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High-Precision Distance Meter for Mobile Robotized
Systems

|.E. Alekseev, S.V.Tyurin

Abdract - The developed mobile robotized system is presented.
Necessity of high-precison distance measurements is proved.
Digtance error compensation methods ar e discussed. Mathematical
models of the correctional amendments are developed. Results of
edimation for measuring errars at modeling and prototype testing are
presented.
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|. INTRODUCTION

Compact mobile robotized systems have found wide application
in the indugtry and military areas[1]. Such sysems are intended to
receve remote multi-parameric informeation on  investigated
objects in zones which are dangerous to the person. Mobile
robotized sysemis presented on fig. 1.

Fig.1 Mobile Robotized System
It consists from next parts:
Mobile multifunction platform
Distance Meter with CCD camera
Robotic Elevating Manipulator
GPS Receiver
Processing and Control Unit
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Very important function of amobile platform is safe autonomous
movement in unknown terrain [2]. Thistask ismade by a distance
meter which provides the obgstacle avoidance Usudly laser
rangefinder is used as the digance meter. However grong
amplitude fluctuations and nonlinear signd digortions lead to
condderable meaquring erors. Therefore an actud problem is
devdopment of eror compensation methods to increase the
measuring accuracy in such conditions

1. ERROR COMPENSATION METHODS

Methods are based on correction of the received digance data by
means of amendments. These amendments are formed on the bas's
of measurement of signd amplitude or duration in the amplifier
saturaion mode. The mathematicd modds have been devel oped
taking into account piecawi se-linear approximation.
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In case of amplitude fluctuations the amendments (Atang)
are estimated by Eq.1:
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where At;, At,, Uy, U, - boundary values for chosen linear
part; Unax — measuring signal amplitude.

Structure of the signal amplitude meter has been realized on
the basis of the FPGA XILINX. For the pulse distortions
amendments (Atys) iscalculated by Eq.2:
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where 14; 1, - boundary values of the chosen linear part; Ty -
the period of references pulses; ns; n, - number of the periods
at TDC stopping by falling and rising edges.

Structure of the Sgnd duration meter has been redized on the
basis of the high-precison Time Digital Convertor (TDC-GP2 with
resolution 50 ps).

On the basis of the deve oped methods the smulation modd and
Lasy Didance Meter (LDM) prototype have been developed.
Results of an estimation of measuring errors for modding and fied
test are shown on Fig.2
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Fig.2 Measuring Errorsfor Test

The analyss of the received results has shown that digance
measuring errors do nat exceed +1 cm for any changes of external
conditionsat use of dynamic error compensation methods

[11. CONCLUSION

The high-precison distance meter alows to redize
effectively function of safe overcoming of obstacles on
unknown terrain for a mobile robotized platforms.
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