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Tashkent coordinate system

Central Asian triangulation measurement were produced in Tashkent coordinate system
(1875). This works are based on the Bessel —ellipsoid (1841), a=6 377 397m., a= 1/299.14

The were measurement and calculated the longitude for 900 points (rms= % (5.25).

In 1950 about 50% of the European triangulation networks and about 20% of }\‘=_4h37m1 0.80s 1891
other con‘tine-nts networks (also Russia and Uzbekistan ) were based on the 0= 410 19 / 31 //. 48 1895-1896
Bessel ellipsoid.
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COORDINATE SYSTEM Cs-32 COORDINATE SYSTEM CS-42

Origin: Bugry, Russia.1942.

Origin: Sablino, Russia.1930. KrasovsKky reference ellipsoid

Bessel reference ellipsoid ‘ ' a=6378245m  p—6356863 f=1/298.3 ; ,

a=6377397.155m Bessel F.V. Resolution of the SU government, Ne760, 1946.04.07. |

b=6356078.963 Astronomy- geodetic network (87 polygons) of 1 order Krasovs ky
’ 1878-1948

f=1:298,3. B=¢,-¢,= 590 46/ 18".71 — 07.16 = 59° 46/ 18".55

4 L= &y —ysecB, =300 19’ 38/.55+3/.54 =30° 19/ 42/.09
AX=389m. A,=a, - nytgB,= 121° 40/36/.13+2/.66=121° 40/ 38".79 (Bugry)
AY=151m. &, =dB =0,16", n, secB=-dL =-3,54", n,=1,78".
A Z=574m.
A a=739.845

A =0.10037483

/N Triangulation line lord

{#z | Triangulation line 2ord
e

Pulkovo e Base-line
p N\ - Astronomical points :
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Gauss K F
(1777 — 1855)
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x= S+l§r SinB +i—4” Cos®B SinB(5—1t* +9n° +4n*);
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y= lr+%r Cos*B(l

m=n=1+0,000152
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THE GAUSS-KRUGER PROJECTION
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SK42, WGSS
SK42(Pulkovo) _ _
Ywgsss ~Yoaz=04mM. 5 Lo gy =Ly = 2.90 arcsec h h. =109
B o, ¢ Xpgsst ~Xoeaz=9M- 5 By =By = 0.23 arcsec  Mwgsss ~Mskaz” 00 M
0 Po—So
Scal AX AY yoesa
L0= )\.0 —T]OSECBG cat wgs84-skd? | 2 F wg 42
A= 1:100 000 | 0.09mm 0.64mm
=% - MotgB, 1:50 000 |0.18mm | 1.28mm
1:25000 | 0.30mm 2.56mm
1:10 000 | 0.9mm 6.40mm
1:5 000 1.8mm 12.8mm
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The geoid
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The first geoid

Topography and hydrography TALAS
of the Ferghana Valley CHU
5
KAZAKHSTAN Chaliysl" Yerobe \Ao\‘(\\ KYRGYZSTAN
(o chﬂ‘ka s
.
Chardora ¢ e TashKumit JALAL-ABAD 049
Fose Tashkent .;“f\)  MaoSen %%
\/\ UZBEKISTAN Vrgsumsar %,
i X TASHKENT &

vation

GIS Panorama
s

Geocentric Datum
WGS84
\ (best fit globally)

X

Local Datum
AGD84

(best fits Australia)

The Geoid
(Mean Sea Level)

»

Global Navigation Satellite Systems, Krasnoyarsk, 18-22.05.2015



National University of Uzbekistan ”

National Centre of Geodesy and Cadastre
~ Astronomical Institute of the Uzbek Academ Science , *
Fragment of Uzbekistan geoid
& & CATS network (Uzbekistan)(1992-1996)
No.. | Nom
H 1 |-37.73
h 2 | -3671
3 | -40.14
4 |-4137
6 |-36.96
9 |-41.60
10 | -42.90 )
16 | -50.97 . . -
40 | -35.64 m )
54 | -40.41
55 | -42.86 ) )
Fragment of Uzbekistan geoid 26 L 4679
58 | -37.90 | |
) [-43.85 ) B :
GM = (aY) ) | -43.16 e e e
N = 1+ P, _(sing )x(C__cosmA +S,  sinmA )|.
027, g ‘?;:( p] ‘ - ' Earths Surface  Geoid undulation
= Geoid
m f Sea Surface
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X TX m w, W, X CS42-WGS84 Molodensky NIMA
CS42-WGS84 +25 141 80 Helmert GOST(RU
Y =Y + I |+|-0, m o ||Y (RV)
CS42-WGS84 +22 123 83 Molodensky Bazlov(RU)
Z SK-42 Z WGS—-84 TZ a)Y _a)X m Z WGS—84 CS42-WGS84 +23 -125 -87 Molodensky Fazilova(UZz)
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International Latitude station (1899) IGS Ne
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Transformation of coordinate system

x =(N+H) cosB cosL ‘_  B, L.H, WGS84
E03

y=(N+H) cosB sin L

z=(N(I1-e *)+H) sinB  »

X,Y,Z (WGS84)
X X vl [ u @, -ay][X] /
Y| =|Y| +|Tly|+|-w, u ox|Y — X,Y.Z (CS42)
s |2l |1z wy oy U || Z], 1
(i-1) 2 .+ p(i-l) -
‘L=arctg}; B™ =arctanZ+N il _» B’ L9H9 CS 42
r

P — 14
H=X2+Y2 XsecB— N

2 4

x= S+%r SinB +é—4r Cos’B SinB(5-t> +9n> +4n");

B

3
y= lr+%r Cos’B(1 —t* +772)+112—0r Cos*B(5-18t> +t* —14n* - 581°t?);

m=n=1+0,000152/°Cos*B; p=m>; w=0; t=tgB; n°>=e’Cos’B,

ngs84 =ysk42+ Ay Intermediate

wgs84 =Xsk42+AX  , G-K projec‘uon == .
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NATIONAL REFERENCE FRAME
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