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AHHOTALIMSA

Jlunnomuas paboma, 56 cmpanuy, 19 pucynkos, 6 mabauy, 2 npunosxicenus, 22
UCTMOYHUKA

Knrouesnie cnosa: 3D-PEKOHCTPYKLM A, OPTODOTOIIIAH,
BEI'ETAIIMOHHBII MHJEKC, CETMEHTAIS U30BPAXEHUI, OBBEM
PACTUTEJIbBHOCTHU, YTJIEPOAHOE TIOT'JIOLLIEHUE.

Obvexm uccredoanus — N300pKEHUS, COACPIKAITUE PACTUTEITHLHOCTD.

Ilpeomem uccneoosanusi — METOJIbI OIEHKHU YTIEPOTHOTO MOTJIONICHUS
PacTUTENBHOCTHIO HA OCHOBE €€ 3D-peKOHCTPYKIIUH.

L]ens uccneoosanus — N3y4eHre METOI0B TOCTPOEHUS INIOTHOTO 00J1aka TOUEK
HA OCHOBE CTEPEOCHUMKOB, OMHCaHNe OpTOGOTOIIAHOB U UX cHepbl TPUMEHEHUS,
pa3paboTka anropuTMa BBIYUCICHUS 00beMa PACTUTEIBHOCTH M OIICHKHM MAacChl
MOTJIOIIEHHOTO YTIIEKUCIIOTO Ta3a.

Memoowl uccnedoganuss — W3y4YCHHUE JHUTEPATYPHBIX HCTOYHHKOB; 0030p
CYILIECTBYIOIIMX METOJOB OIEHKM Ouomacchl; pa3paboTka, peaiuzaus Hu
TECTUPOBAHHUE PA3TUYHBIX MMOXOJ0B K BBIJEICHUIO 001acTei ¢ pacTUTEILHOCTHIO
Ha U300pKEHHUSX, a TAKKE K OIICHKE YTIEPOTHOTO MOTJIOMICHUS.

Ilonyuennvie pezyniomamsl U UX HOBU3HA. TIOAPOOHO OIKCAHBI METOJIbI
MOCTPOEHUSI TUIOTHOTO O0Jlaka TOYEK MECTHOCTH, YyKa3aHbl IPEUMYIIECTBA
UCIIOJIb30BaHUsI OpTO(OTOIIaHA MPU TPOrPAMMHON peain3alluu alropuT™Ma M
MHOECTBO cdep ero npumeHenus. Jlajee Ha OCHOBE aHaIM3a OTPa’KAaTEIbHBIX
CIOCOOHOCTEeM  pacTeHud ObLT  pa3paboTaH METOJl TOCTPOSHUS  MAaCKH
PaCTUTEIBPHOCTH W MPOBEACH CpPaBHUTEIBHbIM aHamn3 JByX BHM Ha ocHOBe
HECKOJBKMX METpUK Kiaccupukaiuu. Ha OCHOBe MOTyYeHHBIX MAaHHBIX OBLI
pean30BaH aJrOPUTM BBHIYHCICHHS 00beMa pacTUTEILHOCTH Ha OpTO(HOTOILIAHE C
UCIIOJIb30BAaHUEM KapThl BbICOT. bbima mpoaemoHcTpupoBaHa cdepa ero
NPUMEHEHUSI Ha TPUMEpPE PEIICHUS 3aJa4d OIEHKHU YTJIIEPOIHOTO MOTJIONICHHUS,
MOKa3aHO, YTO HAJM4YME JOTMOJHHUTEIbHON HMH(POpPMAIUU TMO3BOJISIET MOCTPOUTH
MOJIXO01, Aarol Uil 6osee TOUHbIC pe3yibTaThl. CenaH BEIBOJ O TOM, YTO U3 OI[CHOK
WCTUHHBIX 3HAYCHUM BEJIMYUH, HOCSIIMX OTHOCHUTENBHBIA XapaKTeP, MOKET ObITh
u3BJIeUeHa 00IMpHas chepa uX MPUMEHEHHUs Ha TTPAKTUKE.

Hocmoeeprnocms mamepuanos u pe3yibmamos OUnIOMHOU pabomvl: BCE
BBIBOJIBI B paMKax JaHHOW pabOThl omuparoTcs Ha (haKThl, MPECTABICHHBIC B
MPOBEPECHHBIX ~ MCTOYHUKAX, KOTOPHIE COMPOBOXKIAIOTCS  CChUIKAMH  Ha
COOTBETCTBYIOIIYIO TUTEPATYPY.

Obnacmv  803MOJHCHO20 npakmuyecko2o npumenerus — CpaBHUTEIbHBIN
aHAIN3 HECKOJBKUX TEPPUTOPUM IO TIOKA3aTelsiM OHMOMacchl U ypPOBHS
YTJIEPOTHOTO TTOTIIOMICHHUS.



AHATALBIS

Jvinnomuas npaya, 56 cmaponax, 19 manonkay, 6 mabniy, 2 oadamka, 22
KpDbIHIYbL

Knrouaswis C/108bL: 3D-POKAHCTPYKIIbIA, APTAD®OTAIIIAH,
BEI'ETALIBIMHBI THJIDKC, CEIMEHTAILIBISI MAJIIOHKAY, ABEM
PACJIIHHACII, BYTJIAPOJHAE ITATJIbIHAHHE.

A6 ’exm dacnedasarHs — BBISIBBI, SIKisl 3MSIIIIYAIOIb PACTIHHACI.

Ilpaomem oOacnedasannuss — MeTaAbl alPHKI BYTJApOAHAra IarjbIHAaHHS
paciIiHHACIIO Ha acHOBE sie 3D-pIKaHCTPYKIIbII.

Mbma Oacnedasannsi — BRIByUdIHHE MeTaay MmaOy0BbI ITYbLIbHAra BoOJaka
KpOllaKk Ha acHOBE CTApIa3AbIMKay, amicaHHe aptadoTaruianay i 1X cdepsl
NPBIMSIHEHHSI, pacIpaljoyka ajirapbITMy BBUIIYIHHS a0'éMy paciliHHACI 1 aldHKI
Machl MarjplHyTara ByrjsKiciiara rasy.

Memaowl OacnedasaHus — BBIByYIHHE JITAPATyPHBIX KPBIHIIl Ma THME
na0byoBbl  aptadoTaruiaHay; arfis] ICHYIOUYbIX MeTajgay alpHKI  OisMachl
paciiHHACIll; pachpaloyka, plaii3aiblsi 1 TACHIpaBaHHE PO3HBIX MaAbIXojay na
BBII3sJICHHS abJaciiel 3 pacIiHHACITIO Ha BbIsSIBAaX, a TaKCaMa aldHIIbI BYTJIIpOIHAra
MarJibiIHAaHHS HAa ACHOBE HAasSYHBIX JaHBIX.

Ampoimanvia eviniki | ix HaeiznHa: Maapads3Ha amicaHbl METaabl MadyI0BbI
IYbUIbHara BoOJlaka KPOIaK MsCIIOBACIl, Ma3HAayaHbl MepaBari BBIKAPHICTAHHS
apradorariiaHa mpbl MparpaMHail paaiizaibli aarapbiTMy 1 MHOCTBa cep sro
npeiMsiHeHHs. Ha acHoBe awHamizy an0iBambHBIX 370JbHACLAY paciiH Obly
pacmpaimiaBaHbl MeTaJ aJ3sJIEHHS 30H paciiHHACII aj acTaTHiX al'ekray 1
MpaBeJ3eHbl MapayHaIbHBI aHAI3 JABYX BEreTAIBIMHBIX 1HAJPKCAY Ha acCHOBE
HEKaJIbKIX METPBIK Kiaciikaibli. beIy pranizaBanbl alrapbiT™M BBUTIUIHHS a0'éMy
pacIiHHACIII 3 BEIKAPBICTAHHEM KapThl BBINIBIHE. bbUTa Takcama mpajidMaHCcTpaBaHa
cdepa NpbIMSHEHHS pacipaliaBaHara ajrapblTMy Ha MPBIKIAA3€ PAIIdHHS 3a/1aubl
alPHKI BYTJISpOJHAra TarjiblHAHHS; I[laKa3aHa, IITO HasyHACIb JaJlaTKOBai
1H(apMalbli cIpoa YBaXOAHBIX JTAHBIX Ja3Bajsie MadynaBailb MaAbIXOJ, SKI Jlae
OOJBIIT JaKIa HBISA BBIHIKI. Y KaHIIbI 3p00JIeHa BBICHOBA, IIITO 3 al[PHAK CalpayTHBIX
3HAUAHHAY BYTJISPOJIHAra MarjibIHaAHHS, SKisl HOCAIb aIHOCHBI XapakTap, MOKHA
aTpbIMallb MIBLIPOKYIO chepy 1X y>KbIBaHHSI.

Haxnaonacyb mamopuisinay i 6bIHIKAY ObLINIOMHAL Npaybl: yCe BBICHOBBI
amiparoriiia Ha (paxkTel, TpaACTayJICHBIA Y TMpaBepaHbIX KPBIHINAX, SKis
CyTpaBaJKaroIIIa CIachlIKaMi Ha aJlaBeIHYIO0 JiTaparypy.

Bobnacyv macuvimaca npakmeiunaza npbiMaHeHHs — SKajJariyHbl MAHITOPBIHT
1 3a7a4bl KaMIT'IOTapHara 3poky. [lapayHanpHBI aHANI3 HEKAIbKiX TIPHITOPHIA Ta
naka3ublKax O1sIMachkl 1 Y3pOYHIO BYTJIsIpOAHAra MarjibHAaHHS.



ANNOTATION

Diploma work, 56 pages, 19 figures, 6 tables, 2 appendixes, 22 references

Keywords: 3D RECONSTRUCTION, ORTHOPHOTO, VEGETATION
INDEX, IMAGE SEGMENTATION, VEGETATION VOLUME, CARBON
ABSORPTION.

The object of the research — images containing vegetation.

The subject of the research — methods for estimating carbon absorption by
vegetation basing on its 3D reconstruction.

The aim of the research — study of methods for constructing dense point clouds
on stereo images, description of orthophotos and their scope of application,
development of an algorithm for calculating vegetation volume and estimating the
mass of absorbed carbon dioxide based on it.

Research methods — study of literary sources on the topic of constructing
orthophotos; review of existing methods for estimating vegetation biomass;
development, implementation and testing of various approaches for identifying areas
with vegetation in images, as well as estimating carbon absorption based on data
available.

The results of the work and their novelty: The methods for constructing dense
point clouds of the area are described in detail, the advantages of using an orthophoto
in the software implementation of the algorithm and many areas of its application
are also indicated. Then, based on the analysis of plant reflectivity, a method for
separating vegetation zones from other image objects was developed, and a
comparative analysis of two vegetation indices was carried out based on several
classification metrics. Based on the data obtained, an algorithm for calculating the
volume of vegetation on an orthophoto using a height map was implemented. The
scope of application of the algorithm developed was demonstrated using the example
of solving the problem of assessing carbon absorption; it was shown that the
presence of additional information among the input data allows you to build an
approach that gives more accurate results. Finally, a conclusion was made that a
wide range of application can be extracted from estimates of the true values of
carbon absorption, which are relative in nature.

Authenticity of the materials and results of the diploma work: all conclusions
in this work are based on the facts presented in verified sources, which are
accompanied by references to the relevant literature. Numerical and other forms of
results were obtained by executing a computer program, so they can be freely
reproduced.

Recommendations on the usage — Comparative analysis of several territories in
terms of biomass and carbon absorption levels.



