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ABSTRAK

Foot Plantar Pressure adalah daya geseran yang wujud antara kaki dan permukaan
sokongan semasa operasi lokomotif biasa. Maklumat berdasarkan tekanan penting dalam
penyelidikan gaya berjalan dan postur untuk mendiagnosis masalah anggota badan yang
lebih rendah, reka bentuk kasut, biomekanik sukan, pencegahan kecederaan dan aplikasi
lain. Dalam laporan ini, Arduino Nano yang dilengkapi dengan Force Sensing Resistors
(FSR) sedang dikembangkan untuk mengukur tekanan plantar. Sensor tanpa wayar telah
menunjukkan ketepatan dan kecekapan tinggi ketika mengira kepekatan tekanan tinggi di
bawah kaki dalam masa nyata. Projek ini akan menggunakan Internet of Things (loT)
seperti firebase sebagai pangkalan data awan, di mana rekod pesakit disimpan dalam
pangkalan data, yang membolehkan doktor dan kakitangan perubatan yang lain dapat
mengakses maklumat pesakit. Thunkable adalah aplikasi mudah alih yang digunakan
untuk pemantauan sebenar untuk penggunaan pesakit untuk memeriksa pengukuran
tekanannya secara langsung dengan doktor. Data dari aplikasi mudah alih Thunkable akan
disimpan di telefon pintar dan akan dihantar dan disimpan di pangkalan data awan.
Keuntungan utama firebase adalah data pesakit tidak akan hilang malah data pesakit di
dalam komputer riba telah dihapus atau hilang. Untuk aplikasi mudah alih Thunkable,
kelebihannya ialah pesakit dapat mengakses maklumat perubatannya dalam masa nyata.
Tujuan utama projek ini adalah untuk mengembangkan tekanan kaki bawah untuk lebih
maju seperti menggunakan Internet of Things (1oT).



ABSTRACT

Foot Plantar Pressure is the friction force that exists between the foot and the support
surface during normal locomotive operations. Pressure-based information is important in
gait and posture research to diagnose lower limb problems, shoe design, sports
biomechanics, injury prevention and other applications. In this report, an Arduino Nano
equipped with Force Sensing Resistors (FSR) is being developed to measure plantar
pressure. This project will use the Internet of Things (IoT) like firebase as a cloud
database, where the where patient records are saved in a database, allowing doctors and
the rest of the medical staff to have access to patient information. Thunkable is the mobile
apps that use for real monitoring for the patient use to check his/her pressure measurement
in real-time with the doctor. The data from the Thunkable mobile apps will be saved in
the smartphone and will be sent and saved in the cloud database. The main advantage of
the firebase is the patient data will not be lost even the patient data in the laptop storage
ar been deleted or lost. For Thunkable mobile apps, the advantage is the patient can access
his/her medical information in real-time. The main purposes for this project are to develop
the foot plantar pressure for more advance like using Internet of Things (1oT).
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CHAPTER 1

INTRODUCTION

1.1 Introduction

This chapter will explain the project background, problem statement, objective,

scope of research and the thesis outline.

1.2 Backgrounds

In this modern world, biomedical and sport-related fields of research such as
ergonomic shoe design, sports performance analysis and injury prevention, improvement
in balance function, physical therapy, recovery training systems, and disease diagnosis,
plantar foot pressure monitoring devices are gaining interest. Much valuable biometric
information relevant to human health is provided by measuring the distribution of plantar
foot pressure during everyday activities. Application of this knowledge helps us create
personal-optimized shoes, boost sports performance, track patient recovery and even
early detection of diabetic foot ulceration. There are two main types of tools used for this
analysis and measurement. They are broadly categorized as platform method or pads

system and in-shoe systems.

In general, the platform method or pads system is more accurate than in-shoe
systems. Still, pads system nowadays is using a wired system to collect and save the data.

Incoming sensor measurements are processed and stored only for offline analysis on a



laptop or computer memory. However, data losses always occur because it's only stored

in one system or offline systems.

Common the data losses are due to the laptop or computer memory problem.
Hence, by using the Internet of Things (IoT) or in medical and healthcare application is
called the Internet of Medical Things (IloMT) which is applied to medical and health-
related purposes, research and surveillance data collection and analysis. All patient
records are kept in a database that is easier for doctors and the rest of the medical staff to

access patient information, and the patient to be able to access it on the smartphone.

1.3 Problem Statement

Nowadays, we can look around there are many people either young or old that
have a foot problem that eventually causes back pain. When people walk, he or she put
the force on each of them like five times you're their body weight. If the foot does not
adequately absorb that shock or redistribute it, problems can develop elsewhere. While
you may not think that the cause of your back pain could be a small, almost unnoticeable,
problem in your foot, it might very well be. This is because all our bodies are founded on
our feet. When they are just marginally off, you can sense a ripple effect in the body.
Small deviance in our feet from the norm could change the way we walk, or move our
hips, back, arms, and shoulders. These small changes can irritate or overwork certain parts
of the body, such as the muscles and tendons in our lower back, and lead to pain over
time.

For this project, the problem faced was the inability to detect the pressure

difference that might occur between the two-foot sole, left and right. When someone has



a problem with his or her body that relates with back pain or slipped disc, there will be a
pressure difference between the two feet, however, they cannot detect or realize that
during walking or other activities. This is where the problem comes in. If a person cannot
detect that he or she is having a leg or walking problem, he or she will continue to walk
in that pattern, even though that walking pattern is not good and bad for their body
posture. If the leg or walking problem becomes worse, that problem could turn into a
bigger problem for example critical slipped disc diseases that usually ends up with open
surgeries to remove the compression and cause some nerves not functioning well

anymore.

For professional athletes that do a workout program that uses gym equipment
that makes a force to the foot sole like squat exercise which is there is more pressure on
the foot soles. That is because people walk two legs straight. The legs and feet, including
gait and posture, play a significant role in the general health of humans. The diagnosis of
orthopaedic but also other related disorders is therefore of paramount importance as soon
as possible. So, by developing the foot pressure pads, it will overcome the problem by
detecting the pressure or force between right foot and left foot to prevent illness that

causes from the foot.



1.4 Objectives

The main aims of this project consist of:
e To design foot sole pressure pads for rehabilitation purposes or sports
purposes.
e To build or develop the foot sole pressure pads that will be monitored by
real-time using the Internet of things (10T).

e Totest the effectiveness of the pads in pressure measurement.

1.5 Scope of Research

This project needs pressure sensor pads to detect the foot pressure under the
human foot sole. The project will use a force sensing resistor that connects to the
NodeMCU ESP32. This device can monitor the pressure of the human foot sole that will
be placed at a certain area of the human foot's sole. It will generate by using a 9V battery
or just connect the Arduino to the laptop or computer. NodeMCU ESP32 will connect the

project to the laptop or smartphone.



