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Measurement Algorithm of Bi-directional Diameter in Ground Spindles Using Extended
Kalman Filter
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Abstract - This paper presents an in-process measurement system for shaft radius measurement during grinding process. This
system does not require to stop the grinding process, which can enhance productivity and quality. In order to measure the
radius, the system employs an eddy current sensor that can measure without any contact with the shaft. This type of sensor
is very appropriate because it is insensitive to interference such as cutting fluid, coolant, contact pressure, and wear. For data
analysis, the measurement system is modeled as a linearized discrete form where the states with noise are estimated by an
extended Kalman filter. This system has been validated through simulations and experiments.
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Fig. 1 (a) Typical real grinded spindle, (b) Jig frame and
eddy current sensor model for measurement system
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Table 1 The measurement of height gauge

He A A AE T HA AE
(+0.1mm) ASR| QA AIBIA] QA

0 0.08000 -0.080000 0.002040 -0.00204
1 0.126800 -0.026800 0.068800 0.031200
2 0.262400 -0.062400 0.241720 -0.041720
3 0.315040 -0.015040 0.324700 -0.024700
4 0.418280 -0.018280 0.404860 -0.004860
5 0.517080 -0.017080 0.512880 -0.012880
6 0.621100 -0.021100 0.607340 -0.007340
7 0.728840 -0.028840 0.698000 0.002000
8 0.822620 -0.022620 0.804980 -0.004980
9 0.954720 -0.054720 0.902600 -0.002600
10 1.024900 -0.024900 1.024880 -0.024880
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