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ABSTRACT 

License Plate Recognition System is an automatic plate vehicle identification 

system which is primarily designed for parking lot access control. The system 

utilizes image processing which is an advance information processing technology. 

Plate extraction, character segmentation and character recognition are the three main 

processes applied to develop the system. Artificial neural network serves as the 

technique in order to allow the system to train and learn on its own given the training 

data acquired. LPR System is designed to recognize plate characters in the shortest 

possible time, as efficient as possible in order to be stored in designated database for 

parking automation. The system reads a plate number upon entry of a vehicle and 

then provides an identification ticket that will be presented when the vehicle exits. 

Parking ticket serves as the main output which includes all information on the 

activity made inside the parking area (time in and time out) and the computation of 

fees. The system also displays the available parking slots.  

  Misdetection rate is 8.22 % while false detection is 24.01 %. Over-all 

accuracy of the system in performing all processes is 73.72 %.  

 

 

 

 

 



viii 

 

Copyright © 2013 

De La Salle University – Dasmariñas 

College of Science and Computer Studies 
Computer Studies Department 

 

TABLE OF CONTENTS 

Contents            Page numbers 

Title Page  .................................................................................................................i 

Approval Sheet  ....................................................................................................... ii 

Certificate  .............................................................................................................. iii 

Abstract  .................................................................................................................. iv 

Acknowledgement  ................................................................................................... v 

Table of Contents  ................................................................................................ viii 

List of Figures  ......................................................................................................... x 

List of Tables  .......................................................................................................... xi 

I. Introduction 

1.1 Project Context  .............................................................................................. 1 

1.2 Purpose and Description  ................................................................................. 2 

1.3 Objective  ........................................................................................................ 5 

1.3.1 General Objective  ................................................................................... 5 

1.3.2 Specific Objective  .................................................................................... 5 

1.4 Scope and Limitations  .................................................................................... 5 

II. Review of Related Literature 

Foreign Literature  

2.1 Artificial Intelligence –Back Propagation Neural Network  ............................. 9 

2.2 Data Mining  ................................................................................................. 10 

2.3 Intelligent Characters Recognition  ................................................................ 11 

2.4 Object Detection  ........................................................................................... 12 

2.5 Fuzzy Image Processing  ............................................................................... 13 

2.6 Histogram Based- Back Propagation Neural Network  ..................................... 1 

 Local Literature 

2.7 Multi-Feature Approach to Smoke Detection in Video .................................. 16 

2.8 Slant Correction of License Plate Images  ...................................................... 17 

2.9 Real-Time License Plate Localization for Difficult Cases  ............................. 17 

2.10 Tree Leaf Identification through Digital Image Processing  ......................... 18 

2.11 Image Manipulation using Edge Detection .................................................. 19 

2.12 Image Patter Recognition using Template Matching  ................................... 20 

III. Theoretical Framework  

3.1 Research Paradigm  ....................................................................................... 22 

3.2 Concept of the Study  .................................................................................... 24 

3.2.1 Methodology .......................................................................................... 24 

3.2.2 Input Process Output  .............................................................................. 27 



ix 

 

Copyright © 2013 

De La Salle University – Dasmariñas 

College of Science and Computer Studies 
Computer Studies Department 

 

3.3 Conceptual Process  ....................................................................................... 29 

3.4 Conceptual Operation  ................................................................................... 30 

3.4.1 Installation Plan  ..................................................................................... 31 

3.4.2 Installation Requirements  ....................................................................... 34 

3.4.2.1 Software Requirements  ................................................................... 34 

3.4.2.2 Hardware Requirements  ................................................................. 34 

3.4.2.3 People Installation Requirements  .................................................... 35 

3.4.2.4 Tools  .............................................................................................. 36 

IV. Design and Methodology 

4.1 Project Development  .................................................................................... 37 

4.1.1 Screenshots  ............................................................................................ 37 

4.1.2 Data Flow Diagram  ................................................................................ 45 

4.1.2.1 Context Level Data Flow Diagram   ................................................. 45 

4.1.2.2 Level 0 Data Flow Diagram  ............................................................ 46 

    4.2 Development Planning  ................................................................................. 48 

4.2.1 Software Suited  ................................................................................. 48 

4.2.2 Language Used  .................................................................................. 52 

4.3 Evaluation of the Project  .............................................................................. 54 

4.3.1 Respondents  ........................................................................................... 54 

4.3.2 Research Instruments and Techniques  .................................................... 55 

4.3.3 Data Gathering Procedure  ...................................................................... 56 

4.3.4 Statistical Treatment of Data  .................................................................. 57 

V. Results and Discussion 

5.1 Results from Survey Conducted .................................................................... 58 

5.2 Results from Processes  ................................................................................. 67 

5.3 Algorithm Discussion  ................................................................................... 69 

VI. Conclusions & Recommendation 

6.1 Conclusion  ................................................................................................... 74 

6.2 Recommendation  .......................................................................................... 75 

Bibliography  .......................................................................................................... 78 

Appendix A – User’s Manual ................................................................................. 79 

Appendix B – System Diagram  .............................................................................. 85 

Appendix C – LPRs Evaluation Form  .................................................................... 88 

Appendix D – Related Document ........................................................................... 89 

Appendix E – Curriculum Vitae  ............................................................................. 93 

 

 



x 

 

Copyright © 2013 

De La Salle University – Dasmariñas 

College of Science and Computer Studies 
Computer Studies Department 

 

LIST OF FIGURES 

Figure 1.4 License Plate Formats  ............................................................................. 6 

Figure 1.4.1 LPRs Setup  .......................................................................................... 7 

Figure 3.1 LPRs Use Case  ..................................................................................... 22 

Figure 3.2 Incremental Process Model  ................................................................... 24 

Figure 3.2.1 LPRs Input Process Output  ................................................................ 27 

Figure 3.3 LPRs Hierarchical Input Process Output  ............................................... 29 

Figure 3.4 Implementation Set-up  .......................................................................... 31 

Figure 3.4.1 LPRs System Set-up ........................................................................... 32 

Figure 4.1.1.1 Company Configuration Window  ................................................... 37 

Figure 4.1.1.2 Parking Configuration Window  ....................................................... 38 

Figure 4.1.1.3 Log In Window  ............................................................................... 39 

Figure 4.1.1.4 Main Window  ................................................................................. 40 

Figure 4.1.1.5 Plate Confirmation Window  ............................................................ 41 

Figure 4.1.1.6 Manual Capture Window  ................................................................ 41 

Figure 4.1.1.7 Search Window  ............................................................................... 42 

Figure 4.1.1.8 Compute Window  ........................................................................... 43 

Figure 4.1.1.9 Administrative Access Window  ...................................................... 43 

Figure 4.1.1.10 Modify Configuration Window  ..................................................... 44 

Figure 4.1.2.1 Context Level Data Flow Diagram of LPR System  .......................... 45 

Figure 4.1.2.2 Level 0 Data Flow Diagram  ............................................................ 47 

Figure 5.3.1 Extracted Plate Region  ....................................................................... 70 

Figure 5.3.2 Grayscale Image  ................................................................................ 71 

Figure 5.3.3 Canny Edge Detection ........................................................................ 71 

Figure 5.3.4 Bounded Images  ................................................................................. 71 

Figure 5.3.5 Segmented Characters  ........................................................................ 71 

Figure 5.3.6 Median Filter  ..................................................................................... 71 

Figure 5.3.7 Neural Network  ................................................................................. 72 

Figure 5.3.8 Recognition Class  .............................................................................. 73 

 

 



xi 

 

Copyright © 2013 

De La Salle University – Dasmariñas 

College of Science and Computer Studies 
Computer Studies Department 

 

LIST OF TABLES 

Table 5.1.1 Percentage and Weighted Mean: Functionality  ................................... 59 

Was the system able to recognize the plate number? 

 

Table 5.1.2 Percentage and Weighted Mean: Functionality  ................................... 60 

Were all information printed on the parking ticket complete?  

 

Table 5.1.3 Percentage and Weighted Mean: Usability  .......................................... 61 

Was the system able to help in controlling access in the parking lot? 

 

Table 5.1.4 Percentage and Weighted Mean: Usability ........................................... 61        

Was the display of available parking spaces helpful? 

 

Table 5.1.5 Percentage and Weighted Mean: Accuracy  ......................................... 62 

Was the plate number recognized correctly? 

 

Table 5.1.6 Percentage and Weighted Mean: Accuracy .......................................... 63 

Are all information printed in the parking ticket correct? 

 

Table 5.1.7 Percentage and Weighted Mean: Applicability  ................................... 64 

Can the system be applied in most parking areas? 

 

Table 5.1.8 Percentage and Weighted Mean: Applicability  ................................... 64 

Can the system entertain all types of vehicles?  

 

Table 5.1.9 Percentage and Weighted Mean: Adaptability  ................................... 65 

Can the system be used not only in school premises but  

in areas like mall and public parking lots?  

 

Table 5.1.10 Percentage and Weighted Mean: Efficiency  ...................................... 66 

Was the system able to process the image in the shortest  

time possible providing correct results? 

 

Table 5.1.11 Percentage and Weighted Mean: Efficiency  ...................................... 67 

Was the displayed number of parking spaces update real time? 

 

Table 5.2 Accuracy Table for LPR System Phases  ................................................. 67 

Table 5.2.1 Misdetection and False Detection Rates of LPR System ....................... 68 




