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Abstract

As a result of the growth of mobile devices such as PDA and cellular phone, a user can utilize various digital contents
everywhere and anytime. However, mobile devices have the limited resources and interaction mechanisms. This paper
introduces the schema for a user activity estimation and its application in order to overcome the poor user interface and
limited resource problems. We are able to supplement lacking the user interface of mobile devices by using the user
activity estimation proposed in this paper, and its application is a intelligent control interface for the display power on or
off which can effectively utility the battery of the mobile device.

Keywords : Context-aware, Activity estimation, accelerometer, mobile device, user interface
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Table 1. Threshold values for classifying the user's aciivity.
Features Activity Min Max Mean Threshold value
Static 6.1x107° 82x10™ 1.0+10™ Static < 0.0015
Amplitude of Y-axis
Dynamic 0.0030 00084 0.0101 Dynamic > 0.0015
Standing -0.1 0 -0.0327 0.5 < Standing < 0.05
Sitting 0.7571 03 0.1984 0.05 < Sitting < 06
Mean of X-axis -
Lying on 09 0.9268 0.9045 Lying on > 06
Lying Back -1 -09 -0.9327 Lying back < -05
Walking 0.0030 0.0084 0.0058 Walking < 0.0095
Amplitude of Y-axis
Running 0.0105 0.0192 0.0144 Running > 0.0095
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Table 2. Classification results by the proposed scheme.
Classification
Standing Sitting Lying on Lying back Walking Running
Standing 180 0 0 0 0 0
0O Sitting 0 180 0 0 0 0
I
é Lying on 0 0 180 0 0 0
o |Lying back 0 0 0 180 0 0
a
1 Walking 0 0 0 0 180 0
Running 0 0 0 0 0 180
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Table 3. Recognition results estimated by the proposed system.

Scenario
Subjects 10min 20min 30min 40min S0min 60min
Sitting Standing Walking Running Walking Standing
A 100% 99% 100% 100% 100% 99%
(300/300) {299/300) (300/300) {300/300} (300/300) (298/300)
B 100% 1002 100% 100%% 100% 99%
(300/300) (300/300) (300/300) (300/300) {300/300) (299/300)
Adapted c 100% 1009 100% 100% 100% 99%
subjects (300/300) (300/300) (300/300) (300/300) {300/300) (299/300)
D 10096 99% 1009 100% 100% 100%
(300/300) (293/300) (300/300) (300/300 (300/300) (300/300)
E 10096 100% 10096 100% 100% 99%
(300/300) (300/300) (300/300) (300/300) (300/300) (299/300)
F 100% 10095 100% 100% 100% 09%
(300/300) (300/300) (300/300) {300/300) (300/300) (299/300)
G 100% 100% 100% 100% 10096 99%
(300/300) (300/300) (300/300) (300/300) (300/300) (298/300)
First-time H 100% 1009 100% 100% 100% 99%
subjects (300/300) (300/300) (300/300) (300/300 {300/300) (295/300)
I 100% 9% 100% 100% 100% 99%
(300/300) (298/300) (300/300) (300/300) {300/300) (298/300)
] 100% 0% 100% 100% 100% 99%
(300/300) (299/300) (300/300) (300/3003 (300/300) (299/300)
Average 100% 9% 100% 100% 100% 95%
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