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Background

Tobacco addiction in individuals with Sever Mental

llIness(SMI)

(Brunette et al., Psychiatric Services, 2011)

Cigarette smoking rates in SMI patients: 45%—90%

Cigarette smoking rates in general population: 20%

\\




Background

1 Quitting smoking in SMI patients

(Brunette et al., Health Education Research, 201 2)

Difficulty: Not using the traditional resources
Solution: Using a well-designed program for the SMI
W Constant (24 hours a day) monitoring Qj"

W Access to structured computer programs




Problem Statement

To design a cigarette case to help individuals with

severe mental illness (SMI) quit smoking through a

structured smartphone application interface. The
complete system is known as the Pack Pal.



Motivation

Research shows: people with nervous disorders
want to stop smoking.

No successful program /therapy to aid quitting due to
resources not being targeted to individuals with

SMI.

The Pack Pal system is a coach and collects data



Design Specification

Case Requirements

Sense
Opening and closing of the case

Number of cigarettes removed

Transmit the data to the smartphone wirelessly

Smartphone Requirements
Deploy countermeasures to discourage smoking behavior
Record trigger and rate craving strength
Analyze the data from the case

Send weekly updates to the subject



Block Diagram
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Case Design
S [0 Sensor Holder 0

1 Dimensions:
5.15" x 3.75”" x 1.8”

11 Cigarette Holder
21 ABS Plastic

1 Future Work

1 Cover

Circuit Holder

Sensor

o1 Battery Holder
Cigarette Holder

Aluminum



Cigarette Sensor Design Options
_

11 Cigarette Sensing

Cigarette

Accuracy and consistency
IR Sensor —_— IR Sensor
- N D Light N DLi ht
Low power consumption | ep |7 — LED :

Minimize components

11 Options
Integrated IR LED /sensor

Depressible switch




Design Matrices

Depressible

Integrated IR

Cigarette Sensing Switch LED/Sensor
Power Consumption (.6) 4 1
Components (.4) 3 3
Reliability (.8) 4.5 4.5
Implementation (.3) 4 2
TOTAL 8.4 6




Wall-charge Lithium lon Battery

o
71 Voltage: 3.7 V

1 Capacity: 2600 mAh

1 Chargeable without
being removed from
the case

1 Theoretical life at 50
mA: 52 hours




34 Hour Battery Test
N

Battery Test Results




Smartcase

o Using Mbed
prototyping board

= Handles case
state(open/closed)

o1 Counts cigarettes

1 Communicates with
application via
Bluetooth

1 Broadcasts data

S VRREA A A R )

o1 Waits for reply



PCB Design in Altium

Component Schematics
Circuit Connections
Component Foot Prints

Board to Board Connections

Alllum



Main Circuit
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Sensor Circuit
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PCB Design

1 Component Footprints
o Standard
o Custom
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Android Application Specifications

User interface

Easy to use, large buttons, explanative text
Data

Storage

Accessibility

Representation
Program design and implementation

Always running (background process)

Handling Bluetooth communication



Android Application Framework
—

APPLICATIONS

Contacts Phone

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telephony Resource Location Notification

Package Manager
— s Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media Core Libraries
< Framework

OpenGL | ES FreeType Machine

SGL SSL

LINUX KERNEL

Display
Driver

Flash Memory Binder (IPC)

_amera Driver 3
Camera Drive Driver Driver

Audio Power

o Jriy
Keypad Driver WiFi Driver Drivers Management

Framework Layout
(http:/ /ows.edb.utexas.edu/site /collaborative-bluetooth-edumanet /android-sdk-2)



Major Application Components

User Interface (Ul)

The part of the application that the user will interact
with on a regular basis.

Assigned Views upon runtime

Considerations: responsiveness, intuitiveness, aesthetics

Bluetooth Handler

Asynchronously handle device discovery, connection,
and transmission.



User Interface Screenshots

SECOND, MAKE A LIST OF YOUR T?,gew f}JT;’SOJgURRﬁ;ggSST?O
D0F Trie Lot To HeLh Remp QUIT SMOKING IN THE BOXES

AND MOTIVATE YOU WHY IT'S BELOW AND THEN PRESS

O R S— v RGO
IMPORTANT FOR YOU TO QUIT. NEXT.

CHICE SERE BIRRI SOME EXAMPLES OF WHY PEOPLE
' WANT TO QUIT ARE:
1) TO LIVE A HEALTHIER LIFE.
WELCOME TO YOUR PROFILE.
SUITIREAN RIRE FEISKAN THIS IS WHERE YOU CREATE

&)

TRACKING MY SMOKING 1 PRESS HERE TO
PRESS HERE TO
GET TO THE NEXT GET TO THE NEXT

@ SCREEN SCREEN

GETTING HELP WITH KOT SMOKING | PRESS HERE TO GO | PRESS HERE TO 6O PRESS HERE TO

GET TO THE NEXT
BACK TO THE LAST
SOREEN BACK gg THE LAST GSCREEN

REEN

2)TO LIVE LONGER FOR SOMEONE
YOU CARE ABOUT (LIKE A CHILD,

YOUR USER PROFILE AND SET
BROTHER, SISTER, OR PARTNER).

YOUR QUIT SMOKING GOALS,

3)TO ENJOY EXCERCISE AGAIN.




Bluetooth Basics

N I —
01 Serial Port Profile (SPP)

o Application representation of virtual serial ports

1 RFCOMM

1 Low level emulation of RS-232 serial communication
PR A PROTOLCU UL

Application A Application B
Serial port - Serial port
emulation or other API emulation or other API
RFCOMM SDP e : RFCOMM SDP

DevA DevB

Bluetooth Profile Stack
(https:/ /www.bluetooth.org /Building /HowTechnology Works /ProfilesAndProtocols /HSP.htm)



Future Work and Implementation

Future Work Implementation
PCB Design Participant Testing
Application Clinical Trial
Bluetooth

connectivity

Case
integration
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