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User Authentication Using Accelerometer Sensor in
Wrist-Type Wearable Device

Kim Yong Kwang' - Moon Jong Sub™

ABSTRACT

This paper proposes a method of user authentication through the patterns of arm movement with a wrist-type wearable device.
Using the accelerometer sensor which is built in the device, the 3-axis accelerometer data are collected. Then, the collected data are
integrated and the periodic cycle are extracted. In the cycle, the features of frequency are generated with the accelerometer. With the
frequency features, 2D Gaussian mixture are modelled. For authenticating an user, the data(the accelerometer) of the user at some
point are tested with confidence interval of the Gaussian distribution. The model showed a valuable results for the user authentication
with an example, which is average 92% accuracy with 95% confidence interval.
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Table 1. Physical Information

Height
181cm
175cm
174cm
183cm

Weight
80kg
T2kg
T0kg
82kg

Arm length
80cm
T4cm
T6cm
8lem

o™ E 717] Samsung Gear S2 Bluetooth
o 7171e WAE 7HER A E oldste
1= l 1007H(100Hz)# 7}&5 HlolE & =

Aox AAdd PCE A, AME
l oJHE FHsA. 7171 7 Sl o
71715 Yo Agtia 7Hy
FaA Hn FHAEE (-)9.8m/s2
oAl Hm Z(+)7F E5e

e %gi %’3}7%1 ek

Y+

Fig. 9. 3-Axes Information

E
b
1
N
S
10
~
I

T HME AE

[SEPNE=ON L=

873} Brgle] Aelse e
delg g St w, A

=
=
be 209 57U o4 21 W &

-

=

Al

b AgAY e volE 10ve] wlolHE & 9

RE7H(90%)= o5& dlolH =, 1”}711(10/)*5 H~E dlolE
= WgephaA % 1099 24810 Fold

& WATHIS)

AbgApube Bobdl feature® 7FA AL XFo] Fubgr Y

o] Fagre] A7), Z59 ﬁJr s Fapael A% &

2 @ 2D 7R REE WHE F, 5% AlE TR

AHgstel ARgAE S /‘}%X} ASel o] e

&3k olfre

o] Er¥ Wy shw

4 Agscin

fl

T

A

t;ij]—

Table 2. Feature

featurel (X1, Y1)

feature2 (X1, Y1), (X2, Y2)

feature3 (X1, Y1), (X2, Y2), (X3, Y3)
feature4 (X2, Y2), (X3 Y3)
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Fig. 10. Feature 1

Feature 2

Probability

Magnitude LA 20

Fig. 11. Feature 2
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