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The Scheme of Facilities Management based on the Zigbee
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ABSTRACT

Usually, it is possible for human administrator to control the facilities manually or automatically using sensors in order to manage the fixed
electricity facilities. However, it is difficult to collect the status data of those facilities in the central management system. In this paper, we

propose the electricity facility management system to collect the status of facilities using the Zigbee networks. the proposed system exploits
the various types of sensors, such as motion, heat, optical, etc, to measure the states of the facilities
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I. Introduction

The Ubiquitous Sensor Network(USN) is composed of
sensor nodes which measure the status of a real place like a
light, a noise, a temperature or a motion. The measured
values are transferred to base nodes through the wireless
network. The Zigbee[1], one of the USN, is the network
method which exchanges data in 10m ~ 15m ranges and
consumes little energy. Since a Zigbee module is small and
cheap, it is possible to build the networking paths to
transfer the status of electronic facilities at low costs.

Usually, to turn on/off electricity facilities of a large
building, the facilities should be turned on/off manually by
a human manager or automatically by themselves using
motion sensors. Under non-networked environments, it is
difficult to transfer the status of places where facilities are
placed to the central management system. For the efficient
management, it is necessary to acquire the various status of
places and transfer the data to the central management
system through a network.

[21[3][4][5] shows the system based on the Zigbee to
manage electricity facilities. However, most systems do
not collect the status of places where facilities are placed
and exploit the Zigbee simply in order to control the
switches of facilities remotely. Few systems also use only
single type of a sensor even though they acquire the states
of the places.

In this paper, we propose the electricity facility
management system to exploit more than two types of
sensors to get the various status of a facility and a place.
The acquired data are transferred to the central
management system of a server by using the Zigbee
network. The user of the server makes a decision based on
the collected status and controls the switch of the facility
remotely through the Zigbee network.

In section 2, we discuss related works that build a
facility management system based on the Zigbee. Section
3 describes the electricity facility management system we
propose. The system flow are presented in section 4.
Section 5 shows the implementation of the prototype
system and section 6 gives a summary.
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1. Related Works

The Zigbee[1] network is the standard for a home
automation and a data networking which has a low data
transfer rate in 10m ~ 20m ranges. It aims for a network
market which requires a small size, a low power
consuming, a low price unlike IEEE802.11 or 802.15 and
provides a simple function at 911/868 MHz or 2.4GHz.

Since the data transfer rate is 40~250bps, the Zigbee
can support only the low speed of a data network.
However, it has the simple complexity of a circuit
structure and supports 255 ~ 650 thousands clients on a
single network. Specifically, since it is 1.5$ for each unit
and consumes only SAm, it is expected to be used widely
in the application domains such as an automation, a
logistics and a monitoring, etc.

In [2], they propose the system which collects and
controls the remote facility by using the Zigbee. However,
they have problems to make a decision under the limited
information because the collected data is only the value of
the optical sensitivity.

[3] shows the remote control system of a facility based
on the Zigbee. This system can turn on/off each switch
separately or all switches at the same time. However, since
it does not collect the status of facilities, it is difficult to
manage the facilities efficiently. In [4], they present the
Zigbee based detection system for a fire. In this work, the
system detects the fire by using an infra sensor and a heat
sensor. If the fire is identified, the information is
transferred to a central station through the Zigbee network.
However, this work simply aims for the fire detection, not

a facility management.

. Facility Management System

Using an optical sensor, a heat sensor and a motion
sensor, the system acquires the status data of a facility
and a place where the facility is placed. The sensors
measure and generate the status data under predefined

conditions.
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To acquire the status of sensors, the system exploit the Process | Process Descrinion
ZigbeeX sensor module based on ATmegal28 CPU. The No. name P
surge module collect the status transferred by the Zigbee oR00s glspla?f thef Display the blue proint of a floor in
network and send the aggregated data to the management L‘;le If’]“m 1 the selected building
€ 110018
system using RS-232C communication. Table 1 shows the -
L. . Display the . .
description of exploited sensor modules. ; Display the location of the Lab on the
PR0O06 | location of .
blue print of the floor
the Lab
v s A = o i
- 1 " dM 28 7” - Dlspla?l the Display the blue print of the Lab on a
Table 1. The description of exploited sensor modules PROO7 | blue printof | .
click
. the Lab
Hardware ltem Description Tnqui
quiry the .
lay the f the
i ATmegal28 PRO0S | data of the 3‘5: v :trlfe Py on e Labon the
" | (program 128Kbyte SDRAM 2KB EEPROM Lab P
Controller K
4KB AD 10bit 8Channel) Display the
; PROOY | °.. Display the light data of the Lab
RF part CC2420 2.4GHz Zigbee(IEEE 802. 15. 4) light Data
Security DSSS
Transfer BPS | Maximum 250K BPS . .
- - Table 2 shows the part of functions which the proposed
Base sensor | temperatue, moisture, optical, RTC R .
- management system provides. The system displays maps
1.5V AA 2ea H-3= 1.2V Rechargeable battery s
Power Sea of each building and floor to manage and supports the state
Length 40mm x 70mm inquiry and update. It is also possible to search and update

The management system puts together status data which
are collected from each sensor and support the decision
making of a user to manage facilities. To do these works, the
system provides the necessary information such as the
present states of facilities where the sensors are attached or
the usage histories to the user.
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Table 2. The part of functions of the management

system
Process |  Process .
Description
No. name
PROOL Search Building search and list display using
Building | the name of a building
PROG2 Inquiry of | Display the property of the searched

building data| building

Modify the | Modify the property of the searched

PRO03 building data| building

Display the | Display the location of the searched
PRO04 | location of | building on the screen. Inquiry the
the building | building data on a click

the state of rooms on each floor in the building. To know

‘the states of sensors, the system provides a sensor state

inquiry and controls each facility separately according to
the acquired data of sensors

IV. The System Flow

When a facility is turned on, 2 heat sensor, a motion
sensor and an optical sensor are activated systematically,
For example, a heat sensor activates a motion sensor if the
measured temperature of the facility or the place where
the facility is established is beyond a predefined threshold.
If a person is identified by the motion sensor, the system
turns on the optical sensor and measures the sensitivity of
the place. the measured data of sensors are collected to the
surge module by the communication between sensors. Fig
1 shows the data processing protocol between sensor

modules.
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Fig 1. the communication protocol between sensors

Fig 2 shows the data collection process from temperature
and moisture sensors to the management system.
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Fig 2. data collection process from sensors
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Fig 3. the data processing for the optical sensor.
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Fig 3 shows the data processing to acquire data in the
optical sensor. When the states are collected, the system
notifies the states and asks for the user to make a
decision to control the facility. If the user decides to turn
on the facility, the system acquires the states of the next
place. However, if the user turns off the facility, the
system executes the relay actions of the Zigbee modules
in order to turn off the facility remotely. Fig 4 shows the
data processing to control the facility using the relay
module.

StdControl
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Fig 4. the data processing to control a facility

V. Implementation

To simulate the environment of a building where sensors
are placed, we built the model of a building. The modeled
building is composed of the office, the rest room and the
computer room. Fig 5 shows the basic blue print of the
modeled building.
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Fig 5. the blue print of the modeled building.
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Fig 6. the property display of the searched
building.

The implemented system exploits the ZigBex and each
sensor is attached by the ZigBex unit. The management
system is built on top of the Intel based server which has
1G main memory. Fig 6 shows the property of searched
building in the system. when a user select a modify or
delete button, the property of the building is modified or
deleted
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Fig 7. the Map display.

Fig 7 shows the map of whole facilities which the
system manages. In the map, it displays the whole lands
where the buildings are located, the selected building and

the locations of labs, etc.
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Fig 8. the property display of the selected lab.

Fig 8 shows the property display of the searched lab.
When a user clicks a modify button, the user is able to
modify the property of the lab. Fig 9 shows the property of
the searched facility.
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Fig 9. The Property of the facility.

VI. Conclusion

Usually, to manage the electricity facilities of a large
building, the facilities should be turned on/off manually by
a person or automatically by a single sensor. However,
under non-networked environments, it is difficult to
control facilities effectively because it is difficult to collect
the real-time states of places where the facilities are
placed.

In this paper, we show the electricity facility
management system to exploit more than two types of
sensors to get various data of a electricity facility and a

place. In the proposed system, the acquired data are
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transferred to the management system of a serer by using
the Zigbee network. The benefit of the proposed system is
to provide the real-time states of places where the failities
are placed to a user and help to the efficient decision
making of the user.

References

[1] The Concept and the Trends of the Zigbee”, Korea
Electricity Technology Inistitute , 2007.

[2] Monitoring and Electricity Management System in a
Home Network”, Proceedings of Korea Computer
Congress, Vol 33, No 1, 2006, pp. 283-285.

[3]1 A Light on/off Control System”, Patents of Korea
Intellectual Property Office, No 20-0415596, 2006.

[4] A Light Management Devices based on a Heat
Detection Sensors for a Home Network™, Patents of
Korea Intellectual Property Office, No 10-0642122,
2006.

[5] Development of Mobile Computing System for
Electric Power Facility Management based on
Geographic Information”, Proceedings of Korea
Computer Congress, Vol 32, No 1, 2005, pp. 529-531.

[6] Sun Jinsheng, Wang Ning, Liu Liping, “A Zigbee
based Power Monitoring System with Direct Load
Control Capability”, International Conference on
Information Acquisition, 2006, pp 473-477.

[7] Gamett T. D., Mcmahon R.A., Abdi-Jalebi E.,
“Applications of Zigbee Wireless Technology for
Industrial Instrumentation”, Proceedings of the
Internation ~ Universities  Power  Engineering
Conference, 2006, pp. 748-752.

[8] Heng-Chih Huang, Yueh-Min Huang, Jen-Wen Ding,
“An Implementation of battery-aware wireless sensor
network using Zigbee for multimedia service”,
International Conference on Consumer Electronics,
2006, pp. 369-370.

2366

YPNEY)

Az

wa

M @A R o} RFID, ©| 54| dlo| e8],
B H| o] &

TR
' !* 2001 B2kt

~, AH
HEARE: o5 A wlojEuo

&, glo]E o] &

]

20043 ~ FA) BA
‘ / A HFhE

20033 Habr ek

He
&

34(Dong Hyun Kim)

BFET

2%

7

nﬂ
_VYL

5}
A
RTA
32
(¢}

zZk dle]

(Dae Soo Cho)

_V."L

B33



