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STUDENT DATA & MASTER PROGRAMME
Save this form according the format “IDE Master Graduation Project Brief_familyname_firstname_studentnumber_dd-mm-yyyy”.  
Complete all blue parts of the form and include the approved Project Brief in your Graduation Report as Appendix 1 !

** chair dept. / section:

** mentor dept. / section:

Chair should request the IDE 
Board of Examiners for approval 
of a non-IDE mentor, including a 
motivation letter and c.v..!

!

SUPERVISORY TEAM  **
Fill in the required data for the supervisory team members. Please check the instructions on the right !

Ensure a heterogeneous team. 
In case you wish to include two 
team members from the same 
section, please explain why.

2nd mentor Second mentor only 
applies in case the 
assignment is hosted by 
an external organisation.

!

city:

organisation:

family name

student number

street & no.

phone

email

IDE master(s):

2nd non-IDE master:

individual programme: (give date of approval)

honours programme:

specialisation / annotation:

IPD DfI SPD

!

zipcode & city

initials given name

country:

This document contains the agreements made between student and supervisory team about the student’s IDE Master 
Graduation Project. This document can also include the involvement of an external organisation, however, it does not cover any 
legal employment relationship that the student and the client (might) agree upon. Next to that, this document facilitates the 
required procedural checks. In this document:

•	 The student defines the team, what he/she is going to do/deliver and how that will come about. 
•	 SSC E&SA (Shared Service Center, Education & Student Affairs) reports on the student’s registration and study progress.
•	 IDE’s Board of Examiners confirms if the student is allowed to start the Graduation Project.

- -

comments  
(optional)

country

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT 
Download again and reopen in case you tried other software, such as Preview (Mac) or a webbrowser.

!

Your master programme (only select the options that apply to you):
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Title of Project

Initials & Name Student number
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APPROVAL PROJECT BRIEF
To be filled in by the chair of the supervisory team.

chair date signature

CHECK STUDY PROGRESS
To be filled in by the SSC E&SA (Shared Service Center, Education & Student Affairs), after approval of the project brief by the Chair.  
The study progress will be checked for a 2nd time just before the green light meeting.

NO

List of electives obtained before the third  
semester without approval of the BoE

missing 1st year master courses are:

YES all 1st year master courses passedMaster electives no. of EC accumulated in total:
Of which, taking the conditional requirements 

into account, can be part of the exam programme

EC

EC

•	 Does the project fit within the (MSc)-programme of 
the student (taking into account, if described, the 
activities done next to the obligatory MSc specific 
courses)? 

•	 Is the level of the project challenging enough for a 
MSc IDE graduating student? 

•	 Is the project expected to be doable within 100 
working days/20 weeks ? 

•	 Does the composition of the supervisory team 
comply with the regulations and fit the assignment ?

FORMAL APPROVAL GRADUATION PROJECT
To be filled in by the Board of Examiners of IDE TU Delft. Please check the supervisory team and study the parts of the brief marked **.  
Next, please assess, (dis)approve and sign this Project Brief, by using the criteria below.

comments

Content: APPROVED NOT APPROVED

Procedure: APPROVED NOT APPROVED

- -

name date signature- -

name date signature- -



Personal Project Brief - IDE Master GraduationPersonal Project Brief - IDE Master Graduation

Title of Project

Initials & Name Student number
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Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.  
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project. 

project title

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet 
complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the 
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money,...), technology, ...). 

space available for images / figures on next page

start date - - end date- -
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introduction (continued): space for images

image / figure 2:

image / figure 1:
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PROBLEM DEFINITION  **
Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30 
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **
State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed 
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for 
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In 
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your 
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within 
the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term 
meeting, green light meeting and graduation ceremony. Illustrate your Gantt Chart by, for instance, explaining your approach, and 
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance 
because of holidays or parallel activities. 

start date - - end date- -
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your 
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed. 
Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives 
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a 
specific tool and/or methodology, ... . Stick to no more than five ambitions.

FINAL COMMENTS
In case your project brief needs final comments, please add any information you think is relevant. 
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	Project Introduction: 1.1 Company Context
The Swiss-based Allseas Group, founded in 1985 and headed by Pieter Heerema, is a global leader in offshore pipeline installation and subsea construction. Allseas Engineering, located in Delft, provides project management and engineering services to other subsidiaries of the Allseas Group. Allseas operates a number of large vessels for pipelay installation, heavy lift operations and Deepsea Nodule Collection. 

1.2 Stakeholders
Allseas – R&D Engineers, Pipelay Automation Engineers, Pipelay Coating Machine Operators, Manufacturers;
TU Delft – Institution, Committee, Designer; Industry – HMI (teleop & haptic) in heavy machinery application; Government – safety and health

1.3 Pipelay Automation 
Allseas uses the S-lay method for pipeline installation. Along the length of the ship, a production street of equipment and crew weld the pipeline out of 24m sections into one continuous string. The welds are checked using non-destructive testing, and the section of bare steel is coated to prevent corrosion. Subsequently, the pipe is guided over the stinger and down to the sea floor in an S-shaped catenary.

The sections of bare steel where the weld has been made is called the field joint. In order to prevent corrosion, the field joint has to be coated before the pipe section enters the water. To do this, Allseas employs a fleet of large field joint coating machines which are suspended from the ceiling and maneuvered on top of the pipe by hand (Figure 1). The operation of these heavy coating machines are prone to human error, hazardous safety conditions, and create an intense repetitive workload. The firing line environment can be cramped and chaotic, with these wired covered machines suspended from the ceiling, sometimes swaying due to the nature of being out at sea. 

As Allseas explores pipelay automation, one direction includes a new human-machine interface for semi-automating human operation of the coating machines. I will work on a proposed concept solution: telepresence manipulation with haptic feedback. This remote manipulator would distance the users from the heavy machines, enhancing the safety conditions and reducing workload. Digital assistance, in the form of haptic feedback, would be integrated into the remote manipulator to aid the operator and prevent human error. Haptic feedback is an upcoming intuitive aid that closely simulates the feeling of the operation by providing direct force feedback to the operator. This would allow for more accurate and consistent coating maneuvering. 

My task is to design, build, and test a proof of concept test set-up to validate teleoperation with haptic feedback as an intuitive, error preventative control for increased coating quality (Figure 2). My results will give also provide insight on the workload efficiency and could be a possible next step in Allseas pipelay automation. 

1.4 Opportunities & Limitations
A study on haptics for teleoperation could apply to many other departments in the maritime industry, such as the cranes, subsea machinery, and ship guidance. In a broader scope, it can be applied to other remote operations, such as in aerospace, medical (surgery). etc. One limitation is the inability to personally experience the operation of the coating machine, as I cannot compare my prototype directly. 
	student family name COPY: 
	student initials COPY: 
	student number COPY: 
	Project Title COPY: Telepresence manipulation of field joint coating machines using haptics
	Project introduction image 1: 
	image figure 1: Field Joint Coating of Welded Pipeline Sections (https://allseas.com/equipment/small-equipment/)
	Project introduction image 2: 
	image figure 2: Test Setup and Design Context
	Project Problem: To test and validate the main question, three solution spaces are defined with their respective issues to be addressed. As the project develops, the relevance of the issues will further define the scope and form the measurable requirements. Consequently, sub-questions are defined to further limit the scope of the main question. 

Main Question: In developing a new human-machine interface for pipelay automation, how can haptic feedback improve the quality, efficiency, and usability of telepresence manoeuvring for the coating machine onto the pipe?
1. Quality: How will this new HMI affect the semi-automated teleoperation?
- Accuracy (how close a set of measurements are to the true value - of placing the coating machine on the field joint)
- Precision (how close the measurements are to each other - of placing it exactly the same every time)
- Latency (how much is the data transfer delay - is it fast enough for human control)
2. Efficiency: How will this new HMI affect the productivity?
- Time (how long it takes to to maneuver coating machine) 
- Effort (how much physical/mental workload)
3. Usability: Will the force based feedback provide enough feel and sensory output? 
- Intuitive (how long does it take to learn/master - what motions will be necessary)
- Human Error (how good are humans at placing the machine - will haptic assistance produce less mistakes)

Sub Questions:
What are the relevant context factors of pipelay operators while manually maneuvering the coating machines?
How closely can haptic feedback simulate the feeling of manual placement of coating machines?
How will the remote manipulator form influence the force feedback interaction (and vis versa)?
How will the model/simulation validate the haptic feedback device behaviour?
	Project Assignment in 3: The assignment is to design, build, and test a telepresence manipulator that uses haptic feedback together with a simulation to validate this HMI as a possible maneuvering control for the pipelay coating machine. My results should indicate whether the remote operation with guided assistance is an effective way to semi-automate the process by studying the quality, efficiency, and usability this new device. 
	Project Assignment Elaboration: First there will be an exploratory phase, with literature/desktop research on digital assistants, teleoperation and haptics. I will visit the firing line to observe the coating machines and interview pipelay operators and engineers. Meanwhile I will develop list of requirements and start ideation. During concepting, I will make iterative low-fi prototypes of the physical and digital simulations. The most promising concept will move forward for the further validation.

The physical prototype of the manipulator using haptic feedback assistance will be built for testing with a model and/or augmented simulation of the pipe and machine. The test set-up will be “table-sized” and include the necessary sensor equipment for haptic feedback in the embodied manipulator. The simulation can be simplified to a cylinder and u-shaped block to test the controls on software that can run a real time multi body system. The placement of the u shaped block on the cylinder will be seen visually with a monitor. However, this is limiting due to not incorporating the environmental factors that occur in real time. While a physical replication of the pipe and u shaped cylinder was discussed, it is deemed out of the project scope. Building the replicated equipment would be extremely complex and time consuming, which would produce inaccurate results if not done correctly. 

Certain measurements will be deliberated for testing. The tests will be conducted with users, either pipeline operators or those who designed the machine. Otherwise tests will be done with those closest resembling the users. Through iterative research, user insight, and prototyping the test set up, the main and sub-questions shall be answered. 
	Planning Gantt: 
	Planning Elaboration: The Gantt chart includes the project phases and respective tasks, required meetings, and deadlines. The committee member meetings are scheduled as follows:

Company Supervisor (Jeroen) - Weekly Meetings (Tuesday)
Faculty Mentor (Samuel) - Weekly Meetings (Monday)
Faculty Chair (Ruud) - Bi-Weekly Meetings (Monday - same meeting as Samuel). An invitation will be sent for every Monday meeting, but he can join at his discretion for extra meetings. 

One extra activity is that my ACD design was chosen at Quooker. They have reached out for my consultation and work on the project. This would be 1-5 hours a week at my discretion. We are still in discussion, but if this option is exercised my graduation project would be extended by 5 weeks to account for the 1 day a week maximum for Quooker. This would make the end date 25 August instead of 25 July. 
	Project start date dd COPY: 23
	Project start date mm COPY: 2
	Project start date yyyy COPY: 2023
	Project end date dd COPY: 23
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	Project Motivation: With a bachelors in mechanical engineering, I tend to seek out more technical design projects. I want to blend these two fields in order to become a more create and well-rounded problem solver. Most of my projects have been handheld products, where i could exercise my preferred hands-on design process. With great success, both companies for ACD and AED want to continue my (and my group's) embodied designs. The work put in and the outcome achieved at TU Delft has validated my design choices and engineering skills thus far. However, I want to push myself to work on a larger scale project and in manufacturing/equipment design to broaden my scope from mass market consumer products. 

Allseas is known for many firsts in their field. Regarding equipment design, I want to continue this mindset in order to contribute to their innovation while utilizing my engineering capabilities. This robust assignment is something that I have been seeking - an challenge out of my comfort zone. My previous projects were difficult as well, but this is a unique opportunity to go above and beyond for an individual project. I invite the challenge, having never worked with HMI for heavy machinery nor haptics. The experimentation, research, and implementation will deepen my competency in electronics, coding, and user interaction while exploring a whole new field. 

I look forward to further developing my skills with electronics like Arduino and successfully integrating an interface for the users. I want to prove to myself that I can make more than mechanically sounds parts, and be competent in more than simple electronics. In conjunction, I want to develop my form giving skills for this technical application. 
	Project Final Comments: As an international student, I am aiming to finish before the academic school year (graduate latest at the end of August). 


