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® Check and calibration by using a collimator
® The astronomical azimuth of the collimator’sline
of sight must be determined

Ag = Ags +b+180° - 360°

eollimator

p

2
Sed for:
® Theinitia orientation of the 3D — geodetic networks
® Underground surveying works in caves and mines.
@®Orientation of airport radar or satellite antennas.
® Ship navigation
® Orientation of army systems

Advantages

® Determines the asronomical azimuth with high accuracy for
common geodetic field works
® |tsoperation isindependent from the sight and light condiitioNs. *

® The build-in gyroscope attachment doesn't prevent othq
measurements by the theodolite.

DETERMINATION OF THE
ASTRONOMICAL AZIMUTH

By determining the direction of the meridian of the station
point

1. by equa dltitudes of astar

2. by observing a circumpolar star near e ongation

By measuring the angle between the vertical circle of the
station point and the vertical circle of a celestial body

3. Ex-meridian observations to stars or the Sun, in ng ch
atitudes are measured

4. Observing a close circumpolar star at any hodf angle

ANTENNA GPS
GPS RECEIVER

PPS OUTPUT

Measured

Horizontal angles
L=ileE

UTC Time
+1msec

®interna uncertainty is, about +0".3
v’ Sighting error
v" The hour angle method error

- The externa uncertainty

v The error from the caesial coorainates (a, o) of Polaris
v The error from the estimate value of the
astronomical latitude
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The err"or from the use of an estimate val ue of
astronomical longitude

q ERROR ANALYSIS (2) APPLICATION

GAA (arcseconds)
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Astronomical Latitude 0 (*)
v/ Errors of thetotal station right position
v The uncertainty of the sigthing of theinitial di regti on
v The error in the measurement of the horizontal angle b
Total determination error =1".5 Laboratory

APPLICATION CONCLUSIONS
8

: he determination of the astronomical azimuth of a collimator’s axis
-TheUTC time ; or any other arbitrary direction may be done by an accuracy of about +1"
- The geodetic coordinates \ by using the above described system, the total station and the GPS

receiver, by the hour andle methed and by Sghfings o Polaris

tl{> Specia attention is needed to the marking of any points, which
determine the directions, and a so attention is needed to the measurement
of the corresponding angles.

-The celestia coordinates
o, 0 of Polaris.
Agp = 14740 20"6
—sinh
Cos 0 llan 2 2 sn & [eosh - % The total duration of the application of the above methodology is
about 1 hour.

A, = arctan

N
The horizontal angle &
9 a‘ t@D This methodology appears as convenient, fast, accurate andyew \

asthe accurate periodical check of the gyroscope thodol itgkis necessary.
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