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Lézer alapu taverzékelés
Attekintés

e ToOrténet1 attekintés:

* Technoldgia alapjait az 1960-as
években, nem sokkal a lézer
felfedezese utan kidolgoztak.

« A koOztudatba az 1971-es Apollo 15
kiildetéssel kertilt be.

* Tipikus technikai jellemzOk napjainkban:
 360° horizontalis 14tdészog
* 100K — 5M pont / perc adatgytijtés ﬁ
e 1- 15 mm terbeli pontossag | M
* 40 — 300 méter hatotav @
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Lézer alapu taverzékelés
Alkalmazas
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Lézer alapu taverzékelés
Formatumok kezdetben

* Szoftverek sajat formatumai

* Nem nyiltak, alacsony szintl kompatibilitas kiilonb6zd
rendszerek kozott, egyéni feldolgozas nem lehetseges

« ASCII
* Kizarolag a koordinatak, adatvesztés

* Pazarlo, szoftverek kozott1 adatatvitelre hasznaltak

e Vektoros formatumok

* Nem hat¢konyak, nem erre tervezték
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Lézer alapu taverzékelés
Formatumok napjainkban

 LAS
* Binaris formatum, altalanosan elfogadott 1par1 standard.

* Szabvanyositotta az ASPRS 2003-ban, aktualis verzio: 1.4

« LAZ

e Martin Isenburg munkassaga (2012), az LAS formatum
tomoritett valtozata, 7-25%-o0s dllomany mérettel.

« zLAS (,,Optimized LAS”)
« LAZ clone”, 2015
* ESRI, nem nyilt szabvany
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Lézer alapu taverzékelés

LAS formatum

Table 1: LAS 1.4 Format Definition

Table 3: Public Header Block

PUBLIC HEADER BLOCK Mo : L Stk Rogjuired
VARIABLE LENGTH RECORDS (VLR) Fiie Signature (11 ASF) chadd] dbytes -
POINT DATA RECORDS g:ebs‘l"é’wo'd‘? “"ng"eg s:m g gy'es _
EXTENDED VARIABLE LENGTH RECORDS (EVLR) o0 Srcocnd unsigned shor yos
Project ID - GUID data 1 unsigned long 4 bytes
Table 7: Point Data Record Format 0 Project ID - GUID data 2 unsigned short 2 byte
Item Format Size Required Project ID - GUID data 3 unsigned short 2 byte
X long dbytes [* Project ID - GUID data 4 unsigned char{8] 8 bytes
Y long 4 bytes ¥ - - : .
7 7 r Version Major unsigned char 1 byte
ong 4 bytes . - - -
- - Version Minor unsigned char 1 byte
Intensity unsigned short 2 bytes - -
- - - System ldentifier char{32] 32 bytes
Return Number 3 bits (bits 0 — 2) 3 bits . - -
- - - - - Generating Software char{32] 32 bytes
Number of Returns (given pulse) 3 bits (bits 3 —5) 3 bits - . - -
— — - re File Creation Day of Year unsigned short 2 bytes
Scan Direction Flag 1 bit (bit 6) 1 bit - - - =
Edge of Flight Line 1 bit (bit 7) 1 bit - File Creat_lon Year uns?gned short 2 bytes %
Classification unsigned char 1 byte v gtfef:der Su? 3 uns!qneg |Sh°n 2 EV‘GS -
Scan Angle Rank (-90 to +90) — Left side char 1 byte * 0110 poit - ata uns!gne ong A Hytes -
User Data unsigned char 1 byte :;lurn:agr ;)f \éanabcI’eFLengt:\ Records uns,gneg 3:19 : gzltes
- - " oint Data Record Forma unsigned char e .
Bolnk Souce 1D inesgradahor Ziyes Point Data Record Length unsigned short 2 bytes »
Legacy Number of point records unsigned long 4 bytes i
Legacy Number of points by return unsigned long [5] 20 bytes N
X scale factor double 8 bytes *
Y scale factor double 8 bytes *
Z scale factor double 8 bytes *
X offset double 8 bytes *
Y offset double 8 bytes %
Z offset double 8 bytes .
Max X double 8 bytes 3
Min X double 8 bytes *
Max Y double 8 bytes *
Min Y double 8 bytes *
Max Z double 8 bytes v
Min Z double 8 bytes »
Start of Waveform Data Packet Record Unsigned long long 8 bytes *
Start of first Extended Variable Length unsigned long long 8 bytes .
Record
Number of Extended Variable Length unsigned long 4 bytes *
Records
Number of point records unsigned long long 8 bytes *
Number of points by return unsigned long long [15] | 120 bytes b
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Lézer alapu taverzékelés
Szoftverek

 Grafikus programok:
* FugroViewer,
« LAStools (lasview, las2dem)
e CloudCompare

e PotreeConverter
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Lézer alapu taverzékelés
Szoftverek

* Parancssori feldolgozas:
« LAStools
« PDAL (Point Data Abstraction Library)
« PCL (Point Cloud Library)

* KoOnyvtarak:
* libLAS: C/C++, C#, Python, Ruby
 PDAL: C/C++
« PCL: C/C++
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