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Abstract This paper proposes a new motor parameter estimation method. Because the proposed method is based on
difference equations, it does not affect the error in the voltage magnitude so called dead-time effect. Information on
the motor constant may be needed to improve the motor control performance. For example, a control technique called
DTC (Direct Torque Control) requires a motor constant when calculating the torque and flux magnitude. As another
example, in the case of predictive control, information on the motor parameters is required to generate voltage
references. Because the constant of the motor fluctuates according to the driving environment, it is essential to
estimate the correct motor constant because the control performance is degraded when incorrect motor information
is used. In the proposed scheme, the motor constant estimated based on the voltage difference equation is obtained
using the RLS (Recursive Least Square) technique. The RLS algorithm is applied to obtain the value through an
iterative calculation so that the estimation performance is robust to noise. The simulation results carried out with

surface mounted permanent magnet motors confirmed the validity of the proposed method.
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Where, A; Ls and Ry means flux linkage, stator
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inductance, and stator resistance, respectively. v; and Y(n) =v,,(n) —v,(n—1) (10)
vy 18 d- and g- axis stator voltage. ig and iy is d-, =v* 4 (n) —v* 4 (n—1)
g-axis stator current. P is number of poles. 7, means rT(n) =w,(n—1)i,(n—1)—w,(n)i,(n) (1)
motor torque and p=d/dt. z(n)=1L,(n) (12)
Where, * means reference value. Hence, v’y
H =r A=l 1= 1o B .
2 EEel A AR Aeshs dAR A represents d-axis stator voltage reference.
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Where, Y(n) means output. /(n) is signal vector. x(n) U,m, (n) =v,,(n) = AV « sign(i,,(n)) (13)
represents unknown parameter. v Jn (n) = vy, (n) = AV sign(iy (n))
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Fig. 1. Matlab/simulink model of the proposed scheme

Table 1. System specifications used in simulation study

Rated output 2.0 [kW]
Stator resistance 6.0 []
Stator inductance 30 [mH]
PM flux-linkage 0.15 [v-sec]
Number of poles 48 [pole]

System inertia 0.1 [kg-m’]
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