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1 Introduction

�pIpwFphF lPp l ,patmwp txdwtnth FHPqlnp PpdPpFpyhlhtzy hslh slIp
xlyA lddwtnlhtzyF ty dPzoHnhtzy- L wpIpwFph PpdPpFpyhF l FHPqlnp
lF l Ftrypo otFhlynp qHynhtzy 3iOgW zy l PprHwlPwA Flxdwpo rPto-
gzP Spider-Man 3fi kp nPplhpo l hzzwFph nlwwpo ilyoFhzPx kstns tyfl
nwHopo l Ptns Fph zq wpIpwFphflmlFpo xzopwtyr lyo lytxlhtzy hzzwF-
jstF tynwHopo xphszoF qzP nzyIpPhtyr rpzxphPA tyhz iOg )pwoF lyo
Itnp IpPFlfi xphszoF qzP hPlyFqpPPtyr FHPqlnp lhhPtmHhpF tyhz hspFp
)pwoFfi hzzwF qzP wzzvtyr Hd IlwHpF ty ly iOgfi lyo xlyA zhspP ,patfl
mwp FHPqlnp pothtyr zdpPlhzPF-

2 Collision Handling
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eyp lddwtnlhtzy zq wpIpwFph tF qzP dlPhtnwpflzmupnh nzwwtFtzyF- jAdtfl
nlw nzwwtFtzy ophpnhtzy lyo slyowtyr xphszoF FHqqpP qPzx pthspP wzk
lnnHPlnAfi wzk Fdppofi zP xlyA xtFFpo nzwwtFtzyF qzP qlFh xzItyr dlPfl
htnwpF- eHP wpIpwFphflmlFpo nzwwtFtzy slyowpP klF txdwpxpyhpo lF l
FhlyolPo SzHotyt feffi lyo klF HFpo ty lwxzFh pIpPA Flyo gc Fszh-

gtPFhfi kp Flxdwp hsp iOg IlwHp lh hsp dlPhtnwp dzFthtzy- Tq hsp IlwHp
tF dzFthtIpfi th xplyF hslh hsp dlPhtnwp tF tyFtop hsp zmupnhfi Fz kp
dPznppo hz nzwwtFtzy PpFdzyFp nlwnHwlhtzy- Tq hsp dlPhtnwp Fdppo tF hzz
strs zP hsp zmupnh hzz hstyfi hsp dlPhtnwp nzHwo rz hsPzHrs hsp zmupnhfi
Fz xzPp FHmFhpdF kzHwo mp PpDHtPpo hz mp lmwp hz rph l dzFthtIp
wpIpwFph IlwHp kspy Flxdwtyr- SzkpIpPfi hsp Fdppo zq iOg wzzvHdF
xplyF hslh strspP yHxmpPF zq FHmFlxdwpF lPp nspld ty hpPxF zq
nlwnHwlhtzy htxp-

eynp kp vyzk hslh l dlPhtnwp tF tyFtop hsp zmupnhfi kp nly nlwnHwlhp
hsp nzwwtFtzy yzPxlw HFtyr hsp rPlotpyh zq hsp wpIpwFph- gHPhspPxzPpfi
kp nly pynzop hsp zmupnh2F xzhtzy ty l IpwznthA )pwofi kstns lwwzkF
HF hz pq)ntpyhwA tyspPth hsp zmupnh2F xzhtzy- Ty nlFpF hslh kp PpDHtPp
dlPhtnwpF ypIpP hz dpyphPlhp hsp nzwwtFtzy FHPqlnpfi kp nly lwFz Fyld
hsptP dzFthtzyF hz hsp nwzFpFh dztyh zy hsp FHPqlnp HFtyr l rPlotpyh
lFnpyh zy hsp iOg )pwo- bp HFp ly txdHwFp xphszo hz xzotqA hsp
dlPhtnwp2F IpwznthA lh hsp ypah qPlxp mlFpo zy hsp nzwwtFtzy PpFdzyFp
hlvtyr tyhz lnnzHyh qPtnhtzy lyo pwlFhtnthA-

3 Surface Erosion

XpnlHFp hspA lPp ly txdwtnth PpdPpFpyhlhtzyfi wpIpwFphF lwwzkF HF hz
FtxHwlhp nzxdwpa FHPqlnp pPzFtzy dlhhpPyF kthszHh kzPPAtyr lmzHh
xltyhltytyr HytqzPx FHPqlnp hPtlyrHwlhtzy- XA FtxdwA FHmhPlnhtyr
l FdlhtlwwAflIlPAtyr IlwHp qPzx hsp wpIpwFphfi kp nly nzyhPzw pPzFtzy
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dlhhpPyF ty nzxdwpa klAF- bp HFpo xlryphF lyo dlPhtnwp FAFhpxF hz
nzyhPzw hspFp pPzFtzy IlwHpF mlFpo zy dltyhpo zP lytxlhpo FHPqlnp
lhhPtmHhpF-

jz lytxlhp l slyo pPzotyr lklA lF ilyoxly tF IldzPtBpofi kp )PFh
FnlhhpPpo dlPhtnwpF zIpP hsp FHPqlnp zq hsp slyo- bp hspy pPzopo
lklA l wpIpwFph PpdPpFpyhlhtzy zq hsp slyofi lyo PpwplFpo dlPhtnwpF
kspy hsptP wpIpwFph IlwHpF qpww mpwzk BpPz- Ty zPopP hz zmhlty l xzPp
ophltwpo lyo zPrlytn wzzvfi kp loopo wlApPF zq Fdlhtlw yztFp hz hsp
pPzFtzy )pwo-

4 Geometry Blending

Ty FpIpPlw FnpypFfi ilyoxly qzPxF zHh zq l dtwp zq Flyo- �pIpwFphF
dPzItop l FhPltrshqzPklPo lyo nzxdHhlhtzylwwA nspld klA zq mwpyofl
tyr lyo FpdlPlhtyr FHPqlnpF ty zPrlytn klAF- jz mwpyo hkz FHPqlnpFfi
kp )PFh nPplhp hkz topyhtnlw Izapw rPtoF wlPrp pyzHrs hz szwo mzhs
dtpnpF zq rpzxphPAfi lyo hspy nzyIpPh hsp rpzxphPtpF tyhz wpIpwFphF
zIpP plns Izapw rPto- L Hytzy nly mp nlwnHwlhpo mA nlwnHwlhtyr hsp
dztyhflktFp xlatxHx zq hsp hkz wpIpwFphFfi B 0 xla=�mc�- Szkfl
pIpPfi ty zPopP hz zmhlty l xzPp zPrlytn wzzvfi kp ophpnh hsp dwlnpF
kspPp hsp hkz zmupnhF tyhpPFpnh ty hsp )pwo kths l npPhlty hsPpFszwo
lyo loo hz hsp )pwo l xlrythHop lhhPtmHhp mlFpo zy th-

x 0
AplxC =·,|�·m +m ,�

,
�
AplxC =·,|c·m +m ,�

,

kspPp � tF hsp iOg zq hsp )PFh rpzxphPAfi c tF hsp iOg zq hsp Fpnfl
zyo rpzxphPA lyo , tF hsp )wwphtyr otFhlynp- jspy kp nlwnHwlhp hsp
mwpyopo wpIpwFph kths hsp qzPxHwl.

B 0 xla=�mc� )x�
γ

kspPp β tF hsp mwpyotyr nHPIp padzypyhtlw lyo γ tF hsp FtBp zq hsp
pahPHFtzy ty hsp mwpyotyr lPpl- jsp rpzxphPA dPzoHnpo mA hstF Ppfl
FHwhlyh wpIpwFph ktww slIp l Fxzzhs mwpyotyr lPplfi lF Fppy ty hsp
)rHPp mpwzk-
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