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Motion Recognition of Smartphone using Sensor Data

Yong Cheol LeeT, Chil Woo Lee'"

ABSTRACT

A smartphone has very limited input methods regardless of its various functions.

In this respect,

it is one alternative that sensor motion recognition can make intuitive and various user interface. In this
paper, we recognize user’'s motion using acceleration sensor, magnetic field sensor, and gyro sensor in
smartphone. We try to reduce sensing error by gradient descent algorithm because in single sensor it
is hard to obtain correct data. And we apply vector quantization by conversion of rotation displacement

to spherical coordinate system for elevated recognition rate and recognition of small motion. After vector

quantization process, we recognize motion using HMM(Hidden Markov Model).

Key words: Sensor Motion Recognition, Sensor Fusion, Hidden Markov Model
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amount of magnetic field about
the (x or y or z-axis)

Unit : m/s?

amount of force about
the (x or y or z-axis)

amount of angular velocity about
the (x or y or z-axis)

Unit : micro — Tesla(uT) Unit :w

(a) ()

(c) (d)

Fig. 1. (a) Sensor coordinate system in smartphone, (b) coordinate system applied to the acceleration sensor, (c)
coordinate system applied to the magnetic field sensor, (d) coordinate system applied to the gyro sensor,
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Fig. 3. Overview of the motion recognition process.
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Motion nae | comiiniiion, | Motion name | il | Moton name | i
1 @ 21 ®® 41 203
2 @) 22 @O 42 Q0D
3 ® 23 D@ 43 P0G
4 @ 24 @ 44 @0®
5 ® 25 6] 45 OO
6 ® 26 @D® 46 DD
7 0 27 ®0 47 DB
8 06 28 ®@ 48 BD®
9 0D 29 e 49 @D
10 DO 30 @ 50 BE)e)
11 O® 31 ®©® 51 DG
12 @0 32 ®0 52 @®R®
13 6 33 ®@ 53 GE®
14 @@ 34 ®® 54 D)
15 2® 35 ®@ 55 OES
16 @® 36 ®G 56 Oe®
17 ©)eY 37 06 57 ®OD
18 @ 38 0D 58 ®OQ
19 PD 39 DB 59 ®OB

20 86 40 DO® 60 ®OD
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