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Engineering Technical Report
Introduction 
[bookmark: _Int_RDIeuyAx][bookmark: _Int_vrBBLzZO][bookmark: _Int_qwd9tnG1]In this report we will be discussing basic level robotics, or more specifically the application of bionics. This can be considered a form of robotics. This is defined as ‘a science concerned with the application of data about the functioning of biological systems to the solution of engineering problems’. They use electronic impulses to create feedback from the nerve endings in the limb to create movement within the bionic limb. In this report we will also discuss the requirements needed to undertake developing a product of this sophistication. Consideration of materials must be included. A design process and development process where testing will be carried out. While also taking legislation, ethics and health and safety into consideration while developing this product.  

Research
[bookmark: _Int_kSqEuxGV][bookmark: _Int_NClupflz][bookmark: _Int_g4Ap8kQE][bookmark: _Int_RWjBHKI6][bookmark: _Int_lUYM3IFE][bookmark: _Int_IpsutAwW][bookmark: _Int_PdTC8xZP][bookmark: _Int_egJUznbq][bookmark: _Int_MQVopgk4][bookmark: _Int_Ufweot9o][bookmark: _Int_Z7R6wPR7][bookmark: _Int_GB2psdIi][bookmark: _Int_0wKyr9QA][bookmark: _Int_Ff1aZM7R][bookmark: _Int_Y1k9fsdH][bookmark: _Int_CxUr06Yv][bookmark: _Int_ranlXs1c][bookmark: _Int_q3pyr3xx][bookmark: _Int_Dt0dRsKj][bookmark: _Int_da75w0tf]Prosthetics is the term that refers to the science of creating artificial body parts, however the artificial parts themselves are called prosthesis. The twenty-first century equivalent being bionics which is a huge breakthrough in science to aid those who have been affected physically and require extra assistance to perform basic day to day tasks. Bionics work by receiving electrical impulses received from the sensors located at the end of the residual limb. Most bionics will use microcontrollers to do this. Microcontrollers ‘take inputs from the device they are controlling and retain control by sending the device signals to different parts of the device’. In other words, they take inputs from the impulses from the severed limb in the form of binary code and relay it to a central CPU Central Processing Unit) which will convert the code into intuitive and proportional movement of the limb or appendage.  The technology fitted within the arm is scientifically known as ‘electromyography’. ‘Electromyography is a technique for evaluating and recording the electrical activity produced by skeletal muscles’. The thousands of microcontrollers sense even the tiniest of muscle sensations or tension and thus starting the operation of motion or action desired. For example, the opening and contraction of the hand. If for example, the user was possessing a bionic arm, they theoretically could control the whole element, be it the whole arm or just one finger, or all. The current feasible ideas of movement is limited, only certain hand gestures or movements can be physically made, such as a handshake or pointing a singular finger in a straight direction, this can require an enormous thought process and exerted energy for the user to generate movement. This can take practice and rehabilitation is required for people undergoing the application of bionics, used to strengthen and reinforce the muscle sites to make the transition as effortless and undemanding as possible. While the science behind is still maturing the current movement can be seen as ‘slow’ or ‘rusty’, however the evolution of the parts is endless, possibly to the point of physically appearing and performing as such a normal limb would, whether it be an arm, leg, hands and fingers. Current bionics are labelled as ‘myoelectric bionics’. Essentially meaning ‘plug and play’, they can remove their limb with ease when fancied, either for comfort or charging. The limb has adjustable settings for comfort of the user which is fabricated by the use of an adjustable dynamic socket. So, no surgery is required for the use of one, it is moulded to the persons limb. These bionics can also recognise the users strongest muscle sites to get the most reliable feedback and create the most fluid movement. These devices are used without the use of external wires, charging is required.  

While developing this product engineers are expected to follow the codes of conduct. There are 4 main principles that engineers are expected to follow. These are: 1) ‘Practice competently & maintain up to date skills’, 2) ‘Act with integrity & respect for others’, 3) ‘Promote sustainability’, 4) ‘Exercise engineering leadership’. 
The first rule ‘Practice competently & maintain up to date skills’ expects engineers to act with care and to maintain professional knowledge and keep a record of continuing professional development and must do this responsibly. They must ‘Only undertake professional services in areas of current competence.’ ‘Should disclose any relevant limitations on our competence to undertake professional work.’  they must also strive to limit risk in all aspects of professional work. To ensure to maintain adequate professional indemnity insurance either via employer or personally. 
The second rule ‘Act with integrity & respect for others’. This expects engineers to act responsibly and to not intentionally mislead someone or allow others to be misled. Engineers should always respect confidentiality obligations whether expressed or implied. They must also present and review engineering evidence, theory and interpretation being honest, accurate and non-bias. Must always avoid deception and refrain from corrupt practices, this also includes rejecting bribery and to record any gifts or hospitality received. They are required to also declare any conflicts of interest. Do not implicate the institution in oral or written correspondence. 
The third rule is to ‘promote sustainability’. This expects engineers to recognise the importance of socioeconomic and environmental factors, and to also abide with any and all obligations for health and safety and environmental protection. To take responsibility of the needs of a diverse environment, while never knowingly or deliberately exploiting natural resources. 
The fourth rule ‘Exercise engineering leadership’ expects engineers to contribute to public discussions on engineering matters within their own area of competence in an objective, clear and truthful manner. they should keep an open-minded approach when encountering unmanaged risks or negligent behavior. To always advocate and support the extension of ethical practices, and to ‘always respect the rights and reputations of others’ and to support and encourage diversity within the engineering industry.

Product development 
[bookmark: _Int_qksKGGJj][bookmark: _Int_m1YdTaRh][bookmark: _Int_JoE0zMRw][bookmark: _Int_RpCib1m5][bookmark: _Int_7wZeAkZW][bookmark: _Int_Vax32xmD]As briefly mentioned in the research section the development procedure is conducted of a handful of steps taken under secure conditions to make sure the outcome is to standard, no components get left unchecked and no prefects. A team needed to undertake a task of this extent would be comprised of at least a handful of engineers (electronic, mechanic, materials), designers, coders and an overseer of the production. During the design and manufacturing process engineers must always abide by the codes of conduct and health and safety regulations. While the process may differ or have variations for each new appliance the general rule to produce a new bionic limb may look like the following:

1. [bookmark: _Int_wXMooXVt]Meeting between the client and clientele (head designer/ head engineer) to discuss the process of bionic appendage
2. [bookmark: _Int_9RmsBR1K]The design will be passed over to the design team based on whether any changes have been made to the arm, whether internal or external, e.g. placement of switches, colour of the arm, etc. 
3. [bookmark: _Int_CrF8g3Pd]A prototype will be made from basic materials such as silicone or other plastics to show the client how the product will feel, weight and ease of use.
4. [bookmark: _Int_IxR5v3Jr]Another meeting will take place to discuss the final design and make sure the client is content with said design, once agreed the design will be passed to the engineer team and construction will begin, the arm itself will be made from carbon fibre as it produces a lightweight but sturdy frame and is also great for insulating the electronics housed inside
5. [bookmark: _Int_qgtP0RNY][bookmark: _Int_8Im3tEY6][bookmark: _Int_LZ1fi1oO][bookmark: _Int_ELdqRkDS]Once construction is finished the client will be invited back once more to evaluate the bionic, make sure it meets the requirements of the client, while also overseeing the process of applying the artificial appendage to make sure it's comfortable and no part of the process has been lost.
6. After the assembly is completed, it would require a scrutineering and testing process to make sure its reliability and longevity is fully to standard.
7. [bookmark: _Int_Gpt6f4PE][bookmark: _Int_nbw5DChW][bookmark: _Int_mS0Kkbbf]Once the client expresses his satisfaction with the product the process is done, frequent checkups are in order, keeping the relationship high, and to obtain reliable feedback to further the evolution of any future products made. 
[bookmark: _Int_20HGxv9H]During each of these steps the codes of conduct and health and safety of both client and engineering department must be of substantial focus. 

Discussion 
[bookmark: _Int_Zd3JtC2H][bookmark: _Int_N5URU9mL][bookmark: _Int_ZRmnQe1e][bookmark: _Int_SSmgdKd3][bookmark: _Int_qIxGlFZs][bookmark: _Int_vcAQMVqt][bookmark: _Int_R5udzlQ8][bookmark: _Int_Oew4flha][bookmark: _Int_kdZqYLB7][bookmark: _Int_P61uMIZf]There are numerous matters which could delay the design or manufacturing process or even cause the bionic to become impaired. This in turn can lead to financial costs, delayed products and an unreliable reputation for the company and any future clients. Some matters may be seen as lightly insignificant, for example, the placement of certain buttons or nodes on the outer casing of the bionic may not be possible depending on the wiring and mechanics inside, so an additional meeting may be set up to discuss the advancement of the operation. Others may cause a crucial upset or step back for the company as a whole. One complication may include an electrical fire to the engineering labs, as previously stated massive drawbacks may include, delayed services, delayed goods and heavy negative presumptions.
Health and safety precautions for any events include the following:
· Fire extinguishers/blankets – to prevent or smother an arising fire
· [bookmark: _Int_AoVG2bth]Boots – working with heavy machinery to cut materials or in case of falling items
· Eye goggles – in the case of drilling or puncturing materials, use of chemicals, to prevent any damage to the eyes
· Lab coats – to prevent corrosion of the skin when using chemicals
· [bookmark: _Int_9PPbX0EJ]Gas breathers – predominant use in composite labs to prevent the inhalation of any chemicals 
· [bookmark: _Int_8NaFh9oA]Gloves – when handling live wires, chemicals or materials, its best to cover hand to prevent irritation or corrosion of the skin
[bookmark: _Int_FW1JhGEP][bookmark: _Int_zUVPeDoR]With no safety precautions or safety equipment in place of an engineering or practical area, this may/will cause, depending on how severe the implications, will cause the company to face heavy fines, lawsuit or shutdown as a whole. 
[bookmark: _Int_HyJcrW3v]Recycled materials we have previously used in the labs, such as left over steel, copper or carbon fibre remnants to be reused in any future application to give that messy ‘chopped’ look should a client desire that. 

Personal development plan 
[bookmark: _Int_Tn4RKOOU][bookmark: _Int_XfTI55mH][bookmark: _Int_dTCX9xqu][bookmark: _Int_etudsxAa][bookmark: _Int_WT1hiFPY][bookmark: _Int_DYPV56QE]Professional standards must always be followed as they are in place for both protection and precaution of any arising accidents. Some ways these can happen and be prevented are, having fire extinguishers in the labs, no loose wires left scattered over the floor, no flammable liquids or materials are left near open flames, no machines are left on when not in use. These are some basic health and safety precautions taken. But more serious memorandums or considerations to make not of could include, client/clientele relationship, sponsors, investors and financial aid towards the company, this can help advance and further the development the field of bionics. 

Conclusion 
[bookmark: _Int_wggYTr0k][bookmark: _Int_FaKtwUgh][bookmark: _Int_r5J0RSFX][bookmark: _Int_wmyiR6Qt][bookmark: _Int_yrs4u9fA][bookmark: _Int_PgAs5a3H][bookmark: _Int_us12zcVh][bookmark: _Int_KrXqsuHU]In conclusion with clear communication between the client and clientele, a reliable and diligent team of designers, engineers and coders should make for a straightforward and reliable workspace. With these things in mind, morale would be up. In turn performance and the desire wanting to build a superior and exceed current products would be ever increased, making the world of bionics progress to a more advanced position while continuing to provide aid and well-being to people lives. I also find the science and possibilities around these ideas fascinating and would love to see this and robotics dominating the world of engineering, both helping people, animals and the planet. There is a long way to go but it’s still early in this department and the ideas and opportunities are endless. 
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