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What is modification of the reference frame???

1. Renovation the state geodetic network.

2. Update the state vertical network.

3. Establishment national GNSS reference station.

4. Establishment a national GNSS geodetic control network.

5. Establishment a thre&kmensional geodetic datum with high precision.

/), N
\‘fp@%’; United Nations/Nepal Workshop on the Applications bGlobal Navigation
AN L,ky Satellite Systems , Kathmandu, Nepal, 12 - 16 Deceml#016



MNISTRY OF HIGHER AND SECONDARY SPECIAL EDUCATION O F THE REPUBLIC OF UZBEKISTAN m
NATIONAL UNIVERSITY OF UNIVERSITY G

e

5 60° 62" 64" 66" 68° 70° 72°

| i | |
T N ) T Capital: Tashkent
I Area: 448 900 sg.km Population:
' more 32000000 people
Density: 71.29 people/sg.km

\

—

- Urganch | o W

| { i V Namangan E

| .- ) " . w4  @Angren #ndijnn

| | A R | 1l R a_[u‘"ﬂn

| '-:., -4 T, ] Farg'una .

S0 | o A { i ® E—

1 TURKMANISTON ~ ®Katta an‘r'g'.é'n'- T A

AHrPEH-MON ma-Finsrr% L) J ~ >
2016 =5 %&i% - ,

/), N
\‘fp@\% United Nations/Nepal Workshop on the Applications bGlobal Navigation
\lg; 4}/ Satellite Systems , Kathmandu, Nepal, 12 - 16 Decenmi#016




MNISTRY OF HIGHER AND SECONDARY SPECIAL EDUCATION O F THE REPUBLIC OF UZBEKISTAN m

NATIONAL UNIVERSITY OF UNIVERSITY

History

Mapping and
positioning of Central
Asia were started by
Abu Rykhan Beruny
G (973-1048) in Xl
BELANGA S oy e LN centu ry.
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The British Library The first map of Uzbekistan (1772)

Location: The Royal Geographic Society(mr.Asis
Div.464) and in the British Library( Maps, King
Topographical Collection,114,53.4).

/), N
\‘fp@%’; United Nations/Nepal Workshop on the Applications bGlobal Navigation
AN 4}/ Satellite Systems , Kathmandu, Nepal, 12 - 16 Deceml#016




MNISTRY OF HIGHER AND SECONDARY SPECIAL EDUCATION O F THE REPUBLIC OF UZBEKISTAN m

NATIONAL UNIVERSITY OF UNIVERSITY

Central Asian triangulation measurement were produced ashRent coordinate system (1875). This works are based
on the Bessel —ellipsoid (1841), a387397m.,0= 1/299.14

Tashkent coordinate system
2=-4"37M10.8¢ 1891
¢ =41°19 317.48 1895-1896

COORDINATE SYSTEM CS-32
Origin: Sabling, Russia ORI\,
Reference ellipsoid-Bessel

Coordinate system CS-42

Origin: Bugry, Soviet Union.
Reference ellipsoid-Krasovsky

2 4

3 5
y=Ir +%r Cos’B(1-t? +7?) +1|70r Cos*B(5-18% +t* —147% -587%2);

m=n=1+0,000152°Cos’B; p=m?, w=0; t=tgB; 5?=€?Cos’B,

Kronstadt sea-gauge
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WHY DO WE HAVE TO IMPROVE

GEODETIC NETWORK???

Geodetic signal and benchmark

Map projection
X G-Kprojection 1930-1950 SK42

Topographic maps store
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WAYS OF IMPROVEMENT OF STATE GEODETIC NETWORK

RECONNAISSANCE OF GEODETIC POINTS

/) N
\‘fp@%’/ United Nations/Nepal Workshop on the Applications bGlobal Navigation
\‘g 4}/ Satellite Systems , Kathmandu, Nepal, 12 - 16 Decenmi#016




MNISTRY OF HIGHER AND SECONDARY SPECIAL EDUCATION O F THE REPUBLIC OF UZBEKISTAN m

NATIONAL UNIVERSITY OF UNIVERSITY

WAYS OF IMPROVEMENT OF STATE GEODETIC NETWORK

RENOVATION OFATRIANGULATION TOWER .
N 'L‘. ﬁ

_!_‘l
Mf-f

i
3 S
- . [l

|
v
R 'I.-" =x 2 -
g

/), N
\‘fp@\% United Nations/Nepal Workshop on the Applications bGlobal Navigation % - .
\*g; 4}/ Satellite Systems , Kathmandu, Nepal, 12 - 16 Decenmi®#016 o 9



MNISTRY OF HIGHER AND SECONDARY SPECIAL EDUCATION OF THE REPUBLIC OF UZBEKISTAN m
NATIONAL UNIVERSITY OF UZBEKISTAN i

WAYS OF IMPROVEMENT OF STATE GEODETIC NETWORK )
| projection)
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SK42, WGS84
Scale AXwgsga-skaz | AY wossa-ska
Bo=0, —o 1:100 000 [ 0.09mm 0.64mm ngsg4—ysk42:64m_ , LW9584_LSk42: 2.90 arcsec
Lo= %o —MoSeB, 1:50 000 | 0.18mm 1.28mm X yosga—Xskar=9M- , B oegs—Bgar= 0-23 arcsec
A =q, - notho : : : wgs84 “‘sk42 0 U gs84 sk42 :
° 1:25000 | 0.30mm | 2.56mm I
1:10 000 | 0.9mm 6.40mm v e
1:5 000 1.8mm 12.8mm
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WAYS OF IMPROVEMENT OF STATE GEODETIC NETWORK —
Central Asian Tectonic Science network in Uzbekistan(CAS%), GFZ, Potsdam,

Germany(1992-1996) [, Buugses Lugsga | Hon

UZBEKISTAN 1 | DJAN | 382016".1| 66°0621".7 | 790.5
2 | KITB 39°0805'.2 | 66°’5307".6 | 622.6

G F Z 3 | OKTO | 401725".7| 674011".3| 334.5

4 | DENA | 381406'.7 | 675248'.8| 477.5
6 | SANZ | 394137'.7| 681446'.1| 19425

9 | CICR 4T3420'.8 | 693939".0| 771.2

Helmholtz-Z 10 | ALMA |40°4942'9| 694349'.0| 737.9

elmnoltz-Zentrum oo oy 264625 2 | 7r4202 3| 3510
POTSDAM 75 vapa [334104.1] 6656293 | 2690.7
Department of 54 | ANGR | 4r0607".7 | 70°0453".7 | 1307.3
CATs(GFZ,Germany) 55 | ADRA | 40°4801".3 | 70°01'21".6 | 1556.0
RMS = +1-3mm. forx, y Geodesy and Remot& s esn | a0z1247.0] 703125 2] 4217
RMS = +5mm. for H. Sensing 58 | BAYS | 381031".0| 670245'.6 | 1061.3
RMS =+1-2cm. for 59 | KFIR 3P5017".3| 67°5205".5 | 590.9
Global network 79 | BOZB | 4r2844'.6| 71°4707".9| 1758.7

Tardjikistan Kazakhstan Kyrgistan Uzbekistan China

United Nations/Nepal Workshop on the Applications bGIobaI Navigation
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State satellite geodetic network+ IGS station +CATS network

* Refersncestation @) |55 gtation
CATS station

'["- . ...-"I. ;

A
O CHAMP -GPS permanent station
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{(E})’ United Nations/Nepal Workshop on the Applications bGlobal Navigation
v Satellite Systems , Kathmandu, Nepal, 12 - 16 Decenmi#016




MNISTRY OF HIGHER AND SECONDARY SPECIAL EDUCATION O F THE REPUBLIC OF UZBEKISTAN m
NATIONAL UNIVERSITY OF UNIVERSITY J:{é

State satellite geodetic network+ IGS +CATS network+(neatiosts ?) ‘

o i @) IGS station(kit3) ©* /
@ 1Gs, CHAMP station, (Tash)
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GPS stations of Seismology network Bl

Tavaksa
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A GPS permanent point

/\ GPS project point
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STATE SATELLITE GEODETIC NETWORK OF CENTRAL ASIA

The ITRF based Kyrgyz State Geodetic Network (SGCS K R) The National GNSS Network of Kazakhstan
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Central AS|an Tectonlc Science network in Tadjlklsan Centrél AclErn TarGie SEEnee mervoik i Ukaeldss
(CATS) GFZ Potsdam Germany(1992 1996) (CATS), GFZ, Potsdam, Germany(1992-1996)
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IERS GEODETIC SERVICES B

HAMP Takhkent

GPS,
Regina,KITAB

International GNSS Service
IDS, KI
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GNSS education
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UN Workshop on the Applications of
Global Navigation

Satellite Systems,

Chisinau, Moldova, May 2010,
Working Group #2

Geodetic Reference Networks

Resolution

» Cross-border use of reference stations

of neighboring countries Workshop.on the &ppli

» The working group indicated the importa T A A

Chisinbu,Moldova

of the high precision geoid models to be
for scientific exploration.

Legal basis for Geodesy and Cartography

Law “On Geodesy and Cartography” (1997)
Law “On State cadastres” (2000)

Law “On Informatization” (2003)

Law “On Electronic Document Flow” (2004) etc.
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Transformation of coordinate system

x =(N+H) cosB cosL ‘  B,L .H, WGS84
E | 2

y=(N+H) cosB sinL

=(N@L-e?+H)smB | X,Y,Z (WGS84)
!

HRERH i

w  —wx M | Z]
Y
L:arctgY B") =arct

Tx
Ty
Tz

X,Y,Z (CS42)

N < X

Z+N(eg? sinB! ™
an
r,

H=yX?*+Y? xsecB— N

2 4
X = S+|3r SnB +|2—4r Cos’B SnB (5-t% +97% +4n*);
3 5
y=Ir +|€r Cos’B(L-t*+7n?) +l|2_0r Cos*B(5-18t* +t* —14n* —587%t%);

2

m=n=1+0,0001521°Cos®B; p=m?; w=0; t=tgB; 7°=¢e?°Cos’B,

< JJear
s
e PN

in_n T

Yugsea=Yskast AY Intermediate 7

XW9384:Xsk42+AX  , G-K projection _”EE
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Three points with the same latitude and longituden three
different coordinate systems. WGS84, CS42, CS32

equator \ (D\
WGS84
o e T [ o
Y

i 773352.81 42110155  773350.76 Kirgiztan
wri ,:_ ety W 763217.21 42322145 76321506  Kirgiztan
" a "
Lak - ._'-_‘,‘.:-‘ m 781505.28 42452332 78150327  Kirgiztan
r E [ & BT
Ay iaar il I.I' T 78372512 42292773 78372318  Kirgiztan
A '.:' it Tl 665310.8 39 0805.2 665307 .6 Uzbekistan
wn 1

eLLHLP YA 665632.47  384104.1 66 56 29.3 Uzbekistan
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Determining Elevations with GPS

Separation of Geoid and Ellipsoid

Earth’s Surface

||
A ’r )
H . H
H H
. h
h Ellipsoid
A y h
N
N N
' Geoid J
’ y
‘N = separation between ellipsoid and geoid

Determined by measurement or by modeling

B
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How many points do you need?

As many a possible.
4 is really the minimum you would want to use.
5 is strongly recommended.

N, | N,m
i : -37.73 : . .
Fragment of Uzbekistan geoid (20174;) 2671 Uzbekistan quasi-geoid ?
ATS n rk (Uzbekistan)(1992-1 3 | -40.14
171 4 | -41.37 $
6 |-36.96 fs
h| | H 9 | -41.60 | | B
10 | -42.90 Hy
16 | -50.97
40 | -35.64
Ny Ny 54 | -40.41
N l ) 55 | -42.86
56 | -46.79 _ = _
Fragmenit of Uzbekistan geoid 58 | -37.90 Fragment of Uzbekistan geoid
59 | -43.85 N\
79 | -43.16 &=p-F, quasi-geoid ?
7= (A —Lcosg
H=h+N
? P 1
- 1 oW W(O)-W(P roZ _ \
H£m=.dh Ho =-—'—dk= ( ) ( ) ‘;'=H_Hi'" H ?W(O} W(P)!
o En p O &n

-
-
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NATIONAL L REFERENCE
FRAME

LOCAL(1+2 regigps%

K

Central Asian ellipsoid ?

National ellipsoid of Uzbekistan ?
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Digital elevation models

DEM (Kashkadary region)

3600

2500 —

Enisk

GIS PANORAMA

2000 —

h.m

3000 —f

2500

2000 —

1500 —

1000 —

500 —
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£ L

(Tashkent

30 40" S0 67° 10" a0
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IN THE FUTURE

IMPROVING OF THE TOPOGRAPHIC SHEET MAPS
CREATING OF LOCAL GEOID

WORK OUT OF UZBEKISTAN DATUM

DEVELOPMENT OF TRANSFORMATION COORDINATES
NEW GEOID AND QUASI-GEOID

DIGITAL MAPS FOR UZBEKISTAN

ADJUSTMENT

1.
2.
3.
4.
5.
6.
1.

United Nations/Nepal Workshop on the Applications bGlobal Navigation
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