
The Birth of Sandman
NsPtFhzCs LKKlyy ezHr MwzzK� kzylhsly cW Nzspy kzsy NzHPhp �Hntz gwzPpF isz SlFprlJl

YtIzF alwlthBtotF upPPlynp uzPympPr �lHPpynp uPpJppI Mzm btyhpP NsPtF dlyr
izyA DtnhHPpF TKlrpJzPIF

1 Introduction

usp Birth of Sandman FpDHpynp ty Spider-Man 3 tyIzwIpo nPplGtyr
l sHxly]FtBpo nslPlnGpP Jsz pxpPrpF qPzx l Ctwp zq Flyo ty qHww
ItpJ HyopP l Jpww]wtG pyItPzyxpyG9 usp Fnlwp zq Gsp FszG PlyrpF
qPzx xlnPz nwzFp HC ItpJF zq Ftyrwp Flyo rPltyF Gz otFGlyG ItpJF
zq Gsp pyGtPp Flyo Ctwp lF ilyoxly pxpPrpF9 usp FpDHpynp mprtyF
JtGs l qHwwA NR 17[fi1]qPlxp FszG GslG FwzJwA PpIzwIpF lPzHyo Flyo]
xly lF sp qzPxF9 usp TxlrpJzPvF ilyo gc Gplx slo ly pyzPxzHF
nslwwpyrp zq GPlyFqpPPtyr nslPlnGpP lytxlGtzy tyGz l CsAFtnlwwA CwlH]
Ftmwp lytxlGtzy zq sHyoPpoF zq xtwwtzyF zq Flyo rPltyF qzPxtyr tyGz
l sHxly qzPx9

uz lnnzxCwtFs GstF GlFv7 Jp mHtwG l IlPtpGA zq FtxHwlGtzy pyrtypF lyo
opIpwzCpo GpnsytDHpF qzP oPtItyr Gsp FtxHwlGtzyF qPzx nslPlnGpP ly]
txlGtzy9 bp HFpo pIpPAGstyr qPzx l SzHotyt OefF FtxHwlGtzy zq
Flyo rPltyF FpGGwtyr qzP Gsp pKGPpxp nwzFp]HCF7 Gz l FHPqlnp]mlFpo
PpwlKlGtzy lwrzPtGsx opPtIpo qPzx ”eyzHp lyo YtFstGl 1::“,7 Gz l
rPlty]rPlty FtxHwlGzP FtxtwlP Gz ”Mpww pG lw9 1::),9 eHP PpyopPtyr
FAFGpx JlF mlFpo zy hpyopPXly lyo tynwHopo l nzyGtyHzHF wpIpw]
zq]opGltw FAFGpx GslG lwwzJpo HF Gz Bzzx ty zP zHG qPzx l Ctwp zq
Flyo7 mwpyotyr qPzx PpyopPtyr rPltyF lF tyotItoHlw CztyGF qPzx qlP
lJlA Gz PpyopPtyr CzwArzylw xzopwF qzP nwzFp]HC rPltyF9
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gtrHPp 0. n�izyA ftnGHPpF TxlrpJzPvF Tyn9 �ww PtrsGF PpFpPIpo9

2 Heightfield Erosion Simulation

Ty lootGtzy Gz lytxlGtyr Gsp ilyoxly nslPlnGpP7 lytxlGzPF loopo
slyo]lytxlGpo ’FvtPGF5 FszJtyr szJ Gsp Flyo Ctwpo HC lPzHyo
ilyoxly lF sp CHFspo xzIpo lPzHyo 3Fpp gtrHPp 0lW9 bp mprly mA
nzyIpPGtyr GspFp lytxlGtzyF tyGz sptrsG6pwoF Itl PlA nlFGtyr7 lyo
Gspy tyGz l otqqpPpynp qzPxlG7 JspPp Jp FGzPpo Gsp otqqpPpynp qPzx
Gsp nHPPpyG qPlxp zq Gsp sptrsG6pwo Gz Gsp CPpItzHF qPlxp9 bp Gspy
Ply GpxCzPlw lyo FClGtlw 6wGpPF zIpP GspFp otqqpPpynpF7 lyo loopo
FHnnpFFtIp otqqpPpynpF ty zPopP Gz CwlA mlnv Gsp lytxlGtzy9 usp
sptrsG6pwo JlF Gspy pPzopo HFtyr Gsp xpGszo zq ”eyzHp lyo YtFstGl
1::“, Gz rpypPlGp l FslCp GslG wzzvpo xzPp wtvp Flyo 3Fpp gtrHPp
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gtrHPp 1. ilyoxly2F slyo nzwwlCFpF9 ustF FszG JlF qHwwA NR9
n�NzwHxmtl ftnGHPpF TyoHFGPtpF7 Tyn9 �ww PtrsGF PpFpPIpo9

0mW9 OHPtyr GstF pPzFtzy CPznpFF7 Jp FtxHwlGpo nzwwtFtzy JtGs Fzwto
ClPGF zq ilyoxly2F mzoA9 ustF sptrsG6pwo]mlFpo FAFGpx JlF strswA
pq6ntpyG7 lmwp Gz CPznpFF Gsp pyGtPp 17[fi1]qPlxp FszG ty HyopP “:
xtyHGpF9

3 Low Resolution Grain-Grain Simulation

bp rpypPlGpo l wzJ PpFzwHGtzy Flyo rPlty xzopw mA FGlnvtyr l Fslw]
wzJ wlApP zq wlPrp Flyo rPltyF 3)]0:K nzPPpnG rPlty FtBpW pIpywA zIpP
Gsp pyGtPp FHPqlnp 3Fpp gtrHPp 0nW9 usp ClPGtnwpF JpPp FtxHwlGpo
JtGs ly pq6ntpyG Flyo rPlty FtxHwlGtzy FAFGpx FtxtwlP Gz ”Mpww pG lw9
1::), nlwwpo spheresim9 usp FCspPpFtx CPznpFF GACtnlwwA tyIzwIpo
lmzHG 0::7::: ClPGtnwpF7 lyo FtxHwlGtzyF Gzzv mpGJppy 1: FpnzyoF
lyo 0 xtyHGp CpP qPlxp9

4 High Resolution Simulation

usp PpFHwG zq FCspPpFtx JlF Gspy nzyIpPGpo tyGz l HytqzPxwA Flx]
Cwpo IpwzntGA 6pwo PpFCPpFpyGtyr Gsp ClPGtnwp xzGtzy9 Strs PpFzwH]
Gtzy ClPGtnwpF JpPp Gspy loIpnGpo GsPzHrs GstF IpnGzP 6pwo7 lyo loot]
GtzylwwA nzyFGPltypo Gz wtp zy zP yplP Gsp pPzopo FHPqlnp9 RPltyF GslG
JpPp opGpnGpo Gz mp qlwwtyr zqq zP Fwtotyr ozJy Gsp FHPqlnp JpPp Pp]
FtxHwlGpo JtGs qHww strs PpFzwHGtzy oAylxtnF9 ustF nzxCwpK wlApP]
tyr lwwzJpo HF Gz lIzto FtxHwlGtyr rPlty]rPlty tyGpPlnGtzyF qzP strs
PpFzwHGtzy FtxHwlGtzyF7 mHG FGtww PpFHwGpo ty FtxHwlGtzyF GslG slIp
CwlHFtmwp IzwHxpGPtn wlApPtyr7 FGlnvtyr7 lyo rPlty tyGpPlnGtzyF7 lF
FszJy ty gtrHPp 0o9

gtrHPp 1 FszJF l qPlxp JspPp ilyoxly2F slyo nzwwlCFpF9 gzP
strswA opGltwpo FpnGtzyF wtvp GstF7 Jp lnGHlwwA FtxHwlGpo rPlty]rPlty
tyGpPlnGtzyF lG Gsp strspFG PpFzwHGtzy9
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