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Abstract

One third of the workstation business is driven by industrial or scientific applications that
heavily depend on the ability to interactively render 3D models whose complexity is increasing
far more rapidly than the performance of the graphics subsystems. Simple scenes in 3D video-
games may only need a few hundred textured polygons, but models used for mechanical CAD,
scientific, geo-science, and medical applications involve scenes with millions of faces. Currently
available high-end graphics hardware is often insufficient to render the models at sufficient frame
rates to support direct manipulation and interactive camera control. To solve this problem we
need model simplification without damaging or changing their structure. Because the prevalent
representation for 3D shapes for graphics purposes is polyhedral and be cause polyhedra are in
general triangulated for rendering, it is important to focus on the compression and decompression

of complex triangulated models.

3D object surface structural simplification and noise reduction is low level fundamental
task. The results of this task are used in different fields and applications of computer graphics.
Main idea behind the task is that if we have the surface consisting of n vertices, Then after
simplification we should get surface with much less vertices without losing structural properties
of the primal surface. Simplification process doesn't run on the surface as a whole, It runs on pre-

decomposed parts of the surface.

In this paper we describe well known and popular algorithm to solve this problem. Our
main goal is to implement its theoretical content and use it in practice, we do not intent to
somehow modify or optimize the algorithm. The results can be used to optimize performance of

other algorithms. Resulted software will be a useful tool for graphic designers.
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00:01:427 00:01:427
00:01:427

39956303900l 8990092 390mgd0: 2 163, Lsd3MbYEYdO: 4 318, 2osMEGH039d0l Mm: 1.427 §sdo
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Solide Wireframe

Statistics

-

Calculation Time:

00:00:00

bafgolio g@s3o H3gmmgdo: 23 083, Lsdzmmbggdo: 46 028

Statistics Statistics

Vert: 8541 | Vert:
Tri: Hé;;‘ iz
63% | 63%

Mesh Scaler Mesh Scaler
Calculation Time Calculation Time
L

39050039000 399093 §3900gd0: 8 541, 11533MbgYdO: 16 944, 458563H03900L MM: 3.214 {sdo
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5 @ol336s s dggagdo

50 05300 B3g9b 49630bosgm MmMo gsblibzoggdmwo 4gmag@®moveo dmgeoMgdols
530353001 8909390, OB gdOE 0WMLEHMOMGOL 13939096 ©65)3MgdOL sSEAMmGOMTols
LodeogMgl. 51939 369bs30, M58Y60dg goblbzoggdmwr 3mB30AEHYHDY, B3gbo 3MMYMTol
3w9domdol 9909390L. LEdME MM E13Z60L Lobom 30 3963969800 53 BsdGMIol J0BIBU.

5.1 Ubgs 53¢03530900L 890093990

MO0 3obLbgeggdMo  s3W03Is30s 993990l 0EMLGMIE0sL b3 MmbgOol
565936900l 5¢gm0maL. 0935, MOOMPMWO 53035305 04gbgdlL blbzs39dw Liggdols

Lofigolio dool dgLsddbgesc, yzgwrs 8990 Jowgdar 0dbs gemo s 03039 BFI3MIdOL
SEaMOHONTOm.

5.1.1 8mEwwmdomo dmEIEo®gds

306390 53035305  @ibs(g3¢g00L  seym®momdl  09gbgol, LsdgoEobm s
0bMLGHMoMwo 135696M980L  3md309)BHIOMEO  GHMIMYMSB00EB, Mol Bgs3oMgdols
99Lodabgeo. dmdMmsg0 398980L SEoyMMOomMTo 499339l 256x256 3odLgawbg 93 bsFMoL
d9LsbHogwsgo. 560 000 bsdzMPbgEDBY 9B ILFOMS AZEOL BYPI30MOL FMPYWOMHGISL.
MRO® 5M0bgwds 33c93903s 583965 Lsdzmmbgol G9d;3060900L LEMIEI0s, MHMIIEOE3
0Y9gbgdl o635 gdsl b3 MNHYIYIOL MoMmIbMdOL TGlsd30MYOEsE 03039 IMbogdms
LodM53¢qd0. LodfIboOM, PoldMoegds s0Lobgds JNE0sd Jmbsigdms LoIMszgby
5000 0560 dogls Fowoo LoboGmOL Foboloomgdgdl. FBoaMHgdol 30MH39o LoIMSZWY
330P39693L  dgeol i gbgmoMmgdme  ©@mbol  Bgsdo®l 0%, 75% s>  90%
©565(193Md0Lom30lL,  Losg  @bsfiggztgdol  bobobbo ool 1/5 gmdlgwol
396BMB0gdsbomsb.  J0ga0  BMMIGEoL  gz0o 430839690 65930900l g9l
06MLEGO0M 30330993HIOMWO GHMIMYOB00L dmbs3gdms LIz olsmazol, MMIwgdos
9900290056 300 B5FMH0Loysb, 512x512 go6Bg3500Mmd00m.
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v 75% decimated
(569K Gouraud shaded triangles) (142K Gouraud shaded triangles)

75% decimated 90% decimated
(142K flat shaded triangles) (57K flat shaded triangles)

99000930 ©@mboll  Bgsdomo  Fgddbowos 1.7 dowombo Lsd3mmbgolash  d9dysmo
0602065¢00 dmbs3gdoms Fysermsb. 459mbsbryengdol Loboo B39b o6 359ma35d3L mGogobscro
00090, 5P 49535F5MdJ B3960 4MHIR0IMWO 535M5EHMMOL Bmbo3gdms go3wrol
93M@mdsL. 3bgo3md, OHmd 90%-0560 1533yl SHH93¢MYO0L TI0IRSE 30,
LgOoMwo bmdgeo J39dmm bsB3969d gy oligg bsomws BsbL.
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) 75% decimated | 90% decimated
(425K flat shaded triangles) (170K flat shaded triangles)

5.1.2 Ggeogxnm®o 8mEgero®@gds

50 9900mb3935d0 65936900l  sEymmOomTo  godmoygbgds ™Mo  M9E0gBIOO
dmE9ol  3ogMmwo  dmbsggdms  LodMms3Eolomzol:  35350L  FBOEHOL Yoo
3mbmemyy o 39M0bgMol  bgmds  dsdLDY. mM0gg  Foaowomdo  Lsfiyobo 859900
3009dMW0s YmM39w0 GMmy35MMm3560 mmbzMmbs gangdgb@olomzol mGmo Lsdzmmbgol
53900l aBom. 3MmbmEmEml o900 OWNLEHMOMYISL ©9390090L IMOZ5¢I3MbYYdOL
930b6mdo®  godmygbgdsll  olgm  Imgwgddo, LOEOSE WOEO  BdMGHYJEO  56MY9d0s.
0530530603905 ©65(93M900L 05M0YMHOI® 5093M0s 0 s 35dMEYO MSbLOdOEYJJObY
909056y  1sd3MmMbggdol 30%. BsMm0gOOL  FOBOHT FMsdMEs  Ls33MMbYEgdoL  90%.
09000920 mmbo LmGomo 230639690L 30% o 90%-0560 GHG0sbymws30900L T9ga90L.
4096500905 8035§300m, LBs3OMHM BMEIOl 0MY3W03, OO dMEYJWO 5099d0H I306MY

©IAHO9OBY 45LZb.
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32% decimated | 32% decimated
(276K flat shaded triangles) (shore line detail. wireframe)

90% decimated 90% decimated
(40K Gouraud shaded triangles) (40K wireframe)

3oOLOL  Bod5e00 3OOl Lomsbsm  BHabE0, MoEsb B396 g3dmbos  3mds
390B93500Md0L  oLZMYEBHO0DIdME  FMbs3ggdMb, GMIgEoE  FgodEgds  8935MHMm
565(93090 Imegdl. Imbs3gdgdo Homdmoyqbl FomobgMol bgmdol(Mariner Valley)
©5L53wgm Bofoerl, Gmdgeog sGol 1000x500 30-Bg. dmeEm LMo 5sMJdL shaded o
wireframe 9m©9gdL, OHMIgdol doMgdyo 0dbs ©ol3MHgEH0DsEools s IBFI3MgdOL
Lod95egd0m. Lofiyolbo dmEgeo oym 480x288. ©OLZMYEHOBOMYOMo IMbs3gdgd0 oym
240x144. 77%-0560 998306090000 ©OLIMYEHOBOMGIMwo JmEIwo o336 MBOM 653wgd

159390bgEL, MMI3s 3306396901 139009l YEIODOGOS.
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Sub-sampled Sub-sample
(68K Gouraud shaded triangles) (68K wireframe)

77% decimated 77% decimated
(62K Gouraud shaded triangles) (62K wireframe)

5.2 Bggbo 36Mma®Msdols 899900
090009 93000939080  gobgobowisgm Bzgbo  3OMYMTol, Lbgsolbgs  Lolidgds®y,

A9LGHOMgd0L  T9gagdl o 3b6sbsgm, ®MI Lo3domE LHMOBI© s JoGMYsE  sbgMbgdl
Lbgoalibgs bodeogMob Lo@gdgd by Moo ygmdgBHMogdolL odsMEH0390L.
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5.2.1 g59mygbgdmero 3m330v@EgMHgdo

AILAHOMYILOM30L  B396  godm3z094gbgo mmbo  3mb3om@gmo. 1) 3g@LmbsgrmEo
300309939600 (PC): Intel Core 2 Duo CPU E7400 2.80GHz, 4GB RAM 800 MHz, Windows 7 64-
bit Operationg System. 2) 3m®@s@mo 39OLmborrMo 3md3dondgdo (DELL): Intel Core i3
CPU M350 2.27 GHz, 3GB RAM 1333 MHz, Windows 7 64-bit Operationg System. 3)
3MOGSGH0 39OLMbsmMo 3md30EHgeo (Siemens Amilo): Intel Pentium Dual Core T 3200
2.0 GHz, 3GB RAM 800 MHz, Windows 7 32-bit Operation System. 4) 3mOG5GwO
396LmbsermEmo 3md30GHgMo (Acer): Intel Core i7 3610QM 2.3 GHz(turbo boost up to 3.3 GHz),
6GB RAM 1333 MHz, Windows 8 64-bit Operation System.

5.2.2 5056039090 dm©gergdo

B396 99m3094gbgo Lozdom @Ebmdoo dmgrgdo, dom Mol  bGHbxzmGdEOL
©60390LboGgGHoL  3bmdowo  dmgwgdo  http://graphics.stanford.edu/data/3Dscanrep/

(Armadillo s Bunny).

J399mom 6583969005 y39es 00 mEgwol 30M356gmwo ©s 98s0EH03900L dgdamado
damdogmdgdo,  OMIWdD3  Bo3d@GIMgm  BHgbBHocgds,  Bgdmm  s0bodbmeo
308301396900l 89839000,
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http://graphics.stanford.edu/data/3Dscanrep/

1) 9dmyeo - Armadillo.

80%-0560 95856 303900L d99ma 3 460 §39MMmm0 s 6 916 LLd3MMbgom
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2) 9dm@gero - Bunny.

90%-0560 go3s61H03900L 9999y 3 595 {390 Mmoo s 6 973 Lsd3MPbgom
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3) 9dmgeo - Skeleton.

70%-0560 95050039000 9999y 11 383 §396H:mm0 s 22 146 153 3mmbgom
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4) 9dmgwo - SunFlower.

Lofiyol 9oy 134 697 )390mmo s 261 210 Lsd39mbgom

70%-0560 g5856303900L 9999y 40 410 {39600 s 66 896 L53ObgOM
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5.23 gs0mmgzgaol 9993900

1) PC-%Bg godmmgarol 9999a9d0:

Armadillo Bunny Skeleton SunFlower
390563039000 3583969090 | 80% 90% 70% 70%
Lofgobo 3gmmgdo 17 299 35 947 37 941 134 69
Lafigobo Lsdzmmbggdo 34 594 69 451 75 381 261 210
Podwowo §39mmgdo 13 839 32 352 26 558 94 287
§o0@oo Ls33mbggd0 27 678 62 478 53 235 194 314
sMBgboo fi3gMmgdo 3 460 3595 11 383 40 410
MB9boo by3MMbggdo | 6916 6973 22 146 66 896
3995603039008 O™ 4.155 (@ 33.649 {0 31.445 {0 7 o 33.994 {0

2) DELL-%g 358mm3eol d90093900:

Armadillo Bunny Skeleton SunFlower
390563039000 583969090 | 80% 90% 70% 70%
Lsfgolo §396Hmgdo 17 299 35 947 37 941 134 69
Lafigobo Lodzmmbggdo 34 594 69 451 75 381 261 210
Podwowo §39mmqd0 13 839 32 352 26 558 94 287
§o0oo bsd3Mmbggdo 27 678 62 478 53 235 194 314
MB9boo 39MMmgd0 3 460 3595 11 383 40 410
MB9boo L3 MMbggdo | 6916 6 973 22 146 66 896
399563039008 O™ 5.685 {jd 31.341 (0 29.121 {0 6 o 20.113 0
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3) Siemens Amilo-bg 359mm3wol d9ga900:

Armadillo Bunny Skeleton SunFlower
390563039000 3583969090 | 80% 90% 70% 70%
Lafigobio §3gHmgdo 17 299 35 947 37 941 134 69
LoHgolo bodzMmbg9do 34594 69 451 75 381 261 210
Dodwowo §39mmgdo 13 839 32 352 26 558 94 287
§o0oo 153 39mbggd0 27 678 62 478 53 235 194 314
MB9b0o 39MMmgd0 3 460 3595 11 383 40 410
MBgbowo bsdzmmbgwogdo | 6916 6973 22 146 66 896
39056 3$03900L O™ 17.233 {3 190 5.6324G3 |1 oo 3.499 | 12 fo» 27.193 (}0
0o
4) Acer-%g 09,30l 9909900:
Armadillo Bunny Skeleton SunFlower
390563039000 583969090 | 80% 90% 70% 70%
Lsfgolo §396Hmgdo 17 299 35 947 37 941 134 69
Lofigobo Lod3mmbggdo 34 594 69 451 75 381 261 210
Podwowo §39mmgd0 13 839 32 352 26 558 94 287
§o0oo bsd37mbggdo 27 678 62 478 53 235 194 314
sMRgbowo {396Hmgdo 3 460 3595 11 383 40 410
MB9boo L3 MMbggdo | 6916 6 973 22 146 66 896
39956 303900L O™ 4.745 )0 21.463 {0 20.524 0 4 o 32.115 (0

99009306 1390 Lsbobogow, §399mm FomBmygbowos MmO OosyMsds. 306M39wby

399mUobmeos 08 Bvdo ImEgEol 8990, MMIgEbyE Y39wsbg 6530900 O™ EIObIGIYX,

bergom dgmegBg, 30 Y390 9MMSE. 0sAMTYdBY 30BMIO00 ImEgdeos M §sdgddo.
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mPC
W DELL

= Siemens Amilo

W Acer
Armadillo
Skeleton
800 1""‘—_“"_"——-————-————_________________________
700 -
600 -
500 -
mPC
400 A
H DELL
300 - = Siemens Amilo
| ]
200 - Acer
100 -
O -

Armadillo

Bunny

Skeleton

SunFlower
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5.3 9o%Bsbo

3M9%03MWO 53035309008 MTgBHLMdS  LoFoMmmgdl,  MMAmOE  Bowdo
390B9350Md0L  MmB09gIBJOL, 0Ly SO  FoMBY39MBOLSE.  STOL  ASTM  gMOB030L
©@0Bo0bgMgdL MHg3z0m 99ddbob X9 Bowswro bsGolboL dmEgeo, bmem 99dpgy 3o ob
bgwom 55050036 s 9943656 MRM™ ©sdseo bamolbol, gMmo 96 Medgbody, duyoglio

dm9o.

B39bo  dmogso  BoBsbos, 893ddbsocd  oligmo  IGMAEMmSTMo OO MBIgEYmy,
6903 3M9x8035bmMb ImdMdsggos dgEHglemdsl sgbTsMYds s BYIIGHO O™MOLS
969600l botrxgol 9698y L ®58gbodg (oddo/fmmdo dooegdl LoliyM3zge dggL.
39O 256L539MMGOME0 T9dnb393900LS, MHMPILOG 99E0MYOJ0s {MIR03MBTS MOZONMb
399390Mb  g39ws  bs®olbol  dm@gwo,  s0b0dbmmo  3OMmyMmsdmo  bOWblgwymass

bgwlogMganos.
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