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High Accuracy Speed Detection of a Servo Motor
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ABSTRACT

In this paper, the new M/T method for motor speed
detection is proposed, This method can be able to
reduce the dead time compared with it when Ohmae's
M/T method is implemented. And the comparison of the
dead time length between the Ohmae's method and the
proposed method is analyzed quantitatively, Actually
we implemented the new proposed M/T method using the
hardware and software and verified the effectiveness

of the proposed M/T method,
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Fig.1. Speed detection principle of the
Ohmae’'s M/T method,
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Fig.2, Speed measuring circuit of the Ohmae's
M/T method,
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Fig. 3. Speed detection flowchart of
the Ohmae's M/T method,
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Fig.4., Speed detection principle of the
proposed M/T method,
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Fig. 5. Proposed speed measuring circuit,
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Fig.6. Speed measurement flowchart of
the proposed M/T method,
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Fig.7. Comparison of the timing sequences
at low speed,
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Fig.8. Comparison of the timing sequences
at very low speed,
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Tablel, Comparison of the dead time

Low Speed Very Low Speed
Proposed | T,+1T, (Te(141/m)) Tat1Ts
Ohmae’s
Method TetdT+1T, (Tu(1+2/m)) 2T,

% A parenthesized part is the dead time
at worst case,

% 1T, ¢ Encoder 1 pulse period

* 2T, : Encoder 2 pulse period
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Fig.9. Comparison graph of the dead time
at worst case,
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Fig.10. Speed detection using the M method and
the proposed M/T method at high speed.
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Fig.11. Speed detection using the M method and
the proposed M/T method at low speed,
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Fig.12. Speed detection using the proposed
M/T method at very low speed,
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