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In this paper we described polarimetric method of measuring terrain and assessed measurement
accuracy depending on the measuring speed.

Introduction

The proposed method relates to the field of geodesy measurements and designed for automatic
measurement of terrain. The proposed method can be used to measure the slope of road and airport
surfaces, railway lines, geometric description surface of complex engineering objects, such as
bridges, roofs of buildings, architectural elements.

In modern ground geodesy in the performance measurement work required two conditions: to
measure accurately and cost time. Most existing methods that involve the use of of geodetic
instruments (theodolites, levels, light rangefinder, tachometers, etc.) are precision. At the same time
the speed measurement process, that they provide is low. In addition, a labor costs in the
performance measurement work, despite the automation of certain operations is still considerable.

The low speed of modern ground geodetic instruments due to the peculiarities methods
measuring process. In particular, during the measurement in determining the coordinates of an
arbitrary geometric point of relief must focus its image, and measurements on reference areas by
levels, theodolites, accelerometers [4]. And it takes some time.

Description of the method

The proposed method polarimetric measurements in terrestrial geodesy and other fields makes it
possible to solve the problem while ensuring high precision and speed measurement. Also provides
autonomy and full automation of the measurement process.

The proposed method provides a considerable reduction in time required to conduct measuring
work. The presence of mobile base in the design of the measuring system ensures its portability.
The proposed method makes it possible to carry out work both day and night, as well as weather
conditions, that causing poor visibility. It also allows to carry out rapid monitoring area, with
constantly changing relief, such as the runway at the airport.

In the simplest case, the method may be implemented using a light source 2, polarimeter 3,
device processing and storing information 4, that are installed on moving from 1 (Figure 1).

The essence of the method is as follows (Figure 1). Light source 2, which is used as a laser,
generates a light beam. In polarimeter 3 carried polarization of light using a polarizer. At the launch
pad before the movement basis 1 track to the plane of oscillation of the light vector polarized light
with respect to the direction of the light beam was located at an angle of 90°. Moving base 1,
moving along the surface relief, receives position which corresponds to the angle a relative to the
horizon at some fixed point of the route. Because the polarizer polarimeter 3 rigidly attached to the
base 1, the plane of oscillation of the light vector polarized light will also be rejected on this same
angle as the mobile base. Azimuth deviation of the measured plane analyzer polarimeter 3 with high
accuracy. Information on the measured angle o is fed into the device processing and storing
information 4. It is calculated tga. This value is the slope of the tangent line and the derivative of a
function at some fixed point curve relief.
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Then make integration tga, which resulted to the set of fixed points describing the path traversed
by the measuring device. Curves this way and will determine the relief.
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FIG. 1 The scheme of polarimetric measurements of surface relief: 1 - mobile base, 2 - light source, 3 -
polarimeter; 4-device processing and storing information.

Investigation of accuracy

In conducting the measuring works is a definite relationship between accuracy and time measurement.
This dependence is determined by the product of time measuring on the value the measuring accuracy.

What is constant for a given type of devices.

A+t = const

From the formula it follows that for a constant increase in accuracy is possible by increasing the
measurement time. During the research were obtained mathematical dependencies defined precision
characteristics polarimetric method of measuring terrain versus time. Analysis of the results of this
calculation formulas showed that for constant polarimetric method of measuring is one of the smallest.

Conclusions

1 polarimetric method of measuring terrain provides high accuracy and speed of of geodetic measuring
work.

2 found that the constant product at the time of measurement accuracy for polarimetric method is one of
the smallest.
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