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Clustering Based Object Shadow Recognition Algorithm
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Abstract Object shadow computation is a critical issue for object rendering in image processing,and thus it is an impor-
tant research issue in image processing field. In order to further improve the efficiency of shadow rendering, this paper
proposed a clustering based object shadow recognition algorithm. We represented each light as a sphere according to its
attenuation range, classified lights into different classes while the distance between them extended the predefined mini-
mum distance, and applied a top-down hierarchal clustering method for lights. During the process of clustering, the at-
tenuation range of light increases linearly with the distance between light and the light source. After clustering the lights

into different classes, we rendered lights of a class by the same texture,and thus, the efficiency of rendering shadow in

an image is improved largely. Finally, we validated the efficiency of our algorithm according to some experiments.

Keywords Object rendering,Shadow computation, Clustering, Image processing

1 38

BN ARG R T SN R ERFERRNITER
B, EXNROERIED AR EENHREY. ES
WMEERM T RREHBIN AT . FELHE RS, AR B
SR AR E T %, AT kB EN GROLL
HE KB, B 5 BTl Fe s N FLZ AT A R R E O
LB ERBE TR R,

BB ARERE - EREROPITOUR. AEEH
FEAESRIRRAY , HOAT LAY 2 F 5B R T B P v Y B4R A
BT B ME ARG, EBREGLES,#ET
XA T, LA B IRAE R PR RSN R . IR
RAS P28 o, W] LU S IR A A R 45 o B A [R] 3 5 F 5K B
FAYERE AP

FERGRR AR T b, B T B 1 3 07 v AT LA
HERKFE LRI FR . BRERG 2R AN
RS E T B R B MO B A R R, RO

B E R 2014-10-10 R{EHPI:2014-11-14

BHEREERERNEAOT LG, ATHE2F LR,
Gerasimovi® 32 H —Fh s7 5 BB B 59 555, Reeves 28 AT H
Fernando*1 435I B K & 43 b bR &2 8 0 & 43 e PR & et i
FEHITTENRARAT ., EEAERHEEITE S, Walter
Z NS A HEFOR R XN . 5 —WIREGT, X
SR Z SUR AT DT AT R E . IR TS T
AT BRI SEHTT UBEM XML, A TREH
ST HERE, Dong % AN R A k-means J7 ¥ #47 K 1 B3
FHMETE., AN BRARBST ZERAMEMEN B
BB & R E R T

CHR[121R A k-means A ik sk B ERBAR R9HHE,
TR R RS R RER MR, B E— AW
AL X, H H Rt R AR, BTt
KA EFR I G KA B st , B 583 k-means
BHEaEIRE. AT CRO2IM AN, 2 XE A
REERNERNEABE. A XNACHRERERVEE
Bl BT B/AMEEE B IR H T R AR AR T

A E HARPHERE SR BIT E (11]J6065) %5 8) .

HBEFF(1980—) . 5 B L, YU, ZBAF T 7 16 R R AL B 5 M BB R FB/R (1976 —), B, BIL, I, TEHFR I Wy EBLE; &K%

(1982—), 5, {4, EEBFRITE At &M% RIES.

» 309 -



2 ETRIEMMKARIAZ

T WA RS R R, TR S LR IE 15 BARE 89
HER Bl —RETREMIRAZ RN E. RS
AP B BEE T ROLRE R RAEH .08, IR
HEITRIG R BN REHTHE RS HER, HH®
R, R SEREMETANERAR S, EHRMITES, X
B ROCREE RS G, AR E TR T .
WE 1 PR B SRR S M ARRE SRR R E G, AR R
BUERFIR BN R/ MUBE B BT AR RO T RS,

Bl ARPLEEERRITER

2.1 BRAWE

AT BARRERE, R TSR BRERERIE,
HEEF—BBERARRKIFNIER. EE BB AR
X a/NMEBERERRELN PO, ZITETLUARR
/NI, FFEESCIRBE A U 2 AR BRST . TR5E BBt
BRI ANEREERLETLHOEE. ZOTEES THE
BRET, W/ T AR IR ZE .

AICR P T B/ NE B 7 B AT ORI . BT
R—MERTT S, Eid 8 B TR #T. RCRERN, B
WA N REE— 2T, EEREAF, MRRA R ZE
HIBE ST T BUE X BN RS BR 2 KA A AN, B/
ERAETT, ERFTAREAEET L.

AT HBERBHA LS BRBERWEEFE QP ATRE™
ERBRAER. M TFE RO RBERERFEET
— B, BRI e S SN EI IR, RIERET W R
SEREHATHER PR R KRR AR LN PO
BTk BB AR — DB, R e R B KBk iE
HAB—IEREHFL. X FE-NROLR HERS R
L BB R KK BE B 5 B AR/ N RS e AT 1
B, BTEFRLSEB/NIRE, B/NER du 5HIRK
EEAEIMTARERR.

doin=dlpy + (1— 1G] )

Z far
Heb, doe IR LR EIVIRIER , Co AWK ORI B 200 Ky
BRH TR,

WMRAREGREDLZEHEBRKT doin» ALK
BARMRERE DO MR AR EREDOZEIGER/NT
Aoin IR ATHHRAR AL TRE, MR TR EEY B — P
AbEE .,

BT A MRESLE FERAL S I E XL
R, FEERmERRS BRI L F, BRI

+ 310 -

L, BB AEESTAERERLIEE, BB LR
HBOEMRAE., W HERPONRREBIEREEN

Cu: =max(Cyy ydc+La) (2
Hde e BIRAEPOMER, L, WERHFEE. 43X
FENL R BRI E AR AR LR B KRR Ca .
2.2 {EPREK

HT WA RERE AR TER, AR AE G
BT AT AR FEATRAR MO E Y, T ORER M R T 2
BIRAEPLEARARHTESR. I TR/AZE R
2, 5B REPLEE A RBEOLR, R HKAZ BT
EARN R EE .

Eisemann % AN 45t ,n M AR M EE R B NN
s

Lo(pyw) =3 £, (prws p=>l) » G(pal) + Le, + VipiL)

(3)
HA, p IRHE ER—Ew NI W, £ R RS 453456
BV ATREREG Le, A AN RRNBE, L IE DS
LR DB prl =l
FERGF,G(p, L) BIEXATF
COS(np 9P_)q) * COS(?’lq 9q—>P)
Il p— |l
HETFERBRFE, AT TEREE cHERERHA K
FREANEARLM AT, PR LSBT A2

< 1
Lu(p,w)»v;)Ld(p,w,li) «Le - A—CLCV(p,Z)dl (5)

2.3 PAEMESR

EREMERT BENREERR— L AR
5 R IZREMB N — R E R X B AR, REER
BRERENB/NEE doin . AN ZERHITEIRE D
BFH . BENBATBEEY Co  SEBRMEREME
SREPOLNEB X TFERRSE C. bt MAREMNE LR,
BEANBAMTTHERTH—-FEGERRR, I BIEER
At HEAT V] . 25— 3L B R LS BB B R /N B X SR AT
R ET , %7 AT LA A s T B B R , /N AR T AR
HFrEpesE. RAERTEE, B BENOGHTT —
WL T PR B ST SR, B AR T B G IR R B P AT AT AR
SN E A R A L R E A LA A R R

M TR R KRG X T RS A FR 43 B A AT AR
M R B AR B . B — A AOBTR X R AT I
4, RE TN BE P AAEN M R A E R E T E, R
MAEE R 2 RE .,

3 XBERESW

THRFAMBERT AR 2 AGH: WL /R B IR TR
E5620,8GB NTE, A R ¥ A 2GB 77 25 5B 19 NVIDIA Ge-
Force GTX 680 2. BiA E§A45 PN 19201080,

B 58, XA SO O T S ORI WA R ST
BRI RER. ¥ L, =78, BF 80 MeRi 5 mAE 2
iR, Ydo=0.5 B  JEHEREM 25 M HKMLERWE 3
Fime ¥ due =16 B HEBER 10 MERLERWE 4
i

G(p,l)= 4)









