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Instrumental sensing, measurement as a means of obtaining information and cognition. The role of measurements in the
design and operation of vehicle systems. The measurement process. Simple and complex sensors, smart sensors. The
concept of sensory fusion. Sensor systems, sensor networks Measuring tools, signal transducers, samplers, quantizers,
processing devices. Measuring basic physical quantities. Characteristics of measurement, reduction of errors. Measuring
the dynamic energy and thermal characteristics of vehicles. Specificity of instruments used for measurement. Construction
of measuring systems for laboratory and operational measurements. Treatment of measurement signals using classical and
electronic data collection systems. Measurement of complex vehicle systems. Measuring the status of systems. Status
estimation and parameter estimation based on system model. The Principle of Kalman Filtering. System parameter
estimation, system identification. Methods to increase the reliability of measurement, redundancy, diversity.

Classification of signals. Signal representations, time and frequency domain, parametric and nonparametric descriptions.
The basic methods of signal analysis. Signal Processing Algorithms. Digital signal processing. Hardware and software tools
for embedded computing. Devices for distributed task solving. Communication tools, wired and wireless networks.
Communication networks, sensor networks. Application of signal processing in vehicle systems. Object and Event
Detection. Application in vehicle control systems.

The course is complemented by laboratory measurements that demonstrate the microcomputer realization of basic
measurement and signal processing systems.

A. Knowledge
» Understands and applies circuit analysis techniques for electronic circuits; has knowledge of measurement and
measurement theory related to transport, engineering and transport.
B. Skills
* |s capable of analyzing or specifying electronic sub-systems (eg motor control or safety control devices) in the field
of transport and vehicles.
C. Attitudes
e Participates in solving electrical problems in the field of transport or vehicles, works efficiently and willingly to work
with specialists in other fields (especially electrical engineering).
D. Autonomy and Responsibility
* |Is aware of, and manages the responsibilities associated with, the task solution during electronic system analysis



and specification.

Two midterm exams and an individual home work which are the prerequisite of the final exam

The midterm exam can be retried
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