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Analyza viditelnosti - proc

o Identifikace oblasti viditelnych z urcitého
mista.

e Rada aplika¢nich Gloh

>

r r

Input surface with Output viewshed
observer point
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Analyza viditelnosti - jak?

invisible
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Viditelnost mezi body (Line of
Sight LoS)

Point-to-Point ¥isibility

iarid:  |Elervation.grd j
—Wiewing parammeters
Looking From: W |495,n45.935251 s |4,995J 2673.545007
Height abaove surface: |1|:|| Meters
Looking ko W |514,43?. 162273 i IS,DDEJEll?.QQFJSIE'
Height above surface: |1 Q00000 Meters
i Point-to-Point Visibility Line
Earth curvature model; INnrmaI Earth Curvature
Murnber of samples: IIDD
[~ Blot on map [T Create results kable

2D viewer | Si




1742131, 0928 Point-to-Point Intervisibility
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Relative Viewable El

The points ARE intervisible
The "From" height could be lowered by 0,5566.
The "To" height could be lowered by 1.0000,

Profil pro viditelnost mezi body

e Profil
terénu

e Viditelnost
vybranych
bod{
terénu.

e Moznost
zvyseni/sni
zeni bodul.

/
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Viditelnost (Multiple Viewshed)

~Ktera mista jsou z danych pozorovatelen
viditelna?"

»Z kolika pozorovatelen je viditelny dany
objekt/misto?."

Rozdéleni izemi podle toho, z kterych mist
je viditelné.

Situace pro 5 pozorovacich mist. Atributova
tabulka rastrove vrstvy obsahuje sloupce
pro kazdy pozorovaci bod a pomoci hodnot
~1" a ,,0" rozlisuje, zda jsou mista oznacena
danou hodnotou z tohoto bodu viditelna.
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i - 1 COUNT | 08511 0852 | 0BSJ3 | 0054 | OBSS5 |
3 0| 751275 0 0 0 0 0
2 2| 3466 0 1 0 0 0
4 4| 18274 0 0 1 0 0
& 6| 33514 0 1 1 0 0
B 8| 17715 0 0 0 1 0
10 10 4044 0 1 0 1 0
12 12| 8916 0 0 1 1 0
14 14| 11357 0 1 1 1 0
16 16| 34197 0 0 0 0 1
15 18 64 0 1 0 0 1
20 20 12 0 - : - :
22 22 26 0
24 24 445RR n
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Ovladani a nastaveni analyzy
viditelnosti

e 9 nastavitelnych promeénnych:
- SPOT,
— OFFSETA,
- OFFSETB,
- AZIMUTH1,
- AZIMUTHZ2,
- VERT1,
- VERT?2,
- RADIUS1,
- RADIUS?2
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iee Nastaveni SPOT a Offset

e SPOT - definuje nadmorskou vysku
pozorovatele (primo x z DMT).

e OFFSET - vertikalni vzdalenost v jednotkach
méreni (m), ktera je pridana k hodnoté ,,z"' v
misteé méreni (SPOT).

e OFFSETA - pozorovatel, ahservation point

atribut x DMT, 1.
e OFFSETB - analyzovana mista

atribut, 0.

-OFFSETA
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Nastaveni azimutu

e Definuje horizontalni rozpeti analyzy
viditelnosti, probiha ve sméru hodinovych
rucicek 0 - 360, O=sever.

e AZIMUTH1 - pocatecni, atribut, 0.

e AZIMUTH2 - koncovy, atribut, 360.

0
315 15

271 90

225 135
180
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¢

lee Nastaveni - vertikalni uhel

e Definuje vertikalni omezeni analyzy
viditelnosti, +-90 st. Horizontalni rovina je
urcena nadmorskou vyskou pozorovatele (z
+ offsetl). Oba uhly mohou byt negativni
(1).

e VERT1 - (horni)uhel nad horizontalni
rovinou, atribut, 90.

e VERT2 - spodni uhel, VERT2<VERT], atribut,
-90. VERT

YERT:
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¢

lec Nastaveni - RADIUS

e Definuje a omezuje vzdalenost, ve ktera
bude analyza viditelnosti provedena.
Umoznuje vyloucit z analyzy bunky mimo
radius.

e RADIUS1 - definuje pocatecni hodnotu
analyzy viditelnosti, bunky blizsi nez
RADIUS1 nebudou viditelné ve vysledcich,
ale stale budou soucasti analyzy, atribut, O.

e RADIUS2 - koncova vzdalenost,
RADIUS2>RADIUS]1, atribut, nekonecno
(rozsah souboru ©).
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lcC
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Nastaveni RADIUS

Méreni vzdalenosti — 3D a planimetrické
(zakriveni Zemé)

Default - 3D

Horizontalni a vertikalni jednotky musi byt
nastaveny stejné (m)

Pro planimetrické méreni — zaporné
znameénko pred RADIUS 1 a RADIUS2.

RaAD IS H

\

AZIMUTHZ

search area
AZIAUTHI .
RADIUSA



Analyza viditelnosti z vice bodl

g

i
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Viewshed - jednoduché a
komplexni vypocty

=

e Binarni vystup

Viewshed method

f* Simple calculation (classified arid: visible [ invisible) (V | d It€| ne a
(™ Complex calculation ¢ 4+)- beight o make JUST visible) nev | d |te| N é)

Viewing parameters

e Komplexni

Looking From: % |[396,749.561697 ¥ [5,7581,162, 765256
o kterou lze
Yiewshed offsek:  |1.000000 mekres d anou b u ﬁ ku
Yiewing radius: 45,925,524136 m Sniélt é| Zvy§|t
4

Earth curvature:  |Mormal Earth Correction ﬂ a by by I a p ra’ Vé
Descrintion: viditelna z

. — _ pozorovaciho
File nama:  |C:\Program FilesideciBel Planner Tutorial DatalTu Browse, .. |

bodu.

Ik Cancel




’T.

Rows

7 Columns
1 2 3 4 5 6 7

20.0 | 196|194 | 19.5(19.4 | 19.1 | 18.8 | 18.5 | 18.0

1 199 | 19.7 | 19.3 11.3 19.2 | 18.9 | 18.5 | 18.2 | 17.9
2 |195|19.5 19-3_.111.1&3_.1&;.1&;.1&9..12.; o

3 189 | 18.5 (179 | 1§.4|17.0 |16.5 |16.1 | 16.4 | 17.0

4 18.1 | 18.2 173 | 1§.1|16.6 |16.1 |15.5 | 15.5 | 15.9

L 5 17.5 | 17.1 | 17.0 NB 16.0 |15.5 |14.7 | 14.9 | 15.0

“AXS

Zalezi na sméru LoS,
Jak postupovat v
pripadé
diagonalniho LoS?
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Bresenhamiiv algoritmus
(1965)

_eT | o Urceni bunék v LoS.

e Z-hodnota bunék tvori
hlavni smeér
viditelnosti.

e Linearni interpolace
prisecikd - vievo,
o | vpravo pak nad a pod;
0 nahoru, doltl pak vievo
a vpravo ©.

o _oT
R 18.0 19.0 20.0
D= N 195
T 182~ [ Y
o =
o @ | 180 | 180
/’/GD/‘J
0 @
17.0 17.0 17.0
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lee Algoritmus vypoétu ArcGIS

e Misto pozorovatele -
LoS prilehlych bunék

e Porovnani nadmorskeé
vysky a urceni
viditelnosti prilehlych
bunék (stejna nebo
vySsi).

e Binarni oznaceni (0,1).

e Ulozeni vyskového uhlu
rozdilu streddl bunék a
prechod k dalsim
bunkam.
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%ﬁos pocitan pro

icc 'lkazdou bunku pomoci Algoritmus
priseciku s ptivodnim

horizontem (C )), je
zaznamenan uhel a
druhy (vertikalni)
uhel tvori pocatek a
cilovy bod v zeleném
horizontu.
Porovnanim uhlu je
bunka oznacena
(0,1), v pripadé
vetsiho uhlu je ten
zapsan.

o Iterace pokracuje.
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O 50 Yo frbene Job it 0 s 5w
D@8 7 3 HQAASW veaws tam o -
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Tab. 1: Types of supported analyses in commercial software

Global TNTmips MapInfo Pro
ArcGIS 104\ \ropper 17.2 | Free 201135 plS.E
point-to-point/s i I X Xl X Xl X
poini-to-area v v v v
line-to-area v X X X
multiple visibility * v X X
c::i‘i}f::gt’ v v v'(boolean) v (boolean)
horizon v (vector) X X X

Kartografické mod

Srovnani SW moznosti (Penak

2017)

Tab. 2: Types of supported analyses in open-source software

VISIBIY e ass GIS | sAGA gIs | &VOI9 22
analysis for 70 294 with
QGIS 0.4.1 ' o SEXTANTE
point-to-point/s i XX Xl X I X
point-to-area v v v v
line-to-area X X X X
multiple visibility v v X X
cumulative .
visibility v v v (boolean) :
horizon v (raster) v (raster) X v (vector)




Specifické moznosti komercénich
| nastroju - Global Mapper

Description: [View Shed Analysis 1] oK |

Tranzmitter Elevation Wiew Radius Cancel
2 |METERS v | above |Ground ] 150 |Kilometers |
Help

Receiver Elevation [Minimum view radius: |0 ]
f* Use an explicit height value for the receiver elevation

Sample Spacing
|U | METERS ﬂ above [Bround ﬂ The sample spacing controls the interval at which elevation
_ samples are examined to determine visibility. Smaller values result
" Use a transmission angle from the transmitter for receiver elevation in maore accurate, but more slowly generated, view sheds,
l degrees above the horizon H-amis: | 200 meters
" Use a transmission angle range to view where beam hits suface Y-ais: | 200 meters
||' to |r dearees above the horizon If pou wish to change the ground units that the spacing is

specified in, you need to change the current projection by going

Check at |0 meters above | Ground to Config-» Projection.

Fresnel Zone Specification
[™ Check Clearance with Respect to First Fresnel Zone

Frequency [GHz} |24 Percent Clear, |60 to |100

ree Space Path Loss Calculation

Select Elevation Layers to Base Transmitter/Recerver Heights On... |

Yiew Angle (0 North, 90 E ast, 180 South, 270 West)

Start Angle |U Swept Angle |3BEI

Earth Curvature
™ lgnore Earth Curvature

I Calculate and Display Free Space Path Loss

Power With All Gains/Losses (dB]: ||:|
Atmospheric Correction:  (1.33 T E: I-'“l_

The earth curvature settings are used to simulate the curvature of the r

eaith when performing view shed analysis. For short distances, the

curvature typically dossn't affect the results much, but the effect over Obstructions from Vector Data (i.e. buldings/fences)
large distances can be significant. I Use Vector Features with Heights

Atmospheric cormection is used to account for the effect the earth's i

atmosphere has on different kinds of transmissions. For example, a

value of 1.333 iz often used to emulate how microwave tansmissions r

travel through the atmosphere.

| ODEETYETE SR
¥ Generate Area Features in Covered Areas
™ Display Hidden Rather Than Visible Areas

Ka rt ¥ Treat Missing Elevations as Ocean [Zero Elevation)

Transmitter Location... Display Color...




Otevrené otazky analyzy
viditelnosti

LoS a
interpolacni
vypocet.

equal distance interval

» Zplsob
a) /P line intersection urceni
v pruseciku
/

gl ' g b vector-to-raster-conversion
V

- L »

viewpoint
evaluated endpoint of Line-of-sight profile

0 <



Viditelnost z linie

Vliv definice linie

i a jeji
e generalizace na
vyslednou
¢ | viditelnost
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Viditelné
Neviditelné
Vrchol
Linie
Budova
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Otevrené otazky analyzy

viditelnosti

eZpUsob nakladani s
pozorovacim a cilovym
bodem.

eBod x bunka
ovlivhuje komplexitu
vypoctu a jeho

presnost.
e 4 moznosti:
 bod - bod

« bod - bunka

- bunka - bod

« bunka - bunka

e 42 moznosti,
postupné potvrzeni Ci
vvlorlicent




Vertical Visibility IndeXx
(Nutsford et al. 2015)

2 ovlivnujici faktory:

¢ Vertikalni rozdil - sklon, orientace, nadmorska
vyska

e Vzdalenost od pozorovatele

Viewshed values ale ziistavaji stejné.

VVI - pocita vertikalni idhel mezi dolnim a hornim
okraje viditelné bunky - vizualni vyznamnost.
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A Forest fires

|
Fire - |
Observation smoke | Fice -
post visible | smoke
: invisible
|
|
edge of edge of fire
viewable area viewable area
B Development impact high development beyond

development in the viewshed the horizon can still create
and above the skyline has a a visual impact

very great impas

on skyfine has
greates! impact

Existing

house davelopmen! entiroly

below the skyline
gives no impact
development in view but
which does nol rise above
the skyline may have kittie
visual impact

Figure 1. Examples of situations in which the binary view-
shed will not yield useful results.

Fischer - kritika binarniho

pohledu

e Prosté (0,1)
neni
dostatecné
pro
skutecné
aplikacni
ulohy.



ce Alternativni metody (Fischer)

e A - binarni viditelnost
e B - viditelnost horizontu:

- 1 - viditelny
— 2 - lokalni horizont - mistni hranice
viditelnosti.

— 3 - globalni horizont (skyline)
- 0 - neviditelna

e C - lokalni offset - +- nad nebo pod
nejblizsim horizontem.

e D - globalni offset - +- nad nebo pod
globalnim horizontem (skyline).
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Fischer - alternativni
viditelnost

Binarni
Viditelnos
horizont(
Lokalni
posun
Globalni
posun

Karto




