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2. The assessment of informativeness of airborne laser scanning for hydrographic tasks solving

Pedepar:

1. B po6OTi po3risiHYyTO TEOPETUYHI 3acazy Ta MOXKJIMBOCTI 3aCTOCYBaHHS aBial[iliHOTO JIa3€PHOTO CKaHYBaHHS [IJIs1
PO3B's13aHH rigporpadiyHux 3aay, 30KpemMa MoJiesItoBaHHs rifporpadidyHux 06'eKkTiB. JlocmimkeHo i BUBHaUYeHO
OCHOBHi YMHHUKY, SIKi BIUIMBAIOTh HA 3MEHIIEHHSI PiBHS IOBEPHYTOTO JIa3€PHOTrO CUTHAIY. [0 HMX HajeXaTb
atmocdepa, mificTuIbHa IOBEPXHS, Ta arlapaTypa Ja3epHOro ckaHepa. Ha mizfcrasi po3paxyHKiB BIIIMBY aTMocdepu
Ha BTPaTU CUTHAJIy BCTAHOBJIEHO, 10 TIOKA3HMK a€PO30JIbHOTO NOCIa0JIEHHS IJ15 JOBKUH XBUJIb JIA3€PHUX CKaHEPiB
1064 i 1560HM CyTT€BO 3MiHIOE TOUYHICTb BU3HAUE€HHS KOOPJMHAT TOYOK. [IpoBeieHo aHasi3 npoLecy BiIOUTTS
JIa3epHOTro NPOMEHS BiJl BOJHOI MoBepxHi. Po3paxoBaHo KoedilieHTH BinouTTs OpeHesns A1 Mexi cepenoBuL,
"MOBITPS-BOJA" Ta BCTAHOBJIEHO iX 3aJI€KHICTD Bif] KyTa NaJliHHS IPOMEHS Ha [IOBEPXHIO BOJU. 3aMIPOMIOHOBAHO
dhopmyJly 06YMCIIEHHS PiBHS TOBEPHYTOI €HEPTil 117151 06'€KTIB 3 A3€pKaJIbHUM THUIIOM BilOMTTS, 32 SIKOIO
PO3paxoBaHO 3HAYEHHS IOBEPHYTOI ONITUYHOI €HEPTii Bifl BOOHOI IOBEPXHi. BU3HAY€HO TOYHICTh BUMIPIOBaHHSA
HaxXWJIEHOI BifJasti 3a71€XHO Bifj BEJIMYNHY CUTHAJ/IIyM. BCTaHOBJIEHO, O AJ1S1 pEJIbHUX YMOB 3HiMaHHS TOYHICTb

BM3HAYEHHS KOOPJMHAT TOYOK MOJKE CYyTTEBO BiIPi3HATUCH BiJl AEKJIapOBaHOI BUPOOHUKAMU TOYHOCTI.



3arpoIoHOBAaHO Ta peali30BaHO METOAUKY ONTUMI3alii BXigHOi LIMP niist KOpDEKTHOTO BiloOpaskeHH4 ii y BUTIAi
rOpPU3OHTAJIE, CYTh SIKO] IoJIsirae y No6ynoBi peryssipHoi CiTKM 3MiHHOTO KPOKY 3aJI€KHO Bif] CKJIQAHOCTI IIOBEPXHI,

3 JONIOBHEHHSIM ii CTPYKTYPHUMHU JiHisIMU rifporpadiyHux 06'eKTiB.

2. The thesis discusses the theoretical foundations and applications of airborne laser scanning solutions for
hydrographic tasks, in particular the modelling of hydrographic objects. The main factors which influence on the
decrease of level of the returned laser signal are investigated and identified. Calculative study of the effect of the
atmosphere on the signal loss is made. The aerosol attenuation for wavelengths 1064 and 1560 nm of laser scanners
is determined. The analysis of process of reflection of laser beam from the water surface is implemented, the
Fresnel reflection coefficients are calculated for the boundary "air-water" and their dependence on the incidence
angle of the beam on the water surface is established. On the basis of the formula for calculating the level of
recovered energy from the objects with diffuse reflection type it was proposed modified formula for the objects
with a mirror reflection type. Using this formula there were calculated values of the returned optical energy from
the water surface for determined values of atmospheric transmission coefficients and reflection coefficients of
water surface. Considering obtained values of the returned energy there was calculated signal /noise ratio at the
output of the receiver. Measurement accuracy of tilted distance depending on the signal /noise ratio was
determined. It was found that for real conditions of survey the accuracy of determination of point coordinates may
considerably differ from the accuracy declared by the producers. There is proposed and implemented method of
optimization of input original DEM to correctly display it in the form of contour lines. The essence of the method is
to create a regular grid with variable step depending on the complexity of surface. The resulting DEM is
complement with structural lines of hydrographic objects.
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