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Abstract

This paper introduces an optimized design for a sensor bracket used to measure the wear amount of an automobile brake pad, based on a
dynamic kriging surrogate model. During testing, the temperature of the brake pad can increase beyond 600°C, which often causes sensor
malfunction. Therefore, it is essential to optimize the shape of the sensor bracket to minimize heat transfer. To reduce the computational cost of
the optimization, the heat-transfer simulation is replaced by a dynamic kriging surrogate model. Dynamic kriging utilizes the best combination

of correlation and basis functions and constructs an accurate surrogate model. Following optimization, the temperature of the sensor position
decreases by 7.57%. The results from the surrogate model under optimum conditions are verified by a heat-transfer simulation, and the design

optimization using a surrogate model is found to be effective.
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Table 2 Correlation functions (Song et a/, 2013)

Correlation
R(0,z,,x,)
function TR
Exponential exp(—0, |z, —z,|)
Gaussian exp(— 6].|:c2 -z, |2)
Linear max{0, 1 -6, |z, —z, |}
Spherical 1—1.5¢+0.5, & = min{1, 0, |z, —x, | }
. 2 5 .
Cubic 1-3¢ +2¢, ¢ = min{1,0,|z, —z, |}
1158 +30¢), for0 <& < 0.2
. 1.25(1—¢)%, for0 <¢ <1
Spline 0. j forfj 2
Whel’e{] = 9‘j|x2 —x1|

Table 3 Maximum log-likelihood for correlation functions

Correlation function Log likelihood
Gaussian -0.9914
Cubic -0.9920
Exponential -0.8985
Linear -0.9931
Spline -0.9916
Spherical -0.9844
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Table 5 Accuracy of temperature surrogate models

o Correlation Constant Linear Quadratic

Exponential 4#et=7F 7 W2 NRMSEgES H.Qltt. ELt function polynomials | polynomials
Exponential g5 1174 51%S wof| &= o] 2e}et4] 9] 7] Gaussian 18.14% 12.57% 3.25%
Cubic 18.14% 12.57% 3.25%
Table 4 Cross validation data Exponential 10.84% 12.54% 3.25%
Correlation Constant Linear Quadratic Linear 18.14% 12.57% 3.25%
function polynomials polynomials Spline 18.14% 12.57% 3.25%
Exponential 190.4716 254.9374 17.118 Spherical 18.14% 12.57% 3.25%
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Table 7 Comparison of results

Name Temperature (°C) Change
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