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Abstract— Radar’s are used on airports as well as military 

bases for unauthorized object detection. Principal of echo 

detection is used in order to detect objects. In air the time 

required to receive the signal is used to measure the 

refection of the echo waves. This data helps to identify the 

object distance. Infrared technology is proposed to simulate 

this concept. IR sensors are mounted on our system which 

constantly rotated at 306 degrees. The radar constantly emits 

IR rays and measures reflection. On detecting reflection 

from any object within its range the radar stops and sends a 

signal. The angle of the detected object is also identified by 

the radar. A small IR transmitter receiver pair is used here. 

The pair is interfaced with microcontroller to control the 

circuit working. The microcontroller constantly receives the 

radar input. An alert message is sent to the microcontroller 

once an object is sensed. The microcontroller now gets the 

data and also gets the radar direction in order to get angle at 

which object was detected. With the help of more high tech 

sensors distance of the object can also be determined. One 

such sensor is LiDAR Lite 2. 
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I. INTRODUCTION 

A. Embedded System 

It is a combination of computer software and hardware, and 

additional mechanical, which are brought together and 

designed to perform a specific function. An embedded 

system is based on microcontroller, driven by software, 

reliable, real-time control system, autonomous, operating on 

diverse physical and environmental variables and sold into a 

competitive and cost conscious market. 

It is not a used primarily for processing like 

computer system, nor does it work as software system on PC 

or UNIX, or for traditional business or scientific application. 

High-end embedded & lower end embedded systems. 

High-end embedded system - Generally 32, 64 Bit 

Controllers used with OS. Examples Personal Digital 

Assistant and Mobile phones etc.Lower end embedded 

systems – To work with a minimal OS and hardware layout 

made to perform some specific tasks Controllers of 8, 16 Bit 

are generally used. Examples devices like Washing 

Machine, Microwave Ovens are embedded with small 

Controllers. 

1) System Design Calls 

 
Fig. 3.1.A: System Design Calls 

2) Embedded System Design Cycle 

 
Fig. 3.1.B: “V Diagram” 

B. Characteristics of Embedded System 

A hidden computer system inside any product other than a 

computer is an embedded system. Large number of 

defficulties are encountered while writing software for 

embadded system in addition to those which we face while 

writing application software. 

1) Throughput 

A large amount of data is handled by our system in a short 

period of time. 

2) Response 

System are expected to react to any event as quickly as 

possible. 

3) Testability 

Testing embedded system with the help of required 

equipment is defficult. 

4) Debugability 

It is defficult of find out what the software is doing wrong 

without a screen or a keyboard (other than not working).  

5) Reliability 

embedded systems must be able to handle any situation 

without human intervention. 

6) Memory Space 

Memory is limited on embedded systems, and you must 

make the software and the data fit into whatever memory 

exists. 
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7) Program Installation  

you will need special tools to get your software into 

embedded systems. 

8) Power Consumption 

Portable systems must run on battery power, and the 

software in these systems must conserve power. 

9) Processor Hogs 

Response problems can be increased if the computing keeps 

the CPU occupied for a long period of time. 

10) Cost 

One of the concern of the embadded system projects is 

reducing the cost of the hardware, barely adequate hardware 

are used to operate softwares. Some components of 

Embedded systems are microprocessor, microcontroller and 

a memory few Embadded system also have a serial port or a 

network connection.  They usually do not have keyboards, 

screens or disk drives. 

II. HARDWARE REQUIREMENTS 

A. Hardware Components 

a) Transformer  (230 – 12 V AC) 

b) Voltage Regulator  (LM 7805) 

c) LCD 

d) Servo Motor 

e) Rectifier 

f) Filter 

g) Microcontroller (AT89S52/AT89C51) 

h) IR LED  

i) Photodiodes 

j) BC547 

k) LED 

l) 1N4007 

m) Resistors 

n) Capacitors 

III. SOFTWARE REQUIREMENTS 

A. Introduction to Keil Micro Vision (IDE) 

Keil is an ARM Company which makes macro assembler, C 

compilers, debuggers, real-time kernels, simulators, 

evaluation boards, integrated environments, and emulators 

for ARM7/ARM9/Cortex-M3, XC16x/C16x/ST10, 251, and 

8051 MCU families. All the compiler, assembler, linker, and 

memory options are automatically listed for you just by 

selecting the microcontroller you use from the Device 

Database at the beginning of the new project. To learn how 

the Keil works we must first understand the concept of 

compilers and cross compilers is a cross compilers. 

B. Concept of Compiler 

Programs or codes used to convert a High Level Language 

to object code are called as Compilers. Output object code 

for the underlying microprocessor of desktop PC are 

produced by desktop compilers, these compilers produce 

output only for desktop microprocessors but not for other 

microprocessors. Programs like I.E. which are written in one 

of the high level language like ‘C’ are used to compile the 

code so that it can run on the system and perform a 

particular process line x86 (underlying microprocessor in 

the computer). For example, Different operating system 

have different compilers like Dos compilers is different 

from the Unix Compilers. The program which is used to 

translate source code into object code is called as Compiler. 

The compiler looks at the entire piece of source 

code and collects and recognize the instructions, thus gets its 

name from the way it works. Before execution Interpreter 

looks at the entire program and interprets whole program at 

a time while Compiler executes only that instruction which 

presently at hand. Interpreters can execute a program 

immediately. Programs or instructions executed by 

compilers run much faster than the same programs executed 

by an interpreter. The only catch with the compiler is that it 

compilers require some time before the program can be 

executed. As the source code is translated into object code 

by compilers, this code is unique foe each type of computer, 

but many compilers are available for the same language. 

C. Concept Of Cross Compiler 

A cross compiler is almost the same as compilers but on the 

cross compilers program is written to only perform a 

specific process or task on the host processor. The process in 

which the developer is in a different environment and 

develops a code for another environment is called cross 

development. And the compiler used for cross development 

is called cross compiler. The compiler that runs on one 

system or computer and generates object code for another 

system is defined as the Cross compiler. 

D. Keil C Cross Compiler 

A Software Development Company named Keil which is 

based in Germany provides several development tools like: 

a) IDE (Integrated Development environment) 

b) Project Manager 

c) Simulator 

d) Debugger 

e) C Cross Compiler, Cross Assembler, Locator/Linker 

The three main tools provided by Keil software 

Development Company in Keil ARM tool kit are assembler, 

compiler and linker. To assemble the ARM assembly 

program an assembler is used. A compiler converts the C 

source code into an object file so that the processor can 

execute the instructions. An object module suitable for in-

circuit emulator is created with the help of linker. 

E. Building an Application in µvision2 

Following steps must be followed to create an application in 

µVision2: 

a) Select a relevant Project (for example, 

166\EXAMPLES\HELLO\HELLO.UV2). 

b) Select Project – Create new target files or create 

target.µVision2 files. 

F. Creating Your Own Application In µvision2 

To create a new project in µVision2, you must: 

a) Select Project - New Project. 

b) Enter the name of the project in the selected directory. 

c) Select Project - Select the required Device from the 

database i.e.: any one from an 8051, 251, or 

C16x/ST10 device. 

d) Add the project in the created source files. 

e) Select Project – Add or select Source Group1 file, and 

add the source files to the project. 

f) Select Project - Options and set the tool options. All 

the special options are set automatically when the 
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target device is selected from the database. Only the 

memory map of the target hardware is needed to be 

configured. 

g) Select Project - Rebuild all target files or Build target. 

G. Debugging an Application in µvision2 

To debug an application created using µVision2, you must: 

a) Select Debug - Start/Stop Debug Session. 

b) Go through the program using single-step method. It 

may happen that you enter main G button an output 

will be the execution of main C function. 

c) Open the Serial Window using the Serial #1 button on 

the toolbar. 

Debug your program using standard options like Step, Go, 

Break, and so on. 

H. Starting µvision2 and Creating a Project 

µVision2 is a standard Windows application and started by 

clicking on the program icon. To create a new project file in 

µVision2 go to menu Project – New Project. Once the new 

project file is created it will open a standard Windows 

dialog in which you will have to enter new project file 

name. Use of separate folder for each project is 

recommended. Create New Folder Icon can also be used to 

create a new empty folder. After selecting this folder enter 

new project name. After this a new project file with name 

PROJECT1.UV2 will be created by µVision2 which 

contains a default target and file group name. 

I. Building Projects and Creating A HEX Files 

Typical, the tool settings under Options – Target are all you 

need to start a new application. You may translate all source 

files and line the application with a click on the Build Target 

toolbar icon. Once you have successfully generated your 

application you can start debugging. 

Create an Intel HEX file to download the software 

into an EPROM simulator after testing the application. A 

new HEX file is created by µVision2 with each build 

process when Create HEX files under Options for Target – 

Output is enabled. PROM programming utility should be 

started after the make process program under the option Run 

User Program #1 is specified.  

J. Database Selection 

User have to select the on-chip peripheral components using 

the Debug menu. User must keep the choices he has made in 

selection the processor. You can also change the aspects of 

each peripheral using the controls in the dialog boxes. 

K. Start Debugging 

Debug – Start/Stop Debug should be used to start the debug 

mode of µVision2.  

The application program loaded and executed by 

the µVision2 totally depends on the options for Target – 

Debug Configuration. The editor screen layout is also saved 

by µVision2 and is loaded at the last debug session. An 

editor window with the source text or shows CPU 

instructions in the disassembly window is opened by 

µVision2 if the program execution stops. For example, you 

can use the find command or correct program errors. 

Program source text of your application is shown in the 

same windows. 

L. Embedded C 

Embedded processors have a wide use in all the applications 

like mobile phones, medical equipment and they are also 

used in defines systems is widespread, and even everyday 

domestic appliances such as dish washers, televisions, 

washing machines and video recorder. Most of the 

embedded projects developers prefer to use cheap 

processors like 8051 family this is because of the cost 

constraints faced by the project developers most of the 

projects do not have high budget so the developers try to 

keep the cost as low as possible. Some significant 

challenges are faced by the programmers to develop an 

embedded software for these chips due to the limited 

resources available like only 256 bytes of RAM, and 

extremely low power of processors. 

IV. CIRCUIT WORKING 

In this project 14 leds as streetlights and 8 pairs of 

photodiodes-IR diodes are used as sensors and variable 

resistors and transistors which acts as switch as explained 

above. 

The current passes through the photodiode and 

goes through the variable resistor and the base-emitter 

region of the transistor the microcontroller is programmed in 

such a way that, whenever the pin P1.0 goes high, then a 

window of seven led lights ahead from the vehicle glows. In 

other words, the respective pins of port 2 and port 3 go 

HIGH. This process goes on i.e., as the vehicle moves 

forward, the street lights ahead of it glows and the trailing 

lights goes back to its original off state. 

There are two basic modes of operation, 

a) Transition of streetlights from dim to bright state. 

b) Transition of streetlights from dark to bright state. 

1) In the first mode of operation, when the vehicle is not 

present, all the streetlights will be in dark state. As 

soon as any vehicle passes by the sensors sense its 

presence ant the window of streetlights is illuminated 

in front of the vehicle. 

2) In the latter mode the operation remains almost the 

same only difference is that when the vehicle is not 

sensed all the streetlights will be in dim state. This is 

gained with the help of pulse width modulation 

technique which is executed through the program 

stored in the microcontroller.  

On detection of any vehicle all the streetlights are 

illuminated for 1ms and the window of streetlights are 

illuminated for 100ms. Thus we have a PWM wave of 99% 

duty cycle. 

V. HARDWARE TESTING 

A. Continuity Test 

The checking of an electric circuit to verify the flow of 

current is called continuity testing. If there is any obstacle in 

the circuit, then electron flow is interrupted by broken 

conductors, and the circuit is said to be "open". 

The best time to perform this test is just after the 

completion of the hardware soldering and configuration. 

Through this test we can find any open paths in the circuit 

after the soldering. Multi meter is kept in the buzzer mode 

and then it is connected to the ground terminal. At the last of 

the test both the terminals are connected which are needed 
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to be checked. If there is continuation then you will hear the 

beep sound. 

B. Power On Test 

Power On Test is performed to check whether the voltage at 

different terminals is according to the requirement or not. 

We take a multi meter and put it in voltage mode. 

Remember that this test is performed without 

microcontroller. At first the output of the transformer should 

be checked, to make sure that we are getting required 12 v 

AC voltage. Then we apply this voltage to the power supply 

circuit. This test is done without microcontroller so that any 

excessive voltage cannot damage the controller. We check 

for the input to the voltage regulator i.e., are we getting an 

input of 12v and an output of 5v. This 5v output is given to 

the microcontrollers’ 40th pin. 

Hence the 40th pin is needed to be checked along 

with the other terminals to check whether they are receiving 

the required voltage or not. With its help we can make sure 

that all the terminals are getting required voltage. 

In this power on test we also check for the sensors 

i.e., as we know from the circuit explanation that when there 

is no vehicle on the highway, then the input to the 

microcontroller is logic ZERO. This can be tested by 

checking the voltage level at pot1 pins. Consider the second 

case when the vehicle obstructs the IR path, then we should 

get a high at port1 pin. This can be checked using the multi 

meter. 

VI. RESULTS 

There are two operations. 

a) Transition of streetlights from dark to bright state. 

b) Transition of streetlights from dim to bright state. 

In the first mode of operation, when the vehicle is not 

present, all the streetlights will be in dark state. As soon as 

any vehicle passes by the sensors sense its presence ant the 

window of streetlights is illuminated in front of the vehicle. 

In the latter mode the operation remains almost the same 

only difference is that when the vehicle is not sensed all the 

streetlights will be in dim state. This is gained with the help 

of pulse width modulation technique which is executed 

through the program stored in the microcontroller.  

On detection of any vehicle all the streetlights are 

illuminated for 1ms and the window of streetlights are 

illuminated for 100ms. Thus we have a PWM wave of 99% 

duty cycle. 

VII. CONCLUSION 

The Obstacle detection can be used in many innovative 

ways like it can be used to detect cars and light up the street 

lights only when the vehicle is passing saving lot of energy 

or it can be used as a radar in self-guided robots or cars. 

Advanced technology used in the project solves the two 

problems that world is facing today, it saves the energy and 

provide more means of improving lives very efficiently. 

Initial cost and maintenance can be the draw backs of this 

project. Advance technology can help in bringing down the 

cost of the project and also with the use of improved quality 

product life span of the components can be increaded. Few 

qualities of LEDs like long life, emission of cool light and 

no makes it a best choice for the project. These are the few 

advantages which will help to overcome the present 

limitations. Keeping in view the long term benefits and the 

initial cost would never be a problem as the investment 

return time is very less. It has a wide scope in applications 

like self-driving vehicles, self-guided robots. This can also 

be used for surveillance in corporate campuses and 

industries. 
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