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3. Project Management

This chapter presents the project management approach used to organize and guide the development
of Maris Habitats. It briefly explains how the team managed scope, time, cost, quality, stakeholders,
communication, risk, procurement, and planning. The chapter also describes how Scrum and sprint
evaluations were used to support progress and adapt to challenges during the project

3.1 Introduction

Managing a project that intersects marine ecology, hardware engineering, and software development
requires a framework that balances rigid constraints with creative flexibility. This chapter details the
management strategy employed by the group, organized across key knowledge areas including
scope, risk, and procurement.

Due to the unpredictable nature of environmental hardware testing, an Agile methodology (SCRUM
based) was adopted. This iterative approach was essential for managing the project. By prioritizing
continuous feedback loops and adaptive planning, the team was able to pivot in response to technical
challenges without compromising the project's primary milestones or budgetary limits.

3.2 Scope

The scope of this project is the design and development of a functional prototype of a smart marine
habitat intended to support seafloor biodiversity and enable environmental monitoring in underwater
conditions. The project focuses on creating a concept that combines an artificial habitat structure with
a basic sensor system, while taking into account sustainability, durability, and ecological compatibility
[1].

From a product perspective, the project includes the development of a modular underwater habitat
structure designed to provide shelter, attachment surfaces, and spatial complexity for marine
organisms. In addition, the product includes an integrated monitoring concept based on selected
sensors capable of collecting environmental data relevant to the surrounding habitat, such as
temperature, pH, turbidity, or depth, depending on technical feasibility and component availability.
The solution also includes a basic embedded electronics system for sensor integration, power
management, and data handling, as well as a conceptual approach for transmitting or presenting the
collected data. The overall product is intended to demonstrate how habitat restoration and
environmental monitoring can be combined into a sustainable solution.

From a project perspective, the scope includes the research and analysis required to understand the
environmental problem, existing artificial reef solutions, suitable structural materials, and underwater
sensor technologies. It also includes the definition of requirements, concept development, design
selection, structural modelling, component selection, and prototype integration. The project covers
the testing and validation of the prototype under limited and controlled conditions, together with the
assessment of market, sustainability, ethical, and project management aspects. The preparation of all
academic deliverables, including the report, presentation, poster, flyer, and supporting
documentation, is also part of the project scope.

The main outcome of the project is a functional prototype that demonstrates the technical feasibility
and conceptual value of a smart artificial marine habitat. The prototype is intended to serve as a
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foundation for future development, testing, and scaling in real-world marine applications.

The Work Breakdown Structure (WBS) presented in the figures 1 and 2 illustrates how the Maris
Habitats system is divided into its main components and subsystems [2]. The diagram provides an
overview of the product architecture, showing how the habitat structure, sensor system, energy and
communication, deployment, and maintenance elements are organized.

Each main component is further broken down into smaller elements, representing the key
functionalities required for the system to operate. This visual representation helps clarify the scope of
the project by identifying all relevant parts of the system and their relationships.

Figure 1 presents the WBS for the product and Figure 2 the WBS of the project.
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Figure 1: WBS of the product
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Figure 2: WBS of the project

To ensure effective time management and the timely completion of the project, tasks were scheduled
to be completed during school hours and before weekends. This approach helped maintain steady
progress and allowed time for review and adjustments when needed [3].

The team followed the milestone schedule defined by the project supervisors over a total project
duration of 118 days, from 2026-02-28 to 2026-06-25. These milestones provided a structured
framework to monitor progress and ensure alignment with the overall project timeline. Table 1
presents the defined milestones.

Table 1: Milestones for the project

Date |Description
2026-02-28 Chooge and share your top-3 preferred project proposals via email to
epsatisep@gmail.com
Upload the “black box” System Diagrams & Structural Drafts to the wiki
2026-03-11 .
(Deliverables)
Upload the List of Components and Materials (what & quantity) to the wiki
2026-03-18 .
(Deliverables)
Define the Project Backlog (what must be done and key deliverables - every member
2026-03-21 should preferably participate in every task), Global Sprint Plan, Initial Sprint Plan
(which tasks should be included, who does what) and Release Gantt Chart of the
project and insert them on the wiki (Report)
2026-03-25 Upload the detailed System Schematics & Structural Drawings to the wiki
(Deliverables) and do the cardboard scale model of the structure
2026-04-12|Upload the Interim Report and Presentation to the wiki (Deliverables)
2026-04-16/|Interim Presentation, Discussion and Peer, Teacher and Supervisor feedbacks
2026-04-22|Upload 3D model video to Deliverables
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Date |Description

2026-04-29

Upload the final List of Materials (local providers & price, including VAT and
transportation) to Deliverables

2026-05-02|Upload refined Interim Report (based on Teacher & Supervisor Feedback)

2026-05-13|Upload packaging solution to Deliverables and Report

2026-05-27|Upload the results of the Functional Tests to the Report

2026-06-13 Deliverables

Upload the Final Report, Presentation, Video, Paper, Poster and Manual to

2026-06-18|Final Presentation, Individual Discussion and Assessment (reserve the whole day)

Update the wiki, report, paper with all suggested corrections

produced

Place in the Shared section of the MS Teams channel of your team a folder with the
2026-06-23|refined deliverables (source + PDF) together with all code and drawings

Hand in to the EPS coordinator a printed copy of the poster, brochure and leaflet

Demonstration of the operation of the prototype

Hand in the prototype and user manual to the client

2026-06-25

Receive the EPS@ISEP certificate

Bring typical food from your country

3.4 Cost

When estimating the total cost of the project, two main factors must be considered: employee
salaries and the cost of materials and components.

The average salary for a junior engineer in Portugal is approximately 1 500 € per month, and the

project duration is five months. With a team of six employees, the total salary cost is calculated as: 6
employees x 1 500 € x 5 months = 45 000 €.

The material costs are divided into two categories: components and sensors. The total cost of the

electronics and components is 2215.66 €.

A detailed overview of the individual component and sensor costs is provided in Table 2.

Table 2: Components and sensors with price

perfboard

Item Type Price|Quantity Supplier Link
Adafruit 254 SD - module 6.45 € 1 Mouser link
ESP32-C3-DevKitM-1-N4X Microcontroller 6.80 € 1 Mouser link
DFR0570 Buck converter 2.80 € 1 Mouser link
FDMMO04GMC-XEOO MicroSD - card 21.88 € 1 Farnell link
MC3090082 Silica gel (moisture 4226€ 1 |Farnell link
absorber)
LiFePO4 battery LiFePO4 battery 76.24 € 1 Innpo link
Watertight Box 5L g(r)\)((jerwater electrical 805.66 € 1 Bluerobotics |[link
WetLink Penetrator Blank Penetrator blank (M10) 70.50 € 15 Bluerobotics |link
MCMFOW4BB2500A50 160 ohm resistance 0.55 € 1 Farnell link
Adafruit 2670 Perfboard / Breadboard 4.26 € 1 Mouser link
M316 SOA2CSS50- M3 screws for 555€ 1  |Farnell link
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BarXT Depth / Pressure / 329.19€| 1  |Bluerobotics |link
Temp

sluert\(/;yor Analog pH Sensor / pH surveyor 21.52 € 1 Atlas Scientific|link

Industrial pH Probe - No Temp pH test probe 226.95 € 1 Atlas Scientific|link

Industrial Conductivity Kit K1.0  |Conductivity 595.05 € 1 Atlas Scientific|link

Total 2215.66 €

In addition to the component costs, supplier shipping costs for the electronic components and sensors
must also be taken into account. These are presented in Table 6. Including shipping, the total cost of
these components increases to 2526.11 €.

Table 3: Transportation and shipping costs

Supplier Cost (inc VAT) Shipping cost|Notes

Innpo 76.24 € 5.08 €

Mouser 20.31 € 25.00 €|Free over 75 €
Farnell 70.24 € 11.99 €|Free over 75 €
Bluerobotics 1205.35 € 175.33 €|Prices in dollar
Atlas Scientific 843.52 € 93.05 €|Prices in dollar
Total (products) 2215.66 € 310.45 €

Grand Total 2526.11 €

The project includes the cost of structural materials used for the habitat modules. Each block/module
is composed of approximately 30 kg of concrete (C) and 70-90 g of basalt fiber (BF). These are shown

in Table 4.

Table 4: Price of the blocks

Material Unit price Quantity per block Cost per block|/Link/Backup
Concrete (C) 89 €/1000kg (30 kg 2.67 € link |—
Basalt Fiber (BF)|34.16 € / 1.36 kg|70-90 g 1.76 € link |link
Total per block 4.43 €

Based on current market prices, concrete costs 89 € per 1000 kg, while basalt fiber costs 34.16 € per
1.36 kg. This results in an estimated material cost of 2.67 € for concrete and 1.76 € for basalt fiber

per block.
Therefore, the total material cost per block is approximately 4.43 €.

It should be noted that this estimate is based on small-scale purchasing prices. For larger production
volumes, the cost per unit is expected to decrease due to bulk pricing and supplier agreements.

The total cost of the project, including labor, electronics, components, sensors, transportation and
shipping, is estimated to be 47 526.11 €, excluding the structural material cost of the habitat blocks.
The structural material cost is estimated at 4.43 € per block, depending on the number of blocks

produced.

Table 5: Total cost
Cost category
Labor cost

Total cost
45 000.00 €

Description
6 employees x 1 500 € x 5 months
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Cost category Description Total cost

Electronics, components and sensors Total product cost including components 2215.66 €
and sensors

Transportation and shipping Shipping costs from all suppliers 310.45 €

Total materials and sensors Components, sensors and shipping

. . - : 2526.11 €

including shipping combined

Structural material for habitat blocks Concrete and basalt fiber 4.43 € per block

Total project cost excluding habitat La.bor. + materials and sensors including 47 526.11 €

blocks shipping

It is important to note that this cost estimate represents the final product configuration, and not the
prototype.

Prototype list

When selecting electronic components for the prototype, efforts were made to replicate the final
product as closely as possible within the constraints of a 100 € budget. In addition, components were
sourced from as few suppliers as possible in order to minimize transportation and shipping costs.

The selected electronics used in the prototype are presented in Table 6.

Table 6: Prototype electronics

Item Type Price| Quantity |Supplier Link
DS18B20 Temperature sensor 6.22 € 1 RS link
SEN0244 TDS sensor 10.18 € 1 Farnell link
SEN0257 Pressure sensor 15.09 € 1 Farnell link
Adafruit 254 SD - module 11.60 € 1 RS link
Arduino ABX00080 Microcontroller 17.44 € 1 Farnell link
FDMM004GMC-XEOO MicroSD card 21.88 € 1 Farnell link
4022211111 9 V alkaline battery 547 € 1 Farnell link
MP007080 Battery holder 341 € 1 Farnell link
MORO01S)0472A10 4.7 kQ resistor 0.07 € 1 Farnell link
FIT0O096 Breadboard 2.50€ 1 Farnell link
Total 93.86 €

The estimated total cost of the electronics is 102 €, including shipping, as summarized in Table 7.

Table 7: Prototype shipping costs

Supplier Cost (inc VAT)|Shipping cost/Notes

RS 17.82 € 8.00 €|Free over 95 €
Farnell 76.04 € 11.99 €/Free over 75 €
Total (products) 93.86 € 8.00 €

Total with shipping 101.86 €

For the remaining component selection, suppliers offering local pickup were prioritized in order to
avoid additional transportation costs.

These materials are summarized in Table 8.

Table 8: Low-cost prototype materials (Portugal)
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Price
Product Type (incl.|Quantity|Supplier |Link|Comment
VAT)
Concrete Used for
Cement (CEM Il 25 kg) . 539¢€ 1 Leroy Merlin|link |[structural
material
prototype blocks
Plastic lunchbox (single  |Prototype 3¢ 1 IKEA link |Simple enclosure
compartment) enclosure
Smaller plastic lunchbox |Backup enclosure 15¢€ 1 IKEA link |Backup option
PLA filament 1 kg Us.ed for 3D- 14.60 € 1 Filament 3D|link |Backup option
printed mold
Ceys Total Tech Universal
Glue and Sealant 290 ml |Silicone sealant 8.99 € 1 Leroy Merlin|link
Transparent
Continente cooking oil 1 L |Qil for enclosure 1.69€ 1 Continente |link g:ggeodnly i
Total 35.17 €

The different prototype cost scenarios are summarized in Table 9, showing how additional materials
such as concrete and 3D printing filament affect the overall cost.

Table 9: Prototype cost scenarios

Scenario Total cost
Prototype (with shipping) 101.86 €
+ Airtight container (IKEA)| 104.86 €
+ Silicone sealant 113.85 €
+ Oil 115.54 €
+ Cement 121.19€
+ PLA (no cement) 130.14 €
+ Cement + PLA 135,53 €

The impact of procurement strategy on shipping costs is shown in Table 10, where the difference
between in-store pickup and online ordering is highlighted.

Table 10: Shipping cost comparison for prototype materials

Shipping o
Product Supplier ((store Shlp_pmg Comment
. (online)
pickup)
Cement (CEM Il 25 kg) Leroy Merlin 0 €/ TBC at checkout Shlppmg depenqs on address
and delivery option
Plastic lunchbox (single Standard small delivery, 4 €
compartment) IKEA 0€6¢€ with IKEA Family
Smaller plastic lunchbox Standard small delivery, 4 €
(backup) IKEA 0¢6¢ with IKEA Family
PLA filament 1 kg Filament 3D 0 €/ TBC at checkout Shipping must be confirmed
before purchase
Silicone sealant Leroy Merlin 0 €[TBC at checkout Shlppmg depenqs on address
and delivery option
o]] Continente 0 €| -
Total 0€ TBC
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Although the estimated total cost exceeds the budget, some components and materials may already
be available at the university, reducing the need for additional purchases. Furthermore,
transportation costs may be avoided if other groups are also ordering from the same supplier and the
total order exceeds the free shipping limit. Consequently, the actual cost is difficult to determine
precisely but is expected to be lower than the estimated 136 €.

The materials that were actually provided for the prototype were similar to the components and
materials originally requested by the team. Although some parts differed slightly from the initial list,
they fulfilled the same basic purpose and were suitable for building and testing the prototype. The
total cost of the provided prototype parts was approximately 90 €.

3.5 Quality

Quality in the project is ensured by defining measurable quality metrics for both the product and the
documentation. These metrics help the team evaluate whether the system works as intended, meets
the project requirements, and is clearly documented.

For the product, the main quality areas are sensor performance, waterproofing, structural stability,
data logging, energy efficiency, maintainability, and environmental compatibility. For the
documentation, quality is evaluated through clarity, completeness, structure, and consistency. The
metrics are reviewed through prototype testing, design reviews, sprint meetings, and supervisor
feedback [4] (See Table 11).

Table 11: Product and documentation quality

Metrics

Description

Threshold

Reviewing
method

Sensor functionality

Sensors collect
environmental data such as
temperature, pressure, and
TDS.

All prototype sensors provide
readable values.

Functional sensor
test

Data logging

Sensor data is stored
locally on an SD card.

Data is saved in a readable
format after each
measurement cycle.

SD card inspection

Structural stability

Reef blocks remain stable
under expected conditions.

Structure does not move easily
during controlled testing.

Stability test

Energy efficiency

System uses low power for
long-term operation.

Final system supports
approximately 340 days of
operation.

Battery calculation

Maintainability

Smartlogger can be
removed for service.

Battery, SD card, and sensors
can be accessed without
removing the whole reef
module.

Maintenance check

Documentation
quality

Report is clear, complete,
and well structured.

Required sections, figures,
tables, and sources are

Internal review and
supervisor feedback

Logging interval

between each saved
measurement.

10 seconds =1 second
between logged rows.

included.
Temperature Accuracy of the Within £2 °C of reference Reference
. thermometer
reading temperature sensor. thermometer. :
comparison
Accuracy of the time Compare

timestamps in the
CSV file

https://www.eps2026-wiki4.dee.isep.ipp.pt/
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Reviewing

Metrics Description Threshold method

Within £10 % of reference or
clearly changes between test
samples.

Reading variation less than
+10 % during a stable test
condition.

Sensor voltage changes by at
least 0.1 V when the sensor
area is interrupted.

Controlled water
sample test

Accuracy of the TDS sensor

TDS reading response

Serial Monitor
inspection

Stability of the pressure

Pressure reading
sensor output.

Response of the turbidity
sensor to interruption.

Turbidity

Turbidity reading interruption test

Review and Validation Process

The prototype will be checked by testing the main parts one by one. First, the team will confirm that
the smartlogger starts correctly and that the sensors give values in the Serial Monitor. Then the SD
card file will be opened to check that the values are stored with the correct time interval. The physical
prototype will also be checked by measuring the structure, testing that it stands stable. The results
from these checks will show whether the prototype is good enough for the final demonstration.

Acceptance Criteria

The prototype is good enough when it can run the logging program, read the sensors, and save data
to the SD card without stopping during the test. The structure must also be stable and possible to
handle without loose parts or damaged connections. Since this is only a prototype, the goal is to
prove that the concept works, not to prove that it is ready for long-term underwater use.

3.6 People

People involved in a project can create uncertainty if responsibilities, communication routines and
workload are not clearly defined. For this reason, people management is important in the Maris
Habitats project. The project requires collaboration between team members from different academic
backgrounds, including design, electronics, software, documentation, sustainability and project
management.

The team does not have one permanent project manager. Instead, all team members share
responsibility for project progress, decision-making and following the project scope. Tasks are
distributed based on skills, availability, workload and interest in order to make the work more efficient
and balanced.

The key factors considered when assigning tasks are:
Skills and expertise

Each team member has different knowledge and technical strengths. Tasks are therefore assigned
according to individual skills, such as design, electronics, software, research, communication or
documentation. This helps improve the quality of the project outcome.

Roles and responsibilities

EPS@ISEP - https://www.eps2026-wiki4.dee.isep.ipp.pt/
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Clear roles and responsibilities are important to avoid confusion, duplicated work and missed tasks.
Each team member is responsible for completing assigned tasks and communicating progress to the

rest of the group.

Availability and workload

The workload should be distributed fairly between team members. Since the project includes many
different deliverables, such as the report, prototype, poster, video, manual and presentation, the
team must make sure that no member is overloaded.

Interest and motivation

When possible, tasks are assigned according to each member’s interests. This increases motivation,
engagement and productivity, while also helping the team produce better results.

Collaboration and team dynamics

Since Maris Habitats is a multidisciplinary project, collaboration is essential. Team members must
share information, support each other and communicate regularly to make sure that the structure,
smartlogger, documentation and prototype development remain aligned. See Table 12.

Table 12: Table of Roles and Responsibilities

People / Group Role Responsibility

Sponsor / Hosting |Provides the project framework, facilities, academic
ISEP N . o

institution structure and evaluation criteria.

Hernan Nieto

Team member

Participates in research, concept development, design

Johansen Fossvoll

Team member

Marabini decisions, documentation and project deliverables.

Chaehee Kim Team member Parpupate; in research, planning, documentation and
project deliverables.

Ida Schmitt Team member Part|C|pates.|n V|suall communication, br.andlng:
documentation, design support and project deliverables.

Isak Bjérk Team member Partlc!pates in glectromcs, sensor system development,
technical decisions and prototype work.

Louis Van T Participates in product design, structural development,

eam member ;
Nederkassel modelling and prototype work.
Oda Kristine Participates in documentation, project management,

communication and project deliverables.

EPS Coordinator

Coordinator

Organizes the EPS process, facilitates control meetings and
supports project progress.

Project supervisors

Supervisors

Provide technical and academic feedback, guide the team
and review project progress.

Professors

Advisors

Provide knowledge, lectures, feedback and resources
related to different project areas.

The purpose of this structure is to ensure that all team members understand their responsibilities and
contribute to the overall progress of the project. By combining different skills and distributing tasks
clearly, the team can reduce uncertainty and improve collaboration throughout the project.

3.7 Stakeholder Management

Stakeholder management is used to identify, analyze and communicate with the people, groups and
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organizations that can affect or be affected by the project. For Maris Habitats, this is important
because the project combines academic requirements, technical development, marine restoration,
environmental monitoring and potential future users of the system.

The stakeholders were divided into internal and external groups. Internal stakeholders are directly
involved in the project development, such as the team members, EPS coordinator, supervisors and
professors. External stakeholders are not part of the daily project work, but they may influence the
project or benefit from the final solution. These include suppliers, research institutions, environmental
NGOs, public authorities, potential customers and marine life.

To understand how the team should communicate with each stakeholder, a power-interest matrix was
created. This matrix shows which stakeholders need close involvement, which should be kept
informed, and which only require limited monitoring. Figure 3 presents the stakeholder matrix for
Maris Habitats.

Stakeholder Matrix - Maris Habitats

r'y
R Keep Satisfied Manage Closely
« ISEP Board * Project Team
, \ * Client f Project Owner
* Project Supervisors
o * |ecturers / Coordinator
2
E .
* Material Suppliers
= |ogistics Partners e
*+ Future Lsers
+ General Public
* Future Investors
Low
»
- INTEREST g

Figure 3: Stakeholder matrix for Maris Habitats

The project team, supervisors, coordinator and client/project owner are placed in the high-interest
and high-power category because they are directly connected to project decisions, evaluation and
progress. These stakeholders must therefore be managed closely through regular meetings,
feedback, documentation and continuous communication.

Stakeholders such as ISEP and project supervisors have strong influence on the academic framework,
but they are not involved in every daily task. They should be kept satisfied through formal
deliverables, progress updates and clear communication. Future users, research institutions, NGOs
and possible investors have high interest in the final product, but limited influence during the current
prototype phase. These stakeholders should be kept informed through reports, presentations and
future collaboration opportunities. Stakeholders with low power and low interest, such as logistics
partners and the general public, only need to be monitored when relevant.
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The stakeholder overview in Table 13 gives a more detailed explanation of each stakeholder’s role,
interest and engagement strategy.

Table 13: Stakeholder Overview

Stakeholder

Role

Interest in the Project

Engagement Strategy

Team members

Project developers

Successful project
completion and prototype
development

Daily communication, Scrum
meetings and Jira updates

EPS Coordinator

Academic
coordinator

Ensure that the project
follows EPS requirements

Weekly meetings and formal
communication

Project supervisors

Academic and
technical
supervisors

Guide the team and review
progress

Weekly meetings, feedback
sessions and email

Provide academic framework,

Deliverables, presentations and

ISEP Hosting institution ) . .
resources and evaluation project documentation
Professors Advisors Support learning and provide |Classes, fgedback sessions and
expert feedback report review
. Component Supply materials, sensors Email, supplier websites and
Suppliers : . .
providers and electronics procurement planning
Research Future users / Use environmental data for |Reports, presentations and
institutions partners research and monitoring future collaboration
Environmental Future users / Support marine conservation |Project presentations and
NGOs partners and restoration sustainability documentation
. - Regula'tors/ Environmental management |Formal documentation and
Public authorities |potential )
and deployment approval future permit processes
customers
!Vlarlne Potential Combine infrastructure with |Technical presentations and
infrastructure customers / . o . :
. environmental monitoring pilot projects
companies partners
o Primary Safe habitat, shelter and Environmentally safe design
Marine life e .
beneficiary ecosystem support and long-term monitoring

The main engagement strategy is based on regular communication and clear documentation. Internal
stakeholders are involved through weekly supervisor meetings, team meetings, Jira updates and wiki
documentation. Feedback from supervisors and professors is used to improve the design, prototype,
report and final deliverables.

For external stakeholders, the engagement strategy is more focused on presenting the value and
feasibility of the concept. This includes explaining how Maris Habitats can support marine restoration,
collect environmental data and reduce disturbance through the removable smartlogger.

Stakeholder-related risks include unclear communication, delayed feedback, supplier delays and
misunderstandings about project expectations. These risks are reduced through regular meetings,
defined responsibilities, updated documentation and early procurement planning.

Stakeholder management helps the team keep the project aligned with academic expectations,
technical requirements and future user needs. It also supports better decision-making and improves
the feasibility of Maris Habitats as a marine restoration and monitoring solution [5].

https://www.eps2026-wiki4.dee.isep.ipp.pt/ Printed on 2026/07/18 10:18



2026/07/18 10:18 15/35 3. Project Management

3.8 Communications

Effective communication is important to ensure coordination, transparency and steady progress
throughout the Maris Habitats project. Since the team consists of members from different academic
backgrounds and nationalities, clear communication routines are necessary to avoid
misunderstandings, distribute tasks effectively and keep all project work aligned [6].

Guidelines for Meetings
Meeting agenda

For the weekly supervisor meetings, a meeting agenda is prepared before the meeting. The agenda
includes the main topics to be discussed, current progress, challenges, questions for the supervisors
and tasks that need clarification. This helps the team use the meeting time efficiently and ensures
that important issues are addressed.

Meeting minutes

Meeting minutes are written after the weekly meetings and uploaded to the wiki or shared with the
team. The minutes summarize the topics discussed, feedback received, decisions made and new
tasks or agreements. This makes it easier for all team members to follow up on responsibilities and
keep track of project progress.

Pitch

One person is responsible for leading the pitch and making sure that the agenda is followed. This role
can change between meetings depending on the topic being discussed and the team member
responsible for that area.

Note taker

The note taker documents the main points discussed during the meeting. This includes supervisor
feedback, decisions, action points and deadlines. The note taker is also responsible for helping update
the meeting minutes.

Time keeper

The time keeper helps the team stay within the planned meeting time. During supervisor meetings,
this responsibility is usually supported by the supervisors or professors, while in internal meetings the
team members manage the time together.

Table 14 shows the type of communications during the project.

Table 14: Communication Matrix

::;pr:mumcatlon Objective Medium |Frequency |Audience Deliverable
Introduce team
members, discuss Team Initial project
Kickoff meeting project proposals and |Face to face|Once . Proj
. . members idea
define the project
direction.

EPS@ISEP - https://www.eps2026-wiki4.dee.isep.ipp.pt/



Last update: 2026/06/18 19:56

report:prm https://www.eps2026-wiki4.dee.isep.ipp.pt/doku.php?id=report:prm

::;pn;mumcatlon Objective Medium Frequency |Audience Deliverable
Share completed
Daily Scrum work, current tasks  |Face to face|Daily oras |Team Task updates
meeting and possible / WhatsApp needed members P
obstacles.
Review project status Meeting
. €W proj ' Weekly, Team agenda,
Weekly supervisor |receive feedback and :
) . , Face to face|every members and |meeting
meeting clarify technical or . .
. . Thursday supervisors |minutes and
project-related issues.
updated tasks
Discuss design Jira updates
Project team decisions, divide Face to face Team P
) . As needed and task
meeting tasks and solve / online members .
et allocation
project issues.
Keep the wiki and o
Documentation report updated with W.'k' / Weekly or Team Updated
. Microsoft  |after major |members and| %"
updates current project ; wiki/report
Teams updates supervisors
progress.
Contact suppllers, Email / Team Component list
Procurement compare prices and , and
o . supplier As needed |members and
communication clarify component ) ) procurement
S websites suppliers
availability. updates

Communication Tools and Means

Microsoft Teams is used as the main platform for receiving information, resources and
announcements from professors and supervisors. It is also used to access shared project material.

Outlook is used for formal communication with professors, supervisors and external contacts. This
includes meeting-related communication, questions and supplier contact when needed.

WhatsApp is used for fast internal communication between team members. It is mainly used for daily
updates, quick questions, reminders and urgent issues that need to be solved quickly.

Jira is used as the main project management tool. The team uses Jira to organize tasks, update
progress, manage sprint work and track responsibilities.

The wiki is used as the main documentation platform. Project information, report content,
deliverables, meeting minutes and progress updates are uploaded there throughout the project.

This communication structure helps the team maintain a clear workflow, follow deadlines and solve
problems early. Regular meetings, shared documentation and continuous task updates support
collaboration and ensure that all members remain informed about the development of Maris Habitats.
See 15 table for the communication approaches with stakeholders.

Table 15: Communication Approaches to Stakeholders

People / Stakeholder |Role Approach Frequency
Hernan Nieto Marabini Team member Face to face / WhatsApp / Jira |Daily
Chaehee Kim Team member Face to face / WhatsApp / Jira |Daily
Ida Schmitt Team member Face to face / WhatsApp / Jira |Daily
Isak Bjork Team member Face to face / WhatsApp / Jira |Daily
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People / Stakeholder |Role Approach Frequency

Louis Van Nederkassel Team member Face to face / WhatsApp / Jira |Daily

Oda Kristine Johansen Team member Face to face / WhatsApp / Jira |Daily

Fossvoll

Project supervisors Acgdemlc and technical Weekly meetings / email Weekly
guidance

Professors Academic advisors g:z:isles / Microsoft Teams / As needed

EPS coordinator Project coordination Microsoft Teams / email As needed

Suppliers Component and material Email / supplier websites As needed
providers

Research institutions, Potential future users or Future project

NGOs and public Email / presentations / reports h pro)

authorities partners phase

3.9 Risk

The project involves several potential risks related to both technical and organizational aspects. One
of the main risks is technical failure, particularly in the integration of sensors, electronics, and
structural components in a marine-like environment. To reduce this risk, the system is tested in
controlled conditions and components are selected based on reliability and compatibility.

Another significant risk is project delays due to time constraints and task dependencies. This is
managed through sprint planning, regular meetings, and the use of buffer time to accommodate
unforeseen issues.

There is also a risk related to limited resources, including budget constraints and access to
specialized equipment or testing environments. This is addressed by prioritizing essential features
and selecting cost-effective solutions [7].

Team-related risks such as miscommunication or uneven workload distribution may affect progress.
These risks are mitigated through regular Scrum meetings, clear task allocation, and continuous
collaboration among team members (see Table 16).

Table 16: Table of different risks

Risk Description Probability Impact E:lkel Mitigation Strategy

Failure in integration
. . of sensors,

Technical failure . electronics, and Medium High High Tegt components and

(sensors/electronics) . . validate system
structure in marine
conditions
Unstable or

Power system failure |insufficient energy , , . Optimize energy use

(battery/solar) supply affecting Medium High |High and include backup
system performance

Integration issues Difficulties combining , , . Modular design and
system components |Medium High High . .

(hardware/software) effectively incremental testing
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Risk Description Probability Impact E:::lkel Mitigation Strategy
Delays caused by Sprint planning, regular

Project delays time constraints and |Medium High  |High meetings, and buffer
task dependencies time

Budget constraints

and limited access to Prioritize essential
Limited resources Medium Medium|Medium |features and use cost-

equipment or testin . .
quip 9 effective solutions
environments

Lack of coordination

Regular Scrum

Team or unclear . . .
. I I L Low Medium|High meetings and clear
miscommunication communication within ..
communication
the team
Some team members

Clear task allocation
and team collaboration

Uneven workload

LT contribute less, Low Medium|Low
distribution

affecting progress

. . . Use corrosion-resistant
Corrosion of metallic ~ |Degradation due to

Medium Medium|Medium |materials (BFRP,
components exposure to saltwater ;
coatings)
Extreme weather Harsh. conditigr)s . , Stable structure and
affecting stability and |Low High Medium

(storms, currents) secure anchoring

performance

Water entering
Waterproofing failure |electronic

Seal testing and proper

(IP68 breach) components causing Low High [High enclosure

malfunction
Dgta transmission Loss or mterru_ptpn of Medium Medium|Medium Local data storage and
failure data communication redundancy

To further support the risk assessment, a risk matrix based on probability and impact was used. The
matrix classifies risks into three categories: low, medium, and high, depending on their likelihood of
occurrence and potential impact on the project.

Based on this matrix, risks such as technical failure, power system failure, integration issues, and
project delays are classified as high risk, as they combine medium to high probability with high
impact. These risks require priority attention and mitigation (see Figure 4).

Impact —»

1 2 3
1 Low Low Medium
2 Low Medium

3 Medium

+— Rnigeqoid

Figure 4: Risk matrix

Risks such as limited resources, corrosion, extreme weather conditions, and data transmission failure
fall into the medium-risk category. These are monitored and addressed through preventive design
measures and planning.
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Lower-risk factors, including team miscommunication and uneven workload distribution, are classified
as low risk, as they have limited impact and can be managed through regular communication and

task organization.

The use of this risk matrix provides a clear and structured way to prioritize risks and supports more
effective decision-making throughout the project [8].

3.10 Procurement

The procurement plan is presented in three tables. Table 17 provides an overview of the electrical
components required for the habitat, while Table 18 presents the material composition and cost of the
concrete blocks used in the habitat structure.

Each item includes both a primary supplier and a designated backup supplier, ensuring supply
reliability and reducing the risk of delays due to stock shortages or delivery issues.

Table 17: Table of components with backup suppliers

Item Type First . Price|Link Backu_p Price|Link
supplier supplier
Depth / . . :
BarXT Bluerobotics | 329.19 €|link |RobotShop | 424.90 €|link
Pressure / Temp
Surveyor™ Analog pH Atlas . .
Sensor / Meter Ph surveyor Scientific 21.52 €|link |RobotShop | 27.95 €|link
Industrial pH Probe -No oy, ot prope  [AUS 226.95 €|link [RobotShop | 296.31 €link
Temp Scientific
Industrial Conductivity Kit o Atlas . :
K1.0 Conductivity Scientific 595.05 €|link [Augswan 569.99 €|link
Adafruit 254 SD - module Mouser 6.45 €|link |Farnell 7.11 €|link
ESP32-C3-DevKitM-1-N4X |Microcontroller |Mouser 6.80 €|link |Digikey 6.80 €|link
DFRO570 Buck converter |Mouser 2.80 €|link |Digikey 2.85 €|link
FDMM004GMC-XEOO MicroSD - card |Farnell 21.88 €|link |Digikey 21.70 €|link
Silica gel
MC3090082 (moisture Farnell 42.26 €|link [Amazon 55.41 €|link
absorber)
LiFePO4 battery LiFePO4 battery |Innpo 76.24 €/link |Amazon 80.31 €|link
Watertight Box 5L Under_water Bluerobotics | 805.66 €|link |RobotShop 1075.70 link
electrical box €
Penetrator
WetLink Penetrator Blank |blank (M10) 15 |Bluerobotics | 70.50 €|link |[Robotshop | 100.50 €|link
pce
MCMFOW4BB2500A50 160 ohm Farnell 0.55 €|link |Digikey 1.87 €|link
resistance
. Perfboard / . .- :
Adafruit 2670 Breadboard Mouser 4.26 €|link |Digikey 4.21 €|link
M316 SOA2CSS50- M3 screws for e nell 5.55 €|link |Amazon 6.92 €|link
perfboard
2215.66 2682.53
Total € €

Table 18: Table of the concrete blocks
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https://pt.farnell.com/en-PT/multicomp-pro/mcmf0w4bb2500a50/res-250r-0-10-250mw-axial/dp/2396012
https://pt.mouser.com/ProductDetail/Vishay-Dale/RN65C2500FB14?qs=sGAEpiMZZMtlubZbdhIBIDEc%252BVo71IcZpPvWq1RPDSc%3D
https://pt.mouser.com/ProductDetail/Adafruit/2670?qs=XAKIUOoRPe7ATe8H6FaFPg%3D%3D
https://www.digikey.pt/pt/products/detail/adafruit-industries-llc/2670/7244957?s=N4IgTCBcDaIIIBMCGAzATgVwJYBcAEYAbAOwAMIAugL5A
https://pt.farnell.com/en-PT/tr-fastenings/m316-soa2css50/screw-socket-cap-s-s-a2-m3x16/dp/1419946
https://www.amazon.com/SVLING-250PCS-Button-Socket-Spanner/dp/B0FY5PW14F/ref=sxin_17_pa_sp_search_thematic_sspa?content-id=amzn1.sym.c4bb28f6-0507-4ff3-a29d-5f5e73164e36%3Aamzn1.sym.c4bb28f6-0507-4ff3-a29d-5f5e73164e36&crid=380WL4RKG4Q1U&cv_ct_cx=m3%2Bscrews%2B50%2Bpack&keywords=m3%2Bscrews%2B50%2Bpack&pd_rd_i=B0FY5PW14F&pd_rd_r=b4bdf750-40ab-44c2-85b8-4ba62df16e06&pd_rd_w=TlLMw&pd_rd_wg=CdKgC&pf_rd_p=c4bb28f6-0507-4ff3-a29d-5f5e73164e36&pf_rd_r=EW6GCD3Y6P4GZ16GWC3B&qid=1778792169&sbo=9ZOMT9Jm0JH%2Ft%2BWi68iDSA%3D%3D&sprefix=m3%2Bscrews%2B50%2Bpac%2Caps%2C206&sr=1-1-383bc08e-f3b5-4928-b079-a9607486ab19-spons&aref=CvR0Zj0kjh&sp_csd=d2lkZ2V0TmFtZT1zcF9zZWFyY2hfdGhlbWF0aWM&th=1
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Material First supplier Price/kg|Link |[Backup supplier Price/kg|Link
Concrete (C) Leroy Merlin 0.09 €|link |Narpes Byggcenter 0.20 €|link
Basalt Fiber (BF) Amazon 25.10 €|link  |Moertelshop 41.40 €|link
Total 25.19 € 41.40 €

3.11 Project Plan
3.11.1 Gantt Chart

The project schedule was visualized using a Gantt chart to illustrate the timeline and key phases of
the project.

As shown in Figure 5, the project timeline spans from March to June and includes overlapping phases
such as research, prototype development, and documentation.

Work March April May June
Sprints We... We... We... We... We., We.. We.. We. Wa.. Wa... Wa... Wa... We... Wa... We... ‘Waeak 16
» 4 SCRUM-51 Team Roles Epic

> & SCRUM-124 Calendar Deadlines

> 4 SCRUM-146 Daily meeting

> 4r SCRUM-152 Interim Presentation

» 4F SCRUM-153 Prototype
——

» &£ SCRUM-159 Wiki

» 4 SCRUM-162 Final Report

» £ SCRUM-164 Researching

+ Create Epic

Figure 5: Gantt chart showing the project timeline from March to June.

3.11.2 Global Sprint

The global sprint plan provides an overview of the project timeline, including the duration of each
sprint, start and end dates, and the number of available working days. Its main purpose is to ensure a
realistic distribution of workload based on the team’s availability throughout the project period. See
Table 19 for the global sprint plan.

By defining how long each sprint lasts and how many working days are available, the team can better
plan tasks and avoid overloading specific periods. Variations in working days reflect differences in
availability, such as holidays or other commitments, which allows for more accurate and achievable
planning.

Table 19: Table of Global Sprint Plan.

Sprint|Start |Finish |Working Days|Status
1 5 Mar (12 Mar |5 days Done
2 12 Mar |19 Mar |5 days Done
3 19 Mar |26 Mar |5 days Done
4 26 Mar |2 Apr |5 days Done
5 2 Apr |9 Apr |0 days Done
6 9 Apr |16 Apr (3 days Done
7 16 Apr |23 Apr |5 days Done
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Sprint/Start |Finish |Working Days|Status
8 23 Apr |30 Apr |5 days Done
9 30 Apr |7 May |3 days Done
10 7 May |14 May|3 days Done
11 14 May|21 May|5 days Done
13 28 May|4 Jun |5 days Done
14 4 Jun |11 Jun |5 days Done
15 11 Jun (18 Jun |5 days Done
16 18 Jun |25 Jun |5 days Done

3.11.3 Backlog

The project backlog contains all identified tasks required to complete the project. Tasks are
continuously updated and prioritized based on project needs, deadlines, and dependencies.
Completed tasks are marked as “Done”, while ongoing and future tasks are labeled accordingly. Table
20 lists the backlog.

Table 20: Table of Backlog.

PBITitle Status
A |Define project Done
B |System diagrams and structural plans|Done
C |Project backlog Done
D |State of the Art Done
E |Gantt chart Done
F  |System diagrams and drafts Done
G |Global sprint plan Done
H |List of components and materials Done
| |Schematics and structural drawings |Done
) |Design development Done
K |Interim deliverables Done
L |3D model and video Done
M |Interim report and presentation Done
N |Functional testing Done
O |Packaging solution Done
P |Poster Done
Q |Folder and manual Done
R |Brochure and leaflet Done
S |Prototype Done
T |Video Done
V  [Final report Done
W |Upload final deliverables Done
X |Final presentation Done
Y |Final review and submission Done

3.11.4 Initial Sprint Plan
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Sprint 1 (Week 3: 19 Mar - 26 Mar)

Sprint Goal: Establish the project foundation by defining roles, conducting initial research, and setting
up key project documentation (see Table 21).

Table 21: Initial Sprint Plan.

Sprint

Period

Sprint Goal

Task

19 Mar - 26 Mar

Establish project foundation

Selection of materials

19 Mar - 26 Mar

Establish project foundation

Backlog, global & initial sprint plan, Gantt chart

19 Mar - 26 Mar

Establish project foundation

Detailed schematics

19 Mar - 26 Mar

Establish project foundation

Researching information

19 Mar - 26 Mar

Establish project foundation

Define project roles

19 Mar - 26 Mar

Establish project foundation

Flyer & logo presentation

19 Mar - 26 Mar

Establish project foundation

Cardboard model

19 Mar - 26 Mar

Establish project foundation

Wiki updates

19 Mar - 26 Mar

Establish project foundation

Daily scrum meetings

19 Mar - 26 Mar

Establish project foundation

Selection of components

RRr[R[RFPRR[R[R[FR[F

19 Mar - 26 Mar

Establish project foundation

Structural drawing

The tasks in the sprint were divided into smaller activities, including research, documentation, design,
and planning, in order to ensure efficient progress. Responsibilities were distributed among team
members based on their respective roles, with a focus on areas such as research, documentation, and
design. By the end of the sprint, key project elements such as clearly defined team roles, initial
research, and planning documents had been completed, providing a solid foundation for the
subsequent sprints.

3.12 Sprint Outcomes

The sprints officially started from March 19th to March 26th, as the previous weeks were mainly used
to become familiar with Jira and project tools.

An overview of the outcomes from the initial sprints is presented in Table 22 and Table 23.

Table 22: Week 1 outcome

Sprint|Period |Objective Activities Outcome
. , Bralnstgrmlng of p_rOJect ideas, Selection of project concept
Define project discussion of possible o .
1 Week 1 o . and initial understanding of
scope and direction |approaches, evaluation of )
- project scope
feasibility
Table 23: Week 2 outcome
Sprint/Period |Objective Activities Outcome
Continued research on artificial reefs
Develop system |and sensors, worked on the state of |Clearer understanding of
7 12 Mar - |concept and the art chapter, explored materials  |technical solutions and
19 Mar |research state of |and structural ideas, started defining |initial system concept
the art system components, followed defined
milestone plan
Sprint 3
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The burndown chart for sprint 3 shows that additional tasks were identified and added at the
beginning of the sprint, resulting in an increase in the total amount of work. This reflects a better
understanding of the project requirements as the team moved from concept to design.

During the middle of the sprint, progress remained relatively stable, indicating that fewer tasks were
completed in that period. Towards the end of the sprint, a significant decrease in remaining work can
be observed, showing that most tasks were completed close to the deadline.

This pattern indicates that the team made substantial progress during sprint 3, particularly in the final
phase, where key design elements and system components were defined. It also highlights the need
for improved task distribution to ensure more consistent progress throughout the sprint (see Figure
6).

Mar 20 Mar 21 Mar 22 Mar 23 Mar 24 Mar 25 Mar 26

Figure 6: Week 3 burndown chart
Sprint 4

The burndown chart for Sprint 4 shows a noticeable increase in workload at the beginning of the
sprint, indicating that additional tasks were identified as the project scope became clearer. This
reflects an ongoing refinement of requirements and system definition. Shown in Figure 7.

Throughout most of the sprint, progress was relatively slow, with only minor reductions in remaining
work. A more significant decrease occurs towards the end, suggesting that many tasks were
completed close to the deadline.

This pattern indicates that work was concentrated in the final phase of the sprint. Although the
planned objectives were achieved, this approach suggests a need for better time management and a
more even distribution of tasks across the sprint.
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Figure 7: Week 4 burndown chart
Sprint 5

The burndown chart for Sprint 5 shows no significant changes in the remaining workload throughout
most of the sprint. This indicates that tasks were not actively tracked or completed within the sprint
period. Week 5 is shown in Figure 8.

This sprint coincided with the Easter holiday, during which no substantial work was carried out.
Additionally, the project management tool (Jira) was not updated during this period, resulting in a lack
of visibility and progress tracking.

The sprint did not function as intended and cannot be considered effective from an Agile perspective.
The absence of recorded progress highlights the importance of maintaining consistent engagement
and updating project management tools, even during periods of reduced activity.

Date - April 2nd, 2026 - April 9th, 2026

Remaining work Guideline
Mumber of story points left to complete this sprint Idaal burn rate

25

Etory points

Apr 3 Apr 5 Apr T Apr Apr 11 Apr 13

Figure 8: Week 5 burndown chart

Sprint 6
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The burndown chart for Sprint 6, shown in Figure 9, indicates limited progress during the initial phase
of the sprint, suggesting that relatively little work was carried out at the beginning of the period.

An increase in the remaining workload can also be observed on April 14th, when new tasks were
added after the sprint had already started. This was partly caused by incomplete tasks from Sprint 5
being carried over into Sprint 6. As a result, the workload appears to increase rather than decrease at
that stage.

Towards the end of the sprint, a noticeable reduction in remaining work is observed, indicating that
several tasks were completed before the sprint was concluded.

This pattern reflects an improvement in task completion compared to the previous sprint. However, it
also highlights the importance of maintaining consistent progress and timely updates in order to
ensure accurate tracking and effective sprint execution.

Date - April 3th, 2026 - April 18th, 2026

Remaining work Guideline

Mumber of stary points left to complete this sprint Ideal burn rate

Agpr 10 Apr 11 Apr 12 Apr 13 Apr 14 Apr 15 Apr 16

Figure 9: Week 6 burndown chart
Sprint 7

The burndown chart for Sprint 7 shows that little or no progress was recorded during the first part of
the sprint. No significant task completion was registered until April 20th, when a new task was added
to the sprint. Most of the remaining work was then checked off on the final day of the sprint. This
indicates that tasks were either completed late or not updated continuously in Jira. As a result, the
burndown chart does not show a steady reduction in workload. This sprint demonstrates the
importance of updating tasks more regularly and ensuring that work is distributed more evenly
throughout the sprint. The burndown chart for Sprint 7 is shown in Figure 10.
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Date - April 16th, 2026 - April 23rd, 2026

Remaining work Guideline
Mumber of story points left to complete this sprint Ideal burn rate

™
o=
—

Story points

Apr 17 Apria Agr 13 Apr 20 Apr 21 Apr 22 Apr 23
Figure 10: Week 7 burndown chart
Sprint 8

The burndown chart for Sprint 8 shows that the sprint was started before all tasks had been properly
added and assigned story points. This made the initial sprint planning less accurate and reduced the
reliability of the burndown chart.

During the sprint, the workload was adjusted again. On April 28th, story points were added or
changed, which affected the chart after the sprint had already started. Despite these changes, all
tasks were completed by the end of the sprint.

Although the final outcome was positive, the chart shows that the sprint was not planned according to
Scrum principles, since tasks and story points should ideally be defined before the sprint begins. The
burndown chart for Sprint 8 is shown in Figure 11.

Date - April 23rd, 2026 - April 30th, 2026

— Remaining work — Guideline
Mumbar of story paints left to completa this sprint Idaal burn rate
o
2 2,
[ :
_L - 1
20 I
o
2 s
e D—l
10 o
I y
D—I A
5 5“
=]
a ]
A Apr 24 Apr Apr Apr Apr 2 Apr = Apr ¥

Miata

Figure 11: Week 8 burndown chart
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Sprint 9

The burndown chart showed a more positive development during sprint 9 shown in shown in Figure
12. This was mainly because no new tasks were added throughout the week, and completed tasks
were checked off regularly. However, the sprint contained relatively few tasks, and several of the
tasks that were completed were finished early in the sprint. The remaining tasks were more extensive
and required more time than expected, which resulted in them being moved to the next sprint.

Date - April SUth, 2026 - May fth, ZUZE

— REMAINING Work Guideline

Mumber of story points left to complete this sprint Ideal burn rate

May 1 May 2 May 3 May 4 May 5 May 8 May 7

Figure 12: Week 9 burndown chart

Sprint 10 Sprint 10 was a short sprint with only two working days. The sprint contained relatively few
tasks, and most of them were completed steadily during the sprint period. However, one task was
added after the sprint had already started. This is not ideal according to Scrum principles, because
the sprint backlog should normally be defined before the sprint begins. Adding tasks during the sprint
can make the burndown chart less accurate and affect the team’s ability to evaluate progress

correctly.

Despite this, the sprint was mostly successful because the planned workload was limited and the
tasks were completed within the short sprint period. The burndown chart for Sprint 10 is shown in

Figure 13.
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Date - May 12th, 2026 - May 14th, 2026

— Remaining work Guideline
Mumber of stary poirts left to complete this sprint Ideal burn rate

Miay 12, 08:00 PM May 13, 12200 AM May 13, DEOD AM May 13, 12:00 PM May 13, 0E:00 PM My 14, 12:00 AM My 14, 0500 AM May 14, 12:00 PM

Figure 13: Week 10 burndown chart

Sprint 11 The burndown chart for Sprint 11 shows that no significant progress was recorded until the
final day of the sprint. This indicates poor workload distribution, as most tasks were either completed
late or not updated in Jira during the sprint. The lack of progress during the earlier part of the sprint
made it difficult to track whether the team was on schedule. It also reduced the usefulness of the
burndown chart as a project management tool. This sprint highlights the need for better time
management, earlier task completion, and more regular updates in Jira. The burndown chart for Sprint
11 is shown in Figure 14.

Date - May 14th, 2026 - May 21st, 2026

Remaining waork Guideline

Mumber of story points left 1o complete this sprint Ideal burn rate

050

Stary points

May 15 May 16 May 17 May 18 Mary 19 My 20 May 21

Figure 14: Week 1.1:.I:t>urndown chart

Sprint 12 The burndown chart for Sprint 12 shows that limited progress was made at the beginning
of the sprint. As in previous sprints, a new task was added after the sprint had already started, which
changed the sprint scope during the sprint period. At the same time, one task was completed and
checked off, resulting in some reduction in remaining work. By the end of the sprint, only two
incomplete tasks remained. This shows that the team made progress and completed most of the
planned work, even though the sprint planning was not fully stable from the beginning. Sprint 12
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shows an improvement compared with earlier sprints, but it also demonstrates that tasks should be
added and estimated before the sprint starts to improve planning accuracy. The burndown chart for
Sprint 12 is shown in Figure 15.

Date - May 21st, 2026 - May 28th, 2026

. Remaining work Guideline
Numiber of stary points |eft to comgplete this sprint Ideal burn rate

=]
o—o—o—00—

Story points

o=
O-0—

o—

Mary 22 May 3 May 24 May 25 May 26 May 27 May 28

Figure 15: Week 12 burndown chart

Sprint 13 The burndown chart for Sprint 13 shows that no significant progress was recorded until
June 1st. On this date, a new task was added to the sprint and assigned story points, which increased
the total workload after the sprint had already started. The sprint was also closed one day earlier than
planned. As a result, several tasks were not completed during Sprint 13 and had to be transferred to
the Week 14 sprint. This affected the accuracy of the sprint outcome and shows that the planned
workload was not fully achieved. On June 3rd, a significant part of the sprint work was completed or
closed. However, because several tasks had already been moved forward, the sprint does not show a
steady or fully successful workflow. Sprint 13 highlights challenges related to late task creation,
incomplete sprint execution, and early sprint closure. It also shows the importance of completing and

updating tasks within the correct sprint period to ensure accurate progress tracking. The burndown
chart for Sprint 13 is shown in Figure 16.

Date - May 28th, 2026 - June dth, 2026

Remaining work Guideline

Mumber of story points left to complete this sprint Ideal burn rate

Stary points

May 29 May 30 May 31 un 1 un 2 Junid

Figure 16: Week 13 burndown chart
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Sprint 14 The burndown chart for the sprint from June 3rd to June 11th shows that the remaining
work did not decrease steadily according to the ideal guideline. During the first part of the sprint,
progress was limited, as the number of remaining story points stayed almost unchanged. A clearer
reduction can be seen around June 8th, indicating that several tasks were completed or updated at
the same time. Towards the end of the sprint, more progress was made, but the sprint still ended with
remaining work. This shows that the team made progress, but task completion and Jira updates were
not evenly distributed throughout the sprint. Sprint 14 is shown in Figure 17.

Date = June 3rd, 2026 - June 11th, 20286

— Remaining work Guideline
Mumber of story points left to complets this sprint Ideal burn rata

3

Jun 4 Jun & Jun & un ¥ Jun 8 Jun 8§ Jun 10 dun 11

Figure 17: Week 14 'burndown chart

3.13 Sprint Evaluations

Second week retrospective

Positive Aspects During this week, the team worked well together and showed good coordination in
roles and responsibilities. The wiki and Jira were kept relatively updated, and the team made solid
progress in research and design. There were also strong ideas developed for the project’s features,
structure, and overall concept, along with progress on the ethics work. Overall, the team showed
improvement in both collaboration and organization.

Challenges During this week, the team faced several challenges. There was a lack of clear discussion
about project expectations, which led to some uncertainty. Task division was not always effective, and
deadlines were not used efficiently. The wiki and report structure were somewhat disorganized, with
resources not properly organized or uploaded. Additionally, the team could have shown more
initiative and been more critical of their work. Overall, better structure, clarity, and efficiency are
needed moving forward.

Ideas for Improvement During this week, the team developed ideas to improve the project by
focusing on one main “smartblock” with simpler supporting blocks. They also explored sustainable
materials, clearer separation between prototype and final product, and ways to improve functionality,
such as adding sensors and using 3D printing.

Actions for Next Week For the next week, the team should focus on finalizing the structure and
deciding on the materials for the project. It is important to continue and complete the necessary
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research while also developing the product design. The team should create a few sketches and
present them for feedback. Additionally, roles and tasks need to be clearly defined, and the wiki
should be properly updated with sources and kept organized. Work on communication materials such
as a flyer, key facts, and an elevator pitch should also be continued.

Third week retrospective

Positive Aspects During this week, the team made strong overall progress and showed improved
organization. The wiki was well maintained, and Jira was used effectively to keep track of tasks. The
product design became clearer, supported by good structural drawings and a successful cardboard
model. There was also progress in marketing, and the team had good planning for the upcoming
weeks. Overall, collaboration was strong, with everyone showing up on time and contributing to
steady progress.

Challenges During this week, the team faced challenges due to missing components, which slowed
progress and led to some waiting time. There were still uncertainties regarding materials, sensors,
and electronics, and decisions about these were not finalized. Parts of the wiki were disorganized, and
project management could have been more structured. Additionally, the team had not clearly defined
a target customer and needed to improve consistency in updating and sharing progress.

Ideas for Improvement During this week, the team developed ideas to improve planning and
analysis. This included visualizing the market analysis more clearly and creating a risk matrix to
better understand potential challenges. The team also focused on preparing for the interim
presentation in order to improve communication and confidence.

Actions for Next Week For the next week, the team should focus on deciding on materials and
further developing the technical aspects, such as weight and water flow. Each member should take
clear responsibility for specific parts of the project and break tasks into smaller subtasks if needed.
The team should also create a plan for the upcoming period to stay organized and maintain steady
progress.

Fourth Week Retrospective

Positive Aspects During this week, the team successfully delivered the scheduled presentations,
and key project components were selected. This contributed to clarifying the technical direction of the
project and ensured alignment among team members.

Challenges The communication presentation did not meet expectations. The content and delivery
could have been better structured and more effectively communicated.

Ideas for Improvement No specific improvement ideas were identified during this period.

Actions for Next Week The team will focus on completing and submitting the interim report.
Emphasis will be placed on ensuring that all required sections are finalized and meet the expected
quality standards.

Fifth Week Retrospective
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Positive Aspects The interim report was successfully completed and submitted, marking an
important milestone in the project timeline.

Challenges The report was finalized later than planned, indicating inefficiencies in time management
and task distribution. Ideally, the report should have been completed before the final deadline to
allow time for review and refinement.

Ideas for Improvement No additional improvement ideas were identified during this week.
Actions for Next Week The team will begin preparing for the interim presentation, focusing on
improving content clarity, structure, and delivery.

Sixth Week Retrospective

Positive Aspects The team made good progress in preparing for the interim presentation,
demonstrating improved coordination and focus on communication aspects.

Challenges Some challenges were encountered during the week; however, they were not clearly
identified or documented.

Ideas for Improvement Based on feedback from supervisors, the team identified the need to
improve the visual identity of the project, particularly by incorporating marine elements such as fish
into the flyer and branding materials.

Actions for Next Week The team will further develop the technical aspects of the smart system,
with a particular focus on evaluating alternative battery options and improving the design of the
smart module. In addition, work will continue on creating a 3D model video of the product to support
visualization and presentation.

Seventh Week Retrospective

Positive Aspects The team identified a more suitable battery for the project, and the wiki was
further improved. In addition, a meeting was held with Manuel, the project supervisor, to discuss the
project and develop a more concrete plan moving forward.

Challenges The team was not able to create the 3D video as planned.

Ideas for Improvement No specific improvement ideas were identified during this sprint.

Actions for Next Week The team will finalize the selection of sensors, continue improving the wiki,
and complete the 3D video.

Eighth Week Retrospective

Positive Aspects The team conducted a meeting with a professor, which provided valuable
clarification on how to approach the project. The list of components and materials was finalized, and
the smartblock of the product was completed.
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Challenges The team has not yet completed the 3D video and continues to face challenges in
effectively distributing tasks among members.

Ideas for Improvement

Improved task allocation and clearer responsibility distribution should be implemented to ensure
steady progress. In addition, intermediate deadlines may help avoid delays in deliverables such as the
3D video.

Actions for Next Week The team will prioritize completing the 3D video and establish a more
structured task distribution plan to improve workflow efficiency.

Ninth Week Retrospective

Positive Aspects The team started working on the scientific paper and completed the renders of the
3D model.

Challenges Due to vacation, limited progress was made during the sprint.

Ideas for Improvement Future sprint planning should take vacation and reduced availability into
account to ensure that the workload is realistic and achievable.

Actions for Next Week Next week, the team should focus on completing the leaflet and the
packaging solution.

Tenth Week Retrospective

Positive Aspects Despite the shortened working week, several key deliverables were completed,
including the leaflet, packaging solution, 3D model, and user manual.

Challenges The sprint did not begin as originally planned, which reduced the available time for
completing the sprint tasks.

Ideas for Improvement Future sprints should start according to the planned schedule to ensure
that tasks are distributed more evenly throughout the sprint period. It may also be useful to account
for vacations or reduced availability when planning sprint goals.

Actions for Next Week Next week, the focus will be on refining the 3D model, starting the
prototype, and completing the scientific paper.

Eleventh Week Retrospective

Positive Aspects During this week, the team made important progress by figuring out how to
produce the 3D mould. The 3D video was also completed, and work began on both the testing phase
and the prototype.

Challenges The main challenge was that not all prototype components had arrived or were available.
This limited the team’s ability to continue with the full prototype assembly and testing as planned.
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Ideas for Improvement No specific improvement ideas were identified during this sprint.

Actions for Next Week Next week, the team will focus on completing the scientific paper, starting
the concrete part of the prototype, and carrying out all planned tests.

Twelfth Week Retrospective

Positive Aspects

During this week, the team made good progress. The smartlogger was successfully made to work,
which was an important step for the prototype. The scientific paper is also close to being finished. In
addition, both the poster and the user manual were completed.

Challenges

The main challenge this week was that the 3D print drawing needs to be changed. This means that
some adjustments must be made before the 3D printed part can be produced or used in the final
prototype.

Ideas for Improvement
No specific improvement ideas were identified during this sprint.

Actions for Next Week
Next week, the team will focus on completing the prototype and making sure all parts are ready and
working as planned.

Thirteenth Week Retrospective

Positive Aspects

During this week, the team made good progress with the prototype, and the prototype is now
working. The first part of the 3D printing was completed, which was an important step toward
finishing the physical model. The team also received feedback on the user manual, which will help
improve the final version.

Challenges

One challenge this week was the name change from Smartblock to Smartlogger, which required
updates in the documentation and project material. In addition, the scientific paper is still not
finished. The team is also waiting for the final part of the 3D mould before the prototype can be fully
completed.

Ideas for Improvement No specific improvement ideas were identified during this sprint.

Actions for Next Week Next week, the team will focus on completing the concrete prototype and
making sure all parts are working as planned. The team will also work on finishing the wiki and
updating the remaining documentation.

Fourteenth Week Retrospective

Positive Aspects During this week, the team delivered the scientific paper, completed the 3D print
mould, finalized the wiki, finished the video, and prepared the final presentation. These tasks were
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important steps toward completing the final project deliverables.

Challenges One challenge during this week was that the flowchart still needed to be finished. In
addition, the team did not start the concrete part of the prototype as planned, which means this task
must be prioritized next.

Ideas for Improvement No specific improvement ideas were identified during this sprint.

Actions for Next Week Next week, the team will focus on completing the concrete prototype and
practicing the presentation. The team will also make sure that the remaining documentation and final
corrections are completed before submission.

3.14 Summary

The project has been managed using an iterative and structured approach, allowing the team to
balance technical challenges with continuous development. Through defined scope, milestone
planning, and Agile methods, the team has made steady progress in both design and implementation.
While some challenges remain, particularly related to decision-making and organization, the project is
moving forward with a clearer direction and improved collaboration.
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