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Abstract: In this paper we design and implement an

to achieve reliability by means of the different

embedded surveillance system by use of ultrasonic

features of each sensor. In this paper we extend our

signal coding of ultrasonic sensors with multiple pyro

previous design not only by using both multiple PIR

electric infrared sensors (PIR) to detect an intruder in

sensors and ultrasonic sensors as a sensor group, but

a home or a storehouse. The PIR sensors are placed

also by using the MVM. Ultrasonic receivers and

on the ceiling, and the ultrasonic sensor module

transmitters are located at opposite ends. However, to

consists of a transmitter and a receiver which are

reduce the interference from other frequencies in

placed in a line direction; however, ultrasonic sensors

ultrasonic signals, we use a coding signal to enhance

with the same frequency are subject to interference

the ability to distinguish the random interference.

by crosstalk with each other and have a high miss
rate. To overcome these disadvantages of the

To enhance system reliability in the experiment, we

ultrasonic sensor, our design reduces the miss rate

focus on how to improve the shortcomings of the

from the environmental interference by using an

ultrasonic sensor. Some research explores the

ultrasonic coding signal. Both ultrasonic sensors and

influence of attenuation in air and crosstalk of

PIR sensors are managed by the majority voting

ultrasonic signals by using a coding signal, while

mechanism (MVM).

some provides improvement of the ultrasonic signal
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by using different coding signal types. Other research

Camera.

uses the application of a coding signal to increase
resolution and contrast of images. Yet another

I

INTRODUCTION

approach builds a 3D image with an ultrasonic sensor
in the PN code that solves the problem with time

Recently surveillance systems have become more
important for everyone’s security. The embedded
surveillance system, frequently used in a home, an
office or a factory, uses a sensor triggered to turn on

delay. To enhance the reliability of the ultrasonic
sensors group, we propose adding to the number of
bits with coding to reduce the probability of code
breaking.

a camera. Some designs use different types of sensors

IJRAET

152

Volume 5, Issue 2 DEC 2015

II.

Fig: Receiver block diagram

HARDWARE SYSTEM
III.

Board Hardware system features

Micro controller: This section forms the control unit
of the whole project. This section basically consists

PIR sensor:

of a Microcontroller with its associated circuitry like
Crystal with capacitors, Reset circuitry, Pull up

A Passive InfraRed sensor (PIR sensor) is an

resistors (if needed) and so on. The Microcontroller

electronic device that measures infrared (IR) light

forms the heart of the project because it controls the

radiating from objects in its field of view. PIR

devices being interfaced and communicates with the

sensors are often used in the construction of PIR-

devices according to the program being written.

based motion detectors (see below). Apparent motion

ARM7TDMI: ARM is the abbreviation of Advanced

is detected when an infrared source with one

RISC Machines, it is the name of a class of

temperature, such as a human, passes in front of an

processors, and is the name of a kind technology too.

infrared source with another temperature, such as a

The RISC instruction set, and related decode

wall.

mechanism are much simpler than those of Complex

All objects emit what is known as black body

Instruction Set Computer (CISC) designs.

radiation. It is usually infrared radiation that is

Liquid-crystal display (LCD) is a flat panel display,

invisible to the human eye but can be detected by

electronic

the light

electronic devices designed for such a purpose. The

modulation properties of liquid crystals. Liquid

term passive in this instance means that the PIR

crystals do not emit light directly. LCDs are available

device does not emit an infrared beam but merely

to display arbitrary images or fixed images which can

passively accepts incoming infrared radiation. “Infra”

be displayed or hidden, such as preset words, digits,

meaning below our ability to detect it visually, and

and 7-segment displays as in a digital clock.

“Red” because this color represents the lowest energy

visual

display that

uses

level that our eyes can sense before it becomes
invisible. Thus, infrared means below the energy
level of the color red, and applies to many sources of
invisible energy.

Fig: Block diagram

Fig: PIR Sensor
Ultrasonic sensor:
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been refined to support higher bit rates and longer
The sensor is primarily intended to be used in

link distances. Over time, Ethernet has largely

security systems for detection of moving objects, but

replaced competing wired LAN technologies such as

can be effectively involved in intelligent children’s

token ring, FDDI, and ARCNET. The primary

toys, automatic door opening devices, and sports

alternative for contemporary LANs is not a wired

training

standard, but instead a wireless LAN standardized as

and

contact-less-speed

measurement

equipment. Infrared sensors are characterized by high

IEEE 802.11 and also known as Wi-Fi.

sensitivity, low cost and are widely used. But, these
sensors can generate false alarm signals if heating

The Ethernet standards comprise several wiring and

systems are active or temperature change speed

signaling variants of the OSI physical layer in use

exceeds some threshold level. Moreover, infrared

with Ethernet. The original 10BASE5 Ethernet uses

sensors appreciably lose sensitivity if small insects

coaxial cable as a shared medium, while the newer

penetrate the sensor lens.

Ultrasound motion

Ethernet variants use twisted pair and fiber optic

detection sensors are characterized by small power

links in conjunction with hubs or switches. Over the

consumption, suitable cost and high sensitivity. That

course of its history, Ethernet data transfer rates have

it why this kind of sensor is commonly used in home,

been increased from the original 2.94 megabits per

office and car security systems. Existing ultrasound

second (Mbit/s) to the latest 100 gigabits per second

sensors consist of multiple passive and active

(Gbit/s), with 400 Gbit/s. Systems communicating

components and are relatively complicated for

over Ethernet divide a stream of data into shorter

production and testing. Sensors often times require a

pieces called frames. Each frame contains source and

laborious tuning process.

destination addresses and error-checking data so that
damaged data can be detected and re-transmitted. As
per the OSI model, Ethernet provides services up to
and including the data link layer.

Fig: Ultrasonic sensor
Ethernet:
Ethernet is a family of computer networking
Fig: Ethernet module

technologies for local area networks (LANs) and
metropolitan
commercially

area

networks

introduced

in

(MANs).
1980

It

was

and

first

WEBCAM:

standardized in 1983 as IEEE 802.3, and has since
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"Webcam" refers to the technology generally; the
first part of the term ("web-") is often replaced with a
word describing what can be viewed with the camera,
such as a netcam or streetcam. Webcams are video
capturing devices connected to computers or
computer networks, often using USB or, if they
connect to networks, Ethernet or Wi-Fi. They are
well-known for low manufacturing costs and flexible
applications. Video capture is the process of
Fig: Webcam

converting an analog video signal—such as that
produced by a video camera or DVD player—to

The video capture process involves several

digital form. The resulting digital data are referred to

processing steps. First the analog video signal is

as a digital video stream, or more often, simply video

digitized by an analog-to-digital converter to produce

stream. This is in contrast with screen casting, in

a raw, digital data stream. In the case of composite

which previously digitized video is captured while

video, the luminance and chrominance are then

displayed on a digital monitor.

separated. Next, the chrominance is demodulated to

Webcams typically include a lens, an image
sensor, and some support electronics. Various lenses
are available, the most common being a plastic lens
that can be screwed in and out to set the camera's
focus. Fixed focus lenses, which have no provision
for adjustment, are also available. Image sensors can
be CMOS or CCD, the former being dominant for
low-cost cameras, but CCD cameras do not
necessarily outperform CMOS-based cameras in the
low cost price range. Consumer webcams are usually

produce color difference video data. At this point, the
data may be modified so as to adjust brightness,
contrast, saturation and hue. Finally, the data is
transformed by a color space converter to generate
data in conformance with any of several color space
standards, such as RGB and YCbCr. Together, these
steps constituted video decoding, because they
"decode" an analog video format such as NTSC or
PAL.
IV.

CONCLUSION

VGA resolution with a frame rate of 30 frames per
second. Higher resolutions, in mega pixels, are

Our experiment shows two different types of sensors

available and higher frame rates are starting to

which are enhancing the overall sensing probability

appear.

by using the MVM to reduce the shortcomings of
both the ultrasonic sensors and the PIR sensors. By
adding an ultrasonic coding signal our design reduces
the miss rate of the receiver with ultrasonic sensors
by different patterns, improving the reliability of the
overall system.
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