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Improved Complementary Filter with The Butterworth Property
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ABSTRACT

Complementary Filter is commonly used in signal processing method for real-time position measurement. Butterworth filter
characteristic has a uniform gain in the pass band, the blocking band has a good blocking characteristics. Therefore, we propose a
method of designing a complementary filter having a characteristic of Butterworth filter characteristic. By setting the appropriate
filter coefficients in the simulation it appears to improve the performance of the filter. In the experiment it shows a real-time signal
processing is possible by using the calculated filter coefficients in the simulation.
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Fig. 1 Signal Fusion
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Fig. 2 Filter Implementation
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Fig. 4 Improved Complementary Filter
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Fig. 5 Result of Filtering with The Butterworth Property
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Fig. 8 Experiment Result of The Improved Filter with
the Butterworth Property

1037



JKIECS, vol. 10, no. 9, 1033-1038, 2015

oy 8 dEY A FIrE Q0625 o U3
°F 13 [rad/slZ AR om, HEYI= I 54 S8
a2 —-1/v2+5(1/v2) & MAse A
®)AA 2 (99 ax V2 oli b 12 3T 4=
¢ AR oF TRAA 122744 oF #40 [1e] £ &
28 3193, 2 Qo diEiAE oF 122004 14327}1X
o +50 [7] 919 52L Sk BHYI AAE B
3 o A% oAt o] JPxH

g sy ot 29 B2 8 Yolw
Aol ol oF 0 [12 oF 360 [°]9] e YA

9, 9%, 2 29 55
3 %

Y

2 o Y 2 o B

X
e,
DO
X
o,
=
v
o
[N
o
ox
lo
p N
rir
o,
f
=)
a
rir
2L
oft 12
ofit

o Ad5Ao]l 2 HEYL A4S 2 4
S AAE < e 2 A Aol 7tz
RMS @Ap7F 25 ¢F 05 [°] oJl= 7HdeS geled
T AL, AdFoaet Qgke] AHew A d
H AsE E44 A4S 2 5 A%y

F5 A" JRAHE o AAg s et
- BEAS] g A H&eto] mol= Al
71 deol H% JidE ARska AYS EE A

References

[1] W. T. Higgins. JR, “A Comparison of
Complementary and Kalman Filtering,” IEEE
Trans. Aerospace and Electronic Systems, vol.
AES-11, no. 3, May, 1975, pp. 321-325.

[2] D. Roetenberg, H. Luinge, C. Baten, and P.

1038

Veltink, “Compensation of magnetic distur-
bances improves inertial and magnetic
sensing of human body segment orientation,”
IEEE Trans. Neural Syst. Rehabil. Eng., vol. 13,
Sep. 2005, pp. 395

[3] E. Foxlin, “Inertial head-tracker sensor fusion
by a complementary separate-bias Kalman
filter,” IEEE Proceedings of VRAIS ‘96, 1996.
pp. 185-194.

[4] E. J. Lefferts, F. L. Markley, and M.D.
Shuster, “Kalman Filtering for Spacecraft
Attitude Estimation,” ]. of Guidance, control,
and Dynamics, vol. 5, no. 5, 1982, pp. 417-429.

[5] Jack B. Kuipers, Quaternions and Rotation
Sequences, Princeton: Princeton University
Press, 2002, pp.155-175, pp.257-275.

[6] A. ]J. Baerveldt and R. Klang, “A low-cost
and low-weight attitude estimation system for
an autonomous helicopter,” IEEE Int. conf.
Intelligent  Engineering  Systems,  Budapest,
Hungary, Sept., 1997, pp. 391- 39.

[7]1 L Y. Bar-Itzhack and Y. Oshman, "Attitude
Determination from Vector Observations
Quaternion Estimation," IEEE trans. Aerospace
and Electronic Systems, vol. 21, no. 1, 2006. pp.
128-136

[8] T. Yoo, S. Hong, H. Yoon, and S. Park,
“Gain-Scheduled Complementary Filter Design
for a MEMs Based Attitude and Heading
Reference System,” Sensors, vol. 11, no. 4,
Mar, 2011, pp. 3816-3830.

XA 274

HM235(Yong-ho Jeon)

19961 sFgdistn Ao A S

20089 Aeeieta ojerd AuAel e B9
(@A

20134 ~ & A] FASL bR A @
s B R ML AR, AR Axd





