Terms of reference for the service of aerial survey of
terrain two sections of the Ugam and Zaravshan rivers
in Uzbekistan using drones with the subsequent transfer

of the images to the Centre's specialists to create a 3D

relief model. transfer of the images to the specialists of
the Centre for creation of 3D relief model.

1. general information

Project name: Conducting aerial photography using
drones for the subsequent preparation of a 3D model of the
Ugam and Zaravshan rivers.

relief model of the Ugam and Zaravshan river sections in
Uzbekistan using unmanned aerial vehicles (drones).
unmanned aerial vehicles (drones).

Place of work performance: Site on the river Ugam river
near Khumsan settlement (Tashkent region) and a section
of the Zaravshan river near Chuksan settlement (Tashkent
region).

Zaravshan river near Chubot settlement (from the border
with Tajikistan to Samarkand).

Samarkand), located in Uzbekistan, with a total length of 5-
7 kilometres each.

The exact location of the survey is determined by the
expert team on site. The preliminary plots are indicated in
the figure.

TexHnyeckoe 3aJaHNe HA YCJIYTy a3POCheMKH
MECTHOCTH /IBYX OTPe3KOB peK Yram u 3apaBiiaH B
Y30ekucraHe NpH NOMOLIHU JPOHOB € NOCJeAyIOLIei

nepenaydeii CHUMKOB cnienuanucraM LlenTpa nis
co3nanus 3D monenu peaneda

1. O6mue cBegeHust

Hazpanme mnpoekta: IIpoBexenue as’podoTocheMKH ¢
WCIIOJIb30BaHUEM JIPOHOB JISl TOCIEAYIOIIEH MOATOTOBKU
3D monenu penbeda ydacTKOB pek Yram M 3apaBiliaH B
Y30ekucrane c HCIOJIb30BaHUEM OECITUIIOTHBIX
JieTaTeNbHBIX alapaToB (IPOHOB).

MecTo BbInoJHeHUs pPadoT: Y4acToK Ha peke Yram Omu3
HacelleHHOro nmyHkta Xymcal (Tawkenmckas obracme) u
YYacTOK peKkH 3apaBiiaH OnM3 HaceleHHOro myHkra Yyoor
(6 ompeske om epanuysl ¢ TaoxcukucmarHom 00 e.
Camapkano), pacnoyioKeHHbIC B Y30eKucTaHe, OOIIei
JUIAHOM 5-7 KM KaKIbIH.

To4yHOE MECTO ChEMKH ONpeAessieTcs] TPYIION IKCIEPTOB
Ha MecTe. llpenBapuTenpHbBlE YYAaCTKM yKa3aHbl Ha
pHUCYHKe.
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Work execution terms: from 18 to 22 October 2024.

2. Purpose of work

The purpose of the work is to carry out high-precision
aerial survey of two sections of the Ugam and Zaravshan
rivers in order to obtain photos, which will be transferred to
the specialists of the Centre for further creation of 3D
terrain model.

3. Objectives

Conduct aerial drone photography of two river sections of
5-7 kilometres each.

Obtaining high quality georeferenced photos for further
processing and building a 3D model.

Transfer of the obtained images to the Centre's experts
responsible for creation of 3D terrain models.

4. technical requirements

Equipment: Use of drones with high-resolution cameras
(at least 20 megapixels) and GPS/GNSS systems to ensure
accurate geo-referencing of the images.

Image resolution: The resolution of the captured photos
should be sufficient to create an accurate 3D model (at least
5 cm/pixel).

Flight: Drone flights should be conducted at an altitude
optimal for capturing detailed imagery, while complying
with local flight safety regulations.

Georeferencing: Photographs should be georeferenced to
the WGS84 coordinate system.

Terrain coverage: Imagery should cover the entire area of
the specified sites, including adjacent areas to ensure
completeness of the model.

5. Requirements for results

1. High-resolution photographs with accurate geo-
referencing, ready for further processing (file format:
GeoTIFF, JPEG or RAW).

2. Coordinate data for each image, georeferenced to a

Cpoxu BbInoJiHeHus1 padot: ¢ 18 mo 22 okTsa0ps 2024r.
2. Heab padoTsl
Lenp pa®oThl 3aKitoyaeTcsi B MPOBEIEHUH BBICOKOTOYHON
a’POCHEMKH JBYX YYaCTKOB peKk YraM M 3apaBllaH aJs
MoNy4eHus: (HOTOCHUMKOB, KOTOpbIE OyAyT TepeaaHbl
cnenuanuctam lLlenTpa ans panbHelmiero cosmanus 3D
MOJIeIH peibeha MECTHOCTH.
3. 3apaun
IIpoBenenne a’podoTOCHEMKH IPH TIOMOIIX JPOHOB HA
JIByX y4acTKaX peK JIMHOM 5-7 KM Kaxablil.
HonyquI/Ie BBICOKOKAQYE€CTBCHHBIX (1)OTOCHI/IMKOB C
reorpauueckoil NMpUBA3KON Ui AajbHeHIIel oopadoTku
u noctpoenus 3D monenu.
Ilepenaya noJly4eHHBIX CHHUMKOB JKcnepraMm Llentpa,
OTBETCTBEHHBIM 3a co3aanue 3D mopenel peiabeda.
4. Texunyeckue TpedOBaHMA
OobopynoBanme: licnonp3oBaHrne [OPOHOB € KaMepaMu
BBICOKOTO paspermenus (He mMeHee 20 Mm) u cucreMamu
GPSTHCC pans olecriedeHus TOUHOW reorpaduyeckoit
MPUBS3KH CHUMKOB.
Pa3pemenne cHMMKOB: Pa3penieHue  MOJy4EHHBIX
(OTOCHUMKOB JOJDKHO OBITH JOCTATOYHBIM IJISI CO3IAHUS
ToyHOH 3D Mozenu (He HIXKe 5 CM/IIMKCEIb).
IHosernr: IloneTsl NPOHOB MOJDKHBI OCYIIECTBIATBCA Ha
BBICOTE, ONTHUMAJbHOM JUIl 3axBaTa JeTalIU3UPOBAaHHBIX
n300paxkeHnd, ¢ coONIOICHNEM MECTHBIX HOPMAaTHBOB
0€30MacHOCTH TI0JIETOB.
I'eonpussizka: GOTOCHUMKH JODKHBI OBITH TPHUBSI3aHBI K
cucteme koopanHat WGS84.
IMoxpbiTe MecTHOCTH: CheMKa OJDKHA OXBATHIBATH BCIO
TEPPUTOPUIO YKa3aHHbIX Y4acTKOB, BKJIFOYast
HPUJIETAIONIHE 30HBI U 00€CTIEYeHHSI OIHOTHI MOJIEIIH.
5. TpeGoBaHus K pe3yJbTaTaM

@DOTOCHHMKH BBICOKOI'0 pa3pelleHUsl C TOUHOMH
reorpadHUyYecKoi IPHUBSI3KOM, T'OTOBBIC IS JajbHEHIIICH




common coordinate system.

3. Transfer of all received photo materials to the
Centre experts in a format convenient for processing.

6. Conditions of work performance

- The Contractor undertakes to obtain all necessary permits
to conduct aerial surveys in the designated areas.

- The flights shall be carried out in compliance with all
safety standards, taking into account weather conditions,
and minimise possible risks for the equipment.

- The Client shall provide the Contractor with the
coordinates and boundaries of the areas to be surveyed.

7. Control and acceptance of works

The Customer shall control the progress of the work.
Acceptance of the works will be based on verification of
compliance of the submitted materials with the technical
requirements and tasks of the Technical Assignment.

8. Responsibility of the Parties

The Contractor is responsible for the quality and accuracy
of the provided images, as well as for compliance with all
safety requirements during flights.

obpabotku (popmat daitnos: GeoTIFF, JPEG niau RAW).
KoopanHaTHble AaHHBIE IS KaXIOTO CHHUMKA,
HpUBSI3aHHBIC K 00IIeH cuCTeMe KOOpAHUHAT.
[lepenaua Bcex TONYYEeHHBIX (hOTOMATEpUAIOB
skcnepTaMm LlenTpa B yrooHoM amst o6paboTku Gpopmare.
6. YcioBus BBINOJHEHUsI padoT
HcnonanTens o0s13yercst MOJYYUTh BCE
HEO0OXOMMbIE pa3penIeHus IS IPOBEICHUS a9POCHEMKH B
0003HaYECHHBIX 30HAX.
[TomeTs! MOKHBI BBIONHATHCSA C COOJIONCHHEM
BCEX HOPM 0€30ITaCHOCTH, C y4ETOM ITOTOAHBIX YCIOBHH, 1
MHHUMH3UPOBATH BO3MOXKHBIC PUCKH ISl 000PYI0BAHHSL.
3akaz4uk MPEeI0CTaBIISCT Hcnonuurento
KOOPJMHATHI ¥ TPAHHUIIBI YYaCTKOB ISl CHEMKH.
7. KonTpoJas n npuemMka pador
KoHTpoJIb 32 XOOM BBINOJHEHHS PabOT OCYIIECTBISETCS

co cropoHbl 3akazumka. llpmemka pabGor Oymer
NPOM3BOJUTECS HA OCHOBE MPOBEPKH COOTBETCTBUS
MpeaAOCTAaBJICHHBIX MaTepuajioB TEXHUYCCKUM

TpeOOBaHUIM U 331a4aM TeXHUYIECKOTO 3aJaHusl.

8. OTBeTCTBEHHOCTH CTOPOH

HUcnonHuTtenb HeceT OTBETCTBEHHOCTh 3a KauyecTBO M
TOYHOCTb INPCAOCTABJICHHBIX CHHMKOB, a TaKXC 3a
co0JroieHre Bcex TpeOOBaHUM 10 O€30IMacHOCTH BO BpeMst
HOJIETOB.




