
Reverse Engineering

	[image: ]
	 	[image: ]


[image: ]

A Lifestyle

[image: ]


Eng. Ahmed Mahmoud Abdel Wahab

Copyright © 2024 Ahmed Mahmoud Abd El Wahab

ASIN: B0D2Z7J7NF

All rights reserved. No portion of this book may be reproduced in any form without permission from the publisher, except as permitted by U.S. copyright law. For permissions contact:

ahmad.wahab@hotmail.com

Eng.ahmadwahab@gmail.com

Tel:

00201229310956

00201024985454

Contents


A Lifestyle


Preface

Introduction


What Is Reverse Engineering?

Why reverse engineering?


Chapter One


Concepts


The Generic Process


Scanning

Point Processing

Application Geometric Model Development


Chapter Two


Manufacturing technology

Structural and architectural design

Business and Marketing


Chapter Three


The Great Samurai

A Rising Dragon


Chapter Four


Programming

Programming:


Acknowledgments

About the author

	[image: ]
	 	[image: ]


[image: ]

Preface
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The world around you are evolving rapidly and if you want to start now from scratch manufacturing something, you won't be able to catch up with your predecessors easily because they have gone through a long journey of searching, trial, error, falling, and... Success, they have a lot of experience that you probably won't have in a short time, hence the concept of "reverse engineering" appeared, which is simply to start where others have ended, others who have spent a long time to produce the "final product", which is the product that you will analyze and study well and perhaps adapt it to the environment and conditions in which it will work and then ... But if you just imitate it, does it make you a maker or just a copycat or just emulate what others have made.

Hence, you will have to do what others who preceded you do  , which is the continuous development and update of this product, and then you did not start from scratch here, but started from where it ended ... Others.

That's the philosophy of reverse engineering.
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Introduction
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Reverse engineering is a science concerned with transforming things from their final form to the initial form, and it is applied in various fields such as industry, medicine, architecture, and others. But not only its multiple professional applications, it can be used in everyday life as well.

In today’s intensely competitive global market, product enterprises are constantly seeking new ways to shorten lead times for new product developments that meet all customer expectations. In general, product enterprise has invested in CADCAM, rapid prototyping, and a range of new technologies that provide business benefits. Reverse engineering (RE) is now considered one of the technologies that provide business benefits in shortening the product development cycle. Figure 1.1 below depicts how RE allows the possibilities of closing the loop between what is “as designed” and what is “actually manufactured”.
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What Is Reverse Engineering? 
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Engineering is the process of designing, manufacturing, assembling, and maintaining products and systems. There are two types of engineering, forward engineering and reverse engineering. Forward engineering is the traditional process of moving from high-level abstractions and logical designs to the physical implementation of a system. In some situations, there may be a physical part/ product without any technical details, such as drawings, bills-of-material, or without engineering data. The process of duplicating an existing part, subassembly, or product, without drawings, documentation, or a computer model is known as reverse engineering. Reverse engineering is also defined as the process of obtaining a geometric CAD model from 3-D points acquired by scanning/ digitizing existing parts/products. The process of digitally capturing the physical entities of a component, referred to as reverse engineering (RE), is often defined by researchers with respect to their specific task (Mutawalli & Shams Asef 1996). Abela et al. (1994) described RE as, “the basic concept of producing a part based on an original or physical model without the use of an engineering drawing”.  Yau et al. (1993) define RE, as the “process of retrieving new geometry from a manufactured part by digitizing and modifying an existing CAD model”. 

Reverse engineering is now widely used in numerous applications, such as manufacturing, industrial design, and jewelry design and reproduction for example, when a new car is launched on the market, competing manufacturers may buy one and disassemble it to learn how it was built and how it works. In software engineering, good source code is often a variation of other good source code. In some situations, such as automotive styling, designers give shape to their ideas by using clay, plaster, wood, or foam rubber, but a CAD model is needed to manufacture the part. As products become more organic in shape, designing in CAD becomes more challenging and there is no guarantee that the CAD representation will replicate the sculpted model exactly. 

Reverse engineering provides a solution to this problem because the physical model is the source of information for the CAD model. This is also referred to as the physical-to-digital process depicted in the previous Figure. Another reason for reverse engineering is to compress product development cycle times. In the intensely competitive global market, manufacturers are constantly seeking new ways to shorten lead times to market a new product. Rapid product development (RPD) refers to recently developed technologies and techniques that assist manufacturers and designers in meeting the demands of shortened product development time. For example, injection-molding companies need to shorten tool and development time drastically. By using reverse engineering, a three-dimensional physical product or clay mock-up can be quickly captured in the digital form, remodeled, and exported for rapid prototyping/tooling or rapid manufacturing using multi-axis CNC machining techniques.
Conventional and reverse engineering 

Conventional engineering is the process of designing, manufacturing, assembling, and maintaining products and systems. There are two types of engineering, front-end (traditional) engineering and reverse engineering.

Front geometry is the traditional process of moving from high-level abstractions and logical designs to physical execution of a system. In some cases, there may be a physical part/product without any technical details, such as drawings, bills of materials, or without engineering data. The process of duplicating an existing part, subassembly, or product, without drawings, documentation, or a computer model is known as reverse engineering. Reverse engineering is also known as the process of obtaining an engineering CAD model from Three-dimensional points gained by scanning/digitizing existing parts/products. The process of digitally capturing a component's physical entities, referred to as reverse engineering (RE), is often defined by researchers in relation to their specific task. as "the basic concept of producing a part based on an original or material model without the use of an engineering drawing". It is "the process of retrieving a new geometry from a manufactured part by digitizing and modifying the existing CAD  model". 

Reverse engineering is now widely used in many applications, such as manufacturing, industrial design, jewelry design and reproduction. For example, when a new car is launched on the market, competing manufacturers may buy one and disassemble it to see how it is built and how it works. In software engineering, good source code is often a variation of other good source code. In some cases, such as automotive design, Designers give shape to their ideas using clay, plaster, wood or foam rubber, but a  CAD  model is needed to manufacture the part. As the products become more organic in shape, the design in CAD  becomes more difficult and there is no guarantee that the CAD representation will repeat exactly the carved model. 

Reverse engineering provides a solution to this problem because the physical model is the source of information for  the CAD model. This is also referred to as the physical process to digital. Another reason for reverse engineering is the pressure of product development cycle times. In a highly competitive global market,  manufacturers are constantly looking for new ways to shorten lead times to market a new product. Rapid Product Development (RPD) refers to) to newly developed technologies and technologies that help manufacturers and designers meet the requirements of short product development time. For example, injection molding companies need to significantly shorten the tool and die at development time. Using reverse engineering, a three-dimensional physical product or mockup can be quickly captured in digital form, reshaped, and exported to prototypes/quick tools or rapid manufacturing using multi-axis CNC machining techniques.
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Why reverse engineering?
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•  The original manufacturer no longer exists, but the customer needs the product, for example, aircraft parts that are usually required after the aircraft has been in service for several years. 

•  The original product manufacturer no longer produces the product, for example, the  original product has become obsolete.  

•  The original product design documentation was lost or did not exist at all. • Create data to refurbish or manufacture a part for which CAD data does not exist, or whose data has become outdated or missing. 

•  Inspection and / or quality control - comparing a fabricated part with its CAD description or with a standard item. 

•  Some bad features of the product should be eliminated , for example , excessive wear may indicate where the product should be improved. 

•  Enhance the good features of the product based on long-term use. 

•  Analyze the good and bad features of competitors' products. 

•  Explore new ways to improve product performance and features.

•  Create three-dimensional  data from a model or sculpture for animation in games and movies. 

•  Create three-dimensional  data from an individual, model, or sculpture to create, scale, or reproduce artwork. 

•  Architectural and structural documentation and measurement. 

•  Installation of clothing or shoes for individuals and determination of human measurement of the population. 

•  Generate data for the creation of dental or  surgical prostheses, tissue engineered body parts,  or for surgical planning. 

•  Documentation and reproduction of crime scenes. 


The list above is not exhaustive and there are many more reasons to use reverse engineering, than documented above.

Overall, this book will provide
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