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Introduction

1- current EDMs use Iinfrared, light, laser light or
microwaves.

2- microwaves systems use a receiver/
transmitter at both ends of the measured line
whereas Infrared and laser systems utilize a
transmitter at one end of the measured line
and a reflecting prism at the other end.



Basic principle of electronic distance
measurements (EDMs)

1- Light wave is travelling along x-axis with a
velocity of 299792.5 £ 0.4 km/s

2- The frequency wave Is the time taken for one
complete length

A=—
.I:

whereA = wave— length(meters)
c = velocity(km/sec)
f = frequency(hertz = onecycle /sec)



Sloping distance




3- The instrument can count number of full waves
length or instead the instrument can send out a
series (3 or 4) of modulated waves at different
frequencies

4- The frequency is typically reduced each time by
a factor of 10 so the wave length Is increased
each time by a factor of 10

5- substituting the resulting values of wave lengths
and phase difference into S, the value of n can
be found

6- the instruments are designed to carry out this
procedure in a matter of seconds and then to
display the value of L in digital form









Factors affecting the velocity of
EDM

- The velocity of light through the atmosphere can
be affected by 1- temperature 2- atmospheric
pressure 3- water vapour content

- It can be corrected by consulting nomographs or
by performing automatically on some EDMs

by the on-board processor/ calculator after
entering the values for temperature and

pressure

- for short distances theses factors have relatively
small significance but for large ones

atmospheric corrections can become quite
Important



EDM characteristics

1- Distance range 800m-10 km (single prism
with average atmospheric conditions)

2- short range EDMs can be extended to
1300 m using 3 prisms

3- long range



EDM accuracies

1- accuracies are stated in terms of a
constant instrumental error plus a
measuring error proportional to the
distance being measured

2- Accuracy Is claimed to be (x(5mm
+5ppm)) where £ 5mm is the instrument
error that is independent of length of
measurements whereas 5ppm denotes the
distance related error






Index of refraction

. The ratio between the velocity of propagation of electromagnetic wave
in a vacuum (V) and the velocity in the atmosphere (V) is called the index of

¢
B .=
E« N, e (6.4)
| N, depends on the wavelength, atmospheric pressure, temperature and
elative humidity. For dry atmosphere at 0°C and at sea level (pressure =.
;60 mm Hg), the refractive index for light waves is given by:
N, = 1 + (287604 + 488617 + 0.068 R s s D

FWhere?» = wavelength of light in pm
~0.9 - 0.93 um for near infrared light from Gallium Arsenide diode
= (.6328 pm for light generated by helium-neon laser

At other atmospheric conditions:
0.359474(N, -1)P
273.2+t
. Where:P = atmospheric pressure in mm Hg
t = air temperature in °C

------------------------

N, =1+

Thus for A = 0.9 um, N, = 1.000294 at sea level (760 mm Hg) and air
~ temperature of 20°C. In EDM applications, N, is often expressed as follows:
1=t g JHERL emeommnd GRS gIATERSSRRCI G (6.7)









Distance and elevation




