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LEARNING COMPONENTS

Throughout the module I learned many techniques and skills in physical computing and prototyping, via different hands-on activities.

This was the first time I had experienced
using electronics. I was concerned about
not being able to make the components
work, so I picked a simpler servo kit. I
worked with a classmate who also had the
servo kit, and with the Engduino we created a “party room” (http://goo.gl/diBmWx).
Other components I tried during the module included photocells, a light-dependent
resistor, and a vibro-tactile feedback circuit.
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I have experience with laser cutting
in the past and have done a research
project with 3D printing. However,
this is the first time I have had the
opportunity to operate the machinery
myself. I have always been fascinated
by digital fabrication methods and the
quality of the prototypes that can be
produced. The 3D scanning demonstration was also very interesting.
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Critique: Learning about electronics
was interesting; however, I would be
keen to try out more components
if we had had the time. I have only
used the laser cutter for my final
project, so I didn’t have a chance to
work on 3D scanners and printers to
produce a prototype.
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PROJECT BRIEF
The Story

My grandpa passed
away three years ago,
after a fall. At the moment of the fall, he
couldn’t reach anything
to call for help, so he
stayed in pain for at
least 15 minutes.

He went to the hospital, and
after two months, never came
out. A fall for elderly people
can cause a severe chain
reaction, incorporating every
possible symptom in their
bodies. It is like a catalyst to
their chronic diseases.

If my relatives had been
there or had known he
had fallen, they could have
provided assistance and
helped him immediately.
Unfortunately, they were
not at home on that day.

This experience inspired me to create a device that would enable any family or carer to be notified when the elderly person falls.

Process
I implemented an
iterative process where
ideas are constantly
measured with different methods against
required criteria.
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PROJECT RESEARCH
Personas

The two personas showed
both types of user – the elderly with the device installed
and the carer using the mobile device to be notified. This
provides a guideline based
on the user being focussed
on. Ideas can be checked
against these personas.

Requirements
The requirements were created with the MoSCoW model to
determine what my design must,
should, could and won’t have. This
creates the basic components of
what the design would contain.
Further idea development can refer back to these requirements to
ensure it is fulfilling the needs.
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Critique: The requirements
and persona are all based on
personal experience with my
grandpa and talking to people
with similar experiences. However, it would be more realistic
if more formal methods of
research, such as surveys and
interviews, were used.
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PROJECT IDEA GENERATION
After establishing requirements
and creating personas, I started
to generate ideas around the
design brief with sketches, storyboards and wireframes.

Critique: More variety of ideas should have been produced to be compared and evaluated. From the start it took me a while to
find the suitable project, thus due to time limitation, I started to develop the idea I have in mind. More options of detecting motions, notifying users could have been discovered.
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PROJECT ELECTRONICS
Components used during the development of the project.
Following one of the feedback sessions I have been advised to look
into using a Force Sensitive Resistor (FSR) that could potentially be
helpful in detecting motion; when
the person isn’t putting enough
pressure on the shoe sole, this
could signify a potential fall.

Two 220 Ω resistors.

I have chosen Rfduino BLE for the benefit of its size. According to the requirements, “the design should be invisible
externally”: the smaller the size, the
better it fits into the shoe or shoe sole.
The Bluetooth function is for simulating
the wireless connection between WiTS
and a mobile device. A USB shield was
used to power the Rfduino; however,
to demonstrate the product wirelessly, I
purchased a battery shield for the final
presentation (shown later).

Sparkfun MMA8452 accelerometer was used to demonstrate
the idea of detecting the angle
of the person walking, referring
back to the requirement stating
that “the design should be able
to detect the user’s walking
motions”.

Critique: There are better electronic components that could be used to more realistically demonstrate the
idea. For example, using lilypad as the arduino, since it is thinner and lighter and would be a better fit to the
shoe sole. Realistically, the device should have a WiFi connection to communicate with the mobile device;
however, for demonstration purposes and because of the WiFi environment in the classroom, Bluetooth was
used as a replacement. The accelerometer only detects angle from three axes, and a fall could involve many
other motions. A gyroscope detects 360-degree angles which would be a better simulation of the walking
motion, but at the same time it is more complicated.
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PROJECT CODING
The accelerometer
is activated by the
Rfduino, the code is
written using Arduino IDE.

The app is used to receive
notification from the Rfduino
Bluetooth. There is an example
iOS app on the Rfduino GitHub
page that displays the detected
CPU temperature from Rfduino.
I went through the beginner
tutorial for Xcode for building
the iOS app; however, I noticed
that to test the app on an iOS
device required a developer
account.

For developing the idea, there are two components that needed to be
coded – the accelerometer and the WiTS app.

I started with the example code from the Sparkfun GitHub page to play
around with the accelerometer. From the serial
port, I can see it is returning different numbers in
different axes.
I decided to try with an Android
device. There were many obstacles in making the Rfduino
communicate with the Android
device. There were many different examples of sending signals from the device to Rfduino
but very few on the reverse.
I have also tried working with
Processing, but none of them
seem to work.

I edited the code, where
it returned “caution”
when in different orientation. Then I increased the
delay time for it to return
“caution” when the accelerometer was tilted at a
larger angle.

The code for FSR was taken
from the example code of
Adafruit, using only one ‘if’
and ‘else if’ statement where
“fsrReading” is smaller than 10
or larger than 11 to return the
string of “caution” and “safe”.

Finally, I decided to purchase the
develop account to work on the
existing example app for Rfduino.
I changed the app into the WiTS
logo and added my own display
images. However, the app does
not seem to respond to the accelerometer. It necessitated guidance
from classmates to alter the Rfduino and Xcode code to display
“caution” and “safe” on the app.

Critique: The app is simply a demonstration of the changing of display accordingly to the tilt of the accelerometer. The “cautious angle” was demonstrated by increasing the delay time. More realistically, I should have deduced that the integer returned in the serial port to the angle to allow “caution” was to be sent only when over
a certain angle. Furthermore, the Rfduino was supposed to send a push notification to the mobile device; this
failed throughout the project, thus was replaced by an alternative demonstration. Additionally, due to the time
limit, I was not able to complete the app to demonstrate Rfduino working with FSR
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PROJECT PROTOTYPES
WiTS App

These are the screens of the WiTS app that was produced by Umajin, a prototyping tool for phone apps. This tool can produce realistic
interactions of the app without coding.
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PROJECT PROTOTYPES
Electronics

I soldered the wires on to FSR and connected
it directly to the Rfduino. Unfortunately, due to
time constraints this was not demonstrated in
the final presentation. According to the presentation, this could be used in further development where pressure can be taken into
account to more realistically detect a person’s
walking motion.
220 Ω Resistor
Main WiTS
Electronic
Component
Prototype
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Breadboard

For the demonstration of the project, I have replaced the RFduino USB
shield with a battery shield so it can be displayed wirelessly. I have changed
the wires to flat ones so they are easier to fit in the shoe sole. I used four
layers of shoe soles to enclose the Rfduino and breadboard with the holes
cut out from the soles.

Critique: To be able to make it
lighter and less bulky, a smaller
battery could have been used. In
addition, if the micro-controller
had more pins then the breadboard would not be needed. Thus,
the size and weight of the whole
component could be reduced.

Rfduino BLE

Accelerometer

Rfduino Battery Shield
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PROJECT PROTOTYPES
Digital Fabrication

I sketched a 3D
shoe and calculated the size of each
piece needed.

Then, I set up an Illustrator file with all the
correct dimensions
and pieces ready for
laser cutter.

I chose to display my project components in a
large transparent shoe so the idea of where the
electronic components should be was clear.

During the process, the size of the
front piece had been miscalculated,
thus I had to first sand it down to size.
However, that did not work well, so I
decided to cut a fresh new piece.

Finally, all the pieces could
be glued together with the
help of silver weights to fix
the pieces into position.

Critique: This was an interesting way to display the project idea. However, if the acrylic shoe could have
been in a real shoe dimension, that might have been more realistic. Alternatively, if the prototype could be
presented with a real shoe that can be worn by a person, this would be a lot more interesting and relevant.
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PROJECT PROTOTYPES
Video

The video (http://goo.gl/TviS8N) demonstrates the background of the project idea,
and the ideal project outcomes. The video was created with Premiere Pro CC. There
are different parts to the video.

Firstly, there are
different animations
that presented the
background and
concept of the project. These animations were made by
Adobe Flash CC.

Finally, the app
prototype made by
Umajin was demonstrated with different
interactions and
functions in the app.

Critique:
The resolution of the
Flash animation when
put into Premiere has
been slightly pixelised.
The visualisation would
have been better if the
animations were pixel
perfect.

Then, the scenario
where the product
is used is acted out
in videos that were
shot using a Canon
650D.
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