™

)"‘"‘ HAIIMOHAJIEH BOEHEH YHUBEPCUTET ,,BACWJI IEBCKU*“
' OAKVYITET ,APTUJIEPUA, IIBO U KUC*
\m ' 9713 rp. llymen, ya. ,,Kapea lHIkopmua* Nel

(@), Tesiedon: (054) 801 040; Teu. gpaxc: (054) 877 463; www.aadcf.nvu.bg

PE3IOME
Ha MOHOTpadus
,,CbBPEMEHHU TEXHOJIOTHUH 3a UppoBa GpoTorpameTpus
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KaTteqpa ,,ApTUiepus U reoe3us’

JlHec pazBuTHETO Ha (OTOTpaAMETPHUATA CHIIECTBEHO CE OMpEAessi OT BCE TO-
IMIUPOKOTO M3MO3BaHe Ha Oe3mwioTHU jderarennu amapatu (bJIA). Kem MomenTa
obaue mpoOIEeMBT 3a aHamu3 Ha (akTopuTe, BIMSICIIM BBPXY TOYHOCTTA HA
reo/Ie3UYHUTE U3MepBaHus, poBexaanu ¢ bJIA, He e uscnenBan nzuepnarento. [lo-
KOHKPETHO, M3BECTHUTE OT CIeNUaIu3upaHaTa JUTepaTypa aHaIu3u ce Oa3upar
OCHOBHO BBpPXY OINUTAa OT EKCIUIoaTalusaTa Ha KIACUYECKH CaMOJETH 32
KaprorpadupaHe U He OTYUTAT B JIOCTAThYHA CTEIMEH CHeUPUIHUTE OCOOCHOCTH Ha
BJIA. TlpenBun Ha Ta3u cuTyanus LieJiTa Ha HacTosllara MoHorpadus € oda ce
ananusupam U - cucmemMamusupam — meHOeHyuume 8  pazsumuemo - Ha
cneyuanuupanume Qomozpamempudiy npocpamHu NpoOyKmu, Npousmudawju om
mexHuyecKus npozpec 8 ekunuposkama Ha bJIA.

B MoHorpadusiTa Ta3u 11e1 ce mocTUra 4ype3 peiiaBaHeTo Ha CIeIHUTE 3a/1a4u:

1. AHanmu3MpaHu ca U ca CUCTEMAaTU3UpaHU (PU3MYECKUTE U TEXHOJOTUYHUTE
MpEeANOCTaBKM 3a BH3HUKBAHETO M pa3BUTHETO Ha dororpamerpusta (§ 1.1, § 1.2,
§1.3,§1.4,§1.5,§1.6);

2. Pa3zpaboTen € anropuThM 3a BBHIIIHO OPUEHTHpAHE HA €IUHUYHA CHUMKA,
nosyuyeHa ¢ nomounra Ha BJIA, Bb3 0OCHOBa Ha Tpu KOHTPOJIHU TOUKH (§ 2.3);

3. O0oCcHOBaH € aNTOpUTHM 3a ONTHMH3WpaHEe paboTaTra Ha T.H. KOpeJaTop,
MPEICTABIISIBAI TPOTPAaMEH MOJYJ, W3MOJI3Ball KOMIIOTBPHO 3pEHUE, KOWTO
ompenens XapaKTepHUTE TOYKH BBPXY CHHUMKHWTE, HampaBeHU ¢ momoinra Ha BJIA
(§2.4);

4. JleraliiHO ca aHaJU3MpPAaHW METOJUTE 3a B3aUMHO OpPHEHTHpAaHE Ha
CTepeo/IBOiika CHUMKH (§ 2.5);

5. ObocHOBaHa € METOJMKa 3a MOCTPOsSIBAHE HAa €MHUYEH (POoTOrpaMeTpuyeH
MOJIe]l Ha MECTHOCT, PETUCTpUpPaHa BbPXY cTepeoiBoiika cHUMKH (§ 3.1);

6. [leTaiinHO ca aHaIM3UpaHU METOAUTE 3a U3TPakJaHe Ha CBOOOJHU
dboTorpamerpuanu moaenu (§ 3.1);



7. PazpaboTeH € MeToj 3a M3rpaxkJaHe Ha (POTOrpaMeTpUYEH MOJEIN, YHUATO
KOOpJ/IMHATHA CUCTEMA ChBIIaJIa C T€OJIe3MYHAaTa CUCTEMa Ha MECTHOCTTA, 3aCHETAaTa C
BJIA (§ 3.1);

8. Ananuzupanu ca copTyepHHu MpoayKTu 3a GoTorpaMeTpuyHa o0padoTKa Ha
cHUMKH, nony4deHu ¢ bJIA (§ 3.2);

9. IInanupana € u € MpoBeJIeHa eKCIIEPUMEHTAIIHA OIEHKA Ha MPUTOIHOCTTA Ha
opTopekTHdUIIMpaHa MO3aiika, Ch3/1aJicHa OT CHUMKH, HanpaBeHu ¢ BJIA, 3a nenure
Ha KajgacTbpa (§ 3.3).

B maii-ronsmMa crtemeH MoHorpaduaTa € aapecupaHa KbM JOKTOPAHTHUTE,
KypCaHTHUTE, CTYJICHTUTE W CIECIUATN3aHTUTE BB BHUCIIUTE YYWUJIUIIA, TIOJTOTBSIIH
WHXCHEPHW KaJpu 3a HYXAUTe Ha MMUHHCTepCcTBaTa Ha OTOpaHaTa, BBTPEIIHUTE
paboTH W PEruoOHATHOTO Pa3BUTHE M OJIATOYCTPOUCTBOTO, HO TSI MOXKE Ja Obie
MoJIe3Ha W 3a IMHUPOK KPBI MPOEKTAHTH, MHKCHEPU M CIICIIUATUCTH, pa3padoTBaIn
W/WJU eKCIIIoaThpaniy reorpadcku nHOOpPMaIMOHHN CHCTEMH.
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SUMMARY

of monograph
“Modern technologies for digital photogrammetry”

of Chief assistant Eng. Monika Borislavova Bedzheva, PhD
Department ,,Artillery and Geodesy*

Today, the development of photogrammetry is essentially determined by the
increasing use of unmanned aerial vehicles (UAVs). However, at present, the problem
of analyzing the factors affecting the accuracy of geodetic measurements conducted
with UAVs has not been comprehensively investigated. More specifically, the analyzes
known from the specialized literature are mainly based on the experience of operating
classic mapping aircraft and do not sufficiently take into account the specific features
of UAVs. Given this situation, the purpose of this monograph is to analyze and
systematize the trends in the development of specialized photogrammetric software
products resulting from technical progress in UAV equipment.

In the monograph, this goal is achieved by solving the following tasks:

1. The physical and technological prerequisites for the emergence and
development of photogrammetry have been analyzed and systematized (§ 1.1, § 1.2,
§13,§1.4,§1.5,§1.6);

2. An algorithm for external orientation of a single photo obtained using a UAV,
based on three control points has been developed (§ 2.3);

3. An algorithm for optimizing the operation of the so-called a correlator, which
1s a software module using computer vision that determines the characteristic points on
photographs taken using UAVs is substantiated (§ 2.4);

4. The methods for mutual orientation of a stereo pair of photos are analyzed in
detail (§ 2.5);

5. A methodology for building a single photogrammetric model of a locality
registered on a stereo pair of photographs is substantiated (§ 3.1)

6. The methods for building free photogrammetric models are analyzed in detail
(§ 3.1);

7. A method for building a photogrammetric model whose coordinate system
coincides with the geodetic system of the area photographed by UAV is developed

(§3.1);



8. Software products for photogrammetric processing of photos obtained with
UAVs are analyzed (§ 3.2);

9. An experimental evaluation of the suitability of an orthorectified mosaic
created from UAV photographs for cadastral purposes was planned and conducted
(§ 3.3).

To the greatest extent, the monograph is addressed to PhD students, cadets,
students and specialists in higher schools preparing engineering personnel for the needs
of the Ministries of Defense, Internal affairs and Regional development and public
works, but it can also be useful for a wide range of designers, engineers and specialists
developing and/or operating geographic information systems.
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