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Introduction 

 
Currently, the use of a car system chassis retains 
its relevance. In matters of the car chassis it is 
still a pattern - a marked increase in its sporti-
ness by reducing the comfort, which is a signifi-

cant drawback of a car system chassis. 
 
This article describes a new control system 
chassis - adaptive chassis control DCC, in which 
the chassis is continuously adapted to the pa-

rameters of the road situation and the driver in-
tentions. 
 
The advantage of an adaptive control system 
chassis DCC is that it has improved adaptive 
electronic control system Adaptive Shift Control 

with elements of artificial intelligence that sim-
plifies driving. Electronic unit of the system is 
equipped with two control algorithms: algorithm 
Optimum Shift Control ("Optimal choice of 
programs") always selects the ideal gear and the 
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time of its inclusion in all modes of movement 
for all road conditions, and the algorithm Adap-
tive Shift Control ("adaptive selection algo-

rithm") it takes into account the individual style 
and driving style of each driver and adjusts them 
in line with the shift points. Thus, the automatic 
transmission can be adapted to the individual 
driving style of different people, thus providing 
a smooth ride and maximum compliance with 
their character and mood. 

 
Content analysis 

 
To perform this adaptation of motion necessary 
adjustable shock absorbers, which are designed 
to easily reduce the energy of the bodywork and 
wheels. Also adjustable dampers prevent uncon-

trolled body movements and rebound wheels 
caused by irregularities in the road surface. In 
addition, due to the efforts of damping provides 
additional stabilization of the body during dy-
namic maneuvers [1]. 
 
A further increase in efficiency is achieved 
through the damping adjustable dampers tele-

scopic performance, allowing better take into 
account the actual situation on the road. The 
control unit of the electronically controlled 
damping determines within milliseconds and 
provides the necessary degree of damping at 
each wheel. 
 

Adjustable shock control signals obtained from 
the control unit to regulate the damping in ac-
cordance with the developed control algorithm. 
At the same time, depending on the input signals 
used by all parametric field adjustable shock 
absorbers.  
 
Switch from the current algorithm can adjust by 

selecting the "Sport" or "Comfort" mode "Nor-
mal" with the key, adapting thereby damping to 
customer requests. Adjusting the system is 
available as when the vehicle is stationary and in 
movement mode. 
 

Problem statement 

 
The adaptive control system chassis DCC is al-
ways active. It is an intelligent, self-regulating 
system controlling the car shock absorbers, de-
pending on the following factors: 
- The quality of the road surface; 
- The current situation on the road (such as brak-

ing, accelerating or turning movement); 
- Requests the driver. 

This ensures an optimal adjustment of the chas-
sis. 
 

The input data for the simulation of adaptive 
control system chassis DCC are the request of 
the driver, as well as the quality of the road sur-
face and the situation on the road. The output of 
the reference voltage serves to regulate the 
damping. 
 

The driver can select the mode of DCC in the 
system, depending on personal needs by press-
ing the right of the gearshift lever. The keys 
must be pressed until the desired mode is select-
ed. You can switch between any number of 
times. Switching will always occur in the se-
quence of "Normal", "Sport", "Comfort". 

 
Mode "Normal": if the button is not lit amber 
inscription "Comfort" or "Sport", means enabled 
"Normal". 
 
This adjustment provides generally balanced but 
dynamic movement. This mode is suitable for 
everyday use. Mode "Sport": enabled, if the key 

illuminates yellow inscription "Sport". With this 
adjustment the car gets sporty performance with 
a rigid base adjustment. 
 
The steering is adapted accordingly becomes 
sportier damping and stiffer suspension. This 
mode is primarily provides a more sporty driv-

ing style. Mode "Comfort": mode enabled, if the 
key illuminates yellow inscription "Comfort". 
 
The result of this adjustment is softer basic 
damping adjustable suspension, providing ride 
comfort. This mode is suitable, for example, for 
driving on roads with poor coverage or long dis-
tance. 

 
The difference in the modes is expressed in var-
ying rigidity damping adjustment base. At the 
same time, depending on the situation on the 
road in the event of special requirements for the 
damping force adjustment is performed. 
 

The main unit of modeling - a model of the ve-
hicle. This block consists of the following clas-
ses: 
- Sensors: used to detect other vehicles, which 
are the output of the distance and relative veloci-
ty; 
- Communication device: used to communicate 

with other vehicles and / or expensive. Imprint - 
position, velocity and acceleration; 
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- Controller (Manager): is used to control the 
speed of the vehicle and its orientation. This is 
an abstract device and output data it is desirable 

acceleration. ACC and the "human" class driver 
- a specialty of the controller; 
- The delay: this is used to simulate the effect of 
inertia of the device in the brake system. Output 
data appears actual acceleration; 
- The dynamics of the vehicle: it is used to con-
vert the acceleration in the rate at the output 

speed of the vehicle; 
- Vehicle and road environment (VREP): is used 
to convert different coordinate frames. Output 
data are the coordinates of the vehicle; 
- Monitor: used to monitor the course of the ve-
hicle. This class is also abstract, and output data 
it may make the position of the collision, the 

percentage of the ACC, and the like. 
 
Not all of these classes are required. In our ex-
ample, we did not use any communication de-
vices. Relations among the classes are shown in 
Fig.1. 
 

 
 

Fig.1. Vehicle: classes and Communications 
 
Class vehicle combines elements of the list in 
Figure 1 (has-a - relationship). The sensor and 
the vehicle filleted "Search". The communica-
tion devices are connected with each other. 
Class ACC and the human driver class inherited 

from the manager (is-a). 
 
The information flow among the components is 
fixed connections I / O (see. Fig. 2). 
 

 
 

Fig.2. Vehicle: Traffic information 

We now consider the collision detection algo-
rithm. The algorithm and its implementation are 
shown in Fig.3. 

 

 
 

Fig.3. Automatic algorithm for collision detec-
tion 

 
The left side of Figure 3 are given basic varia-
bles modeling the collision: 
t – a local variable, which simulates the flow of 
time (local value is not available outside the 
class); 

posx and posy – global variables used to store 
the position at which the collision happened. 
 
The right side of Figure 3 shows the algorithm.  
Synchronization of data and implementation of 
the process is shown in Fig.4. 
 

 
 

Fig.4. Example of synchronizing data between 
the controller and monitor 
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ACC monitor used to record information about 
how long the ACC was active and how long 
there. Figure synchronization dotted arrows rep-

resent connections. As a monitor and a control-
ler have two states: one for the ACC mode, and 
the mode for one driver. 
 
They switch from one state to the other syn-
chronously (event ACCon and ACCoff). This 
means that the transitions occur in two compo-

nents.  
 
"Save" and "save" - only placeholders for com-
plex mathematical expressions.  
 

Research results 

 

The simulation results: a program to simulate 
the programming language C#. The simulation 
results are shown in Fig. 5-10. 
 

 
 
Fig.5. Change the speed of the generator (with-

out adaptive control) 
 

 
 
Fig.6. Change the speed of the generator (in-

cluding adaptive control) 

 

 
 

Fig.7. Change of a-parameters 
 

 
 

Fig.8. Change of b-parameters 

 

 
 

Fig.9. Stabilization of b-parameters 

 



52 

 
Автомобіль і електроніка. Сучасні технології, 8/2015 

 
 
Fig.10. Angle variation (given control) for two 

different initial conditions 
 
In order to assess the accuracy of the results that 

we have obtained with the help of software tools 
created in C#, compare them with the results, 
written with the help of SHIFT / Smart-AHS 
(Automated Highway System) (Fig. 11 - 1: C#, 
2: SHIFT / Smart-AHS) [1]. 
 

 
 

Fig.11. Comparison of the results 

 
Conclusions 

 

Write a program in C# programming language 
for the implementation of the functionality of 
the scheme. To perform such an adaptation 
movement used adjustable shock absorbers, 
which are designed for the rapid reduction of the 
oscillation energy of the body and wheels, tele-
scopic shock absorbers and performance, to bet-

ter take into account the actual situation on the 
road. 
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