Final Project Proposal
Course: Real time embedded computing
Instructor: Dr.DeSouza
Ning, Guanghan       paw:gnxr9

1. Description
The project is about a Vehicle Retrieval System where a camera would capture pictures and localize the license plate, segment the characters and recognize them. Working in an image processing lab and researching in this area, I am hoping to implant my program to Ts-7250 or other hardware with necessary peripherals to simulate the process of vehicle retrieval. After segmentation of the plate into several characters, multiple threads will be created to recognize each character. If one of those threads have met a problem, at least some of the characters will be recognized. This is very important in that if one character is missing, the program would still provide important information for the traffic police. 

2. Hardware part
Multiple TS-7250 boards and one auxiliary board will be needed.  
The "main board" performs segmentation on license plate images. Its auxiliary board provides time to capture/load license plate images. 
"Child boards" need to receive segmented characters from the "main board". The characters are transmitted through ports. 
The "child boards" will recognize the character received and then send the recognized number back to the "main board" through ports.
The "main board" exhibits the recognized numbers. 
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(Diagram1. hardware part)

3. Software part
3.1 The "main board" side
The module for the "main board" will check the B0 button of its auxiliary board. 
Once B0 button on the auxiliary board of the TS-7250 "main board" is pressed, which simulates the process of this Vehicle retrieval system capturing the image of vehicles, the module will send the message through a fifo to the main thread, who will then read  license plates from a pre-defined directory. The main thread will thereafter perform segmentation of the plate.
 The user space program for the "main board" have three set of threads. Aside from the main thread mentioned above, one set of threads will ask from the main thread for the segmented characters through a shared buffer,  then send the segmented characters to "child" boards via the ports.
Another set of threads will do the job of receiving recognized numbers from "child boards". Once the numbers are received, the threads send them to the main thread through several named pipes.
Once the main thread receives the recognized numbers, since it knows which number comes from which thread, it then prints out the numbers in the same order as they are shown on the plate. Semaphores will be used as a form of synchronization. The main thread only prints out the results after the threads that send the numbers are synchronized. 

3.2 The "child boards" side
There are two threads for the user space program(for each of the child board). For each child board, one thread receives the corresponding character from the "main board", put them in a shared buffer. The other thread reads from the shared buffer the segmented character, perform character recognition, and then send the recognized number back to its corresponding "main board"-thread. 
 (
child board
 program
) (
char
) (
Memory
 (License late images)
) (
thread
1-
1
)

                                                                                                                                                                          port
 (
child board
 program
) (
thread
1-
2
) (
shared
 memory
) (
Kernel module RT task
) (
Main thread
)                                                                   [image: ]
[image: ]
 (
child boa
rd program
 
) (
thread
1-
n
)                                                       fifos                                    named pipes                         [image: ]   
                                                                                                                           

 (
thread 2-
2
) (
thread 2-1
) (
thread 2-
n
)
 (
number
)                                                                                            ......
 
                                                                                                                                                             port


(Diagram2. Software part- "main board" side)
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(Diagram3. Software part- "child board" side)
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