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Chapter 1:
LITERATURE SURVEY
1.1 ELECTRONIC TOLL COLLECTOR:
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Figure 1.1: Electronic toll
Electronic toll is an inter-operate-ability system allowing cashless payment at toll booths on national highways. It increases revenue, curbing leakages and ensuring smooth travel across the country.
The problem without Electronic toll system is that most people have to wait in the queue of slow moving vehicles of the toll booth. Other problems include delay in reaching the destination, time wasting, and cash exchange.

The main objective of E-toll project is to collect funds to finance the construction and maintenance of road network. In addition E-toll facilitates the delivery of sophisticated services based on information that the systems able to collect. The services include various things, from fleet management of private companies to directing traffic, avoiding traffic congestion or informing drivers about traffic jams and road accidents ahead of time. The E-toll system helps to avoid wasting of time. It will prove effective in tracking of stolen vehicles and cash exchange. It also avoids the delay in reaching the destination. Currently this technology is used in countries like U.S.A, Canada, Argentina, Mexico and Chile.   
1.2 RFID:
                              
[image: image2]                                                                      
Figure 1.2: RFID
Radio-frequency identification (RFID) is an automatic identification method, relying on storing and remotely retrieving data using devices called RFID tags or transponders.

An RFID tag is an object that can be applied to or incorporated into a product, animal, or person for the purpose of identification using radio waves. Some tags can be read from several meters away and beyond the line of sight of the reader.
Most RFID tags contain at least two parts. One is an integrated circuit for storing and processing information modulating and demodulating (RF) signal, and other specialized functions. The second is an antenna for receiving and transmitting the signal chip less RFID allows for discrete identification of tags without an integrated circuit, thereby allowing tags to be printed directly onto assets at a lower cost than traditional tags.

Electronic Toll Collection which is an automatic system does not require any personnel monitoring the operation. As RFID uses radio waves to communicate between the tag and the reader, the system is suitable for Electronic Toll Collection. 
1.3 MICROCONTROLLER P89V51RD2:
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Figure 1.3: P89V51RD2
A microcontroller (sometimes abbreviated µC or MCU) is a small computer on a signal integrated processor containing a processor core, memory, and programmable input/output peripherals. Program memory in the form of NOR flash or OTP ROM is also often included on chip, as well as a typically small amount of RAM. Microcontrollers are designed for embedded applications, in contrast to the microprocessor used in personal computers or other general purpose applications.

Microcontrollers are used in automatically controlled products and devices, such as automobile engine control systems, implantable medical devices, remote controls, office machines, appliances, power tools, and toys. By reducing the size and cost compared to a design that uses a separate microprocessor, memory, and input/output devices, microcontrollers make it economical to digitally control even more devices and processes. Mixed signal microcontrollers are common, integrating analog components needed to control non-digital electronic systems

Microcontrollers were originally programmed only in assembly language but various high level programming languages are now also in common use to target microcontrollers. These languages are either designed specially for the purpose, or versions of general purpose languages are C Programming languages. Compilers for general purpose languages will typically have some restrictions as well as enhancements to better support the unique characteristics of microcontrollers. Some microcontrollers have environments to aid developing certain types of applications. Microcontroller vendors often make tools freely available to make it easier to adopt their hardware.
1.3.1 Features of P89V51RD2:
· 80C51 Central Processing Unit.
· 5 V Operating voltages from 0 to 40 MHz
· 64 KB of on-chip Flash program memory with ISP (In-System Programming) and IAP (In-Application Programming).
· Supports 12-clock (default) or 6-clock mode selection via software or ISP.
· SPI (Serial Peripheral Interface) and enhanced UART.
· PCA (Programmable Counter Array) with PWM and Capture/Compare functions.
· Four 8-bit I/O ports with three high-current Port 1 pins (16 mA each).
· Three 16-bit timers/counters.
· Programmable Watchdog timer (WDT).
· Eight interrupt sources with four priority levels.
· Second DPTR register.
· Low EMI mode (ALE inhibit).
· TTL- and CMOS-compatible logic levels.
1.4 GRAPHIC LCD:
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Figure 1.4: Graphic LCD.
The technical characteristics of the graphic serial LCD are as follows:

1. Reading-protection.
 
2. Low power consumption.

3. Reliable. 

4. Stable. 

5. Extremely low back repair rate. 

6. Big memory space. 

These features helps for better display of the details related to Electronic Toll Collector system, so we have used Graphic LCD instead of LCD’s.

Chapter 2:               PROBLEM FORMULATION

With the use of Electronic Toll Collector (ETC) the throughput of the system can be increased three times. For that reason, ETC systems might represent a more feasible alternative than building additional toll lanes. One of the key factors for all the ETC projects is to calculate the benefits that it might produce before the actual implementation. There is a dearth of research done in integrating all the benefits for ETC. Previous studies show that the benefits for ETC are evaluated on an individual basis. In addition, since most of these projects are relatively new, the benefit analysis has been done with less accuracy.

The system considered consists of arriving vehicles, toll lanes and vehicles leaving the system. The lanes can be characterized into five basic types: manual, automatic (exact change or coin operated), mixed electronic toll, dedicated electronic toll (within a conventional plaza), and express electronic toll lanes. Manual toll lanes require all toll transactions to be handled by a toll collector. Automated lanes collect tolls by providing coin machines. Mixed ET lanes combine ET with toll collection system that is manual, automatic, or both. Dedicated ET lanes are contained within conventional toll plazas but permit ETC patrons only. Express ET lanes are physically separated from all other type toll lanes permitting free-flow (nearly 50 miles per hour or greater) speeds. This research integrates all the benefits associated with ETC and develops a model for the economically quantifiable benefits. Some of the questions that will be answered include finding right time for ETC implementation, determining it’s economic feasibility for the current traffic flow for a given toll plaza, and determining the effect of the number of ETC lanes on the benefits. The answers to these questions are needed before ETC systems are implemented given the huge investment required.

The economically quantifiable benefits considered while developing the model are the user and community benefits. The users benefited by ETC system include: daily commuters, non-regular users and users for business or personal purposes. Since toll plazas are located at many places, the community will also benefit from the installation often by reduction of mobile emissions that will impact the air pollution. Besides the number of non-attainment areas as specified by the Environment Protection Agency (EPA) are increasing and ETC could be an answer to this problem to some extent. But these benefits mentioned largely depend on the market share of the ETC users. Accurate estimation of the benefits will help to decide upon strategies required by the toll agencies for its successful implementation.
Chapter 3:


INTRODUCTION

Electronic toll collection system is used as a technology for fast and efficient collection of toll at the toll plazas. This is possible as the vehicles passing through the toll plaza do not stop to pay toll and the payment automatically takes place from the account of the driver.

The electronic toll lanes are set up with the special antennas that continuously send out signals. These signals are used to automatically identify the vehicles that travel by them. To use the electronic toll facility, the driver needs to set up an account and get an electronic transponder fixed in the vehicle. These transponders commonly known as the tags are usually fitted on the windshields of the vehicles. The tag has all the information regarding the patron’s account. The antenna continuously sends out a radio frequency (microwave) pulse, which returns only when it hits a transponder. These pulses are returned back from the transponder and are received by the antenna. These microwaves reflected from the tags contain information about the transponder’s number, patron’s account, balance, etc. Other information such as date, time, and vehicle count could be recorded depending upon the requirement of the data needed by the toll agencies. After encrypting the contents of this microwave, the unit then uses fiber-optic cables, cellular modems or wireless transmitters to send it off to a central location, where computers use the unique identification number to identify the account from which the cost of the toll should be deducted. ETC system uses diverse technologies for its working.
3.1 Electronic toll collection technologies
RFID

Radio Frequency Identification (RFID). An RFID tag (transponder) should be purchased by owners. This tag is attached to a car’s wind shield. Those who want to secure the RFID tag will be required to submit full particulars about their person, details of bank account and some other information. The authorities for selling of the tag will register all such details in their system. On toll plaza, RFID Readers with antennas will be installed. When a vehicle approaches the toll, the RFID Reader Antenna communicates wirelessly with the RFID tag located in the vehicle wind shield. At highway speeds (in excess of 100 kmph), the system identifies the car and charges the correct amount of toll to the bank account on record. In this system a vehicle will still have to stop at a booth but no human transaction between the vehicle occupants and toll booth operator is needed.
DSRC
Dedicated Short Range Communications (DSRC) uses microwave, or sometimes Infrared technology to transmit data over short distances between motorway systems and mobile units. Operating in the 5.8 GHz frequency range, the microwave DSRC data transmission technology is similar to the technology used in RFID smart tags, which will replace bar codes at some future time.
GPS

GPS is the geo-location system developed by the United States and first used in the 1980s for military applications. At the end of 1993, the US Department of Defense made the technology accessible to civilian users, and GPS is now used throughout the world for geo-location, positioning and navigation. Europe is developing its own geo-location system, Galileo, which is expected to be operational in 2008. Galileo will use a constellation of 30 satellites orbiting at an altitude of 24,000 km. It will be more precise than Global Positioning System and will also offer a number of other benefits to subscribers.
GSM

GSM (Global System for Mobile communication) is a digital mobile telephone system that has become wireless telephone standard in Europe. In the 1980s, prior to standardization, numerous systems were in use, for example, Radio COM 2000 systems in France, NMT 450 in the Benelux and Scandinavian countries, and TACS in Britain and C-Netz in Germany. Standardization around GSM technology was the catalyst for the cell phone’s immense success in Europe. In September 2001, the number of French mobile phone subscriptions surpassed the number of regular telephone lines in France. In electronic toll systems, mobile phone technologies can be used for payment transactions be it through SMS GSM or GPRS / Edge.
Digital tachography

Tachographs are installed in trucks weighing over 3.5 tons, as well as in vans and buses with more than 9 seats. Similar to the “black boxes” installed on aircraft, tachographs are used to verify drivers’ compliance with regulations, for example by recording the distance driven in a given period of time. Most tachographs still rely on analog technology, with the data recorded on a paper disk. It will require all new vehicles in this category to be equipped with digital tachographs. 
           For our project we have built the ETC system based on RFID technology.
An ETC system commonly utilizes radiofrequency identification (RFID) technology. RFID is a generic term used to identify technologies utilizing radio waves to automatically identify people or objects.
 RFID technology was first introduced in 1948 when Harry Stockman wrote paper exploring RFID technology entitled, “Communication by Means of Reflected Power”. RFID technology has evolved since then, and has been implemented in various applications, such as in warehouse management, library system, attendance system, theft prevention, and so on. In general, RFID is used for tracking, tracing, and identifying objects. A complete RFID system consists of a transponder (tag), reader/writer, antenna, and computer host. The transponder, better known as the tag, is a microchip combined with an antenna system in a compact package. The microchip contains memory and logic circuits to receive and send data back to the reader. These tags are classified as either active or passive tags. Active tags have internal batteries that allow a longer reading range, while passive tags are powered by the signal from its reader and thus have shorter reading range. Tags could also be classified based on the content and format of information. The classifications range from Class 0 to Class 5. These classes have been determined by the Electronic Product Code (EPC) Global Standard.  
Chapter 4:      Block diagram of Electronic Toll
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Figure 4: Block diagram of ETOLL
4.1 Block diagram explanation:
The block diagram of the ETOLL has the following blocks:
1. RFID card: The RFID card is the input to the ETOLL system. The RFID card contains a unique identification number. When the RFID card is activated identification number is transmitted to the RFID reader through radio waves.
2. RFID reader: The RFID reader reads the data from the RFID card and sends this information for signal conditioning. 

3. Signal Conditioning: The signals from the RFID reader is appropriately converted into that which can be given as input to the microcontroller.
4. Microcontroller:  The microcontroller is the brain of the system. It converts the conditioned signals into appropriate form to be displayed. The output of the microcontroller is then given to the graphic LCD.
5. Graphic LCD: The graphic LCD displays the appropriate information such as the vehicle number, type and the account balance information.

4.2 Model Description: 
[image: image6.jpg]



Figure 4.2: Model
The figure 4.2 shows the small scale model of the ETOLL we have built to demonstrate the working of ETOLL. The model has been built using art materials to give it a real look. The circuit is placed inside glass such that its details maybe known by inspection. The stepper motor is used for the toll is hidden. The graphic LCD is placed such that the information can been read. RFID reader also is hidden such that when the toy car with RFID card passes over it, the card is sensed.

Chapter 5:
CIRCUIT DIAGRAM
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Figure 5: Circuit Diagram of ETOLL using RFID

\
5.1 UNDER LYING TECHNOLOGY RFID:

5.1.1 RFID block diagram:
[image: image8.emf]
Figure 5.1: Block Diagram of RFID
The RFID reader transmits power to the RFID tag. The tag on receiving the power sends data to the reader. The signal transmission and reception takes place through radio waves depicted by the concentric circles in figure 4. The RFID reader has a transceiver which enables transmission and reception to and from the RFID Tag.

The system will be based on Radio Frequency Identification Technology. Every vehicle owner should purchase an RFID tag and that will be stuck on the windscreen of the vehicle. Now whenever the vehicle passes the lane of the toll booth across the country, the system will identify the vehicles and charge the appropriate toll which will be debited from the bank account. To build the system we use RFID card, Microcontroller or Microprocessor along with signal conditioning which are all in relevance to Digital Signal Processing, Microcontroller and Microprocessor which are the subjects studied during the course.
The Radio Frequency Identification System uses two main components:

· RFID card

· RFID reader

RFID card is similar to magnetic cards except for the communication protocol used the medium of transmission. It uses the medium of communication which is wireless whereas in magnetic cards it is different wires which supports fast and distant accessing instead of copying the card to the reader as in magnetic card.
5.1.2 RFID MODULE:

                                                                                                                                     
[image: image9]    
Figure 5.1.2(a): RFID Module.
                                                                        
[image: image10]                                                                               

Figure 5.1.2(b): Pin diagram
The figure 5.1.2(b) shows the pin description for the RFID. The capacitors are used for signal conditioning. Pin Number 11 and 12 are used for transmission and reception respectively. The RFID module is connected to the microcontroller circuitry using a DB9 connector as shown.        
The moment we think about radio broadcasts or mobile telephones, one can readily appreciate the benefits of wireless communication. Extend those benefits for communication of data, to and from portable low cost data carriers, and one is close to appreciating the nature and potential of radio frequency identification (RFID). RFID is an area of automatic identification that has quietly been gaining momentum in recent years and is now being seen as a radical means of enhancing data handling processes, complimentary in many ways to other data capture technologies such as bar coding. A range of device and associated systems are available to satisfy an even broader range of applications.

Despite this diversity, the principles upon which they are based are quite straight forward, even though the technology and technicalities concerning the way in which they operate can be quite sophisticated. Just as one need not know the technicalities of a mobile phone or personal computer to use it, it is not necessary to know the technicalities to understand the principle, considerations and potential for using RFID. However, a little technical appreciation can provide advantage in determining system requirements and in talking to consultants and suppliers.

RFID stands for Radio-Frequency Identification. The acronym refers to small electronic devices that consist of a small chip and an antenna. The chip typically is capable of carrying 2,000 bytes of data or less.  The RFID device serves the same purpose as a bar code or a magnetic strip on the back of a credit card or ATM card; it provides a unique identifier for that object. And, just as a bar code or magnetic strip must be scanned to get the information, the RFID device must be scanned to retrieve the identifying information. In recent years, radio frequency identification technology has moved from obscurity into mainstream applications that help speed the handling of manufactured goods and materials. RFID enables identification from a distance, and unlike earlier bar-code technology, it does so without requiring line of sight. RFID tags supports larger set of unique IDs than bar codes and can incorporate additional data such as manufacturer, product type, and even measure environmental factors such as temperature.

Furthermore, RFID systems can discern many different tags located in the same general area without human assistance. In contrast, consider a supermarket checkout counter, where you must orient each bar-coded item toward a reader before scanning it. So why has it taken over 50 years for this technology to become mainstream? The primary reason is cost. For electronic identification technologies to compete with the rock-bottom pricing of printed symbols, they must either be equally low-cost or provide enough added values for an organization to recover the cost elsewhere. RFID isn’t as cheap as traditional labeling technologies, but it does offer added value and is now at a critical price point that could enable its large-scale adoption for managing consumer retail goods. Here I introduce the principles of RFID, discuss its primary technologies and applications, and review the challenges organizations will face in deploying this technology.

5.1.3 RFID PRINCIPLES:
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Figure 5.1.3: Active & Passive Tags.
Many types of RFID exist, but at the highest-level, we can divide RFID devices into two classes: active and passive. Active tags require a power source—they’re either connected to a powered infrastructure or use energy stored in an integrated battery. In the latter case, a tag’s lifetime is limited by the stored energy, balanced against the number of read operations the device must undergo. One example of an active tag is the transponder attached to an aircraft that identifies its national origin. 

 Another example is a low jack device attached to a car, which incorporates cellular technology and a GPS to locate the car stolen. However, batteries make the cost, size, and lifetime of active tags impractical for the retail trade. Passive RFID is of interest because the tags don’t require batteries or maintenance. The tags also have an indefinite operational life and are small enough to fit into a practical adhesive label. A passive tag consists of three parts: an antenna, a semiconductor chip attached to the antenna, and some form of encapsulation. The tag reader is responsible for powering and communicating with a tag. The tag antenna captures energy and transfers the tag’s ID.

The encapsulation maintains the tag’s integrity and protects the antenna and chip from environmental conditions or reagents. The encapsulation could be a small glass vial or a laminar plastic substrate with adhesive on one side to enable easy attachment to goods.
5.1.4 RFID reader:

                                           [image: image12.png]



Figure 6.1.4: RFID Reader

Radio-frequency identification (RFID) is a technology that uses communication through the use of radio waves to exchange data between a reader and an electronic tag attached to an object, for the purpose of identification and tracking. It is possible in the near future, RFID technology will continue to proliferate in our daily lives the way that bar code technology did over the forty years leading up to the turn of the 21st century bringing unobtrusive but remarkable changes when it was new RFID makes it possible to give each product in a grocery store its own unique identifying number, to provide assets, people, work in process, medical devices etc. all with individual unique identifiers - like the license plate on a car but for every item in the world. This is a vast improvement over paper and pencil tracking or bar code tracking that has been used since the 1970s. With bar codes, it is only possible to identify the brand and type of package in a grocery store, for instance. 

Furthermore, passive RFID tags (those without a battery) can be read if passed within close enough proximity to an RFID reader. It is not necessary to "show" them to it, as with a bar code. In other words it does not require line of sight to "see" an RFID tag, the tag can be read inside a case, carton, box or other container, and unlike barcodes RFID tags can be read hundreds at a time. Bar codes can only read one at a time. Some RFID tags can be read from several meters away and beyond the line of sight of the reader. 

The application of bulk reading enables an almost-parallel reading of tags. Radio-frequency identification involves the hardware known as interrogators (also known as readers), and tags (also known as labels), as well as RFID software or RFID middleware. Most RFID tags contain at least two parts: one is an integrated circuit for storing and processing information, modulating and demodulating a radio-frequency (RF) signal, and other specialized functions; the other is an antenna for receiving and transmitting the signal.

RFID can be either passive (using no battery), active (with an on-board battery that always broadcasts or beacons its signal) or battery assisted passive "BAP" which has a small battery on board that is activated when in the presence of an RFID reader. Passive tags in 2011 start at $ .05 each and for special tags meant to be mounted on metal, or withstand gamma sterilization go up to $5. Active tags for tracking containers, medical assets, or monitoring environmental conditions in data centers all start at $50 and can go up over $100 each. BAP tags are in the $3–10 range and also have sensor capability like temperature and humidity.
The term RFID refers to the technology. The tags should properly be called "RFID tags" not "RFIDs". Depending on mobility, RFID readers are classified into two different types: fixed RFID and mobile RFID. If the reader reads tags in a stationary position, it is called fixed RFID. These fixed readers are set up specific interrogation zones and create a "bubble" of RF energy that can be tightly controlled if the physics is well engineered. 

This allows a very definitive reading area for when tags go in and out of the interrogation zone. On the other hand, if the reader is mobile when the reader reads tags, it is called mobile RFID. Mobile readers include hand held, carts and vehicle mounted RFID readers from manufacturers such as Motorola, Intermec, Impinge etc.
5.1.5 RFID card:

                             [image: image13.png]


 
Figure 5.1.5: RFID Card

RFID stands for Radio-Frequency Identification. The acronym refers to small electronic devices that consist of a small chip and an antenna. The chip typically is capable of carrying 2,000 bytes of data or less. The RFID device serves the same purpose as a bar code or a magnetic strip on the back of a credit card or ATM card; it provides a unique identifier for that object. And, just as a bar code or magnetic strip must be scanned to get the information, the RFID device must be scanned to retrieve the identifying information.

RFID Works Better Than Barcodes

A significant advantage of RFID devices over the others mentioned above is that the RFID device does not need to be positioned precisely relative to the scanner. We're all familiar with the difficulty that store checkout clerks sometimes have in making sure that a barcode can be read. And obviously, credit cards and ATM cards must be swiped through a special reader. In contrast, RFID devices will work within a few feet (up to 20 feet for high-frequency devices) of the scanner. For example, you could just put all of your groceries or purchases in a bag, and set the bag on the scanner. It would be able to query all of the RFID devices and total your purchase immediately. (Read a more detailed article on RFID compared to barcodes.)

RFID technology has been available for more than fifty years. It has only been recently that the ability to manufacture the RFID devices has fallen to the point where they can be used as a "throwaway" inventory or control device. Alien Technologies recently sold 500 million RFID tags to Gillette at a cost of about ten cents per tag.

One reason that it has taken so long for RFID to come into common use is the lack of standards in the industry. Most companies invested in RFID technology only use the tags to track items within their control; many of the benefits of RFID come when items are tracked from company to company or from country to country.

5.2 89V51RD2 Microcontroller:
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Figure 5.2(a): Block diagram of P89V51 Microcontroller.
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Figure 5.2(b): Pin Diagram of Microcontroller
The figure 5.2(b) shows the pin description of the microcontroller P89V51RD2 controller used for our project.

Port1 is used to connect the data lines of Graphic LCD.
Port 3 is used to control the reset, read/write, enable interrupts of the Graphic LCD. It is also for the control signal.

Port 2 is used to control the stepper motor and the buzzer through a relay driver IC, ULN2803.

A crystal of 11.0592 MHz is used as the XLAT frequency.
The P89V51RD2 is an 80C51 microcontroller with 64 KB Flash and 1024 bytes of data RAM. A key feature of the P89V51RD2 is its X2 mode option. The design engineer can choose to run the application with the conventional 80C51 clock rate (12 clocks per machine cycle) or select the X2 mode (6 clocks per machine cycle) to achieve twice the throughput at the same clock frequency. The Flash program memory supports both parallel programming and serial In-System Programming (ISP). ISP allows a device to be reprogrammed in the end product under software control. The P89V51RD2 is also In-Application Programmable (IAP), allowing the Flash program memory to be reconfigured even while the application is running.

5.3 EEPROM:
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Figure 5.3(a): EEPROM
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Figure 5.4(b): Pin Diagram of EEPROM
Figure 5.4(b) shows the pin diagram of E2PROM. Input is given from SCL and SDA. It is powered by +5V.
EEPROM (also written E2PROM and pronounced "e-e-prom," "double-e prom" or simply "e-squared") stands for Electrically Erasable Programmable Read-Only Memory and is a type of non volatile memory used in computers and other electronic devices to store small amounts of data that must be saved when power is removed, e.g., calibration tables or device configuration.
When larger amounts of static data are to be stored (such as in USB flash drives) a specific type of EEPROM such as flash memory is more economical than traditional EEPROM devices. EEPROMs are realized as arrays of floating gate transistors.

EEPROM is user-modifiable read-only memory (ROM) that can be erased and reprogrammed (written to) repeatedly through the application of higher than normal electrical voltage generated externally or internally in the case of modern EEPROMs. EPROM usually must be removed from the device for erasing and programming, whereas EEPROMs can be programmed and erased in circuit. Originally, EEPROMs were limited to single byte operations which made them slower, but modern EEPROMs allow multi-byte page operations. It also has a limited life - that is, the number of times it could be reprogrammed was limited to tens or hundreds of thousands of times. That limitation has been extended to a million write operations in modern EEPROMs. In an EEPROM that is frequently reprogrammed while the computer is in use, the life of the EEPROM can be an important design consideration. It is for this reason that EEPROMs were used for configuration information, rather than random access memory.
5.4  MAX232 IC:
                           
[image: image18]
Figure 5.4: MAX232
The MAX232 from Maxim was the first IC which in one package contains the necessary drivers (two) and receivers (also two), to adapt the RS-232 signal voltage levels to TTL logic. The max 232 is a level shifter which converts RS-232 voltage level to TTL voltage levels, and vice versa. The RS-232 standard of voltage range is +3 to +25V for OV in TTL and -3 V to -25V for 5V in TTL. One advantage of MAX232 chip is that it uses a +5V power supply which is the same as the source voltage of 89V51RD2.

5.5 Graphic LCD: 
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Figure 5.5(a): Graphic LCD 
                            
[image: image20]
Figure 5.5(b): Pin Diagram of GLCD
Figure 5.5(b) shows pin diagram of Graphic LCD. It has 8 data lines which are connected to the microcontroller. It has control signals named CS1 and CS2. It also has Reset and Read/Write enable pins.
LCD graphics displays are available in a variety of sizes and resolutions up to 5.7". Besides the standard displays there are also some with Built-in Intelligence, Control Units with Touch Panel and serial interface RS-232, SPI or I²C bus. Many displays already have an integrated controller. This enables individual pixels to be set and deleted. In addition, the T6963C controller permits the use of an integrated 6x8 character set. The various displays are available both without illumination and with a variety of types of illumination: 

· LED illumination: yellow/green in color, problem-free 5V= supply voltage, extremely long life with 100,000 h. 

· LED illumination white/blue: 5V= supply voltage, half-brightness 10,000~50,000h long life, blue design - EL foil: blue, requires an EL inverter, energy-saving, limited life. 

· CFL tube: white, CFL inverter required, very bright, only possible with larger displays.

Accessories for graphics displays include appropriate High-Level-Graphics-Controllers, character sets, bezels and illumination inverters.

5.6 Buzzer:
                                
[image: image21]
Figure 5.6(a): Buzzer
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Figure 5.6(b): Circuit Diagram of Buzzer
Figure 5.6(b0 shows the circuit diagram for the buzzer. It is controlled by 5V. Its input is given by the microcontroller through the relay you driver ULN2803.
Buzzer is an integrated structure of electronic messages ringers, DC voltage power supply, are widely used in computers, printers, copiers, alarm, electronic toys, automobile electronic equipment, telephones, timers and other electronic products for hair sound device.
5.6.1 Structural Principle of Buzzer: 
· Piezo Buzzer:
                                                      
[image: image23]
Figure 5.6.1(a): Piezo Buzzer
Piezo Buzzer is mainly by multi-harmonic oscillator, piezoelectric buzzer, impedance matching device and resonator, composed of shell, some piezoelectric buzzer is also equipped with a light casing diode multivibrator constituted by the transistors or integrated circuits. 
When powered on (1.5 ~ 15V DC working voltage), multi-harmonic oscillator starts up with an output between 1.5 ~ 2.5 kHz audio signal and the impedance matching device promotes the piezoelectric buzzer sound. Piezoelectric buzzer has the PZT or PMN piezoelectric ceramic materials. In the ceramic coating on both sides of the silver electrode by polarization and aging treatment, and then with the brass plates or stainless steel pieces stick together. 
· Magnetic buzzer :


  

[image: image24]
Figure 5.6.1(b): Magnetic Buzzer
Magnetic Buzzer is formed by the oscillator, the electromagnetic coil, magnet, vibration diaphragm and shell and other components. 
When powered on, the audio oscillator signal passes current through the electromagnetic coil, then electromagnetic coil creates a magnetic field, producing vibrating diaphragm in the electromagnetic coil and magnet interaction, periodically produces vibrating voice. 

5.6.2 Active and Passive buzzer distinction:
[image: image41.png]
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    Figure 5.6.2(a): Active Buzzer                        Figure 5.6.2(b): Passive Buzzer
Now on the market because of their small size, a small buzzer (diameter only 11 mm), light weight, low price, solid structure, and is widely used in electrical equipment needs sound, such as electronic circuit production. 
Further to determine active and passive buzzer, you can also use the multi meter to test resistance profile. Buzzer with a black sheet document access "+" pin, red table pen back and forth to touch the other pins, if triggered the cracking, cracking sound and the resistance only 8Ω (or 16Ω) is passive buzzer; if given continuous sound, and the resistance of a few hundred more is active buzzer. Buzzer directly connected to the rated active power (new buzzer has stated on the label) can produce continuous sound; and passive electromagnetic buzzer and the speaker is like a need access to the audio output circuit voice. 
5.6.3 Working of Buzzer:
[image: image42.png]


The buzzer subsystem produces a 2 KHz audible tone when powered. The buzzer will sound when the signal coming into the driver is high. It must be connected to a transistor, Darlington or transducer driver subsystem.
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Figure 5.6.3: Buzzer Working.
The buzzer is connected between the supply rail (+V) and the input signal. This acts as load on the driver. When the input signal coming into the buzzer subsystem is low, a potential difference across the buzzer causes current of current to flow. It is this flow that causes the buzzer to sound.
5.6.4 Types of Buzzers:
· Flying Lead Buzzers:

 
[image: image28]
Figure 5.6.4 (a): Flying Lead Buzzer
Flying Lead Buzzers for external mounting, ideal for robots and alarm systems. Available in both AC and DC types, with sound output up to 110dB.
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· PCB Mount Buzzers:
                                                     
[image: image29]
Figure 5.6.4 (b): PCB Mount Buzzer
It is small, compact PCB Mount Buzzers in AC and DC type, ideal for use with microcontrollers and control systems. Consumes low current and produces loud sound output.[image: image44.png]



· Electromechanical Buzzers

                                                    
[image: image30]
Figure 5.6.4(c): Electromechanical Buzzers
Basic Electromechanical Buzzer with single sound output and DC operating Voltage. Easy to use and ideal for warning indication
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5.7 Stepper Motor:
[image: image31.jpg]



Figure 5.7(a): Stepper Motor
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Figure 5.7(b): Pin Diagram for Stepper Motor
A stepper motor (or step motor) is a brushless, synchronous electric motor that can divide a full rotation into a large number of steps. The motor's position can be controlled precisely without any feedback mechanism (see Open-loop controller), as long as the motor is carefully sized to the application. Stepper motors are similar to switched reluctance motors (which are very large stepping motors with a reduced pole count, and generally are closed-loop commutated).

5.7.1 CHARACTERSTICS:

· Stepper motors are constant power devices.
·  As motor speed increases, torque decreases (most motors exhibit maximum torque when stationary, however the torque of a motor when stationary 'holding torque' defines the ability of the motor to maintain a desired position while under external load).
·  The torque curve may be extended by using current limiting drivers and increasing the driving voltage (sometimes referred to as a 'chopper' circuit; there are several off the shelf driver chips capable of doing this in a simple manner).
· Steppers exhibit more vibration than other motor types, as the discrete step tends to snap the rotor from one position to another (called a detent). The vibration makes stepper motors noisier than DC motors.
· This vibration can become very bad at some speeds and can cause the motor to lose torque or lose direction. This is because the rotor is being held in a magnetic field which behaves like a spring. On each step the rotor overshoots and bounces back and forth, "ringing" at its resonant frequency. If the stepping frequency matches the resonant frequency then the ringing increases and the motor comes out of synchronism, resulting in positional error or a change in direction. At worst there is a total loss of control and holding torque so the motor is easily overcome by the load and spins almost freely.
·  The effect can be mitigated by accelerating quickly through the problem speeds range, physically damping (frictional damping) the system, or using a micro-stepping driver.
· Motors with a greater number of phases also exhibit smoother operation than those with fewer phases (this can also be achieved through the use of a micro stepping drive)

5.8 Push Button Switch:

[image: image33.png]



Figure 5.8: Push Button Switch
A push-button (also spelled pushbutton) (press-button in the UK) or simply button is a simple switch mechanism for controlling some aspect of a machine or a process. Buttons are typically made out of hard material, usually plastic or metal. The surface is usually flat or shaped to accommodate the human finger or hand, so as to be easily depressed or pushed. Buttons are most often biased switches, though even many un-biased buttons (due to their physical nature) require a spring to return to their un-pushed state. Different people use different terms for the "pushing" of the button, such as press, depress, mash, and punch. The "push-button" has been utilized in calculators, push-button telephones, kitchen appliances, and various other mechanical and electronic devices, home and commercial.

In industrial and commercial applications, push buttons can be linked together by a mechanical linkage so that the act of pushing one button causes the other button to be released. In this way, a stop button can "force" a start button to be released. 
This method of linkage is used in simple manual operations in which the machine or process have no electrical circuits for control.
Pushbuttons are often color-coded to associate them with their function so that the operator will not push the wrong button in error. Commonly used colors are red for stopping the machine or process and green for starting the machine or process.
 Red pushbuttons can also have large heads (called mushroom heads) for easy operation and to facilitate the stopping of a machine. These pushbuttons are called emergency stop buttons and are mandated by the electrical code in many jurisdictions for increased safety. This large mushroom shape can also be found in buttons for use with operators who need to wear gloves for their work and could not actuate a regular flush-mounted push button. As an aid for operators and users in industrial or commercial applications, a pilot light is commonly added to draw the attention of the user and to provide feedback if the button is pushed.


 Typically this light is included into the center of the pushbutton and a lens replaces the pushbutton hard center disk. The source of the energy to illuminate the light is not directly tied to the contacts on the back of the pushbutton but to the action the pushbutton controls. In this way a start button when pushed will cause the process or machine operation to be started and a secondary contact designed into the operation or process will close to turn on the pilot light and signify the action of pushing the button caused the resultant process or action to start. In popular culture, the phrase "the button" (sometimes capitalized) refers to a (usually fictional) button that a military or government leader could press to launch nuclear weapons.

Chapter 6:
SYSTEM SOFTWARE
6.1 Keil Compiler:
[image: image34.png]



Figure 6.1: Keil Microvision3
This technical note describes the use of the Keil uVision3 Integrated Development Environment in the development of a *C* based, Micro Converter application. The Keil 8051 compiler package includes uVision3 which is an Integrated Development Environment (IDE) along with all the utilities you may need to create embedded application programs for the Micro Converter family.

An evaluation copy of the Keil C51 developers kit (PK51) is available as part of Micro Converter tools chain. This evaluation copy will create applications that are 2Kb and smaller. You may use it to create and test your own target programs and also to evaluate the Keil environment.

Before writing any C-code, a project associated with our code needs to be created. This is done by first creating a new folder in the Keil directory in which your project will be saved. Next the Keil uV3 application can be launched and a new project is created.

The 8051 Family is one of the fastest growing Microcontroller Architectures. More than 400 device variants from various silicon vendors are today available. New extended 8051 Devices, like the Philips 80C51MX architecture are dedicated for large application with several Mbytes code and data space. For optimum support of these different 8051 variants, Keil provides the several development tools that are listed in the table below. A new output file format (OMF2) allows direct support of up to 16MB code and data space. The CX51 compiler is a variant of the C51 compiler that is designed for the new Philips 80C51MX architecture. UVision3 is a powerful means to develop your Micro Converter application in assembly or high level C.

6.2 Flash Magic Software:
8051 Development Board supports major chips from Philips. It is used for programming flash programmable microcontrollers which support serial programming of devices. Flash microcontroller can be erased and re-written as many times as possible. Flexibility to reprogram number of times and its low cost make it ideal for use in a wide areas of applications. This product is a combination of intelligent hardware and software. Boot loader inside the Chip that understands a protocol received from computer through serial port. On computer side software called 'Flash Magic' is started that identifies the hardware and the chip inserted. Program for the target microcontroller can be now either read back or sent as Intel format HEX file. Support locking of devices to prevent reading back of programmed chip. After locking the chip can still be erased and used again for loading new programs. Atmel series can only test in this Development Board. 
The software features are given below:

· Support major Philips devices.

· Lock of programs in chip supported to prevent program copying.

· ZIF socket on-board Compatible 40 pin Microcontrollers. 

· Auto Erase before writing and Auto Verify after writing. 

· Informative   status bar and access to latest programmed file.
· Simple and Easy to use.
Chapter 7:            ALGORITHM & FLOWCHART

7.1 Algorithm:

Step1:
Read the input from RTC.

Step2:
Check for sufficient balance on the RFID card. 

Step3:
If there is sufficient balance goto step 5, else request for password to Recharge card.
Step4:
Continue reading the card.

Step5:
Deduct the appropriate amount for that card and do a time stamp.

Step6:
Display the details on the GRAPHIC LCD.

Step7:
Open the gate and wait for the vehicle to pass.

Step8:
Close the gate.
Step9:
Repeat steps 1 through 8. 
7.2 Flowchart: 
[image: image35]
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Chapter 8:              TEST AND RESULT
8.1 Test:
	Vehicle type
	Vehicle number
	Toll amount
	Remaining balance

	
TRUCK
	     KA 02 HL 4267
	40
	460

	        BUS
	
KA 27 BA 2109
	35
	465

	
CAR
	     KA 02 RS 2919
	25
	475

	        2-WHEELER
	     KA 02 TR 6023
	20
	480


8.2 Result:
The above mentioned tests were performed and the following results were                observed:
1. According to the RFID card, the appropriate toll amount is deducted and the balance is displayed.

2. As an extension, a system to recharge the card can be incorporated using a matrix keypad interfaced to port 1 of microcontroller.

Chapter 9:
       APPLICATIONS
· RFID technology can dramatically decrease vehicle queuing at automobile toll plazas, speed throughput, and significantly improve the quality of life for commuters and communities
· Electronic toll collection transactions can occur under normal highway driving conditions. Open road tolling eliminates plaza barriers and creates a new toll road design that mitigates & communities.

· High occupancy vehicle tolling is an extension of electronic toll collection. It is also a concept that is rapidly gaining popularity among transportation agencies and planners as it allows them to make better use of the often underutilized High Occupancy Vehicle (HOV) or car pool lanes. With high occupancy tolling, Single Occupant Vehicles (SOVs) can drive on HOV lanes for a fee.
· Open road tolling gives toll authorities the flexibility to set variable pricing for toll services. Pricing types include premiums or discounts based on the time of day and congestion level.

· Variable pricing models can be pre-established, or modified in real time, responding to existing traffic situations. Variable pricing allows the transportation authority to maximize the use of HOV lanes.

Chapter 10:

MERITS & DEMERITS
10.1 Merits of Electronic Toll Collection:

· Congestion reduction -- The toll transaction rate is highly increased due to the use of ETC systems. Since the vehicles do not stop at the toll facility, the throughput is highly increased. This has considerable effect on the congestion of the toll plaza. As the proportion of the ETC user’s increases the congestion in the manual as well as the automatic lanes is also reduced. The average number of vehicles waiting in the queue reduces and so the average waiting time is reduced.

· Increased Capacity -- It is observed that the capacity of the electronic lane increases by three fold. The toll plaza would be able to accommodate the increasing traffic without requiring building additional lanes.

· Fuel saving -- The deceleration, acceleration and idling is completely eliminated. This results in gas saving for the patrons using ETC. Besides the elimination of acceleration and deceleration results in reduction of the operating cost of the vehicles.

· Operating cost saving -- Over a period of time, the toll collecting cost is reduced. There is reduction in the man-hour required as the system does not require any human interaction for the toll transaction.

· Time saving -- ETC users do not stop for paying toll, thus there is considerable saving in the travel time. Besides the travel time reliability is increased as the travel time can be estimated fairly accurately.

· Emission control -- Due to the elimination of the acceleration and idling, vehicular emissions are reduced. Though this benefit only affects the surrounding area, it is seen that there is an increase in the highway financing by building toll plazas. In many non-attainment areas as declared by Environment Protection Agency (EPA), ETC seems to be one of the possibilities for air pollutant reduction.

· Enhanced cash handing -- There is no cash transaction for the ETC lane so cash handling is reduced so difficulties with cash handling is eliminated. Thus aid in enhanced audit control by centralizing user accounts.
· Payment flexibility -- The patrons do not have to worry about searching for cash for the toll payment. Since the patrons set up account for ETC usage it gives customers the flexibility of paying their toll bill with cash, check, or even credit cards.

· Enhanced data collection -- Information such as vehicle count over the time of the day, date, time etc can be obtained due to the deployment of this technology. This helps in making decisions regarding the pricing strategies for the toll providers. It also helps planner to estimate the travel time that aid in designing decisions.

· Incident reduction --It is observed that there is reduction in the number of incidents caused near the toll plazas (Gillen, 1999).
With all these benefits, it is evident that there exists a lot of opportunity of research in studying the impacts of these benefits over the ETC lanes. This research will address all the quantifiable components of the benefits on the integrated basis.

10.2. Demerits of Electronic Toll Collection:


• There are Undetected Incorrect Reads – referring to the incorrect read of a tag that the registration hardware or software does not catch. This scenario constitutes either a “free ride” for the motorist, or an undeserved fine for failure to pay – which can be a hefty price. 


• Theft – the tags are, in essence, “electronic money” and therefore there will be motivation to steal them. Specially-designed tags that are permanently affixed to the windshield have been created to deter anyone from trying to remove it without damaging the tag. 


• A customer’s account can be subjected to hackers. 


• Job loss- attendants will be replaced with electronic tolls.

Chapter 11:
Scope for Future Research

          Some extensions that can be made to this research are as follows:

1.  Though these are the major benefits, incorporation of other benefits like the reduction in incident sat the toll plaza due to the ETC implementation would give a more comprehensive benefit model.

2. Incorporate the value of the increased reliability due to the ETC system the reliability of the travel time is increased due to the ETC deployment and it has an impact on the value of travel time. The estimation of this factor would give better estimate of the travel time savings.
3. Study the effects of other delay models on the travel time and delay estimation Delay model used for this research was from the Highway Capacity Manual 2000. A model more specific to toll plaza would give better estimate for the waiting times at the manual and automatic lanes.

      4. Develop a dynamic system for ETC conversion.
 In the current research, the number of ETC lanes and their time of implementation are             decided based on the delays at the ETC lane and the value of the benefits. Thus an algorithm can be developed to decide upon the optimum number of ETC lanes as compared to the manual and automatic lanes and also take into account the lane type that needs to be converted in order to maximize the benefits and reduce the delays at the toll plaza.

Chapter 12:


CONCLUSION

The Electronic Toll Collection technology concept of prepaying tolls is catching on nationally and globally. It is instituted in Florida. The ETC system is also emerging around the world such as Japan. The ETC companies are working on continuing to make ETC attractive to consumers. To date the most successful region-wide toll collection institution is the Inter-agency Group formed in 1990. They have created, installed and operated a regional ETC in New York, New Jersey and Pennsylvania.

This project will eliminate the manual presence near tollgate as well as time required to pay toll. Due to the degree of complexity related to measuring the advantage of establishing Electronic Toll Collection systems, literature generally stops short of modeling an all-inclusive set of benefits of the system. In this research, a model that incorporates the impact on both the users and the society as a whole and evaluates the financial benefits over the lifespan of the ETC investment is developed.

Chapter 13:
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APPENDIX
Chapter15:


APPENDIX

RFID:

	  
    Company is dedicated to providing products and services that enable companies to use Radio frequency identification (RFID) in a variety of ways including automatic identification and data capture (AIDC) solutions. We pride ourselves in providing customers with inexpensive RFID solutions that integrate well with other systems. 
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    RFID Reader Module, are also called as interrogators. They convert radio waves returned from the RFID tag into a form that can be passed on to Controllers, which can make use of it. RFID tags and readers have to be tuned to the same frequency in order to communicate. RFID systems use many different frequencies, but the most common and widely used & supported by our Reader is 125 KHz.

The reader has been designed as a Plug & Play Module and can be plugged on a Standard 300 MIL-28 Pin IC socket form factor.
Functions

1. Supports reading of 64 Bit Manchester Encoded cards

2. Pins for External Antenna connection

3. Serial Interface (TTL)

4. Wiegand Interface also available

5. Customer application on request

Technical Data:

Frequency 

: 125 kHz

Read Range 

: up to 8 cm

Power supply 

: 5V DC ( ± 5 %)

Current consumption max.

: 60 mA

Operating temperature

: -20 ... +65° C

Storing temperature 

: -40 ... +75° C

Interface

: RS232 ( TTL),Wiegand and others (on Demand)

Dimensions (l x w x h) 

: 36 x 18 x 10 mm

Serial Interface Format

: 9600Baud, No Parity, 8 Data bits,1 Stop bit

Note: The TTL RS-232 Interface can not be connected directly to a PC COM port. Therefore the signal must be converted to RS 232 level for PC connection.

This Firmware has the following Functions:

· Read Tag-ID

· Send Tag-ID in ASCII Format through the Serial/ Wiegand Interface.

Sequence starts with Tag ID follows from Carriage-Return/Line-Feed (0Dh 0Ah),       Example: '041201938C<CR><LF>'

RFID 125 Reader Module PIN Diagram
[image: image39.jpg]



PIN NO.
SIGNAL
DESCRIPTION
  6

 TxD

 Transmit data (TTL level) output from module to serial interface

 4

 Wiegand DATA HIGH 
( available in Wiegand )

 It will give DATA HIGH signal.

  8

 RxD

 Receive data (TTL level) input to the module from serial interface

 14

 LED ( active low)
(available in RS 232 ) 

 Wiegand DATA LOW 
( available in Wiegand )

 LED will glow for 280 ms when tag is detected 

 It will give DATA LOW signal.

  12

 Buzzer (active low)

 Buzzer will buzz for 280 ms when tag is detected

Note:
1. Reader module has to be mounted on non-metallic surface; else it may affect the operation of reader.

2. Buzzer & LED are Active low signals.

3. For Buzzer & LED current limiting Resister has to be mounted. MAX current is 20mA. (470 or 510 ohms for LED and 240 or 270 Ohms for Buzzer)

4. LED’s Anode and Buzzer’s Positive marked pin to be connected to Vcc
5. Wiegand out put format is also available in select readers.

Applications:
Our readers can be used for Access control, Time & Attendance, Vending machines, industrial and other applications where Reading the data from the Card only is required.

LAN Enabled RFID Reader – EAD RFID

EAD RFID is a combination of our Ethernet Adapter – EAD 01 and the RFID reader module. This unit contains our EAD 01 B Board level Serial to LAN converter, RFID module which can read the Tags and Built-in Antenna to pick up the RFID signal, a buzzer to indicate the successful reading of the card and a LED indication.
The Unit can additionally support Time Stamping function with Real Time Clock as an Option. This unit can store up to 20 K of Data in its memory until the Server or PC software polls to pick up the data. (With a 10 digit Tag and Time Stamp, up to 800 records)
We can also customize this product for System Integrators or Software developers to meet their software requirement.


	 



	

	


Application:
Automation plays an important role in Industries. Apart from this, Automation has also made the domestic life easier. There are lots of advantages like saving man power, higher accuracy in work; quick process etc. apart from this automation also leads to the technological improvement of the country. The developing as well as developed countries needs technology not only in industries also in domestic life. The safety systems in home, automation in home also plays a big role in countries development towards technology. In this project, RFID technology is used for automating the public distribution of sugar, rice, kerosene etc. It is completely safe and secured way of delivering food stuffs to the people who get it through PDS. In particular in developing countries, 90% of the people 
depending on PDS for getting their goods like rice, wheat, sugar, kerosene etc. It is purely a society oriented project which helps the people to get right amount of commodities from the Ration shop.
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