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Abstract
Air pollution has become one of the major threats to the world and is mainly due the
vehicular emissions using combustion engines. Hence using electric vehicles have become the
alternative solution to the fossil fuels. With the huge development of EVs and their expected growth in
the upcoming years, recharging of electric vehicles will give many difficulties. A better charging
infrastructure is necessary to meet the increasing requirements. In this project, we introduce a smart
system to recharge electric vehicles suitable to be implemented in both public and private parking
areas. The main idea of our proposed system is the fact that all the parking places should be needed
to be used as a charging point and also to provide facilities to monitor the power consumed by the
charging process. Our device allows the users to obtain details such as price of charging, time used
for charging process, and the availability of a charging point using a mobile application in real time.
Our system is capable of scheduling the charging process by assigning different time periods by the
scheduler. It also allows the users to reserve a particular time slot prior to the time of charging.
1.

INTRODUCTION

As air pollution is increasing all over the world, the air quality of many cities becoming
vulnerable as indicated by many researches. One of the major reasons behind this is the increase in the
automobiles. In order to reduce the effects of air pollution it is necessary to adopt policies to reduce
the emission of greenhouse gases that affect the atmosphere. This is possible only if we reduce our
dependency on fossil fuels. Thus, the solution for this problem is the usage of electric vehicles (EVs).
Also, people living in many places are affected by noise pollution and some of the cities in India has
the worst noise pollution records. EVs can provide the solution to both the problems.
Since many car manufacturers are developing EVs as the alternative solution the usage of
EVs will be increased in the upcoming days. Many companies stopped their development in
combustion engine vehicles and increased innovation in the field of EVs. In recent years the adoption
of EVs by people has become increased. Many companies are looking for the electrification of the
existing vehicles. Many start-ups with their new innovations are blooming in this industry. The
government of India has set up many policies to increase the usage of EVs. It has aimed to increase
the usage of EVs by 30%. It has also introduced various schemes in the favour of EV users.
As the number of EVs increasing the demand for charging stations become increased. Thus,
the development of charging infrastructure will boost the usage of electric vehicles. In developing a
charging station, we should consider the challenges such as energy required for the complete charging
process, cost for installing charging stations in the parking areas, to make the billing process easy and
to give information about the charging status to the user.
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1.1 EV CHARGING STATION
In installation of charging stations in parking areas we should consider several problems such
as grid overload and other problems. There are several objectives in deployment of charging stations
as follows.
1. To provide satisfactory energy to all the available charging stations.
2. To inform user about the charging process such as the time elapsed in charging
process, the cost of charging, and allow the user to book the charging stations.
3. To provide different priority charging base on the number of users as it is
necessary to avoid congestion.
4. To measure the electricity consumed by suitable metering system.

2. LITERATURE REVIEW
Guanchen Zhang et al., proposed a charging algorithm that can be used along with the
available energy management system for homes by integrating EV hosts by smart meters. The
proposed scheme uses an algorithm call as water filling algorithm to measure the charge demand and
the details of plugged in electric vehicles [1].
Yue Song et al., proposed an optimal scheduling method for charging station, that reduces the
overall charging fee and the electricity value of the node stations at the desired time. The model is
converted from the traditional version by using the use of convex rest techniques, through which the
globally optimum answer and excessive computational efficiency may be achieved. The method
proposed is achieved by using several numerical simulations [2].
Yongmin Zhang et al., proposed a method to decrease the cost required for EV charging.
They first observe the user charging behaviour by assigning various charging schemes. They provide
various schemes initially to reduce the queues in charging areas. This is necessary to make users to
charge their EVs at the normal day time to reduce the grid overload at the peak time. They finally
develop a charging strategy which is suitable for all the EV users and enables charging of all the
available EVs [3].
Ioannis Zenginis et al., proposed a device that mitigates issues such as high charging times
and driver’s range tension and provide a way for the extensive adoption of EVs using fast charging
stations. In his work, performance of the fast charging stations is calculated with various aspects. The
fast charging stations use both the ac and dc charging methods based on the charging needs. The
queueing time is initially calculated for a normal fee basis and in order to avoid further more queue a
new pricing policy with an extra fee to escape waiting in the queue [4].
Mehmet Sukru Kuran et al., proposed an EV recharging scheduling system which reacts to
vehicular mobility and parking patterns. Based on vehicular mobility and parking patterns EVs are
categorized as regular and irregular EVs. The proposed system performs better than the fundamental
scheduling methods with respect to objectives such as increasing the parking cost and satisfying the
customer needs [5].
Bin Wang et al., proposed a system to schedule the charging of EVs. The proposed system
contains control center on the provider side and a mobile app on costumer side. The proposed system
predicts the scheduling using kernel-based algorithm. The proposed system dynamically controls the
charging process as it has no prior information on the number of incoming EVs and schedules their
charging at different time slots. The user can control the process of charging by means of a userfriendly mobile application and also acquires all the details of the charging through the application
[6].
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Prakhar Srivastava et al., represented a paper to control the energy system with the help of
Internet of Things. The proposed scheme involves integrating various sources of renewable sources of
energy such as solar power, hydro power, wind energy etc., with the existing grid energy to form a
hybrid energy system. The switching between two power sources is done with the help nodeMCU.
The nodeMCU module controls the process of connecting with alternate sources of energy based on
the requirement. The energy system can be monitored and controlled from anywhere wirelessly [7].
D.Vakula et al., proposed a smart parking device to help the users in parking for high
populated developing cities. The proposed system is working on the principle of Internet of Things. In
the proposed method, a web page has been developed and provided for the users to know the details
of the parking areas such as the total number of parking areas available, number of vacant parking
spots, and so on. The device allows users to reserve parking spots. The proposed device uses a
nodeMCU to update the real time status of the parking areas [8].
Zhiwei Xu et al., presented a paper on based on a framework to charge the EV at various time
intervals. It deals with immediate charging and also at latter period. The proposed method includes
three levels of charging such as e.g., provincial stage, a quite large area level, and within the charging
station level. The interrelationships between diverse stages in phrases of electricity transaction and
facts alternate are sincerely identified. The proposed framework has minimized the cost of charging
and also the grid overload [9].
Zhe Wei et al., represented a paper to schedule the charging of EV in the parking area level.
In the proposed system initially, the system gets to know the details of all the incoming EVs and
confirms that the charging process will be confirmed based on the availability. Next, the admitted EVs
are scheduled for their charging process at different time slots with the help of scheduling algorithm.
Then adaptive application-oriented set of rules are provided to ensure profit [10].
Wanrong Tang et al., presented a paper on EV charging scheduling, where the information
about EV are not known prior to the arrival of EV but it can be statistically estimated. To avoid the
excessive difficulty in this kind of dynamic programming hassle, a set of rules with the suitable
complexity is provided. Analysis suggests that after the steps describing the charging demands is
noticed, the complexity of the proposed method is reduced to o (1) [11].
Marc Petit et al., has represented a paper to make the EV charging easier by providing various
charging constrains. Here the users are categorized into different groups based on the usage of EVs
and their charging habits. The proposed method provides various charging methods based on priority.
Thus, the users can charge their vehicles based on their priority and hence reducing the demand [12].
Behnam Khaki et al., represented a framework to manage the EV recharging as a result
reducing the load of the grid. The proposed framework, based totally on method known as ADMM.
This method helps in increasing the charging infrastructure and also reduces the difficulties in
calculations. In this proposed approach, every EV aggregator schedules the EV charging profiles of its
stations in a method which keeps all the data of the customers in private [13].
3. PROPOSED SYSTEM
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3.2 ESP-12E

NodeMCU is not the name of the hardware device it is the bootloader which is used to burn
the code to the microcontroller. The hardware module is ESP-12E which belong to the family of
ESP8266 devices of Espressif systems. ESP-12E is the latest version (12th version) of the ESP8266
family. The firmware we create can be developed in python language and the bootloader for python
language is called as Micro python or Mangoose. The module can also be programmed using Arduino
IDE and the bootloader used is called as nodeMCU. The operating voltage of ESP-12E module is 3.3v
and has an inbuilt Wi-Fi module to make the module connect to the network. The hardware has an
SoC antenna which operates in a frequency range of 2.4Ghz. The ESP-12E module will send and
receive data in a mulicast channel.
3.3 SCHEDULER
The scheduler is the application we created to monitor the scheduling of the charging of
different EVs. The scheduler has different priority levels and provides different time slots to different
EVs based on the priority. The scheduler determines which charging point to be activated. If only one
EV is present the scheduler does not do any scheduling and all the available power is provided to the
EV. If the are many EVs then the scheduler allots different unmatched time slots to each EV based on
priority.
3.4 PROPOSED MECHANISM
First, we consider charging stations in group and each group consists of several charging
stations. Anyone of the charging station of the group will be available for charging at a given time.
The scheduler supervises this task of scheduling the charging by allotting different time slot. Energy
consumption of all the charging station (CS) will be watched continuously which allow us to notice
the unplugged EVs and fully charged EVs. We could also allow an EV to receive all the available
power for a particular time rather than sharing the available power. This will reduce the number of
power meters and also the installed wire cross section. Charging by this method is also good for
battery life as it gives time to cool.
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Thus, our proposed method gives all the available power to the particular EVs than sharing
equally between the available EVs. We can also schedule the charging process on priority based on
several schemes such as turbo mode where the users should pay an extra amount. We also allow the
user to reserve a time slot such that they can book the time slot through the mobile application we
provide. Thus, saving time and giving confirmation on available charging stations. All the data about
charging process will be saved in the cloud and provided to the final user through the mobile
application we provide in real time.
4. RESULT
The proposed method has been evaluated in laboratory for testing purpose. Two EVs were
considered and different time slots have been provided to both EVs by various aspects such as initial
charge of the EV, different fees, etc. The charging process was monitored continuously and the
energy consumption with the cost has been provided to the particular customer. The device we created
is capable of providing users the information such as the time utilized for charging and an online bill
for the energy cost through the mobile application we provided. And when the charging process have
been completed the user will receive a notification.
5. CONCLUSION
We have designed an efficient EV power meter to monitor the charging of EVs in parking
areas with the desired microcontroller wirelessly. Our system enables the users to obtain information
of the recharging process such as cost, time utilized for charging, etc. The usage of Wi-Fi minimizes
the wire needed for connection and reduces the complexity of the system and is user friendly. Our
system can be easily enlargeable with small alterations in hardware. The proposed system allowed the
users to easily interact with the system using the mobile application we provided. The IoT platform is
very powerful and also cheaper which enabled us to provide low cost smart EV charger.
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