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Abstract :

because the reduction of power

consumption is an

The electric power consumed by the embedded devices has become a critical issue

important factor to prolong the

battery-operated devices’ lifetime. Many researches and techniques to reduce the power
consumption have been proposed and developed but any power method cannot guarantee optimal
power consumption of an embedded device — it would be faced with numerous situation - in all
ways. Specifically, power researches for embedded devices deployed in the industry field have
hardly been done. In this paper, low power service is proposed to minimize power reduction with
the several usage status of embedded devices in the industry field. The usage status is basically
classified according to the distance between the device and the user which is obtained by the
ultrasonic and PIR sensor. The performance evaluation shows that the proposed scheme can
reduce the power consumption by up to 45.3% compared to the device with no power reduction
scheme. It also shows that the power consumption of the proposed scheme is 5.2% ~ 16.8%

lower than that of the timeout scheme.
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Fig. 2 Hardware included in embedded

devices power consumption rate
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Table 1. Relationship between
the real situation and the user state

Disol Communication | External CPU
ispla;
piay Module Sensor
Stop
Mode
B OFF OFF OFF Sleep
Status Mode
Run
ON ON ON
Mode
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Table 2. Relationship between

the real situation and the user state

Real Situation User State
No user’s motion in the workspace Not_Intent
User’s motion in the workspace
The setting distance > Distance Ready
between user and device
The setting distance < Distance

. Standby

between user and device
The use of device using touch
X Run
input by user
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Table 3. Power state of peripheral devices

based on user state

. Communication| External
Display CPU
Module Sensor
Stop
Not_Intent | OFF OFF OFF
Mode
Sleep
Ready OFF OFF OFF
Mode
Run
Standby OFF ON ON
Mode
Run
Run ON ON ON
Mode
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Fig. 3 State transition diagram

for the proposed low power service
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Fig. 6 The equipment used in the experiment
(A : Target Board, B : PIR Sensor and

Ultrasonic Sensor, C : Power meter)
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Table 4. Definition of movement and situation
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Fig. 7 User recognition success rate
according to the sensor operating cycle
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Table 5. Average power consumption
based on user state of the various

low power scheme

L Commun| PIR, |Power
oW . ..
User |Dis ication, | Ultra |Consu
Power CPU X K
State [play IExternal| sonic |mption
Scheme
Sensor [Sensor| (W)
No low
Run
power Run |ON ON X 3.01
. Mode
service
. Run
Time based|Standby|OFF ON X 2.05
Mode
low power
Run
service Run |ON ON X 3.01
Mode
Not_ Stop
| OFF Mod OFF O 1.68
User state [ 1ntent ode
- __|Sleep .
recognition| Ready |OFF OFF O 1.92
Mode
based R
un
low power [Standby|OFF ON O 2.39
. Mode
service Run ]
Run |ON ON @] 3.4
Mode
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