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Measuring Angular Speed and Angular Acceleration for Automotive
Windshield Wiper Pivot
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Abstract : A method measuring angular speed and estimating angular acceleration of an automotive wind shield wiper
pivot with limited resources has been proposed. Limited resources refer to the fact that processes cannot be operated in
real-time with a regular notebook running a Microsoft Windows. Also, they refer to the fact that data acquisition cards
have only two general purpose counters as many generic cards do. An optical incremental encoder has been employed
for measuring angular motion. To measure the angular speed of the pivot, periods for the encoder's output pulses have
been measured as the speed is related to the reciprocal of the period. Since only information acquired from one counter
channel is the magnitude of the angular speed, sign correction is necessary. Also the information for the exact time
when a pivot passes left and right dead points is also missing and the situation is inherent to the hardware setup. To find
out the zero-crossing time of the angular speed, a linear interpolation technique has been employed. Lastly, to overcome
the imperfection of the mechanical encoders, the angular speed has been curve fitted to a spline. Angular acceleration

can be obtained by a differentiation of the angular speed.
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QFOITH 2 Ef(wiper motor)

QOITH & A (wiper link)

Fig. 1 Wiper system for an automobile
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Measuring Angular Speed and Angular Acceleration for Automotive Windshield Wiper Pivot
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Fig. 6 Finding zero-crossing point by linear interpolation
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Table 1 Coefficients

Al #*
ag -0.0240355
aq 15.1694
aq -11.1504
as -456.891
Ay 5020.59
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Qg 08826.8
a; -218104
ag 316637
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Ay 193917
aq -77831.3
a9 17913
(42 -1802.28
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Photo. 1 Wiper pivot angular speed and acceleration mea-
suring setup
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