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Project Descripiion

% Harness that is designed for dogs
% The harness will be mounted with an electronic device
% Device will measure health information from the dog

% Harness will be connected with a mobile device using a
bluetooth connection

% The mobile application will store information abbout the
dog's health as well as show real time vital information




Project Motivation

% To enable owners to have real-time health information
about their dog

% To tackle the lack of available smart fechnologies for
dogs

% To enable owners to store pet information and access it
easily

% Because dogs are awesomell

. N

MOTIVATION

You can tell when it's just not there.




Project Godals

< Measure Heart Rate

% Measure Temperature
% Include Pedometer

% Store Information on a mobile application

% Comfortable and lightweight

GOALS

% Include Global Positioning System

% User Friendly




Why a harness and not a collare

% Comfort - it does not choke or injure the dog's throat

% Surface Area - more space to place the PCB and any peripherals
Durability - harness fabric will help protect some components

Safety — wiring will be easier 1o protect from damage and also deter
the dog from damaging any of the components

Aesthetics - circuit/sensor placement and wiring will be easier to
conceal for a more attractive look




Veterinarian Consuliation

|ldeal location for external sensors
Canine temperature can vary wildly
Typical fever for a dog begins at 103.5 °F
Normal resting heart rate range for dogs:

o Puppies - 160 to 220 bpm

o Large Adult - 60 to 100 bpm

o Small Adult - 100 to 140+ bpm

Could be used in veterinarian offices

% Healthy dogs should be walked a minimum of 30 min. a day




Project Specifications

Low Cost (Budget):

Small PCB:

Low Voltage:

Info Quick Response displayed:
Lightweight:

GPS Accuracy:

GSM Response Time:




Elite “Spanker” Harness
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Ample surface area for device mounting
Durable and attractive

Fabric allows for sensors to be concealed and protected
Cost $23.68




Circuilt Enclosures

Main PCB Enclosure

% Tough and Durable ABS Plastic

% Low Cost - $14.95 af Radioshack

% Small in size - Dimensions are 4.5" X 3.25" x 1.5"
% Very light weight

% Comes with battery sloft

GPS + GSM Enclosure

% Tough and Durable ABS Plastic

% Low Cost - $9.55 on eBay

% Small in size - Dimensions are 5" x 2.5" x 1"
% Very light weight




Overdll Design Flowchart
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Hardware Components

Microcontroller - Atmel ATMega328P-PU
Accelerometer — Adafruit 3-Axis (MMA8451 )
Bluetooth - SH-HC-08 (CC2541)

Heart Rate Sensor — SEN 11574 (APDS 2008)

Temperature Sensor — DS18B20
Main Battery - 9V Alkaline

Buck Converter - MP1584EN
Cellular GSM + GPS - Fona 808

GSM Battery - Li-Polymer 3.7v




Removable
Chip

Onboard Clock

Clock Speed 8MHz - 16 N

Voltage - 2.5V, 3.3V, 5V
8V -3.6V 45V-5V ¥ Memory — 32 KB Flash

. Arduino compatible
umber of Pins 2 h d
» UART communication capable

Cost — Development board $24.95
Acquisition — Arduino website/Arrow electronics




Bluetooth Module — SH-HC-08

3,1;:1 » UART wireless qommunicoﬂon module
- Bluetooth Version 4.0
Range — 10 meters
Voltage -3.3 V1o 5.5V
- Low current draw, only 9 mA
Arduino compatible
Cost-$7.99
Acquisition — Amazon




Accelerometer — Adafruit 3-Axis MMAS8A451

FLORA ADXT 345-BB
LEM303

32cmxl3cm 14 mm diameter 25mm x 25mm
(large) {small) (moderate)

Unknown (datasheet 16-bat 13-bat
unavailable) (Very High) (Moderate)

Detects mofion, tilf, and basic orientatfion
Voltage - 3.6V

Current Consumption - 6 yA to 165 YA
Arduino compatible

Cost-%$7.95

Acquisition — Adafruit website

12C Communication




Heart Rate Sensor - SEN 11574

MAX 30102

SI'1143

Voltage mnput

1.8V -5.0V

1.8V -3.6V

Current input

0.7 LA

9 uA

Dimension

5.6mm X 3.3mm

Cable

No

No

Temp. operation

-40°C to +85°C

-40°C to +85°C

Price

$10

$20

Bright LED Light Detector

Sensor Principle

Heart Rate Sensor - SEN 11574

Arduino Compatible

Long cable

Cost $5

Acquisition - Amazon

Current Consumption - 4mA

Emits and detects light to obtain pulse




Temperature Sensor - DS18B20

DSI8B20

MCP9700

MCPO808

Price

$9.95

$4.95

$495

Usable temperature

-55°C to 125°C

-40°C to 125°C

-40°C to 125°C

Accuracy

+5°C

=2°C

=0.25°C

Cable

Yes

No

No

Voltage

33-55V

Current

9 uA

Water Proof

yes

No

Size

20mm x 0.8mm

2lmm x 13mm

o 0 0 o o o
¥ 00 00 00 00 00 o0

Digital Thermometer
Current Consumption - QUA
Water resistant

Long Cable

Acquisition - Amazon

Cost $9.95

Arduino Compatible

PARASITE POWER
CIRCUIT MEMORY CONTROL

LOGIC

S !

@ DS18B20

64-BIT ROM

INTERNAL Vpp
AND

TEMPERATURE SENSOR

1-Wire PORT

SCRATCHPAD

ALARM HIGH TRIGGER (Tw)
REGISTER (EEPROM)

| ALARM LOW TRIGGER (T0)

REGISTER (EEPROM)

CONFIGURATION REGISTER
(EEPROM)

8-8IT CRC GENERATOR




GPS + Cellular Module

@Q

Li-Polymer Battery 3.7v

Bl - Lp-so03s62
Bl 1200mAK 3.7V
e

Add on function to project

Adafruit FONA 808 mini GSM + GPS
-165dBm Tracking Sensitivity

Current Consumption - 20mA

Requires uFL passive GPS Antenna
Requires GSM/Cellular Antenna

Connects onto any GSM network w/ 2G SIM
Cost $75.85

Passive GPS location detection

GSM/Cellular
uFL passive GPS antenna Quad-Band antenna



Power System

% Supply Power with 9V Alkaline (550mAnh)

ATmega328p-pu
DS18B20 (Temperature sensor)
SEN 11574 (Heartbeat sensor)

SH-HC-08 (Bluetooth) i i
MMAB8451 (Accelerometer) % Formula for urren’r dom
% Amp consumption table. o total capacity (mAh
hour = Acutal current consumption(maA)

Current Consumption (Active mode)
ATMega328p (16 MHz) & 550mAh/31.68 mA = 17h

3168 mA

ANADNTMOWC
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Hardware Schemaiic
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Power System

% MPI1584EN DC-DC 9V-5V

>
>
>
>

3A max current supply
Operate 1.5 MHz

input voltage 4.5V - 28V
output voltage 0.8-20V

Figure 4—5V Output Typical Application Schematic
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Fona 808 GPS + GSM .-

on.
“7DAasICS
6LR61

% Component inside.
> Development Board
MP1584EN 9V-4V
v Alkaline Battery
Atmega328P-PU
FONA 808
m SIM 800 (GSM)

m MIT3336 (GPS)
uFL passive GPS Antenna
> GSM/Cellular Antenna
Ting Sim 2G

i
i
15
i
s i
13
i
L
1
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GSM Li-Polymer Battery 3.7v




Application Reguirements

User Friendly
o eaqasily accessible information
o least clicks as possible
Useful
o pertinent information
o accurately display vitals
Communicate with the harness
o wireless
o able to transfer data
Store Data
o keep track of previous readings
o display previous data to see trend




Implementaiion

% Platform: Android vs Apple

AVAILABILITY  USABILITY  POPULARITY PR;;:CT COsT ACCESSIBILITY

Cperating System 4216 Marke 4Q15 4Q@15 Marke
Share (%) Units Share (%)
80.7]

|




Implementaiion

% |IDE: Android Studio vs Eclipse

AVAILABILITY  USABILITY  POPULARITY PR;;ECT COsT ACCESSIBILITY

Eclipse

£ ) Android
W' Studio




Implementaiion

% Language: Java

AVAILABILITY  USABILITY  POPULARITY PR;JZECT COSsT ACCESSIBILITY




Implementaiion

Android sdk 25
o Supports android 6 marshmellow

Ul Components
o AppCompat v7:25.3.1
o Cardview v7:25.3.1
o Layout 1.0.2

Database
o Sqlite 3.9.2

Bluetooth
o BluetoothAdapter
o GAITT (Generic Attribute Profile)




Software Flow

Launch Application Login Screen Establish Bluetooth
Connection w/ Device

Settings




Ul Flow and Design
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Password

No account yet? Create one




Ul Flow and Design
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FitPaws

FitPaws

All Heart Rate Readings

Welcome Sparky!

Date:

Heartrate:

VIEW HEART RATE Date:

Heartrate:
VIEW TEMPERATURE Date:

Heartrate:

Steps: 12

Heartrate:
Date:

Temperature: 78.35 F

Date:

Heartrate:

Heart rate: 71 BPM

Heartrate:
Date:

Heartrate:
Date:

Heartrate:
Date:

Heartrate:
Date:




Ul Flow and Design

DS
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FitPaws FitPaws

Sparky

All Temperature Readings

Temperature: Dominicvu@gmail.com
Date

Temperature:
Date:

Temperature:
Date:

Temperature:
Date:

Temperature:

Date:

Temperature:
Date:

Temperature:
Date:




Team Member Design Breakdown

Design PCB, Installation
, Assembly Software ,
PCB etching, PCB to o Testing
, Application
Soldering Harness

Dominicvu | || prmary | Primary | Primary _
ai Nguyer




Development Budget

PARTS WEBSITE QUANTITY PRICE COST PER UNIT

/
% Each member of
Temperature sensor DS18B20  hitps:/fwww.amazon.com/ELENKER-Water 51199 $1.92 .
Bluetooth https:/fwww.amazon.com/Core51822-Blust §7.95 $6.36 Th e g ro U p Wl | |
Hzartheat https:/iwww.walmart.comfip/Heart-Rate-| 3580 3464 C O n 'I'ri b U 'I'e % Of

MCU Arduino Uno https:iiwww.amazon.com/Arduino-Uno-F 525.00 30.00

Accelerometer hitps-/fwww amazon com/gp/product/BO0SI 3696 LT T h e -I-O T O | C O ST C

5213 1.7
51.40 $1.12
52368 $18.95
§12.45 $9.96
50.51 50.41
50.54 5043
520.00 $16.00
§1.62 $1.30
575.80 $60.64
59.95 $7.64
511.33 £9.06
5295 5239
529.9% 50.00

ATMega3286P https/iwww.arrow.com/en/products/atmega

SV Alkaline Battery https-/iwww.amazon.com

Harness https:/fwww amazon com/dp/BOTINSHTGY
PCB Circuit Enclosure Radioshack
16MHZ https:/fwww.amazon.com

Diodes hitps:/fwww amazon. com

GSM Battery https:/iwww.amazon.com

Buck Converter MP1584EN https:/fiwww.amazon.com

GPS + GSM module https-/fwww.adafruit. com/added

GPS Circuit Enclosure https:/fwww ebay. com/itm/USA-made-BLA(

PCE https:/ioshpark.com/
DevBoard GPS + GSM Radioshack

P L " = = 5 TR o B 7% R = R S = T |

Testing Subject Target

TOTAL TOTAL
5363.07 £149.70




roject Progress




Project Issues

% Heart Rate Sensor measuremenis/stability:
> |nability to test on a dog via UCF
GPS Implementation
> Needed 2nd MCU for GPS module
BLE connectivity with Android Device

Time constraints on software specifications




Questions?e




DEMONSTRATION VIDEO



http://www.youtube.com/watch?v=KGrF4Zp_Ydk
http://www.youtube.com/watch?v=KGrF4Zp_Ydk

