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Determination of Quadrotor Dynamic Parameters
WANG Donglai, LU Qiang, LIU Feng
Department of Control Engineering, A cademy of Armored Force Engineering, Beijing 100072, China

Abstract A novel quadrotor parameter tester instrument has been designed to solve the problem that it is difficult to take into account
the low cost and high precision of the tester instrument at the same time. At first, the relation model between rotor rolling velocity and
thrust has been simplified, so it is with rotor rolling velocity and drag moment. Then the rigid joint between the tester instrument and the
motor stator has been realized based on the theory of geostatics. Then the thrust of rotor was presented with the form of gravity, and the
drag moment of rotor was presented with the form of moment. At last, the thrust coefficient and the drag coefficient were obtained by
fitting and analyzing the experimentation data. In comparison with related data, the experimentation data shows that the precision of
parameters have met the requirement of control. Further more, the ways and means of parameter determination are simple, the parameter
tester instrument is cheap, and the realization of parameter determination in engineering is relatively easy.
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Fig. 1 Control system structure of quadrotor
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Fig. 2 Thrust coefficient determination test devce
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Fig. 3 Planform of drag coefficient determination test device
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Fig. 4 Side view of drag coefficient determination device
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Table 1 Motor speed and thrust data

JKSE P PWM s L /(rad -7 7+ /N
16 134 0.0764

8 244 0.2989

80 344 0.6125

112 446 1.0878

144 532 1.5778

176 618 2.1070

208 712 2.8420

240 781 3.4888
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Fig. 5 Relation between thrust and rotor speed,
and the fitting curve of T (Q)
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Table 2 Rotor speed and drag moment data

PWM WAL FE i/ (rad - s7") S A4 /(N - m)
16 137 0.0014
48 249 0.0035
80 350 0.0071
112 452 0.0118
144 550 0.0188
176 623 0.0235
208 714 0.0341
240 784 0.0412
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Fig. 6 Relation between drag moment and rotor speed,
and the fitting curve of 7(Q)
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Table 3 Contrast of measured parameters and
the data in other papers

L T EEb10°  HITRE 107
Tower Pro 2410-09 1.61733 4.41438
DT-700 1.75822 3.33411
DT-750 1.77118 3.28183
X2208 1.70567 3.42081
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