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I. INTRODUCTION 
 
1.Statement of the Problem: 
The purpose of this study is to develop a MCU-Based 
Traffic Control System Powered by Vertical Wind 
Turbine which can be used in many cities with traffic 
management.  
1.1. General Problem:How will the researchers 
design and implement MCU-Based Traffic Control 
System Powered by Vertical Wind Turbine? 
1.2. Specific Problem: 
 How will the researchers design a system that 

could generate an electrical energy coming from 
the wind? 

 How will the researchers design to maintain the 
generated power even though the blow of the 
wind changes anytime? 

 How will the researcher design a system on 
supplying the traffic light system using the 
charges generated by the alternator to the 
battery.  

 
 
 
 
 How will the researchers design an MCU-based 

traffic light system?  
 How will the researcher design a traffic light that 

could determine which part of the intersection 
have larger number of vehicles.  

 How will the researcher design traffic lights 
which have a digital time display? 

 
2. Current State of the Technology: 
In this generation high- technology is more in 
demand, because of the fast growing society. Several 
machines have developed like the computers, a 
programmable machine designed to automatically 
carry out a sequence of arithmetic or logical 
operations. Technology has affected society and its 
surroundings in a number of ways.  
 
One of the most useful high-tech machines invented 
is the traffic light which uses electricity and even 
some technologies that is implemented and 
produced of different companies. 
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Traffic lights, which may also be known as stoplights, 
traffic lamps, traffic signals, signal lights, robots or 
semaphore, are signal devices positioned at road 
intersections, pedestrian crossings and other 
locations to control competing flows of traffic. Traffic 
lights were first installed in 1868 in London, and 
today are installed in most cities around the world.  
 
Traffic lights alternate the right of way of road users 
by displaying lights of a standard color (red, 
yellow/amber, and green), using a universal color 
code (and a precise sequence to enable 
comprehension by those who are color blind).  
 
Human invented this machine to solve the increasing 
number of automobiles on the streets.Even during 
the horse and buggy days, traffic in cities was often 
heavy. Police officer has to be stationed full time 
directing traffic at busy intersections.  
 
And that’s why in many cities implemented the traffic 
light to help the traffic enforcers manage the traffic, 
but after years they stopped using the traffic lights 
because of some problems.And now what we 
noticed only the traffic enforcers used to do the 
traffic rules which are not safety to them and very 
much prone of accidents. 
 
The world has faced crises and one of these is lack of 
sources specifically the source of energy. We need a 
very affordable and renewable source of energy to 
fulfill the needs and demands of society. As the 
researcherdoes some research on renewable source 
of energy like Wind power, geothermal energy, 
Hydropower, Solar energy, Biomass and Bio-fuel? 
 
The most popular renewable source of energy is the 
solar and wind. As of solar energy is already done by 
the higher years, so the researcher choose wind 
energy because it is globally it has a long-term 
technical potential of wind energy and believed to be 
five times total current global energy production, or 
40 times current electricity demand that is enough to 
supply the traffic light. 
 
Based on the researcher’s observation, a new 
enhance traffic light, named Traffic Control System 
using Renewable Source of Energy is designed to 
generate electric energy coming from the wind 
rather than expensive electric energy from the grid. 
The city can now apply the new traffic light machine 
without spending large amount of money from the 

government. The researchers believed that 
technology help to influenced the societies 
progression.  
 
3. Objective of the Study: 
3.1 General Objective:The main objective of this 

proposal is to design a MCU-Based Traffic 
Control System Powered by Vertical Wind 
Turbine. 

3.2 Specific Objectives: 
 To create a system that could generate an 

electrical energy coming from the wind. 
 To design propeller that could easily rotates by 

the wind to maintain the generated power even 
though the blow of the wind changes anytime.  

 To design a charging system that will generate 
power to supply traffic light system using the 
charges generated by the alternator to the 
battery.  

 To create a microcontroller based system for a 
traffic light module. 

 To design a traffic light that could determine 
which part of the intersection has larger number 
of vehicles. 

 To design a traffic light which have a digital time 
display. 

 
4.Scope: 
The wind power generator will generate energy to 
the battery and automatically supply the MCU-Based 
Traffic Light with digital time display and could 
determine the number of vehicles which prolong and 
lessen the time in each lane. 
 
5.Limitation: 
 The prototype design can only give a power 

supply up to 12volts only. 
 The project will not operate if the speed of the 

wind is not enough to rotate the design 
propeller. 

 The sensors will just detect the number of 
vehicles in a lane.  

 
II. THEORETICAL FRAMEWORK 

 
1. Introduction: 
Because of higher power consumption and also with 
the continuous power shortage of some cities, the 
operation of traffic lights had stopped for so many 
reasons; to save money from paying expensive 
electric bills and power consumption. Therefore, the 
researcherintroduces a newly enhance MCU-Based 
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Traffic Control System Powered by Vertical Wind 
Turbine.  
 
This newly introduced traffic control system is 
powered by a DC supply from the generated voltage 
by vertical wind turbine which gain through the use 
of a charging circuitry and this uses a retrofit LED 
bulb in order to meet the supply DC voltage, this 
also uses switches which are planted along the street 
until to the desired perimeter covered intersection to 
detect which part of the intersection has the larger 
number of automobiles.  
 
2.Theory 1: Theory 1  
Wind machines are described by Betz theory which 
applies to horizontal axis wind machines. However, 
the efficiency of the vertical axis wind machines is 
also estimated relative to the maximum calculated 
from Betz formula. This fundamental formula was 
first introduced by the German engineer Albert Betz 
in 1919 and published in his book, “Wind energy and 
its extraction through wind mills.” published in 1926. 
The developed theory thus applies to both horizontal 
and vertical axis wind machines. 
 
Betz's law is a theory about the maximum possible 
energy to be derived from a wind turbine developed 
in 1919 by the German physicist Albert Betz. 
According to Betz's law, no turbine can capture more 
than 59.3 percent of the kinetic energy in wind. The 
factor 0.593 is known as Betz's coefficient.  
 
The practical significance of the limit is that it shows 
the maximum power that can be extracted from the 
wind, independent of the design of a wind rotor in 
open flow. Practical utility-scale wind turbines 
achieve performance near to the Betz limit. 
 
Wind energy conversion is a fascinating field to 
study, if only because its past has been known and 
its exact future is uncertain. Unlike the aerospace 
industry, the computer industry, and almost any 
other successful industry you can name, wind energy 
-- the leading mechanically-based renewable energy 
for much of man's history -- has never made anyone 
rich for long.  
 
But unlike many of these other industries, it has been 
around for thousands of years. It's a technology that 
has been reinvented numerous times. We are left 
with the promise and the drive to succeed despite 
daunting (and sometimes puzzling) obstacles. 

An optimal traffic-signal system would never present 
anyone with a red light or don’t walk signal unless 
there actually is interfering traffic. In practice, though, 
it may be desirable to introduce some delay in order 
to smooth the flow of traffic — to get vehicles on 
board a “green wave”.  
 
Traffic engineers think in sophisticated ways about 
this issue, but do not have the real-world tools to 
resolve it. While synchronized traffic-signal systems 
and sensor-actuated signals already improve the 
situation over uncoordinated timed signals, better 
sensing and more sophisticated software could, at 
least in theory, achieve much more. Probably the 
most difficult part of the problem is in sensing 
approaching vehicles and pedestrians far enough 
ahead of an intersection so signals will change as 
they reach the intersection. Sensors are expensive, 
and many more would be needed.  
 
On the other hand, in a city dotted with security 
cameras, the sensor data may be easier to obtain, 
especially if traffic control is a goal when installing 
the equipment. 
 
Automated control presently is applied only under in 
restricted conditions, on airport shuttle trains and the 
like. Even with a great increase in sophistication, it’s 
hard to conceive on how automated control (other 
than in collision-avoidance systems) would work on 
any roads except limited-access highways restricted 
to vehicles equipped for it. 
 
Even under these conditions, there are difficult 
technical problems. Collision-avoidance systems to 
prevent collision with large objects ahead are just 
beginning to be common. Avoiding debris in the 
road, potholes and other smaller obstacles requires 
sophisticated sensing which a driver routinely 
performs — but well beyond the abilities of 
automated systems. 
 
3.Theory 2: 
3.1 DC motor: Is an electric motor that runs on 
direct current (DC) electricity. DC motors were used 
to run machinery, often eliminating the need for a 
local steam engine or internal combustion engine. 
DC motors can operate directly from rechargeable 
batteries, providing the motive power for the first 
electric vehicles. Today DC motors are still found in 
applications as small as toys and disk drives, or in 
large sizes to operate steel rolling mills and paper 
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machines. Modern DC motors are nearly always 
operated in conjunction with power electronic device 
3.2 Retrofit Led Bulb: Are direct replacements for 
conventional incandescent, halogen, and compact 
fluorescent (CFL) lamps. LEDs deliver higher lumens 
per watt (lm/W) which means significant energy 
savings while lasting more than 10 times longer than 
incandescent sources. With their directional light, 
instant on and ability to dim, LEDs are fast becoming 
the light source of choice. 
3.3Gear and bearing: Conceptual mechanical 
components so named because they function as 
gears and as roller and/or thrust bearings. Gear 
bearings will be essential components of the next 
generation of compact, large-mechanical-advantage 
gear drives. 
3.4 Digital display: A display that gives the 
information in the form of characters (numbers or 
letters) 
3.5PIC16f877A: Is one of the most popular PIC 
microcontrollers and it's easy to see why it comes 
with a 40 pin DIP pin out and it has many internal 
peripherals.  
 
4. Summary: Summary 
The renewable source of energy is commonly used 
and one of this energy is the wind which developed 
by Albert Betz, with the use of wind mill converted 
the wind to electricity then after several years more 
enhance wind mills introduce from different places in 
the world and which is commonly known as wind 
turbine.  
 
Then the researcher applies the theory of wind 
turbine to power up the MCU-Based Traffic Control 
System in which the power consumption and traffic 
problem lessen. The researcher uses sensors, 
PIC16f877A and other electronic components that is 
suitable to run the project according to the idea’s 
gathered through studies and experiment. 

 
III. MCU-BASED TRAFFIC CONTROL 

SYSTEM POWERED BY VERTICAL WIND 
TURBINE 

 Introduction 
1. Introduction: 
MCU-Based Traffic Control System Powered by 
Vertical Wind Turbine is made to manage 
automobiles and pedestrian to avoid accidents and 
traffic, which usually exist in cities. This system is 
develop to ease or as a solution for the benefits not 

only to traffic management in such cities but also for 
all the commuters.  
 
In addition, vertical wind turbine uses a renewable 
source of energy converted from mechanical to 
electrical energy to patch up such power needed to 
operate the MCU-Based traffic system. 
 
2. System and Design Specification: 
MCU-Based Traffic Control System Powered by 
Vertical Wind Turbine is enhance and made to be 
that could determine which part of the road 
intersection has the larger number of vehicles, and it 
has a digital display of time to signal or guide the 
commuters. Proximity sensors are installed to detect 
and send signals in such system could manage and 
operate accordingly to meet the goal of the system 
design. 
 
3. Major Parts: 
MCU-Based Traffic Control System Powered by 
Vertical Wind Turbine uses Micro-C program to 
microcontroller, which manipulate the PIC16f887A 
that serves as the brain of the system, proximity 
sensors, 2x16 LCD and the vertical wind turbine. 
3.1 Micro-C Program: Micro-C program is use for 

interfacing PIC16F887A to interpret the signals 
coming from the proximity sensors to 
manipulate time allocation of the traffic light 
interval and extension or the addendum of time. 
This program is also use to interface the 
charging from the converted energy from the 
wind to power-up the entire system. 

3.2 Microcontroller: PIC16F877A is use because it 
can accommodate flash type program memory. 
It is made up of CMOS and low power 
consumption. High speed RISK (Reduce 
Instruction Set Computers) is being adapted in 
the CPU side. Microcontrollers are intended for 
the control of traffic system in interpreting 
signals of the proximity sensor and with the 
charging system. 

3.3 Proximity Sensor: Sensors that can detect the 
presence of nearby objects without any physical 
contact. Often emits an electromagnetic field or 
a beam of electromagnetic radiation, and looks 
for changes in the field or return signal. The 
object being sensed is often referred to as the 
proximity sensor's target. Different proximity 
sensor targets demand different sensors. A 
proximity sensor adjusted to a very short range is 
often used as a touch switch. 
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3.4 LCD (2”x16”): 2x16 LCD is used to display a real 
time clock or a simple electronic clock can be 
used to display.The operating status at anytime 
for various applications or to display status and 
error messages directly on the screen without 
using the pc with the user defined characters, 
special patterns can be created to produce 
creative messages. 

 
4.List of Figure: 
 

 
Fig 1. List of figure. 

 
IV. PERFORMANCE ANALYSIS 

 Introduction 
1. Introduction: 
In every study, the researcher must first have 
gathered data or information through some research 
related to the proposed project. Then after all data’s 
gathered and being intended. The next step to be 
done is to acquire all the components needed in 
order to start the construction of MCU-Based Traffic 
Control System Powered by Vertical Wind Turbine.  
 
After the construction is being done a sequence of 
testing and trials are to be made to know and 
identify errors and lacking in order to achieve the 
desired target of the design for its accuracy and 
efficiency in regards with the performance of the 
project. 
 
2.Experimental: 
The information gathered by the researches were 
examined and applied to study if it can be used. 
Concepts, theories and any other factor such as 
existing system that has relevance about the project 
are considered by the researchers.  

To completely construct the project, a series of test 
and trials were conducted to achieve or met 
researcher’s desired goals to run the project 
accordingly. Corrected test and trials result were 
analyzed to resolved and modified, especially to the 
materials and components that can be used. 
 
3.Results and Analysis: 
The outcome of all the research, experiments, test 
and consultations of knowledgeable and trusted 
person help the researchers to deeply understand 
the project. How components and materials work 
using different types of application. Because from the 
experiment conducted researchers gained ideas, 
possible errors and useful application that can be 
apply in making the project. The researchers already 
know what will be the remedies if they have some 
components replacement as an alternative. 
 
4.Summary:  
MCU-Based Traffic Control System Powered by 
Vertical Turbine was known better after a series of 
test and trials done. The experiments and different 
analysis showed some weakness of the project w/c 
triggers the researcher to add some features to 
satisfy the needs on the project to make it fully 
functional. 
 

V. CONCLUSION AND 
RECOMMENDATION 

 
Traffic control system and the vertical wind turbine 
were very known today. It could provide a safer and 
well organize traffic management system in every 
city. As to what the researchers observed, most of 
traffic lights system still suffers or encounter 
problems and need to be resolved.  
 
Hence, having these observations and to go along 
with the advancement of technology, the researcher 
decided to create an MCU-Based Traffic Control 
System Powered by Vertical Wind Turbine which has 
an additional feature for it could determine which 
part of the intersection have a larger number of 
vehicles and it has a digital display in such 
commuters/drivers aware and calculate whether the 
remaining time is enough for them to cross or not. 
 
he data analysis accompanied for MCU-Based Traffic 
Control System Powered by Vertical Wind Turbine 
presented that the design is functional. The accuracy 
and performance of the project design depend on 
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the effectiveness of the module construction of the 
project. 
 
The system design has functionally interfacing from 
proximity sensors which are installed in the 
intersection to send signals to the microcontroller is 
interpreted with the use of Micro-C program to 
perform such task to accommodate such traffic. 
 

VI. RECOMMENDATION 
 

The following recommendation and consideration 
are formulated to improve the project design: 
 The traffic control system can be more accurate 

and intelligent by using much better gadget such 
as weight sensor. 

 The vertical wind turbine can be more productive 
or efficient to produce electricity if it can be 
install in ideal place. 

 

 
Fig 2. Text Here Your Fig Title. 
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APPENDIX A 
 

Fig 3. MCU-Based Traffic Control System Powered By 
Vertical Wind Turbine. 

 
APPENDIX B 

 

 
Fig 4. 2”x16” LCD Pin Diagram. 
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APPENDIX C 
 

 
Fig 5. PIC16F877A Pin Diagram. 

 
 
 
 
 
 


