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To evaluate the operational properties of wheeled vehicles, it is very important 

to determine their traction-dynamic parameters, as well as stability and 

controllability in various driving regimes. The determination of these properties of 

wheeled vehicles throughout their life cycle requires the use of modern mobile 

registration and measurement complexes. Sensitive elements of such measuring 

complexes can be micromechanical inertial sensors, for example, the three-

component accelerometer Freescale Semiconductor model MMA7260QT. 

When testing wheeled vehicles, a large number of noises of a different physical 

nature lead to a distortion of the received signal. DSTU 3310-96 [2], and also GOST 

R 52302-2004 [1] make rather strict requirements to the accuracy of measurements 

in evaluation of the stability and controllability of road vehicles. The need to 

improve road safety leads to the fact that in the future these requirements can even 

be toughened. It is known that an increase in the accuracy of measurements is 

possible either by using more accurate and expensive measuring instruments, or by 

computer processing (filtration) of measurement results. Thus, it is of interest to 

develop a method for the use of adaptive filters in the dynamic testing of wheeled 

vehicles. 

One of the conditions for achieving the maximum filtering accuracy is the 

correspondence of the present noises to the Gaussian distribution. Lyapunov's 
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central limit theorem [3] says: «if the random variable X is the sum of a very large 

number of mutually independent random variables, the influence of each on the 

whole sum is negligible, then X has a distribution close to normal». It should be 

noted that the central limit theorem is valid not only for continuous but also for 

discrete random variables. Thus, the use of the Kalman filter in this case is justified. 

The Kalman filter [4, 5] is an effective recursive filter that evaluates the state 

vector of a dynamic system using a series of incomplete and noisy measurements. 

Kalman filtering is an important part of control theory, and it plays a significant role 

in the creation of control systems. This algorithm is the base of modern methods of 

operative information processing. 

Let us consider the operation of the classical optimal Kalman filter. As this 

algorithm is a kind of recursive filters, to calculate the system state evaluation for 

the current work cycle it needs a state evaluation (in the form of an evaluation of the 

system state and evaluation of the error of determining this state) on the previous 

operation cycle and measurement on the current clock cycle. Data processing by the 

Kalman filter is divided into two stages: extrapolation and correction. 

The noise of the process is determined by the accuracy of the hardware fixing 

used (in our case - the three-component accelerometers MMA7260QT), engine 

vibrations, and temperature fluctuations. The noise of the measurement can be set 

by the measurement error of the accelerometers (1% for the MMA7260QT by the 

passport) and signal transmission by connecting cables, as well as by other factors. 

The correctness of the setting of covariance noise matrices for measuring R, as 

well as the noise of the Q process, largely determines the smoothing properties of 

the filter. 

The change in the covariance matrix P of evaluating the vector state of the 

system is due to the fact that the a priori values 0x  and 0P  given at the initial instant 

of time and could not coincide with the true values of the characteristics of the state 

of the dynamical system. 

The results of the research showed that the experimental determination of 

accelerations of a car with the help of accelerometers without the use of filtration 
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leads to dispersion up to 0.4 m/s2. As the speed of car movement increases, the 

dispersion increases. The application of the Kalman filter allows to minimize the 

dispersion of signals received from the mobile registration and measurement 

complex based on the MMA7260QT accelerometers. Increasing the accuracy of the 

experimental evaluation of the operational properties of wheeled vehicles is 

achieved by removal noise of a different physical nature. If the a priori values of the 

state of the system 0x  are erroneously set at the initial moment of time, and also the 

error 0P , within 0.5 s the filter goes to stable operation, because the algorithm is 

based on an asymptotically stable system. 

 
References:  1. Avtotransportnye sredstva. Upravljaemost' i ustojchivost'. Tehnicheskie 

trebovanija. Metody ispytanij: GOST R 52302-2004, – [Data vvedenija v dejstvie 01.01.2006]. – 
M. : Federal'noe agentstvo po tehnicheskomu regulirovaniju i metrologii, 2005. – 56 s. – 
(Nacional'nyj standart RF). 2. Zasoby transportni dorozhni. Stiikist. Metody vyvchennia 
osnovnykh parametriv vyprobuvanniamy : DSTU 3310-96, – [Chynnyi vid 01.01.1997]. – K. : 
Derzhstandart Ukrainy, 1996. – 13 s. – (Natsionalni standarty Ukrainy). 3. Orlov A. I. Prikladnaja 
statistika. Uchebnik / A. I. Orlov. – M.: Izdatel'stvo «Jekzamen», 2004. – 656 s. 4. Raevskij N. V. 
Primenenie algoritma klassicheskogo linejnogo fil'tra Kalmana dlja ocenki parametrov dvizhenija 
manevrirujushhego v prostranstve ob’ekta / N. V. Raevskij, A. A. Kiseljova, M. V. Ljutaja // 
Visnyk ChDTU. – 2011. – № 2. – S. 85-90. 5. Sinicyn I. N. Fil'try Kalmana i Pugacheva / I. N. 
Sinicyn // Ucheb. posobie. – M.: Universitetskaja kniga, Logos, 2006. – 640 s.: il. 

 
UDC 658.51.011.56 

THE SYNTHESIS OF CONTROL UNITS WITH GIVEN THERMAL 

MODE 

Sinotin A. M., Dr. of Eng. Sc., Professor of Computerized Integrated 

Technologies, Automation and Mechatronics Department, KhNURE 

Tsymbal O. M., Dr. of Eng. Sc., Professor of Computerized Integrated 

Technologies, Automation and Mechatronics Department, KhNURE 

 

Setting of the Problem. During the design of optimal control units the volume 

of source information rises rapidly. The getting of this information requires the close 

connection of radio electronics with other scientific and technology brunches 

(mathematics, physics, thermal physics and computer science). Among the 

information on the mentioned subject the essential place has information on unit’s 
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	− обговорити методи і принципи, що застосовуються в обчислювальній техніці;
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	Завдання розпізнавання мають наступні характерні риси:
	− перетворення вихідних даних до виду, зручного для розпізнавання;
	− власне розпізнавання (вказівка приналежності об'єкта певного класу).
	У цих завданнях можна вводити поняття аналогії або подібності об'єктів і формулювати правила, на підставі яких об'єкт зараховується в один і той же клас або в різні класи.
	У цих завданнях можна оперувати набором прецедентів-прикладів, класифікація яких відома і які у вигляді формалізованих описів можуть бути пред'явлені алгоритмом розпізнавання для настройки на завдання в процесі навчання.
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	Виділяють такі типи завдань розпізнавання:
	− завдання розпізнавання - віднесення пред'явленого об'єкта за його опису до одного із заданих класів (навчання з учителем);
	− завдання автоматичної класифікації - розбиття множини об'єктів, ситуацій, явищ за їх описами на систему непересічних класів (таксономія, кластерний аналіз, самонавчання);
	− завдання вибору інформативного набору ознак при розпізнаванні; - завдання приведення вихідних даних до виду, зручного для розпізнавання; - динамічне розпізнавання і динамічна класифікація - завдання 1 і 2 для динамічних об'єктів;
	− завдання прогнозування - суть попередній тип, в якому рішення повинне ставитися до деякого моменту в майбутньому [2].
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