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O projektu

27.5. 2013

Zadani

- Navrhnéte a vytvorte tématické vrstvy (napr. vodni toky,
vodni plochy, lesy, silnice, Zeleznice a pod.) na zakladé
dat

- Aplikujte testy datové integrity a odstrante pripadné
nekonzistence v datech

- Vytvorte tutorial pro vyuku - 1j. sadu atributovych
a prostorovych dotazi nad databazi pgis_uzpd.
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http://geo.fsv.cvut.cz/freegis/OpenStreetMap
http://geo.fsv.cvut.cz/freegis/PostGIS

O projektu

Cil

- Vytvoreni vrstev pro realné analyzy

- Integrita dat
- Tutorial

- Postgres

153UZPD Uvod do zpracovani prostorovych dat



Priprava dat

Vytvoreni vrstev

Benzinové stanice + elektrické stanice
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Priprava dat

27.5. 2013

Vytvoreni vrstev

CREATE TABLE silnice AS

SELECT osm_id, name AS nazev, highway AS druh, geom
FROM czech line

WHERE highway IN ('motorway', 'trunk', 'primary’,
'secondary’', 'tertiary', 'motorway_link', 'trunk link',
"primary_link', 'secondary_ link', 'tertiary link');

—
[}
©
=
[&)
>
>
[®)
—
@]
-
[0}
(@)
—
o
=
‘@©
>
(@]
(&)
@©
—
[oF
N
@]
©
o
o
>
=)
(@
o
N
-
2
(o}
~




Priprava dat

Uprava dat

- Validace vrstev
ST IsValid()
ST _MakeValid()
_ SELECT Populate_Geometry_ Columns

> >
Funkce ST MakeValid()
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Priprava dat

27.5. 2013

Uprava dat

- SELECT gid FROM silnice WHERE not
st _isvalid(geom);

- SELECT
Populate Geometry Columns('silnice'::regclass);
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Priprava dat

27.5.2013

Uprava dat

- Odstranéni duplicit

~ Jelikoz se zdravotnicka zarizeni nachazi jak v polygonové
tak v bodové vrstvé OpenStreetMap dochazi k duplikaci
zdravotnickych zarizeni. To znamena, Ze jedno zdravotnické
zarizeni se nachazi v obou vrstvach a proto je nutné tyto
duplicity odstranit. Byly odstranény ty body, které lezi
v polygonu a maji stejna nazev i druh.

DELETE FROM zdravb

WHERE zdravb.geom IN

(SELECT zdravb.geom

FROM zdravb JOIN zdravp

ON ST _WITHIN(zdravb.geom,zdravp.geom) AND
zdravb.nazev=zdravp.nazev AND zdravb.druh=zdravp.druh);
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Priprava dat

Uprava dat

- Slouceni vrstev

 Nejdrive bylo nutné prevést polygonovou vrstvu zdravotnickych
zarizeni na vrstvu bodovou. To se provede pomoci funkce
ST _Centroid, ktera vraci tézisté polygonovych prvka.
Nasledné pomoci funkce INSERT INTO byla takto vznikla
vrstva naimportovana do vrstvy zdravb a nasledné tabulka
prejmenovana na zdravotnicka_ zarizeni.

CREATE TABLE zdravp_b AS
SELECT osm_id,nazev,druh, ST CENTROID(geom) as geom
FROM zdravp;
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Priprava dat

27.5. 2013

Priprava pro sitové analyzy

- Uprava dat pro PgRouting
 Pridani sloupce
| Source
| Target
| Length
" Vytvoreni topologie
" Vypocet délky jednotlivych tsekii

ALTER TABLE silnice ADD COLUMN source INTEGER;
CREATE INDEX source _index ON silnice(source);
SELECT assign vertex_id('b13','silnice’',1, 'geom', 'gid');
UPDATE silnice SET length = ST_Length(geom);
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Priprava dat

27.5. 2013

Priprava pro sitové analyzy
- Vyhledani nejkratsi cesty

- Dijkstruv algoritmus
1 Jeden z prvnich pro PgRouting

CREATE OR REPLACE FUNCTION shortest path(
sql text,

source_id integer,

target _id integer,

directed boolean,

has _reverse cost boolean )

RETURNS SETOF path result
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DIJKSTRA'S ALGORITHM

Priprava dat



Priprava dat

27.5. 2013

Priprava pro sitové analyzy

- algoritmus A-STAR
 Pro vétsi datasety
. Pridani sloupcii pro souradnice uzlovych bodu
 Vypocet souradnic uzlovych bodu

ALTER TABLE silnice ADD COLUMN x1 DOUBLE PRECISION;
ALTER TABLE silnice ADD COLUMN yl DOUBLE PRECISION;
UPDATE silnice SET x1=ST_x(ST_Startpoint(geom));

UPDATE silnice SET y1=ST_y(ST_Startpoint(geom));
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Priprava dat

A-STAR algoritmus

fla)=1,5 + 4
fid)=2 + 4,5

Zdroj: wikipedia
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Key:
green: start
blue: goal

orange: visited



Priprava dat

Priprava pro sitové analyzy

- algoritmus Shooting Star G _T | segdl
| Vyuziti hran a uzlt rn;z?'_g_ﬁf @El
| Heuristicka metoda
. Pridani sloupci rule, to_ cost

SELECT id, source, target, cost, x1, ylsy x2, y2, rule,
to _cost FROM edges

ALTER TABLE silnice ADD COLUMN rule TEXT;
ALTER TABLE silnice ADD COLUMN to_cost DOUBLE PRECISION;
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Priprava dat

27.5. 2013

Priprava pro sitové analyzy

- Vyhledani uzla
_ find_node_by-nearest_link_within_distance
" find_nearest_link_within_distance

SELECT id, source, target, cost, x1, yl, x2, y2, rule,
to _cost FROM edges

ALTER TABLE silnice ADD COLUMN rule TEXT;
ALTER TABLE silnice ADD COLUMN to_cost DOUBLE PRECISION;
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Dotazy

27.5. 2013

Atributové dotazy

-Kolik zdravotnickych zarizeni mame v databazi
select count(*) from zdravotnicka zarizeni;
87.8307
-Vypiste vSechny benzinky, jejichz nazev za¢ind na "A" a
obsahuje pismeno p
select nazev from benzinky where nazev like 'A%p%';
"Agip","Autosprint Veletiny","Autogas Opava”
-Kolik km silnic mame v databazi
select SUM(length)/1000 AS delka FROM silnice;
96270.3
-Ktery kraj méa nejvétsi rozlohu
select * from kraje order by area limit 1;
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Dotazy

27.5. 2013

Prostorové dotazy

- Kolik nemocnic ma vzdalenou lékarnu do 300 metru

select nem.osm_id from (select * from
zdravotnicka zarizeni where druh = 'lekarna') as lek

join (select * from zdravotnicka zarizeni where druh =
'nemocnice') as nem

on st DWithin(nem.geom,lek.geom, 300)group by
nem.osm_id;

157 nemocnic
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Dotazy

Prostorové dotazy

- Kolik benzinek ma v okruhu 50m dalsi benzinku
- select count(b2.osm_id) from benzinky as bl

- join benzinky as b2 on
(ST _Dwithin(bl.geom,b2.geom,50))

- and ST _Distance(bl.geom,b2.geom)>0;

110 benzinek
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Dotazy

Sitové analyzy

- Kolik zdravotnich zarizeni je v okruhu 500m od cesty z
prahy do Dolnich Jiréan

SELECT DISTINCT zz.gid, zz.nazev, zz.druh

FROM (SELECT ST _buffer(geom,500) AS buffer,silnice.gid

FROM shortest_path('SELECT gid AS id,source,target,length AS cost
FROM bl3.silnice’,

(select id from find_node_by nearest link within_distance((SELECT
ST AsText(geom) FROM mesta WHERE nazev = 'Praha'),5000, 'silnice')),
(select id from find_node_by nearest link within_distance((SELECT
ST AsText(geom) FROM mesta WHERE nazev = 'Dolni

Jircany'),5000, 'silnice'))

,false,false) AS path

JOIN silnice ON path.edge id=silnice.gid) AS A

JOIN zdravotnicka_zarizeni as zz ON ST _intersects(A.buffer,zz.geom);

vysledek 37 radki
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Dotazy

27.5. 2013

Sitové analyzy

- Cesta z prahy do Liberce

SELECT sum(cost)/1000 FROM shortest path(

"SELECT gid AS id,source,target,length AS cost FROM
bl3.silnice’,

(SELECT id FROM

find_node by nearest link within_distance(
(SELECT ST_AsText(geom) FROM mesta WHERE nazev
'Praha'),1000, 'silnice')),

(SELECT id FROM

find_node_ by nearest link within_distance(
(SELECT ST_AsText(geom) FROM mesta WHERE nazev
‘Liberec'),1000, 'silnice')),false,false);

- vysledek 168,9
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