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Simulation of road conditions on the ground robotic complex 

Strutinsky V., Gusliakov O., Yurchyshyn O. 

Abstract: A method for modeling the action of road conditions on a ground-based robotic complex for special purposes. 
An analysis of the road conditions of various types and their influence on the cross-country ability, smoothness of 
movement and directional stability of the movement of the ground-based robotic complex. Road conditions are divided 
into two groups: road surfaces with a continuously variable profile and sharply variable road profiles. The features of 
road conditions in groups are established.  
For roads of the first group, the issues of changing road conditions as a result of power factors and weather conditions 
are considered. The interaction of the wheeled and tracked chassis of the complex with the road surface is considered. 
The presence of periodic contact of wheels or tracks with road irregularities has been taken into account.  
Constructed mathematical models of the road profile in the form of deterministic and random functions.  The road cloth 
of the roads of the first group was described using polyharmonic functions with deterministic or random amplitudes, 
frequencies, and initial phases. Rational methods for modeling road conditions by piecewise constant processes 
composed of orthogonal piecewise constant Walsh functions are proposed. Mathematical models of essentially 
nonlinear types of road conditions such as steps have been developed.  
Key words: ground-based robotic complex; road conditions; modeling; road profile; chassis 
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