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 The term “reverse engineering” refers to an activity that is a 

process step by step by which the details design of a product 

is analysed, study, observe or redesign using a physical part as 

a starting point.  This paper presents results of a study about 

re-design an existing digital clock through reverse engineering 

process and giving a new meaning of usage and form without 

changing the internal component of the digital clock 

product.  Nowadays, people relies on alarm clocks to start the 

day. Digital clocks are becoming too popular because their 

advantages make it easy for you to check the time quickly, 

accurately and correctly. Logan multi-functional a digital 

clock is a type of clock that displays the current time with a 

digital method in 12 hour format as HH:MM:SS. This product 

features a multifunction 6 in 1: clock, alarm clock, 

temperature, calendar, timer and the light of the clock will get 

on by clapping. To see the current time, just tap the snooze 

button and you'll get five seconds of time shown. A built-in 

night light allows easy viewing of the time in the dark with a 

gentle hit on the table within the range of 1 meter by touching 

any place on product, in convenience of reading the time at 

night. Then, the light will automatically go off in just 5 seconds. 

This product with Temperature Humidity Sensor can 

accurately detect the temperature and humidity in your 

house. This product features a large display with oversized red 

numbers against a black LED display. The time can be set 12 

hours or 24 hours easily or see time from a distance hands free. 

This clock uses Triple A Batteries. This product is specially 

designed for teenagers to help them normalize their sleep 

schedule and help them focus on getting the shut-eye. Plus, 

this product ensures them wouldn't miss out on important 

meeting or classes, so they can snooze away peacefully. This 

product is designed with three colour combination from 

black, merlot and alloy orange. These options are for users to 

pick which one suits their room better. This product is made 

out of ABS Plastic which also known as Acrylonitrile Butadiene 

Styrene as it is widely used in electronic housings, auto parts, 

consumer products, pipe fittings, Lego toys and more. This 

multi-functional device is ideal for traveling due to its 

compact and handy size.  
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1. INTRODUCTION 

Written by Ian Wills; Updated January, 2019. Reverse engineering is such common 

engineering technique that many of us adapt to on a daily basis, even if we are unaware of 

its use.  The purpose of reverse engineering is to deduce design decisions from end products 

with little or no additional knowledge about the procedures involved in the original production.  

It often involves taking something (e.g. a mechanical device, electronic component, or 

software program) apart and analysing its workings in detail, used in maintenance or to try to 

make a new device or program that does the same thing without copying anything from the 

original.   

It often involves taking something (for example a mechanical device, electronic 

component, or software program) and analyzing how it works in details, using it in 

maintenance or to try to create a new device or programme that does the same thing without 

duplicating anything from the original product.   

Nowadays product design produces rapidly in variety of forms, functions and themes 

and shorten products’ life cycles, it is crucial to reduce the product development time to 

maintain competitiveness in the market. There are eight critical point of views or quality 

categories that can serve as a framework for strategic analysis: performance, features, 

reliability, conformance, durability, serviceability, aesthetics and perceived quality (Garvin, 

1987). In studies (Pujara and Chaurasia, 2011) showed that young consumers, agre range 

between 15-18 chose physical features in products which include design, fit, appearance and 

comfort which matters a lot beside the basis quality.  

The rationale behind the Logan’s multi-functional digital clock design is that the brain 

is stimulated to the point that it’s telling your body “it’s time to get up,’’ which allows for a much 

more natural morning experience. This product is designed with elegant look and there’s 

nothing difficult about operating this clock. Whether it’s for teenagers, this is as basic as it gets. 

The ultra-portability function as a smart option for travellers who need something that can fit 

into a suitcase and easy to carry. 

The problems of the existing multi-functional digital clock Is it looks bulky. In term of 

appearance, the design is too classic and has lack of attractions among teenagers because 

they are expecting for a better design. 

The problems of the existing multi-functional digital clock can be solved by creating a 

new multi-functional digital clock design that can be widely used among teenagers so that 

they can learn to start managing their schedules effectively. This product also can help them 

start to learn responsibility and begin to learn to get up. To get ready and to get out of the 

door on time in the mornings. This product is also different from the existing multi-functional 

digital clock where it is made out of ABS Plastic and is widely used in industries because of the 

characteristic of plastics itself that has a criteria of toughness, high wear resistance, high 

impact resistance, easily processing and corrosion resistance. 

 

In conclusion, this multi-functional digital clock is a great option and ideal for teenagers 

as it can help them to wake-up early in the morning nd be on time on time. This basic alarm 

clock for teens also comes with three different colour options and covinient for travelling. This 

alarm clock features all the expected features such as clock, snooze, customized alarm 

settings, temperature, timer, calendar and a loud alarm clock. In addition, people do not have 

to be worried of this product as this product will sove the problem. Last but not least, with 

embossed logo printing, the researcher will be able to give invitations an interesting texture 
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that encourages anyone to pick up and hold it. This also will attract consumer’s attention and 

help to raise awareness of the brand. 

2. DESIGN CONCEPT  

Klein, Moon, and Hoffman (2006) describe sense making or new developments as "a 

influenced, repeated effort to understand connections (which can be among people, places, 

and events) in order to interpret the development of ideas and act effectively.  Design 

Concept includes the activities that commence from a design brief — that is, a description of 

what to do, defining the problems, study the existing branding or product and the decision 

making. The activities are to identify needs, establish target specifications, select, and 

determine the concept of a product. 

LOGAN multi-functional digital clock is based on Hi-tech style especially for teenagers. 

The problems of the existing multi-functional digital clock are the size of the clock is bulky and 

difficult to hold for those who has small hands. In term of appearance, the design is too classic 

and has lack of attractions among teenagers. Other than that, the objectives of this design 

are to apply the suitable material that are more durable, to give it a non-slippery surface on 

the product to make it easier for users to carry and to make it bolder and tough that reflect 

the nowadays lifestyle of nowadays teenager. The design criteria are hi-tech, lightweight, less 

bulky design, ergonomically in handling and texture friendly. The target user is for teenagers. 

 

 

 

 

 

 

 

 

Figure 2.1: Logan Multi-Functional Digital Clock 

 

 

 

 

 

 

 

 

 

 

Figure 2.2 : Transparent/ see-through and exploded view of Logan Multi-Functional Digital 

Clock 
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3.  METHODOLOGY  

Observation is the process, techniques and method of watching someone or 

something. Often, observation is an informal action, but it can also be formal and involve data 

collection. An observation can also be the collected information itself. For the methodology 

process, they are few stages that have been involved in this project (Figure 3.1: Flow Chart of 

Methodology).  

Face to face interviews have been conducted to 4 respondents age 19-25 regarding 

to performance, features, reliability, conformance, durability, serviceability, aesthetics and 

perceived quality of existing digital clock. Role play also conducted through interviews 

between researcher and respondents to get information regarding selected digital clock. 

Next, the final mock–up of LOGAN Multi-Function digital clock is reviewed by 13 

respondents age 20 to observe respondents’ opinions on aesthetic value and perceived 

quality based on chosen partial style, Hi-Tech. Final product of LOGAN Multi-Function digital 

clock completed after mock-up development amendments from peers’ mock-up reviewed. 

 

Figure 3.1: Flow Chart of Methodology 

http://www.yourdictionary.com/Observation
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3.2  Transcription is the action of providing a written account of spoken words. In 

qualitative research, transcription is conducted of individual or group interviews and 

generally written verbatim (exactly word-to-word). Qualitative data collected as audio-visual 

recordings are ideally transcribed as textual files for archiving and sharing. Consider 

transcribing conventions, instructions, guidelines and a template to ensure quality and 

consistency across a data collection. Hereby is a transcribe analysis from respondent 

regarding the study of existing multi-function digital clock 
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Figure 3.2: Transcribe Analysis 

 

3.3  Role-play exercises enable the implicit knowledge of experts which then can be 

used to identify and refine UX-related factors in product ideas (Winter, 2016). Experiences from 

role-playing between participant and researcher can contribute to create ideas to build new 

design. 
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Figure 3.3: Role-play between the researcher and the respondents.  
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Figure 3.4: Content Analysis 
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Figure 3.5: Pragmatic Analysis 
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Figure 3.6: Semantic Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.7: Syntactic Analysis 
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Figure 3.8: Visual Product Autopsy Analysis 
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Figure 3.9: Observation Analysis on Product Autopsy Contains  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 3.10: Formal Aesthetic Design Analysis 

Figure 3.11: Indicating Function Analysis 
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Figure 3.12: Product Features and Function Analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Figure 3.13: Problem Findings on Visual Function 
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Figure 3.14: Product Pricing 

 

 

 

Figure 3.15: Product Benchmarking 
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Figure 3.16: Design Concept  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.17:  Ideation 
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 Idea Development 

 

 

 

 

 

Figure 3.18: Idea Development 
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Figure 3.19: Design Development I & II 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.20: Technical Drawing of Final Design 

 



 
 

150 | V o A  
 
 

JOURNAL VOICE OF ACADEMIA, VOL.17, ISSUES. 1. 2021, P.P 129 - 152 

 

 

3.4  Mock-up Review is a process whereby the mock-up design is reviewed by peers’ 

which not directly involved in designing the product but suitably experienced to give opinions 

and input on design whether on design, functionality or perceived quality to improve design 

of product. 

 

 

Figure 3.21: Mock-Up Review Form 
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Figure 3.22: Final Design 

 

CONCLUSION  

 

As a conclusion for this study, the existing multi-functional digital clock features all the 

expected features such as clock, snooze, customized alarm settings, temperature, timer, 

calendar and a loud alarm clock but yet the design doesn’t look good enough as it looks 
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bulky. While in term of appearance, the design is too classic and has lack of attractions among 

teenagers because they are expecting for well design. The researcher designs this visual to 

make the process of manufacturing easier in using SLS technology. Due to this, designing a 

new multi-functional digital clock is one of the solution to fix the problem. The benefits that 

people can gain by using this multi-functional digital clock is people with small hands can hold 

the product properly. Plus, people may choose which color they want as it is designed with 

three colour combination from black, merlot and alloy orange so that it suits their room 

perfectly. Last but not least, based on the researcher’s understanding, reverse engineering is 

something which is going from tail to head. It is a study of a product on how it is manufactured, 

finding out manufacturing procedure by that thing which we need to break it down to its parts 

to figure how it works as a whole.  
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