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Abstract

Extended Kalman Filter(EKF) is used to estimate friction and spring characteristics on the swash plate of a
variable displacement pump. In earlier studies, the feasibility of the approach was established using
simulation studies to establish limits of accuracy for the EKF approach when it was applied to an ideal
situation. In this study, the EKF is applied to an experimental system and the issue of re liability in estimation

of certain pump parameters is addressed. In addition, an approach to assign values to accommodate
convergence of the EKF is considered. A special experimental system was set up to facilitate the
measurement of certain states to enhance the EKF approach. Estimated parameters show ed some scatter about
a specified operating point but in general, were reasonably repeatable. The study also showed that changes in

the system parameters could be accurately tracked.
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Fig. 1 Schematic diagram of the object system
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Fig. 2 Simplified variable displacement pump system
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Table 1 Simulation results to the known values

Parameter Known | Estimated Error
Value Value
L(N-m-s?/rad) | 538E-3
4,(m?) 3.36E-4
r(m) 5.55E-2
0.ty (N -m -5/ rad) 4.9 4.901 0.02%
K, (N/Am® -rad)) | 1424000 | 1433000 | 0.62%
K,s(N/m*) 1108000 | 1109600 | 0.14%
Table 2 Estimation results for various 4,,,,
Test 1 Test 2 Test 3
Ooimp(N-m-s/rad) | 6(22%) | 7(43%) | 8(63%)
B4y % 0.0% | -0.04% | -0.09%
K, % 0.78% | 0.96% 1.18%
K,s% 0.18% | 022% | 027%
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