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USING SIMPLIFIED GEOMETRY FOR CONCRETE SITES
OF 3D-LANDSCAPE DETALIZATION

Abstract. Description of approach for selecting the level of detailing for sites of 3D-landscape by analyzing the
scene and selecting the desired level of detailing for the tile, allowing to keep the information content and increase the
performance of the CPU and GPU. The principles of conservation the resolution of texture for tile that prevents blur or
sharpen of the image are given.
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IMPUMEHEHME YIIPOIIEHHON TEOMETPHM JJISI AETAJU3ATIMNA KOHKPETHBIX
YYACTKOB 3D-JIAHAITADPTA

Annomauyus. Ipeonosicen nooxoo k gulOopy yposHs demanuzayuu 0ias yuacmkos 3D-nanowagpma 3a cuem ana-
JU3A cyeHvl U 8blO0pPA YPOBHell demanuzayuu maiios, Ymo no3eojsenm COXPaHumy UHGOPMAMUBHOCHb U NOBBICUMD
npousgoOUmenbHoCms npoyeccopa u eudeokapmol. Onucansl NPUHYUNLL COXPAHEHU PA3peUleHs MeKcmypsl maina,
umo npedomspaujaem pasmeimue uny U3ObIMOUHYIO Pe3KOCHb U30OPANCEHU.

Knwuesvie croea: maiin, depego maiinos, yposHu demanuzayuu, mexcmypupogatue, cepsep OSM, ananuzamop
oemanuzayuu, Macuimab peHOpuHea, NepcneKmMueHas NPoeKyus, Kamepd, NUKCens
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3ACTOCYBAHHSI CHPOIIEHOI TEOMETPII JIJISI JETAJIBAIIL KOHKPETHUX
JISTHOK 3D-IAHAINA®TY

Anomayia.3anpononosano nioxio 0o eubopy piens demanizayii ons oinsanok 3D-nanowagmy, 3a paxynox ananisy
cyenu i gubopy pisHie demanizayii maiinie, wo 0036015€ 30epecmu iHGopmamugHicms ma niOGUWUMYU NPOOYKIMUG-
Hicmb npoyecopa i gioeokapmu. Onucani NPUHYUNY 30epedicerts OPUSIHATbHO20 PO3MIPY MeKCmypu maid, wo 3ano-
bicae pozmummio abo 3ausoi pizkocmi 300paxiceHHs..

Knwuoei cnosa: maiin, oepeso maiinis, pieni demanizayii, mexcmypysawnus, cepeep OSM, ananizamop oemaniza-
yii, macuimab peHOpinea, nepcneKmusHa NpoeKyis, Kamepa, niKceis

Introduction of detail (LOD) for current tiles. The tasks of an-

Traditional approaches for generation of alyzer of detail include analysis of the location of
3D-maps lead to a significant increase in the the camera, choice of the LOD for each plot of
load on the graphics processor, which leads to terrain. Decision making should be of high quali-
development of methods to improve the perfor- ty and fast to prevent blur of the texture of tile.
mance of the GPU or search for alternative ap-  Blurring occurs when the resolution of the tex-
proaches to reduce the load by reducing the cal- ture on the screen does not correspond to resolu-
culations. It is necessary to apply a simplified tion of the original. The elimination of this blur
geometry to reduce the load on the GPU and of texture should be attributed to the problem of
CPU when drawing objects of 3D-map [1]. analyzer of detail for the current scene.

Usually landscape has several levels of de- Therefore, the aim is to improve analyzer of
tail and is divided into sections called tiles. It detail of the scene.
should be noted that each subsequent tile is par- To choose the appropriate LOD is necessary
titioned into four parts (also tiles), etc. Then the that analyzer of detail takes into account that
initial tile of landscape can be detailed by four plots of the landscape (tiles) depending on the

subsequent “descendants”, Fig. 1 [1]. location of the camera (observer) should have a
The use of simplified geometry is possible different LOD: closer plots should use tiles with
after analyzing the scene and selecting the level high detail, and remote should use tiles with low
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Fig. 1. Representation of the quadtree for tiles:
L0 — initial LOD (low, with one tile);

L1 — the first LOD (with detail above the previ-
ous level, with four tiles); L2 — the second LOD
(with detail above the previous level, with six-
teen tiles)

Partition of the landscape contributes to the
creation of the tree of tiles (quadtree) and the
formation of geometry of tiles with different
levels of detail for the entire surface with other
objects of the world usually in the database
Fig.2.
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Fig. 2. Relational model of database

In this case the remote parts of the land-
scape occupy fewer pixels on the screen than
the closer areas to the observer; it helps reduce
detail without degrading the image quality and
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improve the performance of GPU and CPU. Al-
gorithm for selecting the desired detail for tiles
analyzes the number of points occupied by tile
on the screen, Fig. 3.

To determine the number of pixels H,
which tile takes on the screen necessary to count
the unit of scale of rendering (drawing)

d =WHeight / (2/0-tg(fogy/2.0)),

where WHeight — the number of pixels on
monitor in the vertical.

From the similarity of triangles, Fig. 3, the
sides are in the ratio

d _H
dist h

b

hence the number of pixels H is equal to
H=h*d/dist.

Knowing the number of pixels on the
screen and the resolution of the texture, which is
received from the server (e.g., server “Open-
streetmap” (OSM) with a resolution of 256x256
pixels) must harmonize the texture resolution of
the original with number of pixels H, in order
to prevent degrading the image quality on the
screen (e.g., blurring or sharpen). To avoid a
degrading the image quality on the screen
should be set the conditions for transition to an-
other LOD. For example, for tile from server of
OSM, which has resolution equal 256x256 pix-
els, conditions of transitions are satisfied for

min = 256 - 256/2 = 128,
max =256 +256 / 2 = 384.

Algorithm of analyzer of the detail is shown
in Fig. 4 and the result of work Fig. 5.

For example, for texturing of terrain should
request information from the server about of tex-
tures. To do this, you should know the identifier
of tile in OSM, which is formed as
http.//[abc] tile.openstreetmap.org/zoom/x/y.png,
where: a, b, ¢ — subdomain of server, zoom — the
LOD in a range from 0 to 18; x, y — an identifi-
er of tile in OSM; the obtained image will be in
format PNG with resolution of 256 x 256 pixels.

Identification of the tiles on the map OSM
performed in accordance with the forms shown
in Fig. 6 and 7.
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Fig. 3. The tile of landscape in perspective projection:
fovy — field of view of the observer; H — tile size in pixels on the screen; h — tile size in relative
units 3D-Api; dist — the distance from the observer (camera) to the tile; d — unit of the scale
rendering (drawing) on the screen
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Fig. 4. Algorithm of analyzer of the detail
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Fig. 5. Visualization of landscape with different LOD without texturing
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Fig. 6. Identification of the tiles on the quadtree of the landscape:
a — OSM-formation; b — formation, which is proposed to use
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Fig. 7. Example of identification of the tiles on the quadtree:
a — fragments are defined by the formula (Fig. 6 b); b — fragments are defined by
zoom / x /y; X,y —according to the formula (Fig. 6 a), zoom — the LOD
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Fig. 8. Texturing of landscape with

Conclusions

Thus, these calculations allow us to im-
prove the operation of the analyzer of detail by
matching the number of pixels of the original
texture of tile which is coming from the map
server that makes extensive use of the simplified
geometry in remote areas of the image. In addi-
tion, the flexibility of the algorithm allow to
minimize the transition to another resolution of
texture of the server and appears universality
conditions for transition to neighboring levels,
which improves performance video card and
processor.
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