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Executive Summary

Smart Scout is an innovative solution for detecting a person whose health in danger and
informing concerned persons about that danger. It is a smart device application system that
provide patient care and health monitoring 24/7. This Smart Scout band capable of reading a
human's Pulse Rate and SpO.. First of all, we will develop the band to sense the subject’s
physical parameters (like pulse-rate, SPO2). This band will send the data to the mobile app.
Mobile App send data to cloud hosting (Google Firebase Real Time Database) and receive data
from cloud hosting (Google firebase). Mobile send notification to the guardian in case of any
danger (SMS or call).

Machine Learning (both Regression and Classification) to analyze subject parameter and hence
determine whether subject is in normal or critical condition and prompt the physician or close
relatives of the subject if user is in the danger.

Second main feature of our app will be to use ensemble of sensor readings for anomaly
detection of a faulty reading from any sensor of the two (whether it’s through interference,
attenuation or some other factor).

There are many health issues that are completely impulsive. People they are at the risk of,
heart attack, collapsing and stroke are most probable to be found dead when too late to
approach. According to CDC, heart-failure ranks first in their list of the top leading causes of
death while stroke ranks fourth. According to a statistical research conducted by the Centers
for Disease Control and Prevention (CDC). The leading cause of death was heart diseases while
stoke ranked 5th. Some of the causes of death had the same thing in common, they were quite

unpredictable.
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Chapter 1

Introduction
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Chapter 1: Introduction

Smart Scout is an innovative solution for detecting a person whose health in danger and informing
concerned persons about that danger. It is a smart device application system that provide patient care
and health monitoring 24/7. This Smart Scout band capable of reading a human's Pulse Rate and SpO,.
First of all, we will develop the band to sense the subject’s physical parameters (like pulse-rate, SPO2).
This band will send the data to the mobile app.

Mobile App send data to cloud hosting (Google Firebase Real Time Database) and receive data from
cloud hosting (Google firebase). Mobile send notification to the guardian in case of any danger (SMS
or call).

Machine learning to analyze subject parameter and hence determine whether subject is in normal or
critical condition and prompt the physician or close relatives of the subject if user is in the danger.
Second main feature of our app will be to use ensemble of sensor readings for anomaly detection of a
faulty reading from any sensor of the two (whether it’s through interference, attenuation or some

other factor).
1.1. Background

There are many health issues that are completely impulsive. People they are at the risk of, heart
attack, collapsing and stroke are most probable to be found dead when too late to approach.
According to CDC, heart-failure ranks first in their list of the top leading causes of death while stroke
ranks fourth. According to a statistical research conducted by the Centers for Disease Control and
Prevention (CDC). The leading cause of death was heart diseases while stoke ranked 5th. Some of the

causes of death had the same thing in common, they were quite unpredictable.

1.2. Motivations and Challenges

If we want to complete this project, it will be desirable to learn some programming languages and go
into skilled with these programming languages, so it will necessary to study online and research on it

to make this project complete successfully.
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Time is also the major challenge in order to complete this project, because only few months are

available for us to complete this project. But trust of our teachers always motivate us.

1.3. Goals and Objectives

1.3.1. To provide connectivity and guidance to Smart Scout to be a powerful supporter for
services that work for patients.

1.3.2. Bring the public’s opinions to the heart of national choices about the NHS and the social
care.

1.3.3. To build and develop an operative learning and values those are based on Smart Scout.

1.4. Literature Review/Existing Solutions

We are pioneer in this technology as commercial product in Pakistan, no one is doing. Even there
is no direct competitor in all over the Pakistan. But some similar products are using to solve this

problem.

Sr.

) Product Name Brief Description Price
Oregon scientific elite heart rate monitor : :

1 It is a watch just take heart rate 15,849
(Sh201)

2  Beurer heart rate measurement It is a watch that takes heart rate 7,099

3 Omron M6 comfort digital blood pressure A digital machine that measure your blood 11.999
monitor pressure ’

1.5. Gap Analysis

1. Maintenance of the system is very tough.
2. There is probability for getting erroneous results.
3. Responsiveness of the user is very less.

4. It takes much time for processing the actions.
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1.6. Proposed Solution

First of all, we will develop the band to sense the subject’s physical parameters (like heart-rate and
SP0O2). This band will send the data to the mobile app using Bluetooth connectivity. Mobile app
Receive data from band and display on the App screen and App send sensors data to Cloud hosting
(Google Firebase) and also fetch data from Cloud Hosting within the App.

Machine Learning (both Regression, Classification and SVDD) to analyze subject parameter and hence
determine whether subject is in normal or critical condition and prompt the physician or close
relatives of the subject (specified in the app at start) if user is in the danger.

Second main feature of our app will be to use ensemble of sensor readings for anomaly detection of a
faulty reading from any sensor of the two (whether it’s through interference, attenuation or some

other factor)

Mobile App Features:
e Registration
e Login
¢ Notification(SMS/Call)
e Cloud Connectivity(Google Firebase Real Time Database)

e Bluetooth Connectivity

Device Features:
e Bluetooth Module (HC-05)
e Sensor( Heart-Rate, Spo2)
e Arduino Nano(Micro Controller)
Future aspects:
e Blood Pressure Measurement
e Increased Accuracy
e Making user-friendly product’s prototype

e |CU/CU Monitoring Facility

Faculty of CS&IT, Superior University Lahore, Pakistan 11
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1.7. Project Plan

Device Development Phases

1. Configuration of Arduino Nano(Micro Controller)

2. Arduino Connect with Sensor (MAX30100)

3. Arduino Connect with Bluetooth Module(HC-05)

4. Band sense the subject’s physical parameters (Heart-Rate, SPO2).

5. Band will send the data to the mobile app.

Mobile Application Development Phases
1. Splash Screen
2 Registration System
3 Login System
4. Google Firebase Connectivity
5

Bluetooth Connectivity

Machine Learning (Deep Learning Implementation) Phase
Machine Learning (Classification and SVDD) to analyze subject parameter and hence determine
whether subject is in normal or critical condition and prompt the physician or close relatives of

the subject (specified in the app at start) if user is in the danger.

Faculty of CS&IT, Superior University Lahore, Pakistan 12
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1.7.1. Work Breakdown Structure

Smart Scout
Wbl Application Smart Scaut Band Mathing Lesming
Login/ Regatration Blutogth Cannwetion Firetase Conniaction Hotficatian Blugtath Module Sersers IntEgratan... Ardulng Connection Data Callectian SiM Implementation V0D Implemintatian

Figure (1.1) Work Breakdown Structure
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1.7.2. Roles & Responsibility Matrix

The purpose of roles & responsibility matrix is to identify who will do what.

WBS | WABS Deliverable | Activity # Activity to Complete Duration | Responsible Team
" the Deliverable (# of Days) Member(s) &
Role(s)
001 Mobile Application 001 Login/Registration 1 week Zeewaqar
002 Mobile Application 002 Bluetooth Connectivity 2 weeks Zeewaqar
003 Mobile Application 003 Firebase Connectivity 2 weeks Zeewaqar
004 Mobile Application 004 Notification 1 week Zeewaqar
005 Smart Scout Band 001 Arduino Configuration 1 week Nadeem
006 Band 002 Sensor Integration 1 week Nadeem
007 Band 003 Bluetooth Module 1 week Nadeem
008 Machine Learning 001 Data Collection 2 weeks Abdullah
009 Machine Learning 002 SVM 3 weeks Abdullah
010 Machine Learning 003 SvDD 3 weeks Abdullah
1.7.3. Gantt chart
Sep Oct Nov Dec
JRshiian s D-. Stat  Finish |"o 3 [ Sep10  Sep17 | Sep24 | Oct1 | Oct8 | Oct15 | Oct22 | Oct29 | Nov5 | Novi2 | Nov 19 | Nov 26 | Dec3 | Dec 10 | Dec 17
Arduino Configratior 1w 08/0317 09/0717
sensor integration 2w 09/0917 092117 ]
Bluetooth Configrati 2w 09/22117  10/0517 ]
Band Designing 1w 10/06M17 1012117
Registration(Mobiles 1w 10112117 1011817
Login 1w 101917 10/2517

Bluetooth Connectiv. 2w 10/26M17  11/0817
Firebase Connectivi 2d 110917 1171017

SMS Module Tw 1MMAN7 111617 I

Bugs Fix 4d MATHT 12217

Data Gathering Tw 1172317 1172917

Machine Learning 2w 1210117 121417 ]
SVDD Implementati 2w 12/1817 12/2817

Band Version 2 4w 010118  01/26/18

Figure (1.1) Work Breakdown Structure
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Chapter 2

Software Requirement
Specifications

Faculty of CS&IT, Superior University Lahore, Pakistan 15



Project Report: Smart Scout

Chapter 2: Software Requirement Specifications

2.1. Introduction

The Software Requirements Specification is designed to document and describe the agreement
between the client and the developer regarding the specification of the software product. Its primary
purpose is to provide a clear and descriptive “statement of user requirements” that can be used as a
reference in further development of the software system. This document is broken into a number of
sections used to logically separate the software requirements into easily referenced chunks. This
Software Requirements Specification aims to describe the Functions, interfaces, Attributes and Design
Constraints imposed on Implementation of the software system described throughout the rest of the
document. Throughout the description of the software system, the language and terminology used

should unmistakable and constant through the document.

2.1.1. Purpose

The purpose of this document is to present a detailed description of the application. It will explain the
importance and features of the application, the interfaces of the application, what the application will
do, the constraints under which it must operate.

2.1.2. Document Conventions

This document uses the following:

DB Database
ER Entity relationship
DDB Distributed Database

2.1.3. Intended Audience and Reading Suggestions

Audience of the SRS is Project manager which use SRS to evaluate the project in all phases of SDLC to
evaluate, either project progress going according to System requirements. SRS also used by the
designer to make appropriate design flow of the product according to SRS.

Developer uses the SRS to check either the implementation fulfill the functionalities of the product
which are defined in SRS.

Testers use the SRS to check functionality of product at different testing stages either product
functionality is according to System requirements or not.

Quality assurance team uses the SRS to check the quality of the product like reliability, product

response, also check the functional requirements.
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2.1.4. Product Scope

Our Product has huge scope in the market since there are a number of heart patients (while doctor to
patient ratio is pretty low) as well as disabled or senior citizen who are in need of a 24/7 monitoring
but resources (either relatives don’t have time or even paramedical staff is not available all the time)
are unavailable for close monitoring all the time.

2.2. Overall Description

2.2.1. Product Perspective

Smart Scout is an innovative solution for detecting a person whose health in danger and informing
concerned persons about that danger. It is a smart device application system that provide patient care
and health monitoring 24/7. This Smart Scout band capable of reading a human's Pulse Rate and SpO,.
First of all, we will develop the band to sense the subject’s physical parameters (like pulse-rate, SPO2).
This band will send the data to the mobile app.

Mobile App send data to cloud hosting (Google Firebase Real Time Database) and receive data from
cloud hosting (Google firebase). Mobile send notification to the guardian in case of any danger (SMS
or call).

Machine Learning (both Regression and Classification) to analyze subject parameter and hence
determine whether subject is in normal or critical condition and prompt the physician or close
relatives of the subject if user is in the danger.

Second main feature of our app will be to use ensemble of sensor readings for anomaly detection of a
faulty reading from any sensor of the two (whether it’s through interference, attenuation or some

other factor).

Faculty of CS&IT, Superior University Lahore, Pakistan 17
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2.2.2. Product Functions

Smart Scout Device

e Band sense the subject’s physical parameters (Heart-Rate, SPO2).

e Band will send the data to the mobile app.

Mobile Application Development
e Registration System
e Login System
e  Google Firebase Connectivity

e Bluetooth Connectivity

Machine Learning (Deep Learning Implementation) Phase

Machine Learning (both Regression and Classification) to analyze subject parameter and hence
determine whether subject is in normal or critical condition and prompt the physician or close
relatives of the subject (specified in the app at start) if user is in the danger. Anomaly detection
of a faulty reading from any sensor of the two (whether it’s through interference, attenuation

or some other factor).

2.2.3. User Classes and Characteristics
There are three types of users that interact with the system:
e users of the mobile application
e Doctors
e Pharmacist
Each of these three types of users has different use of the system so each of them has their own
requirements
2.2.4. Operating Environment

The application will only be available for the Android operating systems. The application shall only be
used with compatible android devices

Faculty of CS&IT, Superior University Lahore, Pakistan 18
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2.2.5. Design and Implementation Constraints

There are few constraints that the system should follow. They are:

= All the inputs should be checked for validation and messages should be given for the

improper data. The invalid data are to be ignored and error messages should be given.

=  Application will be developed for android OS only and will not run on 10S or any other

OsS.

=  Application will not work without internet.

2.2.6. User Documentation

SRS document

2.2.7. Assumptions and Dependencies

One assumption about the product is that it will always be used on mobile phones that have enough
performance. If the phone does not have enough hardware resources available for the application and

user does not have band then application does not work

2.3. External Interface Requirements

2.3.1. User Interfaces

The interface will meet the following requirements to conform to the user’s needs. It will be simple
and easy to understand. Controls which allow the user to interact with the application will be clear
and imply their functionality within the application. The interface will include user inputs as well as

2.3.2. Hardware Interfaces

e Arduino(Microcontroller)
e Bluetooth Module
e Heart Rate Sensor
e SpO; Sensor
2.3.3. Software Interfaces

e Android Studio
e Arduino IDE

e Google Firebase
e SVM

e SVDD

Faculty of CS&IT, Superior University Lahore, Pakistan 19
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2.3.4. Communications Interfaces
The communication between the different parts of the system is important since they depend on each
other. However, in what way the communication is achieved is not important for the system and is

therefore handled by the underlying operating systems for both the mobile application and the band
2.4. System Features
The App helps you stay connected to the doctors. You will have access to features that make

your experience more effective and more efficient.

Features include:

2.4.1. System Feature 1 (Mobile App Features)

e Registration

e login

e Bluetooth Connectivity

e Google Firebase Connectivity
o Notification

2.4.2. System Feature 2 (Device Features)
e Real time readings
e Measure heart rate
e Measure Spo2

e Send Reading to Mobile App(Using Bluetooth)
2.4.3. System feature 3 ( Machine Learning)

e Predict patients health using deep learning

e Save previous record of patient

2.5. Other Nonfunctional Requirements

2.5.1. Performance Requirements
Performance is measured in terms of system’s output. Requirement specification plays an important
role in the analysis of the system.

e System should be accurate

e System should be better than the existing system

Faculty of CS&IT, Superior University Lahore, Pakistan 20
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2.5.2. Safety Requirements

The user in the application is provided with user name and password for authenticating before the
login process. Invalid users are blocked from logging in. As the application is deployed in user machine
each user can be provided with a login facility authenticates with the set of username and password
for restricting the unauthorized users from logging in to increase the strength of the passwords the

process of encryption and decryption can also be applied

2.5.3. Security Requirements

As the source code or software is deployed under the user machine. No security is provided to the

user code

2.5.4. Software Quality Attributes

5. Reliability
The application will meet all of the functional requirements without any unexpected
behavior. At no time should the gauge output display incorrect or outdated information
without alerting the user to potential errors.
6. Availability
The application will be available at all times on the user’s Android device, as long as the
device is in proper working order. The functionality of the application will depend on any
external services such as internet access that are required. If those services are unavailable,
the user should be alerted.
7.Security
The software should never disclose any personal information of any users, and should collect
no personal information from its own users.
8. Maintainability
The application can maintained easily.
9. Portability
This software will be designed to run on any Android operating system version 2.3 or higher. The

software will be forward compatible for all currently released Android operating system versions.
2.5.5. Business Rules

Currently in Pakistan pharmacy chain trend is increasing due to which we got opportunity to sell our
product through them to save our distribution cost. So we are targeting main pharmacy chains.
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Chapter 3

Use Case Analysis
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Chapter 3: System Analysis

Following use case model shows how a mobile phone use will interact with mobile application system.

3.1. Use Case Model

Smart Scout

b Registration

include ) S
1 . include o

= # <.

v Activate ~_
__:-_'_:'._.-- BT R — '-ﬂ-..__‘:_:_\:::\}
Rate and 5po2 Vi
S
1 '
Patient include / Guardian

1 rd
I

Measure Heart
rate and Spo2

Receive
Emergency
Message

Figure (3.1) Use Case Model
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3.2. Use Case Descriptions

Actors Actions Description
User |login The user will enter login in order to access the application.
In case of wrong password or wrong email ,user will not login

Registration New user will sign up by filling the requirements
Activate
Bluetooth User will activate device by using band to measure heart rate or SPO2
Send The Guardian will receive the message
Emergency
Message
View heart User will view heart rate or SPO2 on mobile screen
Rate and
SPO2
Measure
heart rate OR
SPO2 User will measure heart rate or SPO2 using band
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Use case 1: login

LOGIN
Actor
LOGIN
Reqg-no: 1
Use case id: 1001
Description: The user will enter password and email in order to access the

Application. In case of wrong password or email user will not login

Use Case 2: Send Emergency Message

Send
Emergency
Message

- :
7

Actor

Send Emergency Message

the guardian.

The receiver will receive the message.

Reqg-no: 2
Use case id: 1002
Description: Prewritten emergency message will be send to the pre saved contact of

Faculty of CS&IT, Superior University Lahore, Pakistan
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Use Case 3: View heart rate or SPO2

include

View Heart Rate
user and Spo2

View heart rate or SPO2

Reg-no: 3
Use case id: 1003
Description: User will view the heart rate and spo2 on mobile screen received

from the device

Faculty of CS&IT, Superior University Lahore, Pakistan
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Use Case 4: Measure heart rate and SPO2

System

<<include>:=

View heart rate or
SPO2

User

Send Emergency Message

Reqg-no: 4
Use case id: 1004
Description: User will measure heart rate or SPO2 using device.
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Chapter 4: System Design

4.1. Architecture Diagram

Guardian

Device (Band)

Bluetooth

Application

Firebase

Figure (4.1) Architecture Diagram
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4.2. Domain Model

[— measure ————— 1.* — Heartrate
1 +Value : int
|
Patient
"1==} +p_email : String
+ p_password : string -
Logm
1 + Email : string
1 + password : string
- 1 vz
Registration : ~Id:int
+1d:int n
+Password : String / 1
i faeri A Guardian /
/ +g_email : String
measure +g_password : string 1
- // 1
1. Emergency call or message
= + Message : String
SPO2
e
+value : int 1
'~ VECEIE i ] - ¥, et

Figure (4.2) Domain Model
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4.3. Entity Relationship Diagram with data dictionary

1 1
Guardia patient |
t 1

APP

1

1
Generate @
1 M
@’ profile Heart rate SPO2
message | ~——< s | PO | ] TETEE | ==

Emergency
Notification @
password graph _

Figure (4.3) Entity Relationship Diagram with data dictionary
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4.4. Class Diagram

Legm

+ Email : string
+ password : string
=Id:int

Emergency call or message

+ Message : String

[— measure 1.4 — Heart rate
1 +Value : int
|
Patient +ReturnValue()
I 1= +p_email : String
+ p_password : string
¥ ~ login{
! + logout(}
S ig ;
Registration
+1d:int
+Password : String / .
. o ! Guardian /
/ +g_email : String
e + g_password : string
/
=
== loginf)
+ logout()
1.*
™=
SPO2
+value :int '
+ReturnValue() L
VECEIE e

Figure (4.4) Class Diagram
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4.5. Sequence / Collaboration Diagram

lnvalid; user

Patient_class Guardian_class Login_form Device_class Firebase_data_class
| | I |
| | | |
| |
I s 1: Input credentials l
| I ' 3: valid user
| |
I *—‘4: login successful——

‘———-—-—4; login spccessful |

|
|
|
5: Activate device %
|

|
t
|
b: measure heart rate or SPO2
: |
|

|

| |

| t 7: transfer data to APP —

: 8: send daka to server ————————
I‘V: generate emergency call

|

|

1

|
|
| : i :
[ Ll:input credentigls 2: veflify user >'
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

|
t
|
4
T
|
|
|
|
|
|
|
|
|
|
]

S S LR | M

Figure (4.5) Sequence / Collaboration Diagram
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(— toginSuccossht

Figure (4.6) Sequence / Collaboration Diagram
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Login Validate Firebase
Screen User
| I
| |
,JI_ I I
| I
I ——
click on login buton |
7 ——
Valldateliserusend password usenD:found
! passwond:matchad
et 5
r *
T
|
|
e
r Usar login successful
) 1
Valdatelsen passwordMatchad)
- —_—
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4.6. Activity Diagram

Start

Registration

\/

Login K—

Invalid

Valid
View Heart Rat
e ; € <: Receive Data Via
Spo2 Bluetooth
No
Genertae Emergency , Bluetooth on?
Message

Device

Vv

Activate

Sensor Measure Heart Rate
and Spo2

Transfer Data to Mobile
Via Bluetooth

.|=';>-End

Figure (4.7) Activity Diagram
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4.7. Component Diagram

OAppStart

Mobile
Login Enter email
/ sign up
view heart / Enter password
rate & SPO2
get heart rate and

SPO2 from device

Message —O

Message
Ji Firebase
end ‘

App Record

emergency
message

end emergency
Notification to
guardian

E Generate

Figure (4.8) Component Diagram
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4.8. Deployment Diagram

Device/ sensor

1 Microcontroller .
I ) Firebase server

Arduino
Bluetooth

Android Client

Android App

Figure (4.9) Deployment Diagram
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4.9. Data Flow diagram [Level 0 and level 1]
Level O:

This is the data flow diagram (level 0) of application.

0.0
smart scout

NS

device

Figure (4.10.1) Deployment Diagram
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Level 1:

This is the data flow diagram (level 1) of application.

LEVEL-1 10
Bluetooth

reading

Data v
Patient Device Reading

Guardian

Message

4.0
Emergency Message

Figure (4.10.2) Deployment Diagram
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Chapter 5: Implementation

5.1. Important Flow Control/Pseudo codes

Start ==—?

Registration
\/
y DEVICE
Login H
Invalid ! !
Activate

Valid

View heart rate, Recieve data
SP02 Kl +iabluctooth

v

Generate emergency NO
notification to 1 Bluetooth on?

Guardian

C‘.B:b- End

Figure (5.1) Important Flow Control/Pseudo codes

Sensor measure heart
rate and SPO2 on real
time

Transfer data to mobile
via bluetooth
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5.2. Components, Libraries, Web Services and stubs

Components
Hardware:
e Arduino Nano(Micro Controller)

e Bluetooth Module( HC-05)
e Heart Rate & Spo2 (MAX30100)
Software:

e Android Studio (Java)

e Arduino IDE( Arduino C)

e Python

e Google Firebase

Libraries

e Python(Tensor Flow)
e Python (Anaconda)
e Google Firebase Database Library
e Max 30100 Library

Web Services

e Google Firebase Real Time Database

e Google Firebase Authentication

5.3. Deployment Environment

There are two deployment environment one is Android OS and cloud base environment where

our data will be store. We used android studio to build our App and connected with the

Hardware components like Bluetooth module all the data fetch by the Bluetooth module

control by an Arduino Nano Microcontroller.
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5.4. Tools and Techniques

Hardware

e Arduino(Microcontroller)
e Bluetooth Module

e Heart Rate Sensor

e SpO; Sensor

Software

e Android Studio
e Arduino IDE

e Google Firebase
e Anaconda

Programming Language

e Python

e Arduino IDE (C Programming language)
e Android Studio (Java)

e Android App Layout ( XML)
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Chapter 6

Testing and Evaluation
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Chapter 6: Testing and Evaluation

6.1. Equivalence partitioning

6.2.1 Equivalence Partitions (EP) for Enable Password:

Faculty of CS&IT, Superior University Lahore, Pakistan

Invalid \Valid valid Invalid \Valid
<1 Min -8 >8 Numeric Alphanumeric

(Special
characters)

Test Case Id Input Output

01 1554 Incorrect

02 5hs223 Incorrect

03 5hs22312 Correct

04 J10iih56 Correct

05 256 885 Incorrect
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6.2. Boundary value analysis

Invalid \Valid valid Invalid valid
<1 Min -8 >8 Numeric Alphanumeric

(Special
characters)

Test Case Id Input Output

01 1554 Incorrect

02 shs223 Incorrect

03 shs22312 Correct

04 Jl0iih56 Correct

05 256 885 Incorrect

Faculty of CS&IT, Superior University Lahore, Pakistan
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6.3. Unit testing

The primary goal of unit testing is to take the smallest piece of testable part in the application,
Isolate it from the remainder of the code, and determine whether it behaves exactly as you
Expect. Each unit is tested separately before integrating them into modules to test the

interfaces between modules.
6.4. Integration testing

After completion of our module along with testing, modular coding strategy was used. After
integrating the module with the complete application, time was given to our team to test their
part of module completely and thoroughly. As the whole application is divided into several
modules, there were a lot of variable names and function names, which were common to all
the modules. There existed a lot of session variables, which we had to incorporate into our
module, but as different modules were being developed simultaneously we had to hard code
things in place of the session variables in our module. So at the time of integration a lot of hard

coded things had to be removed and session variables were replaced.
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Chapter 7: Summary, Conclusion & Future Enhancements

7.1. Project Summary

Smart scout is an innovative solution for providing patient health care facility. Our main focus
to develop this project to digitalize our environment and smart solution. This project contribute
in the medical industry to easily measure patients physical parameters like Heart-rate and Spo2
using a mobile App and easy carry hand Band.

We used deep learning to measure accuracy, prediction and health condition of a patient. Deep
learning also beneficial for detecting anomaly detection of sensor. So at the end Smart Scout
contribute to improving a person health condition and predict us on real time of a patient

health condition.

7.2. Achievements and Improvements

Throughout this year, we have come across many challenges that we have never met before.
This was our first time that we have to be in charge of the whole project, and this was a
yearlong project. In addition, it was our first time to deal with programming on Android,
Arduino, Machine learning, Python and hardware. We have learnt a lot from machine learning,
Hardware integration and android development, which was really valuable and beneficial to our
final year project. At the beginning, we were new to Data mining we have to spent massive
time on studying the specifications of the platform and trial running the tutorials and sample
codes before proposing our project idea to our supervisor. However, those spent time were
worthwhile. Technically, the challenge was the Control of number of complains we received
from the end users and how we handle and resolve complains. Our complete project is very
challenging in which we face challenges one after other. The main challenge was handling Data.
Personally, we have to be more self-discipline as besides completing our final year project; we
have also courses to take in the semesters. Time management was the most precious thing we

have learnt in this project. All in all, we had a great experience and we have learnt a lot.
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7.3. Critical Review

Smart Scout is an innovative solution for detecting a person whose health in grave danger and
informing concerned persons about that danger. It is a smart device application system that
provide patient care and health monitoring 24/7. This Smart Scout band capable of reading a
human's Pulse Rate, ECG, SpO2 and body-temperature. First of all, we will develop the band to
sense the subject’s physical parameters (like pulse-rate, ECG, SPO2 and body temperature). This
band will send the data to the mobile app. Our mobile app will use Machine Learning (both
Regression and Classification) to analyze subject parameter and hence determine whether
subject is in normal or critical condition and prompt the physician or close relatives of the
subject (specified in the app at start) if user is in the danger.

Second main feature of our app will be to use ensemble of sensor readings for anomaly
detection of a faulty reading from any sensor of the three (whether it’s through interference,

attenuation or some other factor)

7.4. Lessons Learnt

There are bundle of things that we learnt throughout this project. We came to know how to
interact with physical world through sensors and actuators. Now we came to know how
software interacts with hardware. Whole of this world was new to us. We have successfully
finished this project with the help of team effort and most importantly with the guidance of our

advisor who is very much cooperative.

7.5. Future Enhancements/Recommendations

Future aspects:
e Blood Pressure Measurement
e Increased Accuracy

e Making user-friendly product’s prototype
e ICU/CU Monitoring Facility
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Appendix A: User Manual

This is Mobile App title (Splash Screen)

Appendix A: Ul Design

This is Registration screen where user Register yourself.

This is the field
where enter

. ‘ / Email address
Enter Email here
Enter password
SIGN UP
This is field where

enter Password

A‘A
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A.1. User Interface
This is user interface where user see the values of heart-rate and Spo2 on real time.

2:42

Smart Scout Technical Status

tatus Blutooth

Patient Status

Login/Registration

This Button is used for online
{/> view of data (It is used by
‘| guardian who’s not at home)
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A.1.1. Bluetooth Connectivity and Pairing
This screen shows the Bluetooth connectivity
2:42 A 34% W}
Smart Scout Technical Status

tatus Blutooth This Status Show

— Bluetooth not connected

\

Mode

Patient Status
When connected to

Bluetooth module shows
AW the sensor data on screen

Sp02,
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Appendix B: Information / Promotional Material

This is our Product Logo

SMART SCOUT
Caring for fife

C.1. Broacher

Caring for Life

SMART SCOUT
ea'u'n‘gﬁujlfe

©90000

» Product Description
Smart Scout is a smart device and mobile application system
that provides patient care and health monitoring 24/7. It is an
innovative solution for detecting health risks to a patient whose
health is in danger and notifying those concerned of the risks the
patients is facing.

FoLLowus on: (¥) ®
- - -

ﬂ Sultan Town Lahore wwwxrchqeelu.ml.pi “ +92-321-696-6032 E info@techgecks.com
- e n o 4
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C.2. Standee

SMART SCOUT
ﬁaz[ngﬁn‘/_’lﬁ

» Product Description
Smart Scout is a smart device and mobile application system
that provides patient care and health monitoring 24/7. It is an
innovative solution for detecting health risks to a patient whose
health is in danger and notifying those concerned of the risks the
patients is facing.

» Features

C.3. Company Logo

This is our company logo

. s~

TECH GEEKS

CONVERT CHALLENGES INTO INNOVATION
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Business Card

This is our Business card sample

- ZEEWAQAR SHAH

n Sultan Town Lahore Chief Technical Officer

cto@techgeeks.com
..
www.techgeeks.com.pk

8 +923216966032 VAT ,,sfa(ﬁ)UT

Identity Card Company

This is Sample Identity Card of company

|

T-CH GEEKS

CONVERT CHALLENGES INTO INNOVATION

ZEEWAQAR SHAH

Chief Technical Officer
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