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System maximum-error specification oriented testing
methodology based on extreme value theory

HAN Xu', WANG Jian-yu', ZU Xian-feng®
(1. School of Automation, Nanjing University of Science and Technology, Nanjing 210094, China;
2. First Aeronautical College of Air Force, Xinyang 464000, China )

Abstract; A testing methodology for the system maximum-error specification based on the extreme value
theory is proposed. It an provide a theoretic basis for the testing of maximum-error specification on long-work-
ing systems in some special fields, such as aviation, aeronautics and national defenses. Firstly, the error series
of system outputs is divided into blocks by obeying some essential principals, and the corresponding maximum
error series which are nearly independent with each other are gotten. Secondly, the extreme value models for
the maximum error series are built and the return level and its uncertainty are obtained under some return peri-
od. Then, the relationships between the return level and the maximum-error specification are researched and the
system maximum-error specification is tested and evaluated by using classic statistical theories. After that, a
practical sample is given to introduce the methodology more clearly, which shows that this methodology is feasi-
ble. Finally, by comparing the proposed methodology with that based on the time series models from different
points of view, some conclusions are given.
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