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Scanning Electron Micrograph

Robber Fly Haltere Drosophila melanogaster

(Fruit Fly)
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19 13. 85 do]8H demodulation ¥4
m(t) = Acos(2r f, t + @) (2.10)
c(t)= Bcos2rn f.t + ) (2.11)

s(t) =m(t)c(t)
= ABcos(2r f, t + @) cos(2x f.t + ¢) (2.12)

=L 0SS, + £+ 0+ D)+ cosa(f, ~ L)+~ 9)

s'(t) =m(t)c(t)cos(2m £ t)
= ABcos(2n f,t+@)cos(2xm f.t +P)cos(2r £ 1)

:%{cos(hr(fm +f)t+o+¢)

(2.13)
+cos2r(f, —f)t+p—¢)}cos(2x f.t)
:%{005(27[(]‘"1 +2f )t +p+@)+cos2r(f, )t+p+¢)
+cos2r(f, )t +@—@)+cos2n(f, —2f)t+p—@)}
Az Jradd
S'(f)=%e RELS(f + £ +2)+8(f ~ f, —2fc)]+%e W [S(f 4+ £,)+8(f ~ £)]
o= . o—¢

+%elf[5(f+fm)+5(f—ﬁﬂ)]+%ejf“””‘ [5(/ + £, ~2/)+8(f — £, +2/)]

(2.14)
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' iteration EHE ‘
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- T
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3. Error covariance update
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Abstract

A method for estimating the
angular velocity of a robot by
utilizing rotating force and its

application to biomimetic robots

Jiho Park
Electrical and Computer Engineering
The Graduate School

Seoul National University

This paper presents a method for estimating the angular velocity
of a robot by utilizing rotating force and signal processing method in
the process of estimating an angular velocity from the rotating force.
Several types of filters are used to calculate the angular velocity of
a robot. An accelerometer sensor module is fabricated by utilizing
Arduino pro mini (micro controller), MPU-6050 (gyroscope
sensor), and HC—06 (Bluetooth communication tool) and attached
to the moving part of a robot to measure Coriolis force. Also,
specification of the accelerometer sensor module is analyzed to
apply presented method to biomimetic robots.

In case of conventional gyroscopes, which are widely used in
navigation and stabilization process of robots, oscillate proof mass
at a certain frequency to measure angular velocity or rotation
angles. This leads to a waste of power even when the robots do not
require angular velocity information. Also, these gyroscopes are

vulnerable to the external sound waves whose frequency is same as
41 H = TH
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the oscillation frequency of the gyroscopes. When external waves
are applied to the gyroscopes, resonance phenomenon happens
which deteriorates the performance of the gyroscopes. In contrast,
the proposed method does not need to oscillate proof mass at a
certain frequency, it can save the power and robust to the any
frequency of the external sound waves.

Experimental results show that proposed method successfully
estimates the angular velocity of a robot even in the presence of
outer sound wave noise while gyroscope sensor shows degradation
of performance in the presence of outer sound wave noise. Also, it

takes short time to estimate the angular velocity of the robots.

Keywords : Coriolis force, Kalman filter, Amplitude modulation,
Biomimetic robots
Student Number : 2016—20909
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