


 

ii 
 

E-BOOK OF EXTENDED ABSTRACT 

 

THE 14th INTERNATIONAL 

INVENTION, INNOVATION & 

DESIGN COMPETITION 2025 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Organized by: 

Office of Research, Industry, 

Community & Alumni Network 

UiTM Perak Branch 

  



 

iii 
 

© Unit Penerbitan UiTM Perak, 2025 

All rights reserved. No part of this publication may be reproduced, copied, stored in any 

retrieval system or transmitted in any form or by any means; electronic, mechanical, 

photocopying, recording or otherwise; without permission on writing from the director of Unit 

Penerbitan UiTM Perak, Universiti Teknologi MARA, Perak Branch, 32610 Seri Iskandar 

Perak, Malaysia. 

 

Perpustakaan Negara Malaysia     Cataloguing in Publication Data 

No e- ISBN:  

 

 

 

Cover Design: Dr. Mohd Khairulnizam Ramlie 

Typesetting : Georgia 

  

978-967-2776-52-9



 

iv 
 

EDITORIAL BOARD 

Editor-in-Chief  

MUHD SYAHIR ABDUL RANI 

Managing Editors 

NUR FATIMA WAHIDA MOHD NASIR 

SYAZA KAMARUDIN 

NORASYIKIN ABDUL MALIK 

Copy Editors 

SHEEMA LIZA IDRIS 

AZURAWATI ZAIDI 

HALIMATUN SAADIAH ABD MUTALIB 

HALIMATUSSAADIAH IKSAN 

IZA FARADIBA MOHD PATEL 

MOHAMAD SAFWAT ASHAHRI MOHD SALIM 

MUHAMMAD WAJIHUDDIN JOHARI 

NAZIRUL MUBIN MOHD NOOR 

NORAZIAH AZIZAN 

NOOR AILEEN IBRAHIM 

NOOR FAZZRIENEE JZ NUN RAMLAN 

NOORLINDA ALANG 

NURAMIRA ANUAR 

NURDIYANA MOHAMAD YUSOF 

NURSHAHIRAH AZMAN 

NURUL FARHANI CHE GHANI 

NURUL MUNIRAH AZAMRI 

ONG ELLY 

PAUL GNANASELVAM 

SITI SYAIRAH FAKHRUDDIN 

WAN FARIDATUL AKMA WAN MOHD RASHDI 

WAN NURUL FATIHAH WAN ISMAIL 

ZARLINA MOHD ZAMARI 

AMIRUL FARHAN AHMAD TARMIZI 

IMRAN TORIQ  



 

13 
 

SINGLE RETRACTABLE POWER STEP FOR HIGH GROUND CLEARANCE 

VEHICLES 

Lt Kol Md Khatib bin Md Piah TUDM 

MK Research Equipments 

No 14 Lorong Bendahara 3, Taman Air Tawar Indah, 13050 Butterworth 

 

emkay2055@yahoo.com 

 

ABSTRACT 

This paper aims to highlight an innovation of an automatic power step system used mainly for high 

ground clearance vehicles such as 4x4s and SUVs. Though numerous power steps are available in the 

market, they are unsuitable for all vehicles. This research was intended to fill the gaps by introducing 

this innovation that may become a new choice for the user.  The design concept features a single-arm 

mechanism with a short and slim running board, as suggested by its name. This design-based innovation 

focused on functionality that suits the user’s requirements and enhanced car accessibility.  It was 

constructed using basic components through a cyclical feasibility study process, design and modelling, 

construction, fitting, and testing. The system has two major components: metal frames and electrical 

components. The step was designed to be attached to the main chassis of the vehicle beneath the floor 

and adjacent to the door. The step will be extended once the car door is opened and retracted back when 

the door is closed. The system also includes lighting and an alarm for the safety of the user and the 

system. The system has been tested and used by a few cars for its performance and feedback.  

                                  

1. INTRODUCTION 

The high ground clearance vehicles are quite challenging to access, especially for elderly people or 

young kids. Although some vehicles are equipped with sidesteps, those are of fixed attachments, 

permanent, and fitted almost to the rocker panel of the cabin and are not so practical for use when the 

vehicle is lifted for more ground clearance. Some users use a small chair for elderly people to step into 

the car, which looks primitive and troublesome. This research is both timely and crucial in achieving 

meaningful outcomes. This power step is a small module that uses a basic electro-mechanical system 

designed for each vehicle door. It is equipped with LED lights and an alarm as a safety feature for the 

user and the system.  The lamp will be lit when the door is open and automatically switched off when 

the door is closed. The system operates using the vehicle’s battery power supply. 

 

2. METHODOLOGY 

 

The project was completed through a cyclical process of feasibility study, design and modelling, 

construction, testing, and fitting, as shown in Figure 1.  
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2.1 Feasibility Study. This study aimed to assess the practicality and viability of the project. It 

involved collecting detailed information on vehicle structural parameters relevant to system installation, 

including ground clearance and safety considerations. Items required for the project were also 

considered for their availability and practicality. Costing and personal hours for the jobs were also 

considered in this study. 

2.2 Design and Modelling.  A cardboard prototype was used to design and simulate the movement 

of the actual step mechanism. This approach ensured design accuracy before the complete construction 

of the step. It also enabled the designer to understand better and refine the variables involved in 

adjusting the position of the stepping board as needed. 

2.3 Construction. The jobs include cutting and welding metal frames and brackets, as well as 

preparing the electrical control module.   

2.4 Fitting and Testing. The fitting and testing process is the final step of the process. This 

process is repeated until all the identified flaws are rectified.   

 

 

 

 

 

 

 

 

Figure 1: Design-based cyclical process model 

 

3. FINDING 

The project was successfully developed and tested, as shown in Figure 2 below. The functionality 

enhances vehicle accessibility and maintains ground clearance. It also promotes safety and ease of use 

for users with high ground clearance vehicles. The system may be further improved in the area of control 

modules for its smooth operation and to further enhance user safety.  
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Figure 2: Pair of power sidesteps 

 

4. CONCLUSION 

The research for this innovation has met its objectives and fulfilled the need for some high-ground-

clearance vehicles for users. It is a practical system that is convenient, safe, and, importantly, enhances 

vehicle accessibility. It is also a new product available to enrich the choice of high-ground-clearance 

vehicle users.  
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