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COURSE  DESCRIPTION
	1. Course title: Basics of measurement data analysis
	2. Course code Es2-ELEN-28e-III

	3. Validity of course description: 2018/2019

	4. Level of studies: 2nd cycle of higher education

	5. Mode of studies:  intramural studies

	6. Field of study:Electrical engineering
	(FACULTY SYMBOL) RE

	7. Profile of studies: general academic

	8. Programme: all

	9. Semester: 

	10. Faculty teaching the course: Electrical Faculty, Institute of Measurement Science, Electronics, and Control

	11. Course instructor: prof. dr hab. inż. Marian Kampik

	12. Course classification: common course

	13. Course status: compulsory

	14. Language of instruction: English

	15. Pre-requisite qualifications: Introductory courses are: mathematics and physics. Starting student should know the basis of calculus of mathematical analysis, the basic physical phenomena as well as know to describe analytical simple physical systems.

	16. Course objectives: Ability to analyse,  interprete, evaluate and report measurement data.

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code

	1.
	Student knows the basics and terms related to the interpretation and analysis of measurement data.
	End-term test  / presentation / problem questions / case studies
	Lecture and seminar
	K2A_W09++

	2.
	The student knows how to detect and correct systematic errors.
	End-term test  / presentation / problem questions / case studies
	Lecture and seminar
	K2A_W09++



	3.
	The student knows how to detect and remove excessive errors.
	End-term test  / presentation / problem questions / case studies
	Lecture and seminar
	K2A_W12++



	4. 
	Student is able presenting in numerical / graphic form received results and realizing their interpretation and to draw out proper conclusions.
	End-term test  / presentation / problem questions / case studies
	Lecture and seminar
	K2A_U07++


	5.
	Student is able to evaluate and report the uncertainty of measurement.
	End-term test  / presentation / problem questions / case studies
	Lecture and seminar
	K2A_U12+



	6.
	The student has for own work the consciousness of responsibility as well as the readiness of subordination the internationally approved documents regulating evaluation of measurement data.
	End-term test  / presentation / problem questions / case studies
	Lecture and seminar
	K2A_K03+



	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory

Sem 5  - 30 h., Sem 6 - 30 h

	19. Syllabus description:

Lecture:
Introduction. Explanation of basic terms. Definitions. Measurement scales. Measurement and measurand. Classification of errors. Detection and removal of systematic errors. Correction. Correction coefficient. Method of compensation. Substitution method. Opposite sign method. Detection and removal of excessive errors. Dixon test. Error propagation. Basic statistical parameters. Probability density functions and distributions. Central limit theorem and Gauss distribution. The t-distribution; Student’s distribution. Uncertainty and its classification. Type A uncertainty. Type B uncertainty. Evaluation of type A uncertainty. Evaluation of type B uncertainty. Combined standard uncertainty. Determination of combined standard uncertainty for uncorrelated and correlated input quantities. Determination of expanded uncertainty. Reporting uncertainty. Uncertainty budgets.. Linear and nonlinear regression.

Seminar: 
Basic probability distributions: rectangular, triangular, trapezoidal, U-shaped (with examples). Bayes’ theorem and principle of maximum entropy. Propagation of distributions using a Monte Carlo method. Correlated data, covariance, covariance matrix, correlation coefficient. Statistical hypothesis tests. Type A evaluation of standard uncertainty. Type B evaluation of standard uncertainty. Determination of combined standard uncertainty for uncorrelated input quantities. Determination of combined standard uncertainty for correlated input quantities. Determination of coverage factors and expanded uncertainty. Expression of the Uncertainty of Measurement in Calibration. How to make a proper calibration certificate (with examples). Interpolation (Lagrange’s method, Newton’s method, splines). Approximation (point, integral, Cramer’s method).

Linear and nonlinear regression. Curve fitting. Using MS Excel for measurement data analysis.

	20. Examination: not

	21. Primary sources:

1. Evaluation of measurement data – Guide to the expression of uncertainty in measurement. BIPM. First Edition, September 2008.

2. Taylor J.R.: An introduction to error analysis. The study of uncertainties in physical measurements. University Science Books; 2nd edition, 1996.
3. Brandt S.: Data analysis. Statistical and computational methods for scientists and engineers. Springer Verlag, New York 1999.

	1. 22. Secondary sources:
2. Tumański S.: Principles of electrical measurement, CRC Press, Taylor & Francis Group,New York-London, 2006.

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
15 / 15
2

Classes
/

3

Laboratory
/

4

Project
/

5

BA/ MA Seminar
15 / 15
6

Other
/

Total number of hours
30 / 30


	24. Total hours: 60

	25. Number of  ECTS credits: 2

	26. Number of ECTS credits  allocated for contact hours:  2

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects):

	26. Comments:
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(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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