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Abstract 

We are designing a robot which can be sent to the places where there is threat to life of a human to know the surrounding things. 

This robot can be moved forward and reverse direction using geared motors of 60RPM. Also this robot can take sharp turnings 

towards left and right directions. This project uses AT89S52 MCU as its controller. Robot can be controlled using wireless 

technology like Bluetooth technology. Android app which is in your hand (mobile phone) is used as remote to control the action 

of robot by using Bluetooth. The Bluetooth module is used here. Bluetooth is wireless technology standard for exchanging data 

over short distances this project uses 9V battery. This battery is powered using solar panel.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

An Embedded System is a combination of computer hardware and software, and perhaps additional mechanical or other parts, 

designed to perform a specific function. A good example is the microwave oven. Almost every household has one and tens of 

millions of them are used every day, but very few people realize that a processor and software are involved in the preparation of 

their lunch or dinner. 

This is in direct contrast to the personal computer in the family room. It too is comprised of computer hardware and software 

and mechanical components (disk drives, for example). However, a personal computer is not designed to perform a specific 

function rather; it is able to do many different things. Many people use the term general-purpose computer to make this distinction 

clear. As shipped, a general-purpose computer is a blank slate; the manufacturer does not know what the customer will do wish it. 

One customer may use it for a network file server another may use it exclusively for playing games, and a third may use it to write 

the next great American novel. 

Frequently, an embedded system is a component within some larger system. For example, modern cars and trucks contain many 

embedded systems. One embedded system controls the anti-lock brakes, other monitors and controls the vehicle's emissions, and 

displays information on the dashboard. In some cases, these embedded systems are connected by some sort of a communication 

network, but that is certainly not a requirement. 

At the possible risk of confusing you, it is important to point out that a general-purpose computer is itself made up of numerous 

embedded systems. For example, my computer consists of a keyboard, mouse, video card, modem, hard drive, floppy drive, and 

sound card-each of which is an embedded system. Each of these devices contains a processor and software and is designed to 

perform a specific function. For example, the modem is designed to send and receive digital data over analog telephone line. That's 

it and all of the other devices can be summarized in a single sentence as well. If an embedded system is designed well, the existence 

of the processor and software could be completely unnoticed by the user of the device. Such is the case for a microwave oven, 

VCR, or alarm clock. In some cases, it would even be possible to build an equivalent device that does not contain the processor 

and software. This could be done by replacing the combination with a custom integrated circuit that performs the same functions 

in hardware. However, a lot of flexibility is lost when a design is hard-cooled in this way. It is much easier, and cheaper, to change 

a few lines of software than to redesign a piece of custom hardware. 
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II. REAL TIME SYSTEMS 

One subclass of embedded is worthy of an introduction at this point. As commonly defined, a real-time system is a computer 

system that has timing constraints. In other words, a real-time system is partly specified in terms of its ability to make certain 

calculations or decisions in a timely manner. These important calculations are said to have deadlines for completion. And, for all 

practical purposes, a missed deadline is just as bad as a wrong answer. The issue of what if a deadline is missed is a crucial one. 

For example, if the real-time system is part of an airplane's flight control system, it is possible for the lives of the passengers and 

crew to be endangered by a single missed deadline.  However, if instead the system is involved in satellite communication, the 

damage could be limited to a single corrupt data packet. The more severe the consequences, the more likely it will be said that the 

deadline is "hard" and thus, the system is a hard real-time system. Real-time systems at the other end of this discussion are said to 

have "soft" deadlines. 

III. OVERVIEW OF EMBEDDED SYSTEM ARCHITECTURE 

Every embedded system consists of custom-built hardware built around a Central Processing Unit (CPU). This hardware also 

contains memory chips onto which the software is loaded. The software residing on the memory chip is also called the ‘firmware’. 

The embedded system architecture can be represented as a layered architecture as shown in Fig. 

 
Fig. 1: layered Architecture of an Embedded System  

The operating system runs above the hardware, and the application software runs above the operating system. The same 

architecture is applicable to any computer including a desktop computer. However, there are significant differences. It is not 

compulsory to have an operating system in every embedded system. For small appliances such as remote control units, air 

conditioners, toys etc., there is no need for an operating system and you can write only the software specific to that application. 

For applications involving complex processing, it is advisable to have an operating system. In such a case, you need to integrate 

the application software with the operating system and then transfer the entire software on to the memory chip. Once the software 

is transferred to the memory chip, the software will continue to run for a long time you don’t need to reload new software.  

Now, let us see the details of the various building blocks of the hardware of an embedded system. As shown in Fig. the building 

blocks are; 

 Central Processing Unit (CPU) 

 Memory (Read-only Memory and Random Access Memory) 

 Input Devices 

 Output devices 

 Communication interfaces 

 Application-specific circuitry 
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Fig. 2:  

IV. SYSTEM COMPONENT 

 Bluetooth  

Due to the advancement of wireless technology, there are several different of connections are introduced such as GSM, WIFI, 

ZIGBEE, and Bluetooth. Each of the connection has their own unique specifications and applications. Among the four popular 

wireless connections that often implemented in HAS project, Bluetooth is being chosen with its suitable capability. Bluetooth with 

globally available frequencies of 2400Hz is able to provide connectivity up to 100 meters at speed of up to 3Mbps depending on 

the Bluetooth device class. In addition, a Bluetooth master device is able to connect up to 7 devices in a “Piconet”. The capabilities 

of Bluetooth are more than enough to be implemented in the design. Also, most of the current laptop/notebook or cell phones are 

come with built-in Bluetooth adapter. It will indirectly reduce the cost of this system. Based on the study of HAS project done by 

researchers and developers implemented Microcontroller in wireless HAS. For wireless connection, the system implemented a FM 

transmitter and receiver to establish a RF connection. The simplex connection between control board and controller limited that 

only one type of input (voice) to the system. Implemented GSM, Internet and voice as wireless HAS. The system implemented 

microprocessor and GSM SMS control method by a GSM modem. The system mentioned as low cost but the cost of GSM modem 

and microcontroller is not considered. 

 
Fig. 3: Bluetooth Module 

 Gear Motor Mechanism 

A High Torque 12v Gear Motor is used to turn the lock automatically. Gear motors are complete motive force systems consisting 

of an electric motor and a reduction gear train integrated into one easy-to-mount and -configure package. This greatly reduces the 

complexity and cost of designing and constructing power tools, machines and appliances calling for high torque at relatively low 

shaft speed or RPM. Gear motors allow the use of economical low-horsepower motors to provide great motive force at low speed 

such as in lifts, winches, medical tables, jacks and robotics. They can be large enough to lift a building or small enough to drive a 

tiny clock. 

What power cans openers, garage door openers, stair lifts, rotisserie motors, timer cycle knobs on washing machines, power 

drills, cake mixers and electromechanical clocks have in common is that they all use various integrations of gear motors to derive 
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a large force from a relatively small electric motor at a manageable speed. In industry, gear motor applications in jacks, cranes, 

lifts, clamping, robotics, conveyance and mixing are too numerous to count. The D-Shaft of the motor is connected directly to the 

locking mechanism, which the latch of the lock when the knock matches with the default one. The mechanism is made really 

simple by using a motor to turn a lock. Using a motor made the design simpler & compact to the user. 

V. SOLAR CELL DESCRIPTION 

 
Fig. 4: Solar Cell  

In this project we are mainly focusing on a solution to control this problem we have focused on refrigerators which releases CFC’s. 

Here we are designing a mini solar based refrigerator which is cheaper as well as eco-friendly. Solar-powered refrigerators are 

most commonly used in the developing world to help mitigate poverty and climate change. By harnessing solar energy, 

these refrigerators are able to keep perishable goods such as meat and dairy cool in hot climates, and are used to keep much needed 

vaccines at their appropriate temperature to avoid spoilage. The portable devices can be constructed with simple components and 

are perfect for areas of the developing world where electricity is unreliable or non-existent. [1] Other solar-powered refrigerators 

were already being employed in areas of Africa which vary in size and technology, as well as their impacts on the environment. 

The biggest design challenge is the intermittency of sunshine (only several hours per day) and the unreliability (sometimes cloudy 

for days). Either batteries (electric refrigerators) or phase-change material is added to provide constant refrigeration. In developed 

countries, plug-in refrigerators with backup generators store vaccines safely, but in developing countries, where electricity supplies 

can be unreliable, alternative refrigeration technologies are required”. Solar fridges were introduced in the developing world to cut 

down on the use of kerosene or gas-powered absorption refrigerated coolers which are the most common alternatives. They are 

used for both vaccine storage and household applications in areas without reliable electrical supply because they have poor or no 

grid electricity at all. They burn a liter of kerosene per day therefore requiring a constant supply of fuel which is costly and smelly, 

and are responsible for the production of large amounts of carbon dioxide. They can also be difficult to adjust which can result in 

the freezing of medicine. The solar cell is composed of the semiconductors of the P-N junctions. It can convert light into electric 

energy. Therefore we can assume that electricity produced using sunlight shining on the solar cell can be used like common 

electricity. The equivalent circuit of the solar cell is shown in Fig. 1. The current supply I ph represents the electric current generated 

from the sun beaming on the solar cell. Rj is the non-linear impedance of the P-N junction. Dj is a P-N junction diode, Rsh and Rs 

represent the equivalent lineup with the interior of the materials and connecting resistances in series. Usually in general analysis, 

Rsh is large, and the value of Rs is small. Therefore in order to simplify the process of analysis, one can ignore Rsh and Rs . The 

symbol Ro represents the external I and V represent the output current and the voltage of the solar cell, respectively. From the 

equivalent circuit, and based on the characteristics of the P-N junction, (1) presents the connection between the output current I 

and the output voltage V:  

 
Fig. 5: Solar Cell Equivalent Circuit 

http://en.wikipedia.org/wiki/Poverty
http://en.wikipedia.org/wiki/Climate_change
http://en.wikipedia.org/wiki/Solar_energy
http://en.wikipedia.org/wiki/Refrigerator
http://en.wikipedia.org/wiki/Solar-powered_refrigerator#cite_note-0
http://en.wikipedia.org/wiki/Africa
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Fig. 6: System Architecture of the Solar Tracking System  

VI. BATTERY 

Battery (electricity), an array of electrochemical cells for electricity storage, either individually linked or individually linked and 

housed in a single unit. An electrical battery is a combination of one or more electrochemical cells, used to convert stored chemical 

energy into electrical energy. Batteries may be used once and discarded, or recharged for years as in standby power applications. 

Miniature cells are used to power devices such as hearing aids and wristwatches; larger batteries provide standby power for 

telephone exchanges or computer data centers. 

 
Fig. 7: Various batteries (top-left to bottom-right): two AA, one D, one handheld ham radio battery, two 9-volt PP3, two AAA, one C, one 

camcorder battery, one cordless phone battery. 

VII. AT89S52 MICROCONTROLLERS 

 
Fig. 8: AT89s52 Microcontrollers 

Microprocessors and microcontrollers are widely used in embedded systems products. Microcontroller is a programmable device. 

A microcontroller has a CPU in addition to a fixed amount of RAM, ROM, I/O ports and a timer embedded all on a single chip. 
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The fixed amount of on-chip ROM, RAM and number of I/O ports in microcontrollers makes them ideal for many applications in 

which cost and space are critical. The Intel 8052 is Harvard architecture, single chip microcontroller (µC) which was developed 

by Intel in 1980 for use in embedded systems. It was popular in the 1980s and early 1990s, but today it has largely been superseded 

by a vast range of enhanced devices with 8052-compatible processor cores that are manufactured by more than 20 independent 

manufacturers including Atmel, Infineon Technologies and Maxim Integrated Products.8052 is an 8-bit processor, meaning that 

the CPU can work on only 8 bits of data at a time. Data larger than 8 bits has to be broken into 8-bit pieces to be processed by the 

CPU. 8052 is available in different memory types such as UV-EPROM, Flash and NV-RAM. 

VIII. APPLICATIONS  

1) Industries are using blue tooth solutions for monitoring, control, process, inventory tracking, data links and bar code reading 

devices. 

2) Commercial wireless applications such as door announcers, security and access systems, gate control, remote activation, score 

board and paging systems. 

3) Automotive companies employing android for wireless remote control, remote keyless entry and safety applications. 

4) Consumer products including electronic toys, home security, gate and garage door openers, Intercom, fire and safety systems, 

and irrigation controllers. 

5) Medical products like patient call and monitoring, handicap assistance device, surgery. Communication system, remote patient 

data logging and ECG monitor. 

IX. CONCLUSION 

This project presents a robot using Android mobile with wireless audio and video transmission and it is designed and implemented 

with Atmel 89S52 MCU in embedded system domain. The robot is moved in particular direction using switches and the video can 

be watched on the television .Experimental work has been carried out carefully. The result shows that higher efficiency is indeed 

achieved using the embedded system. The proposed method is verified to be highly beneficial for the security. 
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