LINK-SIC A Data-driven Method for Monitoring of Repetitive Systems —
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Systems that Operate Repetitively Characterizing and Comparing Data  Reducing Sensitivity to Disturbances

Consider & genera’ system v is random unknown There are several possible options to characterize y’. Here, the data [n practice, it is important to cope with irregular d to achieve robustness.
7 g u, known distribution is considered.
System > Y z:{d, unknown o . Handling disturbances d
v N f7 e Characterlz.mg the. data / Comparmg.the dat.a apply weights to the data v2woy
’ Smooth Density Estimate / Kullback-Liebler distance

The 1dea 1s to weight data according to knowledee about disturbances
A task O 1s executed M times and data is collected from each execution S < <
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With the purpose of monitoring y’ to detect changes in f/, the following : —09 P'(y) welghted nominal data, k=0. The criterion

assumptions are made OzsReal robot wear fault. Left: densities. Right: fault indicator. » L )
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Faults are observable: changes in f/ affect y’. =" i f | Zos |

Regularity of y’ if no fault: y’ is similar along j unless f # 0. Z ‘50-2 * For an industrial robot, optimal weights correlate with speed!

Regularity of d’: d’ is similar along j. ™ 3 R ” B * « a7 |

Nominal data are available: At j=0, f’=0 and y" is available. 2o o N 20w B 15;,* 0 25 % ° | |

+ no synch., no ordering, little tuning, no model. T

The basic idea is then to compare y’ with y’. ; |
— requires y , same U, regular d’.
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Monitoring the Accumulated Changes ¢ :

The use of weights considerable improves the detection performance.
The objective is to relax the assumptions of known yO and regularity of I w

An industrial robot subject to
wear and temperature changes
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Left: Abrupt fault of fixed size w.=35 and varying T disturbances, Arp.

Monitor increments with a CUSUM .. Right: Abrupt fault for fixed Ap=25C° and varying fault size, w.,..
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A data-driven method for monitoring of systems that operate in a repet-
1tive manner 1s proposed which

with v = ko + .

~ Simulated studies.

Handling several Os |
same! but O/ '=0’

For more. This work is available as a technical report at with v/ = ko (07) + p(07)

http://www.control.isy.liu.se/~andrecb/publications/ o

e can be used online, in a batch manner

CUSUM

e requires no synchronization or ordering of data sequences

e can handle disturbances

o om owowow e oW e requires nearly no knowledge of the system

+ does not require y’, handles several Us. e is simple and easy to implement, with little tuning
— regular d’, more tuning, sensitive to sampling rate.

LINK-SIC Linkoping Center for Sensor Informatics and Control — A Vinnova Industry Excellence Center http://www.linksic.isy.liu.se/





