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Abstract:Underwater robots can record data that is 

difficult for humans to gather. In recent years, robotic 

underwater vehicles have become useful for variety of 

industrial and civil sectors in exploring the water 

bodies. They are used extensively by the scientific 

community to study the ocean, fresh water & 

underwater environment. Zigbee is an efficient & 

effective wireless network standard for wireless control 

and monitoring applications. It is an alternate 

technology that has changed connectivity between the 

communicating systems. The objective of this model is 

to design a wireless underwater robot for security 

purpose and better understand water and its 

environment with electronics, motion control and 

sensor system. This paper will present an implemented 

model of Embedded Wireless Data Acquisition system 

using Zigbee which will be controlled using the PIC 

microcontroller which will be programmed using 

embedded C language. The wireless rotating camera 

will capture the images & video. Sonar, depth, 

temperature sensors will acquire data and transmit to 

the user computer using Zigbee. The DC motor is used 

for the movement of the robot & controlled wirelessly 

by user. In our implementation the PIC acts as the 

Central Data Acquisition System which is controlling 

system and acquires the data from different subsystems 

of an unmanned underwater vehicle. This new method 

of implementation of Zigbee as a medium for data 

acquisition system will be useful for cleaning, 

monitoring, understanding the clean and unclean 

underwater environment. 

INTRODUCTION 

The security is a scenario in which objects, animals or 

people are provided with unique identifiers and the 

ability to transfer data over a network without 

requiring human-to-human or human-to-computer 

interaction. Webcam has evolved from the convergence 

of wireless technologies and  the Internet. Security 

system is the communication of anything with any 

other thing, the communication mainly transferring of 

use able data, for example a sensor in a room to 

monitor and control the temperature[1-4]. To describe 

a security camera system using low processing power 

chips using Internet of things which helps to monitor 

and get alarms when motion is detected and sends 

photos and videos to a rserver. receiver Moreover, 

Internet of things based application can be used 

remotely to view the activity and get notifications when 

motion is detected. The photos and videos are sent 

directly to a receiver server, when the receiver is not 

available then the data is stored locally on the 

Raspberry Pi and sent when the connection resumes. 

Therefore, advantages like these make this application 

ideal for monitoring homes in absence. 

I. DESCRIPTION 

Embedded system design can describe the design of 

virtually any electronically controlled device or machine, 
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from very high-volume consumer electronics devices to 

particle accelerators used in large physics labs. The 

requirements for an mp3 player and a particle accelerator 

are obviously different and, thus, rely on different 

architectures. Most systems fall somewhere between 

these two extremes and incorporate commercially 

available hardware and software to help balance 

component costs with development costs[5-9].  

This is where a company specializing in high-quality 

I/O, such as National Instruments, can provide value to 

the embedded designer. This paper examines how most 

embedded computing platforms offer USB and/or PCI 

bus support, making it easy to take advantage of NI 

commercial off-the-shelf (COTS) hardware benefits for 

I/O in embedded system 

 

Components of a Typical Embedded System 

 

There is not a universal systematic approach for 

developing an embedded system. At a high level, the 

application specifications dictate system software and 

I/O requirements, which in turn influence the selection 

of processor, peripheral hardware, and OS. Although the 

software and hardware component considerations are 

common across all applications, the importance 

attributed to each component varies widely[10-15]. For 

example, tight I/O timing might not be important for a 

greenhouse temperature monitoring system but is 

imperative for an engine controller. 

And I/O quality might not be important for a toy robot 

but is crucial for machine condition monitoring. 

Nonetheless, key elements such as OS compatibility, 

software development, embedded platform, bus 

availability, and cost should be universally 

considered[16-19]. The flexibility of a COTS OEM I/O 

supplier can considerably simplify the design process by 

optimizing these key elements and reduce time to 

market. 

 

    Embedded Wireless Data acquisition system for 

unmanned vehicle transceiver chip board. 

 

Receiver circuit board 

 

Raspberry pi pin configuration: 
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PIR MOTION SENSOR 

A PIR detector is a motion detector that senses the heat emitted by 

a living body. These are often fitted to security lights so that they 

will switch on automatically if approached. They are very   

effective in  enhancing home security systems. 

[20-24]The sensor is passive because, instead of emitting a beam 

of light or microwave energy that must be interrupted by a passing 

person in order to “sense” that person, the PIR is simply sensitive 

to the infrared energy emitted by every living thing. When an 

intruder walks into the detector’s field of vision, the detector 

“sees” a sharp increase in infrared A PIR sensor light is designed 

to turn on when a person approaches, but will not react to a person 

standing still. The lights are designed this way. A moving person 

exhibits a sudden change in infrared energy, but a slower change is 

emitted by a motionless body. Slower changes are also caused by 

gradual fluctuations in the temperature of the environment. If the 

light were sensitive to these slower changes, it would react to the 

sidewalk cooling off at night, instead of the motion of a burglar.If 

you have a PIR light, you may notice that it is more sensitive on 

cold days than on warm days. This is because the difference in 

temperature between the ambient air and the human body is greater 

on cold days, making the rise in temperature easier for the sensor 

to detect. This has drawbacks, though; if the sensor is too sensitive, 

it will pick up things you don’t want it to such as the movement of 

small animals. All objects emit what is known as black body 

radiation. This energy is invisible to the human eye but can be 

detected by electronic devices designed for such a purpose. The 

term 'Passive' in this instance means the PIR does not emit energy 

of any type but merely accepts incoming infrared radiation. 

 

 

                                                  PIR Sensor Working 

Principle 

 

                                                      PIR Sensor 

 

VIBRATION SENSOR 

The piezoelectric sensor is used for flex, touch, vibration 

and shock measurement. Its basic principal, at the risk of 

oversimplification, is as follows: whenever a structure 

moves, it experiences acceleration[25-27]. A 

piezoelectric shock  
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sensor, in turn, can generate a charge when physically 

accelerated. This combination of properties is then used 

to modify response or reduce noise and vibration.   

Several materials can be used to make piezoelectric 

sensors, including tourmaline, gallium phosphate, salts, 

and quartz[28-33]. Most electronic applications use 

quartz since its growth technology is far along, thanks to 

development of the reverse application of the 

piezoelectric effect; the quartz oscillator.  

 

                                           Vibration Sensor 

ZIGBEE TRANSCIEVER 

ZigBee is a wireless technology developed as an open 

global standard to address the unique needs of low-cost, 

low-power wireless M2M networks. The ZigBee 

standard operates on the IEEE 802.15.4 physical radio 

specification and operates in unlicensed bands including 

2.4 GHz, 900 MHz and 868 MHz The ZigBee protocol is 

designed to communicate data through hostile RF 

environments that are common in commercial and 

industrial applications. Support for multiple network 

topologies such as point-to-point,point-to-multipoint and 

mesh networks. Low duty cycle – provides long battery 

life. 

Low latency 

Direct Sequence Spread Spectrum (DSSS) 

Up to 65,000 nodes per network 

128-bit AES encryption for secure data connections 

Collision avoidance, retries and acknowledgements 

 

                                                                 ZigBee 

Transceiver 

EXISTING SYSYTEM LIMITATIONS 

There's too much work required in connecting wires. 

There's difficulty with changes or replacements.  It's 

always difficult to find errors. When a problem occurs, 

hold-up time is indefinite, usually long. Process 

monitoring and management is not done[34-36]. More 

man power.High maintenance.High Cost. 

PROPSED ARCHITECTURE DIAGRAM 

 

 

 

V. CONCLUSION 

Future work is to locate the number of persons located 

exactly on that area and their position so that accurate 

information can be obtained on the receiver side. Very 
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soon in near future, the traditional grids of today will 

evolve into a robust, effective, environment friendly and 

energy efficient system known as the Smart Grid. Even 

our home will undergo its own transformation towards 

the smart homes that will be in constant interaction with 

the grid in an effort for better energy management and 

full home automation to ensure comfort, security and 

privacy. Present paper sought to design a smart home 

using various sensors to be controlled and monitored by 

the Raspberry Pi via the IoT. It is focused on two aspects 

of smart home i.e. home security and home automation. 
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