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Abstract

In the mobile device environment, the context-aware computing has been emerging as a core technology of ubiquitous
computing. Compared with a desktop computer, a user interface and resource of mobile device is very limited. Traditional
desktop-based user interface has been developed on the basis that a user's activity is static state. In contrast, mobile
devices are not able to utilize representative desktop-based interaction mechanisms such as a keyboard and mouse, not
only because the activity of a user is dynamic state, but mobile devices have limited resources and small LCD display. In
this paper, we introduce an intelligent control system for the mobile device that can utility effectively the limited resource
and complement the poor user interface by using an accelerometer being able to sense the physical activity and posture.
The proposed system can estimate the user activity, static and dynamic states, and posture watching the PDA at the
same time, and the proposed intelligent control system as its application, the backlight ON/OFF on the PDA, is run by the
result of the user’'s behavior.

Keywords : Activity estimation, posture estimation, accelerometer, control interface, mobile device
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Table 1. Qutput of X- and Y-axis responding to changes
in tilt.
Y-axis X output Y output
Orientati
on to PWM () Acceleration PWM () Acceleration
horizon (g) (@
0 53.40 0.000 60.10 1.000
75 50.43 ~-0232 59.69 0.961
60 4741 -0.468 58.56 0.866
45 44.80 -0.672 56.73 0.713
30 42.77 -0.831 54.31 0.509
15 41,51 -0.929 51.54 0.276
0 40.60 -1.000 4825 0.000
-15 41.36 -0.941 45.39 -0.240
-30 42.55 -0.848 4258 -0.476
-45 44.72 -0.678 40.02 -0.692
-60 4725 -0.481 3817 -0.847
-5 50.19 -0.251 36.98 -0.947
-90 5340 0.000 36.40 -1.000
E 2 ASA AAM F=Ho| oist YA R

Table 2. Threshold value for a user's posture.

Posture Min | Max | Mean | SD | Threshold value
Watching the

. . 106260 | 0.7580 | 0.6853 | 0.0828 | 0.6383<T<7318
mobile device

* min, max, mean and standard deviation values of Y-axis for each
posture.
* SDt Standard deviation, T: Threshold value.

7b 900 Wed wf X-9 Y-F 2% F
% °llA 375 % WstE )y ey 2 Age
Y-59] FE AolE2 A7 (662 - 406) /
b (601 - 364) / 2 = 119 %/g ©I%d
AREAES] Aol digt ¢ o] WS A AsA
109 A3 7S A E o] g3, B dAFolAe
140 samples/sec 9] WMEH &oA oF 3% B 7l w4

Aol 29 WOl SYHAT AGA A 5 o

2
flr

[N}

= 125 %/g

& 2487 faA Add dAAE 2AFE T o
714 ARG ZRA ] S A 1S AMgat] QIAIAE A
st
o o
M_ZXT< Thresholdvalue<,u+z><7 (1)
n n
N e AEENA 299 RT3, 2 & Y
g BX o & By gig #4402 AE ot
AA AZES] D % (2=1.65)7F A E Pkl o

s2X M4 HSPEHAG6=

39

/ MOBILE DEVICE M
Signal Processing 1

GFIO 1 GFIOn

1
1
)
1
1
1

Jex& aying, and ax& aying end Signal Processing n
| t(floating point t after calibration
| numbers) (floating point
1 numbess)
1 3 . 10 to
] Firmware Control Event *—r——»Extemal
1 1 World
\ i }
ax& ayin
\\ G commend duty cycle (4bytes) ” ’
A e ] - - -
- - - -
SENSOR NODE

ax& ayin FWM

a2l 4 JIEEEMAME EXEE 2oiy chgtel X
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the accelerometer.
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Start calibration.
£nd calibration,

100 samples in 10123 miliseconds.

Current User Actiity State...

|yol|r current activity state is :
Dynamic State
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Fig. 6. Running display of the user activity and posture

estimation on the PDA: (a) Initial mode,
{b) User's activity and posture estimation mode.
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Fig. 7. Running display of the backight ONOFF

function on the PDA:
(a) “packlight ON”, (b} “backiight OFF".
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Table 3. Recognition results estimated by the proposed system.
Conditions
Subjects Sitting Standing Walking Running
6] 2) 1 (2) ) 2) ) (2)
Adapted 100% 100% 100% 100% 100% %% 100% 100%
subjects (40/40) (720/720) (40/40) (720/720) (40/40) (693/720) (40/40) (720/720)
First-time 100% 100% 95% 9% 93% 9% 95% 100%
subjects (40/40) (720/720) (38/40) (717/720) (39/40) (674/720) (38/40) (720/720)
Average 100% 100% 97.5% 9.8% 988 949% 97.5% 100%
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