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Abstract— Development of hybrid vehicles has been the 

latest trends in Automobile Engineering. By providing a 

better and comfortable charging system, it leads to further 

development of hybrid vehicles. As with the development of 

technology, it is possible to provide unauthorized hybrid 

vehicle detection, in which this feature too added to this 

smart charging system project. Realizing the vehicles 

condition and providing automated service to the hybrid 

system as well as with aim of social responsibility providing 

anti-theft of hybrid vehicles also. There has been great 

demand for the power supply from the grids, considering 

that tedious work introducing solar energy to charge the 

vehicles. 
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I. INTRODUCTION 

India has been the marching towards the developed one with 

the implementation of latest ideas in all the sectors. As a part 

of this, there has been recent development in solar energy 

conversion to electricity because of scarcity in generation 

from non-renewable sources like coal, diesel etc. Automobile 

engineering is concentrating in development of hybrid 

vehicles where it has already been implemented in 

developed nations like USA, Russia. Such a development 

became an initiative in use of renewable energy. It is started 

as solar panel cars where the panels are installed in car 

itself. Engineering society of automation also contributed in 

development of embedded technology in all fields. Still there 

are some more things in which the engineering works should 

concentrate. Comically it can be stated as with the 

development of technology, there also the development in 

technical anti-social activities. Recently security systems are 

failing to provide expected demand in service. Even the 

computerized systems are facing many problems because of 

cyber crimes. 

Our proposal going to be a great demand as it 

serves all the services by introducing advanced technology 

along with renewable energy. This includes advancement in 

storing the trapped energy from solar, automated provision 

of charging service, identification of unauthorized vehicles, 

preventing the transit of theft vehicle by passing information 

instantly to the authorized database. It is very important to 

provide the security system for hybrid vehicles while we 

take the cost of the vehicle. Lack of supply is prevented 

during windy days by storing and regulating the supply. 

When the smart charging system and security system 

combines, it will be of good project and also will have great 

scope in future for further advancement in the existing 

system. Proposal system involves monitoring of battery 

capacity of vehicle, making arrangements for supply 

automatically, and also locking unauthorized vehicle by 

Radio Frequency Identification (RFID) based detection. The 

use of RFID is of great advantage as has some stored data, 

which can be communicated with security database for theft 

detection. 

II. LITERATURE SURVEY 

[1] Ching-Yen Chung proposed an idea of smart charging 

system based on wireless mesh network for charging. 

He used WINSmartEV algorithm for the provision of 

authenticated process. As the proposal overcomes the 

disrupted infrastructure of charging station and also 

provides basic needs for the electrical vehicle. However 

as mentioned, the wireless charging definitely leads to 

the loss of energy in transmission due to air medium, it 

may of 30-40 % of loss. 

[2] Huayu Zhou proposed a simple and better intelligent car 

parking system. In this proposal automated provided for 

car parking based on RFID where the system analyses 

and allots a perfect place for the vehicles to get parked 

and also based on the time management. Here the RFID 

works as the reader and stores the data in the parking 

database for a particular time period and manages the 

system to work according to the parking needs. 

Embedded system is of great use in this proposal. He 

overcame the problem leading to the traffic at the 

parking areas. 

[3] Thanyanut lueangamornsiri proposed a stand- alone 

system of solar energy conversion which has used 

MPPT technology for higher efficiency in solar energy 

trapping. Requirement is filled by the conversion and 

also losses are prevented by the usage of hyper tools 

based on the clean energy trapping. Based on this the 

proposal system lets us to provide better and instant 

charging system. The battery charge gets charged as 

soon as possible.   The maximum   of energy trapped by 

solar energy are may be regulated and inverted to get ac 

supply for alternated use. 

III. SYSTEM ARCHITECTURE 

System architecture involves the basic statement of 

specifications of major and even minor components of the 

proposal system. 

A. Solar Panel 

The main intention of proposed system is to avoid grid 

based power supply from charging system to overcome the 

interrupted power supply. The specification of solar power 

panel involves the efficient trapping of solar energy, and 

conversion of that energy to electrical energy. The output 

expected is more so it is arranged as series of solar panels to 

extract maximum required power. 
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It is mentioned that high efficiency is needed to 

satisfy the demand unless the energy from the solar panel is 

completely used for the charging purpose. Suitable 

arrangement of solar cells with perfect conversion will add 

major advantage to the system 

 

B. Boost Converter 

The boost converter boosts the output from solar panel, as the 

system needs the high voltage to be supplied, however the 

voltage from the solar panel needs to be boosted and filtered 

from the DC harmonics due to end connections. The circuit 

diagram clearly shows that DC-DC conversion and 

regulation of   DC voltage. The diode provided to rectify 

small AC components present in the panel output. 

 

C. Microcontroller 

AT89C52 is an 8-bit microcontroller and belongs to Atmel's 

8051 family. AT89C52 has 8KB of Flash programmable and 

erasable read only memory (PEROM) and 256 bytes of 

RAM. AT89C52 has an endurance of 1000 Write/Erase 

cycles which means that it can be erased and programmed to 

a maximum of 1000 times. The pin configuration is suitable 

for the real time applications. Three-level Program Memory 

Lock 6. 256 x 8-bit Internal RAM, 32 Programmable I/O 

Lines, Three 16-bit Timer/Counters, Eight Interrupt Sources, 

Programmable Serial Channel, Low- power Idle and Power-

down Modes. Making this as a 

 

 

D. Radio Frequency Identification 

An RFID reader is a network connected device (fixed or 

mobile) with an antenna that sends power as well as data 

and commands to the tags. The RFID reader acts like an 

access point for RFID tagged items so that the tags' data can 

be made available to business applications. 

An RFID tag is comprised of an integrated circuit 

(called an IC or chip) attached to an antenna that has been 

printed, etched, stamped or vapor-deposited onto a mount 

which is often a paper substrate or Poly- Ethylene 

Therephtalate (PET). The chip and antenna combo, called an 

inlay, is then converted or sandwiched between a printed 

label and its adhesive backing or inserted into a more durable 

structure. 

Tag antennas collect energy and channel it to the 

chip to turn it on. Generally, the larger the tag antenna's area, 

the more energy it will be able to collect and channel toward 

the tag chip, and the further read range the tag will have. 
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E. Zigbee Rx/Tx 

ZigBee is a low-cost, low-power, wireless mesh network 

standard targeted at the wide development of long battery 

life devices in wireless control and monitoring applications. 

Zigbee devices have low latency, which further reduces 

average current. ZigBee chips are typically integrated with 

radios and with microcontrollers that have between 60-256 

KB of flash memory. ZigBee operates in the industrial, 

scientific and medical (ISM) radio bands: 2.4 GHz in most 

jurisdictions worldwide; 784 MHz in China, 868 MHz in 

Europe and 915 MHz in the USA and Australia. Data rates 

vary from 20 kilobits/s  (868 MHz  band)  to  250 kilobits/s 

(2.4 GHz band). 

 
High Voltage Vehicle Battery Electric   Vehicle   Batteries   

Differ   From  Starting, 

lighting, and ignition (SLI) batteries because they 

are designed to give power over sustained periods of  time. 

Deep cycle batteries are used instead of SLI batteries for 

these applications. Traction batteries must be designed with a 

high ampere-hour capacity. Batteries for electric vehicles are 

characterized by their relatively high power-to-weight ratio, 

energy to weight ratio and energy density; smaller, lighter 

batteries reduce the weight of the vehicle and improve its 

performance. Compared to liquid fuels, most current battery 

technologies have much lower specific energy; and this often 

impacts the maximum all-electric range of the vehicles. 

However, metal-air batteries have high specific energy 

because the cathode is provided by the surrounding oxygen 

in the  air. Rechargeable  batteries used  in  electric  vehicles 

include lead- acid, NiCd, nickel metal hydride, lithium ion, 

Li-ion polymer, and, less  commonly, zinc-air and molten 

salt batteries. The amount of electricity (i.e. electric charge) 

stored in batteries is measured in ampere hours or in 

coulombs, with the total energy often measured in watt 

hours. 

Lithium – ion battery is used as it charges soon and 

discharges as per the requirement and also provides long life 

that lead acid batteries. It is also known as traction batteries 

where the traction of vehicle is done by motor given the 

supply from the battery. 

 
HIGH VOLTAGE STORAGE BATTERY Deep-cycle, 

lead-acid batteries have been employed in 

renewable energy and reliably used in off- grid applications 

globally for decades. 

Cost: Typical deep-cycle, lead-acid batteries cost 

about half as much as lithium-ion. 

Cycling: Valve-regulated lead-acid (VRLA) 

batteries include absorbed glass mat (AGM) and gel models. 

Many AGMs batteries available in the market are primarily 

built for dual-purpose or standby applications like 

emergency backup, but not deep cycling. However, new 

deep-cycle AGM designs have increased performance and 

total energy output making them a good choice for 

renewable energy applications at a lower price point than gel 

batteries. 

 

F. Max 232 

Max232 is designed by Maxim Integrated Products. This IC 

is widely used in RS232 Communication systems in which 

the conversion of voltage level is required to make TTL 

devices to be compatible with PC serial port and vice versa. 

This chip contains charge pumps which pumps the voltage to 

the Desired Level. It can be powered by a single +5 volt 

power supply and its output can reach +_7.5 volts.MAX232 

comes in 16 Pin Dip and many other packages and it 

contains Dual Drivers. It can be used as a hardware layer 

convertor for 2 systems to communicate 

simultaneously.Max232 is one of the versatile IC to use in 

most of the signal voltage level conversion problems. 

G. L293D IC 

L293D is a typical Motor driver or Motor Driver IC which 

allows DC motor to drive on either direction. L293D is a 16-
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pin IC which can control a set of two DC motors 

simultaneously in any direction. It means that you can 

control two DC motor with a single L293D IC. It works on 

the concept of H-bridge. H-bridge is a circuit which allows 

the voltage to be flown in either direction. As you know 

voltage need to change its direction for being able to rotate 

the motor in clockwise or anticlockwise direction, hence H-

bridge IC are ideal for driving a DC motor. 

 

H. DC Motor 

Electrical DC Motors are continuous actuators that convert 

electrical energy into mechanical energy. The DC motor 

achieves this by producing a continuous angular rotation that 

can be used to rotate pumps, fans, compressors, wheels, etc. 

As well as conventional rotary DC motors, linear motors are 

also available which are capable of producing a continuous 

liner movement. 

 

I. IR sensor 

An infrared sensor is an electronic device, that emits   in   

order   to   sense   some   aspects   of     the surroundings. An 

IR sensor can measure the heat of an object as well as 

detects the motion. These types of sensors measure only 

infrared radiation, rather than emitting it that is called as a 

passive IR sensor. Usually in the infrared spectrum, all the 

objects radiate some form of thermal radiations. These types 

of radiations are invisible to our eyes, that can be detected 

by an infrared sensor. The emitter is simply an IR LED 

(Light Emitting Diode) and the detector is simply an IR 

photodiode which is sensitive to IR light of the same 

wavelength as that emitted by the IR LED. When IR light 

falls on the photodiode, the resistances and these output 

voltages, change in proportion to the magnitude of the IR 

light received. 

 

J. Elevator Motor 

Elevator motor is commonly used for the lifting purpose 

mainly in cranes where heavy load needs to be lifted. 

Previously DC motors were used because of some 

disadvantages now AC motors are in practice 

 
These are heavy load motor as it involves the moving of 

heavy weighted cars (Automated). AC supply is given either 

from battery by inverting or from source of industrial supply 

from grids. Motor specifications is chosen based on the 

requirement in the charging station 
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IV. WORKING 

 
The system starts with RFID reading of tag from 

the vehicle, when it is assured that it is an authorized one 

then the microcontrollers pf charging station and the coming 

vehicle communicates via Zigbee, to share the details of type 

of car and battery system, capacity of battery, % of battery 

available, based on this the micro controller of charging 

station allots the base and time limit for the vehicle and cost 

too. Coming to the automated system it has an mechanical 

tract which is connected elevator motor, dragging the car to 

correct location for charging. Here the automation is done 

by IR sensors where each and every corner the diversions are 

made. 

 
Technically it can be stated as the max 232 is the 

interface between the zigbee wireless communication 

network and microcontroller and also between RFID reader 

and microcontroller. The BLDC and elevator motor are 

interfaced with microcontroller by L293D and AC drive 

respectively. There is one point to be noted that these are 

heavy duty motors as the process involved requires such 

specifications.  Smart charging is mainly. due to the 

communication of two microcontrollers. 

 

V. SIMULATIONS AND OUTPUT 

The solar panel output is simulated in the MATLAB system 

as the output of solar panel is fed to boost converter and then 

it is stored in the battery. The working of the boost converter 

is shown below 

VI. CONCLUSION 

Implementing the solar panel energy conversion reduces the 

usage of grid supply with that renewable energy usage is 

optimized. The use of RFID technology further improves the 

system to gain more importance in identification of vehicle 

and authentication. Reducing man power by making it 

automated. Presenting a future scope of advanced charging 

system of electrically operated vehicles gives a better and 

clean energy management system. 
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