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Derivation of Parameters for Loudspeaker with Frequency

Dependent Terms and Discussion for Estimation Methods
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In this paper. it was discussed and compared measured loudspeaker impedance curve with ones

reconstructed by TS parameters estimated using four kinds of parameter estimation methods devcloped in
frequency domain, Frequency dependent parameters were introduced and derived using least square error
minimization technique. IFor known dynamic mass TS parameter estimation methods were reviewed and also
proved non-uniqueness of these parameters by simulation method. Minimum phase transformation was
adopted to derive phase information from magnitude of loudspeaker electrical impedance curve measurcd by

one channel analyzer.
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Table 1. Comparison of TS parameters, added mass
method(a), known mass methad{b).

Symbol, Unit

a b
Voice Coil Inductance, Le(mH} - -
D.C.Resistance,Re(Ohm) 7.35 | 7.35 | 7.35
Resonance Frequency. fO{ Hz) 66.25 | 65.91}66.33
Total Q Factor, Qts 0.637 | 0.657 | 0.660
Electrical Q Factor, Ges 0.80 | 0.82 | 0.82
Mechanical Q Factor, Oms 3.14 | 3.30 | 3.33

Equivalent Acoustic Compliance,
Vas. m m™3 6.96 | 6.41 | 6.2

Reference Efficiency, % 0.24 | 0.21 | 0.2

Moving Mass of Loudspeaker,
Mmd{m kg) 1017 111.27 11,21

Total Moving Mass, Mms{im kg) | 10.70]11.74[11.73

Compliance. Cms{um/N) 539 | 497 | 49
Force Factor, BI{T*m) 6.40 | 6.60 | 6.61
SPL, dB{1m/1watt) 859 | 83| 853
Rrns, Ns/m 1.42 | 1.47 | 1.47
Krm. uChm 705 | 614 | 522
Erm 0.919[0.931|0.544
Kxm, mH 15.62]14.36 | 14.26
Exm 0.694 [ 0.703 | 0.701
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Fig. 2. Comparison of loudspeaker electrical impedance with
added mass and known mass method, upper:magnitude,
lower:phase angle.
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Fig. 3. Comparison of loudspeaker electrical impedance with
added mass and known mass method, upper: magnitude
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