ENGINEER 1P13 - Project Four: Power in Community

Team Number: | Thurs 07

Please list full names and MaclD’s of all present Team Members

Full Name: MaclD:
Samuel Parent Parens4
Blake Freer freerb

Kartik Chaudhari chaudk4
Dehe Meng mengd9
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Team Number: | Thurs 07

You should have already completed this task individually prior to Design Studio/Lab for Week 7.

1. Copy-and-paste each team member’s client notes on the following pages (1 team member

per page)
— Be sure to indicate each team member’'s Name and MacID

We are asking that you submit your work on both the team and individual worksheets. It does
seem redundant, but there are valid reasons for this:
e Each team member needs to submit their client notes with the Milestone One Individual
Worksheets document so that it can be graded
e Compiling your individual work into this Milestone One Team Worksheets document

allows you to readily access your team member’s work
o This will be especially helpful when completing the rest of the milestone
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Team Number: | Thurs 07
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Team Number: | Thurs-07

Name: Kartik Chaudhari MaclD: chaudk4

o Worked as a midwife for 15 years

o Worked in reproductive health

In 2016, she developed enough autoimmune disorders that she had to retire as a midwife

- Worked long hours, causing her body and immune system to suffer

Involved in a traffic accident that resulted in a variety of injuries.

After that, she was diagnosed with breast cancer and needed medication and surgery.

She began painting in 2017 to concentrate on healing her body and doing work she loves.

She spends a lot of time drawing - She channels her strength into sculpture work and

Brazilian Jiu Jitsu training, which she has adapted to help her body recover.

e She began a dynamic daily yoga and meditation practice to help her cope with the
unpredictability of dealing with many chronic illnesses.

e Her longest painting took her 8 months in 201 because she could only work for short
periods of time due to physical disabilities that affect how she paints (working with various
tools).
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Team Number: | Thurs-07

Name: Dehe Meng MaclID: mengd9

below.

1.
2.

3.

U

Copy-and-paste the notes from the introductory client visit for one team member in the space

The client usually feels painful with muscles and find it hard to write.

The client’s pain become worse sometimes when muscle is impacted or hurt, so she is
very careful and try to avoid possible impact.

She has a problem adapting what she wants to do with physically movement. And due to
spondylitis arthritis, she could not stand, or sit.

The client loves creating some paintings which she believes can relief her pain mentally.
She is trying using different methods to fight for her disease, she has tried traditional
Chinese medicine approaches, exercise, and movement to overcome internalized ableism.
Her pain is unpredictable, but it has pattens at some extend, when stress pain level is
higher, it tends to appear more frequently.

She feels extremely painful for certain movements such as bending at waist and motions
up and down, also it is hard bearing arms with weight on it.

The client is a vegetarian.
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Team Number: | Thurs-07

Name: Blake Freer MaclID: freerb
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ENGINEER 1P13 - Project Four: Power in Community

Team Number: | Thurs-07

1. As a team, come up with an initial problem statement and include it in the space below.
— Make use of your client notes to define your primary function
— Remember to avoid solution-specific statements
o Focus on what your design should do for the client in a general sense (not
how to do it)

STATEMENT:

Design a solution to enable Alanna to maintain physical movement for longer periods of
time, as her fibromyalgia and spondyloarthritis make it difficult to bear weight or remain in
one position for extended periods.

Solution for Art or Life?
Improve her quality of life in some general sense?

Many days she is limited to painting in bed = much of her life revolves around painting /
art —it's not just a hobby - “painting is significant because it's a part of my healing process”

Can attempt to solve the general problem or look for one very specific solution
Main Problems:

- Unpredictability of body
- Difficulty bearing weight — even cutting with a butcher’s knife is hard
- Vertigo inducing motions

Disabilities:
- Lymphedema
- Fibromyalgia
- Spondyloarthritis

We need to design a solution to enable Alanna to maintain physical movement for longer
periods of time, as she has trouble with weight bearing.

We need to design a solution which enables Alanna to do the things that she enjoys doing as she
curre
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Team Number:

Thurs-07

1. Asateam, use an objective tree and/or How/Why ladder, to refine and guide the focus of the
project.

— If your team chooses to do both, copy and paste the blank box on a separate page

— Your diagram(s) can be hand-drawn or done on a computer. Please make sure it's
well organized and readable.

2. If you need to see examples of each tool see “Review of Design Process” lecture —
Wednesday, Feb 24,
Spondyioarthritis in . . Improve Able to live her life
Lymphedema Sl joint Fibromyalgia independence more regularly
A A F 3

)

)

Muscle pain after
weight bearing

forlang
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Experiences hand
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Artis a healing
mechanism for her

Reduce the number
of “recovery days” that
she requires

One pain sets off

others, 50 reducing
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A -~
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Alanna has difficulty
maintaining

ovements or
positions

Why?

T_‘

b

Help Alanna practice
her art

A

A

b,

Mitigate the pains that
she experiences due to
her daily routine

—

Design a device that enables Alanna to sustainably perform her daily
tasks more effectively and for longer periods.

How?

¥

|
v

v

Determine what
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induce pain
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bones and muscles

Emulate fine motor
s kills with her current
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fatigue / overexertion
before pain occurs

v

v

Research into people

Independent

with similar Al

conditions

lAsk more questions to

anna on March 10

S

Ve |

v

Using external Improve the interface )
supports to help bear) between her hands Deiﬁig?r?:;:: n
weight and devices
h 4 v

Exoskeleton / brace
for some joints

Addition to a chair to
help with posture

Create a comfortable
and user-riendly tool
for various
applications

Al model paired with
sensors to leam
behaviour

Justify your team’s reasoning behind the choice of design tool(s):
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Using a how-why ladder allowed us to view our main ideas more accurately. It helped us trace
our thought process from the initial problem statement to the root causes and possible solution
approaches. In creating this ladder, we first completed the “Why” part of the ladder, which
allowed us to further understand the problem and leam the motivation behind the search in the
solution space. After this, we were able to efficiently answer “How” we would attempt to create a
solution by literally asking our group members “How will we accomplish this?” Our approach to
this stage of the milestone gave a broad understanding of the problem as well as directed our
thinking towards some possible solutions.

We decided not to use an objective tree as it would not allow such exploration of the
nature of the problem. Whereas the how-why ladder helped us to understand the motivation
behind the project, an objective tree would force us to try and define the necessary properties of
our solution. Since we do not yet have a solution idea, and objective tree would be ineffective in
guiding our focus on the project.

1. What are your top three objectives (in no particular order)?

Does not cause significant resistance to movement

Durable

Feasibility

2. What is your rationale for selecting each of these objectives? Write maximum 100 words for
each objective.

Objective 1: Low resistance to motion

Rationale: Because the client of our project has sensitive muscles and Lymphedema, it was
important to have low resistance to motion as an objective. If the device is resistive, this could
cause an onset of pain which is counterproductive to our design solution.

Objective 2: Durable

Rationale: Since the client of our project needs to use the device very frequently in her daily life,
so the device should fit for the situation that it will be used for many times every day. If the device
only works for serval hours or it always broken, it will waste lot of time for maintenance and repair.
Thus, it is significant for the device to be long lasting in order to make sure the client can use it
sustainably.
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Objective 3: Feasibility

Rationale: Having a design which the Alanna will want to use is of significant importance to us. If
the design is too costly, or takes too much time to develop, there is a possibility that the entire
design would not be used by the time the project is completed. For this reason, a feasible design
assures that we validate the effort that we put into the project.

3. Fill out the table below with associated metrics (including units) for each objective.
Remember: Metrics should be something you can actually test or measure as part of your
process (e.g., calculate weight of a part by iProperties in CAD, test results of a physical

prototype).

Objective: Does not cause significant resistance to movement

Unit/Metric: Additional force required to manipulate the solution, measured in Newtons
where less force is a better score

Objective: Durability

Unit/Metric: Keep the device working and test the last time of it before it is malfunction,
measured in hours that it can be operated normally.

Objective: Feasibility

Unit/Metric: Composite metric of cost and prototyping / production time where less of both
is better
4-cost (CAD $§) + 3-time spent (hours)
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Team Number: | Thurs-07

1. As a team, outline a project plan where you:
— Include a few sentences describing each team member’s prior experience with
physical and/or software prototyping
e From previous projects in the course, or any other relevant experience
— Compile a list of potentially useful resources, materials, and/or tools for prototyping

Reminders:

— The prototype can be either physical (e.g., cardboard and tape, 3D printed), digital
(e.g., Inventor simulation or rendering), software (e.g., code for Raspberry Pi) or
some combination of physical, digital and software

— Keep in mind that there are no ENG 1P13 physical prototyping resources available
to you because we are leamning online, which is why we are asking you to take
inventory of how you might accomplish prototyping as a group

— As you think about how to prototype, remember that you will eventually need to
validate your work somehow. Your validation approach will depend on what
prototyping technique you use. Examples of validation approaches include (but are
not limited to): hand calculation, physical test, software demonstration or simulation.

Samuel;

Physical

e Assembled robots
o Built automatic rubber band powered door shutter
o Built bike ramps

Software:

PWM and Timers module (embedded C)

SPI communication module (embedded C)

Vex Robotics Tower takeover

Web development tools (ReactJS, MongoDB, Flask...)
Arduino

Available resources:

e Possibly various tools (spot welder, various drills/cutting tools)
e Raspberri pi, STM 32 Nucleo F7, Raspberri Pi
e Basic electronic components

Kartik:
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Software:

e Javascript,SQL and Python (personal projects and 1P13)
e Front End Development-HTML 5, CSS and Game Development using Alice and Scratch
e Arduino and Raspberry Pi

e Amazon Web Services and Data Science Math Skills

e Inventor

Physical:

Made an RFID Safe, obstacle avoider robot and fire alarm system
Tried making a huge hoverboard using RC’s and strong motors
Available Resources:

Drilling Machine, Cutting Tools, Soldering Machine

Raspberry Pi

Servos and other basic electrical components

Blake

- Software in Java / C# (game design) and Python (personal projects and 1P13)

- CAD in Inventor, Fusion360 and AutoCAD specifically for electrical diagrams and 3D
printing

- Circuit design and PCB creation

- Woodworking (table saw, band saw, assorted tools) and metalworking (lathe, mill)

Dehe

Physical:

e Raspberry Pi
Software:

e Autodesk Inventor
e (Q-labs

e Circuit boards

e Jupyter Notebook

Available resources
Blake: 3D printer, assorted electronics, Arduino, Raspberry Pi, servo motors
Sam: Woodworking tools

Prototyping: Each team member has different tools and materials available, so we could each
create a prototype using these different means as a way of exploring the possible production
methods of our device.
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Design Plan: We plan on creating a device that involves both physical design and software.

Questions for Alanna on March 10

What notifies you that you need to take a rest? / At what stage do you notice the onset of
pain? (Do you notice “too late?” — do not ask this)

Type A personality: feels need to fight through the pain

Where are you regular pains concentrated? Ex typically on the wrist or hand or back?

When painting, do you find it difficult to adjust your body position to access different regions
of the canvas?
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