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ABSTRACT

The life is not only becoming easy, but gaining speed also by technological

improvements. Especially the wireless technology has become an indispensable

factor in communication in which a great advance has been established in last several

years. In many fields, people are racing with time and requiring correct information,

in appropriate location and time. Administrations are making a loss, since they can't

reach information instantly when they need. Mobile phones, Internet, fax-data

communication, SMS (short message service) and WAP are becoming widespread in

popular fields rapidly. By widening in usage, the GSM (Global System for Mobile

Communications) technology is taking part in industrial organizations, hotels,

financial associations, residences, media and shopping centers.

The "Wews System"(wireless emergency warning system) that was

developed in this project, provides an SMS communication from PC's fed by sensor

signals to mobile phones of the users. The messages include information about

failures, dangerous situations and production processes in industrial organizations,

residences and shopping centers, firstly. In this study, content information is given on

usage of sensors, technical features, montage, electrical and logical connections, pc

ports and low level programming and GSM network infrastructure.

Keywords: sensors,wews,pc ports,sms,gsm
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INTRODUCTION

The life is not only becoming easy, but gaining speed also by technological

improvements. Especially the wireless technology has become an indispensable

factor in communication in which a great advance has been established in last several

years. In many fields, people are racing with time and requiring correct information,

in appropriate location and time. Administrations are making a loss, since they can't

reach information instantly when they need. Mobile phones, Internet, fax-data

communication, SMS (short message service) and WAP are becoming widespread in

popular fields rapidly. By widening in usage, the GSM (Global System for Mobile

Communications) technology is taking part in industrial organizations, hotels,

financial associations, residences, media and shopping centers.

The aim of this thesis is to develop architectural model for organization's

Wireless Emergency Warning Systems by using GSM technology.

Thesis consist of five chapter, conclusion and two appendixes.

In first chapter we informed about sensors technology, configuration of

sensors, types of sensors and sensor connections.

In second chapter we informed about serial and parallel ports configuration,

port communication and port connections.

In third chapter the main subject is wireless emergency warning system

design&implementation .This software program used AT commands and functions

is coded on the c" programming language. This program check the sensors and then

predefined phone numbers in the Phone Numbers Text File send SMS from GSM

that the connected ports than SMS result report sent to Sonuc Text File as deliver if

it is success, not deliver if it is not success.
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In four chapter we informed about the base of GSM network ,GSM

technology ,SMS , GSM Subscriber Services.

In five chapter we informed about improvement of wireless technology and

it's market.

In conclusion I wish to say that all results ( what I mentioned in all chapters)

indicated that this technology effect a lot of area and moreover WEWS system

evaluate the signals that it takes from the automation system or organization and

transfer the necessary information to the predefined mobile telephone number by

making use of SMS.

In addition, we give figure of product like our work in first appendix. We also

added informations about AT commands from ETSI (Europe Telecommunication

Standard Institute).
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CHAPTERl

SENSORS TECHNOLOGY



1.1 Overview

Microsensors have become an essential element of process control and analytical

measurement systems, finding countless applications in, for example, industrial

monitoring, factory automation, the automotive industry, transportation, telecom­

munications, computers and robotics, environmental monitoring, health care, and

agriculture; in other words, in almost all spheres of our life. The main driving force

behind this progress comes from the evolution in the signal processing. With the

development of microprocessors and application-specific integrated circuits (1 C),

signal processing has become cheap, accurate, and reliable-and it increased the in­

telligence of electronic equipment. In the early 1980s a comparison in performance/

price ratio between microprocessors and sensors showed that sensors were

behind. This stimulated research in the sensor area, and soon the race was on to

develop sensor technology and new devices. New products and companies have

emerged from this effort, stimulating further advances of microsensors.

Application of sensors brings new dimensions to products in the form of

convenience, energy savings, and safety . Today, we are witnessing an explosion

of sensor applications. Sensors can be found in many products, such as microwave

and gas ovens, refrigerators, dishwashers, dryers, carpet cleaners, air conditioners,

tape recorders, TV and stereo sets, compact and videodisc players. And this is just a

beginning.

1.2 Sensor Classification

Sensing the real world requires dealing with physical and chemical quantities that are

diverse in nature. From the measurement point of view, all physical and chemical

quantities (measurands) can be divided into six signal domains.

The thermal signal domain: the most common signals are temperature, heat,

and heat flow.

The mechanical signal domain: the most common signals are force, pressure,

velocity, acceleration, and position.

The chemical signal domain: the signals are the internal quantities of the matter

such as concentration of a certain material, composition, or reaction rate.
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The magnetic signal domain: the most common signals are magnetic field ın

tensity, flux density, and magnetization.

The radiant signal domain: the signals are quantities of the electromagnetic

waves such as intensity, wavelength, polarization, and phase.

The electrical signal domain: the most common signals are voltage, current,

and charge.

As mentioned, sensors convert nonelectrical physical or chemical quantities into

electrical signals. It should be also noted that the principle of operation of a particular

sensor is dependent on the type of physical quantity it is designed to sense. Therefore,

it is no surprise that a general classification of sensors follows the classification of

physical quantities. Accordingly, sensors are classified as thermal, mechanical,

chemical, magnetic, and radiant.

There is also a classification of sensors based on whether they use an auxiliary energy

source or not. Sensors that generate an electrical output signal without an auxiliary

energy source are called self-generating or passive. An example of this type of

sensor is a thermocouple. Sensors that generate an electrical output signal with the

help of an auxiliary energy source are called modulating or active. Figure 1. 1 shows

symbolic presentations of self-generating and modulating sensors. Here, Si 

represents the input signal, sz is the output signal, and a, is the auxiliary energy

source. In modulating sensors, the auxiliary energy serves as a main source for the

output signal, and the measured physical quantity modulates it. This class of sensors

includes magnetotransistors and phototransistors. Modulating sensors are the best

choice for the measurement of weak signals.

In addition to the preceding classifications, there are many others based on some

common features. A good example is automotive, where
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I Figure 1.1 Symbolic presentation of self-generating and modulating sensor: (a) self-generating

sensor; (b) modulating sensor, where s, is the input signal, s2 is the output signal, a, is the auxiliary

energy source.

the common feature is the application in automobiles for engine and vehicle control.

A curious reader can find more information about the classification of sensors in a

recently published book on silicon sensors

1.3 Sensor Parameters

Performance of sensors, like other electronic devices, is described by parameters.

• Absolute sensitivity is the ratio of the change of the output signal to the change

of the measurand (physical or chemical quantity).

• Relative sensitivity is the ratio of a change of the output signal to a change in

the measurand normalized by the value of the output signal when the

measurand is O.

n,

• Cross sensitivity is the change of the output signal caused by more than one

measurand.

• Direction dependent sensitivity is a dependence of sensitivity on the angle be

tween the measurand and the sensor.

Resolution is the smallest detectable change in the measurand that can cause ~

change of the output signal.

Accuracy is the ratio of the maximum error of the output signal to the full-scale

output signal expressed in a percentage.

• Linearity error is the maximum deviation of the calibration curve of the output

signal from the best fitted straight line that describes the output signal.

•

•

• Hysteresis is a lack of the sensor's capability to show the same output signal at

a given value of measurand regardless of the direction of the change in the
ıı
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measurand.

Offset is the output signal of the sensor when the measurand is O.

Noise is the random output signal not related to the measurand.

Cutoff frequency is the frequency at which the output signal of the sensor drops

to 70.7% of its maximum.

Dynamic range is the span between the two values of the measurand (maximum

and minimum) that can be measured by sensor.

Operating temperature range is the range of temperature over which the output

signal of the sensor remains within the specified error.

It should be pointed out that in addition to these common parameters, other param­

eters are often used to describe other unique properties of sensors.

1.4 A Seamless Sensor System

ensing systems are generally used for process control and measurement

instrumentation. A simple block diagram of a sensing system is shown in Figure 2

s can be seen, the term transducer is used for both the input and the output

blocks of the sensing system. The role of the input transducer is to get information

from the real world about a physical or chemical quantity; in other words, to

"sense the world." This is the reason why input transducers are commonly called

sensors. Often the electrical signals generated by sensors are weak and have to be

amplified or processed in some way. This is done by the signal processing part

of the sensing system. Finally, the role of the output transducer is to convert an

electrical signal into a form acceptable for our senses or to initiate some "action,"

for example, opening or closing a valve. For this reason, output transducers are

often called actuators. A simple block diagram of the sensing system, as just

described, helps to grasp the basic concept of sensing, but it really does not tell the

whole story.

Much has been written about the phenomenal development of microelectronics and

the strong influence of microprocessors and other integrated circuits on sensing

systems. Figure 3 shows a typical sensing system composed of the many devices
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Figure 1. 2 Simple block diagram of the sensing system.

of modern microelectronics . Following the signal path in Figure 3, one can see

that the electrical signals created by sensors are amplified, converted to digital

form, and transferred to a microprocessor. The microprocessor also controls a

variety of actuators through the interface circuits, where the signals are converted

back to analog form and used to drive the actuators. The entire sensing system

thus can form a closed control loop.

Also, the microprocessor may communicate with a higher level control

computer, making the sensing system, shown in Figure 1 .3, part of a larger system.

Currently, the type of sensing system shown in Figure 1 .3 is spatially distributed and

made of separate functional blocks. Point-to-point wiring is typically used for the

electrical connection between the blocks. Many experts expect in the future that

such sensing systems will be integrated into a single chip, forming a "smart" sensor

or "seamless" sensor system, where boundaries between the functional blocks will

not be apparent.
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1.5 Semiconductor Sensor

emiconductor sensors are transducers that convert mechanical signals into electrical

ignals. These devices are widely used for the measurement and control of physical

variables. Microphones are used in audio systems. Pressure sensors are used in fluidic,

pneumatic, and tactile detection systems. Accelerometers are used in navigational and

air-bag deployment. Magnetic sensors are used in positional control. Infrared and

visible light sensors are used in cameras and night-vision systems. Temperature and

flow sensors are used in air conditioning and automotive systems. Chemical sensors

are used in biological diagnostic systems. The list of applications of these devices is

enormous, and it is growing on a yearly basis. Currently, there is a large demand for

low-cost, accurate, and reliable sensors for industrial and consumer product

applications.

In the past twenty years, the application of microelectronic technology to the

fabrication of mechanical devices greatly stimulated research in semiconductor

sensors. Such microfabricated devices are micromachined sensors. Micromachining

technology takes advantage of the benefits of semiconductor technology to address

the manufacturing and performance requirements of the sensor industry. The

versatility of semiconducting materials and the miniaturization of VLSI patterning

techniques promise new sensors with better capabilities and improved performance­

to-cost ratio over those of conventionally machined devices. Figure 4 shows an

example of a microelectromechanicalsensing system (MEMS) used in the deployment

of air-bags which illustratesthe integrationof electrical and mechanical devices.

A major factor that contributes to the cost of manufactured products is the overhead

expense on production facilities. Technology-based products such as precision

electronic and mechanical devices require expensive facilities and highly skilled

laborers. These costs are largely independent of the number of products produced.

Therefore, the per-unit cost of manufacturedgoods decreasesas the productionvolume

increases. Maximizing throughputs without sacrificingproduct quality is one of the

major goals of manufacturers.

An example that illustrates this point occurs in the microelectronics industry.

Integrated-circuit technology allows thousands of electronic circuits to be batch-
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fabricated simultaneously through a single pass of processing sequences. Batch­

fabrication of microelectronic circuits was made possible through the invention of

planar technology. In the planar manufacturing process, three-dimensional devices are

built on a wafer substrate using stacked layers of planar materials with different but

coordinated two-dimensional patterns.

Analog Devices' ADXL-50, the industry's first surface micromachined

accelerometer, includes signal conditioning on chip.

SENSml LOAD
RESISTOR

Fig 1.4 State of the art surface micromachined accelerometer that integrates micro-mechanical

sensors with BICMOS technology. (Courtesy of Analog Devices.)

By optically repeating the patterns on the wafer, many units are fabricated with just

one pass of the process . Micromachined sensors benefit from the same planar

manufacturing processes.

Because sensors receptive to different physical variables are structurally different,

in general, there is no single technology that allows for the fabrication of a wide

variety of sensors. However, there are two major classifications of microsensor

technologies. Bulk-micromachined sensors are primarily made by the accurate

machining of a relatively thick substrate. Swface-micrimachined sensors are
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