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Abstract— with the development of the science and technology,
there is a huge improvement in the field of automales, which
emphasize to provide the safety measurements esgalgi to the
difficulties due to abnormal temperatures of some &y points in
vehicle. But it is difficult to link too many points to the
controlling device through electric wires because of the
fabrication issues. There is a possible solution tovercome these
problems through developing a WSN for a temperature
measurement system. Here the temperature signalseaacquired
by sensors and transmitted to the advanced RISC
microprocessor (ARM) by using Wireless Fidelity (WiFi)
technology, which is proved for transferring data acurately
without fail and then data is stored in SD card wich is
controlled by the microprocessor according to thellS-bus
standard format. The functionality is developed § ARM 9
based Samsung S3C2440 Controller with transplantain of
Linux operating system on it. The flow of operationis described,
included along with the driver programs of SD cardand Wi-Fi
device.

Index Terms— ARM 9; Temperature Sensor; Wi-Fi (802.11b/g);
Linux.
I.INTRODUCTION

In order to ensure the safety of the system we segdral
measures one of which is temperature monitoringoofie key
points in vehicles, including the fuel tank, thegime and the
speed changer, etc. However, it is difficult toklitbo many
points to the processor through electric wires, #edclassical
isolated sensors have some disadvantages of skmtiae rate,
high measuring errors, complex installation andrso

There is a possible solution to overcome these I@nab
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Besides, the embedded Linux operating system ectesl
to support the hardware. It is a kind of mature epeurce
operating system, which is encapsulated in ARM,
accomplish complex algorithms and finish a varietytasks.
Besides, depending on the specific-application, sb#ware
system could be also tailored to adapt the req@rtsn

This paper firstly presents the fundamental thexdrwi-Fi
based wireless transmission and then introducessyktem
hardware design, including the system structurbartiware
modules and corresponding functions.

1. RELATED WORK
According to module design discipline, the WSN the
temperature measurement system consists of systeme

module, data acquisition and transmission redudata
storage module and man -machine interaction ieodu

A. SysTEM COREMODULE

to

The system core module includes core microprocessor

NAND Flash and SDRAM. The core ienoprocessor adopts
the ARM (PC) as its CPU,whose configuration is shaw
Fig.1. It supports operating systems Linux SDRAMisgd for
storing program code, and NANDFLASH is used to stne
startup code and the file system. The ARM supmisgndant
equipments inside to bring down the cost of the lelsystem
and there is no need of collocating excess equifsnmany
more. The buses inside the ARM 9 are all high perémce
ones designed with larger bandwidth. The functicsfs
integrated circuit include: separate 16KB instrmgtiCache

through developing a WSN for temperature measuremeRng 16KB data Cache, MMU virtual memory management,

system. A WSN is a wireless network consisting aingn
sensor nodes and a control terminal. It could deted collect
a variety of environmental or object informatiortlire network
coverage area, and process the information effdgtiv

LCD controller, supporting NAND Flash system indant
outside memory controller, 3- channels UART, hénels
DMA, 4-channels PWM timer, 117 currency I/O irfitee,
24-channels outer interrupt recourse, RTC with rudde, 8-
channels 10bit ADC and touch screen interface, bilG-

As the core module of the temperature measuremefgterface, 1S-bus interface, USB mainframe, USBipment,

system, the embedded microprocessor Samsung S3Cig440

used. It is a 32-bit, 400MHz, low power consumptéomd high
performance RISC microprocessor with ARM 9 as #snkl,
which is particularly suitable for real-time cortrioreover, it
supplies SD Wi-Fi device, so there is no need dibcating
excess wireless equipment any more.

2-channels SPI, and interior PLL clock times fregueount.

The peripheral equipments inside of the chip areneoted
with the bus inside of the chip as well.
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Fig.1 The configuration of the system core module

B. DATA ACQUISITION AND TRANSMISSIONMODULE
In the WSN designed, the data acquisition and tnisson
module is a sensor node in fact. As the core oféhtre
module, the PC plays the control role. Both the itaig
Thermometer and the wireless Wi -Fi transmitterlaneed to
it. The Configuration of data acquisition and trarssion
module is shown in Fig. 2.
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Fig. 2 The configuration of data acquisition and transmission module

1) DATA ACQUISITIONUNIT:
The acquisition of temperature signals is reallzgdhe digital
thermometer, which is a 1-wire digital thermomet&M20G.
Comparing with the traditional temperature sensthis has
many advantages, mainly including digital countimtixect
output of the measured temperature signals in alidgrm,
less temperature error, high resolution, strongiatérference
ability. It has an operating temperature range ¥85°€ to
+125°C and is accurate to +0.5°C over the rangel@fC to
+85°C. There are two power supply ways for the tdlgi
thermometer: the external power supply and the sitera
power supply. The parasite power supply will leadthe
complexity of the hardware circuit, the difficultgf the
software control and the performance degradaticth@fchip,
so the external power supply is selected. This vigy
accomplished through connecting the digital thermi@m to
the 1/O port of the Microcontroller directly. As®ln in Fig.
3, the first pin of the thermometer is connectetht® ground;
the second pin serves as signal wire and is dyrecthnected
to P0.3 of the PC; the third pin is used for exa¢rpower

supply.

Rl is a pull-up resistor. After temperature sigras acquired
by the digital thermometer, they are converted idigital
ones and stored in the PC temporarily
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Fig.3 The Interface Block Diagram Of HSM20G

2) DATA TRANSMISSIONUNIT:

In the WSN, the data in the ARM9 is transmittedhe PC
by the Wi-Fi-based wireless means. Wi-Fi- basedeless
technology has some outstanding advantages: thadéro
coverage, the lower cost, the ability of facilitegithe up-grad,
etc. It can work in the bandwidth of near 2.4 GHazich do
not need any permission for use. Its maximum comacation
rate can reach 11 Mb/s, the transmission radiushe=a300 m
outdoor and 100 m indoor. All Wi-Fi devices in SUWMSN are
separated into two kinds according to the usage:i®nsed as
the receiver and the others are all the transmitine receiver
has been integrated on the development board aidafahe
transmitters is connected to the corresponding lesicigip
through linking its USB of the single- chip. Thearface block
diagram of Wi-Fi transmitter is shown in Fig. 4.rgerature
data stored in the single- chips temporarily anet $eto the
transmitters, and then transmitted out.
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Fig. 4 The interface block diagram of Wi-Fi tansnitter

3) WIRELESSCOMMUNICATION STANDARDS:
Wi-Fi-based wireless communication belongs to shert-
range wireless technology, whose current commubicat
standards include: IEEE 802.11a, IEEE 802.11b, IEEE
802.11g and IEEE 802.11n, etc. The widely-usediorieem
is IEEE 802.11b, which can provide the credible adat
transmission and reasonable network bandwidth ngube
protocol and the packet acknowledgement linkingeEtht.
Therefore, IEEE 802.11b standard is selected & \tfireless
Sensor Network.

C.DATA STORAGEMODULE

After the audio signals are received, SD card liscsed to
store them. The storage technology of SD carddsdth facto
industry standard for consumer electronic devi&i3. cards
are used in standard and high - capacity formatsgalith a
variety of speed classes. SD card has four dat inderfaces
(DATAO:3), one clock wire interface (CLK) and onentmand
wire interface (CMD), they are all linked to the P&D card
supports 1-wire and 4-wire reading/writing opergtimodes
[13]. When 1- wire operating mode is supported, DAT is
used for serial data transmission, DATAl wodssan
interrupt interface, the highest rate of trarssioin reaches
25Mbps. When 4-wire operating mode is supported] B&3
are all used for serial data transmission, the dsghate of
transmission is 100 Mbps.

D. MAN-MACHINE INTERACTION MODULE

In order to realize the function of man-machineiattion,
it is necessary to display temperature informattbrough
screen. In the system, is linked to the ARMO.
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lll. SYSTEMIMPLEMENTATION & RESULTS for serial data transmission, the highest raterafdgmission
reaches 100Mbps. The system fully makes advantag&Do
In order to acquire temperatures of many pointareety of  card’s characteristic of huge and long- time steragmedying
sensor nodes are designed and placed at corresgondihe defect of Nor Flash’'s small storage in ARM. gatistance
positions. Each sensor node consists of a singieAlRM9, a  control is accomplished the huge data stored irc&d can be
digital thermometer HSM20G and a Wi-Fi transmitter.transferred to the control center.
Temperature signals are acquired by the digitaimtbeneter,

then sent by wireless means, and transported té\Rid for REFERENCES
processing. All above constitutes a WSN, whichvedlaisers
to fully grasp temperature information in the regto monitor [1]. 8in9d0|n§ V\(an% agd Jianfeggcwﬁi.lvl“ _Desliagn 0; Ten;%ts
H H ontrol Device Undergroun oal Mine Based on
and respond to them. The network architecture @sstem is [2l.  Muzaiyanah Hidayab, Abdul Halim Ali and Khairul @h Abas
shown in Fig. 5 Azmi, “Wifi Signal Propagation at 2.4 GHz,” The ZD(EEE,

pp.528-531.
[3]. T.S. Rappaport “Wireless communications principlied
practices,” Prentice-Hall, 2002
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The algorithm is as follows

» Stepl:Initialize the Boot device

» Step2:Read data from HSM 20G if yes go to step 3 if
not go to step 1

e Step3: Initialized the ADC module with different
channel inputs

e Step4:Digital signal is sent to ARM

e Stepb:If Console terminal data is sent then go to next
step if not go to step 5

» Step6: Acquired data is transmitted to Mac 802.11b/g
from arm

» Step7:If led is on data is transmitted, if led is off the
move to step 7

» Step8:Data is transferred through transceiver

e Step9:Finally stop execution.

IV. CONCLUSION

In this paper, a WSN is used for temperature measent
system and the hardware and Software architectares
described in detail. In the system Wi-Fi based leg®
communication technology is wused. It has outstandin
advantages, including broader coverage (10000 nawor and
90000_ m2 outdoor) and higher transmission rateM{is).
All the data wire interfaces (DATAO:3) of SD cardrcbe used



