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Motivation of the work

• Telecommunication services require precise measurements of antenna parameters =>  
accurate characterization of uncertainty and error reduction techniques are needed.

• TRUE VALUE = MEASUREMENT RESULT ± UNCERTAINTY

Quantitative indication of the reliability of the measurement result.

• Uncertainty  Implies assessment of all error sources and possible corrections.

Allows comparison with references or values obtained by others.

• Measurements of antenna parameters follow defined procedures globally accepted but
no international standard exist for uncertainty.

Thesis objectives

This study has as main objective to gain in-depth knowledge about the factors
contributing to the uncertainty in antenna gain measurements in far field and
about how to mitigate their influence. Further description of objectives is:
• State-of-art of uncertainty characterisation in antenna measurements.
• Identification of the factors contributing to uncertainty.
• Measurement campaign to identify and quantify each factor.
• Error correction techniques.
• Uncertainty budget.

Research plan Next year planning

• Conducting a theoretical
approach to identify the factors
contributing to the uncertainty
in antenna gain measurements.

• Design and accomplishment of
an extensive measurement
campaign to identify the
uncertainty components in far
field measurements and how
much they affect.

References

1.BIPM, IEC, IFCC, ISO, IUPAP, IUPAC, OIML , “International Vocabulary of Fundamental and General Terms in Metrology”, 1993.

2.BIPM, IEC, IFCC, ISO, IUPAP, IUPAC, OIML, “Guide to the Expression of Uncertainty in Measurement”, 1995.

3.K. Rotkowski, P. Iversen, “Methods to Develop Complete and Accurate Error Budgets for Antenna Measurements”, Microwave Vision Group, October 2010.

4.“ETSI TR 102 273-1-1 V1.2.1, Electromagnetic compatibility and Radio spectrum Matters (ERM); Improvement on Radiated Methods of Measurement (using test site) and evaluation of the corresponding measurement uncertainties;
Part 1: Uncertainties in the measurement of mobile radio equipment characteristics; Sub-part 1: Introduction”, December 2001.

5.“ETSI TR 100 028-2 V1.4.1, Electromagnetic compatibility and Radio spectrum Matters (ERM); Uncertainties in the measurement of mobile radio equipment characteristics; Part 2”, December 2001.

6. D. G. Gentle, A. Beardmore, J. Achkar, J. Park, K. MacReynolds, J. P. M. De Vreede, “National Physical Laboratory (NPL) Report CETM 46: Measurement Techniques and Results of an Intercomparison of Horn Antenna Gain in IECR 320 at
Frequencies of 26.5, 33.0 and 40.0 GHz”, September 2003.

7.S. Burgos, S. Pivnenko, O. Breinbjerg, “Comparative Investigation of Four Antenna Gain Determination Techniques”, The Second European Conference on Antennas and Propagation, 2007 (EuCAP 2007).

8.S. Urosa, L. Orgaz, S. Burgos, M. Sierra-Castañer, J. L. Besada, “Análisis de incertidumbres en medida de antenas”, Actas del XXIII Simposium Nacional de la Unión Científica Internacional de Radio (URSI 2008), p. 60, Madrid, September
2008.

9.S. Burgos, M. Sierra-Castañer, S. Pivnenko, O. Breinbjerg, H. Eriksson. “Characterization of measurement systems through extensive measurement campaigns”, 30th Annual Symposium of Antenna Measurement Techniques Association
(AMTA 2008), November 2008.

10. S. Burgos, “Contribution to the Uncertainty Evaluation in the Measurement of the Main Antenna Parameters”, Doctoral Thesis, 2009.

Results & Discussion

Measurement uncertainty comprises many components that can be evaluated by:
• Type A evaluation: by a statistical analysis of measured values obtained under defined measurement conditions.
• Type B evaluation: determined by other means like: authoritative published values, values of a certified reference material, values from a calibration 

certificate, about drift, through personal experience.

Some sources of error in antenna measurement

Alignment of the antenna under test Undesired signals Instrumentation non-linearities


