Asian Journal of Applied Sciences (ISSN: 2321 — 0893)
Volume 06 — Issue 01, February 2018

Smart Life Saver System for Alzheimer Patients, down
Syndromes, and Child Missing Using loT

Diaa Salama Abd-Elminaam

Information Systems Department, Faculty of computers & Informatics,
Benha, Egypt

Email: diaa.salama [AT] fci.bu.edu.eg

ABSTRACT--- Mobile applications are growing very fast. it is used now in every fields in our life as it provides solu-
tions for many problems. Now a day’s child security is an important area of concern. So, we think to transform the
traditional way in Search for missing persons to smart way to avoid many problems that face families and government
in missing people problem using many technologies. This model is developed to rectify the worries of parents regard-
ing their child security.

This paper proposed a model for child safety through smart phones that provides the options such as Near-field com-
munication (NFC), Quick Response Code Reader (QR), and Optical character recognition (OCR) reader to save peo-
ple life or from missing situation. In this scenario, our proposed model provides the maximum security and ensure
finding missing people. our model is connected with a web site via a cloud platform as a service, and manufacture the
10T device to store people information. This proposed system is validated by testing on the Android platform
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1. INTRODUCTION

Human lives are extremely respected in all the world. every day we see problems such as child missing and their
family who are worried about them. there are about 8 million children lose in 2016., also the number Alzheimer’s
patients which about 46 million persons, and down’s syndrome which about from 3000 to 5000 children are born
each year over the world, and also the road accident which about 1.3 million people die in road crashes.

As the popularity of missing people increase as the needing of protect them .so, to improve the security and safety for
missing people, and to solve this problem, we develop a mobile application to serve customers’ requests and save peo-
ple life

or from missing situation. The application is based on a QR code, NFC, and Optical character recognition (OCR)
reader technology that is already in place and used globally in many applications including marketing, archiving, asset
tracking and document management among others.

. This paper is focused with the safety of children. Today child safety is an important issue across the world as child
crime is quickly growing across the world in this paper we have discussed how a smart phone provides safety and
monitoring for the parents so that they can easily found their children according to their requirement.

Our solution is 10T application that help in accident and missing situations

The Challenges to produce an effective system, many parameters should take in our consideration such as cost reduction,
which means saving the memory space and requiring a store area as small as possible. The system should be easier for
each user and does not need a user with special skills to navigate it. Also, availability is required in the system. Availabil-
ity is referred to anyone can access system anytime and anywhere. So, we have a challenge to make the system more ac-
tive, easier, and cheaper.
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Figure 1: the Challenges for building our system

To give more prospective about the research, this section discusses the basic terminology for building the system

1.1 Mobile and cloud Computing

Mobile devices (e.g., smartphone, tablet pcs, etc) are progressively becoming an vital part of human life as the most
effective and suitable communication tools not restricted by time and place. these smart phones, providing lots of fea-
tures which make our life so simple and easier.

The analysis of the impact of mobile computing on the various services shows how the mobile computing has
changed each service. As mobile computing has become more popular over the past decade, it has been under contin-
uous development with advances in hardware, software, and network. Mobile computing has various applications in
our everyday life[1-3]. Use of this technology has become a fundamental skill. With mobile computing we can check
our email messages, our bills, our bank accounts, and our other private information just by using a mobile phone or
laptop anywhere. All the functionalities obligate each exchange data to make it safe and immune from any attack.
Mobile computing services have simplified our lives. Every day we get attached to a new device that includes a lot of
functionalities and is based on mobile computing, as examples, BlackBerry from RIM, iPhone from Apple, Net-Book,
etc. the most popular operating systems such as:

. Symbian
Windows
Palm OS
BlackBerry
i0S
Android
Market share for mobile phones as shown in the following figure. That is the reason for selecting android operating
system. android operating system is that now days millions of users are using smart phones.
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Figure 2: Market Share for Mobile Smart Phones
cloud computing means storing and accessing data and programs over the Internet instead of your computer's hard

drive. Cloud computing, also on-demand computing, is a kind of Internet-based computing that provides shared pool of
resources and data to computers and other devices on demand [4][5].
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1.2 10T Imbedded technologies

The Internet of Things is the intelligent connectivity of physical devices driving massive gains in efficiency,
business growth, and quality of life[6][7].
allows objects to be sensed and controlled remotely across existing network infrastructure.
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Figure 3: loT dimensions

Imagine a world in which every device in the home, workplace and car are connected [7-9]. A world where the
lights automatically turn on when the car approaches the driveway. the coffee starts brewing when the morning
alarm goes off and the front door automatically unlocks when approached by a member of the household, but
stays locked when a stranger arrives on the front step. That is the type of world the Internet of Things can create.
The Internet of things are driven by a combination of three component
1- Sensors & Actuators

a. Sensors: Detect real-world environment.

b. Actuators : Change real-world environment.
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Figure 4: 10T Sensors and Actuators
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2- Connectivity

€ CONNECTIVITY

These inputs are digitized and placed onto networks.

Figure 5: 10T Connectivity options

3- People & Processes (Management)

1.2.1 10T Technologies

Specifications NFC RFID Bluetooth WIFI
Maximum
Coverage Range 10cm 3meter 100meter 100meter
Frequency of
operation 13.56MHz varies 2.4GHz | 2.4GHz,5GHz
Communication 2-way 1-way 2-way 2-way
Data rate 106,212,424Kbps varies 22Mbps 144Mbps
credit card related EZ-Pass, communication
payments, e-ticket tracking between phone and wireless
Applications booking items peripherals internet

Figure 6: 10T Technologies options

1.2.2 Near Field Communication versus Bluetooth
Bluetooth and near field communication share several features; both being forms of wireless communication between
devices over short distances. NFC is limited to a distance of approximately four centimeters while Bluetooth can
reach over thirty feet [10].

NFC technology consumes little power when compared to standard Bluetooth technology. Only when NFC
has to power a passive, unpowered source such as an NFC tag does it require more power than a Bluetooth transmis-
sion.

One major advantage of NFC over Bluetooth is its hassle-free approach to connections. With Bluetooth, you
need to turn it on first, find the device, pair them together, then you can do what you want to do. With NFC, bringing
the two devices within range is enough to facilitate the communication between the two [11].

Lastly, there is the ability of NFC to work with passive RFID tags like the ones used on dogs. So, if imple-
mented properly, you can use your Smartphone to read the ID of a lost dog to identify its owner. Bluetooth is not
compatible with RFID and cannot work in the same way [12].

2. RELATED WORK
To give more prospective about the performance of the compared methods, this section discusses the results obtained
from other resources.

Lee, Tewolde, and Kwon [13] designed an efficient system for tracking the movement of equipped vehicles at any
location and time. They used the popular technology that combines a smartphone application with a microcontroller.
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This in-vehicle device works using GPS (Global Positioning System) and GSM (Global System for Mobile Communi-
cation)/ GPRS (General Packet Radio Service). A microcontroller is used to control GPS, GSM/GPRS modules. GPS
is employed in order to give geographic coordinates at regular periods, whereas GSM /GPRS transmit and update the
vehicle's location. A smartphone application provided with Google Map was developed to monitor the vehicle's loca-
tion displaying the vehicle on the map. The study reveals that users can use a smartphone application to monitor a
moving vehicle on demand and its location, determining the estimated distance and time for the vehicle to arrive its
destination.

Rajai and Ashok [14] carried out a study adopting telematics module that uses the Global Positioning System (GPS),
and Global System for Mobile Communications (GSM) modem. This application is used by users in order to track
their vehicles remotely through a local mobile network. Evidently, the researchers developed a system which utilizes
GPS in order to obtain a vehicle's coordinate and transmit it using a GSM modem. Consequently, this modem locates
the vehicle's place transferring it to the user's mobile number. Moreover, this system enables users to identify the acci-
dent by means of the range of vibration. It is worth mentioning that the main hardware components of this system in-
clude L80- M39 GPS receiver module, SIM900A GSM module, LDT0-028K vibration sensor, RF Transmitter and
Receiver, and Arduino Mega 2560 microcontroller. The study has found that telematics module has ability to demon-
strate the feasibility of near real-time tracking of vehicles, improving customizability, global operability and cost.
Kolaskaret al. [15] discussed the design and the implementation of real-time and offline GPS tracker using Global
System for Mobile Communication (GSM), Arduino, Storage Card (SD), and SIMShield. This system has significant
application for vehicle security; therefore, when a registered user makes a call on a number which is provided with a
GSP application attached to Arduino, the user then receives the location coordinates. Furthermore, the received data
will be automatically stored on SD at the same time in case of existing offline geographical location.

Saxenaet al. [16] developed an anti-theft system that does not only stop the lost vehicle but tracks its location by using
GPS, GMS as well as a web application. This system is put into the sleeping mode when the owner or any authorized
person drives the vehicle or operates it remotely. However, when the theft is discovered, the responsible people send
SMS to the microcontroller; and then, the control signals are issued to stop or cease the engine. In order of restarting
the vehicle, the system will be reset. This application makes the vehicles more secure and there eliminates theft.
Kalaiarasiet al.[17]conducted an experimental study on vehicle securitizing using an embedded system consisted of
GPS, GSM, Arduino microcontroller, Mobile SMS, Internal Memory, and Internet Connection. Their application
monitors the speed as well as stoppage points in real-time and calculates the distance and the duration of stoppage. It
also optimizes fuel cost and improves the efficiency by decreasing the operational costs. To monitor the vehicle on
demand, Arduino is interfaced serially to GSM Modem and GPS Receiver. A GSM modem is used to identify the po-
sition of the vehicle, and the GPS gives details about the latitude and longitude of the vehicle and many parameters.
The data is sent to the mobile and then stored on the internal memory.

Other researches will be found in [18-22]

Also, there are Product for finding missing peoples such as Shoes for Alzheimer patients includes the following Services:
e  Use the shoes design to can wear it.
e  The shoes track the Alzheimer patients anywhere.
e The shoes connected to dashboard to can view the patient location.

The second Product is Tracker includes the following Services:
o s small sensor like the keys model?
e The sensor connected with mobile application to view the location.
e  The tracker alarm when we closer from it.

2.1.1 Features’ Check List:

The following table contains a comparison between the previous two product , and our proposed model *“according to
some options, the (+) means that this option exists in this product and the (-) means that this option doesn’t exist in this
product.

Sys- Proposed
tem Naine model Shoes Tracker
Featurc

Store infor- + - )

mation

NFC Technol- + - )

ogy

Tracking - + +
Offline + - -
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Band Aid + - -
Battery - + +
GSM Connec-| + +
tion

Face Search + - -
Mo_blle Appli- + - N
cation

Dashboard + + -

3. PROPOSED MODEL ARCHITECTURE

The proposed model focus on children in schools or sport clubs and nurseries, and the second customer segment is peo-
ple who travels and we can reach them throw tourism companies and car centers or individuals and old people in elderly
home or hospitals and the down’s syndrome persons in treatment centers, and do some operations like:

Can scan the information by NFC technology or QR reader or write SSN by OCR.
Ask for help request to ambulance or police.
Make Band Aid to patients until ambulance arrived.

Search by missing person face and can identify his information or get similar faces if not get it will save it
and additional information as we can.

Figure 6A: Searching method using QR or SSN

Figure 6B: Searching method using NFC
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3.1 proposed model Scenarios
There are four scenarios for developing and implementation the proposed solutions as shown in Figures (7A, 7B,
7C, 7D).the members of the proposed model Family , Other people , Ambulance centers ,and Police enters

For Family Members should
e  Store family members’ information.

e Use NFC tags in different shapes and store some information on it.
Other people

e  Can request ambulance or police help from application.
e Can listen to Band Aid to help injured person until ambulance arrived.
e  Can search any missing child or person his face.

e Can scan the NFC tag or QR to can contact his family.
Ambulance Center

e Receive help request and the injured information and accident location and finder information.

e Can follow the dashboard statistics to can make decision to improve solutions.
Police Center

e Receive help request and the injured information and accident location and finder information.
e Can follow the dashboard statistics to can make decision to improve solutions.
The architecture of the proposed model is shown in the following figures

Actor 1

I want save my
family a

Order Help ME Tag

(2 7\ (2

o

Figure 7A: First Scenario for proposed model

Actor 2

| |
gisten ‘ NFC ‘ ‘ QR ‘ ‘ OCR ‘ ‘ SSN

1
Get person Info.

T
Police request or
call

‘ Family Call ‘

Ambulance
request or call

) g i)

Figure 7B: second Scenario for proposed model
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Actor 3

Receive Requests

Send Help

JL
u]

Figure 7C: Third Scenario for proposed model

Actor 4

Show Analysis

Decision making

|

Figure 7D: Fourth Scenario for proposed model

3.2 the Architecture for the System development:
321 Barcode detection

- For Barcode detection, we use the Google Mobile APIs which provide bar code detection that read and decode a
many of different bar code types, quickly, easily and locally.

- along with a Camera preview to detect both faces and bar codes in the same image.

Asian Online Journals (www.ajouronline.com) 28



http://www.ajouronline.com/

Asian Journal of Applied Sciences (ISSN: 2321 — 0893)
Volume 06 — Issue 01, February 2018

The Barcode type represents a single recognized barcode and its value. In the case of 1D barcode such as UPC
codes, this will simply be the number that is encoded in the bar code.

The other type of bar codes is 2D bar codes that contain structured data, such as QR codes.

When using the proposed model, we can use mobile application to read barcodes in any orientation - they don't
always need to be the straight on, and oriented upwards

-- the value Format field is set to the detected value type, and the corresponding data field is set.
all bar code parsing is done locally, so you don't need to do a server round trip to read the data from the code.
In this type, we can use a Camera preview to detect both faces and bar codes in the same image.

The following figure show barcode detection algorithms for different types of barcodes.
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Figure 8: Barcode reading and detection algorithms
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Barcode detection consists of the following steps
e Wiring up the Button
e Load the Image
e Setup the Barcode Detector
e Detect the Barcode
e Decode the Barcode

3.2.2 Optical Character Recognition (OCR)

- Optical Character Recognition (OCR) gives a computer the ability to read text that appears in an image, letting
applications make sense of signs, articles, flyers, pages of text, menus, or any other place that text appears as part
of an image. The proposed model uses google API that provide a powerful and reliable OCR capability that
works with most Android devices and won't increase the size of your app.

The following figure show OCR algorithms used in our application
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Figure 9: Optical Character Recognition (OCR) algorithm

3.2.4 NFC Technology
This section describes the basic NFC tasks you perform in Android. It explains how to send and receive NFC data in the
form of NDEF messages and describes the Android framework APIs that support these features.

There are two major uses cases when working with NDEF data and Android:
- Reading NDEF data from an NFC tag
- Beaming NDEF messages from one device to another with android

How NFC Tags are Dispatched to Applications

When the tag dispatch system is done creating an intent that encapsulates the NFC tag and its identifying information, it
sends the intent to an interested application that filters for the intent. If more than one application can handle the intent,
the Activity Chooser is presented so the user can select the Activity. The tag dispatch system defines three intents, which
are listed in order of highest to lowest priority:

We use three intents from google APIs .The first for start Activity when a tag that contains an NDEF payload is scanned
and is of a recognized type (ACTION_NDEF DISCOVERED). If no activities register to handle the AC-
TION_NDEF_DISCOVERED intent, the tag dispatch system tries to start an application with this intent
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(ACTION_TECH_DISCOVERED). The thirdto  started if no activities handle the ACTION_NDEF _DISCOVERED
or ACTION_TECH_DISCOVERED intents (ACTION_TAG_DISCOVERED).

' Activly registered to
NDEF Foatted Tag > NDEF DISCOVERED handle Yes
NOEF DISCOVERED?
— o —‘
Aty regisedto |
handle Yoz

TECH_DISCOVERED
TECH_DISCOVERED?

| 4/
—

!
Activities registered to
TAG_DISCOVERED handle Yes
TAG_DISCOVERED?

Figure 10. Tag Dispatch System

Intent delivered to
Activity

Unmapped or Non:
NDEF Formatted Tag

3.2.5 Data Encryption

For encrypted data on the NFC tag, we using Caesar Cipher

one of the simplest forms of encryption. It is a substitution cipher where each letter in the original message (called the
plaintext) is replaced with a letter corresponding to a certain number of letters up or down in the alphabet.

A|IB|C[D|E|F

AIB|C[D|E|F

Figure 11. Data Encryption using Caesar

4. EXPERIMENTAL RESULTS

This idea of the proposed model briefly helps any person in missing or accident situations, our solution is consisting
of database to store people information and we use azure as a cloud platform in our solution also mobile application to
scan the NFC Tag to get person information to can contact his family or contact with police or ambulance.

4.1 Mobile application explanation:
The following is a detailed description of the mobile application:

Person who permit to enter the mobile application:

Home Screen:

- The first screen in the mobile application.
- Can listen to Band Aid.
- Can get scan feature to get peoples information.
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Figure 12. Mobile Application Home Screen

Scan Screen:

Can get the person information by alternative ways such as (NFC tag — QR — OCR — Phone Keyhoard)

T = 0D . il t70%] 1:09

Write the information :

SSN (14 number)

family phone 1 (11 number)

family phone 2 (11 number)

WRITE

28211231302952
07019511000
01143869579

log :

Figure 13: Searching Results by Scanning using NFC Tag
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Figure 14: Searching Results by Scanning using SSN and QR

T = 0 . B . 7% 1:09
Write the information :

SSN (14 number)
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Figure 15: NFC Data Writing
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Figure 16: Call the family of missing people
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5. CONCLUSIONS

This paper proposes a new smart life saver system for alzheimer patient, down syndromes, and child missing using 1oT.
our solution is consisting of database to store people information and we use azure as a cloud platform in our solution
also mobile application to scan the NFC Tag to get person information to can contact his family or contact with police
or ambulance. The proposed model search for missing people using different technology such as NFC tags, QR, SSN,
and face recognition. Our systems ensure maximum security and ensure finding missing people through smart phones
that provides the different searching methods.
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