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'lehddna dokumentaciia Lasersko skcniranie Slovcniie ver.4.2

1 UVOD

Tehniana dokumentacija (TD) opredeliuje vsebino javnega narodila in zahteve,

katerim morajo lzdelki ustrezati, ter vsebino spremljajo6ih elaboratov in obseg

predaje rezuliatov izvedenih del. Ponudnik mora v celotl upostevati tehni6no

dokumentacijo, ki je del pogodbe med Geodetskm inititutom S!ovenije (v

nadalievaniu narodnlk) ln v javnern razpisu izbranim ponudnikom (v nadaljevanju

lzvajalec).

Okrajsave in terminologija
ALS - aerolasersko skeniranje
D96/Tl\,4 - ime novega drzavnega ravninskega koordinatnega sistema

D4B/GK - ime starega drzavnega ravninskega koordlnatnega sistema

DMR - digitalni model reliefa (ang. D gital Terrain Model - DTM)

DTI - dolilna talnega intervala (ang Ground Sampling Distance - GSD)

DTK - digitalna toPografska kada
cOT - georeferenciran oblak ioak
GNSS - globalni navigacijski satelitski sisiern

INS - inercialni navigacijski sistem
itrtiptng - tntrastruciure for Spatial lnformation in ihe European comunlty

ls,q zot t - fut"t"xo skeniranje ln aerofotografiranje 2011 (prekinjen projekt)

LSS - Lasersko skeniranle Sloveniie
LS - lasersko skeniranje
poOp - staulte, todno;ti lokaclie (ang. Position Djlution of Precision)

n-fuig - f<vaOratni f<oren povpreone kvadratne napake (ang Root lvlean Square

Error)
iib"lier - srouunrla-ceodezra-NAvigaciia-Lokaciia - slovenski sistem permaneninlh

referendnih GNSS Postaj
SHP - podalisek in format )shape( daioteke

n - oznaka koordinat v D96/TM

- elipsojdna vlSina
x - oznaka koordinat v D48/GK

- nadmorska viSina

e,
h

v,
H
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Tehnji[r dlkrunenlaciia I-asersl<o skgnilanjc SloveltJ! ver..1.2

1.1 Obmotje projekta in osnovni izdelki

Obmodle projekta obsega celotno povrslno Slovenije \20.273 krr|'?) in dezmeinl pas v

Sirini 250 m. Obmooje projekta je razdeleno na 2 obmodjl (glej sliko 1): B ln C, ki sia

dooaeni glede na razli6no gostoto zajema podalkov aerolaserskega skeniranja
(ALS)

obmoc e B' 5 loch ra f, vecji oel o zave oz. osredr. a S ovelija 'r
obmodie Ct 2 to6ki na m'?: visokogorje n obmoaja veliklh gozdov

Za posamezno obmo6je se izvede aerolasersko skeniranle in izdelalo izdelki, ki jlh

lzvalalec preda naroiniku. Osnovnl izdelki kl se predaio so: izvorni podatki

""rdlu""r"k"gu 
skeniranja !n georeferenciran oblak to6k (GOT) ki se izta'una tz

izvornih podaikov Natan3nejSJopredeliiev vseh izdelkov je opisana v nadaljevanju'

Stevllo in natandne Lokaciie poclobmodji na obmodiu C bodo dolodene v izvedbenem

razplsu- sfupna povrSini obmo6ia C v izvedbenem razpisll ne bo vedja od 15%

ceiotne pour;lne drZave Na Slikl i so oznadena podobmo6ja C' kl bodo zelo verietno

tudi v izvedbenem razpisu spadaa v obmoale C po[rvaio pa cca 12yo celoine

po"riin" O,Z"u" Vas oreosrala pov'sina l'l 're soada v oo-ocje C spada v oo-o'le
h ru, stlt i 1 sta oznadena dva bLoka (del obmoaja B), kjer se projekt oz' ALS ne

izvaja, saj so blli podatki za predani v projektLr LSA201 1'

Obmoaje C bo doodeno z zaprtim! poligoni in bo v oblL[ SHP datoteke n-a-,,volio v

izvedbenem razpisu. Natanane meje posameznlh obmodij bodo v lzvedDenem

razpisu zapisane v koordinatnem slstemu D96/Tl'4'

Glede ra oelilev ^a obmoc., B rn C iz',/ajalec sarostorno razoeli celotno,obrodje

drzave na bloke v velikosti od 500 km'zdo 2000 km', k se skenrralo' obde ulelo n

oOOa"io toe"no, koi samostojne enote. Blol'l nal bodo cin]bolj pravokotne,oblike Pri

"oli[lri"jr-ir"i", 
ira prednost kriterl] zahlev;ne gostote' Posamezen blok lahko

vsebuje samo eno obmo6je gostote, t.j B ali C'

Slika 1r Obmo6ji B in C ter bloka, kjer se ALS ne izvaia

tl(udctski irrstitut Slo\enile SLrcrl 7/15



Tehnidna dokumentacija - Lasersko skeniranie Sloveniie ver.:1.2

Velikost bloka se za zajem podatkov se na meji blokov poveda za 200 m, tako da je
med sosednjin'ra blokoma najmanj 400 m preklopa. Vsak blok se skenira in-obdeluje
lo6eno. Tudi vsi podatki, rezultati, notranja kontrola in porodila se oddajajo loieno po

blokih. Pomernbno je, da so prehodi med bok geomorFo osko pravilni ln vsi izdelki
med seboj zvezno povezljivi.

Celotno obmodje drzave bo lahko razdeljeno na najved 3lote, ki bodo opredeUenl v
izvedbenem razpisr-r.

Predaje se izvedejo po posameznih b okih v drzavnem ravninskem koordinatnem
srslemLr D96/TM z elipso'dnrm v.6'.am.

1.2 dasovnica in porodanje

easovnica predaje rezuLtatov bo prilozena izvedbenemu razpisu. Projekt se bo zade
s podpisom pogodbe med izbranim izvajalcem in narodnikom, ki je predviden za
I .11 . 2413. Datum dokonanega prevzema pogodbenega dela je 1 07.2015.

Od zadetka do konca projekta mora izvajalec narodniku podiljati 14 dnevna porodila
(vsak drugi ponedeljek) po e-posti za vse rzdelke. Vsebina tedenskih porodil je
naslednja:

- opis aktivnosti, ki so se izvala e v preteklih dveh tednlh,

- tabe a kolidin kondanih pollzdelkov in zde kov po posameznlh fazah in blokih:
priprava ALS, potrditev naarta ALS, izvedba ALS, osnovno procesiranje
podatkov, izdelava geo.eferenciranega oblaka to6k (GOT),

- tabela s predvideniml datumi kondanja posameznih faz glede na zahtevano
dasovnico predaj in trenutnim stanjem projekta,

- opis morebitnih tezav pri izvedbi prolekta.

Uradni jezik projekta je SlovenSdina

1.3 Vhodni podatki
Narodnik da na razpolago osnovne in druge podatke, ki jlh izvajalec lahko pr njem
tudi prevzame.

1.3,1 Osnovni podatki
Naroanik za potrebe izvedbe projekta da izvajalcu na razpolago naslednje osnovne
podatke:

podatki rastrskih kart (DTK 25, DTK 50 PK 750),
podatki obstojedega DMR5,
ortofoto z lodljivostjo DTI = 0 5 m (CAS2009-1 1 ),
podatke iz obstojede mreze referenanih GNSS postaj, ki tvorjo omrezle
SIGNAL so tudi na razpoago. Ve6 o podatkih omrezja SIGNAL na
htto://v!ww.ou-sional.s /.

lzvajalec sam nosi morebltne skoske pridobivanja podatkov.

1.3.2 Prevzem vhodnih podalkov
Prevzem vhodnih podatkov izvajalec in narodnk dokumentlrata s primopredaln m
zapjsnikom. Kontaktni naslov za pridobitev zgoraj navedenih podatkov le nfo@gis si
+386 (1)200 29 00.

Geodetski institut Sloveni je Stmn ll/15



Tehniana dokumentaciia - Lascrsko skeniranle Slovenije vcr.4.2

Za prenos podatkov da izvajalec
bodo pridobljeni od narodnika,
projekta. Po kondanju projekta
na.o6nika dokondno izbrisati.

na razpolago svoje prenosne diske. Vsi podatki, ki

se lahko uporabljajo izkliuano za izvedbo tega

ie izvajalec dolzan vse podatke, ki jih dobil od

2 OPREDELITEV IZDELKOV

Predmetijavnega naro6ila so: izvorni podatkl ALS in georeferenciran oblak todk,'

2.'l lzvorni podatki in georeferenciran oblak toak

lzvorne podatke in georeferenciran oblak to6k (GOT) se zajema, procesira ter-oddaja

za celotno drzavo [azen omenjenih dveh blokov) in dezmejni pas v 
'ir]ni 

250 m po

blokih.

2.1.1 Opis zahtev

AerolaseTsko skeniranje se naartuje in izvede glede na bloke, kijlh izvajalec oblikuje

samostojno znotraj potencialnih lotov.

Pred izvedbo ALS izvajalec preda narodniku naslednje datoteke:

- iridimenzionalne koordinate vseh nadrtovanih pasov, ki se bodo zajeli v okviru

projekta v formatu SHP (3D) in koordinatnem sistemu D96/TI\'4'

2D obris nadatovanih pasov v obliki zaprtih poligonov v formatu SHP (2D) in

koordinatnem sistemu D96/Tl\'4,

- tehnidne speciflkacije uporabljenih lnstrumentov (lasercki skener' INS in

GNSS),
karakteiistike uporabljenega zradnega nosilca na6tete opreme (minimalna in

maksimal"'la vi5'1a leta. hrtrost. idr')'

- in druge parametre izvedbe ALS (hltrost leta ob izvedbi ALS' kot' dlvergenca

iarka:frekvenca skenirania, vzorec skeniranja, idr')'

x*oO"if irnf," p"a" preatoge zj izbolj6anje lzvaialec lahlo priine,z aerolaserskim

ii.""it""j". S"r! po botraitil na6rra izvedoe s strani narocnika' kr bo svoj odgovor

oodal nii\asnete v 3 delovnih dneh oo oreje-L nastel h darole<' lzvaialec r.o'a Do

pre,e-u potrditve nac.Ia ALS naJkasneje v l4 daer i/vesti p'edvideno AL5'

se obvezno izvedeio v 6asu neolistania in brez snez!]e odgle

* "" "pEt 
fp 

" "t"rnit-, 
*"menskih pogojih koi so: mo-6an veler'

visota 'vlaznost in nizka obladnost, ker to povzroda slabso

Laserska skeniranja
Lasersko skeniranje
dez, sneg, megla,
kakovost rezultatov.

Lasersko sKeniranje mora bit, .zvedeno z uporabo CNSS-lNS slslera. za locirar e

oodar<orlaserskeqasKen,raniaLaserskislenermoraomogooati'egistlacrjovsaj4
oJ[of"u pru"g, zidnlega'r vsa; 2 vmeslh 1za vsakega tJdi rrlenz'leto

Dobro nadrtovanje teta nosilca laserskega skenerja n drugrh senzgrj:v je,9:T:mbno

," "*"s"" ,rr"aOo ptaiekla. Za popolrio pokrvanje blokov se bodo lzvaja' oaralelnl

;t 
-ii;;;; Lti; riimen rzootllanla geore'er encrr a 1ja- 

-rn^ 
konl'ole kaknvosli'

;;;ki"p";;J urpo[ani.i pasovi ne sme brti manj6 od 20 % za vse bloke se

rzvedeio t.rdi preani pasovi Vsaj en precri pas ra zadetku ;r na ko'rcL oaralelnih

pasovin vsal eden al, vec na sredini Razdalja red p'e'nim pasovi ne s-e btl vecla

od 12 km.

Za vse bloke je potrebno izvesti lasersko skeniranje in lzdelati naslednie izdelke:

aieodetski irstitut Sloveniie Stran 9/15
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v okviru surovih podatkov je potrebno predati vse izvorne podatke zajete v

6asu ALS iz kaierih ie rnogo6e z ustrezno opremo ponovno izdelati GOT'

- georeferenciran oblak iodk (GOT) - e, n - (D96/TM)' h - (GRS80, elipsoidne

viSine)

Georeferenciranje oblaka to6k se izdela ob uporabi omrezja SIGNAL ! drzavnem

ravninskem kooidinatnem sistemu D96/Tl\,4 in elipsoidnlmi vlSinami' GOT podatki, ki

se predalajo, morajo biti dokon6no izboljSani glede na zahtevano absolutno

ravninsko in vlSinsko to6nosti, klje dolodena v nadaljevanju.

GOT mora vsebovati tudi vse izvorno zajete atribute, ki so zapisani za vsako todko

ob zajemu podatkov, glede na specifikacije formata LAS kije zapisan v prilogi 6 3

Absolutna ravninska to6nost zajetih to6k (za e in n koordinati) ne sme biti slabsa od

irtrsf 
-= 

*o,go m (1 sigma). Absolutna visinska to6nost zajetih to6k ne sme biti

slabsa od RLISE = 10,15 m (1 sigma).

Relativna toanost zajetih to6k na sme biti slabSa kot polovica navedene absolutne

todnosti.

Gosrora req'shiralih 'ase skih roc( za oo-ocje B mora bitl vsaj 5 to'k/m2' '1 za

;#"; C";"j , Iock/m2. porazdelilev gostoie pa 'nora ustrezat' za\rle:r 
, 
da ima

nr,.",il go9. kvadratov t0 m x'o m z izle'no vodn;n ir stekrelih povri:' zahlevano

stJv'o iock, t.r. 5Oo lock za obmocje B in 200 tock za obmo'je C

,vaialec.e dol2an izvaiat ,lstrezre ka'bracije celotlega sistera aero'aserskega

"k;-;,;; i;r;;A oreda'pooatte in rezL,,tate vseh kalrb dc; ki so bile uporabljene v

piJt"ii',i zj G" r,ia"tke Gor mora biti v porodilih nedvoumno zapisano katera

^alibraciia 
ALS slster-a,e b'la uporabllera'

l/v:ialec oorav, koatrolo absolulne [ocnosll z Loorabo konlrolnih povriin (nor

Jt.;;;";;;i ;;ite;"1,"b"; uoorabit konho'ne povrs;ne' da se izmeri vsal 5

i""ii"i"in-fur r" minimilno velikost bloka in dodatno to6ko na vsakih dodatnih 100

t.'.'f,l ao 
"n"r,orurno 

razporejene v bloku in bodo sluzile za kontrolo in izboljsanje

;.;';i.;;;;;;;;,;J"ttor. t,,1"t"."" ou na @/po aso tatoc.,ikL v poroerlL IezLltate

i""#k;" .eit;; ;; ;sr.rer"o'.ont,otno tod'<o 'n iuor rezultate analize odstopanl

kijih dokumentira v Prilogi 6.2.

lz'ta,alel za polrebe georeferenciran,a lah(o Llporabi referencne ooslale sistema

SrCi{nL ," rzracun GbT. Priporoca se 'stocasna upolaba vsaj slinh referel6'ih

cf\J'SS 
"J"i-.U 

zalemu podatkov n za lradun goreferenciranja' zagotovljen ie

;.0r"'oi'"i"LJr, #""t""In-p"J"*.o", za vedjo freivenco zajema podatkov GNSS

n" i"t"r"nenif] postalah pa je treba predhodno kontaktirati skrbnika omrezja SIGNAL

19,e1 1.3 ',)

lTvaralec mo'a oreo zalerrom podatkov preveliri vrednost za PDOP za bok n

,,;;l;;,,'.'0" ,,!""u, '1.0"*t'PDoP pome'' bolj6o kvalrteio rokacije podatLov'

iboil."," o,ti 
"".'cas 

zajema pooatt<ov manJS' od 4 kar le potrebno tudi Dr'kazati v

porodilu.

Podatki GOT naj bodo v datotekah zapisani v formatu LAS razlidica 1-2 format 3'

7ro,. .oru oitr oopolroma (ompallbrlen z izotano uetzijo forn ata LAS r'2 rglej

;;:];; ;.3; V u!"i-or.t"tur, i^.r se oredalajo v obrrK' IAS ;e pot'ebno 
- 

obdrzdti

irro?o ,ui6i"'rr"anosti kot so: ioordinate X,Y,z; intenziteta' 6tevilko odboja' Stevilo

Geodetski inititut Slovenije Stran 10/15



lchnidna dokumentac e ver' '1 2

odbojev, smeri skeniranja, rob skenirane linije, kot skenlranja, GNSS 6as in druge

vrednosti, ki so izvorno zajete vrednosii. Upostevatiie potrebno specifikacijq ki so v

Prilogi6.3.

Podatke GOT v D96/T|VI, h - (GRSB0, elipsoidne viiine) se preda v pasovih oz' delih

pasov, kje. koli6ina podatkov v datoteki ne presega 2 GB. Datoteke naj bodo

indeksirane tako, da je mogode nedvoumno sestaviti originalne pasove

posameznega bloka. lzdela in preda se tudi georeferencirana preglednica

indeksiranihi seqmentov pasov v obiiki zaprtih poligonov z atributom imena

posameznega segmenta v formatu SHP
Poimenovanje datotek, kamor se zapiSe GOT je naslednje:

GOT v D96/TM, h - (GRS80, elipsoidne viSine)i indeksiranje datotek (velikost

do 2 GB) dolo6i izvajalec.

2,1.2 Vsebina ptedaj

Vse predaje morajo biti organizirane glede na

oroanizira v mape:
PJ'renovanle nap tr podmap oredan'h podatkov

lme_bloka (npr.8301)
8301

blok. Za vsak blok so datotek

ORIG
SKEN
INS
GNSS
GNSS_REF

LIDAR_IZDELKI
GOT

T.r ie oorsana osnovna struklura rap ki pa se lim lalko po pofebl dodajajo nove

pojrap". f". 7ap sali posamezni izdelek a/ ' pooalek je rapisano v nadaljevarlu'

Pooatke se v mapah ne smelo oodva all

Potreo,lo je preoali nasreonje izde ke'-'-- r"" iruorno zajete podatke, ki so blli uporabljeni p .izdelavl GOT,v mapl

bnrc, rl"i ie ustvaruo iudi ustrezne podmape: GNSS.- za podatke iz

soreiemn.ka na plovilu INS - za podatke ine'c'alnega s'stema CNSS - za

podirne iz re'erencnth poslal SKLN - za podatke z skeaerja'

. predani rnoraio biti vsi podatki, na podlagi katerih je mogoce ponovno

izdelati GOT:
izvorno zajete podatke iz skeneia'
izvorno zaiete podatke INS in GNSS na nosilcu senzorja'

izvorno uporabljene GNSS podatke iz sistema SIGNAL'

vse druge podatke, ki so bili uporabljeni pri izdelavi GOT'

vse tere;ske meritve' ki so bile izvedene za potrebe georeferencirania

ali izboljSania georeferenciranja oblaka io6k ali kontrole GOT'

- tehni6ne speciiikacije laserskega skenerja, kije bil uporabljen:

. tip laserskega skenerja, razdallo med lasersklm skenerlem in GNSS

anteno, toeriost doloditve te r"idutie (ung' Laser system alignment ali

lever arm jn GPNSS alignment)
. najvedji kot skeniranja, ki je bil uporabljen in napake izmere kotov

skeniranja,
. napaka sinhronizacije med lNS, GNSS in laserskim

- tehni6ne speciiikacije uporabljenega INS:

Gcodetski inititut Sloveniie

sistemom,
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. tip lNS,

. toanosti opazovanj INS kotov (ang. roll, pitch and heading accuracles),

tehniane specifikacije GNSS sprejemnika:
. tip GNSS sprejemnika,
. metoda izraduna koordinat,
seznam vse programske opreme z uporabljeno verziio s katero biii izradrrnani

podatkr GOT.

- katere GNSS referen6ne postaje sistema SIGNAL so bile uporabljene pri

izra6unu GOT,
uporabljeni zamiki med senzorji (GNSS antena - skener, INS - skener, idr')

povpredna visina leta med skeniranjem za posamezen pas,

- nadrtovane in izvedene trajektorije Letov zradnih plovil (v formatu SHP)' ki so

oile uporabljere kol Dlat'orme za senzo'ie.
GOT - e, n - (D96/TM), h - (GRSBo, elipsoidne visine) v drzavnem

ravninskem koordinatnem sistemu z elipsoidnimi vi6inami

Poleg podatkov laserskega skeniranja je potrebno predati Se:

- tehni6no poroailo (glei Prilogo 6.1),

- podatke in rezultate tovarniSke kalibracije,
podal\e in lelultare laslrih kallbracl.

;regledno kado zajetih podatkov ALS glede na predajo inrazdeljtev na bloke'

meiapodatke po ipecifikacijah INSPIRE (Direktiva 2007l2lEs)' zapisane v

iokalnem metapodatkovnem urejevalni(u v obliki XML (urejevalnikl

http://inspire-qeoportal.ec.europa'eu/editor/, izberi "Spatial dataset") zapls

ffipise o metapodatkin se zaPise v

podmapo: lme-bloxa lnp'. 8301)/N'4FTAPODATKI

Tehnidno porodilo, druga poroaila ter pregledne skice in metapodatke se zapise v

mapl:
lme-bloka (npr. 8301)
8301

TEHNICNA-POROCILA
METAPODATKI

3 ZAGOTAVLJANJEKAKOVOSTI

Kakovost izdelkov se zagoiavlja v procesu notranje kontrole' kljo izvede izvajalec

in zunanje kontrole kakovosti, kijo izvede narodnik'

Notranja kontrola kakovosti:

- iinqal.. vnaprej predvidi faze v procesu' kjer je-potrebno izvesti kontrolo

t"r,Jro.tl. Ci"a6 nu specifikaciie le potrebno 6rmbolJ natandiro. izvajati

kontroie vseh rezultatov, ki o,ogoiujo preverlllvost s strani notranle kontrole'

za vse kontrole kakovosti ie potiebno izdelati zapis o lakovostl in po potrebi

ustrezno ukrePati.
Zaieleno je tudi, da se pregled kakovosti izvaiaca. in morebitnih

pod'zvajalcev op'avitudl s stran voostva vodilnega partnerja izvalalcev
'N"ii""i" t""tr,ir" kakovosti je obvezen del oddajnega elaborata' Vseblna

)"pl"u'o iru"o"nl notranii ko;troli mora biti v skladu z vsebino navedeno v

spodnii alinei "Zapisi o kakovosii"

zapisi o kakovosti:

Geodelski institut Sloveniie Stran 12115



Tehnidna dokumcntaciia - Lasersko skcniranie Slove je vcr.,1.2

zapisi o kontroli kakovosti so nujna vsebina elaborata. Tudi vse ostale
kontrole kakovosti naj se zaplsejo, kar bo pomagalo izvaiaLcu pri resevanju
morebitnih tezav, kot iudi pri pregledu kakovostl s strani naro6nika.
Vsizapisi o kakovosti morajo imeti naslednje osnovne podatkel
. datum izdelave zapisa o kontroli kakovosti,
. nedvoumno naj se zapi6e na kateri izdelek se zapis nanasa,
. kdo je zapis napisal,
. poleg podpisa avtorja zapisa tudi sopodpis odgovornega vodje projekta,
. zapisi se hranijo v elektronski obliki (PDF),
. vsizapisi o kontroli kakovosii naj se predajo v elaboraiu.

Zunanja kontrola kakovosti:
Narodnik lahko izvede kontrolo proizvodnega procesa pri izvajalcu' Ta

pregled se lahko opravi ob pregledu delovnega procesa, ponavljaniu ve6jih

napik ali zamujanlu rokov. Namen takega pregleda je v najve6ji meri

povezan z ugotavljanjem le1av izvajalca, pornoajo pi odkrivanju vzrokov

ieiav in zagoiavljaniu, da bo kon6ni produkt dovolj kakovosten ter narejen v

roku.
Naro6nik lahko izvede pregled kakovosti tudi z namenom ugotavljanja

sposobnosti izv4alca za izvedbo projekta in pregledom razpolozljivih

kapacitet.

- de narodnik z rezultati izvedene kontrole proizvodnega procesa pri izvajalcu

ni zadovoljen lahko pred6asno prekine pogodbo

3.1 Notranja kontrola kakovosti

lzualalec izvede notranjo kontrolo kakovosti za vsak izdelek, ki se predaja in po

ootrib tudi po posare)rih fa/ah. O izTa.alju komro'e kakovosti izvajalec poro6a

i-* u aro,"O'"n"lif, porocilil^. V tehr'cne- po'oc'lu ob predali l/dei\ov pa se poroda

o izvedeni notranji kontroliza posamezen blok.

V primeru, da notranla kontrola pokaze dolo6ena odsiopanja od zahtev' izvajalec

-krene vse potrebno za oopravo napak

za vse lzvedene kontrole kakovosti, ki so opisane v nadaljevaniu iega poglavja ie
potrebno napisati poro6ilo in ga zapisatl v podmapo projekta:

lme_bloka (npr. A201)
A201

NOTRANJA_KONTROLA
oz. v podma[e za posameznih izdelkov kot je opisano v nadaljevanju'

3.1,1 Georcferenciran oblak bek
preveri in poroda se o pokritosti posameznega bloka z GOT,

p'everi in poroca se o prekrivanju GOT s soseoljimi bloki

preveri in poro6a se o zagotavljanju zahtevane gostote toch ta m'za GoT
. izvajalec kontrolira gostoto to6k, ki je zahtevana za posamezen blok' za

vsak kvadrat v vel:(osti 10 m x '0 m.

. gostoto se izracuna tako da se oo hvadrara s povrsino 100 m najorei

idstele povriina vode in drugih povrain, kjer ni bilo uporabnih podatkov'

ter nato Stevilo todk deli s tako dobljeno povriino,
. 90 % kvadratov v posameznem bloku mora vsebovati predpisano gostoto'
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. v primeru, da je ta odstotek manjsi od 90 % je potrebno na blokih z

cOT znotraj

Po predaji rezultatov projekia narodnik izvede kontrolo vseh izdelkov in poroi'a o

morebitnih napakah.

zuranja konirora se bo lzvedla 1a dva na6:na:

- najprej se izvede kontrola notranje kontrole kakovosti, naio pa

se bodo izvedle tudi druge kontrole kakovosti kot so:

. pravilnost strukture podatkov in zapisov v predanem elaboratu'

. popolnost podatkov glede obsega in vsebinska skladnosti s

sPecif ikaciiami,
. kontrola r;lativne todnostiznotraj blokov in med sosednjimi bloki'

. konirola absolutne todnosti GOT z terenskimi GNSS meritvami'

. kontrola gostote,

V kolikor bo zunanja kontrola na6la odstopanja od zahtev tehniine dokumentacije' bo

" 
,". ooioi"f, izv;ialcJ, ki bo mo'al napake odpraviti v rohJ navedenem v. pogodbi'

p"i"g i";ii;;:ri ,."rlalec sprejet:tuii ustrezle Jkrepe za izbo'jsanie kakovost''

ee naoake ne bodo odpravljene v zahievanem roku ali kakovost 5e vedno ne bo

i"oorir,r", l" "r"tra, 
da izvajalec ne izpolniuje pogodbenih obveznosti'

4 PREDAJA IZDELKOV

4.'1 Vsebina Preda.ie
Vseb;na Dledai ie navedena v ple snjih poglavlih Medij oredaje so USB 3'0 prenosnl

;";;;il; ilp";t"t". ili"[, 
"'o 

oe"oa"oanega maier'ala in se ne vracajo D'sk:

morajo bitiiasno oznadeni, navedeno mora bitii- 
St"rltt" diska v okviru projekta (npr' disk 25); Stevllka diska glede na stevilo

diskov za Posamezen blok (nPr': 1/2);

- inforrnacija o naro6niku;
iniormacija o izvajalcu;
podatki o nalogi (naziv projekta, 6t' pogodbe);

datum zajema Podatkov,
vsebina;a disku oziroma predmet oddaje (Stevilka in ime bloka)'

4.2 Seznam vseh map

obvezna struktura map na predanem trdem disku za vsak predan blok' ki pa se li po

potrebi dodajajo nove podmape, je naslednja:

npr.8301
ORIG

zmanj6ano gostoto izvesti domeritve,
preveri in poroda se o odstopanju po visini na preklopu pasov

bloka in s sosednjimi bloki oz. relativni to6nosti zajetih todk.

Vsa poro6lla in zapise o kontroli kakovostise vpi6e v podmape:

lme_bloka (npr. A201)
A2A1

NOTRANJA_KONTROLA
GOT

3.2 Zunanja kontrola kakovostl
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SKEN
INS
ut\ 55
GNSS_REF

LIDAR-IZDELKI
GOT

TEHNICNA_POROCILA
NOTRANJA-KONTROLA

GOT
IV]ETAPODATKI

4.3 Naslov predaje

Oddaja materialov se izvrSi ob dogovorjenem roku na naslov narodnika:

Geodetski lnStitut Slovenije
Jamova cest 2

Sl-1000 Liubljana.

Ob predaji elaboratov predstavnika izvajalca in naro6nika podpiSeta zapisnik'

Naro6nik o sprejemljivosti elaborata obvesti izvajalca v rok 10 delovnih dni'

5 TEHNIdNA VSEBINA PONUDBE

5.1 Natanden opis izvedbe projekta in opis uporabljene opreme

Ponudnik na kratko opise (nalved 4 A4 strani) kako bi izvedel projekt opisan v teh

specifikacijah.

6 PRILOGE

6.1 Priloga: Vsebina tehnidnih porodil

Tehni6no porodilo mora vsebovaii naslednje zapise:

- Natan.en opis faz izdelave posameznega izdelka od prlprave do predaje

projekta
iri'posamezni fazi je potrebno poleg nataninega opisa celotnega poslopka

faze opisati tudi katera strojna ln programska oprerra je.Lrporabllena pn

izveOOi: (proizvajatec, lme in verzlja, ter uporabljeni nloduli programskega

Paketa).'Pri 
vsa'ki tazije potrebno opisati Se obseg in na'in izvaianja notranje kontrole'

- Pri vseh fazih naj ponudnik opi6e morebitne tezave, ki so se polavile ob

izvedoi tr kako je Ie teTave 'e5.1.

6.2 Priloga: Kontrola ravninske in viainske to6nosti

Glej prilozeno datoteko 6.2-Priloga-Kontrola-tocnosti'xls

6.3 Priloqa: Specifikacije LAS 1.2

Glej prilozeno datoteko: 6 3-Priloga,ASPRS-LAS-V1 2' pdf

KONEC DOKUIVIENTA
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LAS FORMAT VERSION 1.2:

This document ref ects the second revlsion ofthe LAS format specfication since ts nitia version
1,0 release, Verson 1,2 retains the same structure as version 1,1 includ ng identical field
a ignrnent. LAS 1.1 file Input/Output (I/O) libraries wi I requlre slght modiicaUons in order to
be compliant wlth this revision. A LAS 1.1 Reader wi I read LAS 1.2 (without the new
enhancements) with no modificat ons.

A deta led change documenl that provides both an overview ofthe changes in the specification
as well as the motivation behind each change is available from the ASPRS websiie in the LIDAR
committee section,

The additions of LAS 1.2 inc ude:
. GPS Absoluie Time (as well as GPS Week Time) LAS 1.0 and LAS 1.1 speclfied GPS

"Week Time" only. This meant that GPS time stamps'Yolled over" at midn ght on
Saturday. This makes processing of LIDAR flight ines that span the t me reset difficult.
LAS 1.2 allows both GPS Week Time and AbsolLrte GPS Time (POSIX) stamps to be us€d.

. Support for anci lary image data on a per point basis. You can now speci6/ Red, Green,
Blue mage data on a point by polnt basis. This is encapsulated in two new point record
lypes (type 2 and type 3).

LAS FORMAT DEFINITION:

The LAS fie is intended to contain LIDAR point data records. The data wil genera ly be put lnto
this format from software (e.9. provided by LIDAR hardware vendors) which combines GPS, I[4U,
and aser pulse range data to produce X, Y, and Z point data. The lntention of the data format is
to provide an open format that allows different LIDAR hardware and software tools to output
data in a common format,

The format contains binary data consisting of a header bloclt Varab e Length Records, and point
data,

PUBL]C HEADER BLOCK
VARIABLE LENGTH RECORDS

POINT DATA RECORDS

Al data is in little endian format. The header block consists of a public block followed by Variable
Length Records, The pub ic block contains generic data such as point numbers and coord nate
bounds. The Variable Length Records conta n variable types of data lncluding prolection
inFormation/ metadata, and user appllcaton data.

DATA TYPES:

The folowing data types are used in the LAS format deflnition.

. char (1 blte)

. unsiqned char (1 byle)

. short (2 bytes)

. unsigned short (2 bltes)
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long (4 bltes)
uns gned ong (4 bltes)
double (8 byte IEEE foaunq point format)

PUBLIC HEADER BLOCK:

Any feld in the Public Header Bock that is not required and s not used must be zero fil ed.

Fl e Signature: The fl e signature must contain the four characters "LASF", and it is required by
the LAS specificaton. These four characters can be checked by user sofh/r'are:s a qucklook
inlUal determination of fie type.

Fi e Source ID (Flght Line Number if this file was derived from an origina flight ine): This feld
should be set to a value beh,veen I and 65,535, inclusive. A value of zero (0) is interpreted to
mean that an ID has not been assgned, In this case, processing soFbrare is free to assign any

I,AS I 2

Item Size Reouired
Fie Sionature f"LASF")
File Source ID unsiqned short
Global Encodino 2 bvtes
Prore.i ID GUID data 1

Prolect ID - GUID data 2 unsiqned short
Prorect ID GUID daia 3 unsqned short 2 blte
Proiect ID ' GUID data 4 unsioned charlSl 8 b\,,tes

1 bvte

Svstem ldenUfier charlJ2l 32 bvtes
Generaiino SoftwEre char[321 32 b\,tes
File Creaiion Dav of Year Lnsloned shot 2 bvtes
File Creation Y-.ar 2 bvtes

Header Si2-6 unsiqned short 2 bvies
Offset to Doint data unsrqned lonq 4 bvtes
NLrmber of Variable Lenoth Records
Point Data Format ID f0 99 for sne.)
Po rt Data Record Lenqth unsiqned short 2 bvtes
Number or ooini re.ords Llnsioned lono 4 bvtes
NLrmber of ooints bv retLrn unsioned lonol5l 20 bvtes

double I bvles
Z scale facor doub e 8 bvles
X ofFset doLrble 8 b\,tes

doube
l4ax X doube I bvles
Nlin X doub e 8 b\,tes

I b\,tes
14in doLrbe 8 b\,tes
f4ax Z double I b\,tes
Min Z doube I b\,tes



valid number. Note that th s scheme allows a LIDAR project to contain up to 65,535 unique
soLrrces. A souTce can be considered an origlnal flight ine or lt can be the result of nrerge and/or
efrract operations,

Global Encodingi Th s is a bil field used to indicate certain globa properties about lhe fi e. In
LAS1.2(theversioninwhichthlsfiedwasintroduced),onytheowbtisdefned(thisisthebit,
that f sei, wou d have the unsigned integer yie d a value of 1). This bit fleld ls deined asl

Note that in the prev ous version of LAS (LAS 1.1), th s was a reserved field that had to be set to
zero. Thus LAS 1.2 frles that use GPS Week Time and point record types 0 and 1 (the only types
supported ln prevjous versions of LAS) wil be denticalto LAS 1.1 i es with the exception ofthe
minor v€rsion number,

Project ID (GUID data): The four fieds that comprise a complete GobaLly uniqLe Identiier
(GlllD) are now reserved for use as a Project ldentifier (Project ID). The field remains optiona .

The time of assgnment of the Project ID is at the d scretron of processing software, The Project
ID should be the same lor al iles that are associated with a unique project. By assigning a

Project ID and uslng a Fi e SoLrrce ID (defined above) every lle wilh n a project and every point
wilhr r d frle ' d1 be J [q-e y rden' 'rFd, g obally.

Version Number: The version number consists of a major and mlnor ield, The major and minor
fields comblne to form the nLrmber that indicates the format number of the current specification
itself. For examp e, specification number 1.2 (this version) wou d contain 1 in the major fie d and
2 in the minor fleld.

System Identifier: The version 1.0 specificauon assumes that LAS flles are exclusively generated
as a result of co lection by a hardware sensor, Verson l,l recognizes that iles often resutfrom
extraction, merging or modin/lng exlsting data files. Thus System ID becomes:

Global - Bit Field En
Bits
0 GPS Time Type The mean nq of GPS Time ln the Point Records

0 (not set) -> GPS time n the point record fre ds
is GPS WeekTime (the same as previous versions
of LAS)
1 (set) > GPS Time s standard GPS Tirne
(satel ite GPS llme) rnlnus 1 x 10e. The olfset
moves the tme back to near zero to improve
floatinq Do nt resolution,

1:15 Reserved I\4Lst be set to zero

Generatino Adent Svstem ID
Hardware system String identiry ng hardware (e.9. "ALTM

ivlerqe of one or more fies .I.4ERGE"

l4odrfrcailon of a sinole nle "I.4ODIFICATION"
F\tra.iion from one or more fies .EXTRACTION"

ReDroieclion, rescal no, warDinq, etc, \RANSFORI'4ATION"
Some oiher on-.ration "OTHER" or a strinq up to 32 characters

idenutuino the oneraiion
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Generating Software: This information is ASCII data describing the generating software itself.
This fleld provides a nrechan sm for specih/ing which generating software package and vers on
wasuseddurng LAS frle creaton (e.g. "Terrascan V 10.8", "REALM V 4.2" and etc.). Ifthe
character data s less than 16 characters, the remaining data must be null.

File Creaton Day of Year: Day, expressed asan unslgned shot, on which this file was created.
Day s computed as the Greenwich l\4ea n T me (G lvlT) day. lanuary 1 is considered day 1.

FleCreatonYear: The year, expressed asa four digit nlrmber, n which the flle was created.

Header Size: The sze, in bytes, of the Public Header B ock tsef. In the event that the header is
extended by a software applcation through the add ton of data at the end of the header, the
Header Size freld must be updated wth the new header sze. E\tension of the Pub ic Header
Bock is discouraged; the Variable Length Records shou d be used whenever possible to add
custom header data. In the event a generating software package adds data to the Publlc Header
Block, thls data must be placed at the end of the strudrure and the Header Size must be updated
to refect the new size,

Offset to point data: The actual nunrber of bytes from the beginning of the file to the first field
of the flrst po nt record data field. Th s data offset must be Lpdated if any software adds data
from the Public Header Block or adds/removes data to/from the Variable Lenqth Records.

NLrmber of Var able Length Records: This feld contains the current numberofVarable Lenqth
Records. This number rnusl be lrpdated if lhe number ofVariabe Length Records changes at
any t me.

Point Dala Format ID: The po ni data formal ID corresponds to the point data record format
type. LAS 1.2 deflnes types 0, 1, 2 and 3.

Point Data Record Lengthi The size, in bi,tes, of the Point Data Record.

Number of point records: Th s field contains the iotai number of point records wthin the file.

Number of points by return: Thisield contains an array ofthe tota point records per return.
The first lnsgned ong valLe will be the total number of records fror. the first return, and the
second contains the total number for return two, and so foth up to five refurns,

X, Y, and Z scale fadors: The scale factor fields contain a double float ng point value that s used
lo scale the corresponding X, Y, and Z long values within the point records. The corresponding
X, Y, and Z sca e lactor must be mLLtiplled by the X, Y, or Z point record value to get the actual
X, Y, or Z coord nate. Forexample, if the X, Y, and Z coordlnates are intended to have hvo
decimal point values, then each scale factor wil contain lhe number 0.01,

X, Y, and Z offset: The offset fields should be used to set lhe overa I offset for the point records.
In generalthese numbers wlll be zero, but for cetain cases the resolution ofthe point data may
not be Iarge enough for a given projection system, However, :t should always be assumed that
these nLrrnbers are used. So to scale a given X from the polnt record, take the point record X
rnultip ied by the X scale factor, and lhen add ihe X offsel
Lod nate = (xrc.od * xsob) + xo,rset

Y@o^r ft = (Y.mrd * YGJ + %nrt
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[4ax and tv]ln X, Y, Z: The max and m n data fle ds are the actual unscaled extents ofthe LAS

point file data, specfied in the coordinate system of the LAS data.

The projectjon lnformation for the point data is required for all data. The projection informatron
wil be placed in the Variable Length Records. Placing the poecton information with n the
Variable Length Records allows for any projection to be defined inc uding custom prolectons.
The GeoTIff specificatio n http://www. remotesensino.oro /qeot fflaeotfr- htm is the model for
representing the projection informaton, and the format is expicitly defined by this specification.

VARIABLE LENGTH RECORDS:

The Public Header Block is followed by one or more Varable Length Records Ohere s one
mandatory Varjabe Length Record, GeoKeyDirectoryTag). The nlrmber ofVariable Length
Records is specifed in the "Number ofVariable Length Records"fleld in the Public Header Block.

The variable Length Records must be accessed sequentially since the size of each varlable length
record s contained in the Variab e Length Record Header. Each Variable Length Record Header
is 54 bytes in length.

User ID: The User ID field is ASCII character data that dentifies the user wh ch created the
varlab e ength record. It is possible to have many Variable Length Records from dilferent
sources with d fferent User IDs, If the character data is less than 16 characters, the remainlnq
data must be nul . The User ID must be reglstered with the LAS specification managing body.
The management of these User IDs ensures that no hlo ndividua s acc dentally use the same
User ID. The specilcation wi I initially use t\rvo IDs: one for globally specified records
(LASF_Spec), and another for projection types (LASF Projection). Keys may be requested at
httpl/v ! i./ asprs ofq/lasform/kevform html

Record ID: The Record ID is dependent upon ihe lJser lD. There can be 0 to 65535 Record IDs
for every User ID. The LAS speciflcation manages its own Record IDs (ljser lDs owned by the
speciication), otherwise Record IDs will be managed by the owner of the given User ID. Thus
each User ID is allowed to assign 0 to 65535 Record lDs in any manner they desire. Publicizing
the meaning of a given Record ID ls left to ihe owner of lhe given User ID. Unknown User
ID/Record ID combinatjons should be lgnored.

Record Lenqth after Header: The record length is the number of bfes for ihe record after the
end ofthe standard palt oF the header. Thus the enUre record length is 54 bytes (the header
size n version 1 .2) plus the nu mber of bltes in the var able lenglh porUon of the record.

Descrlption: Optiona , null terminated text description of the data. Any Temalnlng characters not
used must be null.

VARIABLE LENGTH RECORD HEADER
Item size Reouired

User ID charll6l 16 bltes
Record ID unsoned short 2 b\,tes
Record Lenoth After Header 2 bltes
Des.rintion .harl371
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POINT DATA RECORD

NOTE: Po nt Data Start Signature was removed in LAS Version 1.1. LAS ile I/O software must
use lhe Offset to Point rata fie d in the Public Header Block to locate the starling position of
the first Point Data Record. Note that aLl Point Data Records must be the same type (0, 1, 2 or
3).

POINT DATA RECORD FORMAT O:

X, Y, and Zr The X, Y, and Z values are stored as long integers. Thc X, Y, and Z values are
used in conjunctioo with the scale values and thc ofisct valucs to dctcrnline the
coordinate lor each poinl as described in the Public Header BIock section.
Intens ty: The intensity value s the nteger representation of the pu se return magnitude. This
value rs optional and system specrfrc, However, it should a ways be inc uded lf available,

NOTE: The fol owing four frelds (Return Number, Number of Returns, Scan Dlrection Flag and
Edge of F ighl Line) are bit fields wlihln a sing e byte.

Return Numberi The Return Number is the pulse return number for a given output pulse. A
g ven output laser pu se can have many returns, and they must be marked n sequence of return.
The frst return will have a Return Number of one, the second a Return Number of two, and so
on up to flve returns,

NLrmber of Returns (for thls emitted plrlse): The Number of Returns is the tota number of
returns for a given pulse, For example, a laser data point may be return hvo (Return Number)
wlthin a total number of fve returns.

Scan Directon Flag: The Scan Direction Flag denotes the direCrion at which the scanner mirror
was travellng at the time ofthe output pulse. Abitvalueof I isa positive scan direction, and a
bit va ue of O is a neqative scan d:recuon (where positive scan direction is a scan moving
frorn the left side ofthe in{rack direclion to the right side and ncgative the opposite).

Edge of Flight Line; The Edge of Flight Line data bit has a va ue of 1 only when the point is at
the end of a scan. It is the lasi point on a given scan llne before it changes diredlion.

Classiicatonr Classification in LAS 1.0 was essentially user defned and optional. LAS 1.1

defines a standard set ofASPRS c assiications. In add t on, the f eld is now mandatory. Ifa

Item Format Size Required
x

lonq 4 b\tes
7 lono 4 b\,tes
Intensitv 2 b\,tes
Return Number 3 bits (bts 0, 1, 2) 3 blts
Number of Returns foiven DUlse) 3 biE fb ts 3. 4. 5) 3 bits
Scan Direction Flao 1 btt rbt 6l 1 bit
Edoe of FIioht Line 1 bit rbit 7) 1 bit

unslqned char
Scan Anqle Rank ( 90 to +90) Left side char 1 bvte
User Data unsiqned char 1 bvte
Point Source ID 2 bvtes

I,AS I 2



point has never been c assified, this byte nrust be set to zero. There are no user deflned classes
since both point format 0 and point format 1 supply I bits per point for user defined operatons.

Note that the format for classification is a bit encoded field with the lower five bits used for class
and the lhree high bits used for flags. The bit definitons arej

Bit Field
aib DesciDtion
Ot4 Classification Standard ASPRS classifcaUon as defined in the

fol owino classification table.
Synthelic If set then this po nt was created by a technique

other than LIDAR coledlon such as digitized from
a photoqrarnmetric stereo model,

Key-point If set, this po nt is considered to be a model key'
point and thus generally shoL d not be withheld in
a thinnino aloorithm.

Withheld If set, this point should not be ncluded in
Dro.€ssino fsvnonvmoLrs with Deleted).

Classification

Note that bits 5, 6 and 7 are treated as flags and can be set or clear in any combination, For
example, a poinl wth bts 5 and 6 both set to one and the lower five bits set to 2 (see tabe
be ow) would be a Ground point that had beer Synthetically caleded and matked as a madel

Classification must adhere to the fo low ng standard (we expect to assign the ASPRS Reserved
values as LAS Version 1.1a, 1.1b, etc. augmentations):

ASPRS Standard LIDAR Point Classes
Classification Value (bib
O:4)
0 Created- never classlfied

Unclass fied'
) Ground

5 Hrqh Veqelation
6 ELrldino
7
I I\4ode Kev-Doint fmass oo nt)

10 Reserr'ed for ASPRS Defrnition
11 Reserued for ASPRS Definitian
1) Ovedap Pointsu
13 31 Reserr'ed for ASPRS Defrnition

r\ve are using bolh 0 and I as Un.la.rrilel to mnirrlain compalibilily wlth cu ent topular classiUcation
software such as l err,rs.an. we exlend the idea o I cldssifi catioD value I Lo include ca-\es in \Lhich dala
havc bccn subiected to a clissitication al8orilhn but emerSed in aa uidellned slate. Eor examplc, data rith
clas 0 is senl dnough x. alSorithh to deiecl mxn-hade stuctlLres poinls thal enrerge wilhout having
becn ssigncd as bclongir-q to siructurcs could be rcmapped iiom class 0 to class 1.

'Ovcrlap Points are those points thatwere immediately culled dndng the merginS ofoverlappinS Uight
liies. Ii geieral, the ,r'ilrrrl/ bil should be set since rhese poinls are nol subsequenlly classil'led.
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[A note on Bit Fields The LAS storage format ]s "Litte Endian." This means that nrulU b),te data
felds are stored in memory from least signifrcant blte at the low address to most significant brte
ai the h gh address. Bit flelds are a ways interpreted as bit 0 set to 1 equais 1, bit 1 set to 1

equals 2, bit 2 set to 1 equa s 4 and so forth.l

Scan Ang e Rank: The Scan Angle Rank is a signed one b),te number with a valid range from 90
to +90. The Scan Angle Rank is the angle (rounded to the nearesl inteqer in the abso ute value
sense)atwhchthe as€r point was output from the laser system ncuding the rollofthe aircraft.
The scan angle is with n l degree ofaccuracy from +90 to -90 degrees. The scan ang e is an
ang e based on 0 degrees be ng nadir, and 90 degrees to the eft side of the aircraft in the
direction of fl ght.

User Data: This field may be used at the user's discretion.

Point Source ID: This value indicaies the fie from which this point oriqjnated. Valid values for
ihis field a re 1 to 65,535 inclusive with zero being used for a specia case discussed be ow. The
numerica value corresponds to the File Source ID from whlch this point orlginated. Zero ls
reserved as a convenience to system impementers, A Poinl Source ID ofzero lmples that this
point origlnated ln thls fi e. Th s mplies that processing software shou d set the Point Source ID
equal io the File Source ID ofthe fie contain nq this point at some time during processing.

NOTE| The File l\4arker fied ln the LAS 1.0 structure was generally miscoded and/or not
implemented by users. The ent re concept was removed from LAS 1.1 and th s single blte field
has been renamed user Data and is available for any use. The extended records associated with
this fleld n the orig nal LAS 1.0 speciflcation are removed. Please note that the fleld named User
Bit Fleld has been renamed Point Source ID and is no lonqer avaiable for qeneral use,

Polnt Data Record Format 1 is the same as Point Data Record Format 0 with the add t on of GPS

Time,

GPS Timei The GPS Time is the double float ng point time tag value at which the point was
acquired. ItlsGPSWeekTmeiftheGlobal EncodinglowbitisclearandPOSIXTimeifthe
Global Encodinglowbt s set (see GlobalEncoding in the Pub/lc Hea(ler Black descripttan).
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POINT DATA RECORD FORMAT 1:
Item Format Size Reouired
x tonq

lonq
7
intensiW unsoned short 2 bvtes
Return Number 3 blts rbiE 0- 1. 2l 3 bits
Number of Returns roiven Dulsel 3 bits fbih 3- 4. 5)

1 bit (bir 6) 1 bit
Edqe of Flqht Line 1 brt fbrt 7) 1 bit
Classification Llnsiqned char 1 bvt-a

Scan Ano e Rank a g0 to +90) Lefi slde

unsiqned char 1 b\te
Point Source ID unsroned short 2 bvt-"s

GPS llme double 8 bvtes



POINT DATA RECORD FORMAT 2:
Item Format si2e Required
X onq 4 bvles

7 lonq 4 b\,tes
unsrqned short 2 bvtes

Return Number 3 bits fbts 0. 1. 2) I brts
Number of Returns (o ven Dulse) 3 bits rblts 3. 4. 5) 3 bis
Scan Direction Flag I hit rbit 6l 1bt
Edoe of Fliaht line 1br(br7) 1 btt

unslqned char 1 bvt-6

Scan Anq e Rank f 90 b +90) Left srde 1 b\te
tlser Dala t hvte
Po nt Source ID unsiqned short 2 bvtes

2 bvtes
Green unsioned short 2 bvtes
Blue 2 bvtes

Point Data Record Formal 2 s the same as Point Data Record Format 0 with the addition of three
color channels. These fields are used when "coorz ng" a LIDAR point using anciilary daia,
typlcaly from a camera.

Red: The Red image channel value assoclated with this point

Green: The Green image channelvalue associated with this point

Blue: The Blue mage channelvalue associated wth th s point

POINT DATA RECORD FORMAT 3:
Item Size
x lonq 4 bvtes

tonq 4 bvtes
Z tonq 4 bvtes
Intens tv
RetLrn Number 3 biis rhih 0 1 2) 3 bits
Number of Retlrrns (qiven oulse) 3 bits fbiis 3. 4. 5) 3 bits
Scan Directon Fao 1 brt (brl6) bit
Edqe oF FLoht Lrne 1 bir rbii 7l bii
Classlcaton t hlte

Scan Anqle Rank C90 to +90) - Left side unsiqned char 1 bvte
User Data unsloned char 1 bvte
Polnt Source ID 2 bvtes

GPS Time do!be 8 bytes
unsqned short 2 bvtes

Green Lrnsrqned short 2 bvtes
Blue unsioned short 2 b\tes
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Point Data Record Format 3 s the same as Point Data Record Forrnat 2 with the addition of GPS

DEFINED VARIABLE LENGTH RECORDSI

Georeferencing Information

Georeferencing for the LAS format will use the same robLrst mechanisr. that was deveoped for
the GeoTIFF standard, The variab e ength header records section will contain the same data
that would be conta ned in the GeoTIFF key tags of a TIFF flle. With this approach, any vendor
thal has existing code to nterpret the coordinate system information from GeoTIFF tags can
slmply feed the software wilh the informaUon taken from the LAS fie header. Since LAS is not a
raster lormat and each point contains lts own absolute location information, only 3 oF the 6
GeoTIFF lags are necessary. The l4odelTiePointTag (33922), l4odelP xelsca eTag (33550), and
llodelTra nsformat onTag (34264) records can b-. excluded. The GeoKeyDirectoryTag (34735),
GeoDoub eParamsTag (34736), and GeoASClIParamsTag (34737) records are used.

Cnly the GeoKeyDirectoryTag record is required. The GeoDoubleParamsTag and
GeoASCIIParamsTag records may or may not be present, depend ng on the content of the
GeoKeyDirectoryTag record.

GeoKeyDirectoryTag Record: (mandatory)

User ID: LASF Projection
Record IDr 34135

This record conta ns the key va ues that defrne ihe coord nate system- A complete descripton
can be found n the GeoTIFF format specifcation. Here is a summary from a proqrammatic point
o'view for someore ilf. eqed i r implemenldlton,

The GeoKeyD rectoryTag is defined as just an array of unsigned short values. But,
programmat cally/ the data can be seen as somethlng like th s:

strlct sceoKeys
{

unsigned short wKeyD redoryVers:on;
unsiqned short wKeyRevision;
unsigned short wNl norRevis on;
Lrnsigned shoa! wNumber0f Keys;
struct sKeyEntry

t
unsigned short wKeyID;
unsigned shot wTIFFTagLocation;
unsigned short wcount;
Lrnsigned short wvalue_Oifset;

) pKey[1];

);

wKeyD rectoryVersion = 1; // Always
wKeyRevs on = 1; // Always
wl\4inorRevision = 0; ll Al,Nays
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Definition
wKeyID Defrned key ID for each plece of GeoTIFF data. IDs contained ln the

GeoTIFF specificaUon.
wTIFFTaqLocaton Indicates where the data for th s key is ocated:

0 means data is in the wva ue_offset fleld as an unsigned shorl.

34736 means the data is located at index wvalue Offset of the
GeoDoubleParamsTag record.

34767 means the data is located at index wvalue Oflset of the
GeoAsciiPa ra msTaq record,

WCoUnt NLrmber of characters in string for values of GeoAsciiParamsTag ,
otherw se is 1

wvalue Offset Contents varv deDend no on vaiue for wTIFFTaqLocation above

wNumberofKeys // Number of sets of 4 unsigned shorts to fo low

For each set of 4 unsioned shorts

GeoDoubleParamsTag Record: (optional)

UserID: LAsF_Prgection
Record ID: 34736
This record is simply an array of doubles lhat contain values referenced by tag sets in the
GeoKeyDirectoryTag record.

GeoAsciiPammsTag Record: (Opt ona )

User ID: LASF Projection
Record ID: 34131
Th s record js slmply an array of ASCII data. It contains many strings separated by null
terminator characters which are referenced by posiuon from data in the GeoKeyDirectoryTag
record.

Classification Iookup: (opUona )

ljser ID: LASF_Spec
Record ID: 0
Record Lcngth after Headeri 255 recs X 16 byte struct len
struct CLASSIFICATTON

{
unsigned char ClassNumber;
char Descr puon[15];

);

Header lookup for fli9ht-lines:
(Removed with Verson 1,1 - Point SoLrrce ID in combination with Source ID provldes the new
scheme for directly encoding flight line number. Thus variable Record ID 1 now becomes
reserved for future !se.)

LAS 1,2 12



t-lser IDr LASF Spec
Record ID: L

Histogram: (optiona )

l.lser ]Dr LASF-Spec
Record IDr )

Text area description; (optional)

ljser ID: LASF Spec
Record lD: 3
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Tabela kontrole viSln

Stevilka

toake

B
opis

todke

c
H

GNSS

D

H

L]DAR

E

raz ika v H

F

(raz ika v H)'

0
0
0
0
0
0 t
0 (
0 t
0 C

0 C

0 C

0 c

0 c

0 c

0 C

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0
o 0

0

#Dlv/0
RMSE #Dlv/0

dovolena RMSE 01
t\iltN 0

i\nAX 0

sredniiodklon 0
0


