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BRIEF

| 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



PawPrint

| had created the brand PawPrint, in order
to allow vets to keep in contact with pet
owners. Feedback | 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 | am still going to try and
maintain the use of my existing interfaces.
However, | will be attempting to focus upon
improving the overall design aesthetics

of the brand image. | 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. | 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 | already have, and well
as creating a few extra products (i.e. Dog
bowls, toys, etc.)



RESEARCH

| will be evaluating and examining
existing products in relation to the collar.
As well as this, | will be looking into
potential technologies | 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 | am trying to tackle, and
see whether or not it would be possible
to complete. Therefore, in order to see if |
would be able to make something like this
happen, | 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 The user can then use real time updates
records the movement/behaviour of the dog  in order to see what the dog is up to. They
and then displays this in graphs on an app can also set targets (i.e. amount of “play

based interface. The aim of the product is time” and walking distances) in order to

to basically monitors what the dog is up to earn ‘bark points’. They can also upload
through its movement as well as its rest. photos for people to see, and use a blog in
The information recorded is mainly around order to comment on their dog’s progress
the dog’s pulse, as well as the use of an (i.e. its fitness or how it is playing)

accelerometer for their activity.
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Safe and secure

Never lose your dog with the world's
most advanced collar and app

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
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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

Wt




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

PawTrax S - Dog

Calegory: Store > For DDGS

Introductory price - EBS

Android and iO5 app. for setting up and controlling the 5

now available

Sign In |

In stock 29

£85.00

Save £230.00

Colour

(*) Black
Yallow
Grey
Blue

SIM
(*) with GittGat sim (UK)

I welll supply my own 26 compatible

#ira

For DOGS

For CATS

For KIDS

For PEOPLE

Web Platform - (optional)
Misc/Spares/Collars

Setup Service
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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



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
fo 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”

15
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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, | will have to look into the
correct hardware in which | could use in
order to create a prototype



Arduino

After working with Arduino last year, | 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 | 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 | 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 | 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




Cooking Hacks

| decided to look into whether or not it

would be possible to create an Arduino
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based GPS tracker. After searching the
internet, | 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)



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, | 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, | don’t want to cause any upset to the
animal

19



Cooking Hacks

However, even though the components are
too large, the coding could become very
useful for what | wish to use. | set about
analysing the code, to see which areas
could be more relevant to me. As well as
this | discovered that the code was for free
distribution, which It would be fine for me to
incorporate into my work

| would mainly focus on using the GPS
coding, as this would help in working out

how | would actually be able to track the
animal. | 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

<?php
=
i & i & | if (!empty($_GET['latitude']) && !empty($_GET['longitude']) &&
* Description: This skecth gets the GPS coordinates and send lampty (8 GRT|"+1ima’]) &k lempy (s GRT[satellites’]) sx
* through HTTP if your phone number is correct. teapty(s_GRT[ speedCTC| ) &= lenpty(s GET[ coursa-])) {
* Copyright (C) 2013 Libelium Comunicaciones Distribuidas 5. function getParameter($par, $default = null){
. . if (isset(§_GET[$par]) && strlen($_GET[$par])) return $_GET|$par]
* http!ffm-lleILum-CDm elseif (isset($_FOST[$par]) && strlen($_POST[$par]))
W return §_POST[$par];
else return $default;
* This program is free software: you can redistribute it ang }
* it under the terms of the GNU General Public License as pu T
* +the Free Software Foundation, either version 3 of the Lice A3 2 AT AT
$lon = getParameter(”longitude”);
* (at your option) any later version. $time = getParameter(’time’);
* $sat = getParameter(”satellites”);
sepeed = getParameter("speed0TIG");
* This program is distributed in the hope that it will be us D O (T T e
$person = §lat.”,".$lon.",".$time.", " .$8at.", " .$speed.”, " .§course."\n"
* but WITHOUT ANY WARRANTY; without even the implied warrant
echo "
* MERCHANTABILITY or FITHESS FOR A PARTICULAR PURPOSE. See PR
* GNU General Publiec License for more details. WELEATLEE S hiio i
Longitude: ".§lon."\n
* Time: ".$time."\n
. . Satellites: ".$sat."\n
* You should have received a copy of the GNU General Public Spesd OT; ".#spead. \n
* palong with this program. If not, see SR ol EEmEE0E
L if (!file_put contents($file, $person, FILE_APPEND LOCE_EX) )
- " echo "\n\t Error saving Data\n"
Version D " l else echo "\n\t Data Save\n";
* pnuthor: Marcos Martinez ¥
else {
*f

e

void send_HTTP(){

uintB_t answer=0;
// Initializes HTTP service
answer = sendATcommand(”"AT+HTTPINIT", "OK", 10000);
if (answer == 1)
{
// Sets CID parameter
answer = sendATcommand("AT+HTTPPARA=\"CID\",1", "OK", 5000);
if (answer == 1)
{
// Sets url
sprintf{aux str, "AT+HTTPPARA=\"URL\",\"http://%s/denc_sim$08.php?
Serial.print(aux str);
sprintf(frame, “visor=false&latitude=%s&longitude=%s&altitude=%s&t.
latitude, longitude, altitude, date, satellites, speed0OTG, course)
Serial.print(frame);
answer = sendATcommand("\"", "OK",
if (answer == 1)

{

5000);

// Starts GET action
answer = sendATcommand(’AT+HTTPACTION=0", "+HTTPACTION:0,200",
if (answer == 1)

{

Serial.println(F("Done!"));
}
else
{
Serial.println(F("Error getting url"));

}

}

else
{

Serial.println(F("Error setting the url"));

}
}
else
{
Serial.println(F("Error setting the CID"));
¥




TinyDuino

After coming to the conclusion that
arduino components would be too large
for the use of this collar, | 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 | 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 | 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




Who?

So who will be using the tracking collar?
Well, as with my original concept, | 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

23



User Persona
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Steven Briggs (67)
Taxi Driver

“I'm getting on quite a
bit now, and | 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

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




User Persona

Lisa Beesley (32)
Vet

“I've always loved
animals, and want to do
everything | 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

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

25



CONCEPT

Initially, | will be focusing more towards
the construction of the prototype dog
collar, before any developments to the
brand design are made



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

27
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Branding

After gaining my feedback from the
PawPrint branding last year, | 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, | 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)



COMPONENTS

After looking into the different
technologies | could use, | had to

determine which components | would
need



30

TinyDuino GPS Car Tracker

Before | began the main designs of the
tracking collar, | had another look for any
inspiration towards the components that
| would potentially have to use. | 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, | would need for
the information recorded to be transmitted
directly to the computer/website

| would therefore have to look further into
a method in which | would be able to
transmit this information. An initial thought
was towards using a Wifi shield to try and
resolve this problem



lllr'-
This Arduino sketch will log GPS5 NMEA data to a 5D car
*/

#include
#include

u u
EXIStIng COde /4 The Arduino pins used by the GPS module

static const int GPS_ONOFFPin = A3;

static const int GPS_5YS0NPin = AZ;
Even though the incorporation of the SD static const int GPS_RXPin = Al;
card would not be relevant towards my static comst int GPS_TXPin = A@;
project, the use of the GPS shield is near static const int GPSEaud = 96@0:
enough vital. Therefore, because of this static const int chipSelect = 10;

reason, | felt that it could prove to be rather
useful if | was to examine the coding. This
would be much more appropriate than the
code in which | had taken from the Cooking
Hacks tracker.

/4 The GPS connection 15 attached with a software serial
SoftwareSerial Gps_serial(GPS_RXPin, GPS_TXPin);

| would have to try and take the existing vold setup()

code from this example, and attempt to {

apply the GPS tracking to the requirements // Init the GPS Module to wake mode

of my tracking collar. This could be done pinMode(GPS_SYSONPin, INPUT);

through the removal of the SD card section pinMode( GP5_OMOFFP1n, OUTPUT);

of the code, and using the Wifi shield in digitalWrite( GPS_ONOFFPin, LOW );

order to transfer the data delay(5);
if( digitalRead({ GPS_SYSONPin ) == LOW )
{

S/ Need to wake the module
digitalWrite( GPS5_ONOFFPin, HIGH ),
delay(5),;
digitalWrite( GPS_ONOFFPin, LOW );

1

/4 Open the debug serial port at 9c0@
S5erial.begin(960@);
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Components

After analysing the TinyDuino GPS car
tracker, | constructed a list of potential
components that | would need in order to
construct the tracking collar. Obviously,

as my concept is on the same lines as the
GPS car tracker, | would need near enough
all of the same components (except the

SD card). | would also need a few extra
features in order to make sure that the
collar would do what | would require it to.:

Processor board with Battery holder
Accelerometer

GPS Shield

Wifi Shield

USB & ICP Board (in order to program
the components)

| then found a company called iCSAT, who
distributed TinyDuino to the UK. They are
Yorkshire based and | felt that this would be
easier to order from (as | would receive the
products quicker, than if they came from
America)



Processor Board

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

| would also have to make sure, that when
uploading code to an Arduino Pro Mini
requirement

W) ¢

=
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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, | will have to make
sure that | 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 Tl
CC3000 Wifi Module, which supports
802.11b/qg, 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 | 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 | will have to change for it
to work




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 | connect them to the
computer).

@ . P mpn
rﬁ;'

The cable needed to connect to the USB

& ICP Board is the same that is used most
Samsung phones. Luckily | was already in
the possession of this, so that would reduce v

anymore potential costs to the project. [ iragSihield-USS -._.‘

The other factor that | had to make sure iry=Liroug i E.Com m .

| remembered, was that the Processor &

Board would not operate by itself with the e

USB & ICP Board attached. Therefore,

when running on the collar, this would be
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Components Order

However, after ordering the components, |
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.

| 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 | could try and
catch up on time lost

LB a2 o T

LR A=~ A~ A

8 |Paymentmethod

?9 g Tax area

n..,v_,._.

| 10 Total amount

PayPal Express Checkout @

| £122.00

4~ 1piece(s) TDOO21 '_\ﬁ'rnysmeld I : | £3800 0% | £38.00
'5 ¥ 1piece(s) TDO004 | TinyShield USB&ICP . £1250 0%'”‘""'""""""é{'ﬁ;so
o S ' | £114.00
;_7; Dellvery method ” h ﬂd | n ;:élStandard delwery t % § s

k '£8”00 :;

‘11 | Total amount (without VAT)

12 |lnudingVAToR20%

 £12067

£ 33}‘-




CODING

Before creating the main case for the
collar, | will have to make sure that the
technical side is completed and fully
working



Connection Issue

Initially, when [ first attempted to code
the components, there was a connection
error. Basically the board itself was not
registering on my mac. This meant that |
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, | 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. | 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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Auto Format T
Archive Sketch
Fix Encoding & Reload

Serial Monitor G ¥M
Board > [ Geolog

/dev/tty.Bluetooth-Incoming-Port

{dev/cu.Bluetooth-Incoming-Port
Programmer > fdev/tty.Bluetooth-Modem

Burn Bootloader /dev/cu.Bluetooth-Modem
l.-"*:1'!**:1'!***********************W

Thiz iz an example for the Adafruit CC3888 Wifi Breakout & Shield

Dezigned specifically to work with the Adafruit WiFi productz:
————= https:/ Swaw . odofruit. com/products/1469

Processor Architecture
Operating System R‘[‘:::‘:“ x86 (32-bit) x64 (64-bit) PPC
Awvailable as setup executable
Windows™ 2014-00-25 Contact supporti @ftdichip.com if looking to create B
cusomised drivers
Linux 2009-05-14 1.5.0 1.5.0 -
Mac OS X 2012-08-10 2218 2.2.18 2.2.18
Windows CE
pipp 2012-01-06 1.1.0.20 - -
, 1.1.0.20
w";d{';';'sﬂcE 2012-01-06 CE 6.0 CAT - -
S CE 7.0 CAT

Windows CE 2013 = 2015-03-06 BETA



000

w Install FTDIUS

& Introduction

& Read Me

& Destination Select
i Installation Type
@ Installation

@ Summary

Installing FTDIU!

Registering L

Install time remal

FTDI

After downloading the FTDI software, |

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 | 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, | found
that the main area of code in which | 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, | 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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® 00 WebClient | Arduino 1.0.5

WebClient

Mote: HTTPA1l.1 protocol iz used to keep the server from closing the
4
Adafruit_CC3ABAE_Client www = cc3ABB.connectTCP{ip, 88);
1w connected Oy 4
www fastrprint (FC"GET ") 0;
W L fastrpr int (WEBPAGE ) ;
www fastrprint(F{" HTTRAL . 1A sn" s
ww fostrprint(F{"Host: "3; www.fostrprint (WEBSITE ); www.fostrprint(
W Fastrprint(F (" wrin® s
SRR AT
T elze {
Serial.print ln{F{"Connection failed");
return;

¥

Serial.println{F{" —="003

S Read daota until either the connection iz clozed, or the idle fLimeout
unzigned long lastRead = millis();
Wit le (www oconnected Oy B8 (il li=(h - lastReod < IDLE_TIMEOUT_MS )
while Qwww.ovailoble()y I
chor © = www.reodd s
Serial.print{c);
lastRead = nilli={);
¥

W L Lose] g

127 - 151 Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328 on /dev/cu.ush



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

e 00 WebClient | Arduino 1.0.5

WebClient

return;

i

Serial .print ln{F (" "

¥ Read datg until either the connection iz closed, or the idle timeout
unzigned long lastRead = millis();
while Qww . commected{) 88 (nilli=() - lostRead « IDLE_TIMEOUT_MS)) 4
while {www.ovailable)) {
chor o = waw . reodd s
Serial..print{c);
lastRead = milli={};
¥

W L Losed
Serial.printin{F (" "

S Ovou need to make sure to clean up after wvourself or the CC300E can f
A the next time wour try to connect ... */

Serial.print ln{F{"snhnbisconnecting” 3 );

cC3BEE . disconnecty

oid loop(void)

de Loy {1ARA Y ;

127 - 151 Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328 on /dev/cu.ush



Wifi Test

To test whether or not the Wifi Shield was
working, | 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), | connected them to
my mac and uploaded the Arduino code
The way in which | 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. | could now move on to
the GPS Shield and see or not that would
function

Hello, CC3228!
Free RAM: 1123
Initializing...
Attempting to connect o 87734

Connected! “ : Sdliiii
Regquest DHCP

W Autoscroll [Nn line ending I-H [1152[}[} baud




GPS SD Removed

To make sure that the GPS would work
correctly, | would have to edit the existing
example code in which | had found. | 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. | then had to upload
the code onto the GPS Shield and test it to
determine if it was functioning properly

800

I

*

TinyDuino_GPS | Arduino 1.0.5

TinyDuino_GP5 §
byDatoByte = Gps_serial.recd();

Serial..writelbyDataByte);
phyGpsBuffer [ byBufferlndex++ ] = byDotoByte;

if{ byBufferlndex == 188

1
bwBuf fer Index

File dataFile

i
Sh.openi"gps.txt", FILE_WRITE);

Jif the file iz available, write to it:
if (dataFile) {
dataFile.write{pbyGpsBuffer, 188%;
dataFile.close] );

r
SfAf the file isn't open, pop up an error:
glse |
Serial.printin{"error opening gps.txt");
¥
¥

ginary sketch size: 4,776 bytes (of a 38,7280 byte moimum)

Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328 on
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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




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, | 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 results were as follows: e Finally, the digit on the end of the line
serial monitor are rather complicated to displays how many satellites are being
understand. This mainly because they are e The first set of number following used to locate the GPS
show as random letters and numbers which $GPGGA can be worked out as the
can be very confusing to what the readings current time
actually mean. e The next set of digits represent the
latitude and its direction (either north or
Due to this, | had to conduct some research south of the equator)
towards what each individual piece was e Following this is the longitude and
valuable, and what it actually meant. The whether it is east or west
p 800 8 00 /dev/tty.usbserial-DNOOC1TS
WebClitcssso700,10,0,,20,200,7
FS,6212282, ,9,,20,428,2
e G5872500820,2,,02,800,7
T 1 P0u 20,3 GM14@4, ,571N@3.2W112.,91,A6

G S 0 0,00, 00 0 CPGGA, 134621, 468, 5458, 7125, N, B@136.5214,W,1,84,7.2,33.8,M,47. 8, M, , 0000 TE
 DHRSGIGA AL, arsssars w0058, $GHGNS, 134621, 468, 5458, 72N03. 1, AR, 2384800466, 321, ,5, ,,.,2. %GR, 32.8,4.1,81.2, , 1265345, *5GPGGA, 134622 . 468, 5
" GG, W06,,,0.0,0000°7) SGNGNS, 134622 . 468, 5458 . 74NB3 . IWAR, 23178004

7 DISTHSCPCEA, 1111,0,00,,,4,0.0,M,,0000°43 G5,3212,,,,,.72.25%R,3248,4.4,03.9,872.591, ,6SGPGGA, 134623 . 468, 5458 . 7164 N, @@136. 5158, W,1,84,7.2,37.8,M,47
REE G T "0SR,V, 4 SGNGNS, 134623, 468, 5458 . 76, 355WAR, 27373084

#irciude 4 € GS,3212,,,,,.72.*GR,42 .8,4.6,81.5,072.,91,A6

i ™ Autoscroll SGPGGA, 134624 . 468, 5458 . 7183 ,N,00136.5128,W,1,84,7.2,39.6,M,47_ .8, M, ,0008*7F

#inolude ‘ELLtoyaeougi Y S GHGNS, 134624 . 468, 5458 . 7AND3ISANARTZ9, 7, B84

47 These are REMTEET TR oo ITo e NSA3Z232,,,,,.72.2GR,3748,4.8,83.1,892.594, ,63GPGGA, 134625. 468, 5458. 7191 ,N,98136.5189,W,1,84,7.2,39.9,M,47
e T - 2 (ST be o It e CMGNS , 134625 . 468, 5458. 79,03 0WA, , 23973004

Notie AU O s B G5A3212,5,,,.72.*G6G,,1,,,821,542,,,72,,57,%1%6G,,11,282, ,27,,,941, ,67*A5GV, , ,410,22,1,,,6,,31,95LV3,9312, @
T e T G532974,47,,4,,31,820,6

L533971385GM,4248,5.9,21.9, 1617391, A6
$GPGGA, 134626. 468, 5458. 7211, N, 2136. 5859, W,1,04,7.2,408.5,M,47.8,M, , 0000*7F

Binary sketch size: 28,888 bytes (of a 38,720 byte mamcim .[

"1 Autoscroll

Arduino Pro or Pro Minleed



GPS Workings

Even though | know what the code now represents
in the serial monitor, | 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

1ne most important NMEA sentences incluge e LA which provide:

GGA - essential fix data which provide 3D location and accuracy data.

$GPCCA,123519,4807.038,N,01131.000,E,1,08,0.9,545.4,M,46.

Where:
GGA
123519
4807.038,N
01131.000,E
1

08
0.9
545.4,M
46.9, M

Global Positioning System Fix Data
Fix taken at 12:35:19 UTC
Latitude 4B deg 07.038" N
Longitude 11 deg

Fix guality:

Humber of satel

0

GO =] O LN e Lad B

1li

31.000' E

invalid

CPS fix (SPS)

DGRES fix

PPS fix

Beal Time Einematic
Float RTE
estimated (dead reckoni
Manual input mode
Simulation mode

tes being tracked

Horizontal dilution of position

Altitude, Meters, above mean sea
Height of geoid [(mean sea lewvel)

ellipsoid

level
above W

{empty field) time in seconds since last DGPS update
{empty field) DGPS station ID number
the checksum data, always begins with *

*=47

If the height of geoid is missing then the altitude should be suspect. So
all. This is the only sentence that reports altitude.

GSA - GPS DOP and active satellites. This sentence provides details o
indication of the effect of satellite geometry on the accuracy of the fix.
overdetermined solutions it is possible to see numbers below 1.0.

There are differences in the way the PRN's are presented which can eff
are scattered indicating that the almanac would show satellites in the n
the null field all stacked up at the end. This difference accounts for son
without regard to their use as part of the solution but this is non-standa



COMBINING CODES

After testing each individual component,
| will now attempt to combine them in
order to create the final working tracking
collar



Compiling Parts

In order to combine the codes together,

| 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




8 00

Free RAM: 1216
Inttralizing...

Attempting to connect to @773&

Connecteg)
Reguest DHCP

IP Addr: 197.165.1.18%
Metmask: 255.255.7255.8@
Gateway: 192.168.1.1
DHCPsrw: 192.168.1.1
DNSserv: 1972.168.1.1
$PS5RF158,1*3E
$PSRF158,8*3F

|

d ‘IJ'.'J'I-J- J--J'I.II

Combining Code

After compiling all of the components
together, | felt that the best way to test the
codes would be an initial combination of
them both. | 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, | 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 | would have
to make some alterations to the code in
order to fix this issue



Buffers

To try and improve the functionality of the
code, | tested a few different buffers to see
if they helped. Initially, | 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
| 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, | 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, | had to upload the new
‘improved’ code onto the Processor

if {Gpz_serial.ovoilobled))
1

byDatoByte = Gps_serial.read{);
Serial.WritelbybataByte);
A pbyGpsBuffer[ byBufferIndex++ ] = bvDa
A databuffer += bvDatabyie;
if{ byBufferlndex == 188 3
1
A byvBuf ferIindex = A
A sendbatal"Testl" );
A zendbataddataBuffer ),
rrd dataBuffer = "";

oLring databBuffer

void loopfwoid)
1

ovte byDotoByte,

1
byDatabByte

Seriol.WritelbybotaByte;

if (Gps_zerial.ovailoble )

Gps_serial.read{;
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Buffer Test

By viewing the serial monitor, | 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

| would have to go back to the drawing
board, and make some more alterations on
the code

.8 0 0

Inttializing...

Attempting to connect to @773&
Connected!

Reguest DHCP

IP Addr: 192.168.1.189
Netmask: 255.255.255.@
Gateway: 192.168.1.1
DHCPsrv: 192.168.1.1
DNSserv: 192.168.1.1
$PSREF158,1*3E
$PSRF158,8*3F
I5P5RF15@,1*3E
SGPGLA, ,,,,,9,00,,,M,0.9,M, 0008748
SONGNS, , ., NN, S9www . agm.me . Uk -=

EAU[’BSETI‘J"




Testing Wifi

Due to the code not working, | decided that the issue in the code must be with how
to test the Wifi shield again (with the GPS the Wifi and GPS shields communicate with
shield still attached), to make sure that it one another.

would still be functional in the combined

set up. Instead of attempting to connect For this reason, | decided that it could be
to Alistair’'s website, | tried google maps possible to turn the Wifi and GPS shields,
(as this would be the style in which the on and off when the other is not in use

information would be sent to the computer).
As shown below, the connection is still
accurate and therefore working. This means

8 00 /dev/tty.usbserial-DNOOC1TS8

Set-Cookie: PREF=ID=ES5e7fdlig773ra5o:FF=8:TM=1429125193: | M=1479125193 : 5=055WHMa2Lh{01hBy; expires=Fri, 1&-Apr-2817 13:39:53 GMT; poth=s; dor
Set-Cockie: NID=6F=]HodwrMxx2YHe-REVARPOoOCRE? FlnSaVSHTEFIvDjouZy_glmuGe@snwlUN0D5ase ) ToACIEOTRQUKLSKZLGXE FAL N 245K r THH JMe LU FWY c @A - QE I X
F3PF: CP="This is not a F3P policy! See http:/fwwa.gocgle. comdsupportsoccountssbindfanswer . pythl=en&onswer=151657 for more info.”

Dote: Wed, 15 Apr 2815 13:39:53 GMT

SErver: gws

Content-Length: 291

X-X55-Protection: 1; mode=block

X-Fraome-Opticns: SAMEORIGIN

Altermate-Protocol: 88:guic,p=9.5

<HTML=<HEAD=«meta http-eguiv="content-type” content="text html;charset=utf-87"=

<TITLE=382 Moved</TITLE></HEAD><BODY=

<H1=382 Moved</Hl>

The document has moved

<A HREF="http: /mops.gocgle.co.uk/maps?ll=54 9788445, -1, 61263 148amp ; z=158&amp ; output=classichkomp ; dg=ntvb >here</ A,

[ D

@Aumscmll :HD line endi:
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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, | 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

A4 Wifi off, GPS an
digitnlWrite{ LPS_OWOFFPin, HIGH };
de Loy {1AB8A[) ;

A Wifi on, GP3 off
digitalWrite{ GPS_ONOFFPin, LOW i;
delav(B);

#Hinclude <Adofruit_CC3IEEE k-
#Finclude =cespi.h=

#Hinclude <SFI.h=

#Hinclude =string.h=

#Finclude "utilitw/debug.h"
#include =SoftwareSerial .hx

/¢ These are the interrupt and control pins

#define ADAFRUIT_CC3BAE_IRG 2 /7 MUST be an interrupt pind

/¢ These con be any two pins

#define ADAFRUIT_CC3IBAE_VBAT A3

#define ADAFRUIT_CC3BBA_CS g

A4 Uze hardware SPI for the remaining pins

A On an UMD, SCK = 13, MISO0 = 12, and MOSI = 11

Adofruit_CC3IAAA cc3AAA = Adafruit_CC38880ADAFRUIT_CCIAAA_CS, ADAFRUIT_CCIAAA_IRG, ADAFRUIT_CCIARA_VEAT,
SPI_CLOCK_DIVIDER}; // wou con chonge this clock speed

ddef ine WLANM_SSID "BTTEe" /7 cannot be longer than 32 characters!
H#def ine WLAN_PASS "ETO4EESLTIZ"

A¢ Security con be WLAM_SEC_UMSEC, WLAN_SEC_WEP, WLAM_SEC_WP4 or WLAM_SEC_WPAZ
d#define WLAN_SECURITY  WLAN_SEC_WPAZ

#define IDLE_TIMEOUT_M3 3066 A dmount of time to woit {in milliseconds) with no data
f4 received before closing the connection. If wou khow the zerwver
A8 wou're accessing is quick to respond, wou con reduce this value.

A4 What page to graob!
#def ine WEBSITE ", goog le oo Luk”
H#def ine WEBPAGE "mapsSa54 9750445 ,-1.6126514 152"

stotic const int GPS_OMOFFPin = A3;
static const int GPS_SYSONPin = AZ;
static const int GRP3_REPin = Al;
stotic const int GPS_TXPin = AB;
stotic const int GPSBoud = 9680 ;

static const int chipSelect = 18;
Q. 0, L L T L L A L L L R L L A T L e L o e L e L o o e L o o L L o o, o o o L L o L o o L o o L T R L




Testing both Wifi and GPS

With the Wifi shield turning on and off, when it was turned on and off. This caused
the same would have to applied to the issues, as the signal was completely lost
GPS shield. | would therefore have to and therefore an accurate location could
make a delay that can be applied to this not be made. As with before, | wasn’t sure
component as well. This was very easy to whether or not this was due to both the Wifi
do, sa it used the same layout as that of the  shield and the GPS shield being connected
Wifi shield. at the same time. In order to determine this,

| had to test the GPS shield by itself and
However, on testing the new code out, see whether or not it could work.

it appeared that the GPS shield crashed

800 /¢ Wifi on, GPS off

_ digitalWrite! GPS_ONOFFPin, LOW 3;
SCPGGA,  ,.,0,00,,4,0.0,M,,0000°43 de Loy (1A88E ) ;

SGNGMS, , , , , SPSRF15@,@%3F
i

A&Wif1 off, GPS on
digitalWrite! GPS_ONOFFRin, HIGH
delovis;

E.ﬁ.umscmll




TinyDuino_GPS3 §

A7 The Arduino pinz uzed by the GPS module
zhotic const int GPS_ONOFFPin = A3;

zhotic const int GPS_SYSONPin = AZ;

zhotic const int GPS_Rx=Pin = Al;

ztotic const int GPS_THPin = AB;

zhotic const int GPSBaud = 9688,

ztotic conzt int chipSelect = 18;

S48 The GPS connection iz attached with g szoftware zerial port
SoftwareSerial Gps_serial{GPS_RxPin, GPS_T:Pin};

Testing GPS

1 Once testing the GPS shield by itself, it

A5 Init the GPS Module fo wake mode
pinMode{GPS_S¥30NPin, IMPUT);
pinMode{GPS_OMOFFPin, OUTPUT 3;
digital¥rite{ GPS_OMOFFPin, LOW 3
delow{B);

if{ digitalRead{ GPS_S¥3IONPin 3 == LOW }

1
S Meed to wake the module
digitalWrite{ GPI_ONOFFPin, HIGH );
delayv(B;
digitalWrite] GPS_ONOFFPin, LOW

¥

A4 Open the GRS zerial port
Gpz_serial.beqin{GPSBaud’;

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, | created a code that
would allow an input in the serial monitor to
stop the GPS shield for 10s. | would then be
able to time how long it would take for the
GPS shield to start up and find the location
again.

¥

void setup()
d

S4 Open the debug serial port at 9668
Serial. begin 1152687,

setupGPS{ s

e



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. | would then time how long it
would take for the shield to start finding
the location again. | 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. | 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

@00

fdev/tty.usbserial-DNOOC1TS

PVE, 500,500, 702,800,E3PV, ,,,,01,,0,,,8,,,0°8%G,43100, 402,500, 608°5G, 52700, 18001, ,@, 08,7

GS,6220002,,0, 00,409, 23PVE3, ,,0, 00, ,02, ,02*53G, ,32,0030,03, ,0,, 876511, ,,,@*3R, ,,, . *SGPGGA, ,,,, . 2,00, ,M,B.0, M, ,@000*48
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i
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Turning GPS on/off outside

However, in order for the test to be fully reading for the computer would take an
accurate, | would have to attempt to test hour in between. In this time, the animal
the GPS shield outside. Doing so caused could have easily travelled a large distance
great issues, as after restarting, it tool 5 away from the original location. Due to
minutes before the GPS shield managed this, | became stuck towards what | would
to recalculate the time. To make matters be able to do in order to make the collar

worse, it took nearly an hour to reconnectto  actually work
the satellites in order to find a location.

This would not be helpful at all, as each

fdev/tty.usbserial-DNOOCI1TS

02,3

22,43PS8,2600,10021,,2, ,20,5

22,65PV, , ,400,600020,02, ,@*ASG, , ,, 00,200, 3202, , ,@"3GV, ,,,,,."3R,58.9V,, 262, 55GPGGA, 152518, 769, ,,,,@,02,, M, 8.8, M, ,08028"5C
L] !m!m! H !E-E! !miﬁg

2179, ,,76,N5

33 !E!m! 3 !H!E-E!H! !m.-r"[.

L] !m!m! H !E-E! !miﬁg

GA,152512.769,,,,,9,88,, ,M,8.8,M, ,2222%5E
sa s, 28, 0.8, 0000%cE

217, ,,,76,N5

38 :E:m: 3 :H:E-E,H, ,W.EF

ss g, 28, 0.0, ,0000%0A

517/9,,,76,NH5
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What next?

As none of the current attempts had
been successful, | had to go back to the
drawing board and take a completely
new approach



HOME
=" Mozilla |
» Location Service

Map

API APPS

DOWNLOADS  LEADERBOARD  MAP  STATISTICS mozdlav

This map shows areas in which our stumbling community has collected data samples. The map is updated once a day, after midnight in UTC.

The map shows general areas in which we have data samples. It does not show the locations of cell towers or WiFi access points.

Location Services

| 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 | 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)
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would use other Wifi access points and shield could connect to

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



Method

The way in which | 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




Tracking Code Explained

The initial code in which | had created

for the tracking collar was extremely
complicated and long. | 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. | then stated the test website |
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
6416 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, | 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. | 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 QR 2 23 5 5 3 5 3 5 8 3 5 5.3 & 2

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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#include <Adafruit_CC3068.he-
#include <Adafruit_CC3808_Server .hs
#include <cespi.hs

#include <P 1.he-

#include sstring.he

#include "utility/debug.h"

#include <SoftuareSerial.bx

sdefine ADAFRUIT_CC3@B6_IRQ 2
sdefine ADAFRUIT_CC3E08_VBAT A3
sdefine ADAFRUIT_CC3686_CS 8

Adafruit_CC3ARG co3AA6 = Adafruit_CC3GMACADAFRUIT_CC3AAA_CS,
ADAFRUTT_CC36AG_TRO, ADAFRUIT_CC3AAG_VBAT,
SPI_CLOCK_DIVIDER);

"ETTIe
ATI4E581732"
WLAN_SEC_WPAZ

sdefine WLAN_SSID
#diefine WLAN_PASS
#define WLAN_SECURITY

44 dmount of tins ko wait {in nillissconds) with no dd
/¢ received before closing the cormmection.” If you kne
#¢ you're occessing is quick to respond, you con redus

#define IDLE_TIMEOUT_MS 3668

Adafruit_CC3888_Client client;

g 18 Lk
" funn/dogtrack fupdate2 . php"

#define WEBSITE
#define WEBPAGE

uint3z_t ip;

#¢ The library code...

typedef struct WifiScanResults {
uint32_t netuorks;
uint3z_t stotus;
uints_t rssi;
uintd_t sscurity_ssidlen;
uintis_t tine;
uintd_t ssid[32];

"

WifiTracking | Arduino 1.0.5

WifiTracking

uints_t bssid[6];
1 WifiScanResults_t}

closs WitiSean §
private:

string parseSconResultTodson(Hif iScanResults_t result);
public

int scanResultsCount;

String sconResults;

int startSean();

bool Next();

b

woid wipeStr{char *str, int len) {
[

for(int 1

Pi<len jiesd 4
str[i] = 8;

woid bytesToHex(unsioned chor *data, int length, chark buffer) {
const char * hex = "6123456769ABCDEF" 5
int 1=B, a=B;

for(i=a;l<length;ies) {
unsigned char ¢ = datafi];
buffer[a] = hex[{co+4) & 82F];
buffer[asl] = hex[(c) & BxF];
buffer[os2] = '

a+=3;

1
buffer[a-1] = a3 //null

buffer[a]

/¢ Format a $5I0 Scon result into o Geolocotion API Wifi Object
String Wif i%con: :parseSconResu ltTodson(Wif iScanResults_t result) {

uints_t length = (result.security_ssidlen s 2);
uints_t rssi = (result.rssi s 1);

=
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WifiTracking

1 (loe3aRa.beging)) {
Serial.print (nF("failed. Check your wiring?"));
return;

i

Serial.print n{F{"Failed to connect to AP."
return;

1 lco3A8E . connect TOAP(WLAN_SSID, WLAM_PASS, WLAN_SECURITY)) {
)

i

44 The main loop
woid loop() £
unsigned int now

nillis(;

if ({now - lastScan) > 16898} {
it (1scanning)
WitiScanner .startscan();
¥
seanning = 1;
startTine = now;
lastScan = nows

i

#fauts scan
i ({now - lostStep) > 108) {
seanbiext();
lastStep = now;

int scanext() {
iF (Quillis() - startTine) > 10980 [
scanning = B3

i

if (lscanning) {
return 8;

Arduino Pro or Pro Mini (3.3, 8 MHz) w/ ATmega328 on /devjtty.usbserial-DNOOCITS
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(scarResult.bssid[4]
(scanResult.besid[5]

return false;

WifiTracking

chor ssidStr[32];
strncpy(ssidStr, (chor *)result.ssid, length);
sstdStr[length] = B;

¢ Skip the mifi that can move with us

chor bssidstr(24];
bytesToHex({unsigned char *)result.bssid, 6, bssidStry;

A¢more standard geolocation format
String json = "{ \'mocAddressit: V" + String(bssidStr) + "\', \'zignalStrengthi":

(seorResult.bssid([5]
return true;

return jsong

4/ hdd the rew result if we have ore and the st is npt full
iF { (err--8) &5 (scorResultsCount<s) ) {

int WifiScan: :startScan() {
it (sconResultsCount =8} {

const unsigned long intervalTine[16] = { 2009, 2809, 2008, 2008, 2000,
26PA, 2064, 2090, 206, 2060, 2008, 2608, 2009, 200G, 2008, 2099 1;

sconResults += *, *
seanResulbs += parssScankesultTodson(scanResult);

ulan_ioct|_set_scon_paraws(4869, 26, 108, &, Bx7FF, -120, 8, 390,
seanResuLbsCount ++ ;

(unsioned Lorg * ) intervalTine);

scanResultsCount = B;
scanResults =
return 8;

#¢ ALL done for now, but nore results to cons
return true;

/¢ Function to send the results to the server

bosl WifiScan::Next() {

WifiScanResults_t scanResult; /¢ The main body of code

WifiScon Wif iSconner;
uints_t scanning = B;
int startTime = 8;

int lastScan =
int loststep =

wipeStr({char *)scarResult.ssid, 32);

= wlan_ioct |_get_scon_results(, (uint_t¥ ) SsconResult);

long err
[:H

/¢ Check if we are ot the end of the list H

68} £&

0} &5

0} &5

0} &5

/¢ Setup the horduare
void setup()
Serinl.beqin(115268);

(seanResult .besid[3

Arduina Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega328 on /devjtty.usbserial-DNDDC1T8 Arduino Pro or Pra Mini (3.3V, 8 MHz) w/ ATmega328 on /dev/tty.usbserial-DNOOCITE

WifiTracking
i

i {IMifiScanner Next()) {
Serin L print g Scanner . ScanResULts )

WifiTracking | Arduino 1.0.5
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Lo

7% Try connecting to the website.
Note: HTTR/L.1 protocol is used to kesp the ssrver from closing the conmecti

*

Adafruit_CC38BE_Client ww = co3008.connectTCP(ip, 88);

serial.printing
seanning = 85
sendData(Wif iScanner .scanResults);

1 G connected()) {

i fastrprint (F(PUT " 3);

seriol.printing

:

return scanning;
woid sendData(String stringToSend) {

ip = B;
#¢ Try looking up the uebsite's IP oddress
Serial.print(WEBSITE}; Serial.print(F(" -= "));
while {ip == 8) {
if (1 £c386R .getHostByName(WEBSITE, &ip)) {
serial.printIngF("Couldn't resolve! "))

¥
celay (588} ;
}

£c3888. print IPdotsRev(ip);

#¢ Optional: Do o ping test on the uebsite
¥

Serial.print(F{"wrPinging *)); cc3888.printIPdotsRev(ip); Serial.print("

replies = cc3088.pinalin, 5);
Serial.print(rspliss); Serial.println(F(" replies
*

#% Try connecting to the uebsite.

Hote: HTTR/1.1 protocol is used to kesp the ssrwer from closing the connection befor]

*
Adafruit_CC3008_Client www = cc3@89.connectTCP(ip
AF (wconnected())

unn/dogtrack /update? pha" 1) 3
HTTRAL. A 105

ost: "));

.« i o e k" 1) 5

R rin
whwfastrprint (F{" " 335

£

W
W
W

£f%

£

de Loy (2808} ;
hile uwconnected() 88 w.ovalloble()) {
o read( )

why fastrprint(results.c_str());
de Loy (2088);
i Lozel )

DL

serial.printIngF("
7% Read data until either the conmection is closed, or the idle timeout is reached. %/
unsigned long lastRead = nillis();
while (www.connected() 88 (nillis() - lostRend < IDLE_TIMEOUT_MS)) {
ot le wwaovai lob (200 {
char 't = wrend();
Serial.print(e);
lostRead = nillis();

I

.o 022 ()5
serial.printIngF("

"
» 88);
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1st Code Test

Initially the very first test was unsuccessful in which the information was going to

due to what was though to be a memory be stored. This therefore resulted in the
issue for the TinyDuino. As seen, the processor to crash in order for it to display
servers were being recognised by the json “Couldn’t resolve!”. To try and fix this issue,
and being defined. However, when it got | would have to amend the code in order to
to actually uploading the information, it reduce the amount of memory being used
completely failed. in the scanning and uploading process

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

e 00 /dev/tty.usbserial-DNOOC1TS

1 "mocAddress”: "0@:25:5C:C6:69:287, "sigralStrength™: 4@, Taoge™: @, "mame”: WU Desktop Amywhere™ }, { "mocAddress”: "(@:25]{ "mocAddres
AREEEEEEERE R R R R R R R R R R R R
waw . ogm.me.uk -> Couldn™t resolve!
Couldnt resclve!

Couldn™t resolve!

95.85.5.234

€ - )

Autoscroll

T
Mo line e



A7 add the new result if we have one and the lizt is npt f
if { {err==A) && (scanResultsCount<3) 3
if {zconResultsCount!=8)

scankesultz += ", ",

¥

scanResults += parseSconResultTodson(sconResult’;
sconkesu ltsCount++;
String urlEncode(String src)
return src;
A negdsssess wwwWwwooorrrkkk

string dst;
for {int i=@; i=src.length{}; i++) {
if {src[i]==" "} {
dst += "+";
F
elze if {{arc[i]z="0") && (arc[i]e="z'0) {
dzt += srcfi];
F
elze if {{src[i]z="A"" && (arc[i]="'Z2'0) {
dst += src[i];
F
elze if ({arc[l]=="8""% && (arc[i]=="9"20 {
dst += src[i];
F
elae
dzt += "%" + String{src[i], HEX);
h
F

return dst;

¥

| [ |

2nd Code

To reduce the amount of memory being
used by the processor, | 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

67
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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, |
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. | 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

800 Revised_tracker | Arduino 1.0.5 8 00 Revised_tracker | Arduino 1.0.5
00 BERA ry

00 HEHA

Revised_tracker Revised_tracker

pinclude <hdafruit_CC3068.h-
Jedinclude <Adaf ruit_CC3ABA_Server .hs
Jr#include =cospl.he

#include <5F1.hs

Jédtinclude <string. b

Je#inolude "utility/debug.h”
Jrdinclude <SoftwareSerial b

uintd_t security_ssidlen;
uintlé_t time;
uint8_t ssid[32];
uintd_t bssid[6];

T WifiScanResults_t;

—)

class WifiSecan {

#def ine ADAFRUIT_CC3RGB_IRG 2 privote:
#def ine ADAFRULT_CCIREE_VBAT A3 String parseSconResultToldsondWif iSconResults_t result);
#def ine ADAFRUIT_CC3AAA_CS g public:

int. scanResultsCount;
Adafruit_CC3608 co3088 = Adafruit_CC308H(ADAFRUIT_CC360E_CS, char scanResultsBuffer [BUFFERSIZE];
ADAFRUIT_CC3808_IRD, ADAFRULIT_CCIREB_VEBAT, chor¥ scanResultsPointer;
SPI_CLOCK_DIVIDER); int startScan();
bool Mext();
H#def ine WLAN_SSID "EvTIen
#def ine WLAN_PASS "BTO4EEELTIZ" +i
Hdef ine WLAN_SECURITY  WLAMN_SEC_WPAZ
woid wipeStrichor *str, int len) {
#define IDLE_TIMEOUT_MS 3@0@ A4 dmount of time to wait {in milliseconds) with no do fordint 1= @; i = len jies)
A received before clozing the connection. If wou kno strli] = @;
/¢ you're gccessing is quick to respond, you can redud

¥

void bytesToHex(unsigned char *data, int length, chor® buffer) {
const. char * hex = "B123456789ABCDEF" ;

#ddefine WEBPAGE * funn/dogtrack Jupdate? .php7datas" int 128, 083

#def ine MAX_RECORDS 32

H#def ine FREQUENCY 18808

#def ine BUFFERSIZE 256

Adafruit_CC3888_Client client;

#def ine WEBSITE e agm e LUk "

for{i=R;i<lengthyice) {
unsigned char ¢ = datafi];
buffer[a] = hex[{cz=4) & BxF];

uint32_t ip; buffer[o+l] = hax[(c) & BxF];

buffer[a+2] =

Q=33

/¢ The library code...

b
buffer[o-1] = @; /A/null

twpedef struct WifiScanResults [ \ buffer[a] = B;
uint32_t networks; T
uint3Z_t status;
uintd_t resi; Eoat o SEI0 oo roaul b inio o Geol ocabion AP LS Dnicg,

—

S/ Add the new result if we hu:we ohe and the Lizt iz npt full
if { {err==0) && (sconResultsCount-MAs_RECORDS) &
A¢ bet the results

String scanResults = urlEncodedporseScanResultTodson scanResult));

String scanResults = {porseSconResultTodzon{scanResult’;
A Can we it thiz in the buffer?y
if ({=zconResults.length( )+4)={BUFFERSIZE-1}) {
A7 Add a seperator if we already have a record
if {sconResultsCount!=B% [
soankesultzPointer [B] s
scankesultzPointer [1] 2
scanResultsPointer[2] = 'C';
scanResultsPointer[3] = '+°;
zocankfezultsPointer+=4;

¥

#detine Max_RECORDS 5
#det 1ine FRELQUEMNCY 1HHHE
#detine BUFFERSIZE  2BG




3rd Code Test

With the memory of the cc3000 being
maintained by the buffers, | 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.

accurate to my location. | was testing the
code in Northumbria University, therefore

| accepted a location near there to be
displayed. However, once | typed the
location into Google maps, | 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

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

{"status":"ok","lat":52.2920769,"lon":4.9575717} o
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Spark Core

After having issues with the TinyDuino, transmitted to. In order to do this, | had to
Alistair recommend that | should attempt create a few php pages. These were very
the same code with just a Spark Core. This simple to create and code, as Alistair had
uses the same cc3000, yet has a slightly already given me access to a few pieces
more powerful memory. | input the code of the code, | basically needed to re-code
onto the Spark Core coding site, and began  certain areas, in order to make sure that
by testing the location which | received they applied to me

However, before | could run the test, |
had to make sure that | created my own
online database for the information to be

"HttpClient/HttpClient.h"

typedef struct WifiScanResults {
uint3Z_t networks:
uint32_t status;
uint8_t rssi;
uint8_t security_ssidlen;
uintle_t time;
uint8_t ssid[32];

uint8_t bssid[6];
} WifiScanResults_t;

class WifiScan {
private;
String parseSconResultTolson{WifiScanResults_t result);
public:
int scanResultsCount-9;
String scanResults;
int startScan();
bool Next();




index and update.php

In order to create the initial php documents,  file (every 30s)
| had to create a new folder in my “publi_
html” file. In here | would create all of the 2 - The update file calculates the
php files in order to store the information geolocation from the servers, in order to
received by the Wifi shield. publish the results as co-oridnates for
the map. It also uses the Mozilla location
1 - The index file basically stores the services feature in order to access this
information received from the json. This location. The update file is key in making
contains all of the information about the sure that the map keeps displaying the
severs in order to send to the update php location in real time after the last scan
<?PHP
A  public_html/backend Go # Home tUpOnelevel #Back = Forward < Reload ™ 2
/¢ A funtion so send the data to the server
Name function lookuplocation($inData) {
@ Collapse All - J// Create the CURL object to make the reguest
. B maps $session = curl_init{);
E-w @& (/home/lukeokeeffe) . /i curl_setopt(S$session, CURLOPT_URL, "https://location.services.mozilla.com/vl/search?key=test' );
il .appdata BHf | index.php £ curl_setopt($session, CURLOPT_URL, ‘https://location.services.mozilla.com/vl/search?
_ latest.csv key=Ted@f6Bc-7938-4c5d-9795-e61647c213eb” );
B .cagefs =l : curl_setopt($session, CURLOPT_URL, 'https://www.googleapis.com/geolocation/vl/geolocate?key=AlzaSyD—s—
-l cl.selector latest.json m¥L4mBz FTKMAKhTCIBG2RKNRGXz]c' ) ;
i I — curl_setopt($session, CURLOPT_HEADER, false );
i .Cpane latest2.csv curl_setopt($session, CURLOPT_RETURNTRANSFER, 1 );
Il .htpasswds . ) curl_setopt(S$session, CURLOPT_HTTPHEADER, array('Content-Type: application/jsen'));
i mvsal backu || latest2json curl_setopt($session, CURLOPT_POST, 1);
= -mysql p curl_setopt(Ssession, CURLOPT_POSTFIELDS, $inData);
-l trash 12| | log.csv /4 Sentd the request
-~ application_backups log2.csv ‘:?PHF 1 $theResult = curl_exec($session);
— - — ' curl_close($session );
i etc f | update2.pH // Return the result
il logs e—————] return StheResult;
i mail '
il public_ftp . . // Get the data sent to us
= @ public_htm echo <pres-; //%accessPoints = file_get_contents('php://input');
s $accessPoints = $_GET['data'l;
-3 backend $theResult = json_decodel lookuplocation('{ "wifiAccessPoints": [ ' . $accessPoints . * ] }'), true);
£ ] 1 o,
rEEdflLEt latest. 1son :I ¥ // Extract the results
if (issetl$theResult['location®])) {
i wp-content $lat = $theResult['location'][*lat'];
#-88 wp-includes s$long = $theResult['location']['lng'];
= p $found = true;
il tmp }
1 L L if ( (i tistheResult['status'])) && (StheR 1t['status']=="0k'} ) {
echo {"IrprE} r et SLaiszeﬁtheR:sui;‘['1ai"]a:us e TR °
$long = $theResult['lon'];
sfound = true;
T
else {

slat = 8;




Map Construction

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

map.js

1 - Firslty, | had to create a page in which
the map would be displayed. The map.
php acts as a page which the map can be

2 - | 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
| simply copied it across to my specific java

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

displayed on for people to interact with. script file
This basically shows the java script from the
<!DOCTYPE html PUBLIC "—//W3C//DTD XHTML 1.8 Transitional//EN" "http://wew.w3.0rg/TR/xhtml1/DTD/xhtmll- 1 var map; // The war to hold the map object. 22
transitional.dtd"= var pin; // The war to hold the pointer object.
<html=>
£/ get¥mlHttpRequestObject — Creates an XMLHTTPRequest object
<head=>

<script charset="UTF-B" type="text/javascript" src="http://ecn.dev.virtualearth.net/mapcontrol/
mapcontrol.ashx?v=7.@"=</script=

=script type="text/javascript" src="map.js"=</script>
</head=

<body onload="onLoad()">
o i

"l T 4301 oot i ool + o lafts O, idtine 00 hoiohd s B0

P

Dog Tracker 3

Application URL

http2//www.pawprintnurse.com

Key type ~ What's This

Basic -]

Application type

: Broadcast j

»

Enter the characters you see

function getXmlHttpRequestObject() {
if (window.XMLHttpRequest) {
return new XMLHttpRequest(); //Not IE
} else if(window.ActiveXObject) {
return new ActiveXObject(*Microsoft.XMLHTTP"}; //IE
} else {
alert("Error
return false;

Your browser doesn't support the XmlHttpRequest object.”);

}
}

function ticktockl() {
var receiveReq = getXmlHttpRequestObjecti);
if ({receiveReq) && (receiveReq.readyState == 4 || receiveReq.readyState == @)) {
receiveReq.open("GET", "../latest2.json", false);
receiveReq.send{null);
if ({receiveReq.readyState == 4) && (receiveReq.status == 280)) {
var responseText = receiveReq.responseText;
var responceData = ewal{ '(' + responseText + '}' );
pin.setlocation(new Microsoft.Maps.Location(responceData.lat, responceData.longl);

var viewBoundaries = Microsoft.Maps.LocationRect.fromLocations(
new Microsoft.Maps.location(responceData.lat, responceData.long)

map.setViewl{bounds: viewBoundaries});

}
}

setTimeout(ticktockl, 600@0);

var mapviewer;




Spark Core Test

Now | had somewhere to display all of the
information from the scans, | attempted
the Spark Core test. | 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. | then entered “w” which
connected me to the local servers, and
then | typed in the password of that relevant
server | would use.

After connecting to my local wifi, | could
then run the test on the update.php page.
The result of the test showed that | was
located round the corner from my actual
location. This was a great achievement, and
| was on the route to having the collar being
functional

" &I &l BA B4

sketch_mayl5a §

#include <Adafruit_CC3088.h-
#include <5FI.h=

8 00

sketch_mayl5a | Arduino 1.

#define ADAFRUIT_CCIBBE_IRG 2
#def ine ADAFRUIT_CCIBEA_VYBAT A3
#def ine ADAFRUIT_CC3888_C3 g

Adafruit_CC3E8A cc38@d = Adafruit_CC3IABALADAFRUIT_C
ADAFRUIT_CC3886_IR0, ADAFRUIT_CCI00E_YBAT,
SPI_CLOCK_DIVIDER';

#define WLAM_SSID AT

#def ine WLAM_PASS "ATA4eEEL 72"
Siddef ine WLAN_SSID "theinternets"
Siddef ine WLAN_PASS "Elolz241819"

#define WLAM_SECURITY  WLAN_SEC_WPAZ

Your core id is 53ff75@6EEEF574841392867
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F#include hdafruit_CC3068.h>
#include SPT.he

#define ADAFRUIT_CC3m@A_TRO 2
#define ADAFRUIT_CC3MBA_VEAT A3
#define ADAFRUIT_CC3ABA_CS 8

Adafruit_CC3080 cc3pgg = Adafruit_CC3808 ADAFRUIT_CCIRAE_CS,
ADAFRUIT_CC3088_IR0, ADAFRUIT_CC3E08_WBAT,
SPI_CLOCK_DIVIDERY;

"ETTIA
"ETO4EEELTIE"
WLAM_SEC_WPAZ

Hdefine WLAN_SSI0
et ing WLAN_PASS
Hidef ine WLAN_SECURITY

Adafruit_CC3ARA_Client www;

#define WEBSITE "wgn L pawpr inthurse .com”
#def ine WEBPAGE " fbackend update? . php?data="
#define FREQUEMCY 1ABBA

H#define MARAPS 3

#define SCANTIMEOUT 168

#define IDLE_TIMEOUT_MS 6coo@8

uint3zZ_t ip;

/¢ The library code...

typedef struct {
uint3z_t networks;
uint3z_t stotusg
uintd_t rasi;
uintd_t security_ssidlen;
uintlo_t time;
uint8_t ssid[32];
uint8_t bssid[6];

1 WifiScanResults_t;

3
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4/ Setup the horduare
void setup(y {
Serinl.begin(115268);

Seriol.print("Free memory:
Seriol.printin(freeRomnd);

Seriol.print ln(F("Starting wifi hordware."));

i loc3maa.henindyy
Serial.print n{F¢"Failed to start witi hardware."));
returng

¥

Seriol.printin{F{"Connecting to AP."3)3
if(1oc3008 . connect ToAP(WLAN_SSID, WLAN_PASS, WLAN_SECURITV)) {
Serial.printn{F¢"Failed to connect to 4P.")0;
return;

¥

ip =85
Seriol.print{F({"Looking up IF oddress for ")3;
Serial.print (WEBSITE);
while {ip == 83 {
if {1 ©c39ea.getHostByNane (WEBSITE, &ip)) {
Serial.print{F{"."1;

¥

e Loy (5E8 ) ;
Serial.printin);
Serial.print{F{"Found "33;
CCI008.print IPdotsRev(ip);
Serial.printindy;

Serial.print In{F("3etup complete." s

int scanning = folse;

/¢ The main loop

b

J4lw

>

800
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WifiScanResults_t sconResult;
int sconResultsCount ;

void wipeStr(char #str, int len) {
For(int 1 = 8; i < len jies) {
str[i] = B;

¥

void bytesToHex{unsigned chor *data, int length, chor® buffer) {
const chor * hex = "B1Z34567394EC0EF" ;
int i=8, o=8;

for{i=B;i<longth;ies) {
unzigned char ¢ = data[i]s
buffer[a] = hex[{coed) & BXF];
buffer[a+1] = hex[{c) & BxF];
buffer [a+2] H
a+=3;

¥
buffer[a-1]
buffer[a] =

a; /Al

/¢ Format a S5ID Scan result into o GeoLocation APL Wifi Object
String parseScanResultTodson() {

uintd_t length = {scanResult.security_ssidlen == 2);
wintd_t rssi = (scarResult.rssi == 1);

char ssidStr[32];
strncpyissidstr, (chor *sconResult.ssid, length)s
ssidStr[length] = @;

| char bssigstr(24];
bytesToHex({unsigned chor *)scanResult.bssid, 6, bssidStr);

Aémore standord geolocation format

.
L - _ _
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47/ The main loop
woid loop{) {
if {lscanning) {

Serial.println{F("Starting scan."));
Seriol.print{"Free memory: ");
Serial.print ln{freeRon)};
startScan(};
de Loy (5RaAY;
startSend(};
scanning = true;

elze {
scanbext{y;

int scanMext(y {

A¢ Send next result (in Mext)

it (INext()) {
A¢ Me have finished scanhing so finish sending
finishsend()s
scanning = folse;
Serial.printlndF{"Scan finished." )3
Seriol.print{"Free memory: "3
Serial.printin{fresRand ¥

¢ Quick hack to reset Timpduino
e Ly (FREQUENCY ) §

Serial.print In(F("Rebooting.");
de Loy (BAEY;

asm volatile {"jop B");

}
1

/¢ Start sending the data to the server
woid startSend() {
Serial.printin(F{"Connecting to server."));

8 00 dogtracktest_13_10 | Arduino 1.0.5
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Jémore standord geolocation format
%Lﬁtr
PheC+REZ

I String json = "{ “'mocAddress\': W'Y 4+ StringibssidStry o+ A",
String json = "ATh+RZZmocAddressR22EI0+822" + String(hssidStr) + "2

return jsons

int startScan() {
const unsigned long intervalTime[16] = { 2000, 2000, 2000, 2008, 2000,
269G, 2690, 2699, 2069, 2008, 2004, 290G, 2009, 7P, 2690, 2069 );

wlan_ioct |_set_scon_porams(480@, 28, 168, 5, ©x7FF, -120, @, 389,
(unsigned long * ) &intervalTime);

scanResultsCount. = 8;
return @;

bool Hext{) {
wipeStr{{chor *}scanResult.ssid, 32);

Serial.printin{F{"Getting next result."});
isConnected();
long err = wlon_ioct |_get_scon_results(SCANTIMEOUT, {uint8_t* ) SsconResult)

/¢ Check if we are at the end of the list
if ( (scarResult.bssid[@]
(scanResult.bssid[1]

5

5

(scanResult.bssid[2]==0x00) &
(scanResult.bssid[3]
(scanResult.bssid[4]
(scanResult.bssid[5]==0xaE} )
Serial.printlndF("A11 results found."));
return false;

dogtracktest_13_10 | Arduino 1.0.5
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AF Start sending the doto to the server
woid stortSend() { 7
Serial.printin{F{"Connecting to server."));
Wi = cC3088.connectTCP(ip, 88);
i Quww . connectedf)) {
Serial.print n{FE" Connected." });
wan fastrprint(FEUPOST "33
wa o fastrprint (F(WEBPAGE })
Serial.printn{F{"Header sent.")};

elze
Serinl.print In{F{"Connection Failed.")};
¥
¥
A¢ Finish sending the dato to the server
woid finishSend() {
i Quww . connectedf)) {
Serial.printnfF{"Finishing sending.")};
wa fostrprint (F" HITR/L. 150" 1) 5
waw Fastrprint(F{"Host: "33
waw Fastrprint(F(WEBIITE ) ;
win L Fastrprink(FO Srsn" )
it o it (P AT 0 0

/¢ Read out any returned dota for debugging
while (uaw.connected())
iF Qwwwovailabledd) §
Serial.ritedwa.read()y;

K

Serial.printing};

Serial.print n{F{"Connection closed.")};
wa o lose ()

Blse
Serinl.print ln{F{"Connection lost."));

[

>

>
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A Skip the mifi that con move with us

it { (sconResult.bssid[A]==Ax4C) &
(scanResult.bessid[1]==0x54) &&
(scanResult.
(scanResult.
(scanResult.bssid[4]==0xBC) &4
(scanResult.bssid[5 05 )
Serial.printngF("Wifi &P found."3);
return trues

¥
#¢ bdd the new result if we hove one ond the List is mpt full
it (err==8) {

Serinl.print(F("4P found = "1);
Serinl.printin{parseScanfesultTalson());
/¢ add o seperator if we alrendy hove a record
if (sconResultsCount!=8) {
Serigl.orintin{F("Sending seperator to server."));
isConnected);
o in(F B2 )5

/¢ Gend the record

Serigl.println(F¢"Sending &P info to server."));
w1 int{parseScanResultTodson ()
scanResulbsCounta+;

return (scanResultsCountJ14RAPS ) ;

1
A/ ALL dong for now, but more results to come
isConnected();

Serial.println(F{"Scanning for mnore APs."));
return true;

b Setup the harduware
vold setup() {
Seriol.begin116288Y;

o . .
EEEe——
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4/ Encode a strinf for sending in a URL
String wrlEncodedString srcy
String dst;
for (int i=8; i<sro.length(); i) {
if (src[i]=="' '3 {
dst +=

1
elee if ((srocfile="0") &% {src[i]e="2")) {
dst += src[i];

}
elze if ((sro[ils='A") &% (sro[i]«="2')) {
dst += src[i];

¥

Slee if ((sro[i]s='8") & (sre[i]e="2")) {
dst += srefil;

¥

alse {

dst += "8+ String(sro[i], HEX);

¥

return dsty

}

47 Function to show available R&M
int freeRamy {
extern int __heop_start, *__brkval;
int wy

return (int) & - (__brkval = 8 7 {int) S__heap_start : (int) __brkeal);

woid {sConnected{)
it Qwww . connected () f
Serial.printIn{F{">s=Connected" ));

elae f
Serial.print nF{ " ssDropped” 13;

i
——




COLLAR DESIGN

| will order the components required for
the tracking collar and design the overall
look and design of the collar itself



Case Ideas |

H

| set out designing a few ideas for whére
they were to be housed. | felt that the |
design had to be universal for all types of
pet, and still had to be attractive enough for o
owners to want to put it on their pets collar s ;



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

Velcro

Velcro will allow the added security to the
case as it will be fixed directly to the collar.
Even so, | 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

Attach

Finally, the third method | 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




Chosen Case

| 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, | 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, | would have to make a case
in which to house it whilst on the collar
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Design

As shown previously, | 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, | decided
to create the case through 3D printing and
therefore would have to construct a 3D
prototype design




Creation in SketchUp

1 - | began by creating a square in order to

build up the triangle 5 - The outer frame was raised to create 7 - | raised the lid to the same thickness
the outer structure of the case in order to as the outer frame, in order to add some
2 - | removed any unwanted lines of the protect the components strength to the structure

square to finalise the triangle shape
6 - | duplicated the base image to make

3 - A secondary larger triangle was made to  sure my lid was the correct size. | then

round the edges expanded this new image an extra 1/16” in
4 - The unwanted ‘spikes’ were removed order to allow a ridge for the user to grab
from the shape when removing the lid

w_____————————_l_




Creation in SketchUp

8 - My next stage was to create the hook for  order to work 15 - Finally, the file had to be exported in
the base of the collar case an .stl format in order for 3D printers to use.

12 - | created a simple click frame (as | had to get an extra download in order to
9 - | measured the dimensions of the arc found on DVD boxes) export the sketch up file as an .stl

and created a main structure

13 - and removed the unwanted sections
10 - | then removed the centre chunk as this 14 - | had to make sure that | have to align
was not needed for the loop attachment the clips for the lid in the correct centre
11 - the clips for the lid were only small, and  area
therefore had to be accurately measured in

Extension Warehouse

o i

Import and Export STL flles for 30 printing

& SketchUp STL i

2 178817 users

B 260 reviews

Size: 144.01 KB
Version: SketchUp S

20,2015

Popularity:

Number of Views: 1881200

SketchUp Compatibility:
A = SketchUp 8, SketchUp 2013,



Testing .stl File

Before attempting to print the case, | made
sure that | 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.

| 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). | 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)

@M mahkerBot

collar case6

Library

)
Prepare

SETTINGS

Store

ADD FILE

Learn

UPLOAD TO LIBRARY

EXPORT PRINT FILE
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3D Printing

Now | was sure that the case was suitable
to print, | attempted to create it. However,
after initialising the print, | 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



3D Hubs

| 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

. 3D HUBS

Order 995640

The Hub will let you know as soon as the print is finished. If you have any questions for the Hub in the
meanwhile, you can add a comment to the order below.

3D PRINT

SE CASE

Prototype

TALK LEARN

Product details
MATERIAL RESOLUTION
PLA High

DESCRIPTION
Case for a uni project | am making for my final year doing
interactive media design. The case will hold a gps tracker
to be used on dog collars

m 5. Pickup 6. Completed

Next action: Your order is being printed.

Common Questio

Chompwor

Daan van

Hi, I'm your 3D Hu
this order, if you
just place a com

page. If you need




INNER CASING

Whilst the main case would protect
the components from large physical
damage, there is still some protection
needed on the inside



Sponge

| 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 | found was that
black sponge is extremely difficult to come
by. | searched a large number of craft
shops throughout Newcastle, and none

of them were able to supply me with any.
Instead, | had to make do the sponge from
some paint brushes. This was the right
material | needed, and | collected a variety
of sizes to fit the needs of the case. | first
began by removing any plastic from the
inside of the brushes

89



Base Layer

| 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.

| 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

90




Component Frame

| 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 | was able to make a correct
and secure fit for the actual tracking device.

With the device safely contained between
the sponge, | 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

91




Sponge Lid

As with creating the base layer, | began
by using one of the larger sponges. | cut
the sponge to a rough shape, as close as
| could to that of the inside of the frame.
However, instead as with the base layer, |
had to make sure that | cut the sponge in
half (thickness). This was to make sure it
wasn'’t crushing the TinyDuino

| 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, | used super glue to fasten it down

Finally, | made sure that the edges of the
sponge were neat and double checked
they didn’t cover the clips in anyway). To do
this, | simply went along the edges with a
craft knife to trim off the excess.




WEBSITE

For all of the information to be clearly
displayed; as well as improving the
brand image for PawPrint, | would have
to begin constructing the website
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Branding

Instead of focusing towards a website that
targets the nurses (as | did in my previous
semester), | decided to focus all attention
onto the promoting of PawPrint itself.
Therefore, in order to do this, | would have
to create a site that would be able to give
information about PawPrint, as well as sell
the products which are available

| would therefore have to make a website
that would be compatible for all devices
(including mobiles)




Wordpress

In order to create the website, | 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 | would be
able to incorporate a theme. This would
contain a pre-set design in which | 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, | downloaded a selection of plugins.
These would help to reduce the amount of
time in which | 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 | wish to include

The plugins | downloaded are:
o Page Builder by SiteOrigin
o SiteOrigin Widgets Bundle
Visual Editor by BlackStudio TinyMCE
Widget

o Contact Form 7
o Easy Google Fonts
o Lightbox Plus Colorbox
o Spacer
o Title Remover
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Editing the theme

As stated before, the benefit of using the
theme is that | 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

par. Here | 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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< PawPrint Home Clent Act

You are customizing

General

Background Color v

Background Image - -

; B Choosing logo
Upload a logo —

Again, as with the editing of the main
layout, | 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.

No image selected

Select Image

Static Front Page

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 | 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.

| felt that images which were displayed

on this site were a much higher quality
than the ones | had produced. Therefore,

| 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 | had already tested the tracker to make
sure that it was up and running, | 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, | 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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USER TESTING

After all separate features were all
individually up and running, | decided to
test them to see if they would work

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



Tracking Collar

The way | made sure that the collar was
fully functioning, was through doing a test
on myself. | decided to gain assistance
from one of my friends, Sam Turpin, in order
to complete this test. Basically, | 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, | 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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® OO0 dogtracktest_13_10 | Arduino 1.0.5

dogtracktest_ 13 _10 §

#include =Adafruit_CC3E0H.h=
#Finclude =SFPI.h=

#define ADAFRUIT_CC3BBA_IRD] 2
#def ine ADAFRUIT_CC3BBE_VBAT A3
#def ine ADAFRUIT_CC3B8E_CS g

Adafruit_CC3808 cc3888 = Adofruit_CC3888{ADAFRUIT_CC3BBA_CS,
ADAFRUIT_CC3BBA_IR0, ADAFRUIT_CCIABE_VBAT,
SPI_CLOCK_DIVIDER

#def ine WLAN_SSID "% IFE GUARD FOR HIRE*"
#define WLAMN_PASS "caroline3d"
#define WLAN_SECURITY  WLAMW_SEC_WPAZ

Adafruit_CC3ERE_Client www;

#def ine WEBSITE " L agm .me LUk

#def ine WEEBPAGE "Aunnddogtrack fAupdatez . phpYdata="
#def ine FREQUENCY 18668

#def ine MAXAPS 3

#define SCANTIMEOUT 188
#define IDLE_TIMEOUT_MS &BA8A
uint3Z_t ip;

€ -

Problem uploading to board. See http://www.arduino.cc/en/Guide [Trou
Binary sketch size: 24,544 bytes (of a 38,720 byte maimum)

Arduino Pro or Pro Mini (3.3V, 8 MHz) w/ ATmega3Z28 on /dev/tty.ushserial-[



Dog

To make sure that the case would work with
an actual do, | 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




EVALUATION

Now that my testing was complete, |
would be able to evaluate my project



Evaluation

Overall, | am very pleased with the
outcome of my final project. | felt that | have
demonstrated a large range of abilities and
methods throughout this design process;
and | have been able to tackle some of the
most difficult situations in my field of work.

| 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, | 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 | feel that with more
time | could have been able to try and
resolve this matter. | have tried to make the
brand PawPrint appear as professional as
possible, and | 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.

| find that | am very pleased with the end
result of my work, and that | have managed
to meet the requirements | set myself to
the best of my ability. Clearly, if | was to
develop the collar further, | would reduce
the overall size, and look further into

other technologies that have much larger
memory. Even with all of the issues faced, |
am proud that | have manage to produce a
final result, and look forward to continuing
the brand development in the near future
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