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General instructions:
This document contains instructions for writing your final report on the reverse engineering project. The report accounts for 40% of the final mark (50% with the 10% from the video). The structure and the instructions shall be followed carefully. A recommended overall length should be 20 pages or less (excluding annexes and references). The number of pages is indicative and should not be seen as a goal as some sections length heavily depend on the product you are analyzing. The report is graded on a scale of 40 pts, to be converted on a scale of 6 pts. 
In all cases, you should aim at concise and yet accurate statements. We recommend using your own wording, but if you make use of ChatGPT or alike, you shall explain how you used it in the relevant section (see Annex). 

[bookmark: _Toc195618989]Executive Summary { 2 pts }

{Half a page max., providing a summary of the product function, and the main points of your reverse engineering analysis.}
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[bookmark: _Toc195618991]Product Analysis { 16 pts }
[bookmark: _Toc195618992]Functional analysis and product requirements (2 pts)
{This section should first discuss the selected product in general terms. It should describe its purpose (‘what’), to whom the product is intended for (‘who’), in which environment it can be used (‘where’), and finally, how it can be used (how’). The main function should be clearly identified along with secondary functions, if any. Any other key characteristics should be listed here.}
[bookmark: _Toc195618993]Description of the product (‘What’)
[bookmark: _Toc195618994]Targeted users (‘Who’)
[bookmark: _Toc195618995]Usage environment (‘Where’)
[bookmark: _Toc195618996]Working principle (‘How’)
{Although not mandatory, you may use here a sort of simplified ‘concept of operation’ diagram or any drawing/sketch/cartoon that explains its operating principle.}
[bookmark: _Toc195618997]Detailed analysis of the main function(s) of the product (6 pts)
{If there are multiple functions, you can select one (or more), that is (are) most relevant.}
[bookmark: _Toc195618998]Identified main function(s) of the system and its main components
{An object can have multiple functions. Here, we are asking you to identify the main function of the product. Example: a stapler function is to staple papers together, but he may also have a little tool to remove staple as well. The main function is the ‘stapling’, the staple remover is a secondary function. 
By main components, we mean elements that are essential for fulfilling the main function of the object and that require a specific design/manufacturing attention. 
Examples: in a hole puncher, the dies are essential as well as the transmission chain. In a heating device with temperature control, the thermostat is an essential element, etc. Parts that do not qualify as main components are for instance, most of the assembly screws, usually some casing, some decorative elements, etc.
You may use a table to list the main components that you have identified, and a graph to indicate how they are interconnected together.}
[bookmark: _Toc195618999]Main components requirements analysis

{As a reminder : ‘requirements’ = cahier des charges.}
{Requirements analysis of the elements selected in B.1. The goal is to lay down the key requirements for these parts}
[bookmark: _Toc195619000]Model of the selected main product function(s) (8 pts)
{Include here a model that captures the key function realized by the product and puts it in equation. 
The model should be aiming at providing a quantitative means for dimensioning the key element of a system. 
Example 1: if the product objective is to heat up a given volume to a certain temperature, there should be a model that captures the link between the desired end temperature of the volume heated with the heaters design, for instance the dimensioning of a resistor elements and the current that passes through.
Example 2: if the function of the product requires applying a certain force in a certain way, the model should capture how the force is transmitted from the user and throughout the entire system and towards the object, the product is used for.
If there are multiple functions you would like to describe, you may do so, if it makes sense in the context of your product.}

[bookmark: _Toc195619001]Analysis of the main components manufacturing { 14 pts }
[bookmark: _Toc195619002]Materials and processes used for each of the main components identified in Part I (8 pts)
{Identify the materials and manufacturing processes used to produce the main components you identified, along with an explanation to justify your hypothesis. In this part you should consider, whenever possible, an experiment to strengthen your hypothesis. Additional information about the experiments you conducted (curve, pictures, etc.) can be placed in the relevant annex.}
[bookmark: _Toc195619003]Assembly sequence (2 pts)
{Based on the disassembly performed at the beginning of the project and your observations of the parts, how they were connected and related one to another (see assembly graph in the lecture), discuss the assembly sequence and evaluate its cost (assembly/orientation penalties). See the lecture on assembly. Here we will focus the discussion on the part of your product related to the main product function.}
[bookmark: _Toc195619004]Cost analysis (4 pts)
{Estimate the cost for producing the main components. Compare it to its retail price of the whole device if you know it. The cost analysis should also include an estimate of the assembly cost. For the cost of the entire device, just provide an extrapolation what it can realistically be without detailing all the parts of the system.}

[bookmark: _Toc195619005]Critical Analysis / Variants { 4 pts }
[bookmark: _Toc195619006]Weak points in the design, possible source(s) of failure (1 pt)
{Comment on possible elements in the product that could be improved to better fulfil the functions or improve the product performance. If none has been identified, you can discuss possible weak points from the viewpoint of failure modes.}
[bookmark: _Toc195619007]Suggest possible improvements and corrective actions (1 pt)
{Based on the analysis made on the product, suggest ideas for solving the identified issues and/or for improving the design.}
[bookmark: _Toc195619008]Comparison with other design variants fulfilling completely or partially the same set of specifications (2 pts)
{In this discussion, you may choose between two approaches: 
* A first one is to compare your product with another product in the same category (that are for instance, cheaper or more expensive) that uses the same principle and offers similar functionalities.  
* A second one is to make a short analysis from the viewpoint of sustainability and comment on possible solutions to reduce the overall product ecological footprint.}
[bookmark: _Toc195619009]Annexes { 4 pts }
{Place here technical information / technical drawing / dataset you think is useful for understanding your report and that you used in your study.}
[bookmark: _Toc195619010]List of the main parts used in the product (2 pts)
{Suggested length: no limit as it depends on your number of parts, but aim at concise, yet accurate descriptions. Avoid inaccurate non-scientific statements (ex. ‘big’, ’strong’, ‘long’, etc.) and vague material descriptions (ex. ‘metal’, ’plastics’, etc.). Do not list all the parts you have but simply the most important ones that are used in the system.}
[bookmark: _Toc195619011]Hierarchical diagram on how parts are interconnected
{Tree-diagram or alike showing interconnection between elements and levels of importance.}
[bookmark: _Toc195619012]Table with a list of parts
{You may choose a table format or anything you find appropriate to present the parts in an appropriate manner. See the guidelines on Moodle.}

[bookmark: _Toc195619013]Summary of the experimental test(s) performed and rationale (2 pts)
{You can add here experimental curves, or pictures of your experiments for instance.}
[bookmark: _Toc195619014]How did you use AI? (not graded, but mandatory if AI is used)
{Using AI is not mandatory for your report, but if you have chosen to do so, you have to explain here and in details, what you used it for and for what purpose.}

[bookmark: _Toc195619015]References
{Bibliographical references supporting your discussions.}
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