
 

http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/disclaimer-popup?lang=kr


공학석사 학위논문

Design of Fuzzy Logic based Parking 

System for Autonomous Vehicle

전자공학과 제어계측공학전공

Hao, Yanghua

지도교수   최 병 재

2008년 6월

대구대학교 대학원
 



DesignofFuzzyLogicbasedParkingSystem

forAutonomousVehicle

Hao,Yanghua

DepartmentofElectronicEngineering

GraduateSchool,DaeguUniversity

GyeongbukKorea

SupervisedbyProf.Choi,Byung-Jae

학양화의 공학석사 학위 논문을 인준함.

2008년 6월

심사위원장_____________________(인)

심사위원_______________________(인)

심사위원_______________________(인)

대구대학교 대학원
 



- i -

Contents

Ⅰ.Introduction

1.Background..................................................................................................2

2.ScopeofResearch.....................................................................................5

3.Organization.................................................................................................6

Ⅱ.System Description

1.ModelingofanAutonomousVehicle..................................................7

2.RecognitionofParkingLine................................................................10

3.ParkingAlgorithm foraRectangularSpace..................................19

4.ParkingAlgorithm ForSlantSpace..................................................22

Ⅲ.DesignofFuzzyLogicbasedParkingSystems

Ⅳ.SimulationStudies...........................................................33

Ⅴ.ConcludingRemarks........................................................37

REFERENCES.........................................................................38

한글요약 ....................................................................................40



- ii -

ListofFigures

Fig.2.1.Kinematicmodelofmobile-car......................................................7

Fig.2.2.Constructionofbird'seyeview image.....................................11

Fig.2.3.Bird'seyeview imageandedgeimage...................................11

Fig.2.4.Structureof1Dfilter.......................................................................13

Fig.2.5.Recognizedmarkinglines...............................................................14

Fig.2.6.Recognizedmarkinglinesegment...............................................14

Fig.2.7.Distancebetweenapointandalinesegment........................15

Fig.2.8.Guidelineislikelytobenormaltothegaze...........................16

Fig.2.9.Recognizedguideline........................................................................16

Fig.2.10.Recognizeddividingmarkingline-segment............................17

Fig.2.11.Slantparkingangle........................................................................18

Fig.2.12.Referencetrajectoriesforbackwardgarageparking..........20

Fig.2.13.Referencetrajectoriesforforwardgarageparking..............20

Fig.2.14.Reference trajectories forforward parking in a slant

parkingspace.......................................................................................................22

Fig.2.15.Forfindingthereferencetrajectoriesforforward parking

inaslantparkingspace..................................................................................23

Fig.3.1.Definitionofparametersforforwardparkingsystem............27

Fig.3.2.Fuzzymembershipfunctionsfortheinput–outputvariables

oftheconventionalFLS..................................................................................29

Fig. 3.3.Depiction of Table 2 with infinitesimal quantization

levels.........................................................................................................................30

Fig.3.4.Membershipfunctionof...................................................................31

Fig.4.1.SimulationresultoftheconventionalFLS.....................................34



- iii -

Fig.4.2.SimulationresultoftheSFLS...........................................................34

Fig.4.3.SimulationresultoftheconventionalFLS.....................................35

Fig.4.4.SimulationresultoftheSFLS...........................................................35

Fig.4.5.Simulationresultofslantparking...............................................36



- iv -

ListofTables

Table1.Themeaningofparametersforamobilecar...............................8

Table2.RuletablefortheconventionalFLS(backwardparking).........28

Table3.RuletablefortheSFLS(backwardparking)................................31

Table4.RuletablefortheconventionalFLS(forwardparking).............32

Table5.RuletablefortheSFLS(forwardparking)...................................32




















































































	Ⅰ. Introduction
	1.Background
	2. Scope of Research
	3.Organization

	Ⅱ. System Description
	1. Modeling of an Autonomous Vehicle
	2. Recognition of Parking Line
	3. Parking Algorithm for a Rectangular Space
	4. Parking Algorithm For Slant Space

	Ⅲ. Design of Fuzzy Logic based Parking Systems
	Ⅳ. Simulation Studies
	Ⅴ. Concluding Remarks
	REFERENCES
	한글요약


<startpage>8
¥°. Introduction 2
 1.Background 2
 2. Scope of Research 5
 3.Organization 6
¥±. System Description 7
 1. Modeling of an Autonomous Vehicle 7
 2. Recognition of Parking Line 10
 3. Parking Algorithm for a Rectangular Space 19
 4. Parking Algorithm For Slant Space 22
¥². Design of Fuzzy Logic based Parking Systems 27
¥³. Simulation Studies 33
¥´. Concluding Remarks 37
REFERENCES 38
ÇÑ±Û¿ä¾à 40
</body>

