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Abstract- Nowadays congestion in traffic is a serious issue. The traffic congestion can also be caused by large Red light delays,
etc. The delay of respective light is hard coded in the traffic light and it is not dependent on traffic. Therefore for simulating and
optimizing traffic control to better accommodate this increasing demand is arises. In this paper the optimization of traffic light
controller in a City using microcontroller is done. The system tries to reduce possibilities of traffic jams, caused by traffic lights,
to an extent. The microcontroller used in the system is PIC. The system contains IR transmitter and IR receiver which are
mounted on the either sides of roads respectively. The IR system gets activated whenever any vehicle passes on road between IR
transmitter and IR receiver. Microcontroller controls the IR system and counts number of vehicles passing on road.
Microcontroller also store vehicles count in its memory. Based on different vehicles count, the microcontroller takes decision
and updates the traffic light delays as a result. The traffic light is situated at a certain distance from the IR system. Thus based
on vehicle count, microcontroller defines different ranges for traffic light delays and updates those accordingly. The system
records vehicle count in its memory at user predefined recording interval on real time basis. This recorded vehicle count data
can be used in future to analyze traffic condition at respective traffic lights connected to the system. For appropriate analysis, the
recorded data can be down-loaded to the computer through communication between microcontroller and the computer. Thus
administrator on a central station computer can access traffic conditions on any approachable traffic lights and nearby roads to
reduce traffic congestions to an extent. In future this system can be used to inform people about different places traffic
condition.

Keywords— IR (infrared) sensor, Image processing, Micro-controller, Digital Display

I. INTRODUCTION

Traffic research has the goal to optimize traffic flow of people and goods. As the number of road users constantly increases, and
resources provided by current infrastructures are limited, intelligent control of traffic will become a very important issue in the
future. However, some limitations to the usage of intelligent traffic control exist. Avoiding traffic jams for example is thought to be
beneficial to both environment and economy, but improved traffic-flow may also lead to an increase in demand. There are several
models for traffic simulation. In our research we focus on optimization of traffic light controller in a city using IR sensor and
developed visual monitoring using PIC microcontroller. Traffic light optimization is a complex problem. Even for single junctions
there might be no obvious optimal solution. With multiple junctions, the problem becomes even more complex, as the state of one
light influences the flow of traffic towards many other lights. Another complication is the fact that flow of traffic constantly
changes, depending on the time of day, the day of the week, and the time of year. Roadwork and accidents further influence
complexity and performance. In this paper, we propose two approaches, the first approach - to take data/input/image from object/
subject / vehicle and in the second approach - to process the input data by Computer and Microcontroller and finally display it on
the traffic light signal to control the closed loop system.

II. BLOCK DIAGRAM
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Fig. 1 Block diagram of the System

IR transmitter and receiver will be placed on either side of the road at some distance from the traffic signal.IR Rays passes between
the transmitter and receiver continuously. Whenever a vehicle passes between the transmitter and receiver, it blocks the IR rays to
pass from transmitter to receiver. So whenever a vehicle blocks the IR rays, the IR sensor consider it as count and it also increments
the count value for each vehicle entry. The IR sensor senses the density of the traffic for a regular interval of time in this manner and
sends the information to the PIC. The count in the traffic signal can be adjusted by the controller based on the density of traffic
received from IR sensor. Then the count is displayed in the seven segment display and decremented till zero and this above
procedure continues for regular intervals of time.

1L Design and development of the system

Development of the complete intelligent traffic light control and monitoring system includes lots of study and implementation work.
The implementation work of the complete data logger is divided into points discussed below.

A. Infrared Sensors

An infrared sensor is an electronic instrument that is used to sense certain characteristics of its surroundings by either emitting
and/or detecting infrared radiation. It is also capable of measuring heat of an object and detecting motion. Infrared waves are not
visible to the human eye. In the electromagnetic spectrum, infrared radiation is the region having wavelengths longer than visible
light wavelengths, but shorter than microwaves. The infrared region is approximately demarcated from 0.75 to 1000um. The
wavelength region from 0.75 to 3um is termed as near infrared, the region from 3 to 6um is termed mid-infrared, and the region
higher than 6um is termed as far infrared. Infrared technology is found in many of our everyday products. For example, TV has an
IR detector for interpreting the signal from the remote control. Key benefits of infrared sensors include low power requirements,
simple circuitry, and their portable feature.

B. PIC MICROCONTROLLER:
PIC is a family of Harvard architecture microcontrollers made by Microchip Technology, derived from the PIC1640 originally
developed by General Instrument's Microelectronics Division. The name PIC initially referred to "Peripheral Interface
Controller".PICs are popular with developers and hobbyists alike due to their low cost, wide availability, large user base, extensive
collection of application notes, availability of low cost or free development tools, and serial programming (and re-programming
with flash memory) capability. The Major Features of PIC 16F877A Micro Controller:

1) It consists of only 35 single word instructions
2)  All single cycle instructions except for program branches are of two cycles
3) Operating speed: DC - 20 MHz clock input
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4) DC - 200 ns instruction cycle

5) Interrupt capability (up to 14 sources)

6) Eight level deep hardware stack

7) Direct, indirect and relative addressing modes

8) Power-on Reset (POR), Power-up Timer (PWRT) and Oscillator Start-up Timer (OST)
9) Watchdog Timer (WDT) with its own on-chip RC oscillator for reliable operation
10) Power saving SLEEP mode

11) Selectable oscillator options

12) Low-power, high-speed CMOS FLASH/EEPROM technology

13) Wide operating voltage range

14) Provides commercial and Industrial temperature ranges

15) Low-power consumption

C. 7-SEGMENT DISPLAY
An LED or Light Emitting Diode is a solid state optical PN-junction diode which emits light energy in the form of “photons” when
it is forward biased by a voltage allowing current to flow across its junction, and in Electronics we call this process
electroluminescence.The actual colour of the visible light emitted by an LED, ranging from blue to red to orange, is decided by the
spectral wavelength of the emitted light which itself is dependent upon the mixture of the various impurities added to the
semiconductor materials used to produce it.

Fig .2 7-Segment Display

Light Emitting Diodes have many advantages over traditional bulbs and lamps, with the main ones being their small size, long life,
various colours, cheapness and are readily available, as well as being easy to interface with various other electronic components and
digital circuits.But the main advantage of light emitting diodes is that because of their small die size, several of them can be
connected together within one small and compact package producing what is generally called a 7-segment Display. The 7-segment
display, also written as “seven segment display”, consists of seven LEDs (hence its name) arranged in a rectangular fashion as
shown. Each of the seven LEDs is called a segment because when illuminated the segment forms part of a numerical digit (both
Decimal and Hex) to be displayed.An additional 8th LED is sometimes used within the same package thus allowing the indication
of a decimal point, (DP) when two or more 7-segment displays are connected together to display numbers greater than ten.Each one
of the seven LEDs in the display is given a positional segment with one of its connection pins being brought straight out of the
rectangular plastic package. These individually LED pins are labeled from a through to g representing each individual LED. The
other LED pins are connected together and wired to form a common pin. So by forward biasing the appropriate pins of the LED
segments in a particular order, some segments will be light and others will be dark allowing the desired character pattern of the
number to be generated on the display. This then allows us to display each of the ten decimal digits O through to 9on the same 7-
segment display.
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Iv. INTERFACING CIRCUIT DIAGRAM OF SEVEN SEGMENT WITH PIC16F877A
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V. SOFTWARE TOOLS

MPLAB IDE is a software program that runs on a PC to develop applications for Microchip microcontrollers. It is called an
Integrated Development Environment, or IDE, because it provides a single integrated “environment” to develop code for embedded
microcontrollers. A development system for embedded controllers is a system of programs running on a desktop PC to help write,
edit, debug and program code — the intelligence of embedded systems applications — into a microcontroller. MPLAB IDE runs on a
PC and contains all the components needed to design and deploy embedded systems applications. The typical tasks for developing
an embedded controller application are:

A. Create the high level design. From the features and performance desired, decide which PICmicro or dsPIC device is best suited
to the application, then design the associated hardware circuitry. After determining which peripherals and pins control the
hardware, write the firmware — the software that will control the hardware aspects of the embedded application. A language tool
such as an assembler, which is directly translatable into machine code, or a compiler that allows a more natural language for
creating programs should be used to write and edit code. Assemblers and compilers help make the code understandable,
allowing function labels to identify code routines with variables that have names associated with their use, and with constructs
that help organize the code in a maintainable structure.

B. Compile, assemble and link the software using the assembler and/or compiler and linker to convert your code into “ones and
zeroes” — machine code for the PICmicro MCU’s. This machine code will eventually become the firmware (the code
programmed into the microcontroller).

C. Test your code. Usually a complex program does not work exactly the way imagined, and “bugs” need to be removed from the
design to get proper results. The debugger allows you to see the “ones and zeroes” execute, related to the source code you
wrote, with the symbols and function names from your program. Debugging allows you to experiment with your code to see the
value of variables at various points in the program, and to do “what if” checks, changing variable values and stepping through
routines.

D. “Burn” the code into a microcontroller and verify that it executes correctly in the finished application.

Of course, each of these steps can be quite complex. The important thing is to concentrate on the details of your own design, while
relying upon MPLAB IDE and its components to get through each step without continuously encountering new learning curves

VL CONCLUSION

Thus we have studied the optimization of traffic light controller in a City using IR sensors and microcontroller. By using this system
configuration we tried to reduce the possibilities of traffic jams, caused by traffic lights, to an extent and we have successfully gets
the results. No. of passing vehicle in the fixed time slot on the road decide the density range of traffics and on the basis of vehicle
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count microcontroller decide the traffic light delays for next recording interval. The recorded data can be downloaded to the
computer through communication between microcontroller and the computer.
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