%&' "

2 %&' "

%&'

34

%&'

0%&'1



%

%&'

04

%&'

%&'

%&'

5 |
67!
%&'
4
!
%&' "
4
* + ,
!
"/ 1
%é&'
$
%&'
03'%&'1
!
*
0; <1
14



2 %&'

3'%&' "
%&' "

3'%&'
%&'

3'%&'
" #



0

% !

@8A -.A

%é&'

& 1

%&'
1 .2
'
L1i-L2
%&'

" 04&

"0’

%&'
s LOD 3
e
\
ﬂ P\/ﬁ \/'\ i
i |
[T
BE H}HHIHHHHIHHMHHLJLJL LOD O
%&' "
%&'
?.
"9 *1
0 %! 1
0
8 16 32
o
m, mmacph a morph area
LoD 3 LoD 4 LoD &S



3BB /

/I Beginning from the LODLevelCount and going down to 0; lodLevel 0O is the highest detailed level.
bool Node :: LODSelect ( int ranges [], int lodLevel , Frustum frustum )
{
if (! nodeBoundingBox . IntersectsSphere ( ranges [ lodLevel 1))
/I no node or child nodes were selected; return fa Ise so that our parent node handles our area
return  false
}
if (! Frustumintersect (frustum ) )
/I we are out of frustum, select nothing but return true to mark this node as having been
/I correctly handled so that our parent node does n ot select itself over our area
return  true ;
}
if ( lodLevel =0 )
/I we are in our LOD range and we are the last LOD level
AddWholeNodeToSelectionList ()
return  true ; /I we have handled the area of our node
}
else
/I we are in range of our LOD level and we are not the last level: if we are also in range
/I of a more detailed LOD level, then some of our child nodes will need to be selected
/I instead in order to display a more detailed mes h.
if (! nodeBoundingBox . IntersectsSphere ( ranges [lodLevel -1]) )
/I we cover the required lodLevel range
AddWholeNodeToSelectionList ()
}
else
/I we cover the more detailed lodLevel range: some or all of our four child nodes will
/I have to be selected instead
foreach ( childNode )
{
if ( !childNode .LODSelect ( ranges , lodLevel -1, frustum ) )
/I if a child node is out of its LOD range, we nee d to make sure that the area
/'is covered by its parent
AddPartOfNodeToSelectionList ( childNode . ParentSubArea )
}
}
}
return  true ; /I we have handled the area of our node
}
}
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/I morphs input vertex uv from high to low detailed mesh position
/I - gridPos: normalized [0, 1] .xy grid position of the source vertex
/I - vertex: vertex.xy components in the world sp ace
/I - morphK: morph value
const float2 g_gridDim = float2 ( 64, 64 ),
float2 morphVertex ( float2 gridPos , float2 vertex , float morphK )
float2  fracPart =frac ( gridPos .xy * g_gridDim .xy * 05 ) *20 [/ g_gridDim .xy;
return vertex .xy - fracPart * g_guadScale .xy * morphK ;
}
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Rendered | Rendered | .0 A(sm330 1.6Ghz AMD Athlonxp Intel E8500 3.16Ghz
Dataset batch triangle uadtree (+ rendering) 1.6Ghz uadtree (+ rendering)
count count q 9 Quadtree q 9
califmt. 74 380k 0.573 ms (+ 1.208 ms) 0.295 ms 0.085 ms (+ 0.415 ms)
puget 84 105k 0.525 ms (+ 0.937 ms) 0.280 ms 0.075 ms (+ 0.268 ms)
hawaii 83 446k 0.537 ms (+ 1.189 ms) 0.287 ms 0.077 ms (+ 0.350 ms)
$%& ( $%&
#$
0
1 "
> n 0 > 1 mn
K "
" " *
, 3 ?'" -@E:" CL &C
@EE #:2 --.3
Dataset Rendered NVidia ION NVidia 8800GT ATI 5870
triangle count | 640x480 | 1024x768 | 1680x1050 | 640x480 | 1024x768 | 1680x1050 | 1024x768 | 1680x1050 | 1920x1200
califmt. 380k 85 75 56 760 707 567 1629 1364 1253
puget 105k 192 161 95 2037 1876 1293 1997 1994 1885
hawaii 446k 78 60 53 690 638 520 1455 1364 1198
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Dataset Resplutlon (heightmap / Viewing range Quadtree memory Texture memory use (hm+nm-+om)
detailmap) and coverage use
califmt. 10/5 m, 488 x 304 km 92 km 4,735 KiB 30 MiB, 26 MiB, 34 MiB (90 MiB total)
puget 10 m, 163 x 163 km 175 km 853 KiB 24 MiB, 0 MiB, 14 MiB (38 MiB total)
hawaii 10/5m, 138 x 167 km 176 km 737 KiB 28 MiB, 30 MiB, 45 MiB (103 MiB total)
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