABAKBENRENL, 04N
5LH¥%M, PAKERSEERE I, BBA(Lambert) R34 5T HHE -

I,=1K,cos8, Oe (0,%) (.2)

Hd, K, e[0,1], IWiERMEE K5 RE(diffuse reflection coefficient). H1_E = AT
DES, LASAHAHoAEX ME5RIEATLX, BHSHANMELTX. WA 3-2 B
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B=F HALRBERELREARS OpenGL HA
%,L%ﬁ&&%¢ﬁ%ﬁﬁtﬁ%,Aﬁ%eMﬁEOQ%ZEE%,%0>§Wﬁ

S LKk S SESTIRA RS P AT TFAREHME). EN 5 LEBERTEL LR
frRE, Mcos@=L-N, WXE2)TUBRK:

1,=1,-K,(L-N) (3.3)

3. i 555 Phong HE R

SR KRR T (N & R BRI FOLIR A RS T SRR — SR AR A XL,
EIFTIRAE “EtX”, ERGVERENAS LR ITHRE RS 5IRN. SIRFEBER
StERR, REASASRMATREEAAM. N TEERSEDEER), AHAFTR
SHA, MEEE REEFE R 575 | LA 66 F BIR ML, MWE T %77 [ MERZUER R &t.
XPTAREAE R, WR. BRERERRT, HilRHELE Phong AL H

A 32 FEBHEHRH
Fig.3-2 Non-ideal regular reflection

W 3-2 fim, PAMARELE—A, LAMNPIEAXBENRE, AT BRS
), VAIMPIHRAMAKNKE, oV 5RHMKSA, Phong MERTA:
I=IK, cosa" (3.4)
Hep, ANy TR ERZINEIDRSANZE, BR, Ea=00FmEEIRT
) LEERAME, W ooy - 7. FEARGA, B
IL=LK,F B G-5)
KBHE RS MAFTEB.S), BE—AMERRAKER.
I=1,+1,+1, =K1, +1,[ K,L-N+K7-B] (3.6)
ZRBE A EPRETHES. BRNESEE RN,

3.4 OpenGL # K

OpenGL B F 7804t B FE FE(Open Graphic Library)# Silicon Graphics(SGI)/A 7 FF & (4

13



LR RFBE AL

= TAKHE, ER—MAM FRERENEHFEH=LEHE. OpenGL &
& AFRBRNBRLEITIME, SEtME. BatE. ERLE. SEBRE. 3)E.
BERU R ERARSE . G&U LT, FYEBEFRKEED, OpenGL
FERA=ZENYEBRZI—ENFE L, ZELEBHGAR, HTET.

3.4.1 OpenGL# S tE 5 4% %

OpenGL 2 — 1M ABHIZE#BEERER, B TEHORERNEERS. L OpenGL
AERFFRE N ARFA U455 EHESFEERBH. OpenGL 7L Visual C++
BEEO, FTIRERMEXRTENERES, TUREEENEREMTESE. T
X A ST & B 9 — 884> OpenGL #1E1EE B A4

1. &4

Ho it RSN EER E B P AR RN A, &, EXR#HR. OpenGL 4t
TEEWERLE WS, ATUHELEYIE. OpenGL BIFEER TIREREAM H. &
ZUERLHIRES, TRETREZXM=ZEWECK. #. THE. REFHUKER
fh £ Rt T 7 22 W B 3

2. X

OpenGL BEERZREFEELTHNB LR BXATHREFH. EE. T
BRI SR, BREZHEPITRECRES N BUREHH LR TEHEXTE
REHARE R TS RENFATREERENB.

FATRENMESBE, THREHURER—NERNFTEE, tRE2—MK
Titk, il 33 fin. EFRENER—IMERARERYEERANSZ, BEENY
HRPRSFAZE. EHREEEHERRERSH AT ENRERIERE, X7k
BERRYBERYERS FAHE KA EAR, MERETTSHE 2 K/ ER.

R¥E
r

ZFE

e - EFE

AN

iy i phirg i 1

viewing volume

B 3-3 FAARPMFK
Fig.3-3 Orthographic projection view
3. BiEEARE
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F=%F HIRBRABERERS OpenGL HA

OpenGL FEAEMRNH F#F, B RGBA A FHifAE 5| (Color Index)HE T . 7£ RGBA
ERT, IENSEEX2%EA R, G. B EMIER, ENIE4LE Alpha {8555
A, Bl RGBA . AHFEEIIERT, BRENFCAREBRIERR, HERIE
¥ 171 B 2 % (Lookup Table)F AT R. G. B fH.

4, ZBUOMRARE

FEEMEVMFELEREENFR. MTREEWE, REMEMALBRRZ
J&, ALmEHN=4%E. MPE=4ErBROAR, BABEMVE. LEHE. B
B RMREERAXR. ERIPEBEFEHNDA: BH H(Emitted Light). 85K
(Ambient Light). &4+ (Diffuse Light). B Jt(Specular Light)®®); # B & 4 &k
i BRTPYEEARBREARNAGRENALKE B SHRALEGHE ST B RS E
MRS RBHEE.

3.4.2 OpenGL# T4 R &

OpenGL BEBLHIMETATE R KBRMLUE, FRANTUERXUHETERZ
B)E#E. FAETER T UURMEX LN, ERXEE, BTHEXURLERERLAR
T 1 PR AR B BOR SEFR

BTt XA—ATR, MEMREREUREERLATE. SMAHEXEKOEES
FEHANR, BlE. R, SORAERNUFASE, EEFHERT OpenGL LUR R K /i
W07 R FP AL B AN TR B R BE . TR A RENRE R T RBIH TS
R EHITNBEHMT

ERER/LFMETHEERBYEZ — FREREE X T HREKHR, BRI,
RARX FOLIRAEAR, OpenGL FiX L2 ) B3R E WA E R ERZ K.

OpenGL ¥ B & X & Eh:

void glNormal3 {bsifd}(TYPE nx,TYPE ny,TYPE nz);

void gINormal3 {bsifd}v(const TYPE *v);

FEmERRE X EREXAE MG, DERHFINE HER=ZA2EE nx.
ny M nz; MBRAECKARE M, B v REA—MEmIEFE =/ cR M, Flmn
v[3]={nx,ny,nz}.

OpenGL A5 R EREWH B ERNBNRBECHEZENENESHEFRBCETR),
BERETRFUANTAEAEMNER. —B BEFAFTETHUTAMERERITHE.:

(1) FEEANHE: E—NPEA, FHEHIOER, BREP—£HREW,

B—&ANREBYV, FTEERAN, WFEEERRETFHEANRERNXBGERSLFE),
BIAN=W-V;

() HEEAERTE: NTHEERANERTEFREMH, WRERHERER
RImFHIHEE. BREKSEE, OpenGL PHEAHAR it FRERIER

15



LR RFB L2403
. TR BBEEHARN, XNEKIERERINERSMEH T EEN DDLU, R
JEREUNZ UG EARBHI=ZAN K vl v2 EREARDRER—HZ L), BRYE
E R BRI R,
OpenGL T fk R BT 87 JR 28 4 F B B 7«

SR J ENE || BRSEE \
mEE | 1 AT g
= — J =
855 Feit
%
EE% T ERIRIE
R . — wEm
gt v
IR e
X
& 3-4 OpenGL L4 &%
Fig.3-4 OpenGL working principle
AR BBV
RAM= P SAm P B P Swss M A0%E Y ZheE
SR T BER

B 3-5 OpenGL 2FR%E
Fig.3-5 OpenGL rendering principle



RUE ATRESNWEROE=RERTE

EME ETREENIERMA=HERLZ

4.1 f8t3&

MeHAREN=EERRAREIYRY. BOHEURTIVHESSHHAFEKX
MEX. B, HXYPEASBRBSNESHERAARES: ETLYNES, #2
T B AR AR E d R A RM. LR S BB RIEEARE(U TR
ZAMEFHIN=SER. Hit, NAREFR RS REBH=ZEEE-ERIH
PLETE 2 Rt SRR ST R R 55 13t B A7

FEHRH—METRRL IR thl =g ER T, ZI7ER I R ek i/
FRIUAHETR, RIBREGH ZEREEETEERNERH L =EBR. THAN X
FER RIS T HAN TR,

4.2 3 Hr &K%t

A SCRTB SRR BEE i T A =4 B, B o T A A 7T DA — 4P 2k C(L
W AL BER— RN R L REFETEm, BTUAEERE R T 200 E A A e i T Y
XWKER, —R—PEbZ C; ZENHRH L. A, HEMEML C. XEFHERMEL
B AR A RO BRER, TR XX 40 MR L MR T kAT N B

4.2.1 ¥ B #736 BASRIZ (RS R AR IR)

W 4-1@FR, A1 1B Sony707 MEBEARHIAEEBIMTEN, X HEHETIEL M
RIS B R L BRI SRR R R K BARRK SN —RIEH, Him4gR
T 0 BERE thm . XK R BT BIES EIRME, SRUE 4-10)F7r. REERTEN
R, BAFRNEZRERBNBERELZ. WEZLE, KT BEERKEIF 1,
BrEURIA 2.1.3 Firp 2t ol i) 8 B AR KR BRERER T 15, A 2| 4-1()Fi IRk 88
BRE.
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NP R e SV

()R B% (b)RE 2% (cHEARSRIZ
B 4-1 $3HRERIE
Fig.4-1 Single contour tracing

4.2.2 A B3 RAERI

MEE 4- 10 mHITERE M AR BAREL, B, T &£, ANHSER. B
AXHAMEE, REEHENARNTFELPRE, ARZREBLENFL), WE. TH
RIME A TR L, XBEY KB TR s X, NI ARG EL.

EHFRBEESET, DTS REAROARR-FEENRHE. FIHW
Ak, RTFARMEL, ERRNKASRRTEPEARKEL, ERHFLUT L.

(1) A s B3 EBIR BERIHE D) ) 5 30 B R B RS I A A3

() AR LA EUEIDERNZ A,

() M YRR AELLRTT R,

@) At —HREER —HIEAE;

(5) R AR EBER, T HBHETT MAREEER, B8, AQRRTHE
BRI Y RN KA RIZART TS, ARG SAEHEERI .

WRIE Lk L, e st ERRE T L EFAENE ERENZ —HA R WE
B 4-1(c), E. T, &£ ANEFRBENLTLAEEREAMA R, BIRTEA i
B oy X 330 576 4R

Tk, WA SEEHAMT

typedef struct tagPOINT2D

{

long x;

long y;
}POINT2D;

FIA 2.2.2 5P pr g | B 69 —Fh B & R A9 Harris 71 SR RS 4-1(0) BT R OB 3E R

18



BNUE BETRBEANERNE=8ER &
LRHEAT f SR, BRI EIS & pl, p2, p3, pd, pS, p6, GRMMAE 4-2FTT, KA
I “+” FRiD): RIS — 4 AR jpoimIEIRE f BRI AR IS B T4,
#1245 p,p,p; FIHIZE p,p, pe BN ERFIEE OGRS, THE pp, ML p,p, Nk
HERRIRE, ML,
RRBBIT I, H5E—% M jpoint]T BT R0 S f SATR I AERAS
B, Kk pp, MLk pop, B, LRME 4-20b)F7R.

- P1
P4 £3
Ps p3
(a) f.EA8m (b) A

B 4-2 A7 #A AR AR
Fig.4-2 Validated contour exiracting

EIRLFRT, FEXRAENREAESREYHERACENRR, S8RELkX
Mk EMLFHARKRE. BTHRERSBERENAE, HASRUFFH L
22, NMEBREEMRBEELSRERE. B 4-3). 4-3()F RIS Rk, £
S AU R AR BRI AL B, (58 R — ik 2R AR R R R, X
S AEAT LR —RFI B AL E R, B E1 % B AN A R0, SR INA 4-3(b).4-3(d)
Fi7Ro

Pl

£l

P4
P3

PS5

P6

(a)R B 1% (b)Y A EAR]
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LHXFRLFMRL

P1
P2
P3
P4
P35
e = | P6
(c) RE® (d)A &40

B43 SHRETAESH
Fig.4-3 Corner distribution in multiple status

R — 4 R AR BA jpoint(|FIRFEIR TR RMAN AR % EANaE,
Tese b 8 A AN RS R BEE B AR AT 2R EM R TR, FTUERR
BRI SRR SRR A A R TI R, LB 4-2)FT AR, ST
FEHREMS, LBERET mEM, AEE F90° ZAIN, KB 4K LLT JLFF:

(1) WMRFRE#%EE&M: jpoint[2).x>jpoint[3].X, jpoint[4].x>jpoint[5].x,

jpoint[1].y= jpoint[2].y, jpoint[3].y=jpoint[4].y, jpoint[5].y= jpoint[6].y,

AR PiPsPs s PyPyPs s
(2) WRFRHL%MH: jpoint[2).x<jpoint[3].x, jpoint[4].x<jpoint[5].x,

—

HHMREL: ppps. PpuDss

(3) WRRE R %M jpoint[2].x>jpoint[3].x, jpoint[4].x>jpoint[5].x,

jpoinl[l].y?’{jpoint{Z].y. jpoint[3].y#jpoint[4].y, jpoint[5].y#jpoint[6].y,

HEREL: ppp, PiDsPs 5

(4) R FEEHL &M jpoint[2].x>jpoint[4].x, jpoint[3].x>jpoint[5].x,
BRI L PiPyP3s PyPsDs

(5) R FERHL &M jpoint[2].x>jpoint[3].x, jpoint[4].x<jpoint[5].x,
ﬁﬂ%ﬁﬁ PiP2Pss PiPyPe s

n ERRRITER AN R R E A B RMER E, NS, et ihmE .
B, FIE)RIMA a0 AR EE. RRIAA— AR E—REINEARAF, @itk
ZARVAE A EEURARIERALE, F8RA - ELUFERHARARE, WE 4-4).
4-4(Of 7, MEDHHAT ER—RIIME G ERE, BEEBHENNALENE, &
RuE 4-4(b). 4-4(d)FIR.

R —4E AR B jpoint[ | IRAERL T A2 L1 A IO A A A5, BB EHE AR AR RO F
R FF5 & b5 R ORI 2 IR MR f R 92T ZE AL, FrUAEL A B R Lk i
BEE A A AR LTI L. UImE 4-4)FT BRG], AxFERRENS, &8
RS R, ABETE 0° FE 90° ZialHt, KEA[4 A LT JLFk:
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ENE ETRELNERNR=HERTE

(1) MR LM jpoint[1].x>jpoint[2].x, jpoint[3].x>jpoint[4].x,
HREHE: by, Dby s

() WRRE#H L4 jpoint[1].x<jpoint[2].x, jpoint[3].x<jpoint[4].x,
HRRIBL: ppy, Pobas

P2 Pl '
P4 P3
(A)F B% (b) A EASR
Pl P2
_ p3 P4
RB% (YA S

B 4-4 it th DA ELH
Fig.4-4 Corner distribution in simple status

4.2.3 A BB LRR(SE S ZA LML L)

A 2.14 FRNAN L B RIREREE, XNHFABEEE S HH TR RRIRER
R BRERERFVE), DRI RER. BT EAEE HENEXREBREAER B —
RIELREK = Rk, TR B E LM R4, BUE P 4ol 4 UL L 89 = R L R M Al
EERFHENIHRAEESHFEAS. U, UEFAERRBE ENMEITRE,
DHNE B BERAAT R, FHRETBRRIESE L5 T A5 BIFFRAEE BB M HA
W B 4-20) BT 0 B 2 ), MEBIZA MR L, At miiERERELR)
PHEMAL, X 4-20)FTR B & B LR ITH R

i, HEABTRBEUTSH:

(1) BE—%SEHEBA point]], FILLRF XS BT LT WAL BRE PR T )7 18
HMPWFABERE LW HTE SR A(BRE L2555 REKT);

(2) WE—4HAEHWEA alpioint]], apoint[], a3point[], adpoint[], FLARIEHIH) %
fF, RTINS BREME LR E A
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ILARFRTFMIBX

(3) WETWEZE coun, counl, coun2, coun3, cound, couns, coun6, counT;
(4) REZE L, YIAREWREN-1, AUBHIREKE, BEXRA—£FRREL
BATESRE, AN —FRBERETER, L=-L;
(5) WEH MZEEBEA Direction[][], I B#THIHL:
Direction[8][2]= {{1,0},{1,1},{0,1},{-1,1},{-1,0},{-1,-1},{0,-1},{1,-1} };
s, ERREFSETE AR\ SRERTN, EATEE X —MEESE,
Hike XuTF:
class Stack
{
public:
Stack();
~Stack();
bool IsFull();/#% & & Bk
void Push(int x, int y);
bool ISEmpty();/AR RE X%
void Pop();//Hi#%
void GetTop(Point *pt);//EUL TR TG F
protected:
private:
Point data[StackSize];//i% B & ¥ A% A
int top;
|5
B B\ S R AR R T
pStack.Push(StartPoint. Width, StartPoint.Height); /4 &5 S FENHERE
IMERRTR U R E — W, LRI T\ SR, HERAZ
while( !( pStack.IsEmpty() ) )
{
pStack.GetTop(&toppoint);
pStack.Pop();
for(BeginDirect = 0; BeginDirect< 8; BeginDirect++)
{
CurrentPoint. Width=toppoint. Width+Direction[BeginDirect][0];
CurrentPoint. Height=toppoint. Height+Direction[BeginDirect][1];
if((CurrentPoint. Width >= 0 && CurrentPoint. Width < IWidth)
& & (CurrentPoint. Height>=0& & CurrentPoint. Height<IHeight))

{
IpSrc = (unsigned char*)IpDIBBits + ILineBytes *

22



BUE ETREINEFHT=GER N
(IHeight-1-CurrentPoint. Height)+CurrentPoint. Width;
Pixel = (unsigned char)*1pSrc;
if(Pixel==0& & !state[CurrentPoint. Height][CurrentPoint. Width])
{
pStack.Push(CurrentPoint. Width, CurrentPoint. Height);
state][ CurrentPoint. Height][CurrentPoint. Width]=true;
tpoint[count].Height=CurrentPoint.Height;
tpoint[count]. Width=CurrentPoint. Width;
count++;
Yendif
Y/endif

}
}/endwhile

Xt b ERERE R P A IRAE point(| P IR T ST 2 BAFIR, T HIERA RO HHNA
M, HERE-RREINERRBEETIR.
WR poimIFHEZRERBRUTHRFTHER—F, MK ZREAFRE
alpoint[]9:
5. 1: tpoint[coun].y<=jpoint[3].y, jpoint[2].x>jpoint[3].x, jpoint[4].x>jpoint[5].X,
jpoint[1].y= jpoint[2].y, jpoint[3].y=jpoint[4].y, jpoint[5].y=jpoint[6].y;
&8 2: tpoint[coun].y<=jpoint[3].y, jpoint[2].x<jpoint[3].x, jpoint[4].x<jpoint[5].x,
jpoint[5].x>jpoint[6].x;
15 3: tpoint[coun].y<=jpoint[2].y, jpoint[2].x>jpoint[3].x, jpoint[4].x>jpoint[5].x;
jpoint[1].y#jpoint[2].y, jpoint[3].y7jpoint[4].y, jpoint[5].y7jpoint[6].y,
154 4: tpoint[coun].y<=jpoint[2].y, jpoint[2].x>jpoint[3].x, jpoint[4].x<jpoint[5].x;
5% 5: tpoint[coun].y<=jpoint[2].y, jpoint[2].x>jpoint[4].x, jpoint[3].x>jpoint[5].x,
jpoint[5].x<jpoint[6].x;
MR poinIPHEZERAFHRUTHEAPHERE—F, WK ZZRAFRE
a2point[]#:
500 1: tpoint[coun].y>jpoint[3].y, jpoint[2].x>jpoint[3].x, jpoint[4].x>jpoint[5].x,
jpoint[1].y= jpoint[2].y, jpoint[3].y=jpoint[4].y, jpoint[5].y= jpoint[6].y;
1&0L 2: tpoint[coun].y>jpoint[3].y, jpoint[2].x<jpoint[3].x, jpoint[4].x<jpoint[5].x,
jpoint[5].x>jpoint[6].x;
1% 3: tpoint[coun].y>jpoint[2].y, jpoint[2].x>jpoint[3].x, jpoint[4].x>jpoint[5].x
jpoint[1].y#jpoint[2].y, jpoint[3].y7jpoint[4].y, jpoint[5]).y7jpoint[6].y;
154 4: tpoint[coun].y>jpoint[2].y, jpoint[2].x>jpoint[3].x, jpoint[4].x<jpoint[5].x;
%% 5: tpoint{coun].y>jpoint[2].y, jpoint[2].x>jpoint[4].x, jpoint[3].x>jpoint{5].x,
jpoint[5].x<jpoint[6].x;

23



LR RFEMI AR

it ERidR, BITRB—FARREBAHTOR, ERARKNTTE, BB LR
BRLRIHAT 7 BLo

MR poin[|FREZERFLUTHAPHER—F, WEZRERXRFRE
a3point[]¥:

&1 1: tpoint[coun].y<=jpoint[4].y, jpoint[2].x>jpoint[3].x, jpoint[4].x>jpoint[5].x,

jpoint[1].y= jpoint[2].y, jpoint[3].y=jpoint[4].y, jpoint[5].y=jpoint[6].y;
&0 2: tpoint[coun].y<=jpoint[4].y, jpoint[2].x<jpoint[3].x, jpoint[4].x<jpoint[5].x,

jpoint[5].x>jpoint[6].x;

154 3: tpoint[coun].y<=jpoint[S].y, jpoint[2].x>jpoint[3].x, jpoint[4].x>jpoint[5].x;
jpoint[1].y *jpoint[2].y, jpoint[3].y#jpoint[4].y, jpoint[5].yjpoint[6].y,

&L 4: tpoint[coun].y<=jpoint[4}.y, jpoint[2].x>jpoint[3].x, jpoint[4].x<jpoint[5].x;

&0 5: tpoint[coun].y<=jpoint[5].y, jpoint[2].x>jpoint[4].x, jpoint[3].x>jpoint[5].x,
jpoint[5].x<jpoint[6].x;

MR poimIFRIXZRRFHRAUTHERPHRER—F, W XRELFRE

adpoint[]9H:

1§46 1: tpoint[coun].y>jpoint[4].y, jpoint[2].x>jpoint[3].x, jpoint[4].x>jpoint[5].x,
jpoint[1].y= jpoint[2].y, jpoint[3].y=jpoint[4].y, jpoint[5].y= jpoint[6].y;

1§05 2: tpoint[coun].y>jpoint[4].y, jpoint[2].x<jpoint[3].x, jpoint[4].x<jpoint[5].x,
jpoint[5].x>jpoint[6].x;

&% 3: tpoint[coun].y>jpoint[5].y, jpoint[2].x>jpoint[3].x, jpoint[4].x>jpoint[5].x;
jpoint{1].y#jpoint[2].y, jpoint[3].y#]point[4].y, jpoint[5].y#jpoint[6].y,

&% 4: tpoint[coun].y>jpoint[4].y, jpoint[2].x>jpoint[3].x, jpoint[4].x<jpoint[5].x;

1§/ 5: tpoint[coun].y>jpoint[5].y, jpoint[2].x>jpoint[4].x, jpoint[3].x>jpoint[5].x,
jpoint[5].x<jpoint[6].x;

4.3 HRERRA)

it LR EERE, CLANERREMEMNFEHME C, TEEX MRS R
BN REHITEENR. REIXFHRNZEERF L, X0&SBRELHITHE
T, MTTARIE &2 B Bl 22 B K B Mg H e e X AR . BT LA B, AZB% Y
For B ek AT R ARG .

BRSEAETE R, hIF I 45 & 304 i FO R AU S 20 e e T L B L, 0 &
TEHR. AXEEENBEMTEBZBNESEEREH MBS kih&PHER
REEEANSH=GER. RN BEH AR R R R0 5IH 5 4 ih2k B
(CRELER), BBREAOMTENE, NRENREARREBEPN—&HTHERE
Wil. TEMHRET —£FRREBEZNIFESBRBLZREELBR)F T THXRR
RBP4y BRI R R 8 5 BIIRIE alpoint[]s a2point[]+):

() BEM/REE line, VIHHLH false; EBESBRAPHEAFLES, WRER,
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FNE ETRBEANEEHE=CFERT

LR P A MRAEREZEATHPE AR EEBTRRPES, WHHlz8d
FHEBHMZESUBRKREL, REM/RER line=true, I BB a2point ]3I 5B
R HIRRNRG]; BUHANQ).
BABELRHARERRWT:
xbl=(alpoint[0].x+alpoint[cound-1].x)/2;
ybl=(alpoint][0].y+alpoint{coun4-1].y)/2;
if((fabs(al point{coun4/2].x-xb1)<=0.00001)& &(fabs(al point[coun4/2].y-yb1)<=0.00001) )
{
line=true;//i#% & b3 | B 2% 44 B b H 2%
for(count=0; count<coun4; count++)
{
1pSrc = (unsigned char *)IpDIBBits + 1LineBytes * (IHeight-1-
alpoint[count].y)+alpoint[count].x;
*]pSrc = (unsigned char)0;
}
}//endif
QFENHR Lid %M, WREZHEB RN, HEHATRKFAPELES,
iE) A A HIVE A ZBRREMKE S, FRAMER, REBE=ZS0E—FRINKER

o, BIEERNE L (x,y,) FI%E R,

1
—X Xy Vyy
x, =% - szg 1)
-2
k E,
(e thyxy,, + i XEi)XEz
E 2x E
Y= : 42)
2xE, E, -k xE,
R={Jx-x)Y+0-5) 4.3)

Hh@x,y), (5,9, (4, y) BAHAZBRRIMEOES, &, FRAGEEE—%
REHEA alpoint|FHFBREKFHTEHE), L ABRRMBRNER SR AELNHE,
(X0 Vi) ABRIMBE R E L RELIT RN, E=x"+y"-x"-y') E=x-x,

E,=y,-yo
HHHA-THERRANFTER:
(x-x)Y+(-y)=F 44
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LRAARFML M
REM/REE cir, ¥IIaHH false; PRBATHRET SHILIRE (x, y) BE LWL

FER 44EREE—ENREGCEN), HHATHENSRBIRE (v, ) BHE LR %

f, MEAZBEADERN—RIIZE TR BB AR, FERERREERE
cir=true.
W& R RERRIT:
rpoint.x=xr;
rpoint.y=yr;
for(counter=0; counter<cound; counter++)
{
r=sqrt((rpoint.x-al point[counter].x)*(rpoint.x-al point[counter].x)
+(rpoint.y-al point[counter].y)*(rpoint.y-al point[counter].y));
if(fabs(R-r)<M)
{
IMBERERER
IpSre=(unsigned char*)lpDIBBits+ILineBytes*(IHeight-1-alpoint[counter].y)
+alpoint[counter].x;
*IpSrc = (unsigned char)0;
11335 R ERFMHIR F R RITHE
coun8++;
}
} ,
/lcound A%t alpoint[]F RH R E R NI
if (coun8==coun4) cir=true;
Xt aZpoint[}7r MIAT LR K ENRF, BN, MR a2poin[|FHBH A
Kk — BB, WX RN adpoint]P B LI — & LR .
W 4-5(b) BB A2 AR RRFEHIS BRIE, HPoBRE Cll AHE, 4
Bz C12 HEW, CAHRIME C12 HE L.
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BN ETREANEENE=BRERE

ci cl
c2i

\
Ci2 L\Ci2
C22 C

(a) &S & (b) w&ins
B 4-5 X LR R
Fig.4-5 Curve type detection

4.4 3+ FREH

e T MRS, M A (BB R BL) RSB ML 5, EREMHER
FEXT AR o

— R, AANER AR TR, SHRUTHMERESHRREERAEE
BHEHARREREERENES: —RANASXABRAE ZREMRNER G
ESRABRIKE. AN, £RGLEDEY, FE28T - ERUMBIIREEBERK
HRAFFHBRRBEEAEFK. LR—RIERKHRS RN EZN IR,
B, ASCRM T —F T e 0 FR it IR ER A 16 e M ARG B 7 7% o

ENBATHERENFRHZE, BENMAXTHEANBRS. SBEATHNIT
BRE R T N R (W BB L), BTAXEZEUFETSHEIRBR
SRR NTANR, RE=ZSHE—FBEINK TR, BRTHRRFAEERE
RO BEATRAMEHE IR, PRTR. BE—IER, NN T S
Bk A PRIA. R, TEEX=EAREDIERS BRI S MUFA.

4.4.1 B34t @R

mE 4-6(@FTr, hEVMEE ZREARER IR A(E NS i —R5ist
BEUBRRCHES. WA 4-6b)Fr, ARG ERBERRENEESEE
R AL E AR EARC OARRAE A B0 € BRRE RURERT L A1 7 ¥ 3 [R) 1 R BE e B T ) X R
.
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LR RF IR i3

(a) MstR & (b) EHRRA
B 4-6 HEEHSGRIHIFEIIRR
Fig.4-6 Obtain the characteristical points of rotated object in arbitrary status

RIEXFRRIE, I IE SR TR e —E A R, B2 INE S8xt PRl e
B—EARLREANES, FAEMEHNEAMRERDREAN EH=EAFERE
) UMK ELATE, AFERLNEAMKER, REEZERHPESL
AT,

HE, EEALEHTES, SESH T EHEMSRREFGRRY KM%
WEAEK, WME 4-7)FT7R, o sZIVRE SN PR e I LB =AM AR 56 B8
BELMEN=RFERES. BR, RULTEEENEBFRZIFNE-R, RTEX
KEEEZFIHR.

AT HREERNEAE LU RERBROBHME, F0TH T 7w e xR, W
B 4-70)Fw, 11, B AAALERKER, KA, B, 16 3HRANRHER, KR &

. BN, B, ffEZ% N3 MhEL, SEMPEXKTLENTA R, TAWBT 5. E&E DR

515, #ARHEZDISHFAL BESPA LT TFEEANBHES L, %
HER L B X FRA

I L4

n* T6

(a) EERRFK (b) AR 44
B 4.7 ELBRAFRHELT AL b
Fig.4-7 Construct symmetry axis for two unequal circle arc

X HIP 4-6(a), 4-6(b)sr HMER _ LR ikt st FRe, 4 RnE 4-8(a), 4-8(D)FTR,
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FE ETRBANESEHE=R TR
HARARie s SR R E, B 0 — AR

(a) MR8 &M st k2454 (b) BAK Sk iR
B 4-8 HEEH SRRAH Tk
Fig.4-8 Construct symmetry axis in arbitrary status

4.4.2 5 sk w @t b

AR DA RN R B, X6 SR B N R E T AT T AR,
TR XS B TR s T RO X B RS T BT R A N B E M. EAEFED, FER
F Iy e o TED 0 R el R SR N R Rh O PR TO Al e TR S5 ohE A LT X RR 1, ZEMI R 2%
HEASAEAMES, RERERPZ —HXFRE, BInE R RaiEh BT 3
TR AR, B R EIE O REEEHT TNE, BT=AHE—&E
I, USSR REEMHNEREEHES, AALSAE0NTE, BdRENEER
BUR/ gtk B O RR R L5 (B 1Y .

B tEt R — &M% CAHBIREL) RS R msn. £t
ER—-RIMERLEEER, REFEMBE C, MZt&HTIRA, A%kt
RESAEBRS, BAEFEW 4.3 55FE. LL 4.3 3598 alpoint)s a2poin] A5,
LI TR AE R

1) H alpoint[][FEBRZRERAWRAIRELN, a2point[I% N AZKREIIERZ 4
PHZHRE MR, WaTLURYE alpoin[|0f B B 257 & #/Mie 15 10 PR,
TIX R BRI SR B 5, X BEATIT8;

(2) 3 alpoin[]PHFHMRE AR RELEIM IR, R a2point[]F 77
SRR SRR BRI, MATLAARYE a2point[ 1% R 5 I ER # & B/ e A i %
PRl

BZ, REMEAERRBENRELTBREPSHREIMBRRS, BT LR Rk
R e AR X FR .

BTIW. £FFERMERANZE SR RIE, A THREEOEAYE, WE
B RRRAIN, EHMERBLTHEMHFRZ —, WikE R e B e
pogiit:P

(1) line#true, cir=true;
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LARFER L FARIT

(2) line=true, cir=true.

T EILAE 4-9 FrnIR & B REREEAS], X RARNTEURAES R HT
] EHAT N BE 47

(1) WEREZR a, b, c W d, e, fRHIFTPFTBREINGEEEIT/E RIS K
By AN NMEMAENRY, HHERERIBRNTRERE.

BRIMB 1 K& TR
+y’+axx+bxy+c=0 4.5)
(x1,y1), (x2,32), (x3, 3y A AR 1 KA. &R, PEA;
temp _ex=(x1x y2-x1x y3-x2x yl+x2x y3+x3x yl-x3x y2) 4.6)
a=(y3—y2)><(XI2 HI)_ B3-xa2 +)2) 1-)2)x(3 +)3) @.7)
terp_ex tenp_ex tenp_ex '
b (2-x3)x(xd? +)1%) N (3-x)x(2* +y2) - (1-x2)x (33’ + ¥3%) @38)
C ep e tepe  lep e ’
c=~(x1> +y1*)-axxl-bx yl 4.9
BRBIR 2 BT ER:
C+y+dxx+exy+f=0 (4.10)
(x4, y4), (x5, y5), (x6, y6) 73 H AL 2 IR R+ B FRIKA;
temp _ex=(x4xy5-x4x y6-x5x y4+x5x y6+x6x y4-x6x y5) 4.11)
1 UEXCE +38) (6-pOGS+75) _(4-Yy)xGE +)6) @12
temp_ex tenp_ex temp_ex '
- (5-x6)x (x4 +y4%) N (x6-x4)x (x5 +)5%) N (4-x5)x (x6" +6°) @.13)
tenp_ex temp _ex temp _ex '
f=-(x42+y42)-dxx4-exy4 “4.149)

Q) BEPREHE, ZPRELRALTHINR | RSB SHERNG, K

BAh: y=kix(x—ml)+nl, AN | ERNLXSEROELZNFE, (m1, nl)
RIREL 1 &R AL RIEL I A

3) HaE LRPEL SR 1 AT 12(x33, y33), FILE 2 BIAT 5 P2(x44, y44), LA
K& . P2 i O(x55,y55), TE 4-9(b)BioR;

s1=1/(1+klxkl)x0.5 GRAEIFEBREAREER) (4.15)
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FNE ETREANEENEAZEERTE

52 =-bx kl~-2x kIxnl+2x k> x ml—a+ M1+ M2 (4.16)
Hep:
M1=b*xk1> +2xbxklxa+4xklxnlxa—-4x k> xmlxa+a® ~4x k1> xm1* (4.17)

M2=8xklxmlxnl—4xnl> ~4xc+4xbxklxml—4xbxnl-4xkl’xc  (4.18)

s3=—exkl-2xklxnl+2x k> xml—d —M3+ M4 (4.19)
FHr:
M3=e*xk1> +2xexklxd +4xklxnlxd —4x k1> x mlx d + d* — 4x k1> x m1*
(4.20)
MA4=8xklxmlxnl-4xnl>~4x f+dxexklxml-4xexnl—4xkl*x f (4.21)

x33=s1xs2 4.22)
y33=klx(sl1xs2-ml)+nl (4.23)
x44 = slxs3 (4.24)
y44 = klx(s1x s3-ml)+nl (4.25)
x55=(x33+x44)/2 (4.26)
¥55=(y33+y44)/2 (4.27)

4) HBIE 1 FIE A R RAIRD B 78R (x11, y11). (322, y22), WiE O(x55, y55)
A, BEFTFEKBRNIB IR 1| MEANAANEZ)NELETER:

y=(22-y11)/(x22-x11)(x-x55)+y55, %7 F2 B0 Ky R s 5 2

(5) WA 4-9)FT/REVRX—NEH R IR h 1 #9785 Bk B 21T R R E
RARg. XTiiess s i, &R 0E 490w, I, B 25 AWK 1 ERES
MR, L BRSBTS, 11, B XTXRE L FIXNHADAA P1(x66, y66),
P3(x77,y77);

s4=—exkl-2xkIx yl1+2xk1* xx11—-d —/M5+ M6 (4.28)
Hep:
MS=&xkI> +2xexklxd +4xklx yl1xd —4x kI’ xx11xd + d* - 4x k1> x x11°

(4.29)
M6=8xklxx11xy11-4x y1 1> —4x f + dxexklxx11-4xex yl1-4x k1’ x f

(4.30)

31



LERFRIEMIRI

§5=—exkl-2xklx y22+2x k1> xx22-d - M7+ M8 4.31)

Hr:
MT7=e*xkl* +2xexklxd +4x klx y22xd —4x k1> x x22x d + d* — 4x k1* x x22°

4.32)
M8=8xklxx22x y22-4x y22% —4x f +4xexklxx22—-4xex y22—4xkI*x f

4.33)
x66 = s1x 54 (4.34)
y66 =klx(slxs4-x11)+ yll 4.35)
x77 = s1xs5 (4.36)
¥77 =klx(s1xs5-x22)+ y22 “4.37
L
A 1 Pl N
55 72 P 2
I6 3 P3 3
(@) ARiTddAE S (b) HEAT AR

B 4-9 FAEAFIR T A4
Fig.4-9 Construct symmetry axis of rotated object

BREZ, MTEBRRERERME, STHENREL, SHRARRELPESH
B RS, BRAHERTTLARIE RN, KB LR FEREB M e AN, X2k
HARR LR R E M

WP 4-10(a)Fi 7k — RR A E 24 e b5 i f Rk 200 BE 2 2 B IR /5 18 3
AR BR LR s X HLEAT A1 R B SR R 1 S B 2t P 4-10(b) BT R 8 4 RS B
2 XMEEAARRBEEHETHERERA, LHHEPEFREMB, 2HERFHEERN
BEIRA. PRA. ERMCAHE BNRERIF USRS, WA 41088, HP CH
B 1 WELL, N, R, BARE 1 ER=AMFES, B4, IS, I6 AME 2 ER=ME
fER: RIBATIR A, B H i B ICBRX FR SR IR B R J e th i RO AR, #Ai
LR 4-10d)FTR, HP L B ABMXIHRE, P1, P2, P3ARAME 1 EH=
MFER N, 2, B XTI L AR, o1 4 11 REFRA P1 ELHNP A, b2
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FNE ATRERNERE=FER) X

K 13 RITFR R P3 EARIP R, MEXIRME, b1 /5 b2 sibEENFFM L, H50
RERAHL.

(@) SRRz (b) & s BEILR
L

7 17 ol 1B\ 12

i5 (a0 1, N LR Y

6 3 p3N\ P

(¢) #H& LRI (d) AR At

A 4-10 adtkh 2t s
Fig.4-10 Construct symmetry axis of rotated object -

45 B/ E

WA 4-11@)FTR AN ANAE N EH A2 5TR LB L E R BN &H BRI
2, B 4-11b)FT7R L RiZSEmixia, o hERREAR DA, iR FFEN
—AXNHEE. HTHEHHE, BE 4-10)FHXFE L EE—ENAE, #18 LF
ITF Y 4, WX AN RE EFTA S E SRR BEE N R R ARtk . T
R EB, RAEMREREENE 4-11c)Fin: Bxifmm L BgPOoR O tE—E
FEEREAE LFATT Y &, 3HaFafRiy L1, N hREEZ AR EHE—MRE S,
di RN B LKESR, K0 FP0EO0KES, WRE/LMEE SdkEZE N
Xt R B RTAA KR A o1 BB RREH L1 BB RS RLZANA K d1, FAFRR 11 BlFPG R O MR

BARRA d2. | L1: x=x0, L 0(x0,y0), (x,y), BHERWT:
x0-x=dl
{\/(xO—x)z +(y0~y)? =d2
LR EAR.

(4.38)

33



Il N T A DA
tl(xO—dl,yO—\/dZZ—dlz), BENHETE 01 £F L AR ELHMKA

x4(xo+d1,yo—Jd2’-d12) - T r3(xo-d1,y0+Jd22-d12) ,
t6(x0+d1,y0+s/d22—d12).. B R E O AMEEN B, NEERGx0-d3y0),

15(x0+d3,y0). &t LRZE#RZ J5, ERANARKMEWNRE 4-11(d)FR. RE, ¥fFE

BE— R ERERATHEN SR RTH R RARRRRLIRER, B
B I AR B R R AR AT

(a) IRitthtE s (b) At At
Ll 4

h)

(c) TR (d) #=HETRE
B 4-11 & $aedt & o) LAFH R
Fig.4-11 Coordinate translation of simple rotated surface
34N B 4-9(b) BT /R BER A 1T AR 3R, [RER L, FHRMTWE 4-12FT 7,
BG4 RME 4120008, P11, 2, 353K 1N, 2, BAIEHERF LIRS,
t4, 15, 16 X pl, p2, p3 BT HEHIFLIRR. FER, WE 4-12(2) LIRS T XF
Thes ik LM AR B CREER, HRENZRDE 4-120)57R.
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FNE ETRELANEEHO=HERTIE

L FA |
d! Il _E,_ t
Pt I \ t4 Yl M
” 3 - t6 \\ t3
(a) I EHH,H; (b) =RETRE

B 4-12 S faedh i @ oh AR
Fig.4-12 Coordinate translation of complex rotated surface

4.6 et @ = 4B4E LR

B 4-12(0)FT R 1 23 — R B RS R R IR BL (UL T AR ZEI0) R e AETRAE X Y R 45 4
FHEATH—RINER SRR, SERES R L1 e — AR, HEZIIKE
MEANZEABESNRMEE R, FERANE 4-120) P ZRAE L C B
P, ZPEA—HAEE. BT, 2 IES AR R e — A B A Y I I i 1 B 5%
M FHREMOE TR RSB RMEE — AR —RAGANES. BT

R L1 RATT Y #89, BREAIGE AR r4(x,y), L1: x=x0. 3T 4 EXTFRA L1 /9

T2, EEHN Na,b), r AGHRA C KR, MG, i))ygﬁ CHIEL, EP rex0-x, a=x0,
b=y, WAz BHEUIFHRIBHEHE:

(x—a) +(y-b) +(z-0) = O=H I S, ZPBR—ANHESHZERSEH, B L
R BH— SIS HoTEY,

x=rxsinpxcosf+a
y=rxsingxsind+b 4.39)

Z=rxcosg

REU LU, BB 4-120)F MG L C REELFLIRRT. AT EE
K&, EHESGRNEO NN ZERRRNIRER, WHE 413 FoR, REGEEEE—

BM oBRNMYSZHi%H, M2 MEXOY B LHHRE, 6.2 NM'5 X #ilyks,
HAMEEXHL, FFUXAHOHO0, 439 FRETAR—THULAIWMTSEGTE:

x=rxsing+a
y=b (4.40)
Z=rxcosQ
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LR RFMLFAR

HP0<p<27.,

B 4-13 £ Zeakst o & 6 LA
Fig.4-13 Coordinate analysis of complex rotated surface

ERAWRERRREN—F5, HEGRNTHETES FRRRRE LA s
B(BELB)B2 A

BE N ERREWEEA surfacepoint[ 1[ 1, ATFHEBRFIEGE LIS, MR
Xof B A TEE R G M B surfacepoint[count|[i], FHH TR count SN FHP—F BRI
BELE cout MR RA, i NNT HiZRBSNRHERNERINE i MR BA
FERE—A, UK i HTREEN 0, ERREN 360, BILL—BER—NRAHEITIE

o XBEREEAAINE, I B sufacepoint{count\[iI=A3BA {mxs ny, nz}, B

LAB B e i EE TR R RARK ERARIER:

3.1416
1800 ) :
ny=b 4.41)

nx =a+rxsin(

4.7 4k

AERYTETREEAR, FHRERLHTREHIEZNTE. SNEREESZH
SREX HH SR B B AT A0, ARAE A AR IS, BAIREUN TR R, HH B
LHATHB, HEREBEILMEFENE 0B IRE: RIEHS 0 B SRR R Hogs
RS, MG ERARMER; B ARSI RISHS S LRRER BRI
FEFE A =415 8. XMTERIFIAERERILARE, BASHABRANRER
ZHE, EASHRBTSERENRRMEMNELEZIORNOFR, LREH, AR
RBEFH, WTUEXYRS . BOEIE. TUNEFIREG ZHLANE.
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EHE ETREXRMNERGHHERRLERHS TN

FLE ETRBENEEHEEZRRRITSEH

EENSES, BRET-HETRERKNESMWA=GEEHE. FERITXERH
REREATER, Ll OpenGL Al VC++6.0 A F AT R, LR —IMETRELMNIEHE
HE=4£EREAL.

SIRABRRFZLE

5.1.1 OpenGL# R

(1) BETEEFRE DirectX FETHRI R UKLMBRE EAMRETE, BRRT
Windows ¥ & LHMFF R, 1 OpenGL #] L FEFEE MK .

(2) #HF Microsoft A E7E Win95 LL/EH#EH! 7 Windows #:4E R4 124t OpenGL
FerrE, RER=4EFME-RMENER TESGOHEDR, AMTUERN ESR=4
BN, W CAD |t Vi BBl =83 E, NTEAIS. B EH{FH OpenGL
REVLHCH=4ERHR.

(3) OpenGL FIUA g VCHEFES, ETELRFXTENEEL, A{RIEEZERN
IEFAtERIAT S .

512 FEA+4&

(1) KHF¥E

ARG Windows XP F& E{#H Visual C++6.0 EE. 8 OpenGL F & LH..

Visual C++6.0 —ANAJRLE). ERKNFA TR, XXAHEEMNIE, R&R
AW EAEBENHALATIRE, BRERFHANZEIIGE.

B OpenGL ZELIEFHHEINALR K, HE OpenGL ZE AN H 71 LL
59, FERRGHIX— AR Visual C+H6.0 FTEREh, FTUARGEE T HLEHFHILR
ZR.

() BHEE

Inter(R) Pentium(R)4 CPU 1600MHz(1.60GHz), 256M HJPHfF, NVIDIA Vanta/Vanta
LT (Microsoft Corporation) &-(3Z# OpenGL).

5.2 2GR

521 A4 EAK B

FRAH B B AR R TS5 R e T L AT R S AR R B 2 e iR,
BRI REA-NETREANREFHA=HERRE. REBIFN:

(1) RESA P —REA BARKRA 0 R EE R TRBRE N, Ha
A2 BHEH BEN Harrds f AR, FEMAPRREZSETLENERR
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TARFEREZARI

Bk

(2) RGP EREREENTRMETTE. STRMHRARREDHERA
BRRE, S44I30HRERNDGERFEERNBEREEEEER: RN, #©
FEBAEN —EBEMIEKIRE, ERENHROAFIRRBLEATRK. XEELN
IR A MG e X AR B EME R, XML, vk —F i E X R
7k, BEB A MG th BERE (R B X PR

(3) BN HAR R, KIERAL EAEHZRARE, UMEZ/ERNEH &
SHEN=ERFER:

(4) 7o P s T B JLATRR I, AREESRBLS R P AL B R A =4 LS B

(5) RADEMER, SREIIBLSL R KRR

(6) REKIFHIRIETE, J7ERBIE;

522 RAMEREN

A

RERERI
v

i AR
y

RHRAERER

v

FRaE
v

Te# i = 4 {5 RIRER

!

I N E

4

A 4

h 4

=)l b i 3

A 4

) 4

B 51 asH
Fig 5-1 Organizational structure

523% 4R EMR

REMAHRITOTE, BEXEE, TRE. ZE4NTFRETERZEEE).
THME DA TABER LK. MARHAHE SR GRLCERE) RS,
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PHE ETREXNEFHEERRARSER

¥EE/TAR

ZHED =HRED

B 5-2 #ARRRBIER
Fig.5-2 The overall interface frame of system

53 RBES

531 AREE

SRR ARG =S RHBERRBOR, RGBT, BIHHE=EX RS
R A, EARAT KA phong JMAER, AT, BRHE, Himt.

SRARE MRS HENHEEER, ERECENRN, EFBENHRETRE,
SEALE R R BRI T:

GLfloat light_position[] = { 800.0, -800.0, 80.0, 1.0};

glLightfv(GL_LIGHTO, GL_POSITION, light position);

{# F glEnable(LIGHTING)#! glEnable(GL_LIGHTO0){T F 7% B8 K J2 F L% .

Glfloat mat_diffuse[]={ 0.8, 0.0, 0.8, 1.0};

GLfloat mat_ambient[] = { 0.8, 0.8, 0.8, 1.0};

GLfloat mat_specular[}={ 1.0, 1.0, 1.0, 1.0};

GLfloat mat_shininess[] = { 15.0};/4 5%

glMaterialfv(GL_FRONT, GL_AMBIENT, mat_ambient);

glMaterialfv(GL_FRONT, GL_SPECULAR, mat_ specular);

giMaterialfv(GL_FRONT, GL_SHININESS, mat shininess);

532 HERBNIBEOTE

M RBROLRZ 3, BEERITEHANSGRER. Bl LEHSAERETES
BEWE, EETARRBEFERILERN, WA URERERERK K7 2kE
HiEmE.

FZ SR OpenGL BN FEF KRR, FEFIF OpenGL HTHER AR TN E
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AN o e o T4

2rt, FEECHIERRE LM SHITRRL. ZBEAEFHRN, ¥ surfacepoint][]F #
AR ARETFHANARARNES, MRRXWT: di(count, i), (count+1,
i), (counttl, it1), (count, HDMF—ANFEPNIALE, XHEARTTLUSE5HHAF
HVARE, BEEHRMAEL.

ERERHALXALEEFZAMAE, MEBIBECEERMERSM,
RFEEAREHRRER, ©EIHESYEMRRERAA, I E kSRRt
. XTF—AFHE, HEgRERER . oxFim, #3588 0mEngEs

A—H. AR, MTRFEHE ERAHETE: (x-a) +(y-b)+(z-0)' =r", HH[
URERISAAKREBEININELESANENE. U444 HBHEATE
surfacepoint[count\[| 451, JER&R FX[count)[[II=AEEH {sx, sy, sz}, HTTRFT
Xt RIS R LR ER R

sX =2xnx

sy =2xny ¢é.1)
sx=2xnz

Hi, {m ny, nz} & sufacepointlcount[i|I=4"5r 5. WE % mgaEH4A

FXNINATHFBCEE AN LR EUATR R %R E. RIRTEH surfacepoint[count)[i)F1
surfacepoint[count+1][i+1]A7¥E R &, KX AN M S T R (9% [ E AR N K33 M
B, REMZFEERES AR ES T/ IUL e e AT .

RAERT, EERSH/NUARE 26, MELEM A SREER S, XERTT
PATEL2 I DY JE 3R i A R At b vk ) BE BH S 58, BRI gINoamal3f(R1, R2, R3)#E4
AL BN ER. BEEFEHREORET, IR, WELBRHR.

SHEWNEDE 4-10 Frif R KRS MAHIT=RER, A THRERS ROILK,
RIS, KWk —E AR, SRME S-3 R,

B 5-3 etk et
Fig.5-3 3D reconstruction of rotated object
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FLE RTRBAMERHEER AL S5ER

54 XA

REGRGLR P X BT S EIRIE. A THERARNELBEEER, E=40H
PREVGUIRR, SRR B SBEH. BUEBIRRE=AIRIEE N AER
MRS BIFFIAE sceneRot[3], scenePos[31%, FH/ 4% F Bz A 83E3H I AT = dead AU ¢
ATheERE

55 %K

551 FR4EX

ATRIEETREZNREHEERRZANE XN SERYE, FHLEIEHRITT
UF=4%K.

Wk 5-4 Fror, S8REE BN —RARETERRKZEA, B Sony707 h3HEARN
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