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Introduction 
The project involves the integration of the Festo kit and the UR3 robotic arm to optimize the storage capacity of products. The Festo kit, a versatile and modular system for automation and control, will be combined with the UR3 robotic arm, a collaborative robot known for its precision and flexibility in handling tasks.

The task of our team is to create a system that increases the amount of storage available for each product. The Festo kit and UR3 robotic arm will work in tandem to perform various tasks, such as picking, placing, and stacking products in an efficient and organized manner. The system will be designed to handle products of different shapes, sizes, and weights, and it will be capable of operating in a dynamic environment with minimal human intervention.

In addition to the product storage system, our team will also design a separate storage box specifically for the Festo equipment. This will ensure that the Festo kit is stored securely and conveniently, allowing easy access and maintenance. 
This report is written to introduce the project to the project that we are working on is the development of a new product to meet the needs of our following projects the team is responsibly. This project involves a team of individuals with different roles and responsibilities to complete the project within the specified timeline. It is important to note that each team member has their own unique skills and personality traits which are essential for the successful completion of the project. In this report, we will discuss the roles and responsibilities of each team member, an overview of the tasks and associated timings, a list of tasks for each team member, a detailed ‘Bill of Materials’ including costs, the necessary specialist equipment required, the significant milestones for the entire project, and two areas of concern within the project with methods to mitigate the risk.
The upcoming project involving the utilization of the Festo kit and UR3 robotic arm has the potential to enhance our storage capacity for products significantly. The synergistic use of both technologies and the design of a separate storage box for the Festo equipment is expected to bring several benefits to our organization, including increased storage capacity, improved productivity, enhanced organization, and potential cost savings. Our team is excited to undertake this project and is committed to delivering a successful outcome.
Roles and responsibility
Josh Todd may also exhibit qualities of other roles in Belbin's model, such as the "Monitor Evaluator" role. As a Project Manager, Josh may need to assess and evaluate the progress of the project, monitor risks and challenges, and make informed decisions to ensure that the project stays on track. This involves critically analysing information and providing objective assessments to ensure the project's success.

Furthermore, as the Project Manager and Designer, Josh Todd may also demonstrate characteristics of the "Plant" role in Belbin's model. The Plant role is associated with creativity, innovation, and generating ideas. Josh's role in designing the prototype tooling project suggests that he may be involved in coming up with new ideas and solutions and bringing them to fruition in the project.

Lastly, as the Project Manager, Josh Todd may also exhibit leadership qualities that align with the "Resource Investigator" role in Belbin's model. This role involves networking, building relationships, and gathering resources to support the project. Josh may need to communicate and collaborate with various stakeholders, negotiate with suppliers, and build a team to ensure that the project progresses smoothly and resources are effectively utilized.

Overall, based on the information provided, Josh Todd's role in the prototype tooling project according to Belbin's model may be a combination of Coordinator, Monitor Evaluator, Plant, and Resource Investigator, with a focus on coordinating team efforts, evaluating project progress, generating creative ideas, and managing resources to ensure successful project completion. 

Callum Thomas's responsibilities also suggest characteristics of the "Completer-Finisher" role in the Belbin's model. Callum Thomas is responsible for scheduling team meetings, taking notes, and creating a live Gantt chart, which implies attention to detail, thoroughness, and a focus on completing tasks to a high standard. The Completer-Finisher role in the Belbin's model is known for being meticulous, conscientious, and ensuring that all aspects of a project are completed and deadlines are met.

Callum Thomas's role also involves assisting the Project Manager in organizing and coordinating team activities, scheduling team meetings, taking notes during the meetings, and ensuring that the project stays on track and within budget. These responsibilities indicate a sense of responsibility, dependability, and a willingness to support the team, which are characteristics often associated with the Team worker role in the Belbin's model.

Overall, Callum Thomas's role based on the Belbin's model can be described as a combination of Implementer, Completer-Finisher, and Team worker, with an emphasis on being practical, efficient, detail-oriented, and supportive of the team's activities and goals.
Jamie's role
Based on Belbin's model, Jamie's role can be identified as the "Resource Investigator" or "Monitor Evaluator." Jamie is responsible for conducting research, gathering and analysing information, identifying trends and patterns, and presenting findings to the team. These tasks require Jamie to explore and investigate various resources and gather relevant data for decision-making, which aligns with the characteristics of a Resource Investigator.

Additionally, Jamie's role also involves overseeing the manufacturing process, ensuring proper storage of materials, and monitoring inventory levels, which requires a detail-oriented and analytical approach to ensure efficient utilization of resources. This aligns with the characteristics of a Monitor Evaluator, who is known for their ability to critically analyse information and make objective decisions.

It's important to note that individuals can exhibit multiple roles based on their strengths and preferences, and Belbin's model emphasizes the importance of having a balanced team with diverse roles to achieve optimal performance. Therefore, Jamie may also exhibit other roles in addition to Resource Investigator and Monitor Evaluator, depending on the specific dynamics of the team and the tasks at hand.
It's worth noting that in Belbin's model, individuals can exhibit characteristics of multiple roles, and the roles can vary depending on the context and situation. It's also important to consider other factors such as skills, experience, and personal preferences when assigning roles to individuals within a team.
 Nathan Skyrme 
Based on Belbin's model, Nathan Skyrme's role can be identified as the "Specialist" or "Programmer" role. Belbin's model categorizes team roles based on individuals' strengths, skills, and contributions to a team. The Specialist role typically involves having expertise in a specific area and providing specialized knowledge and skills to the team.

Nathan
In Nathan's case, his expertise in coding and programming has allowed him to develop a sophisticated system that has advanced the field of robotics. His coding algorithms have enabled robots to perform complex tasks such as sorting, assembling objects, performing surgeries, and exploring space. Nathan's contributions have had a significant impact on the university's robotics laboratory, opening up new possibilities for research and development in the field of robotics.

Nathan's role as a Specialist or Programmer in Belbin's model would involve providing technical expertise in coding and programming, developing and implementing algorithms, and contributing to the advancement of robotics through his specialized skills. His work may also involve collaborating with other team members, such as engineers, researchers, and scientists, to integrate coding solutions into robotic systems and achieve the desired functionalities.
Oli Tuner is accountable for the creation and modification of 3D models, 2D drawings, and other design documentation using Computer-Aided Design (CAD) software. They collaborate closely with the Design Team to ensure that designs are compatible with 3D printing technology. Additionally, Oli Tuner is responsible for creating product designs, which include aesthetics, ergonomics, and functionality. They work closely with the CAD Team to ensure that designs can be accurately modelled and modified using CAD software. 
Oli Tuner is responsible for preparing, operating, and maintaining 3D printers, as well as post-processing and finishing printed parts. They collaborate closely with the CAD and Design Teams to ensure that printed parts meet design requirements and specifications. 
As a result, Oli Tuner plays a crucial role in the product design and development process by contributing to the creation of design documentation, creating aesthetically pleasing and functional product designs, and ensuring that printed parts meet design specifications. 
Based on Belbin's model of team roles, Oli Tuner's role would fall under the "Implementer" role. The Implementer role is characterized by being practical, efficient, and meticulous in getting tasks done. Oli Tuner is responsible for creating and modifying 3D models, 2D drawings, and other design documentation using CAD software, operating and maintaining 3D printers, and ensuring that printed parts meet design requirements and specifications. These tasks require attention to detail, technical skills, and a practical approach to problem-solving, which align with the characteristics of an Implementer in Belbin's model. Oli Tuner's contribution to the product design and development process through their technical expertise and attention to detail makes them an important team member in ensuring the successful implementation of design projects.
Significant Milestones for the Whole Project
Conducting research and identifying the needs
Developing product specifications
Creating technical drawings and prototypes
Selecting materials and suppliers
Manufacturing and testing the product
Developing a marketing strategy and promoting the product
Gateway Objective for Design and Marketing
The gateway objective for the Design and Marketing section of the project is to create a prototype of the expanded Festo kit with additional storage space, a user-friendly design, and a value proposition that appeals to the target audience
The project will be completed in three phases: design, manufacturing, and launch. The timeline for each phase is as follows:
Project planning - 3/10/22-28/10/22
Define project scope, objectives, and deliverables
Develop project plan, schedule, and budget
Identify project risks and mitigation strategies
Design and development - 1/11/22-31/12/22
Design and develop the robotic arm and associated hardware
Develop software to control the robotic arm and integrate it with other systems
Conduct testing and validation to ensure the system meets performance requirements
System integration and testing - 3/01/23-28/02/23
Integrate the robotic system with other systems within the UWTSD IQ building.
Conduct system testing and debugging to ensure proper functionality
Address any issues or problems that arise during testing
Final testing and commissioning - 1/03/23-31/03/23
Conduct final testing to ensure the system meets all requirements
Complete documentation and training materials for the system
Commission the system and ensure it is ready for operational use
Significant Milestones:

The following are significant milestones for the whole project:

Project plan and schedule finalized - 28/10/22
Robotic arm design completed - 30/11/22
Control software development completed - 31/12/22
Robotic system integration ended - on 28/02/23
Final testing and commissioning completed - 31/03/23
Literature review: 2 weeks
Report writing: 4-6 weeks

	COMPONENT
	Price 
	PURCHASE LEAD TIME

	Arduino Uno
	£23 plus shipping
	1 Month


	(2x) IR Break Beam Sensor $7.40
	£23.84 X 2 =£27.68
	2-5 Days

	aluminium sheet
	£10-£300 Depends on the amount required
	2-7 Working Days

	RS PRO 1.75mm, PLA 3D Printer Filament
	£50-£100
	2-5 days

	CNC machine rental
	£0 (equipment provided by the university)
	1.5 months 

	3D printer rental
	£0 (equipment provided by the university)
	2 weeks 

	Vacuum generator
	£150
	14-15 Working Days 

	Vacuum suction cups 
	£10-£50 
	5-7 Working days 

	acrylic sheet 
	£26-£46
	2-7 Working days



Risk for the Project
Risks and Mitigation Strategies for the Design and Marketing Section
The following are four areas of concern within the Design and Marketing section of the project and suggested mitigation strategies:

Risk: The expanded Festo kit may not be cost-effective for the target audience.
Mitigation: Conduct market research to determine the price range that the target audience is willing to pay and adjust the product features and benefits accordingly.
Risk: The product design may not be user-friendly, resulting in a low adoption rate.
Mitigation: Conduct usability testing to identify potential design issues and incorporate user feedback into the final design.
Risk: Competitors may release similar products before the expanded Festo kit is launched.
Mitigation: Monitor competitor activity and adjust the marketing strategy accordingly.
Risk: The marketing campaign may not effectively reach the target audience.
Mitigation: Conduct market research to determine the most effective marketing channels for the target audience and allocate resources accordingly.
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refer below the Gantt Chart for an overall summary of the Festo Kit Storage Expansion Project.

	TASK
	ASSIGNED
TO
	START
	END
	Duration (Days)

	Phase One

	Team Roles Assignment
	Everyone
	03/10/22
	03/10/22
	0

	Material selection
	Jamie
	04/10/22   
	07/10/22   
	4

	Tooling design and confirmation
	Josh
	08/10/22   
	31/10/22   
	24               

	Material purchase
	Jamie
	01/11/22   
	07/11/22   
	7

	Storge Design
	Callum
	08/11/22   
	28/11/22   
	21               

	Phase Two

	Budgeting
	Jamie
	29/11/22   
	06/12/22   
	8                

	Selection/purchase of Arduino and Sensors
	Nathan
	07/12/22   
	07/12/22   
	0

	Tooling design and confirmation
	Oli
	08/12/22   
	24/12/22   
	17               

	Confirmation of tasks completed
	Josh
	25/12/22   
	25/12/22   
	0

	Viva PowerPoint
	Callum 
	05/12/22   
	10/12/22   
	5

	PowerPoint showcase
	Everyone
	10/12/22   
	10/12/22   
	0

	Phase Three

	Material delivery
	UWTSD
	10/1/23
	10/1/23
	0

	Robotic Programming
	Nathan
	02/01/23   
	25/01/23   
	24               

	3D print completion
	Oli
	26/01/23   
	28/01/23   
	3

	Construction of tooling
	Josh
	19/02/23   
	19/02/23   
	0

	Confirmation of storage design
	Callum, Josh
	20/02/23
	22/02/23   
	3                

	Completion of robotic programming
	Nathan
	23/02/23   
	07/03/23   
	13

	Phase Four

	Write Project Essay 
	Everyone
	01/03/23
	31/03/23
	30

	Construction of tooling
	Everyone
	08/03/23    
	15/03/23
	8

	Construction of storage
	Everyone
	15/03/23    
	20/03/23
	4

	Program Integration of tooling and storage
	Nathan
	20/03/23    
	22/03/23
	2

	PLC/Arduino communication
	Nathan
	20/03/23    
	25/03/23
	5

	Sensor setup and integration
	Nathan
	20/03/23
	25/03/23
	5

	Air monitoring system integration
	Oli
	22/03/23    
	28/03/23    
	6

	Confirmation of tasks completed
	Josh 
	28/03/23
	31/03/23
	3

	Showcase
	Everyone 
	31/03/23
	31/03/23
	0
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