
LANE KEEPING CONTROL ALGORITHM USING IMAGE PROCESSING

MOVEH SAMUEL

A thesis submitted in fulfilment of the 

requirements for the award of the degree of 

Doctor of Philosophy

School of Mechanical Engineering 

Faculty of Engineering 

Universiti Teknologi Malaysia

JULY 2021



DEDICATION

This thesis is dedicated to my families, my parents' brothers and sisters back home 

for their unending support all through my studies. To my beloved wife and two sons, 

for their understanding of the many nights, I was away thanks!

To God be all the glory.

iv



ACKNOWLEDGEMENT

First and foremost, I would like to express my profound gratitude to God 

Almighty, the one who knows the end from the beginning for giving me the strength, 

patience, and courage to accomplish this programme. To him alone be all the Glory

Secondly, my gratitude goes to my untiring supervisors, Dr Maziah Binti 

Mohamad, whose immeasurable guidance, patience, tolerance and understanding in 

all situations uplifted me up to my final destination successfully.

My gratitude goes as well to my co-supervisor, Prof. Madya Dr Mohamed 

Bin Hussein, who has always been there whenever I needed him, Dr Abd. Rahim Bin 

Abu Bakar and Dr Shaharil Bin Mad Saad for their tolerance, guidance and 

knowledge imparted to me.

v



ABSTRACT

Motivated by the ideas of an autonomously driven vehicle and driving safety 
issues, driver assistance systems such as active braking, cruise control and lane departure 
warning lane-keeping, become a very active research area. Over the years, studies have 
shown that several control strategies have been developed and tested with the use of 
sensor like LIDAR with very little accuracy. The use of LIDAR sensor could not 
accurately detect the lanes especially in bad weather conditions like rain and snow. 
Image processing technique has a great potential of solving this issue, however, very 
little research has been done with a camera to detect the road lane. The aim of this thesis 
was to develop a controller algorithm for lane keeping using image processing methods. 
Both simulation and experimental studies were carried out using a vehicle model based 
on a single-track bicycle model. An image processing algorithm was developed for lane 
detection using various edge detection techniques. The results show that Roberts edge 
detector performed better compared to other edge detectors with detection time of 0.4 
sec and lane detection of 0.8 sec. A Proportional Derivative (PD) controller was 
simulated by manually tuning its parameters to keep the vehicle in its desired track. The 
model was further validated by an experimental PD study, where the PD parameters 
were also tuned manually. In the simulation studies, the image processing algorithm 
process the image by identifying the error signal, which was sent to the controller that 
generates the steering control command to drive the vehicle toward the desired reference 
track. This same method was also used in the experimental studies. The results showed 
that the control strategy for the PD control achieved the objective of steering the vehicle 
towards the reference trajectory by reducing the lateral deviation error to zero at a much 
lower longitudinal velocity of 1m/s and a Kp gain of 0.004 and Kd gain of 0.001 and the 
experimental results showed a similarity with simulations results. Further analysis found 
that PD controller was not robust in maintaining its performance under various 
conditions as a result of changing parameters. Using the same system setup, model 
predictive control (MPC), Fuzzy logic and Fuzzy-proportion, integral derivative (PID) 
control algorithms were simulated to improve lane-keeping system performance. Fuzzy- 
proportion integral derivative showed the best performance with less overshoot, a 
maximum lateral deviation of 2 cm and settling time of 12 sec, Kp of 0.01, Ki of 0.01 and 
Kd of 0.06. Better and faster response control of the vehicle was achieved using Fuzzy- 
proportional integral derivative (PID) controller.
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ABSTRAK

Didorong oleh idea-idea kenderaan yang digerakkan secara automatik dan 
masalah keselamatan pemanduan, sistem bantuan pemandu seperti brek aktif, kawalan 
pelayaran dan penyimpanan lorong peringatan laluan keluar, telah menjadi bidang 
penyelidikan yang sangat aktif. Selama bertahun-tahun, kajian menunjukkan bahawa 
beberapa strategi kawalan telah dikembangkan dan diuji dengan penggunaan sensor 
seperti LIDAR dengan ketepatan yang sangat sedikit. Penggunaan sensor LIDAR tidak 
dapat mengesan lorong dengan tepat terutamanya dalam keadaan cuaca buruk seperti 
hujan dan salji. Teknik pemerosesan gambar mempunyai keupayaan yang tinggi untuk 
mengatasi isu ini, namun, sangat sedikit penyelidikan yang dilakukan dengan kamera 
untuk mengesan jalan raya. Tujuan tesis ini adalah untuk mengemukakan pengembangan 
algoritma pengawal untuk menjaga lorong menggunakan kaedah pemprosesan gambar. 
Kedua-dua kajian simulasi dan eksperimen dilakukan dengan menggunakan model 
kenderaan berdasarkan model basikal laluan tunggal. Algoritma pemprosesan gambar 
dibangunkan untuk pengesanan jalur menggunakan pelbagai teknik pengesanan tepi. 
Hasil yang diperolehi menunjukkan bahawa pengesan tepi Roberts bekerja lebih baik 
dibandingkan dengan pengesan tepi lain dengan masa pengesanan 0.4 saat dan 
pengesanan lorong 0.8 saat. Pengawal Proportional Derivative (PD) disimulasikan 
terlebih dahulu dengan menyesuaikan parameternya secara manual untuk memastikan 
kenderaan berada di laluan yang diinginkan. Model ini selanjutnya disahkan dengan 
kajian PD secara eksperimental, yang mana parameter PD juga ditala secara manual. 
Dalam kajian simulasi, algoritma pemprosesan gambar memproses gambar dengan 
mengenal pasti ralat isyarat, yang dihantar ke pengawal untuk menghasilkan arahan 
kawalan stereng untuk menggerakkan kenderaan ke arah laluan rujukan yang diinginkan. 
Kaedah yang sama juga digunakan dalam kajian eksperimen. Hasil kajian menunjukkan 
bahawa strategi kawalan untuk kawalan PD mencapai objektif mengarahkan kenderaan 
ke arah laluan rujukan dengan mengurangkan ralat sisihan lateral menjadi sifar pada 
kelajuan longitudinal yang jauh lebih rendah 1 m/s dan gandaan Kp 0.004 dan Kd 

sebanyak 0.001 dan hasil eksperimen menunjukkan kesamaan dengan hasil simulasi. 
Analisis lanjut mendapati bahawa pengawal PD tidak cekap dalam mempertahankan 
prestasi dalam pelbagai keadaan akibat perubahan parameter. Menggunakan penyediaan 
sistem yang sama, model kawalan prediksi (MPC), logik Fuzzy dan algoritma kawalan 
Fuzzy-proportional integral derivative (PID) disimulasikan untuk meningkatkan prestasi 
sistem menjaga lorong. Fuzzy-PID menunjukkan prestasi terbaik dengan sedikit lebihan, 
sisihan lateral maksimum 2 cm, waktu penyelesaian 12 saat Kp 0.01, Ki 0.01 dan Kd 0.06. 
Tindak balas dan kawalan kenderaan yang lebih baik dan pantas dicapai dengan 
menggunakan pengawal Fuzzy-PID.
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CHAPTER 1

INTRODUCTION

1.1 Research Background

With the current rate at which civilisation and technological advancement are 

growing at a rapid pace, especially in the automotive sector in areas like 

development of auto-electronics technology, active vehicular safety has become one 

of the most researched topics and has attracted more attention in recent years.

The automotive industry worldwide is enthusiastic about developing an 

advance driver assistance system (Muhammad, 2015). Advanced Driver Assistance 

System (ADAS) is a name for a group of features added to the vehicle to aid the 

driver while driving. The highlights were developed to automate, adapt and enhance 

vehicle systems for safety and better driving. Figure 1.1 shows the standard features 

that are incorporated into ADAS. The most common element in ADAS is Adaptive 

cruise control and park assist.
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Figure 1. 1 Features of Advanced Driver Assistance System ADAS, (source: 
https://www.eletimes.com)

With sensor technology and control algorithms, the advance driver assistant 

system ADAS helps to increase safety, adapt to surrounding and automate the car. 

ADAS technology arguably has its roots in features that started showing up more 

than a decade ago, like adaptive cruise control, or perhaps even further back to the 

introduction of simple driver warning systems, such as emergency brake lights.

Some of the most common features that are incorporated into the ADAS 

system includes: collision avoidance system, adaptive cruise control, automated 

braking, automate lighting, parking assist system, lane departure warning system and 

a lane-keeping system.

There are different names given to this system, either lane keeping assist 

(LKA) or lane departure warning (LDW). Based on the manufacturers this system 

may have a different name. This system is responsible for making drivers aware of 

an immediate or an unintended lane departure. They were initially designed as a 

means of alerting a driver who is sleeping while driving, to enable the driver to 

regain control of the vehicle. Hence this system is called LDW. However, on the 

other hand, LKA is more or less a modification or an advancement in LDW that not

2
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only warns the driver of an unintended lane departure but also takes control of the 

vehicle, by keeping it in its lane until the driver regains full consciousness.

The sensing element in the system systems varies. Some use some sort of 

infrared sensors such as Light Detection and Ranging (LIDAR) sensors, but these 

days there is an increased rate of vehicles equipped with vision sensors installed on 

their windshield rear-view mirrors. These sensors detect the lane and when there is a 

sudden lane departure, an alert is sent to either the driver or lane-keeping controller. 

These alerts could be either vibration of the seat or steering or an audible sound just 

to get the attention of the driver to steer the vehicle back to its lane or automatically 

steering the vehicle back to its lane before giving control back to the driver.

In the automated driving mode of the autonomous car, the vehicle's lateral 

movement is controlled by a lateral control algorithm. The objective of this algorithm 

is to keep the vehicle in the centre of its lane. Position and orientation of the vehicle 

can be determined by the use of sensors such as the camera used in identifying the 

white middle marker and left and right boundaries on the road and also by the use of 

sensors like Lidar for path tracking techniques both by explicitly or implicitly means. 

Regardless of the apparent simplicity of discovering white lane marks on the road, it 

can be extremely hard to find white lane marks on different kinds of road. These 

problems could be attributed to either of the following; shadows, occlusion by other 

vehicles, changes in the road surface itself, and different types of lane markings. A 

good lane detection algorithm should be capable of detecting all kinds of lane marks 

from roadways and filter them to estimate an accurate estimate of the vehicle 

position relative to the lane.

Lane detection is a major aspect of developing an autonomous vehicle and is 

a complex and challenging task. It involves the localization of the road and the 

determination of the relative position between vehicle and road. In recent years, 

several lane detection techniques have been proposed by researchers under two broad 

classifications such as framework-based and vision-based technique. Framework- 

based techniques are mostly robust and have a high development cost in setting up 

(Yaghoobi et al, 2018). Vision-based strategy with a camera mounted on a vehicle
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has a more prominent favourable position of using already existing lane markers on 

the road and to locate a road curvature in its front view.

Under the vision-based approach, a lot of studies in lane detection have been 

carried out in detecting lane boundaries. Most of the algorithms for lane detection are 

edge-based where it involves processing an image to find potential lane edges to 

detect the lane mark of the road. Various edge detection techniques have been 

evaluated and tested by various researchers such as canny edge detection (Chan et al, 

2018), sobel edge detection (Cao et al, 2019). After edge detection, a lane detection 

algorithm is ran to detect road lane markers A suitable lane detection algorithm has 

to be robust in detecting different kinds of road lane which is used in deteriming 

vehicle position. In detecting lane boundaries, various techniques have been used 

such as Hough Transform, Canny edge detection algorithm, bilateral filter etc (Cao et 

al, 2019).

1.2 Problem Statement

Since the cause of most traffic accidents are human error or omission (Adanu 

et al, 2018), it is anticipated that the emergence of autonomous technologies will 

reduce the number of car accidents. Although there is not enough statistical data to 

sustain this statement yet (Bimbraw, 2015). However, there have been an increasing 

trend of automatization in cars of today. Although much progress in enhancing 

comfort and safety has been achieved, autonomous cars for the public are not a 

reality yet because there are different issues to be solved. Tasks, such as parking 

assistance or keeping a safe distance from other vehicles, have been implemented in 

commercial vehicles during the last years. Most of these advances focus on 

improving the passengers and pedestrians safety in the surrounding area.

However, human failures keep being the main cause of serious accidents. Up 

to now, advanced driver assistance systems (ADAS) have been developed to aid 

drivers in highways as adaptive cruise control (ACC) systems. Hence, urban 

environments deserve more attention since traffic accidents mainly occur in
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populated areas. From the ADAS development point of view, the main problem is 

due to the fact vehicle’s behaviors can somehow be unpredictable. Nevertheless, 

from the safety point of view, autonomous systems capable of aiding the driver in 

case of an unpresidented situations can help in controlling the vehicle, hence averting 

any possible accident.

Over the years serveral control strategies have been tested with the use of 

sensor like LIDAR and cameras. Although much progress has being achieved in semi 

autonomous cars. However, studies on suitable controller for fully autonomous 

vehicle are still being tested. This studies is one of many such studies on the 

development of a suitable control structure for a fully autonomous vehicle.

In recent years basic Advanced Driver Assistance Systems (ADAS) 

functions such as Lane Keeping and Adaptive Cruise Control became common in 

lower middle class cars, making vehicle automation available to a wider public 

Active safety systems must operate consistently and must perform robustly in 

unpredictable environments. This study focus on the investigation of suitable 

controllers to help improve lane-keeping system. Studies have shown the use of 

sensors, controllers and advanced software together with other custom-made 

hardware to assemble autonomous cars. Although the prototypes seem to be close to 

successful, a fully autonomous car that is reliable enough to be on the streets has not 

been constructed yet (Rosique et al, 2019)..

In summary investigations on a suitable control structure for the development 

of lane keeping algorithms have been the topic of researchers over the years. There 

is, therefore, the need to study further ways in the control of autonomous vehicle 

using sensors like camera and controllers. Its was said by Pendleton et al, (2017): 

Zhao et al, (2018) that better control of autonomous vehicle is achieved when using 

computer vision image techniques, since it is close to the human drive vision 

experience. Therefore, this study aims at gaining knowledge that would be helpful in 

the design of better control strategies for Autonomous vehicles.
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1.3 Objectives

The aim of this study is to develop a lane keeping algorithm using image

processing.

The specific objectives of this research are:

(i) To develop and validate 4 edge detection techniques

(ii) To develop a controller algorithm for lane keeping system

(iii) To compare the lane-keeping performance using PID, MPC Fuzzy Logic and 

Fuzzy-PID controller.

1.4 Research Question

(i) What are the various edge detection techniques used for lane detection using 

image processing?

(ii) How can the design of lane keeping controllers using image processing be 

done?

(iii) What are the similarities between the performances of the lane keeping PD, 

MPC, Fuzzy Logic and Fuzzy-PID controllers?

1.5 Scope of the Study

The scope of this entire research was limited to the following;

(a) The scope of this study was a simulation and experimental studies of lane-

keeping algorithms using image processing techniques at constant velocity.
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(b) The simulation studies were done for a single circular lane track for all

controllers.

(c) Experimental studies was also done on a single circular lane track in a closed

environmental setting.

(d) The experimental study was done to validate the simulation model used.

1.6 Research Flow

This section presents the research flowchart for the entire study. Figure 1.2 

presents the research flow taken to achive the studies objectives. The study began 

with review of literature to identify the techniques used in lane detection and lane 

keeping. Current issues faced by lane detection and lane keeping system were 

reviewed to establish the research gap and problems associated with lane detection 

and lane keeping.
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Simulation of 
diff co n tro lle r

Figure 1. 2 Research Flow

From Figure 1.2, the study proceeded with literature review for both simulation and 

experimental studies, where vehicle model was mathematically derived and an 

experimental vehicle was also coupled. A lane detection algorithm was also 

developed. Using the derived vehicle model a simulation of lane keeping was done. 

The same model used for the simulation studies was adopted and used for the 

experimental vehicle lane keeping control. This was done to validate the model 

adopted. After validating the model, simulations were carried out before proceeding 

to the controller design and further analysis of the controllers. A detailed 

comparative study was carried out for all the controllers. The final stage in the 

flowchat is writing of the thesis.
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1.7 Thesis Contribution

This study contributes to the body of knowledge in the following ways;

(i) Four different edge detection techniques were proposed, evaluated and 

tested. And it was discovered from the result obtained that interms of image 

processing time, Roberts edge detector performed better than canny, prewits 

and sobel with an edge detection time of 0.4sec and lane detection of 0.8sec 

as compared to other techniques. Therefore, this studies showed that Robert 

edge detector is more suitable when faster image processing time is required 

in the development of lane detection algorithm

(ii) A PD control algorithm for lane-keeping was simulated for a single circular 

lane track using image processing as the main feedback control. Findings 

from the simulation studies of PD revealed that the image processing 

feedback system was fast (0.8sec) enough to process the lane markings within 

a reasonable time 0.8sec before feeding the control signal to steer the vehicle 

to its appropriate trajectory. Other controllers like MPC and Fuzzy logic were 

further simulated and their results also showed to be similar to the of PD 

control. Similarly an experimental vehicle was developed to validate the 

simulation study findings. PD lane keeping algorithm with same vehicle 

model and parameters was tested on the experimental vehicle and the result 

proved suitable by providing almost similar result with the simulation studies.

(iii) From the simulation studies a Fuzzy-PID controller using fuzzy gain 

scheduling scheme was developed, since according to literature no study on 

lane keeping using fuzzy-PID gain scheduling has been done. The fuzzy rule 

base and reasoning was utilised to determine the PID controller parameters. 

Results demonstrated a better control with a maximum lateral deviation of 

2cm and settling time of 12sec with Kp of 0.01, Ki of 0.01 and Kd of 0.06.for 

Fuzzy-PID control as compared to PD,MPC and Fuzzy logic.
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1.8 Thesis Organization

This thesis is organised into five chapters. A summary of these chapters is 

highlighted below:

Chapter 1: This chapter presents the introduction and general background to 

the study. It highlights the studies problem statement and the set objectives for the 

study. The study scope and detail reseach flow of the processes taken for the study 

are also presented in this chapter.

Chapter 2: This chapter gives a detailed overview of the study of lane 

detection and lane-keeping and identifies current areas of research and research gap. 

It also gives background information on various techniques of lane detections and 

highlights some of their major setbacks. Furthermore, the chapter explain the basic in 

the development of vehicle dynamic models for both lateral and longitudinal motion. 

And finally, the chapter looks into the design of controllers for lateral vehicle 

dynamics.

Chapter 3: This chapter explains the methodology of the entire research. 

Materials/Tools and equipment used were also highlighted in this chapter. The lane 

detection technique used were explained well. Also, lateral dynamics for the steering 

angle control was discussed and the vehicle model used was discussed too. The 

experimental vehicle was also discussed from the modification to the implementation 

stage.

Chapter 4: This chapter highlights the lane detection performance analysis of 

the various edge detection techniques and also the various simulations studies that 

were carried out for PD, MPC and Fuzzy logic control. This chapter also presents 

the performance and robustness analysis results for all the controllers and 

experimental mobile robots. The chapter also presents a detailed comparison of the 

performance analysis of PD, MPC and Fuzzy Logic controllers. Also, the 

performance of the experimental vehicle was compared with the simulation results 

and the results were discussed.

10



Chapter 5: This chapter presents the conclusion and recommendation part of 

this study. It summaries the findings and concludes with some very important 

recommendations for future study.

11



REFERENCES

Abdellatif. H and Heimann. B (2005), “Accurate modelling and identification of 

vehicle’s nonlinear lateral dynamics,” in Preprints of the 16th IFAC World 

Congress.

A. F. Guatibonza, L. Solaque and A. Velasco, "Kinematic and Dynamic Modeling of 

a 5-Bar Assistive Device for Knee Rehabilitation," 2018 IEEE Third Ecuador 

Technical Chapters Meeting (ETCM), Cuenca, 2018, pp. 1-6, doi: 

10.1109/ETCM.2018.8580314.

Adanu, E. K., Penmetsa, P., Jones, S., & Smith, R. (2018). Gendered analysis of fatal 

crashes among young drivers in Alabama, USA. Safety, 4(3), 29.

Alberto Broggi, Pietro Cerri, Pier Claudio Antonello (2004) Multi-resolution vehicle 

detection using artificial vision. Intelligent Vehicles Symposium, IEEE; pp 

310-314.

Aly. M, “Real-time Detection of Lane Markers in Urban Streets”, In IEEE Intelligent 

Vehicles Symposium, pp. 7 - 12, 2008.

Ahn. C, Kim. B, and Lee. M (2012), “Modeling and control of an anti-lock brake and 

steering system for cooperative control on split-mu surfaces,” International 

Journal of Automotive Technology, vol. 13, no. 4, pp. 571-581.

Alleyne. A (1997), “A comparison of alternative obstacle avoidance strategies for 

vehicle control,” Vehicle System Dynamics, vol. 27:5, pp. 371-392.

Anton T. van Zanten (2016) Evolution of Electronic Control Systems for Improving 

the Vehicle Dynamic Behavior. Robert Bosch GmbH

Anwar. S (2005), “Yaw stability control of an automotive vehicle via generalized 

predictive algorithm,” in Proc. American Control Conference 2005, pp. 435­

440.

A. Doshi and M. Trivedi, “On the roles of eye gaze and head dynamics in predicting 

driver’s intent to change lanes,” IEEE Trans. on Intelligent Transportation 

Systems, vol. 10, no. 3, pp. 453-462, 2009.

A. Amditis, M. Bimpas, G. Thomaidis, M. Tsogas, M. Netto, S. Mammar, A. 

Beutner, N. Mohler, T. Wirthgen, S. Zipser, A. Etemad, M. D. Lio, and R. 

Cicilloni, “A situation adaptive lane-keeping support system: overview of the

143



SAFELANE approach,” IEEE Trans. on Intelligent Transportation Systems, 

vol. 11, no. 3, pp. 617-629, 2010.

B. Morris, A. Doshi, and M. Trivedi, “Lane change intent prediction for driver 

assistance: on-road design and evaluation,” in Proc. IEEE Intelligent Vehicles 

Symposium, 2011, pp. 895- 901.

Borkar. B, M. Hayes, M.T. Smith and S. Pankanti, “A Layered Approach To Robust 

Lane Detection At Night”, In IEEE International Conference and Exposition 

on Electrical and Power Engineering, Iasi, Romania, pp. 735 - 739, 2011.

Broggi. A and S. Berte, “Vision-based Road Detection in Automotive Systems: a 

Real-time Expectation-driven Approach”, Journal of Artificial Intelligence 

Research, vol.3, pp. 325-348, 1995.

Broggi. B. M, “GOLD: A parallel real-time stereo vision system for generic obstacle 

and lane detection”, IEEE Transactions on Image Processing, pp. 4-6, 1998.

Broggi. A and Berte. S, “Vision-based Road Detection in Automotive Systems: a 

Real-time Expectation-driven Approach”, Journal of Artificial Intelligence 

Research, vol.3, pp. 325-348, 1995.

Bertozzi. M and Broggi. A “GOLD: A Parallel Real-time Stereo Vision System for 

Generic Obstacle and Lane Detection”, IEEE Transactions of Image 

Processing, pp. 62-81, 1998.

Bertozzi, M., Broggi, A., Fasciola, A., and Tibaldi, A., “An evolutionary approach to 

lane markings detection in road environments” Associazione Italiana Per L" 

Inteeligenza Artificiale, (September 2002).

Bimbraw, K. (2015). Autonomous Cars: Past, Present and Future - A Review of the 

Developments in the Last Century, the Present Scenario and the Expected 

Future of Autonomous Vehicle Technology, (August), 191-198. 

https://doi.org/10.5220/0005540501910198

Bugdol, M., Segiet, Z., Kr§cichwost, M., & Kasperek, P. (2014). Vehicle detection 

system using magnetic sensors. Transport Problems, 9(1), 49-60.

Byrne R.H. (1995) Design of a Model Reference Adaptive Controller for Vehicle 

Road Following.Mathematical and Computer Modelling. Vol 22, pp 343­

354.

Baslamisli. S. C, Kose. I. E, and Anla§. G (2009) “Gain-scheduled integrated active 

steering and differential control for vehicle handling improvement,” Vehicle 

System Dynamics, vol. 47, no. 1, pp. 99-119.

144

https://doi.org/10.5220/0005540501910198


Baslamisli /S/ C, Kose. I. E, and Anla§. G (2011) “Handling stability improvement 

through robust active front steering and active differential control,” Vehicle 

System Dynamics, vol. 49, no. 5, pp. 657-683.

Ba§lami§li. S. C, Kose. I. E, and Anla§. G (2006), “Design of active steering and 

intelligent braking systems for road vehicle handling improvement: a robust 

control approach,” in Proceedings of the IEEE International Conference on 

Control Applications (CCA '06), pp. 909-914.

Bandyopadhyay. B, Deepak. F, Postlethwaite. I, and Turner. M. C (2010), “A 

nonlinear sliding surface to improve performance of a discrete-time input- 

delay system,” International Journal of Control, vol. 83, no. 9, pp. 1895­

1906.

Bandyopadhyay. B and Fulwani. D (2009), “A robust tracking controller for 

uncertain MIMO plant using non-linear sliding surface,” in Proceedings of 

the IEEE International Conference on Industrial Technology (ICIT '09), 

Churchill, Australia.

Bandyopadhyay. B and Fulwani. D (2009), “High-performance tracking controller 

for discrete plant using nonlinear sliding surface,” IEEE Transactions on 

Industrial Electronics, vol. 56, no. 9, pp. 3628-3637.

Barabas, I., Todoru^, A., Cordo§, N., & Molea, A. (2017). Current challenges in 

autonomous driving. IOP Conference Series: Materials Science and 

Engineering, 252(1). https://doi.org/10.1088/1757-899X/252/17012096

Bhatti, M. S., Saeed, F., Ajmal, M., Tayyab, M., Naeem, Q., & Safdar, A. (2014). 

Survey of Computer Vision Techniques for License Plate Detection, 4(4),

68-77.

Bimbraw, K. (2015). Autonomous Cars: Past, Present and Future - A Review of the 

Developments in the Last Century, the Present Scenario and the Expected 

Future of Autonomous Vehicle Technology, (August), 191-198. 

https://doi.org/10.5220/0005540501910198

Bugdol, M., Segiet, Z., Kr§cichwost, M., & Kasperek, P. (2014). Vehicle detection 

system using magnetic sensors. Transport Problems, 9(1), 49-60.

Borrelli. F, Falcone. P, Keviczky. T, Asgari. J, and Hrovat. D (2005), “MPC-based 

approach to active steering for autonomous vehicle systems,” International 

Journal of Vehicle Autonomous Systems, vol. 3, no. 2-4, pp. 265-291.

145

https://doi.org/10.1088/1757-899X/252/17012096
https://doi.org/10.5220/0005540501910198


Boada. B. L, Boada. M. J. L, and Diaz. V (2005) “Fuzzy-logic applied to yaw 

moment control for vehicle stability,” Vehicle System Dynamics, vol. 43, no. 

10, pp. 753-770.

Brennan. S. N (1999), Modeling and Control Issues Associated with Scaled Vehicles, 

Masters Thesis, The University of Illinois, Urbana, IL.

Bottasso. C, Chang. C, Croce. A Leonello. D, and Riviello. L (2006), “Adaptive 

planning and tracking of trajectories for the simulation of manoeuvres with 

multibody models,” Computer Methods in Applied Mechanics and 

Engineering., vol. Computational Multibody Dynamics, pp. 7052-7072.

Behrooz Mashadi et al. (2016). A path following driver/vehicle model with 

optimized lateral dynamic controller. 400.

Calzolari, D., Schurmann, B., & Althoff, M. (2018). Comparison of trajectory 

tracking controllers for autonomous vehicles. IEEE Conference on Intelligent 

Transportation Systems, Proceedings, ITSC, 2018-March(October), 1-8. 

https://doi.org/10.1109/ITSC.2017.8317800

Cao, J., Song, C., Song, S., Xiao, F., & Peng, S. (2019). Lane Detection Algorithm 

for Intelligent Vehicles in Complex Road Conditions and Dynamic 

Environments. Sensors (Basel, Switzerland), 19(14), 3166.

https://doi.org/10.3390/s19143166

C. Y. Low, H. Zamzuri and S. A. Mazlan, "Simple robust road lane detection 

algorithm," 2014 5th International Conference on Intelligent and Advanced 

Systems (ICIAS), Kuala Lumpur, 2014, pp. 1-4, doi: 

10.1109/ICIAS.2014.6869550.

Chuck E. Thorpe, Martial Hebert, Takeo Kanade, and Steve Shafer. Vision and 

navigation for the Carnegie-Mellon navlab. IEEE Trans. Pattern Anal. 

Machine Intell., 10(3):362{373, May 1988.

Cerone. V, Milanese. M, and Regruto. D (2009) “Yaw stability control design 

through a mixed-sensitivity approach,” IEEE Transactions on Control 

Systems Technology, vol. 17, no. 5, pp. 1096-1104.

Canny J. F. “ A computational approach to edge detection” IEEE Trans. Pattern 

Anal. Machine Intel, vol. PAMI-8, no. 6, pp. 679-697, 1986.

Canale. M and Fagiano. L (2010) “Comparing rear-wheel steering and rear active 

differential approaches to vehicle yaw control,” Vehicle System Dynamics, 

vol. 48, no. 5, pp. 529-546.

146

https://doi.org/10.1109/ITSC.2017.8317800
https://doi.org/10.3390/s19143166


Canale. M, Fagiano. L, Ferrara. A, and Vecchio. C (2009) “Comparing internal 

model control and sliding-mode approaches for vehicle yaw control,” IEEE 

Transactions on Intelligent Transportation Systems, vol. 10, no. 1, pp. 31-41.

Canale. M, Fagiano. L, Milanese. M, and Borodani. P (2007), “Robust vehicle yaw 

control using an active differential and IMC techniques,” Control 

Engineering Practice, vol. 15, no. 8, pp. 923-941.

Canale. M, Fagiano. L, Ferrara. A, and Vecchio. C (2008), “Vehicle yaw control via 

second-order sliding-mode technique,” IEEE Transactions on Industrial 

Electronics, vol. 55, no. 11, pp. 3908-3916.

Choomuang R., Afzulpurkar N. (2005) Hybrid Kalman Filter/Fuzzy Logic-based 

Position Control of Autonomous Mobile Robot. International Journal of 

Advanced Robotic Systems, Vol 2, No 3, pp. 197 -  208.

Cheein, F. A. A.; Cruz, C.; Bastos, T. F. & Carelli, R. (2010) SLAM-based 

Cross-a-Door Solution Approach for a Robotic Wheelchair. International 

Journal of Advanced Robotic Systems, Vol 7, No. 2, pp. 155-164.

Chen, Yong, and Mingyi He. "Sharp curve lane boundaries projective model and 

detection." In Industrial Informatics (INDIN), 2012 10th IEEE International 

Conference on, pp. 1188-1193. IEEE, 2012.

Cheng. G, Peng. K, Chen. B. M, and Lee. T. H (2007), “Improving transient 

performance in tracking general references using composite nonlinear 

feedback control and its application to high-speed XY-table positioning 

mechanism,” IEEE Transactions on Industrial Electronics, vol. 54, no. 2, pp. 

1039-1051.

Cheng. G, Chen. B. M, Peng. K, and Lee. T. H (2010), “A MATLAB toolkit for 

composite nonlinear feedback control—improving transient response in 

tracking control,” Journal of Control Theory and Applications, vol. 8, no. 3, 

p p .271-279.

Chen. B. M, Lee. T. H, Peng. K, and Venkataramanan. V (2003), “Composite 

nonlinear feedback control for linear systems with input saturation: theory 

and an application,” IEEE Transactions on Automatic Control, vol. 48, no. 3, 

pp. 427-439.

Chen. M., Jochem. T and Pomerleau. D. T, “AURORA: A Vision-Based Roadway 

Departure Warning System”, In Proceeding of IEEE Conference on 

Intelligent Robots and Systems, 2004.

147



C. R. Jung and C. R. Kelber, “A Lane Departure Warning System Using Lateral

Offset with Uncalibrated Camera,” Proc. IEEE Conf. on Intelligent 

Transportation Systems, pp.102-107, 2005.

Cerone V, M. Milanese, and D. Regruto, "Simulation results on combined automatic 

lane keeping and driver's manoeuvres," in Control Conference (ECC), 2007 

European, 2007, pp. 1241-1248

Cheein, F. A. A.; Cruz, C.; Bastos, T. F. & Carelli, R. (2010) SLAM-based 

Cross-a-Door Solution Approach for a Robotic Wheelchair. International 

Journal of Advanced Robotic Systems, Vol 7, No. 2, pp. 155-164.

Cho. W, Yoon. J, Kim. J, Hur. J, and Yi. K (2008) “An investigation into unified 

chassis control scheme for optimised vehicle stability and manoeuvrability,” 

Vehicle System Dynamics, vol. 46, no. 1, pp. 87-105.

Cho, Jae-Hyun, Young-Min Jang, and Sang-Bock Cho. "Lane recognition algorithm 

using the Hough transform with applied accumulator cells in multichannel 

ROI." In Consumer Electronics (ISCE 2014), The 18th IEEE International 

Symposium on, pp. 13. IEEE, 2014.

Choomuang R., Afzulpurkar N. (2005) Hybrid Kalman Filter/Fuzzy Logic-based 

Position Control of Autonomous Mobile Robot. International Journal of 

Advanced Robotic Systems, Vol 2, No 3, pp. 197 -  208.

Currier. P (2008), “Development of an automotive ground vehicle platform for 

autonomous urban operations,” Master’s thesis, Virginia Polytechnic Institute 

and State University.

Chen B.-C and Peng. H (2005), “Rollover warning for articulated heavy vehicles 

based on a time-to-rollover metric,” ASME Journal Of Dynamic Systems, 

Measurement, And Control, vol. 127, pp. 406-414.

Ding, Dajun, Chanho Lee, and Kwang-yeob Lee. "An adaptive road ROI 

determination algorithm for lane detection." In Tencon 2013-2013 IEEE 

Region 10 Conference (31194), pp. 1-4. IEEE, 2013.

D.J. Kang, J. W. Choi and I.S. Kweon, “Finding and Tracking Road Lanes Using

Line-snakes”, Proceedings of Conference on Intelligent Vehicle, pp. 189-194, 

1996.

Dahlberg. E (2000), “A method for determining the rollover threshold of commercial 

vehicles,” SAE, Tech. Rep. 2000-01-3492.

148



DeSantis. R. M (1995), “Path-tracking for car-like robots with single and double 

steering,” IEEE Transactions on Vehicular Technology, vol. 44, no. 2, pp. 

366-377.

Doi M., Mori Y., Doi M. (2011) Generalized Minimum Variance Control for 

Time-varying System. Transactions of the Society of Instrument and Control 

Engineers, Vol 45, Issue 6, pp. 298-304.

Du. H, Zhang. N, and Naghdy. F (2011) “Velocity-dependent robust control for 

improving vehicle lateral dynamics,” Transportation Research C: Emerging 

Technologies, vol. 19, no. 3, pp. 454-468.

Du. H, Zhang. N, and Dong. G (2010) “Stabilizing vehicle lateral dynamics with 

considerations of parameter uncertainties and control saturation through 

robust yaw control,” IEEE Transactions on Vehicular Technology, vol. 59, 

no. 5, pp. 2593-2597.

Ding. N and Taheri. S (2010) “An adaptive integrated algorithm for active front 

steering and direct yaw moment control based on direct Lyapunov method,” 

Vehicle System Dynamics, vol. 48, no. 10, pp. 1193-1213.

Dhana Lakshmi. M and Rani. B. J Deepika, “A brawny multicolor lane colouration 

method to Indian scenarios”, IJRET OCT, pp. 202 -  206, 2012.

Dean Pomerleau. Ralph: Rapidly adapting lateral position handler. In Proceedings 

Intelligent Vehicles 1995, pages 54{59, 1995.

Emirler M. T, i. M. C. Uygan, B. Aksun Guven9, and L. Guven9, "Robust PID 

steering control in Parameter Space for highly automated driving," 

International Journal of Vehicular Technology, vol. 2014, 2014.

Epiau. B, Chaumette. F, and Rives. P. A new approach to visual serving. IEEE 

Trans. on Robotics and Automation, 8(3):313{326, June 1992.

Esmailzadeh. E, Goodarzi. A, and Vossoughi. G. R (2003) “Optimal yaw moment 

control law for improved vehicle handling,” Mechatronics, vol. 13, no. 7, pp. 

659-675.

Fani, Hongli, and Weihua Wang. "Edge Detection of Color Road Image Based on 

Lab Model." In Computational and Information Sciences (ICCIS), 2013 Fifth 

International Conference on, pp. 298301. IEEE, 2013.

Falcone. P, Borrelli. F, Asgari. J, Tseng. H. E, and Hrovat. D (2007), “Predictive 

active steering control for autonomous vehicle systems,” IEEE Transactions 

on Control Systems Technology, vol. 15, no. 3, pp. 566-580.

149



Falcone P, Borrelli. F, Tseng. H. E, Asgari. J, and Hrovat. D (2008), “Linear time- 

varying model predictive control and its application to active steering 

systems: stability analysis and experimental validation,” International Journal 

of Robust and Nonlinear Control, vol. 18, no. 8, pp. 862-875.

Falcone. P, Eric Tseng. H, Borrelli. F, Asgari. J, and Hrovat. D (2008) “MPC-based 

yaw and lateral stabilisation via active front steering and braking,” Vehicle 

System Dynamics, vol. 46, no. 1, pp. 611-628.

Fei. L and Zhaoxiang. D (2009), “Integrated control of automotive four-wheel 

steering and active suspension systems based on uniform model,” in 

Proceedings of the 9th International Conference on Electronic Measurement 

and Instruments (ICEMI '09), pp. 3551-3556, Beijing, China.

Frazzoli. E (2001), “Real-time motion planning for agile autonomous vehicles,” in 

Proceedings of American Control Conference, 2001.

Frezza. R, Beghi. A, and Notarstefano. G (2005), “Almost kinematic reducibility of a 

car model with small lateral slip angle for control design,” in Proc. IEEE 

International Symposium on Industrial Electronics ISIE 2005, vol. 1, pp. 

343-348.

Freund. E and Mayr. R (1997), “Nonlinear path control in automated vehicle 

guidance,” IEEE Transactions on Robotics and Automation, vol. 13, no. 1, 

pp. 49-60.

Fulwani. D, Bandyopadhyay. B, and Fridman. L (2012), “Non-linear sliding surface: 

towards high-performance robust control,” IET Control Theory and 

Applications, vol. 6, no. 2, pp. 235-242.

Ferguson. S. A, “The effectiveness of electronic stability control in reducing real- 

world crashes: A literature review.” Taylor & Francis, 2007.

Gregory Taubel, Rohit Sharma, Jiann-Shiou Yang, "An Experimental Study of a 

Lane Departure Warning System Based on the Optical Flow and Hough 

Transform Methods," WSEAS transactions on systems, E-ISSN: 2224-2678, 

Volume 13, 2014.

Ghazali, Kamarul, Rui Xiao, and Jie Ma. "Road lane detection using H-maxima and 

improved hough transform." In Computational Intelligence, Modelling and 

Simulation (CIMSiM), 2012 Fourth International Conference on, pp. 205­

208. IEEE, 2012.

150



Ghanbari A., Noorani S. (2011) Optimal Trajectory Planning for Design of a 

Crawling Gait in a Robot Using Genetic Algorithm,” International Journal of 

Advanced Robotic Systems, vol. 8, pp. 29-36.

Gurveen Kaur and Dinesh Kumar A REVIEW OF LANE DETECTION 

TECHNIQUES International Journal of Computer Applications (0975 -  

8887) Volume 112 -  No 10, February 2015 

Guiducci. A Parametric Model of the perspective projection of a road with 

applications to lane-keeping and 3d road reconstruction, Computer Vision 

and Image Understanding 73 (1999) 414-427.

Guo. C, Meguro. J, Kojima. Y and Naito. T (2015) A Multimodal ADAS System for 

Unmarked Urban Scenarios Based on Road Context Understanding. In IEEE 

transactions on intelligent transportation systems, vol. 16, no. 4, pp. 1690­

1704.

Gao, Y., Vasquez, D., Tseng, H. E., Bajcsy, R., Gao, Y., Vasquez, D., ... Borrelli, F. 

(2015). Lane Keeping Assistance with Learning-Based Driver Model and 

Model Predictive Control St ' To cite this version : Lane Keeping Assistance 

with Learning-Based Driver.

Geetanjali S. Jadhav, Prof. P. V. Mulmule Review on Lane Departure Detection 

Methods International Journal of Advanced Research in Computer and 

Communication Engineering Vol. 5, Issue 5, May 2016 

Heechul Jung, Junggon Min and Junmo Kim, “An Efficient Lane Detection 

Algorithm for Lane Departure Detection”, 2013 IEEE 978-1-4673-2754-1/13

H.Y. Cheng, C.C. Yu, C. C. Tseng, K. C. Fan, J. N. Hwang, and B. S. Jeng, 

"Hierarchical lane detection for different types of roads," In Acoustics, 

Speech and Signal Processing (ICASSP), 2008 IEEE International 

Conference on pp. 1349-1352. IEEE, 2008.

Himanshu Rana A review study of edge detection techniques fourth proceedings of 

international conference on recent innovation in science engineering and 

management India 2016, pp 732-735.

Hamzah. N, Sam. Y. M, Selamat. H, and Aripin. M. K (2013), “GA-based sliding 

mode controller for yaw stability improvement,” in Proceedings of the 9th 

Asian Control Conference (ASCC '13), Istanbul, Turkey.

151



Hurdus. J, Kimmel. S, King. P, Taylor. A Covern. D. V, and Webster. M (2008), 

“Odin: Team VictorTangos entry in the DARPA Urban Challenge,” Journal 

of Field Robotics, vol. 25, no. 8, pp. 467-492.

Hoffman. R. C, Stein. J. L, Louca. L. S, and Huh. K (2008), “Using the milliken 

moment method and dynamic simulation to evaluate vehicle stability and 

controllability,” International. Journal. Vehicle Design, vol. 48, no. 1/2, pp. 

132-148.

Hoang, T. M., Baek, N. R., Cho, S. W., Kim, K. W., & Park, K. R. (2017). Road 

Lane Detection Robust to Shadows Based on a Fuzzy System Using a Visible 

Light Camera Sensor. Sensors (Basel, Switzerland), 17(11), 2475. 

https://doi.org/10.3390/s17112475

Hessburg, T. (1994) Fuzzy logic control for lateral vehicle guidance. IEEE Control 

System Magazine, Vol 14, pp. 55-63.

Hirschberg. W, Rill. G, and Weinfurter. H (2003), “User-appropriate tyre-modelling 

for vehicle dynamics in standard and limit situations,” Vehicle System 

Dynamics, vol. 38, no. 2, pp. 103-125.

H. M. Mandalia and D. D. Salvucci, “Using support vector machines for lane change 

detection,” in Proc. of the Human Factors and Ergonomics Society 49th 

Annual Meeting, 2005.

He. Y, Chen. B. M, and Lan. M (2007), “On improving transient performance in 

tracking control for a class of nonlinear discrete-time systems with input 

saturation,” IEEE Transactions on Automatic Control, vol. 52, no. 7, pp. 

1307-1313.

He. Y, Chen. B. M, and Wu. C (2005), “Composite nonlinear control with state and 

measurement feedback for general multivariable systems with input 

saturation,” Systems and Control Letters, vol. 54, no. 5, pp. 455-469.

Hess. R. A. A control theoretic model of driver steering behaviour. IEEE Control 

Systems Magazine, pages 38, August 1990.

Hessburg, T. (1994) Fuzzy logic control for lateral vehicle guidance. IEEE Control 

System Magazine, Vol 14, pp. 55-63

Hu. A and He. F (2011), “Variable structure control for active front steering and 

direct yaw moment,” in Proceedings of the 2nd International Conference on 

Artificial Intelligence, Management Science and Electronic Commerce 

(AIMSEC '11), pp. 3587-3590, Zhengzhou, China.

152

https://doi.org/10.3390/s17112475


Hu. A and Lv. B (2010), “Study on mixed robust control for integrated active front 

steering and direct yaw moment,” in Proceedings of the IEEE International 

Conference on Mechatronics and Automation (ICMA '10), pp. 29-33, Xi'an, 

China.

He. Z and Ji. X (2012), “Nonlinear robust control of integrated vehicle dynamics,” 

Vehicle System Dynamics, vol. 50, no. 2, pp. 247-280.

Ikeda. Y (2010) “Active steering control of vehicle by sliding mode control— 

switching function design using SDRE,” in Proceedings of the IEEE 

International Conference on Control Applications (CCA '10), pp. 1660-1665, 

Yokohama, Japan.

Jadhav, G. S., & Mulmule, P. P. V. (2016). Review on Lane Departure Detection 

Methods, 5(5), 916-919. https://doi.org/10.17148/IJARCCE.2016.55224

J.C. McCall and M.M. Trivedi, “Video-based Lane Estimation and Tracking for 

Driver Assistance: Survey, System, and Evaluation”, IEEE Transactions on 

Intelligent Transportation Systems, vol.7, pp.20-37, 2006.

J. Gayko, Handbook of intelligent vehicles. Springer, 2012, ch. Lane departure and 

lane-keeping, pp. 689-708.

Jian, Wang, Sun Sisi, Gong Jingchao, and Cao Yu. "Research of lane detection and 

recognition technology based on morphology feature." In Control and 

Decision Conference (CCDC), 2013 25th Chinese, pp. 3827-3831. IEEE, 

2013.

Jeong. S. G, Kim. C. S, Yoon.K. S, Lee. J. N, Bae. J. I, and. M.H Lee, “Real-time 

Lane Detection for Autonomous Navigation”, IEEE Proc. Intelligent 

Transportation Systems, pp. 508-513, 2001.

Jse E. Naranjo, Carlos Gonzlez, Ricardo Garca, Teresa de Pedro, and Rodolfo E. 

Haber (2005). Power-Steering Control Architecture for Automatic Driving. In 

IEEE transactions on intelligent transportation systems, vol. 6, no. 4.

Jung. C. R and Kelber. C. R, “A Lane Departure Warning System Using Lateral 

Offset with Uncalibrated Camera,” Proc. IEEE Conf. on Intelligent 

Transportation Systems, pp.102-107, 2005.

Jung. C. R and Kelber. C. R, “Lane following and lane departure using a linear- 

parabolic model” In Image and Vision Computing, pp. 1192-1202, 2005.

153

https://doi.org/10.17148/IJARCCE.2016.55224


Kang. D. J, Choi. J. W and Kweon. I. S, “Finding and Tracking Road Lanes Using 

Line-snakes”, Proceedings of Conference on Intelligent Vehicle, pp. 189-194,

1996.

Kim. Z, “Real-time lane tracking of curved local road”, Proc. IEEE Conf. on 

Intelligent Transportation System, pp. 1149-1155, 2006.

Kim. Z, “Robust Lane Detection and Tracking in Challenging Scenarios”, In IEEE 

Transactions on Intelligent Transportation Systems, vol. 9, no. 1, pp. 16 - 26,

2008.

Kaur, G., & Kumar, D. (2015). Lane Detection Techniques: A Review. International 

Journal of Computer Applications, 112(10), 975-8887.

Karl K., Sridhar L., 1995. A Deformable-Template Approach to Lane Detection. 

Proceedings of the Intelligent Vehicles '95 Symposium, 25-26 Sept. 1995 

Page(s): 54 -59.

Keller, Paul; Henkel, F. (2017). Autonomous vehicles: the legal landscape of 

Dedicated Short Range Communication in the US, UK and Germany. Norton 

Rose Fullbright, 72.

Khodayari, A., Ghaffari, A., Ameli, S., & Flahatgar, J. (2010). A historical review on 

lateral and longitudinal control of autonomous vehicle motions, (Icmet).

Kwak. B and Park. Y (2001), “Robust vehicle stability controller based on multiple 

sliding mode control,” in Proceedings of the SAE World Congress, SAE 

2001-01-10602001.

Kawaguchi. Y, Eguchi. H, Fukao. T, and Osuka. K (2007), “Passivity-based adaptive 

nonlinear control for active steering,” in Proceedings of the 16th IEEE 

International Conference on Control Applications (CCA '07), pp. 214-219.

Kreucher. C and Lakshmanan. S. K, A Driver warning System based on the LOIS 

Lane detection Algorithm, Proceeding of IEEE International Conference On 

Intelligent Vehicles. pp. 17 -22, 1998.

Karbalaei. R, Ghaffari. A Kazemi. R, and Tabatabaei. S. H (2007), “Design of an 

integrated AFS/DYC based on fuzzy logic control,” in Proc. ICVES 

Vehicular Electronics and Safety IEEE International Conference on, pp. 1-6.

Khalifa. O. O and Hashim. A. H. A “Vision-Based Lane Detection for Autonomous 

Artificial Intelligent Vehicles”, In IEEE International Conference on 

Semantic Computing, pp. 636 - 641, 2009.

154



Kang. D. J, Choi. J, Kweon. L. S, Finding and tracking road lanes using line- snakes, 

in Proceedings of Conference on Intelligent Vehicle, 1996.

K. Ghazali, R. Xiao and J. Ma, “Road Lane Detection Using H-Maxima and 

Improved Hough Transform”, Fourth International Conference on 

Computational Intelligence, Modelling and Simulation, pp: 2166-8531, 2011.

Khodayari, A., Ghaffari, A., Ameli, S., & Flahatgar, J. (2010). A historical review on 

lateral and longitudinal control of autonomous vehicle motions, (Icmet).

Land. M. F and Lee. D. N, Where do we look when we steer? Nature, 369(30), June 

1994.

Land. M and Horwood. J. Which parts of the road guide steering. Nature, 377(28), 

September 1995

Land. M. F. The time it takes to process visual information when steering a vehicle. 

In ARVO Poster B248, Investigative Opthalmology, 1996.

Li, L., Zhang, L., Li, X., Liu, X., Shen, Y., & Xiong, L. (2017). Vision-based 

parking-slot detection: A benchmark and a learning-based approach. 

Proceedings - IEEE International Conference on Multimedia and Expo, 649­

654. https://doi.org/10.1109/ICME.2017.8019419.

Le-Anh T., De Koster M.B. (2004) A review of design and control of automated 

guided vehicle systems. Erasmus Research Institute of Management (ERIM), 

report series no. 2004-03-LIS.

Li. Q, Shi. G, Wei. J, and Lin. Y (2010) “Yaw stability control using the fuzzy PID 

controller for active front steering,” High Technology Letters, vol. 16, no. 1, 

pp. 94-98.

Li, Z. Jin H. B. (2011) Fuzzy Model Reference Adaptive Controller Design for 

Multivariable Nonlinear System, International Journal of Digital Content 

Technology and its Applications, Vol 5, No 9, pp. 95-103

Li Z., Chen W., Liu H. (2008) Robust Control of Wheeled Mobile Manipulators 

Using Hybrid Joints.International Journal of Advanced Robotic Systems, Vol 

5, No 1, pp 83-90.

Lin. Q, Han. Y and Hahn. H, “Real-time lane departure detection based on extended 

edge-linking algorithm”, In IEEE 2nd International Conference on Computer 

Research and Development, pp. 725-730, 2010.

155

https://doi.org/10.1109/ICME.2017.8019419


Le, Manh Cuong, Son Lam Phung, and Abdesselam Bouzerdoum. "Pedestrian lane 

detection for assistive navigation of blind people." In Pattern Recognition 

(ICPR), 2012 21st International Conference on, pp. 2594-2597. IEEE, 2012.

Lacroix. B, Liu. Z, and Seers. P (2012) “A comparison of two control methods for 

vehicle stability control by direct yaw moment,” Applied Mechanics and 

Materials, vol. 120, pp. 203-217.

Lambert. K (2007), “A study of vehicle properties that influence rollover and their 

effect on electronic stability controllers,” Master’s thesis, Auburn University.

Lenain R., Thuilot B., Cariou C., Martinet P. (2005) Model Predictive Control for 

vehicle guidance in presence of sliding: application to farm vehicles’ path 

tracking. IEEE Conf. on robotics and automation. Pp 885 -  890.

Lacey G., Ji Z. (2005) Computing the solution path for the regularized support vector 

regression. In NIPS.

Low, Chan Yee, HairiZamzuri, and SaifulAmriMazlan. "Simple Robust Road Lane 

Detection Algorithm”. IEEE, 2014.

Lin. Z, Pachter. M, and Ban. S (1998), “Toward improvement of tracking 

performance—nonlinear feedback for linear systems,” International Journal 

of Control, vol. 70, no. 1, pp. 1-11.

Lu. S. B, Li. Y. N, Choi. S. B, Zheng. L, and Seong. M. S. (2011) “Integrated control 

on MR vehicle suspension system associated with braking and steering 

control,” Vehicle System Dynamics, vol. 49, no. 1-2, pp. 361-380.

Li. D, Du. S, and Yu. F (2008) “Integrated vehicle chassis control based on direct 

yaw moment, active steering and active stabiliser,” Vehicle System 

Dynamics, vol. 46, no. 1, pp. 341-351.

Li, B. (2012). Modelling, dynamic stability analysis and control of an Omni­

directional road vehicle.

McCall. J. C, M.M. Trivedi, Video-based lane estimation and tracking for driver 

assistance: Survey, system, and evaluation, IEEE Transactions on Intelligent 

Transportation Systems 7 (2006) 20-37.

M Kumar, A., & Simon, P. (2015). Review of Lane Detection and Tracking 

Algorithms in Advanced Driver Assistance System. International Journal of 

Computer Science and Information Technology, 7(4), 65-78.

https://doi.org/10.5121/ijcsit.2015.7406

156

https://doi.org/10.5121/ijcsit.2015.7406


Manning. W. J and Crolla. D. A (2007) “A review of yaw rate and sideslip 

controllers for passenger vehicles,” Transactions of the Institute of 

Measurement and Control, vol. 29, no. 2, pp. 117-135.

Mathematics, A., & Women, E. F. (2018). Techniques for Detection of Lanes on 

Roads -  A Review, 118(18), 2835-2840.

Martin Herman, Marilyn Nashman, Tsai-Hong Hong, Henry Schneiderman, David 

Coombs, Gin-Shu Young, Daniel Raviv, and Albert J. Wavering. Minimalist 

vision for navigation. In Y. Aloimonos, editor, Visual Navigation, From 

Biological Systems to Unmanned Ground Vehicles. Lawrence Erlbaum 

Associates, Mahwah, New Jersey, 1997.

Meuter. M, Muller. S, Mika. A, Hold. S, Nunn. C and Kummert. A, “A Novel 

Approach to Lane Detection and Tracking”, In IEEE 12th International 

Conference on Intelligent Transportation Systems, pp. 1-6, 2009.

Meghana D. M., Andurkar G. K., 2012. Edge Detection Technique: A Comparative 

Approach, World Journal of Science and Technology.

Mariut F., Fosalau. C, and Petrisor. D, "Lane mark detection using Hough 

Transform" In Electrical and Power Engineering (EPE), 2012 International 

Conference and Exposition on, pp. 871-875. IEEE, 2012.

Marino. R, Scalzi. S, and Cinili. F (2007), “Nonlinear PI front and rear steering 

control in four-wheel steering vehicles,” Vehicle System Dynamics, vol. 45, 

no. 12, pp. 1149-1168.

Marino. R, Scalzi. S, and Netto. M (2011), “Nested PID steering control for lane- 

keeping in autonomous vehicles,” Control Engineering Practice, vol. 19, no. 

12, pp. 1459-1467.

Milliken. W and Milliken. D (1995), Race Car Vehicle Dynamics. Warrendale, Pa.: 

SAE International, 1995.

Massimo Bertozzi and Alberto Broggi. Vision-based vehicle guidance. Computer, 

30(7):49, July 1997.

Mammar. S and Koenig. D (2002) “Vehicle handling improvement by active 

steering,” Vehicle System Dynamics, vol. 38, no. 3, pp. 211-242.

Mirzaei. M (2010) “A new strategy for minimum usage of external yaw moment in­

vehicle dynamic control system,” Transportation Research C: Emerging 

Technologies, vol. 18, no. 2, pp. 213-224.

157



M. Bertozzi and A. Broggi, “GOLD: A Parallel Real-time Stereo Vision System for 

Generic Obstacle and Lane Detection”, IEEE Transactions of Image 

Processing, pp. 62-81, 1998.

Moon. S, Cho. W, and Yi. K (2010) “Intelligent vehicle safety control strategy in 

various driving situations,” Vehicle System Dynamics, vol. 48, no. 1, pp. 

537-554.

N. Oliver and A. P. Pentland, “Graphical models for driver behaviour recognition in 

a SmartCar,” in Proc. IEEE Intelligent Vehicles Symposium, 2000, pp. 7-12.

Nalla, Phaneendra, GCL AbhiramanGoud, and V. Padmaja. "Accident Avoiding 

System Using Lane Detection." Ijrece 1, no. 1 (2013): 01-04.

National Traffic Law Center. (2017, May). Investigation and prosecution of 

distracted driving cases (Report No. DOT HS 812 407). Washington, DC: 

National Highway Traffic Safety Administration

Nielsen, Q. D. I. (n.d.). Modelling and Scheduling Autonomous Mobile Robot for a 

Real-World Industrial Application.

Nishimori. K, Okada. M and Ishihara. N. Simulation of fuzzy control using vision 

system in driving an automatic vehicle. Dept. of Electrical and Electronic 

Engineering, Tottori University. Koyama, Tottori 680, Japan.

Ozguner. U, Unyelioglu. K. A. I, and Hatipo. C glu. An analytical study of vehicle 

steering control. In Proceedings of the 4th IEEE Conference on Control 

Applications, pages 125{130, 1995.

Ozguner. U, Unyelioglu. K. A. I, and Hatipo. C glu U. Steering and lane change: A 

working system. In IEEE Conference on Intelligent Transportation Systems,

1997.

Ohara. H and Murakami. T (2008) “A stability control by active angle control of 

front-wheel in a vehicle system,” IEEE Transactions on Industrial 

Electronics, vol. 55, no. 3, pp. 1277-1285.

Odenthal. D, Bunte. T, and Ackermann. J (1999), “Nonlinear steering and braking 

control for vehicle rollover avoidance,” in European Control Conference.

Oraby. W. A. H, El-Demerdash. S. M, Selim. A. M, Faizz. A, and Crolla. D. A 

(2004), “Improvement of vehicle lateral dynamics by active front steering 

control,” in Proceedings of the SAE Automotive Dynamics, Stability & 

Controls Conference and Exhibition, SAE 2004-01-2081.

158



Paper, R., Zhao, P., Chen, J., Song, Y., Tao, X., Xu, T., & Mei, T. (2012). Design of 

a Control System for an Autonomous Vehicle Based on Adaptive-PID, 1-11. 

https://doi.org/10.5772/51314

Park P., Fischione C., Bonivento A., Johansson K.H. and Sangiovanni Vincentelli A. 

(2009) Breath: an adaptive protocol for industrial control application using 

wireless sensor networks,” IEEE Transactions on Mobile Computing, Vol 10, 

pp 821-838

Pogorelov, D., Yazykov, V., Lysikov, N., Oztemel, E., Arar, O. F., & Rende, F. S. 

(2017). Train 3D: the technique for inclusion of three-dimensional models in 

longitudinal train dynamics and its application in derailment studies and train 

simulators. Vehicle system dynamics, 55(4), 583-600.

Pendleton, S. D., Andersen, H., Du, X., Shen, X., Meghjani, M., Eng, Y. H., ... & 

Ang, M. H. (2017). Perception, planning, control, and coordination for 

autonomous vehicles. Machines, 5(1), 6.

Parminder Kaur1, Ravi Kant2 A Review on Comparision and Analysis of Edge 

Detection Techniques International Journal of Engineering Research and 

General Science Volume 2, Issue 3, April-May 2014 

ISSN 2091-2730.

Pacejka. H. B (2003), Tire and Vehicle Dynamics, 2nd ed. SAE International, 2006.

Putney. J. S (2006), “Reactive navigation of an autonomous ground vehicle using 

dynamic expanding zones,” Master’s thesis, Virginia Polytechnic Institute 

and State University.

Papadopoulos. E and Rey. D. A (2000), “The force-angle measure of tip-over 

stability margin for mobile manipulators,” Vehicle System Dynamics, vol. 

33, pp. 29-48.

Pushkin Kachroo, Masayoshi Tomizuka and Alice M. Agogino (1995). A 

Comprehensive Strategy for Longitudinal Vehicle Control with Fuzzy 

Supervisory Expert System. 0-7803-2559-1/9. IEEE.

Peters. S. C and Iagnemma. K (2006), “An analysis of rollover stability measurement 

for high-speed mobile robots,” in Proc. IEEE International Conference on 

Robotics and Automation ICRA 2006, pp. 3711-3716.

Phaneendra. N, Goud. G and Padmaja. V, “Accident Avoiding System Using Lane 

Detection”, International Journal of Research in Electronics and 

Communication Engineering, vol. 1, no. 1, pp. 1 - 4, 2013.

159

https://doi.org/10.5772/51314


Poussot-Vassal. C, Sename. O, Dugard. L, and Savaresi. S. M (2011), “Vehicle 

dynamic stability improvements through gain-scheduled steering and braking 

control,” Vehicle System Dynamics, vol. 49, no. 10, pp. 1597-1621.

Pomerleau. D and Jochem, “Rapidly Adapting Machine Vision for Automated 

Vehicle Steering, IEEE, 1996.

P. Angkititrakul, R. Terashima, and T. Wakita, “On the use of stochastic driver 

behaviour model in lane departure warning,” IEEE Trans. on Intelligent 

Transportation Systems, vol. 12, no. 1, pp. 174-183, 2011.

P. Kumar, M. Perrollaz, S. Lef evre, and C. Laugier, “Learning-based approach for 

online lane change intention prediction,” in Proc. IEEE Intelligent Vehicles 

Symposium, 2013, pp. 797-802.

Prof. Sachin Sharma and Dr D. J. Shah, “A Much Advanced and Efficient Lane 

Detection Algorithm for Intelligent Highway Safety”, Sundarapandian et al. 

(Eds): ITCS, SIP, CS & IT 09, pp. 51-59, 2013. © CS & IT-CSCP 2013.

Qing Lin, Youngjoon Han, Hernsoo Hahn, “Real-time Lane Detection Based on 

Extended Edge-linking Algorithm”, 978-0-7695-4043-6/10 $26.00 2010 

IEEE DOI 10.1109/ICCRD.2010.166.

R. Terada, H. Okuda, T. Suzuki, K. Isaji, and N. Tsuru, “Multi-scale driving 

behaviour modelling using hierarchical PWARX model,” in Proc. IEEE 

Conf. on Intelligent Transportation Systems, 2010, pp. 1638-1644.

Rajamani. R, Vehicle Dynamics and Control. Springer, 2006.

Repository, I. (2018). Lateral control of an autonomous vehicle.

Rengaraj. C and Crolla. D (2011), “Integrated chassis control to improve vehicle 

handling dynamics performance,” in Proceedings of the SAE World Congress 

and Exhibition, SAE 2011-01-0958.

Raviv. D and Herman. M, A 'non-reconstruction' approach for road following. In 

SPIE Proceedings on Intelligent Robots and Computer Vision, pages 2{12, 

1991.

R.Jayakumar, B.Suresh A review on edge detection methods and techniques 

International Journal of Advanced Research in Computer and 

Communication Engineering Vol. 3, Issue 4, April 2014.

Ran, B. and Liu, H.X., “Development of vision-based real-time lane detection and 

tracking system for intelligent vehicles” Presented at the 79th Annual

160



Meeting of the Transportation Research Board, Washington, D.C., (January 

2000).

Raksincharoensak. P, Mizushima. T, and Nagai. M (2008), “Direct yaw moment 

control system based on driver behaviour recognition,” Vehicle System 

Dynamics, vol. 46, no. 1, pp. 911-921.

R. Risack, N. Mohler, and W. Enkelmann, “A video-based lane-keeping assistant,” 

in Proc. IEEE Intelligent Vehicles Symposium, 2000, pp. 356-361. 

Repository, I. (2018). Lateral control of an autonomous vehicle.

Riverfront, H. R., Riverfront, H. R., Louis, S., Louis, S., Marino, R., Marino, R., ... 

Netto, M. (2009). A Nested PID Steering Control for Lane Keeping in 

Vision-Based Autonomous Vehicles. Control, 2885-2890.

Sousa, N., Almeida, A., Coutinho-Rodrigues, J., & Natividade-Jesus, E. (2017). 

Dawn of autonomous vehicles: review and challenges ahead. Proceedings of 

the Institution of Civil Engineers - Municipal Engineer, 171(1), 3-14. 

https://doi.org/ 10.1680/jmuen.16.00063 

Sun, D. J., & Elefteriadou, L. (2012). Lane-Changing Behavior on Urban Streets: An 

“In-Vehicle” Field experiment-based Study. Computer-Aided Civil and 

Infrastructure Engineering, 27(7), 525-542. https://doi.org/10.1111/j.1467- 

8667.2011.00747.x

Suryanarayanan, S., Tomizuka, M., & Suzuki, T. (2004). Design of simultaneously 

stabilizing controllers and its application to fault-tolerant lane-keeping 

controller design for automated vehicles. IEEE Transactions on Control 

Systems Technology, 12(3), 329-339.

https://doi.org/10.1109/TCST.2004.825130 

Thuy, M., & Leon, F. P. (2010). Metrology and Measurement Systems Lane 

Detection and Tracking Based on Lidar Data. Metrol. Meas. Syst, XVII(3), 

0-0. https://doi.org/10.1007/s11595-011-0321-2 

Toro, O., Becsi, T., & Aradi, S. (2016). Design of Lane Keeping Algorithm of 

Autonomous Vehicle. Periodica Polytechnica Transportation Engineering, 

44(1), 60-68. https://doi.org/10.3311/PPtr.8177 

Zhang, L., Chen, C., Zhang, J., Fang, S., You, J., & Guo, J. (2018). Modelling lane- 

changing behaviour in freeway off-ramp areas from the Shanghai naturalistic 

driving study. Journal of Advanced Transportation, 2018. 

https://doi.org/10.1155/2018/8645709

161

https://doi.org/
https://doi.org/10.1111/j.1467-
https://doi.org/10.1109/TCST.2004.825130
https://doi.org/10.1007/s11595-011-0321-2
https://doi.org/10.3311/PPtr.8177
https://doi.org/10.1155/2018/8645709


Rosique, F., Navarro, P. J., Fernandez, C., & Padilla, A. (2019). A systematic review 

of perception system and simulators for autonomous vehicles research. 

Sensors, 19(3), 648.

Robyn O., Lecture 6 , Computer Vision IT412, http://homepages.inf.ed.ac.uk/ rbf/ 

CVonline/ LOCAL_COPIES/OWENS/LECT6/ ode2.html

S. Mammar, S. Glaser, and M. Netto, “Time to line crossing for lane departure 

avoidance: a theoretical study and an experimental setting,” IEEE Trans. on 

Intelligent Transportation Systems, vol. 7, no. 2, 2006.

Singh. S (2000), “Design of front-wheel active steering for improved vehicle 

handling and stability,” in Proceedings of the SAE Automotive Dynamics & 

Stability Conference, SAE 2000-01-1619.

Sousa, N., Almeida, A., Coutinho-Rodrigues, J., & Natividade-Jesus, E. (2017). 

Dawn of autonomous vehicles: review and challenges ahead. Proceedings of 

the Institution of Civil Engineers - Municipal Engineer, 171(1), 3-14. 

https://doi.org/10.1680/jmuen.16.00063.

Sotelo M.A, Rodriguez. F. J, Magdalena. L, Bergasa. L. M (2004) A Color Vision- 

Based Lane Tracking System for Autonomous Driving on Unmarked Roads 

Autonomous Robots, 16: 95. D0I:10.1023/B: AUR0.0000008673.96984.28.

Shameem A., Rajayalakshmi D. and Syed A. S., A Theoretical Survey for Edge 

Detection Techniques and Watershed Transformation, International Journal 

of Computer Technology and Electronics Engineering (IJCTEE) Volume 2, 

Issue 1, pp: 54-58.

S.G. Jeong, C.S. Kim, K.S. Yoon, J.N. Lee, J.I. Bae, and M.H. Lee, “Real-time Lane 

Detection for Autonomous Navigation”, IEEE Proc. Intelligent 

Transportation Systems, pp. 508-513, 2001.

Shang J and Jiang F, An Algorithm of Edge Detection Based on Soft Morphology", 

IEEE,2012, pp: 166-169.

Saha, Anik, Dipanjan Das Roy, Tauhidul Alam, and Kaushik Deb. "Automated Road 

Lane Detection for Intelligent Vehicles." Global Journal of Computer Science 

and Technology 12, no. 6 (2012).

Shim. T, Chang. S, and Lee. S (2008), “Investigation of sliding-surface design on the 

performance of sliding mode controller in antilock braking systems,” IEEE 

Transactions on Vehicular Technology, vol. 57, no. 2, pp. 747-759.

162

http://homepages.inf.ed.ac.uk/
https://doi.org/10.1680/jmuen.16.00063


Sam. Y. M, Osman. J. H. S, and Ghani. M. R. A (2004), “A class of proportional- 

integral sliding mode control with application to active suspension system,” 

Systems and Control Letters, vol. 51, no. 3-4, pp. 217-223.

Sayers. M (1996), “Standard terminology for vehicle dynamics simulations,” The 

University of Michigan Transportation Research Institute (UMTRI), Tech. 

Rep.

Stefano Malan, Mario Milanese, Pandeli Borodani, and Alessandro Gallione (2007). 

Lateral Control of Autonomous Electric Cars for Relocation of Public Urban 

Mobility Fleet. In IEEE transactions on control systems technology, vol. 15, 

no. 3.

Steven A. Nobe and Fei-YueWang (2001). An Overview of Recent Developments in 

Automated Lateral and Longitudinal Vehicle Controls. IEEE 0-7803-7807­

2/01.

Shumeet B. (1996) Evolution of an artificial neural network-based autonomous land 

vehicle controller. IEEE Transactions on Systems, Man, and Cybernetics, Vol 

26(3), pp 450-463.

Sharmin A. and R. Wan, "An Autonomous Lane-Keeping Ground Vehicle Control 

System for Highway Drive," in 9th International Conference on Robotic, 

Vision, Signal Processing and Power Applications, 2017, pp. 351-361.

Smith. D. E and Starkey. J, M, "Effects of Model Complexity on the Performance of 

Automated Vehicle Steering Controllers: Model Development, Validation 

and Comparison", Vehicle System Dynamics, Volume 24 (1995), 1995

Tekin. G and Unlusoy. Y. S. (2010) “Design and simulation of an integrated active 

yaw control system for road vehicles,” International Journal of Vehicle 

Design, vol. 52, no. 1-4, pp. 5-19.

Tseng, Chien-Cheng, Hsu-Yung Cheng, and Bor-Shenn Jeng. "A lane detection 

algorithm using geometry information and modified Hough transform." 2005 

IPPR.

Teng. Z, Kin. J. H and Kang. D. J, “Real-time Lane detection by using multiple 

cues”, In IEEE International Conference on Control Automation and 

Systems, pp. 2334 - 2337, 2010.

Tjo0nnas. J and Johansen. T. A (2010), “Stabilization of automotive vehicles using 

active steering and adaptive brake control allocation,” IEEE Transactions on 

Control Systems Technology, vol. 18, no. 3, pp. 545-558.

163



Thuy, M., & Leon, F. P. (2010). Metrology and Measurement Systems Lane 

Detection and Tracking Based on Lidar Data. Metrol. Meas. Syst, XVII(3), 

0-0. https://doi.org/10.1007/s11595-011-0321-2

Toro, O., Becsi, T., & Aradi, S. (2016). Design of Lane Keeping Algorithm of 

Autonomous Vehicle. Periodica Polytechnica Transportation Engineering, 

44(1), 60-68. https://doi.org/10.3311/PPtr.8177.

T. Hiraoka, O. Nishihara, and H. Kumamoto, “Automatic path-tracking controller of 

a four-wheel steering vehicle,” Vehicle System Dynamics, vol. 47, no. 10, pp. 

1205-1227, 2009. View at Publisher • View at Google Scholar • View at 

Scopus

Tamaddoni. S. H, Taheri. S, and Ahmadian. M (2011) “Optimal preview game 

theory approach to vehicle stability controller design,” Vehicle System 

Dynamics, vol. 49, no. 12, pp. 1967-1979.

Urmson. C (2005), “Navigation regimes for off-road autonomy,” PhD dissertation, 

Carnegie Mellon University.

van Zanten. A “Bosch esp system: 5 years of experience.” SAE, 2000.

Visioli, A. (2006). Practical PID Control. Springer Verlag Advances in Industrial 

Control Series.

Wang. Y, Teoh. E.K, Shen. D, Lane detection and tracking using B-snake, Image and 

Vision Computing 22 (2004) 269-280.

Wang. Y, Teoh. E.K and Shen. D, “Improved Lane Detection and Tracking Using B- 

snake,” Image and Vision Computing, vol. 20, pp. 259-272, 2005.

Wang. Y, Shen. D and Teoh. E. K, “Lane Detection Using Spline Model”, Pattern 

Recognition Letters vol.21, pp. 677-689, 2000

Wang. Y, Teoha. E. K, and Shen. D. Lane detection and tracking using B-Snake”, In 

Image and Vision Computing 22, pp: 269-28, 2004.

Westfall. R. S (1994), The Life of Isaac Newton. Cambridge University Press, 1994, 

p.106.

Wenzel. T. A (2005), “State and parameter estimation for vehicle dynamic control,” 

PhD dissertation, Coventry University, UK, 2005, British Libary 

Shelfnumber XN092803 DSC.

Whitehead. R, Clark. B, Breland. M, Lambert. K, Bevly. D, and Flowers. G (2005), 

“Scaled vehicle electronic stability control,” ESV International Collegiate

164

https://doi.org/10.1007/s11595-011-0321-2
https://doi.org/10.3311/PPtr.8177


Student Safety Technology Design Competition, North American Regional 

Review, 2005.

Wang W., Kenzo N., and Yuta O.. (2006)Model Reference Sliding Mode Control of 

Small Helicopter X.R.B based on Vision. International Journal of Advanced 

Robotic Systems, Vol 5, No 3, pp 233 -  242.

Wong. J. Y (2008), Theory of Ground Vehicles, 4th ed. Wiley

Wu. J, Wang Q, Wei. X, and Tang. H (2010) “Studies on improving vehicle handling 

and lane-keeping performance of closed-loop driver-vehicle system with 

integrated chassis control,” Mathematics and Computers in Simulation, vol. 

80, no. 12, pp. 2297-2308.

Wu, C. F. et al. (2013) ‘Adjacent lane detection and lateral vehicle distance 

measurement using vision-based neuro-fuzzy approaches’, Journal of Applied 

Research and Technology, 11(2), pp. 251-258. doi: 10.1016/S1665- 

6423(13)71535-9.

Wikipedia contributors. Fuzzy logic. Wikipedia, The Free Encyclopedia, 15 June 

2016, 15:01 UTC, https://en.wikipedia.org/w/index.php?title=Fuzzy_logic& 

oldid=725419248 [accessed 25 June 2016].

Wang W., Kenzo N., and Yuta O.. (2006) Model Reference Sliding Mode Control of 

Small Helicopter X.R.B based on Vision. International Journal of Advanced 

Robotic Systems, Vol 5, No 3, pp 233 -  242.

Xiaodong Miao, Shunming Li, Huan Shen. "On-board lane detection system for 

intelligent vehicle based on monocular vision." International Journal on 

Smart Sensing and Intelligent Systems 12, no. 4 (2012).

Xu, Shanshan, Jie Ying, and Yanbin Song. "Research on-road detection based on 

blind navigation device." In Cyber Technology in Automation, Control, and 

Intelligent Systems (CYBER), 2012 IEEE International Conference on, pp.

69-71. IEEE, 2012.

Xu, Zhiyuan, Xiaoming Liu, and Na Ji. "Fog removal from colour images using 

contrast limited adaptive histogram equalization." In Image and Signal 

Processing, 2009. CISP'09. 2nd International Congress on, pp. 1-5. IEEE,

2009.

Y.Wang, E.K. Teoh and D. Shen, “Improved Lane Detection and Tracking Using B- 

snake,” Image and Vision Computing, vol. 20, pp. 259-272, 2005.

165

https://en.wikipedia.org/w/index.php?title=Fuzzy_logic&


Y.Wang, E. K.Teoh and D. Shen, “Lane Detection and Tracking Using B-snake,” 

Image and Vision Computing, vol. 22, pp. 269-280, 2004.

Yang. X, Wang. Z, and Peng. W (2009), “Coordinated control of AFS and DYC for 

vehicle handling and stability based on optimal guaranteed cost theory,” 

Vehicle System Dynamics, vol. 47, no. 1, pp. 57-79.

Yaghoobi Ershadi N, Menendez JM, Jimenez D (2018) Robust vehicle detection in 

different weather conditions: Using MIPM. PLoS ONE 13(3): e0191355. 

https://doi.org/10.1371/journal.pone.0191355

Yu. H, Guvenc. L, and Ozguner. U (2008), “Heavy-duty vehicle rollover detection 

and active roll control,” Vehicle System Dynamics, vol. 46, pp. 451-470.

Yim. S, Cho. W, Yoon. J, and Yi. K (2010) “Optimum distribution of yaw moment 

for unified chassis control with limitations on the active front steering angle,” 

International Journal of Automotive Technology, vol. 11, no. 5, pp. 665-672.

Yin G.-D, Chen. N, Wang J.-X., and. Wu L.-Y (2011), “A study on p -synthesis 

control for four-wheel steering system to enhance vehicle lateral stability,” 

Journal of Dynamic Systems, Measurement and Control, Transactions of the 

ASME, vol. 133, no. 1, Article ID 011002.

Yu. F, Li D.-F and Crolla. D. A (2008), “Integrated vehicle dynamics control-state- 

of-the art review,” in Proceedings of the IEEE Vehicle Power and Propulsion 

Conference (VPPC '08), pp. 835-840, Harbin, China.

Yon. S. H, Jo. O. S, Yoo. S, Hahn. J .O, and Lee. K. I (2006) “Vehicle lateral 

stability management using gain-scheduled robust control,” Journal of 

Mechanical Science and Technology, vol. 20, no. 11, pp. 1898-1913.

Yih. P and Gerdes. J. C (2005), “Modification of vehicle handling characteristics via 

steer-by-wire,” IEEE Transactions on Control Systems Technology, vol. 13, 

no. 6, pp. 965-976.

Zhaozheng Y. and Yu H. H., 2003. Vision-based Lane Detection Using Hough 

Transform: ECE 533. Course project on Image processing.

Zhou. S, Ziang. Y, Xi. J, Gong. J, Xiong. G and Chen. H, “A novel lane detection 

based on geometrical model and gabor filter”, in IEEE Intelligent Vehicles 

Symposium, pp. 59-64, 2010.

Zhao, Hongying, Zhu Teng, Hong-Hyun Kim, and Dong-Joong Kang. "Annealed 

Particle Filter Algorithm Used for Lane Detection and Tracking." Journal of 

Automation and Control Engineering 1, no. 1 (2013).

166

https://doi.org/10.1371/journal.pone.0191355


Zhao. C, Xiang. W, and Richardson. P (2006) “Vehicle lateral control and yaw 

stability control through differential braking,” in Proceedings of the 

International Symposium on Industrial Electronics (ISIE '06), pp. 384-389.

Zheng. S, Tang. H, Han. Z, and Zhang. Y (2006) “Controller design for vehicle 

stability enhancement,” Control Engineering Practice, vol. 14, no. 12, pp. 

1413-1421.

Zhang J.-Y, Kim J.-W, Lee K.-B, and Kim Y.-B (2008), “Development of an active 

front steering (AFS) system with QFT control,” International Journal of 

Automotive Technology, vol. 9, no. 6, pp. 695-702.

Zheng. B and Anwar. S (2009), “Yaw stability control of a steer-by-wire equipped 

vehicle via active front-wheel steering,” Mechatronics, vol. 19, no. 6, pp. 

799-804.

Zhou. S, Guo. L, and Zhang. S (2008), “Vehicle yaw stability control and its 

integration with roll stability control,” in Proceedings of the Chinese Control 

and Decision Conference (CCDC '08), pp. 3624-3629.

Zhou. H and Liu. Z (2010), “Vehicle yaw stability-control system design based on 

sliding mode and backstepping control approach,” IEEE Transactions on 

Vehicular Technology, vol. 59, no. 7, pp. 3674-3678.

Zhao. S, Li. Y, Zheng. L, and Lu. S (2007), “Vehicle lateral stability control based 

on sliding mode control,” in Proc. IEEE International Conference on 

Automation and Logistics, pp. 638-642.

Z.Kim, "Robust lane detection and tracking in challenging scenarios," IEEE Trans. 

Intell. Transp. Syst. , vol. 9, no. 1, pp. 16-26, Mar. 2008.

Zhuang D. (2007) The Vehicle Directional Control Based on Fractional Order PDp, 

Controller. Journal of Shanghai Jiaotong, Vol 41(2), pp 278-283

Zhao, P., Chen, J., Song, Y., Tao, X., Xu, T. and Mei, T. (2012a) ‘Design of a 

control system for an autonomous vehicle based on adaptive-PID’, 

International Journal of Advanced Robotic Systems, 9, pp. 1-11.

Zhao, P., Chen, J., Song, Y., Tao, X., Xu, T. and Mei, T. (2012b) ‘Design of a 

control system for an autonomous vehicle based on adaptive-PID’, 

International Journal of Advanced Robotic Systems, 9, pp. 1-11.

Zhao, J., Liang, B. and Chen, Q. (2018), "The key technology toward the self-driving 

car", International Journal of Intelligent Unmanned Systems, Vol. 6 No. 1, 

pp. 2-20. https://doi.org/10.1108/IJIUS-08-2017-0008

167

https://doi.org/10.1108/IJIUS-08-2017-0008


Toro, O., Becsi, T., & Aradi, S. (2016). Design of Lane Keeping Algorithm of 

Autonomous Vehicle. Periodica Polytechnica Transportation Engineering, 

44(1), 60-68. https://doi.org/10.3311/PPtr.8177 

Zhao, P., Chen, J., Song, Y., Tao, X., Xu, T., & Mei, T. (2012). Design of a control 

system for an autonomous vehicle based on adaptive-PID. International Journal 

o f Advanced Robotic Systems, 9, 1-11. https://doi.org/10.5772/51314 

Zhao, Z. Y., Tomizuka, M., & Isaka, S. (1992). Fuzzy gain scheduling of PID

controllers. Proceedings o f the 1st IEEE Conference on Control Applications, 

CCA 1992, 23(5), 698-703. https://doi.org/10.1109/CCA.1992.269762

168

https://doi.org/10.3311/PPtr.8177
https://doi.org/10.5772/51314
https://doi.org/10.1109/CCA.1992.269762


LIST OF PUBLICATIONS

Indexed Journal

1. Development of Edge-Based Lane Detection Algorithm using Image 

Processing. M Samuel, M Mohamad, SM Saad, M Hussein. International 

Journal on Informatics Visualization 2 (1), 19-22. Published.

2. A review of some pure-pursuit based path tracking techniques for control of 

autonomous vehicle. M Samuel, M Hussein, MB Mohamad. International 

Journal of Computer Applications 135 (1), 35-38. Published

3. Control of Autonomous Vehicle Using Path Tracking: A Review. M Samuel, 

M Maziah, M Hussien, NY Godi. Advanced Science Letters 24 (6), 3877­

3879. Published

4. Development of Lane-keeping Controller Using Image processing. M 

Samuel, M Mohamad, M Hussein, SM Saad. International Journal of 

Computing and Network Technology 6 (3). Published.

Indexed Conference

1. Comparative Analysis of Lane Detection Using Matlab. M Samuel, M 

Mohamad, SM Saad, M Hussein 1st Multidisciplinary Conference on 

Mechanical Engineering 1 (1), 25-31. Published

173




