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Tacho Pulse Non-uniformity Effects on Pulse Count Method

Jun-Won Son'

Korea Aerospace Research Institute

ABSTRACT

Pulse count method is the classical reaction wheel speed detection method. In this study, we
represent the pulse count method as mathematical equations. Instead of rotation speed, we
model the reaction wheel rotation through rotation angle during sampling periods. We verified
the effectiveness of the proposed model by comparing the pulse counts variation and averaging
method effects from the model and previous research results.

Then, we add tacho pulse non-uniformity to this verified model, and examine the errors of
pulse count method. We express the measurement error increasement due to non-uniformity as
mathematical equations, and also shows the requirement of moving average numbers to offset
the measurement errors.
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Fig. 2. Rotation at 50 RPM speed
Table 2. ment at 50 RPM speed

n Drey F(@,mm) ment mrpm
1 30° 0 (0-0) 1 33.333
2 60° 1 (1-0) 2 66.666
3 90° 0 (1-1) 1 33.333
4 120° 1 (2-1) 2 66.666
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Fig. 3. ment and speed relation

Fig. 4. Tacho Pulse generation region
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360 360 Table 5. mcnt change (non-uniform)
Ta' te @ Ta’.+ﬂe
P —0, 0 +0,
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S3 -1 0 0
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F 0 0 0
360 360 360 2
- -8, kil —(a+1)+6,
Pty Pty T Fs “ 0 0
Pref (n— 1) F4 +1 +1 0
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Table 10. tacho pulse generation angle

Tacho pulse generation angle
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