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Abstract. In recent years, as the pace of people's life is speeding up, more young people working far from their
parents, the elderly have to live alone. With the increase of age, they tend to forget things which may create safety
accidents. Therefore, a smart home system for the elderly will have good application prospects. In this paper, a smart
system based on ZigBee wireless network is proposed. This system uses wireless network for transmitting
information between sensor nodes and uses embedded technology to analyse the data. Once an emergency occurs, the
system will send an alarm to notify the elderly. At the same time, the young people can know the situation of the
house through mobile phone

1 Introduction
In recent years, as the pace of people's life is speeding up,
more young people working far from their parents, the
elderly have to live alone. As people grow older, they
will be likely to forget basic things like switching off
lights. And also they may forget to switch off cylinder
gas causing LPG gas leakage, or close the doors resulting
in financial loss. In consideration of these circumstances,
the smart home for the elderly is becoming definitely
important. A rather simple solution to overcome these
challenges is to install huge number of sensors to monitor
the environment inside the house[1].
In a smart home[2], it needs various types of sensors
to achieve the information of the living environment of
the elderly, such as temperature, humidity, light, noise,
human infrared, smoke. The collected data is real-time
displayed on the LCD of embedded system, also the
embedded system analyses environmental data, and
control automatically the light, air conditioning,
humidification, alarm and so on[3]. The selected sensors
will be introduced in the third section.
Even though many intelligent wireless sensor
networks developed for specific applications have been
reported[4]. ZigBee technology is employed to transmit
data. The ZigBee wireless communication module can
realize receiving and transmitting functions by CC2530.
The main objective of ZigBee is for battery-powered
applications where lower data rate, low cost, and longer
battery life are the key requirements[5]. Therefore, the

ZigBee module based on wireless technology was used as
an appropriate platform to transfer data.
The whole system uses ZigBee wireless sensor
network and embedded Linux technology. The
management applications are designed by the ARM
processors and embedded Linux. Qt is used to design the
interface of users. They can browse the data and control
the whole system by touching screen which allows more
convenience. Afterwards, the data is transmitted to IOS
application via a Bluetooth module to display on the
phone. Part 1 is mainly for background introduction; Part
2 is for system overview; Part 3 and 4 are for hardware
and software implementation; Part 5 is for conclusion

2 System overview
As can be seen from the Figure 1, the whole system is
composed of sensor nodes, coordinator, ARM and PC.
These sensor nodes will be installed in the house, mainly
including temperature and humidity sensors, human body
infrared sensors, smoke sensors, doors and windows
magnetic sensors. The data collected by each sensor is
transmitted to the network coordinator using a wireless
network.
The coordinator is responsible for the initiation and
maintenance of the whole ZigBee network, and
establishing the communication between the sensor nodes.
The collected data sends through serial port to the
embedded system according to a certain protocol format
for a further processing.
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Figure 1. Block Diagram of the whole system

The embedded system collects the data from each
sensor node. Each received value is processed. After that,
the processed data will be in contrast with a standard
threshold. When the measured data is greater than the
threshold, a warning sound will be generated. At the
same time, the data displays in the touch screen.

3.2 Temperature and humidity sensor
The temperature and humidity can reflect the comfort
degree of the living environment of the elderly. SHT10 is
used in the system to detect the temperature and humidity.
It can work in the range of -40~123ć. Its error range of
measuring humidity is 4.5%RH. Its error range of
measuring temperature is ±0.5ć.

3 Hardware implementation
The smart home system mainly achieves the function of
collecting and analysing data. It can collect and process
the information of temperature, humidity, noise, smoke,
the human body infrared and the door or window position.
In order to achieve this goal, the next section mainly
introduces the design of ZigBee communication modules
and terminal node modules.
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When MQ-2 is in a sensitive environment, the
conductivity of the sensor increases with the increase of
the concentration of sensitive gas in the air, and it is
suitable for the detection of liquefied gas, methane,
propane, methane, alcohol, smoke and so on. As shown
in the Figure 4, the adjustable resistor is used to adjust the
alarm threshold. After processing, the output signal is
digital.
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As shown in Figure 3, after power up, the sensor has a
11ms dormant period. It needs to carry on a time delay
operation. In order to decouple filter, it needs increase a
100nf capacitance between the power and ground.
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Figure 3. Circuit of temperature and humidity sensor

Figure 2 shows the design of the magnetic switch sensor.
A voltage comparator LM393 is used in the circuit to
prevent the error signal effectively caused by interference
or false triggering. When the sensor is installed on the
corresponding doors or windows, it can accurately detect
whether a door or window is open or closed.
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The software system of sensor nodes is mainly composed
of two parts, the sensor nodes and ZigBee network
communication. As shown in Figure 6, the data
acquisition module is mainly responsible for sensor data
collection. And the wireless communication module is
mainly responsible for joining network and data sending
and receiving.
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Figure 4. Circuit of gas sensor

3.4 Noise sensor
The noise sensor can detect environmental noise. When
illegal person entering, it can detect footsteps, shattering
glass, voice of conversation and then sending alarm
information to inform the elderly. Due to the output of
capacitor microphone is a weak signal, the system uses
resistance capacitance coupling way to enlarge the signal.
As shown in Figure 5, by using integrated operational
amplifier LM358, the weak signal can be amplified 150
times.
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Figure 6. Software system of sensor nodes
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4.2 Program design of ZigBee terminal nodes
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The ZigBee terminal nodes mainly complete finding
network, joining the network, data acquisition, sending
and receiving control commands from the coordinator.
The program flow chart of the ZigBee terminal node is
shown in Figure 7.
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Figure 7. Flow chart of ZigBee terminal nodes
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By testing the entire system, wireless sensor nodes
transmit data reliably. And the consumption of the system
is low cost. The wireless transmission distance can meet
the needs of the house environment. The embedded
system runs stable, and interface is easy to use. The
intelligent, low-cost, and low-power smart home system
is realized. It has good economic efficiency and
application value.

5 Result and conclusion
This system is a practical application. The stability of the
system and the accuracy of the data determine the quality
of the system. The designs of software system and
hardware system are introduced in the front sections. The
whole system is shown as Figure 8.
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