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Abstract
This article focuses on the modelling and analysis of an automatic braking mechanism for low-speed driving scenarios. The
study aims to replicate the force exerted by a driver on the brake and accelerator pedals by strategically placing the suitable
actuator within the pedal subsystem assembly. The primary objective is to model the pedal pressing mechanism for the
braking subsystem and gain insights into driver ‘s behaviour during traffic congestion, thereby ensuring the effective
operation of the automatic braking system. The actuator was modelled using 3D virtual environment, while the car body or
dynamics was modelled using SimScape in MATLAB environment, and the simulation performance analysis was employed
to evaluate the performance outcomes. It has shown that the mechanism designed mimics the actual manual pedal pressing
mechanism of driver’s leg where the results show that the actuator managed to produce 150 N to reach speed at 8.5 km/h
at 48 mm linear actuator stroke. Therefore, the research findings are anticipated to contribute significantly to the
advancement of automatic braking systems, particularly during low speed in road traffic delay, which may help in reducing
the fatigue among drivers, enhancing vehicle safety, and providing valuable insights for the development of more reliable
and efficient systems within the automotive industry. © 2025, Semarak Ilmu Publishing. All rights reserved.

Author Keywords
Brake system;  linear actuator;  modelling and simulation;  virtual 3D model

Funding details
Ministry of Higher Education, MalaysiaMOHEFRGS/1/2021/TK0/UIAM/02/27, FRGS21-245-0854

The authors would like to thank the Ministry of Higher Education (MOHE) for providing financial support under the
Fundamental Research Grant Scheme (FRGS/1/2021/TK0/UIAM/02/27) with a university reference number (FRGS21-245-
0854).

References
Schwartz, Jake S.
(2017) Design of an automobile accelerator/brake pedal robot for advanced driver
assistance systems, 
PhD diss

Koźlak, Aleksandra, Wach, Dagmara
Causes of traffic congestion in urban areas. Case of Poland
(2018) SHS Web of Conferences, 57, p. 01019. 
EDP Sciences

Fattah, Md Abdul, Morshed, Syed Riad, Kafy, Abdulla-Al
Insights into the socio-economic impacts of traffic congestion in the port and
industrial areas of Chittagong city, Bangladesh
(2022) Transportation Engineering, 9, p. 100122. 

Hasmita, Lia, Radzuan, Nur Afinie Binti
The public perception of traffic jam in Kuala Lumpur Malaysia
(2018) Sumatra Journal of Disaster, Geography and Geography Education, 2 (2), pp. 86-
90. 

Zifruddin, Ahmad Niyzar Ahmad, Ahmad, Salmiah, Isa, Hazril MD, Abdullah, Muhammad,
Ghani, Normaniha Abd, Noor, Nurul Muthmainnah Mohd

1/26/25, 11:06 AM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1883248251&eid=2-s2.0-85206889889&sort=&clickedL… 1/3



Parametric Modelling of Pedal Pressing Activities During Road Traffic Delay
(2022) Journal of Modern Mechanical Engineering and Technology, 9, pp. 1-12. 

Santo, A. Espírito, Calado, MR A., Cabrita, C. M. P.
Dynamic simulation of electromagnetic actuators based on the co-energy map
(2010) The Applied Computational Electromagnetics Society Journal (ACES), pp. 1118-
1128. 

Sivaji, V. V., Sailaja, M.
Adaptive cruise control systems for vehicle modeling using stop and go
manoeuvres
(2013) International Journal of Engineering Research and Applications, 3 (4), pp. 2453-
2456. 

Fletcher, Ian, Arden, B. J. B., Cox, C. S.
Automatic braking system control
(2003) Proceedings of the 2003 IEEE International Symposium on Intelligent
Control, pp. 411-414. 
IEEE

Alsuwian, Turki, Saeed, Rana Basharat, Amin, Arslan Ahmed
Autonomous vehicle with emergency braking algorithm based on multi-sensor
fusion and super twisting speed controller
(2022) Applied Sciences, 12 (17), p. 8458. 

Miyata, Shigeharu, Nakagami, Takashi, Kobayashi, Sei, Izumi, Tomoji, Naito, Hisayoshi,
Yanou, Akira, Nakamura, Hitomi, Takehara, Shin
Improvement of adaptive cruise control performance
(2010) EURASIP Journal on Advances in Signal Processing, 2010, pp. 1-8. 

Yang, Wei, Liu, Jiajun, Zhou, Kaixia, Zhang, Zhiwei, Qu, Xiaolei
An automatic emergency braking model considering driver’s intention recognition
of the front vehicle
(2020) Journal of advanced transportation, 2020, pp. 1-15. 

Gyulyev, Nizami, Lobashov, Oleksii, Prasolenko, Oleksii, Bugayov, Igor
Modeling the effect of traffic jam on driver’s level of fatigue
(2019) SHS Web of Conferences, 67, p. 04005. 
EDP Sciences

Qiao, Guan, Liu, Geng, Shi, Zhenghong, Wang, Yawen, Ma, Shangjun, Lim, Teik C.
A review of electromechanical actuators for More/All Electric aircraft systems
(2018) Proceedings of the Institution of Mechanical Engineers, Part C: Journal of
Mechanical Engineering Science, 232 (22), pp. 4128-4151. 

Sultoni, Arif Indro, Nyoman Sutantra, I., Pramono, Agus Sigit
H∞ Multi-Objective Implementation for Energy Control of Electromagnetic
Suspension
(2015) International Review of Mechanical Engineering, 9 (6), pp. 542-547. 

Krishnapuram, Seetharam, Rao, Adithya Kameswara, Dhivakar, K. M., Kapur, Mayank
Robotic arm for automatic brake testing and control."
(2021) In Journal of Physics: Conference Series, 1831 (1), p. 012021. 
IOP Publishing

Blundell, Mike, Harty, Damian
Chapter 6-Modelling and Assembly of the Full Vehicle
(2015) The Multibody Systems Approach to Vehicle Dynamics (Second Edition), pp. 451-
533. 
Editor(s): Mike Blundell, Damian ISBN 9780080994253

1/26/25, 11:06 AM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1883248251&eid=2-s2.0-85206889889&sort=&clickedL… 2/3



Isa, Hazril Md, Ahmad, Salmiah, Abdullah, Muhammad, Rahman, Ataur, Ghani, NMA,
Noor, N.M.M
Modelling of Pedals Pressing Mechanisms for Low Speed Driving in Road Traffic
Delay
IOP Conf. Ser.: Mater. Sci. Eng, 1244 (2033), p. 012010. 

Christ, Robert D., Wernli, Robert L.
(2014) Chapter 3-Design Theory and Standards, pp. 55-92. 
Editor(s): Robert D. Christ, Robert L. Wernli,The ROV Manual (Second ISBN
9780080982885

Langhanns, Christine, Ewolds, Harald, Künzell, Stefan, Müller, Hermann
Contributions of open-loop and closed-loop control in a continuous tracking task
differ depending on attentional demands during practice
(2022) Human Movement Science, 85, p. 103001. 

Marchetti, G., Scali, Claudio, Lewin, Daniel R.
Identification and control of open-loop unstable processes by relay methods
(2001) Automatica, 37 (12), pp. 2049-2055. 

East, William, Turcotte, Jérôme, Plante, Jean-Sébastien, Julio, Guifré
Experimental assessment of a linear actuator driven by magnetorheological
clutches for automotive active suspensions
(2021) Journal of intelligent material systems and structures, 32 (9), pp. 955-970. 

Ma, Raja Noor Farah Azura Raja, Rusidi, Fatin Syafiqhah Mohamad, Azmar, Nur Amira
Syahirah
Trends Towards the Demand of Electric Vehicles based on the Distribution of
Electric Vehicle Charging Stations in Malaysia
(2024) Journal of Advanced Vehicle System, 15 (1), pp. 1-6. 

Correspondence Address
Ahmad S.; Department of Mechanical and Aerospace Engineering, Jalan Gombak, Malaysia; email:
salmiah.ahmad@udst.edu.qa

Publisher: Semarak Ilmu Publishing

ISSN: 22897895
Language of Original Document: English
Abbreviated Source Title: J. Adv. Res. Appl. Mech.
2-s2.0-85206889889
Document Type: Article
Publication Stage: Final
Source: Scopus

Copyright © 2025 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B.V.

1/26/25, 11:06 AM Scopus - Print Document

https://www.scopus.com/citation/print.uri?origin=recordpage&sid=&src=s&stateKey=OFD_1883248251&eid=2-s2.0-85206889889&sort=&clickedL… 3/3


