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Abstract - [OT technology nowadays is used for many
purposes which make the user’s daily life more comfortable.
Internet of Things is actually the combination of multiple
technologies, realtime analytics, machine learning, commodity
sensors, and embedded systems. These physical devices are
embedded with electronics, Internet connectivity, and other
forms of hardware like sensors. These physical devices can
communicate and interact with others over the Internet, and
they can be remotely monitored and controlled.

Wearable Smart-Shoe technology which works with the help of
10T consists of embedded features like piezoelectric devices,

Arduino, GPRS device (sends alert messages when tapped by
foot when in danger). This paper focus on the use of Wearable

Smart-Shoe technology for the health fitness purpose. Fitness

ratio is calculated and transmitted from hardware component
to android device and represented graphically.[1]

Keywords: Internet of Things (IoT), Wearable Fitness Shoe
application, sensors, electricity generator, Bluetooth.

1. INTRODUCTION

Recent years have seen a rising in wearable sensors and
today several devices are commercially available for
personal health care and activity awareness. A recent health
care system should give better health care services to people
at any time anywhere in an affordable and patient friendly
way. In the traditional way the doctors play the major role.
For necessary diagnosis and advising they need to visit the
doctor. There are two problems related to this approach.
Now, Internet Of Things (I0T) has become one of the most
powerful communication paradigms of the 21st century. In
the IOT environment, all objects in our daily life become part
of the internet due to their communication and computing
capabilities. Heart rate is one of the fundamental
physiological limits, essential for monitoring and diagnosis
of patients.

Wearable technology is defined as any compact device,
either in the form of a body sensor or head-mounted display,
which provides a user information and allows user
interaction via voice command or physical input .The
purpose of this wearable physical device is to create
convenient, portable and hands-free access to computers,
thus facilitating or enhancing everyday tasks.

2. LITERATURE REVIEW

Hwang et al. [1] proposed a smart shoe technology design
with embedded monitoring electronics system for health
fitness applications. This system contains an integrated
modern monitoring circuit that can provide fitness and
health related information including coordinate tracker, step
counter, calorie counter, and biomedical information such as
foot oxygen concentration. Donkrajang et al.

[2] proposed a wireless technology of smart-shoe system for
monitoring human Locomotion. The proposed smart shoes
used zigBee wireless network with restricted scope of
development, which are not connected with internet of
things (IoT) functionality. As the new technology and
requirement in wearable device are being increasing with
respect to that the smart shoe, we would improvise the new
IoT technology and integrated it into the smart shoe, which
not only increase the efficiency of the shoe but also improve
the tread of wearable devices. Smart shoe can calculate and
analyze all the foot pressure that assists the elderly person
to avoid from falling down. The entire smart shoe only
checked on the pressure applied by foot on the shoe and
these shoes are restricted to only few categories. It does not
comes under daily wearable device so we are trying to create
this device which not only wear by all age categories of
people but also provide them with the information about
their health and fitness with respect in addition to
generating

Inspite of many researches being done on smart shoe
application. Here, in this paper it is reviewed that the fitness
data is being calculated and later on transmitted from
hardware component to android device. This paper
discusses the concept of wearable technology and how it is
useful in daily life and how this technology makes the work
easier for the user.

3. WORKING OF THE SYSTEM

This Wearable technology allows user to calculate all the
daily activity like step count, calorie count, exercise count of
the user using that wearable physical device. Accelerometer
is responsible to count the total number of step and on the
basis of total step count the Shoe application will count the
distance, and total calorie burned. All the information
retrieved by accelerometer will be send to the Arduino.
Arduino will store all the information in hexadecimal format
and send this information to android device by using
Bluetooth system embedded in that shoe technology and the

© 2019, IRJET |

Impact Factor value: 7.211

IS0 9001:2008 Certified Journal

| Page 1820



‘// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

RJET Volume: 06 Issue: 06 | June 2019

www.irjet.net

p-ISSN: 2395-0072

user can access all the information in their smart phone
using Wearable Smart Smart shoe application.
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Fig-1: Wearable Smart shoe application

Piezoelectric device placed in the smart shoe sole on the top
so that it will be pressed when a user walked around and the
super-capacitor and USB external port is connected to the
bottom of the shoe sole from USB port so that any user who
is using that smart shoe technology can charge USB Devices.

Fig-2: Shoe design with electricity generating and
charging

GSM Safety Module is placed in right side of shoe which is
being connected .to a Arduino Uno board and a button is
connected to the Arduino. If the button is pressed the for a
while, the information of the user will be sent to various
devices whose IMEI number is stored in the GSM module.
The message received by the no of users consist of
geographical location of the user or we can say patient and
can be displayed in Google map.

Flgute 5 GSM wlety module

Fig-3: GSM Safety module
4. The Role of Wearable Monitor for Health
October 2016 - Advances in Science and Technology

Wearable monitor for health care fitness was proposed in
the late 1990s. Physiological monitoring in daily life has
considerable potential for preventing and predicting
diseases, without significant discomfort or inconvenience to
the user. Over the past 25 years, wearable monitoring
systems have been developed for health fitness in daily life.

5. SIGNIFICANCE OF RESEARCH

This technology is widely used nowadays thatis IOT. But the
wearable device technology is not used or we can say not
completely developed in India. In other countries itis used at
a larger rate. Wearable technology nowadays in modern
generation are called as incorporating a microprocessor and
an internet connection. Here in this paper it is shown how
the wearable technology works and how it useful in today’s
modern generation. Here in this paper we have explained the
wearable smart shoe technology using IOT. Also this
wearable device technology counts the step counts, exercise
count and shows how fit that person is.

6. RESEARCH METHODOLOGY

In this research paper 10T technology is used. This wearable
smart shoe technology contains the following embedded
systems:

Arduino: It is an open source physical computing platform
based on simple [/0 board and a development environment
that implements the wiring language. Arduino is a system
that read analog signals from the pulse and temperature
sensors and creates the data packet to convert the signals
into digital form.

GPRS: GPRS device (sends alert messages when tapped by
foot when in danger).
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Bluetooth: Bluetooth module and the user can access all the
information in their smart phone wusing Smartshoe
application

Piezoelectric device: Piezoelectric devices will be placed in
the shoe sole on the top

Table -1:
Location 2015 2016 2017 2020
Asia Pacific | 30.4 99.8 155 194.67
Central and | 5 17.5 28 45.85
Eastern
Europe
Latin 1.83 12.6 18 26.08
America
Middle East | 4.09 14 21 25.42
and Africa
North 38.65 127.1 217 180.96
America
Western 16.5 54.3 88 127.64
Europe
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Chart -1: Country wise sale of wearable device for the

Friday 15771 | 437 97 27
Saturday 13305 | 369 143 43
Sunday 15328 | 412 163 48
DAYWISE CALORIE COUNT
Sunday Monday
15% 14%
Saturda
y ueasday
Friday

16%

Chart -2: Day wise calorie count
7. CHALLENGES

The most important challenge was to monitor the progress
of the plans adopted by the patients. In most cases, the
patient will start with a plan and give up in the middle. The
important challenge is to motivate the patients to continue
through the plan workout.

Also the challenge is to show the proper calculation of the
fitness ratio which may contain the step count.

The technology should display proper readings of that
wearable device.

8. REQUIREMENT

The patients wanted an wearable device application for
healthcare fitness institutions providing health fitness for
the elderly patients, which will help these organizations
toreduce their operational costs. The application should
be able to count the health fitness parameters of patients
recorded using wearable devices.

9. BENEFITS

We integrated numerous IoT medical diagnostics devices
available in the market that help in monitoring blood
pressure, glucose level, pulse rate, weight and other health
parameters. We also configured mobile devices (like
Chumby) in order to handle various use cases of the elderly
patients. We developed an application that integrates all
these devices (mobile application and wearables) and
provides a dashboard that displays the medical statistics for
the elderly.[2]

year
Table -2:
location Step Step Exercise | Exercise
count | calorie | calorie duration
Monday 14547 | 390 120 37
Tuesday 15776 | 434 108 31
Wednesday | 10731 | 294 127 36
Thursday 14834 | 401 79 26
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10. SOLUTION

This wearable smart device application helps the users or we
can say patients to reduce the number of home visits. This in
turn reduces their operational costs. Health parameters
recorded by any devices are now updated instantly in the
application used by doctors. Physicians could monitor
patient conditions remotely and suggest appropriate
medicines. Data is secured at higher rate and kept
confidential. Doctors can view consolidated reports on each
individual without any time delays. Using this wearable
technology that consists in IOT, the work becomes easier and
the following result or output is displayed faster.

11. RESULT

Wearables, with the help of improved technology have been
developed greatly and considered reliable tools for long-
term health fitness monitoring. These are applied in the
observation of a large variety of health monitoring indicators
in the environment, vital signs and fitness.

12. CONCLUSION

The Wearable device Smart-Shoe technology is in higher
demand by the consumer market with its no of various
features embedded in it. The proposed system consists of
embedded features as: 1) piezoelectric devices 2) Arduino 3)
GPRS device (sends alert messages when tapped by foot
when in danger). In this paper, we demonstrated how the
fitness data can be calculated and later transmitted from
hardware component to android device in forms of graphical
and normal data representation. In the future, extending
multi-functional Smart Shoe related applications can be
created.
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