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BRIEF
I am continuing the PawPrint brand in 
order to try and create a fully functioning 
prototype of the tracking collar, as well 
as developing the brand image further
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PawPrint
I had created the brand PawPrint, in order 
to allow vets to keep in contact with pet 
owners. Feedback I received suggested 
that the app should have been more vet 
focused, as it requires the connection with 
an existing vet surgery in order to work 
effectively. As well as this, the feedback in 
relation to the design aesthetics suggest 
its use is for younger audiences. This was 
seemed to be not fully appropriate, and 
therefore would have to be altered in some 
way



Aim
The overall aim of my product is 
“connecting pets with their vets”. Therefore, 
in order to do this I am still going to try and 
maintain the use of my existing interfaces. 
However, I will be attempting to focus upon 
improving the overall design aesthetics 
of the brand image. I will also be trying to 
create two adverts, one directly focused 
towards owners, and the other for the vets 
themselves. 

Finally, I will want to produce a working 
prototype of the animal collar. It should be 
able to track the animal, as well as record 
their readings in an easy to understand 
manner



This Project
My main focus throughout this project will 
to be creating the working collar prototype. 
It will be able to track the animal, and 
transmit the whereabouts to the vet and 
the user. On top of this, the accelerometer 
situated in the collar will record the animals 
movements and thusly activity. I will also 
be attempting to improve the overall brand 
image and advertisements for PawPrint. 
This will be through a small redesign of the 
existing interfaces I already have, and well 
as creating a few extra products (i.e. Dog 
bowls, toys, etc.) 
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RESEARCH
I will be evaluating and examining 
existing products in relation to the collar. 
As well as this, I will be looking into 
potential technologies I could use in 
order to create such a product
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Competitor Analysis
There are many animal collars available 
today. So why does there need to be 
another one introduced into the market?

Well the main reason is that they are all 
designed for one specific area. So why 
can’t they all be combined together at a 
cheaper price?

This is the issue I am trying to tackle, and 
see whether or not it would be possible 
to complete. Therefore, in order to see if I 
would be able to make something like this 
happen, I would have to initially analyse 
certain existing competitors in the market



FitBark
The FitBark product uses a small activity 
monitor situated in the collar of the dog. It 
records the movement/behaviour of the dog 
and then displays this in graphs on an app 
based interface. The aim of the product is 
to basically monitors what the dog is up to 
through its movement as well as its rest. 
The information recorded is mainly around 
the dog’s pulse, as well as the use of an 
accelerometer for their activity.

The user can then use real time updates 
in order to see what the dog is up to. They 
can also set targets (i.e. amount of “play 
time” and walking distances) in order to 
earn ‘bark points’. They can also upload 
photos for people to see, and use a blog in 
order to comment on their dog’s progress 
(i.e. its fitness or how it is playing)
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DOG Tracker Plus
DOG Tracker Plus, again as with the 
FitBark, is attached onto the collar of the 
dog, and has a rechargeable battery 
(2-5 days life). The collar uses real time 
updates in order to record and display the 
information.

It tracks the location of the dog (through 
its gps tracker), as well as recording the 
speed and direction the dog is going. A 

second useful feature that can be found on 
the device, is a geofence setting that can 
be applied. This is a radius in which your 
dog is allowed to travel safely, and once 
left, an alert will be sent

The main issue found with the product 
however, is the cost. It costs around 55p a 
day (which comes to £200.75 a year). the 
average life span of a dog is around 16 

years, therefore this would cost the owner 
around £3,212 in order to keep the tracker 
at all times
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PawTrax S
PawTrax S is another cheaper dog 
tracking collar, however, this brand takes a 
completely different approach. The collar 
comes at a one of price of £85 which is 
overall a lot cheaper in the long run. The 
way in which the collar tracks the dog, is 
through the SIM card it has attached to it. 
The owner registers their phone to that SIM 
card, and then simply texts if they want to 
find the whereabouts of their dog

The location of the dog is then sent back 
through a text message. Even though this 
is a much simpler method of tracking the 
dog, it is still not an amazing process. The 
information about the location of the animal 
is only sent once when the owner contacts 
the device. By the time the owner has 
received this information, the dog could 
have moved a couple of hundred metres, 
and the location would be pointless. 

As well as this, the overall cost of the collar 
would still add up, as the owner would 
be paying for texts in order to gain the 
information they need
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Chipping
Today, when any animal is bought they 
have to be chipped. The owners details (i.e. 
address, contact number and the name of 
the pet) are stored onto the chip. This is 
because, if the pet manages to run away, 
the owner can be easily contacted to inform 
them that their animal has been found

The chips cannot be used as a gps tracker 
for the animal, because that would require 
a constant power source. Therefore, the 
chip is only effective if the animal has been 
found by the right authorities. If not, the pet 
cannot be tracked and therefore cannot be 
identified
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Current Methods
Excluding the existing apps which have 
been introduced, there is no real other way 
of being able to track a lost pet. For majority 
of people, the main way in which they 
would be able to find their pet if it ran away, 
would be through the creation of posters 
and then contacting their local rescue 
centre
Information displayed on the Manchester 
and Cheshire Dogs’ Home really displays 
how difficult it can be in order to retrieve a 
lost animal: 

“To increase the chances of finding your 
LOST DOG please ensure that you come to 
Manchester Dogs’ Home on a regular basis 
to view our stray dogs.
A telephone call to us is not enough as 
collars & tags can fall off, descriptions 
may vary and occasionally a microchip 
CANNOT be found”
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What has this shown?
Well, looking back at the competitor 
analysis, the best way in order to track an 
animal, would be the use of a gps tracker. 
However, owners (as well as the vets), 
would love to make an easier method of 
seeing the details of the their pet (like 
FitBark), in easy to understand graphs that 
can be accessed.

However, owners don’t want to have to 
pay a ridiculous amount of money in 
order to make sure that they can track the 
location of their animal. A one off payment 
is more preferred, which means that the 
components of the collar would have to be 
relatively cheap or easy to easy to maintain

From here, I will have to look into the 
correct hardware in which I could use in 
order to create a prototype
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Arduino
After working with Arduino last year, I felt 
that this would be a great start in order to 
focus on the creation of the collar. The main 
components which are needed throughout 
the collars construction, would be much 
cheaper to obtain if I was to use Arduino. 
As well as this, being able to personally 
code each of the individual components so 
that they would be relevant, would also be a 
bonus.

Finally, there are a large number of 
examples which are out on the internet, 
that I could follow in the construction of the 
collar. This would make the making process 
of the prototype so much easier
However, the only issue that I do have 
with using Arduino, is that the size of the 
components may be to large to attach to 
an animals collar. This could therefore be a 
very large issue in relation to the aesthetics 
and design of the collar
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Cooking Hacks
I decided to look into whether or not it 
would be possible to create an Arduino 
based GPS tracker. After searching the 
internet, I stumbled across Cooking Hacks 
and their version of a GPS+GPRS vehicle 
tracker.

This was a great starting point in order 
to find, as it would be able to give me an 
idea of whether or not the GPS would be 

possible to make. As with the PawTrax S. 
The way in which this GPS tracker would 
work, would be through the use of an 
SMS in order to receive the longitude and 
latitude location of the car. The owner can 
then access google maps in order to see 
the journey in which the car has taken. As 
well as this, the information will only be sent 
to the correct mobile number (the one in 
which you have registered to the Arduino)
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Cooking Hacks
In order to create the GPS tracker, a large 
number of components would have to be 
needed. They would be as follows:

•	 Arduino Uno
•	 Geoloaction Tracker (GPS+GPRS) with 

SIM908
•	 External GPS Antenna
•	 External GPRS-GSM Antenna
•	 2300mA/h Rechargeable Battery
•	 9V Alkaline Battery
•	 9V Battery Holder

After seeing the assembled product, I can 
already tell that this would not be possible 
to attach to a collar as the size of all of the 
components together is clearly too large. 
Also, I don’t want to cause any upset to the 
animal 
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Cooking Hacks
However, even though the components are 
too large, the coding could become very 
useful for what I wish to use. I set about 
analysing the code, to see which areas 
could be more relevant to me. As well as 
this I discovered that the code was for free 
distribution, which It would be fine for me to 
incorporate into my work
I would mainly focus on using the GPS 
coding, as this would help in working out 

how I would actually be able to track the 
animal. I also felt that a great bit of code for 
me to use, would be how to use the google 
maps feature in order to display where 
the animal has been. This would be using 
the php script in order to plug the google 
maps into my website, for the display of the 
animals movements to be clearly seen
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TinyDuino
After coming to the conclusion that 
arduino components would be too large 
for the use of this collar, I stumbled across 
something called TinyDuino. TinyDuino 
was a kickstarter project which began in 
September 2012. The project itself was 
campaigned by Ken Burns, who had 
the same issue which I was having. That 
majority of projects now needed smaller 
components than those used by Arduino. 

Therefore, in order to resolve this issue, Ken 
decided to create TinyDuino boards.

The boards themselves are no bigger 
than a quarter (20mm x 20mm), and are 
fully capable of running Arduino and 
LilyPad. They also maintain the power and 
functionality of the normal sized Arduino 
boards, including shield support
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TinyDuino
The boards themselves also have the 
advantage of being extremely easy to 
assemble. Instead of having to connect 
each individual component with wires, 
the boards simply ‘click’ together. This 
would make the construction of the collar 
extremely easy as I would simply have to 
click all of the pieces together.

Due to this, once fully constructed, they 
maintain their small size and can therefore 
be more successful being used in the 
collar. This reason alone, makes me feel 
that the TinyDuino components would be 
best suited for the creation of the dog collar
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Who?
So who will be using the tracking collar? 
Well, as with my original concept, I created 
PawPrint for the owners and vets to keep in 
touch easily for the benefit of the animals. 
Therefore, through the use of the updated 
brand designs (app and website), both the 
vet and the owner will be able to receive the 
information sent

Why will they be using it? It will allow pet 
owners and vets to keep in contact with 
one another in order to help the animal out 
as much as possible. As well as this, there 
are no other apps that focus on both the 
vet and owner, and will therefore be very 
beneficial for both parties
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User Persona

Issues

As Steven is getting rather old now, he 
cannot always keep up with his dog 
when they go for their walks. He is 
afraid that if his dog runs too far down 
the path, he will not be able to catch up

How will the collar help?

By having his dog wear the tracking 
collar, Steven will be able to keep an 
eye of where his dog is whilst on the 
long walks. As well as this, if his dog 
happens to run away, he will be able 
to locate the whereabouts of his dog 
nearly straight away

Steven Briggs (67)
Taxi Driver

“I’m getting on quite a 
bit now, and I want to 
make sure my little guy 
is best looked after”

Personal Information

Steven is a 67 year old widow, 
who’s main companion is his 
faithful 12 year old golden 
retriever. After his wife passed 
away around 5 years ago, 
Steven likes to stay active (which 
is why he is still working), and 
takes his dog for long walks
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User Persona

Issues

Sometimes when pet owners come 
into the veterinary, they don’t fully 
remember where their pet has been. 
This can cause issues if tics have been 
found on the animal

How will the collar help?

If pet owners have their animals wear 
the tracking collar, the vets (Lisa) 
will be able to see where their animal 
has been. This can therefore assist in 
determining where the animal could 
have picked up certain illnesses/tics 

Lisa Beesley (32)
Vet

“I’ve always loved 
animals, and want to do 
everything I can to help 
them out”

Personal Information

Lisa is a 32 year old vet, who is 
an owner of a dog herself. She 
can understand how hard it is 
for pet owners to keep track of 
their animals. She wants to make 
sure that all pets are well looked 
after, and owners aren’t having 
any trouble caring for them
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CONCEPT
Initially, I will be focusing more towards 
the construction of the prototype dog 
collar, before any developments to the 
brand design are made 
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Tracking Collar
The tracking collar itself will have three 
main purposes throughout it’s design. 
Obviously, the first and most important 
would be to be able to use a GPS tracking 
system in order to keep track of the animal. 
This will be through the incorporation of a 
TinyDuino GPS shield in the collar

Secondly will be how the activity will be 
recorded. An accelerometer would have 
to be added to the main structure of 
the components, in order to record this 
information. This is to make sure that the 
collar coincides with the previous designs 
from the PawPrint brand

Finally, the information recorded will have 
to be sent directly to a computer wirelessly. 
This can be done through the adding of a 
Wifi shield in the collar’s components. This 
will then be displayed through the use of 
Google maps onto the vet website, and 
then hopefully onto the app
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Branding
After gaining my feedback from the 
PawPrint branding last year, I will have to 
make changes to mainly the design of the 
PawPrint vet website. This is to make sure 
that the design appears to be much more 
professional and relates to the specific 
audience it is for (i.e. the vets)

As well as this, I will try and make sure that 
the website is fully functioning in order for 
the information recorded from the collar to 
be displayed. Other branding in relation 
to the collar will be completed towards 
the end of the project (after the main 
components have been assembled and are 
all functioning correctly. 
This will in include the main case of 
the product and any extra promotional 
products for the brand (i.e. water bowel and 
food tray and possibly a lead for dogs)
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COMPONENTS
After looking into the different 
technologies I could use, I had to 
determine which components I would 
need
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TinyDuino GPS Car Tracker
Before I began the main designs of the 
tracking collar, I had another look for any 
inspiration towards the components that 
I would potentially have to use. I came 
across an example GPS car tracker that 
proved to be very useful. One Arduino 
tutorial was a TinyDuino based GPS Car 
Tracker with SD card.

What this did, was use the GPS shield 
in order to track the locations of the car, 
and record the co-ordinates onto an SD 
card. This essentially is the idea of the 
tracking collar, however, I would need for 
the information recorded to be transmitted 
directly to the computer/website

I would therefore have to look further into 
a method in which I would be able to 
transmit this information. An initial thought 
was towards using a Wifi shield to try and 
resolve this problem
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Existing Code
Even though the incorporation of the SD 
card would not be relevant towards my 
project, the use of the GPS shield is near 
enough vital. Therefore, because of this 
reason, I felt that it could prove to be rather 
useful if I was to examine the coding. This 
would be much more appropriate than the 
code in which I had taken from the Cooking 
Hacks tracker. 

I would have to try and take the existing 
code from this example, and attempt to 
apply the GPS tracking to the requirements 
of my tracking collar. This could be done 
through the removal of the SD card section 
of the code, and using the Wifi shield in 
order to transfer the data
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Components
After analysing the TinyDuino GPS car 
tracker, I constructed a list of potential 
components that I would need in order to 
construct the tracking collar. Obviously, 
as my concept is on the same lines as the 
GPS car tracker, I would need near enough 
all of the same components (except the 
SD card). I would also need a few extra 
features in order to make sure that the 
collar would do what I would require it to.:

•	 Processor board with Battery holder
•	 Accelerometer
•	 GPS Shield
•	 Wifi Shield
•	 USB & ICP Board (in order to program 

the components)
I then found a company called iCSAT, who 
distributed TinyDuino to the UK. They are 
Yorkshire based and I felt that this would be 
easier to order from (as I would receive the 
products quicker, than if they came from 
America)
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Processor Board
I decided to do some more research into 
each of the individual components to 
see whether or not they had any specific 
requirements. The processor board itself 
was pretty basic, in the fact that it ran the 
same as an Arduino Uno Board. 

However, the main thing I would have to 
focus upon, is that the board does not 
include a voltage regulator. This means 
that I would have to make sure that I don’t 
supply more than +5.5V to VBATT or the 
+5V signal, or would cause permanent 
damage to the board.

I would also have to make sure, that when 
uploading code to an Arduino Pro Mini 
requirement
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Accelerometer
The TinyDuino Accelerometer contains a 
high performance and low power Bosch 
BMA250 3-axis accelerometer. This allows 
the measurement of accelerations in 3 
perpendicular axes and therefore will allow 
the measurement of tilt, motion, shock and 
vibration. 

It is designed to run for 1.8V, but with 
the inclusion of lever shifters and a local 
power supply, the accelerometer can 
operate safely up to the 5V maximum of the 
TinyDuino Processor. An example code in 
order to test the accelerometer is given on 
the TinyCircuits website (main designers 
and manufacturers of TinyDuino)
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GPS Shield
The GPS shield is based upon the Telit 
JF2 GPS Module, which uses the popular 
SiRFstar IV chipset. The board itself is 
integrated with a GPS antenna to make sure 
that the size of the board remains small (no 
external antenna needed). 

However, with the antenna being so small, 
the GPS will only be picked up outdoors. 
It has stated that in order to make sure the 
best results are found, I will have to make 
sure that I keep all metal away from the 
antenna, and make sure that it is used in an 
outdoor environment.

There is also example coding available in 
the GPS car tracker to ease my use of the 
product
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Wifi Shield
The Wifi Shield is based upon the TI 
CC3000 Wifi Module, which supports 
802.11b/g, different security modes 
(None, WEP, WPA and WPA2) and has a 
built in TCP/IP Stack that supports up to 
4 concurrent sockets. Due to the amount 
of features the shield has, it draws up to 
275mA which means a coin cell battery isn’t 
strong enough. This means that I will have 
to attach an external battery pack, in order 
to power all of the components.

There is a large amount of example code 
available in order to test out the shield, 
which can come extremely useful in order 
to code the collar. This includes the pin 
numbers in which I will have to change for it 
to work
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USB & ICP Board
The USB & ICP Board is a very simple 
component for me to use. This is basically 
an extra attachment which will enable me 
to program all of the other components 
(as this will be how I connect them to the 
computer).

The cable needed to connect to the USB 
& ICP Board is the same that is used most 
Samsung phones. Luckily I was already in 
the possession of this, so that would reduce 
anymore potential costs to the project.

The other factor that I had to make sure 
I remembered, was that the Processor 
Board would not operate by itself with the 
USB & ICP Board attached. Therefore, 
when running on the collar, this would be 
removed
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Components Order
However, after ordering the components, I 
encountered an issue with the payments. 
This halted my production of the prototype 
as the main payment (£122) had been 
taken from my account, but the products 
had not been processed.

I contacted the main director (Brian Smith) 
in order to resolve the issue. After a few 
discussions over email and phone, we 

managed to sort out the billing problem. 
As an apology for the delay and problems 
caused, Brian very kindly sent the items up 
through special delivery so I could try and 
catch up on time lost
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CODING
Before creating the main case for the 
collar, I will have to make sure that the 
technical side is completed and fully 
working



40

Connection Issue
Initially, when I first attempted to code 
the components, there was a connection 
error. Basically the board itself was not 
registering on my mac. This meant that I 
was not able to upload any code onto the 
Processor board meaning it wouldn’t do 
anything. 

After referring back to the specifications on 
the board, I noticed that FTDI was required 
in order to upload any code onto the board. 
This required me to download the specified 
FTDI online which was compatible with my 
Mac OS X. I decided to go for the updated 
version of the software in the hope that any 
previous bugs/errors with the previous had 
been removed	  
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FTDI
After downloading the FTDI software, I 
had to make sure that it was fully installed 
in order to upload the code onto the 
Processor Board. The software itself was 
rather self explanatory, simply stating that it 
was the format towards which the TinyDuino 
would be able to understand (and therefore 
be registered by my computer).

After downloading and installing the 
software, the serial port became 
immediately recognisable and I was able to 
start testing each of the components to see 
if the example code would work properly
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Wifi Code
One of the example codes in which the Wifi 
Shield used is the WebClient example. This 
basically allows the Wifi Shield to access 
a website/page to test the connection. 
After working alongside Alistair, I found 
that the main area of code in which I will 
need to use for the Wifi Shield to work is the 
highlighted section to the right.

In relation to all of the individual pieces of 
the code, I have gained an understanding 
of what each section refers to:

DCHP - asks the network for an IP address 
and the router will return one to the Wifi 
Shield

Web Address - displays the information and 
remembers the PHP
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Wifi Code Cont.
The host is found by its name through the IP address 
and then the DNS server. The IP address doesn’t 
know the page in which the Wifi shield is looking for, 
and therefore sends the host to confirm if the page is 
correct.

The “Print” section of the code, is the information that 
will be displayed on the serial monitor. The “Get” is 
the website in which the Wifi shield is looking for, and 
the “Webpage” is the ‘/example’ section of the web 
address. 

In terms of encryption, the Wifi is encrypted to the 
device itself, whereas the https is encrypted to the 
server used.

Finally, the ‘millis’ check the time in which the Wifi 
shield is receiving something. If the connection times 
out, the process will stop to save memory. If there 
remains a connection, it will continue as normal
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Wifi Test
To test whether or not the Wifi Shield was 
working, I compiled all of the required 
components. This consisted of the Wifi 
Shield, Processor Board and USB & ICP 
Board. Once all were clicked together 
(making sure that the USB & ICP Board was 
positioned at the top), I connected them to 
my mac and uploaded the Arduino code
The way in which I was able to see whether 
or not the connection had been successful, 

was to click on the option ‘serial monitor’. 
This would display the process in which 
the Wifi Shield would be completing (in the 
printed format set in the code), and if it had 
managed to find the preset webpage
Fortunately, the connection was successful 
which meant that the Wifi Shield was 
working correctly. I could now move on to 
the GPS Shield and see or not that would 
function
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GPS SD Removed
To make sure that the GPS would work 
correctly, I would have to edit the existing 
example code in which I had found. I made 
sure that the removal of the SD components 
code had been completed (this is shown by 
changing the code into annotations on the 
Arduino software).

What this meant was, that instead of all of 
the co-ordinates (longitude and latitude) 
onto the SD card, they will just be displayed 
on the serial monitor. I then had to upload 
the code onto the GPS Shield and test it to 
determine if it was functioning properly
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GPS Test
After attempting the GPS initially in the 
design room, we found that there was no 
connection. This was because, since the 
GPS antenna on the device is so small, its 
best place to work would be outside. Due 
to this, we decided to test what the success 
rate would be if we simply hung the device 
out of the window.

This was mainly to make sure that the 
device could transmit to potential satellites 
so they could locate it. However, even after 
attempting this for over half an hour, there 
was still no reading being shown onto the 
serial monitor. It was most likely due to the 
building blocking the signal, so the test 
would have to be done outside 
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GPS Test Cont.
After moving outside to a slightly more 
open environment, we began the test for a 
second time. As there are less obstacles 
for the transmissions to pass through, this 
would hopefully mean that the location 
would be displayed. 

Again, for the GPS to begin working, 
we had to wait for roughly around 15-
20 minutes. However, this time the co-
ordinates began to be displayed. To test 
the accuracy of the GPS, I inputted the 
co-ordinates (after some working out) into 
google maps. The readings were very 
accurate which was great news in terms of 
how the collar would work in the future
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GPS Serial Monitor
The readings that are presented on the 
serial monitor are rather complicated to 
understand. This mainly because they are 
show as random letters and numbers which 
can be very confusing to what the readings 
actually mean. 

Due to this, I had to conduct some research 
towards what each individual piece was 
valuable, and what it actually meant. The 

results were as follows:

•	 The first set of number following 
$GPGGA can be worked out as the 
current time 

•	 The next set of digits represent the 
latitude and its direction (either north or 
south of the equator)

•	 Following this is the longitude and 
whether it is east or west

•	 Finally, the digit on the end of the line 
displays how many satellites are being 
used to locate the GPS
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GPS Workings
Even though I know what the code now represents 
in the serial monitor, I still have to conduct a few 
working in order to gain the exact co-ordinates. The 
calculation are as follows:

Latitude
1st two characters + (remaining characters / 60). 
If the outcome is positive, the direction is north. 
Therefore meaning a negative outcome will be south

Longitude
1st three characters + (remaining characters / 60). 
If the outcome is positive, the direction is east. 
Therefore meaning a negative outcome will be west
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COMBINING CODES
After testing each individual component, 
I will now attempt to combine them in 
order to create the final working tracking 
collar
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Compiling Parts
In order to combine the codes together, 
I would have to firstly make sure the 
components were correctly assembled. 
The GPS Shield would have to remain on 
top of the stack, as the antenna would need 
to have a clear access point (due to the 
fact that it isn’t that strong because of the 
boards size). 

The Processor board has to remain on the 
bottom, as this has the Coin battery slot 
(meaning no other boards can connect). 
Finally, it doesn’t matter where the other 
two connect, just as long as when the 
components are not connected to the 
computer, the USB & ICP Board is removed
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Combining Code
After compiling all of the components 
together, I felt that the best way to test the 
codes would be an initial combination of 
them both. I simply copied the GPS code 
into the Wifi code, and made sure that all 
of the information was in the correct place/
order. 

To see whether or not the code had 
worked, I uploaded it onto the TinyDuino 
Processor board, and viewed its outcome 
on the serial monitor. The board was being 
able to connect to the internet, however, as 
soon as it attempted to gain a GPS signal it 
crashed. This therefore meant I would have 
to make some alterations to the code in 
order to fix this issue
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Buffers
To try and improve the functionality of the 
code, I tested a few different buffers to see 
if they helped. Initially, I incorporated a 
buffer, which would assist in managing the 
information/data and the order of which the 
TinyDuino would operate (i.e. allowing the 
GPS to wait for the Wifi to be connected). 
This proved to be ineffective, and therefore 
I decided to remove this from the coding 
(by adding // in front of the code). However, 

to make sure that the data was being 
managed properly, I attempted a String 
buffer instead. 

This would again, help to manage the data, 
and allow for the information to be delivered 
to the specified website (in this case Alistair’s 
website) in the correct order. Therefore, in 
order to test this, I had to upload the new 
‘improved’ code onto the Processor
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Buffer Test
By viewing the serial monitor, I was able to 
determine if the code would now work in 
sending the information to Alistair’s website. 
As can be seen on the code, the GPS did 
begin searching for a location in order to 
track the collar. However, it was not able to 
transfer the information to the website.

After accessing the website address, the 
board was trying to process too much 
information. Due to this, it crashed and 
ceased to operate. This therefore meant 
I would have to go back to the drawing 
board, and make some more alterations on 
the code
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Testing Wifi
Due to the code not working, I decided 
to test the Wifi shield again (with the GPS 
shield still attached), to make sure that it 
would still be functional in the combined 
set up. Instead of attempting to connect 
to Alistair’s website, I tried google maps 
(as this would be the style in which the 
information would be sent to the computer). 
As shown below, the connection is still 
accurate and therefore working. This means 

that the issue in the code must be with how 
the Wifi and GPS shields communicate with 
one another.

For this reason, I decided that it could be 
possible to turn the Wifi and GPS shields, 
on and off when the other is not in use
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Turning Wifi on/off
With the inclusion of turning the Wifi on and 
off, the connection still remained strong (as 
well as the connection time being relatively 
quick). Due to the success of this test, I set 
about incorporating the GPS code into the 
new and improved Wifi code.

This was done through simply copying and 
pasting the needed areas, and placing 
them in the correct order. This would allow 
the Wifi shield to turn off when the GPS is 
in use so that a better connection could 
hopefully be made
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Testing both Wifi and GPS
With the Wifi shield turning on and off, 
the same would have to applied to the 
GPS shield. I would therefore have to 
make a delay that can be applied to this 
component as well. This was very easy to 
do, sa it used the same layout as that of the 
Wifi shield. 

However, on testing the new code out, 
it appeared that the GPS shield crashed 

when it was turned on and off. This caused 
issues, as the signal was completely lost 
and therefore an accurate location could 
not be made. As with before, I wasn’t sure 
whether or not this was due to both the Wifi 
shield and the GPS shield being connected 
at the same time. In order to determine this, 
I had to test the GPS shield by itself and 
see whether or not it could work. 
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Testing GPS
Once testing the GPS shield by itself, it 
began working as normal. However, there 
was still the issue of trying to figure out how 
quickly it would pick up a signal after being 
turned on and off again. To try and find an 
accurate time for this, I created a code that 
would allow an input in the serial monitor to 
stop the GPS shield for 10s. I would then be 
able to time how long it would take for the 
GPS shield to start up and find the location 
again. 
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Turning GPS on/off
As stated, the new code allowed me to 
input any message into the serial monitor 
(e.g. ff), and this would turn the GPS shield 
off and on. I would then time how long it 
would take for the shield to start finding 
the location again. I first tested this inside 
(where there would be no connection to 
the satellites), just to see whether or no the 
shield would turn off/on. 

Initially, there was an error with the scan, 
and the shield crashed again. I repeated 
the test again, just to make sure that it 
wasn’t an error simply with the connection 
to the computer. The second time, the GPS 
started to work again, and took an overall 
time of 20s to fully restart. Even though this 
was slightly longer than expected, It would 
still be effective as there would not be too 
much of a delay for the tracking to take 

place
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Turning GPS on/off outside
However, in order for the test to be fully 
accurate, I would have to attempt to test 
the GPS shield outside. Doing so caused 
great issues, as after restarting, it tool 5 
minutes before the GPS shield managed 
to recalculate the time. To make matters 
worse, it took nearly an hour to reconnect to 
the satellites in order to find a location.

This would not be helpful at all, as each 

reading for the computer would take an 
hour in between. In this time, the animal 
could have easily travelled a large distance 
away from the original location. Due to 
this, I became stuck towards what I would 
be able to do in order to make the collar 
actually work
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What next?
As none of the current attempts had 
been successful, I had to go back to the 
drawing board and take a completely 
new approach
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Location Services
I looked into the idea of trying to incorporate 
location services into my design, instead 
of using the actual GPS shield. Simply 
due to the issues I was having, the collar 
would just use the Wifi shield, and use local 
servers in order to triangulate the location. 

Mozilla has already attempted something 
like this with “Mozilla Location Service”. 
Basically, any device (mainly phones) 

would use other Wifi access points and 
cell towers and find the strongest signals. 
It would then calculate where each of the 
points overlapped, in order to determine 
the exact location of the device. This would 
reduce the need for too many components 
on the collar, but would require a constant 
Wifi connection. This could be easily 
resolved through the use of the personal 
hotspots on mobiles devices which the Wifi 

shield could connect to 
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Method
The way in which I was going to make 
sure that the code would work (and allow 
me to triangulate a location), was through 
amending the existing Wifi code itself.

In the example codes for the CC3000 
(which is the Wifi chip), there is already a 
code available for a Wifi location. However, 
this simply connects to the local server and 
finds the location of that. This would not be 
useful, as it would only use the server which 
the Wifi shield is connected to, and not give 
an accurate location
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Tracking Code Explained
The initial code in which I had created 
for the tracking collar was extremely 
complicated and long. I have tried to 
explain it to the best of my ability referring 
to the images on the next page:

1 - The “#include” and first section of 
“#define” is how the cc3000 is started 
and recognised by the Arduino software. 
Following this, the Wifi in which the shield 
will transfer the data through is labelled. 
The SSID is the name of the router, and the 
PASS is the password. A 30s delay (3000) 
is in position so the shield can calculate 
and process all of the information being 
received. I then stated the test website I 
would be uploading the co-ordinates to as 
the client

2 - The “Wifi Scan” locates the local servers, 
and is sent to the “json” which is an online 
page to store the information. The void 
set ups refer to what information is being 
received, and if they match the following 
characters (0123456789ABCDEF). This 
is to identify each of the servers and their 
specific ID codes

3 - The first section formats the servers and 
SSIDs scanned into a geolocation. It scans 
16 times with 2s in between each scan. 

Finally, when the scan receives a scan 
result equal to 0 (meaning it cannot find 
anymore severs), it will cease to scan for 
anymore

4 - However, I have programmed it not 
to include the Wifi in which the cc3000 is 
connected to (the personal hotspot). This is 
because the location which the hotspot will 
deliver will be the mainline it is registered 
to. This could therefore mess up the overall 
result, as that location wouldn’t change with 
the other servers. I set the list of servers 
to 6, so the name and location of servers 
will only be recorded from the strongest 6 
available

5 - A void setup has been included to 
display an error message if no servers 
are detected in the scan. The main loop 
has been included, to make sure that the 
online database knows when a new set 
of readings is being delivered, in order to 
update the results

6 - If the results have been successfully 
sent, the display on the serial monitor will 
be “****************”
Finally, the shield will look up the websites 
IP address in order to send the information 
to the final page

7 - If connected, the name of the web 
address we are using will be displayed 
(Alistair’s blog). If not, the following “------
------------” will appear to display an error. 
Finally, if there has been no readings for 
two attempts, the shield will turn itself off in 
order to save on power and memory 
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1st Code Test
Initially the very first test was unsuccessful 
due to what was though to be a memory 
issue for the TinyDuino. As seen, the 
servers were being recognised by the json 
and being defined. However, when it got 
to actually uploading the information, it 
completely failed.

As soon as the main webpage was opened, 
the shield could not locate the database 

in which the information was going to 
be stored. This therefore resulted in the 
processor to crash in order for it to display 
“Couldn’t resolve!”. To try and fix this issue, 
I would have to amend the code in order to 
reduce the amount of memory being used 
in the scanning and uploading process
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2nd Code
To reduce the amount of memory being 
used by the processor, I changed the 
amount of servers being used to 3. This 
would reduce the amount of information 
being stored in order to send to the 
website. As well as this, 3 servers would be 
enough to gain a fairly accurate location.

Secondly, was to encode the string (which 
is how the information is sent across to the 
website) to increase security as well as 
reduce the size of data. It is basically the 
equivalent as making a ‘zip’ file in order to 
compress the data for when it is being sent 
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3rd Code
Again, after testing the new code, we were 
still having no result. As with the previous 
combination of the Wifi and GPS code, I 
decided to attempt to incorporate a Buffer 
into the code. This would help to reduce 
the size of the data again, and hope 
fully improve the speed of uploading the 
information

The Buffersize was reduced to 256 bytes 
to therefore allow more free space on the 
memory. I also removed any unwanted 
pieces of code (including some of the 
Adafruit cc3000 server), as the shield does 
not need to use them in order to function. 
This would allow more space in order for 
the scanning and transmitting of data to be 
completed
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3rd Code Test
With the memory of the cc3000 being 
maintained by the buffers, I decided to test 
to see whether or not the code had been 
more successful. Once running the code a 
much more positive result was fed back. As 
seen, a clear location had been displayed 
in Alastiar’s blog.

Once received, I decided to test the co-
ordinates in order to see if they were 

accurate to my location. I was testing the 
code in Northumbria University, therefore 
I accepted a location near there to be 
displayed. However, once I typed the 
location into Google maps, I was very 
surprised by the outcome.
For some reason, the readings shown 
thought that my location was in Amsterdam. 
This was of course extremely wrong and 
needed to be corrected
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Spark Core
After having issues with the TinyDuino, 
Alistair recommend that I should attempt 
the same code with just a Spark Core. This 
uses the same cc3000, yet has a slightly 
more powerful memory. I input the code 
onto the Spark Core coding site, and began 
by testing the location which I received
However, before I could run the test, I 
had to make sure that I created my own 
online database for the information to be 

transmitted to. In order to do this, I had to 
create a few php pages. These were very 
simple to create and code, as Alistair had 
already given me access to a few pieces 
of the code, I basically needed to re-code 
certain areas, in order to make sure that 
they applied to me
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index and update.php
In order to create the initial php documents, 
I had to create a new folder in my “publi_
html” file. In here I would create all of the 
php files in order to store the information 
received by the Wifi shield. 

1 - The index file basically stores the 
information received from the json. This 
contains all of the information about the 
severs in order to send to the update php 

file

2 - The update file calculates the 
geolocation from the servers, in order to 
publish the results as co-oridnates for 
the map. It also uses the Mozilla location 
services feature in order to access this 
location. The update file is key in making 
sure that the map keeps displaying the 
location in real time after the last scan 

(every 30s)

1

2
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Map Construction
To create the map that I would be using 
on my website, I would have to try and use 
an already existing map (to save time in 
creating my own)

1 - Firslty, I had to create a page in which 
the map would be displayed. The map.
php acts as a page which the map can be 
displayed on for people to interact with. 
This basically shows the java script from the 

map.js

2 - I have used an existing microsoft map 
(bing maps) in order to show the location 
of the tracking collar. The map is fully 
intractable and is similar to that of google 
maps. The code was already available, and 
I simply copied it across to my specific java 
script file

3 - However, in order to use the map, I had 
to gain an API key. This is a secure key that 
allows me to use certain features (in this 
case the microsoft maps) onto a different 
webpage

1 2

3
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Spark Core Test
Now I had somewhere to display all of the 
information from the scans, I attempted 
the Spark Core test. I had to open up an 
Arduino sketch (didn’t have to work) in 
order to access the serial monitor. Once 
opened, by typing in “I”, it will display the 
core id to check if the correct spark core 
is registered. I then entered “w” which 
connected me to the local servers, and 
then I typed in the password of that relevant 
server I would use.

After connecting to my local wifi, I could 
then run the test on the update.php page. 
The result of the test showed that I was 
located round the corner from my actual 
location. This was a great achievement, and 
I was on the route to having the collar being 
functional
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Finalised Code
After gaining success with the Spark 
Core code, I made a few alterations to the 
TinyDuino code. I maintained majority of 
the other factors from the previous codes, 
however, I reduced the amount of memory 
being used again. The basic order of the 
code is as follows:

•	 Idle time out at 60s
•	 Gain access to website
•	 Find locations and display in json
•	 Check for new servers (ignoring the one 

connected)
•	 Record the results and send them
•	 Re-scan but be careful of memory
•	 Check to see if website is available
•	 Keep scanning for new servers
•	 Start sending the data to the website
•	 Confirm that the data has been sent
•	 Confirm the information has been 

recorded on the update
•	 Finish the loop 
•	 Turn off if idle for longer than 2mins
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COLLAR DESIGN
I will order the components required for 
the tracking collar and design the overall 
look and design of the collar itself
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Case Ideas
I set out designing a few ideas for where 
they were to be housed. I felt that the 
design had to be universal for all types of 
pet, and still had to be attractive enough for 
owners to want to put it on their pets collar



78

Clip
The trigger clip was the first attachment that 
came to mind. This is the most common 
way to attach extra features onto animals’ 
collars, as there is normally a metal loop 
in the design. However, this would not be 
ideal in order to attach the casing of the 
components. This is because, the GPS and 
Wifi shield need to remain secure in order 
to gain the best outcome

Attach
Finally, the third method I could use in 
order to attach the case would be through 
a lip in the back of the case design. This 
would therefore allow the collar to be simply 
threaded through into the preferred position 
.As well this, it will be extremely secure on 
the collar and won’t cause any irritation to 
the animal. It also reduces the chance of 
the case becoming lose and potentially 
getting damaged

Velcro
Velcro will allow the added security to the 
case as it will be fixed directly to the collar. 
Even so, I feel that a few issues may still 
arise from using such a technique. The 
Velcro itself, over time can become very 
worn and therefore lose its strength. As well 
as this, with the animal travelling outside, 
the weather (rain) can effect the security of 
the casing. This could therefore be an issue 
in the long term
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Chosen Case
I felt that the most suitable design would 
be for a rounded triangle shape. This was 
because it was more appealing than having 
a simple rectangle, and could allow a better 
larger design to be put onto the lid. As well 
as this, I could add more padding around 
the edges for a more secure casing
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CASE CONSTRUCTION
Now that the components have been 
combined, I would have to make a case 
in which to house it whilst on the collar
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Design
As shown previously, I have chosen this 
design in order to act as the case for the 
components of the tracking collar. Through 
the use of a triangular shape, the case 
is much more secure. This is because 
triangles are proven less likely to deform 
and are able to balance the stretching and 
compressive forces inside the structure. 

As well as this, a triangle can be a much 
better economic advantage, as they 
only have three sides. This requires less 
materials to make and support, thus 
minimising all of the cost. Finally, I decided 
to create the case through 3D printing and 
therefore would have to construct a 3D 
prototype design
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Creation in SketchUp
1 - I began by creating a square in order to 
build up the triangle

2 - I removed any unwanted lines of the 
square to finalise the triangle shape

3 - A secondary larger triangle was made to 
round the edges
4 - The unwanted ‘spikes’ were removed 
from the shape

5 - The outer frame was raised to create 
the outer structure of the case in order to 
protect the components

6 - I duplicated the base image to make 
sure my lid was the correct size. I then 
expanded this new image an extra 1/16” in 
order to allow a ridge for the user to grab 
when removing the lid

7 - I raised the lid to the same thickness 
as the outer frame, in order to add some 
strength to the structure

1 2

7

6

543
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Creation in SketchUp
8 - My next stage was to create the hook for 
the base of the collar case

9 - I measured the dimensions of the arc 
and created a main structure

10 - I then removed the centre chunk as this 
was not needed for the loop attachment
11 - the clips for the lid were only small, and 
therefore had to be accurately measured in 

order to work

12 - I created a simple click frame (as 
found on DVD boxes)

13 - and removed the unwanted sections
14 - I had to make sure that I have to align 
the clips for the lid in the correct centre 
area

15 - Finally, the file had to be exported in 
an .stl format in order for 3D printers to use. 
I had to get an extra download in order to 
export the sketch up file as an .stl

8 9

1410

131211

14

15
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Testing .stl File
Before attempting to print the case, I made 
sure that I tested out the .stl file format. This 
was to make sure that all of the features of 
the case were still included in the design, 
and that in the export, no errors or changes 
were made in the design.

I also made sure that the design would 
easily fit in the printing tray of the 3D printer 
(through MakerBot software). This was 
simply done through the import of the .stl 
file into MakerBot (who produce the 3D 
printers). I then re-positioned the different 
parts of the case so that they were neatly 
placed in the centre of the printing tray (so 
no parts could accidently not be printed)
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3D Printing
Now I was sure that the case was suitable 
to print, I attempted to create it. However, 
after initialising the print, I came across 
an issue with the main printer. After the 
printer had pre heated itself to the set 
requirements (right tube 217 degrees and 
the bed 110 degrees), it wouldn’t maintain 
the bed temperature.

This caused a massive issue, as without 
the bed being at the set temperature, the 
plastic wouldn’t stick. This would result 
in the arm moving the printed plastic 
and making the whole final product fall 
completely out of place
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3D Hubs
I managed to find a service known as ‘3D 
Hubs’ which connects you to all of the 3D 
printers in your local area. You can then 
send off your .stl file, and they will decide 
whether or not they would accept your print. 
 
Fortunately, a local print service round 
the corner of the university accepted my 
print. They managed to print the case very 
effectively and efficiently in order for me 
to receive the final product as soon as 
possible
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INNER CASING
Whilst the main case would protect 
the components from large physical 
damage, there is still some protection 
needed on the inside
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Sponge
I felt that the best way to protect my 
components in the case was to use 
sponge. This was because it would be able 
to absorb any shock which the case would 
under go, as well as appear much more 
professional. 

However, the main issue I found was that 
black sponge is extremely difficult to come 
by. I searched a large number of craft 
shops throughout Newcastle, and none 
of them were able to supply me with any. 
Instead, I had to make do the sponge from 
some paint brushes. This was the right 
material I needed, and I collected a variety 
of sizes to fit the needs of the case. I first 
began by removing any plastic from the 
inside of the brushes
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Base Layer
I took one of the larger sponge brushes 
from the set in order to create the base 
layer for the case. This was simply done by 
holding the sponge above the main frame 
of the case, and trimming the edges in 
order for it to fit inside.

I then neatened up the sides of the sponge 
in order for it to appear more professional. 
This would also allow it to slot easier into 
the case, and reduce the risks of it moving 
around or coming lose in the future
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Component Frame
I then placed the components in the centre 
of the of the case, and measured the 
remaining area which surrounded them. 
This assisted in the cutting of the remaining 
sponge,  as I was able to make a correct 
and secure fit for the actual tracking device. 

With the device safely contained between 
the sponge, I tested to see how secure 
it was. However, just with some slight 
movements, the components managed to 
shake themselves free from the sponge and 
kept hitting against the lid. This inspired me 
to add another safety layer onto the base 
of the lid, in order to make sure that the 
components firmly stayed in place
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Sponge Lid
As with creating the base layer, I began 
by using one of the larger sponges. I cut 
the sponge to a rough shape, as close as 
I could to that of the inside of the frame. 
However, instead as with the base layer, I 
had to make sure that I cut the sponge in 
half (thickness). This was to make sure it 
wasn’t crushing the TinyDuino
I then began by making sure that the 
sponge lined up in the centre of the case. 

This was to prevent the clips from being 
blocked and made sure that the lid could 
still be safely secured. In order to keep this 
in place, I used super glue to fasten it down 

Finally, I made sure that the edges of the 
sponge were neat and double checked 
they didn’t cover the clips in anyway). To do 
this, I simply went along the edges with a 
craft knife to trim off the excess. 
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WEBSITE
For all of the information to be clearly 
displayed; as well as improving the 
brand image for PawPrint, I would have 
to begin constructing the website
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Branding
Instead of focusing towards a website that 
targets the nurses (as I did in my previous 
semester), I decided to focus all attention 
onto the promoting of PawPrint itself. 
Therefore, in order to do this, I would have 
to create a site that would be able to give 
information about PawPrint, as well as sell 
the products which are available

I would therefore have to make a website 
that would be compatible for all devices 
(including mobiles)
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Wordpress
In order to create the website, I decided to 
use wordpress. This is because it would be 
a lot easier for me to construct and manage 
all of the individual pages. As well as this, 
the hosting in order to make the webpage 
live is much simpler to set up

Another benefit of using wordpress in the 
creation of my website, is that I would be 
able to incorporate a theme. This would 
contain a pre-set design in which I could 
easily edit and personalise to make my 
own. As well as this, the theme would 
already be compatible for other devices, 
allowing anyone to access the site on the 
go
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Plugins
To assist with the construction of the web 
pages, I downloaded a selection of plugins. 
These would help to reduce the amount of 
time in which I would spend in re-deigning 
each of the pages. As well as this, they 
reduce having to input the code manually in 
order to create the chosen effect/position of 
the images or text which I wish to include

The plugins I downloaded are:
•	     Page Builder by SiteOrigin
•	     SiteOrigin Widgets Bundle
•	     Visual Editor by BlackStudio TinyMCE 

Widget
•	     Contact Form 7
•	     Easy Google Fonts
•	     Lightbox Plus Colorbox
•	     Spacer
•	     Title Remover
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Editing the theme
As stated before, the benefit of using the 
theme is that I could easily customise the 
existing layout in order to make it my own. 
This was simply done through the selection 
of the customise section in the options 
bar. Here I was able to change the border 
colour to match the PawPrint brand, as well 
as change the main header to PawPrint 
itself
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Choosing logo
Again, as with the editing of the main 
layout, I could easily input my own logo into 
the design. This would therefore allow the 
PawPrint logo to be uploaded onto the main 
page and act as the home button, as well 
as advertising the brand itself.

The logo was very simple to upload and 
would appear on each of the pages as the 
main header did not alter
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Images
Majority of the images in which I used 
throughout the design of the website, 
were acquired from Unsplash. This is a 
website that allows users to download and 
use photos with completely free licenses. 
I felt that images which were displayed 
on this site were a much higher quality 
than the ones I had produced. Therefore, 
I took advantage of the fact that all of the 
images are completely free to use, and felt 
they would be perfect to use on my own 
webpage
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Tracker
As I had already tested the tracker to make 
sure that it was up and running, I had to 
find a way in order to display the actual 
map. There was a very simple way in order 
to do this, that involved incorporating the 
update map from the php documents, onto 
the page.

In order to do so, I would simply have to 
use a “iframe” in the main text of the page 
set up. Basically, this implants the details 
of the other web page (in this cas the map) 
into the site, and displays a fully interactive 
version of that web page 
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Products
The way in which I made all of the products 
available was to incorporate an Ecwid 
online shop onto the webpage. Basically 
the online shop would display all of the 
products which PawPrint had to offer, and 
give information on each one. It would then 
allow the user to choose whether or not they 
would want to purchase this product, or any 
other of the ones found on the webpage.

The store is a template made online in 
which you simply insert to any web page 
which you would like. You just have to add 
the information and images you would wish 
to use online, and this will automatically 
update in your store
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USER TESTING
After all separate features were all 
individually up and running, I decided to 
test them to see if they would work

A video of the testing can be found on 
youtube at:
https://youtu.be/7AxnmVDRTFY



104

Tracking Collar
The way I made sure that the collar was 
fully functioning, was through doing a test 
on myself. I decided to gain assistance 
from one of my friends, Sam Turpin, in order 
to complete this test. Basically, I decided to 
take the collar, and travel to a random point 
in Newcastle from my flat. It would then be 
up to Sam, to try and find me, to determine 
if the collar gave an accurate enough 
reading.

As shown in my video, I travelled 19 mins 
away from my original location. The collar 
managed to track me as best as possible 
throughout this time, giving an accurate 
enough reading for Sam to eventually come 
and find me. Therefore, the test proved a 
success, meaning that the collar was fully 
working. However, a day after completing 
the test, The processor board was not 
functioning (possibly due to memory). 
Unfortunately, this meant that the tracker 
had crashed and would need some serious 
work to resolve for the future
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Dog
To make sure that the case would work with 
an actual do, I enlisted the help of another 
friend of mine, Lauren Muxworthy. She 
allowed me to test my prototype case on 
her dog Rosie, in order to see whether or 
not it would survive everyday use.

The test proved better than expected, as 
Rosie really tested the durability of the 
case. It stayed very secure during the 
time she was running around the field, and 
wasn’t damaged when she ran through the 
brambles. As well as this, the test went a 
little further than anticipated, as she rolled 
the case in fox poo. Even though this wasn’t 
planned, it showed that the case could 
survive the full weight of a large dog, and 
could easily be cleaned after use
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EVALUATION
Now that my testing was complete, I 
would be able to evaluate my project
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Evaluation
Overall, I am very pleased with the 
outcome of my final project. I felt that I have 
demonstrated a large range of abilities and 
methods throughout this design process; 
and I have been able to tackle some of the 
most difficult situations in my field of work. 
I am disappointed however, that the case 
took me so long to get to work, and then 
has malfunctioned towards the end of the 
project. Luckily, I did manage to gain the 
testing and proof of work on video.

The complexity of the actual tracking 
collar, has prevented the incorporation of 
some of the proposed features (i.e. the 
accelerometer), yet I feel that with more 
time I could have been able to try and 
resolve this matter. I have tried to make the 
brand PawPrint appear as professional as 
possible, and I feel that this is confirmed 
through the website design. The use of a 
fully functioning market online, has allowed 
the opportunity to really develop the 
brand further, potentially producing more 

products in the future.

I find that I am very pleased with the end 
result of my work, and that I have managed 
to meet the requirements I set myself to 
the best of my ability. Clearly, if I was to 
develop the collar further, I would reduce 
the overall size, and look further into 
other technologies that have much larger 
memory. Even with all of the issues faced, I 
am proud that I have manage to produce a 
final result, and look forward to continuing 
the brand development in the near future


