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IDE Master Graduation

Project team, Procedural checks and personal Project brief

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.

USE ADOBE ACROBAT READER TO OPEN, EDIT AND SAVE THIS DOCUMENT

family name Your master programme (only select the options that apply to you):

initials given name IDEmaster(s): () IPD) () Dfl ) () spD)

student number

street & no.
zipcode & city Honours Programme Master
country Medisign
phone Tech. in Sustainable Design
email Entrepeneurship
** chair dept. / section: PAD
** mentor dept. / section: _MD

Quantified

Leiden Netherlands
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Procedural Checks - IDE Master Graduation

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.

Master electives no. of EC accumulated in total: EC . all 1*tyear master courses passed

Of which, taking the conditional requirements
into account, can be part of the exam programme EC missing 15" year master courses are:

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

name date - - signature

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.

e Does the project fit within the (MSc)-programme of M) APPROVED[) NOT APPROVED )

the student (taking into account, if described, the

activities done next to the obligatory MSc specific ) APPROVED r) NOT APPROVED )
courses)?

¢ |s the level of the project challenging enough for a
MSc IDE graduating student?

e |s 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 ?

comments
name date - - signature
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Design of a Seed Germination Robot project title

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.

start date 18 - 05 - 2020 23 - 10 - 2020 end date

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

The constantly growing world population has an ever increasing food supply demand. With the decreasing quality of
available agricultural land, innovations in the agricultural sector will play an increasingly crucial role. Increasing
productivity, improving quality and increasing the nutritional values of the end products are key in combating the
problems.

Germination is the process in which a plant seed develops into a sprout. The environmental conditions are of great
influence on the germination process. The optimal germination conditions vary across plant species. By finding the
best conditions for seed germination, a significant reduction can be obtained in the production time of young plants.

In the horticultural sector germination tables have been used for years. These tables are used to determine the
germination power and the optimal climatological germination settings of seeds. Seed suppliers use the tables to
provide the right germination settings to customers. The customers use them to determine the seed quality
(germination capacity), adjust for their own local conditions and check the yield statement given by the seed supplier.

Despite the technological progress in many other sectors, germination tables have hardly changed in recent decades.
The principle of a germination table, is that it has a surface with a temperature gradient. This makes it possible to
determine the optimal germination temperature. The use of these tables is very labor-intensive and the number of
possible settings is very limited. Seeds have to be selected, counted and placed on the table manually. The results of
the germination period have to be evaluated by trained personnel to draw conclusions about the cultivation process.

Quantified developed a germination plate that generates on-demand temperature gradients. The next step is to
develop a robot that can service an array of these germination plates. With the robot, the time-consuming process of
determining the optimal grow conditions of seeds can be automated. Several organizations in the horticultural sector
have already shown interest in the product.

For Quantified, this is a two-year project. At the end of the two years, they want to have a complete working prototype
that they can test in the field.
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introduction (continued): space for images

image / figure 1:  State of the art: labor-intensive germination table

image / figure 2: ___Germination test in a temperature- and light-controlled cabinet.
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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.

Quantified wants to develop the germination table of the future; the Quantified Array (Q-Array). The Q-Array is a
machine that can monitor and control the germination process in a fully automated way in order to determine the
ideal germination conditions. This makes the germination process more efficient and improves the quality of the
seeds. The Q-Array will produce quantified data from image analysis with neural network algorithms. Furthermore, the
robot will have automatic picking and placing, counting and nutrient spraying of the seeds. Prior to this project, a
single germination cell has been developed with temperature control and measurement. This shows that there is still a
lot of work to be done in the development of the Q-Array.

The scope of this project includes the following:

- Analysis of Quantified as a company.

- Analysis of the trends and developments in the seed industry.

- Analysis of the problems and desires of the potential users of the Q-Array.

- Research which parameters influence the germination process.

- Research which data of the need to be measured for the analysis of the germination process.
- Research how the required data can be measured.

- Research which parameters need to be controlled and how to control them.

- Determination the optimal configuration of the germination cells, actuators and sensors.

- Proof of concept of the chosen concept.

| expect to deliver a physical proof-of-concept of the Q-Array.
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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. lllustrate 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.

startdate 18 -5 - 2020 23 - 10 - 2020 end date
Calendar week number 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
Project week number 1.2 3 4 5 6 7 8 9 101 12 13 14 15 16 17 18 19 20

Analysis of Quantified as a company.

Analysis of the trends and developments in the seed industry.

P

Analysis of which p the germination process

R d

h how the required data can be

Potential user interviews

User observations

h which p need to be lled and how to control them.

Form design criteria

Find inspiration for ible solutions from other ind

Ideation, brainstorms, how-tos

break

Prepare midterm

Rough prototyping

Design drawing

Design direction: what aspects to develop en test

Design cycle 1: How to isolate cells while still being able to monitor and control it?

Design cycle 2: How to monitor and control humidity of individual cell?

Design cycle 3: How to switch between actuators?

Validation and recommendation

Finish report

Prepare final presentation

1 Analysis phase
M Synthesis phase
M Simulation phase

M Report and presentation

The approach of the project is based on the Basic Design Cycle.

The result of the analysis phase will be a list of criteria. The goal of the synthesis phase is to end up with a concept.
Finally, the plan is to have proofs-of-concept at the end of the simulation phase.

The simulation phase consists of three design cycles, each tackling critical design problems:
Design cycle 1: How to isolate cells while still being able to monitor and control it?

Design cycle 2: How to monitor and control humidity of individual cell?

Design cycle 3: How to switch between actuators?
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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.

I have a BSc. in mechanical engineering, so | for an IDE student, relatively speaking, | have a more technical
background. | chose to do an IDE master, because | wanted to learn more about design and how to apply a broader
approach to design project. However, | have not lost interest in the technical stuff. This is why | wanted to have a more
technical graduation project.

Over the past years, | have done a wide variety of projects, both for my studies and as a job. The projects varied from
designing service concepts for consumers to machines that were delivered to research facilities. | came to the
realization that | prefer the latter; designing and building things that will be used in the real world.

| want to improve my knowledge about mechatronics and want to learn how to use this in the design process.

For my work, I've designed several machines, from which | learned a lot. However, with these projects there was no
user research involved at all. The machines were designed and built in the Netherlands and then shipped to customers
anywhere in the world. In this project, | want to get better in involving input from the users and context into the
design.

FINAL COMMENTS

In case your project brief needs final comments, please add any information you think is relevant.
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Quantified has reserved two years for the development of the Q-Array. My goal with this project is to make a valuable
contribution that can help them with the rest of the project.
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