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* measure quantities like distances, velocities, accelerations, etc. ? 1 ]

« serve perception of environment of vehicle * 3
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 (vehicular safety) function:
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* uses measurements of sensors

* Interprets driving situation

* triggers actions in dangerous situations like automatic emergency braking (AEB) Joint Function and Sensor DeS'Q” for AEB SyStem
* problem: measurements of sensors are erroneous (Omax Topt) = argmax ¢ s.t.  P(Xmin < Xend < ¥max) = Pumin
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« goal: function meets customer requirements in a robust manner despite measurement
errors * P(xmin < Xend < Xmax). Probability that distance x.,4 from object after AEB intervention

when relative velocity vanishes lies in acceptable interval [x,in, Xmax] (qQuality measure)

Problem Formulation * Pnin: required minimum probability for fulfilling specification xin < Xend < Xmax

* Omax. Maximal tolerable standard deviation of sensor measurement errors

C,ensors>« * Tope. Optimal threshold of function
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How must function and sensors be designed such that
function meets customer requirements in a robust
manner despite measurement errors of sensors?
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function m 7 [
Xo = 10m, vy = —10 = a= 10 = fs = 1kHz, xin = 0, Xpax = 0.5 m
Mathematical Model for Design of AEB System Conclusion
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« state: x[n] = [v « new methodology for robust design of AEB system considering sensor measurement errors
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* measurement: y[n] = [

J?[n]]
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« obtained by sensors with sampling rate f; att,, = n/f,,n € Ny

 future work: transfer of developed design methodology to further vehicular safety systems
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