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A Transparence-refracting Algorithm Based on Discrete Points

WANG Hui-qin, PANG Yun-jie
(Department of Computer Science and Technology, Jilin University, Changchun 130012)

Abstraet  The modeling of traditional realistic image generating is on the basis of polygon, which has some
deficiency. For example, drawing precision depends on the degree of detail and the method of dissecting, quantity
of dissecting and crossing computing should be needed during the generating of realistic image, the procedure of
sculpt is complicated, and so on. A representing method based on discrete points is proposed in this paper. First
we pick out some points on each curved surface in the scene. Then sort and store them. At the same time, a
transparence-refracting algorithm is proposed and realized. The key of this approach is defining the checking line
segment. Only the points in the sequences that are corresponding to the pixels on the checking line segment may be
on the refracting line and the points in ather sequences cannot be on the refracting line, Thus a huge of points that
need not participate in computing are abandoned and computing quantity is reduced. The experimem results show
that the representing method and the transparence-refracting algorithm can reflect the matural transparent
phenomena virtually and accurately. At the same time, this new method can eliminate lines or faces easily and
manipulate flexibly, it*s data-structure and sculpture are simplified t0 makes the adding, deleting and modifying
curve faces easily. In conclusion the method based on discrete points adapts 1o the complicated scene and cartoon,
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0 5

I

KHEBREEE R EOMEY, SENE
KRERLHBRETEAFNERFE.ACH
EMT — B (DL RMETRBT £ #
RV RN T e T R A (D)
ERLBEB LRI BT AP RIARME K
ARARZZE, Bt ERRE R RS S SE

E2WH FREPRE LR KRN TE ST E (20010183041)
W A8 - 2002-06-03: % [E] E KA : 2002-12-20

HREREETROBE 2B O hkx
TG R TR BIBAHWT B IR
HFET AR ETR LA R 5P
HHEABANES, B R AREENERE
LB B HRE T A, WA T i X
HREMENR LR T HESTRERF B,
e b b SR S EEIITE -3 - S0 8 ]
TG B i B 8 R4k B S Ha 1T 3 R R 35 L BT 1Y
TR (B 30 5 7 vt ) o 1 R AT S SR A L BB

TR A I (), T




586 v B g L 4

®eEAM

FTHLEGRBEHER R FWATARCER  IFLHR
TETHEEARN SR,

1 ETEBSNRTTE

HEAFERAFERE . BTRE, A XERAHK
HEHTHE Rk 2 & 580k R /9l & in L5
1.1 thmE#s

H 757 2804k Jr 1 40 23 ) Y 1 R A RO T/
ZnBME 1R XL AT KN
HCAE, o 22 ) AR % A A e LA AR A T )
HEEHER.

1 s

1.2 ARAHE . G HEREEHA

— I HEEENNEE  ERE L RS,
A S W, AT B s AR
FEGFTHEHENEATLAS MAAE THM
ATHE EHSHTEMENERSEER.

B EERME LS SEBNE N NE
HIEGRBIRR LGB AN 8RR, nE 2
Bim W RN R LHEEES S. '

Bz 2 (e A R R

RKREWTRELHESMBEE D S), BN
BRATEHBCONE 3R NG EBEH 5 (2,
YO EEBURT s HHRER MR E X4
BERMTRELE W B E w,, B3 H BT 4 5
s il oty T b 4 B

B3 HRELMERARTEEE

Hw BMEERAEASGSMEAEW K
4 A0 A5, Fo~d1-G2- G2 &b&ﬁ?ﬁl‘miiﬂﬁéﬁﬁﬁﬂ.
BERRGS w WENRR G=(g..g,2.).WES
How MERHHHERN E=(e.,e,,e.)  TNER
BGEENEENT . HMCSEHNARKTE,
TNITA 4 B B 7E <oy 3 403 B A B o T OO R o A DN
BEIMREM.

REZHRURHARHEN E MEEEN
HEFRHERE. R TEERESENER. 45
BEIARELNSBENAER. LRSS
SEFEREERPIART LA - EEANE
PR EEA MR AR R HRR, &
BHFR. MXMHERETEEFRET X4 RE.
1.3 FHEEA

AXFRAMFREMERSE L8 MR EA
Bi—A~ S EFEF), P R RFI AR L L f L. 2
THERANEEEEANLT Fe . EnEsER
HE. ST FITNABREEERE LR AT #
THREHF . MZ EWELIRRE T = HRADTH
FF oz R/ EHFTERATH (08 4 Bz,

B4 ek

R L2 W R 8 B i b6 — 4 A
w; B, BRI RS AR R T MY = A A
HUARER s (o, DX BT+ REAK
MERZRLE EHREAGE 5 FR)ERR M

.

[

e

i

T T R T R A O BN

g,

R

RS

s
&
I
kA




EsH EEHSH: —Fha Tl oS f A B 37 5 80 587

B4 AT EN. SEERE RN IES
TRFIHE ISR OHERTEE, KA
EREBEARN EELSHHE. ERETE Y
R AR,

5 o [A) ol T b AP LA

1.4 MEARFIHENES

(D) MERKENEHRZEH.

FEHCBEEAE B R, b T SRR
X R BURBEATEY , MTTRE G T AR B R 2 H.

(2) BARS 5, 1+ il 6 B0 34 .

i R AR M — s e, B 1
TREEM A L BOE, TR R T 2l T8 50 B MO IR A 3
AT FI T 5 N MR R h  E BD T

() BEHFERL.ECHERFE.

TEG R A, T vk & -l R 2
IR, B — A A O e E R
W, MTT AT ITERR AR B R B ERM T B4R,
RAEETHEELER.

W HEGRERESHEERRBEWERF,
BREAEEYE MR

HTRABERNERARSGRPFERTAY
BRERAFR, BB A HEAREEREEH,
EREMTIHBMITE B AL, M R 8
Mt ZERABH BRI FEG T, Ak
B9 0T B A /N T 4 ek B PR A B k.

2 BT EEBRAE RS R

EXTHES, AUBEEMEHAR LG
BES MATREAEMREARFA b 0E 1 4
R ENS R ERFHIE, BT oE RE -
MBEME. W 6 Fim, BEA p REE 5 HAE
SUP B LA MBS ZE B | 8RR MK s
RAO IR pe MR 0 BOYCHT ST B0 B B
MR K 8 . WA ) HFIRBE 5. AR
oo BRI A,

" 7‘ [T
\:Mﬁ
Be REEEFHHYTR

2.1 EXPTHA

BT REGRBECHNIBRE LR EHRT RN
W, HhE RS M R RZA-BER L 18
BRE AT AR - REN A BT RS
BadBRTFRAMNFEL BT AAFERERE,
B ir%Rit
2.2 WHRHFHEE

HARREBRNTAXHE WG R EaHE

T= —9V— (cost, —jcosf IN

HH.cosf= A 1—7(1—cos?f,) ,7]=%,;¢"JF nHR

2

ASIE BB T3, BTSN R— s iR gt
2.0 K AWSA.0 BTGt f.cosf, HAMKEN
5V BB KN 2 BT 7 i e
BV MK SRELFENMVEBRLS W&, HE
H A4 e T ) Tl R R e BT,

2.3 MERNEER

WE 7R SME o ERBELOBRE N 5.
W LRINEAR ISR L R A RS
BRI R L, AT 11 LB RIS 1 p

MB R IR B A IR AHHE
BRSERR NEREITHEIR TR NS
BBk A A 4R B B 4 104 R PR SR R TR 2 oy
—HFEWER. b T AR R R
PHRAHATREEL L MRSt
MEFFIT AR TES SEH TR AH
Bt EE.

R EATERL—AYR L. 2104,
HEFATF Lo FRABKHL B F M KRS
L5, BT L3 SR S 4R AR 48 B0 T LR L SR IS R ORI,
SRBERBA LA HREELS TR,

(L L, 5E¥M.

Ea—
S S At



588 g EERE PR

HBEEMAR

ﬂu@] 7Fﬁ731\'~‘£1ﬂ-ﬁﬁj L, —’ﬁﬁﬁﬂ‘]fﬁ)ﬁ (] Es
LR Bt sic, B AG WI£2 B

T ’ /<
AT Npa,

By L P

!
.

g -~
S,I' ’_-' 3, / & T3
Asfg |

i
! o
ni b |
B7 L 5SRFEEHEL

(2) L, 58,

mE 8 iR, 1E L EIR— 8 Q. ZEMH S
BB EO A B T B R A RE R LA s,
B HUsO N AR BERHE FREARN, &
BRBAARSERIEE o EITHE EHE.

g i,

iﬁh‘ﬁ\!‘; ’P} o
o ] et
s
o
4L »

SR PTIERL,

Aﬁﬁl ”1 //
if,:(/
Wi

B8 L SRFEAMTHEA

ERERNEERE . WEKBE LS TREMNE
MEFF TR BERHESHHE L MBS
d, & d/NTHEBEME RS 2. 4 THEDNSHD) .
R R R TE T AR L — BB & (0 po ) 4T
BME L MTAREETEZATR R AR W
RES 0 BEVH A0 p. EH YA EE
LdaR HERIAESEEHEL . ERERAE
BB E TR R B e — 4 A28 (kG
6§ T IE 5% s MM ESEA . BRBAN
B R piapaps).

2.4 BHEWEWE

BT ARSI REEmE —
TREABAHERG p ) EBEEFH L L.
MRS p. BIRRWERDTHE, MRS ERS
EsXATRESZEMES L —EHF A ek
WE MANETRE, S ERIESNRERD
AT A AT R,

W o AR, B RAET G p BREENS
KA, BEHSRHTA 2 LWRE BEFHE:
HRIDA . SRARHERN LUSSHFEN 8
TEEAHERSINHR L Lo L RF R H
BHEK L Lty MEH R dide o das B
JEHIER A TSR S0, BB L H
I REASBZEE. Bl /2 SR HBE. o
RGN L O ZEER, I L ZE T,
HE A min(d,,d,)/2 £F & ZAT 0 B8, X ARk T 1A
BEMENEERRES . REEHAK L.

B9 SIEwemE

25 RYNREANEER

HEHEPHFR R BLYHBRENS
AHRERAMERE:;FMN ASESEAPRE—TA
FHR KRB FENE g W 20 . RAEHEER
N I=t,+ Q- HFTHEEHE. Hep L f1
I R p MR ps SEWHEEE 0 B K 2, BT
WEBAWNEVIFO<1) =0 KW p. HEE
PR RLBEY =1 REERAS p. FEMY
RRE T2 AZH X8 Tl PR 480 A8
BB A S AT . E e SR BT RE
— RS SRS =1 B E .

B2 XM FEZMUMTRERNGERNE
TREFFIFRETA SMER —&RL L, W 7K
FHTHHRR—FL p) AWMENHR FUZ
B HE5H R AL RBEARRS L,
FrRERZA.ETEBZINTERRSITHR
A FTREAE ST JL 55 o B O B R T AR YE 4T TR
£ T T, FUR R R 4R B b 18 R %
FF iy 5 RE T S48 L BT,

3 %X B

EHiIoEHIERARIFREFESERWHE
2 HP . BlroME 1l REATSAS NS H®
FGE 12 M 13 MR BE T MR e S HRE.

ot s mmgned

e L TR T Ao

AT S T

AT T TS T ST

e NIRRT

SR R

P




F5H ESN%. -METHRRANEHFTHESR 589

M1z #xhk

4 & B

TRARKY. FARUARRFERLTY
EERMGRE B AL WETUENEREY
W43 Bt B, A B A BAR , T AE I R AR
EIT AR, SRR, B AR
R PERATREASE M 10 28 13). [, 5
ETERAMELRERLE&ERYHEMA T T
¥ . ams) BEha bRy eamat. .

YR AEEE BB TR AR A, b0 1
BRI IEMB M RA. N 5% T RMAES
B 1000 [ R T AE 5 0 B 98 o R T b 9 77

$ & XN

1 B HMOEBEIM]. Jb8 . AR R . 1098, 309~
330.

2 EENE.HEW . ERH. HANBEBEEEIM]. KE. Ak
0 R, 199931~ 40,

3

4

EEE EE, &R BRI 8 R R (M. 4
R EE AR AR, 1999, 125~127.

EES ARl ERES ARNEBELERM] k.
HIREAE 1999224~ 225,

ES4H 1977 F£4,2002 FHEMK
EFHANPAESEREBE L 20 8
B m kit ML S b

BZEB 1939 4 HHhEHEN
FESHAYESS. 490 FE5H
RAWMAHRERE . BeLE. TR
R %,

S MR M A

R TR W SN

pte




