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1. §
picture through Wifi camera and process the image of license plate. It will connect with database and subtract the toll from user account. When the toll is received the barrier will be moved automatically and after the car has passed the barrier will be placed again automatically. 
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Authors ? ? ? ? : Dept. of Electrical & Electronic Engineering, AIUB, American International University, Bangladesh. E-mails : kawser.j.raihan@ieee. org, rufias_aiub@hotmail.com, abdul.kaium49@gmail.com, mahfuj.shekh@gmail.com Abstract -The highway toll system has already been developed and widely used in many developed countries. But most of them use Radio Frequency ID. In developing countries RFID for each car does not exist. And using RFID is still a costly solution. Some of the developing countries use image processing technique to detect license plate for auto toll system. But the problem is not solved yet due to high price of host device (e.g. computer) to run. Implementation of image processed toll systems are only limited in some places. Keeping these problems in mind we have developed this project where raspberry pi will be used as host. This minicomputer has the ability of image processing and control a complete toll system. A camera will be used to take picture of the vehicle's name plate to sort the toll charge according to vehicles category. Along with multiple automatic tolls taking booth there will be a manual booth with operator also who will handle those vehicles which experience issues with any of the automatic toll taking booth. n developing countries likes Bangladesh the amount of vehicle is increasing rapidly. According to 3rd-EST-Forum Bangladesh Country Paper, annual growth of I vehicle is more than 10% and most of them are motor vehicle [1]. So the manual toll system has become a real concern in Bangladesh. Being one of the leading developing countries, Bangladesh is not able to implement automated toll system due to its vast vehicle amount and high cost of implementation on a large scale. At present Bangladesh government has taken steps to digitalize all the vehicles license plate number. So, countries with digitalized license plate numbers can use this project to implement at a negligible cost for automated toll system. There are several countries like china has developed RFID based toll system [2]. There are some researches on developing image processing based toll system like Vehicle Number Recognition System For Automatic Toll Tax Collection by Shoaib Rehman [3] but it's based on computer dependent image processing system. In this system raspberry pi based image processing system depending automated toll system has been proposed. Raspberry Pi will take , Figure 1 : Complete project outline of Automated toll system There are two types of unit in this system. One is automated toll unit and another is manually toll collecting unit. Both these units are connected internally through RF transceiver. If automated unit face any obstacles like unauthorized vehicle number, insufficient balance etc then the vehicle needs to pay toll through manual system. An automated toll processing unit consists of wifi camera to capture the license plate number. In processing there are Raspberry Pi, NRF24L01 transciever & Wifi USB dongle. In output section thermal printer, seven segment display & stepper motor is connected. Raspberry Pi receives the image from wifi camera through wifi network. And through optical character reading algorithm it identifies the license plate number. As the pi is connected with internet it transmits the number to server for matching and subtraction of toll from users account. When successful transaction occurs the stepper motor rotates 90degree clockwise and opens the barrier. Seven segment display starts back counting of 20seconds. Within 20seconds vehicle needs to pass the barrier and after 20s stepper motor again rotates 90degree anti clockwise and close the barrier. Thermal printer prints the toll token and the system is ready for the next vehicle.
If any problem occurs the vehicle is indicated to go to manual terminal for manual toll payment. Manual system also consists of Raspberry Pi, as input here keyboard and mouse is used. Operator will enter the license plate number manually. The toll amount will be entered manually and printer will print the token.
All three auto terminal is connected with manual terminal through NRF24L01 transceiver. If any problem occur auto terminals indicate that to the manual terminal. All the terminals are connected to a tweeter account. They keep updating car number, amount of toll taken or any other issue it faces on tweeter through wifi.   Heart of this project is raspberry pi minicomputer. To interface with NRF24l01 raspberry pi has SPI. MISO, MOSI, SCK & SS pins of NRF transceiver is connected with MISO MOSI, SCK & SS pins of raspberry pi. Uart is used to communicate with thermal printer. Rx of raspberry pi is connected with Tx of thermal printer. The tx of thermal printer is not needed. Wifi dongle is connected through USB port. Other parts like seven segment display, stepper motor are controlled through GPIO pins. In manual entry section keyboard and mouse is connected in USB port of raspberry pi. As display 24' tv is used which is connected through a AV cable. The complete system is running on Linux ARC platform.
Two shift register (74HC595) is used to control seven segment displays. The shift register holds what can be thought of as eight memory locations, each of which can be a 1 or a 0.
To set each of these values on or off, we feed in the data using the 'Data' and 'Clock' pins of the chip. The clock pin needs to receive eight pulses, at the time of each pulse, if the data pin is high, then a 1 gets pushed into the shift register, otherwise a 0. When all eight pulses have been received, then enabling the 'Latch' pin copies those eight values to the latch register. This is necessary; otherwise the wrong LEDs would flicker as the data was being loaded into the shift register. The chip also has an OE (output enable) pin, this is used to enable or disable the outputs all at once. The ULN2003 is a high voltage, high current darlington array containing seven open collector darlington pairs with common emitters. Each channel rated at 500 mA and can withstand peak currents of 600 mA. Suppression diodes are included for inductive load driving and the inputs are pinned opposite the outputs to simplify board layout. 4 GPIO of raspberry pi is needed to drive the stepper motor.
Image processing is the key factor of this project. In this project matlab is used to process the image [4]. In this project template matching algorithm is used. Here is the flow chart.     Raspberry pi based image processing is an new and advance technology which can open an era of computer vision. Other gestures and different types of image processing systems can be implemented in raspberry pi which will dramatically reduce the price of the system. But still there are some drawbacks like it has very limited memory which makes it difficult to store data and process database into it [6]. If these obstacles are overcome then it will become a great standalone embedded platform for different solutions. 
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