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[locTaHOBKa 3a4a4u

* Pa3paboTtaTtb noacuctemy Bu3yaamsaumu
penbeda
— 6onblana naowaab Ao 200x200 Km

— 30Ha BnaAMmocTn Ao 40 Km

— aetanmnsauma o 15 cm
(pa3mep KaTka BT)

Puc.l. NaHawadt
— peanbHoe Bpemsa (> 60 Kaapos/c)

— 0b6n1acTb NpUMeHeHna — EanHoe BupTyanbHoe none 6os
(EBMB)

* TpebyeTcs:

— obecneuynTb UMHBAPUMNAHTHOCTb pelweHnAa Npu nosopoTax U
HE3HaAYNTE/IbHOM NepemelleHNN KaMepbl
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[loCTaHOBKa 3a4a4W.
PaBHOM/IOTHOCTb B 3KpaHe
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O630p cyLecTBYOLWMX METOA0B.
RKputepun

1.0nTumunsauma noa rpaduyeckmnin npoueccop (GPU)
— Wcnonb3oBaHue annapaTHoﬁ Teccenaunu

2(1 =+ = s 224 =D

\ 4

Puc.l1. NMpumep paboTbl annapaTHOro TeccenaTopa.
Yncna o3HavatoT noapasbueHne snemeHToB

2.MoppepxkKa yposHen aetanmndaumm (LOD — level of detail)

3. MpnbaunkeHmne NNO0THOCTU CETKM B 3KPaHEe K PaBHOMEPHOW
(ScrReg — screen regular)

4. N'HBapPMaAHTHOCTb peLleHnsa Npu NOBOPOTE U HE3HAYUTENbHOM
nepemeweHunn (Inv — invariant)



Tabnnua 1. CpaBHeHUeE CYyLLLECTBYIOLLMX METOA0B

Mertop, GPU LOD ScrReg Inv 3ame4yaHuA; CCbINIKU
o CNAULWIKOM MeaNeHHbIN
Tpacciposka ny4en + + + + [GPURayCasting; Dick 09]
TpuaHrynaumoHHble meToabl
HepaBHOMepHble
P P - + - + Triangle Irregular Networks (TIN) [Hoppe 98]
TPUaHrynauum
PerynapHble
ynap - + - + [Lindstrom et al 96], [ROAM Duchaineau 97]
TPUaHrynauum
TeccenAaunoHHble meToAbl
PacKpbiTue aueeK Ha CPU. flueiika nmeer Bcero gBa
«Py4Haa» + + - + | ypoBHA geTtanusauumn
[Strugar 10]
Bcero oguH ypoBeHb aeTtanusauuu. NnasHana
AnnapaTHaA + - - 4+ | Aetanusauyma TonbKo B6aK3UN Habaoaatens
[Tatarchuk 08]
BnoeHHble CeTKM paBHON/IOTHbIE NO OCAM
+ | + - + iomaps:
perynapHble CeTKu [Geometry clipmaps; Losasso,Hoppe 04]
PaHee peanunsoBaHHbIY noaxoa, B EBMNBE. UHBapuaHT
[NpoeKTnBHbIE CeTKU + + + + | BbINnONHAETCA YACTUUHO
[Dachsbacher et al 04], [PomaHos 10]
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PaBHONOTHaA annpokcumauma (B akpaHe)
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Puc.1. AnnpokcMmauum a) HepaBHON/IOTHaA, 6) paBHOMNNOTHAA B 3KpaHe

|_|pl/1 HEPABHOMMIOTHOM arnnpoKCMMaumnm yBeanimBaeTcAa N1OTHOCTb CETKU BAO A/ TN

° I‘Ipewv\yu.l,eCTBo — 3HA4YUTE/NIbHOE YMEHbLUEHUNE YNC/1IA TPEYTO/IbHUKOB

 C/OXHOCTb U HOBM3HA — peann3aumm n ctaten, onncbIBatoWKUX AaHHbIN
noaxon, He U3BECTHO

TpebyeTca:

*  mogudUUMPOBaTb CUCTEMY AeTaNanu3auumn (KpUTEPUIA PACKPbITUA AYEEK,
CLUMBKA pPa3HbIX YPOBHeM AeTanmsaummn);

* ontTumusnposatb gna GPU (1ncnonb3oBaHWe annapaTHOM Teccenaumm).



Cuctema ypoBHeEUN geTanmnsaumm

Anropntm 1. CtaHaapTHbIM 06X04 KBaapo-AepeBa
OPENCELL(Cll)
1 if Visibility Test(Cell)

AnnaparHas 2 then if Cell.level = 0 or LODIsOptimal(Cell)
Teccen& 3 then RenderQueue.add(Cell)
else for each Subcell in Cell.childs
4 OpenCell(Subcell)

Puc.1. KBagpo-aepeso

(a) (6) (B)

Puc.2. NMpeacrtaBneHne KBagapo-aepesa cnoamu 6), B), r).
CepblM OTMEYEHbl TEPMUHANbHbIE Y3/bl (SYelku)
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O6xopa KBaapo-gepesa Ha GPU

parent | l.
///// cell (m,n)
/Op/ parent (m/2|n/2))

i /'eft /CEI%ght / / (2m,2n)
LS L e
(

2m,2n +1)

children

Puc.1. Agpecaums K oTLOBCKOMY, COCEAHUM U AOYEPHUM AYENKAM

Obxop, cBepxy BHU3

* [locnepoBaTtenbHO AnAa KaxXgoro cnoda ¢ N no O:

1. ANA KaXKOoW AYEenKU, Yen oTel, — y3en B KBa4po-AepeBe,
BbIMOJIHAETCA WenaepHasa NPorpamMmma;

2. B pe3ynbTaTe BbINOJHEHUA LWENAEPHOM NPOrpPamMmmbl AYENKA
MOKET ObITb OTMEYEHa KaK y3/10BasA UM TNCTOBAA.
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OnuncaHune meToaa
PAaBHOMNJOTHOM aNMNPOKCUMALNM

JTanbl;

1. O6xopn KBagpo-aepeBa (cBepxy BHU3) C
npoBepKamu Ha BUAUMOCTb U
BbINO/IHEHNE KPUTEPUA PACKPLITUA AYEEeK.
Pe3ynbTaT — MacKu CNoeB

Puc.1. CoBmelleHHble MacKKU CNOEB

2. O6xop KBagpo-aepesa (CHU3Y BBEPX) HEKOPPEKTHAA  KOPPeKTHaA
n obecneyeHme KKOPPEKTHOM» CTbIKOBKU \ /
AYeek

&

Puc.2. CTbiIKOBKa AYeekK
3. 0O6xopa KBaapo-aAepesa (cBepxXy BHM3) U CLUMBKA COCEAHUX

AYeekK
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Kpntepun packpbITUA A4eeK

[ns Kaxaom A4emnKku BbluucnatoTca obobulatoLime XapaKTePUCTUKM

PeAABB

* [/ — MaKCMMa/ibHbI Yro/ BO3BbILLEHMS Cell, ! B,
* H:(W,H) - orpaHunumsatowmit o6vem (AABB)
5 .p  Cell, -
BbiumcneHne noapasdbneHnsa s4emKku i e H,
V —Habnwogatens, P —nexut 8 AABB aueiku | H,
F(a, B, P)=—cot arcos B/ y® + (xsin B —zcos B)? + Puc.1. XapakTepuctukm penbeda
X d

\cos,B\\/cotzoc(yz+(xsm,8—zcos,[>’)2)+x2+y2+z2 v(000) ﬁpt
dX,, = Mmin F(athreshold’ﬂ’ P) 0’::’"' __-,

T 4 i reshold

Kputepum packpbiTUA AYENKM
[W /dx | > MaxTessLevel ,

rae MaxTessLevel (=64) — MaKCMMabHbIM YPOBEHb Teccenaumm

W
Puc.2. Bbiuncnenme nogpasbuenms



ClUMBKa cocegHUX a4yeeK

Upea — BBECTU AeTEPMUHUPOBAHHYIO PYHKLMIO Teccenaummn pebpa

[Ieft,toio]
[left,bottom] ! children

Puc.1. BoamoxHble coceam (cnpasa) Puc.2. lNpumep CLUNBKMU

Anroputm 2. CLUMBKA AYENKM C NPaBbIM COCEA0M

SEWRIGHTSIDEOFCELL(Cell)
if Marked(Cell.right.child[right,top])

1

9 then tessFactor = 2[]ugz{max[{j‘eu.H‘ght.E.hiEdZIEft:top].r]’"esa.(j‘eii.?"ight.ehiid}eft:bﬂtmm:.:r:Tess}j'
3 else if Marked(Cell.parent.right)

4 then tessFactor = 2[C’EH.parEﬂt.Mght.xTESS_ f?

2 else tessFactor = Cell.right.xTess
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25

Pe3ynbTaThl

BbiBeAEH KPUTEPUIA PACKPbLITUA AYEEK A1 PABHOMNOTHOWM

annpoKcMmaumu
MpeanoxeH HOBbI aNrOPUTM PaBHOM

OTHOW annpoKcumauum penbeda

ANropuTm peanmsosBaH NosiIHOCTbIO Ha GPU

3$pdeKTUBHOCTb MeToa NoATBEpP KAEHa Ha NPaKTUKe
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Puc.1. CpaBHUTeNbHbIE TPAadUK YMCNA NUKCeNeN

npMxoaAWmMXcA Ha pebpo CeTKu

ANA Pa3HbIX METOA,0B
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Puc.2. CpaBHeHMe Yncna ToyeK CeTkn no
OCn Z C POCTOM 30HblI BUAUMOCTHU

Z



PAaBHOMNJOTHOM aNMNPOKCUMALM

Mpnmep paboTbl meToaa

Y
v

v

nacnbo 3a BHMMaHMUe.



