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Preface

The Seventh International Congress on Information and Communication Technology
will be held during 21-24 February 2022 in a hybrid mode and organised by
Global Knowledge Research Foundation. The associated partners were Springer
and Inter YIT IFIP, Activate Learning, City of Oxford College, UK. The conference
will provide a useful and wide platform both for display of the latest research and
for exchange of research results and thoughts. The participants of the conference
will be from almost every part of the world, with backgrounds of either academia
or industry, allowing a real multinational multicultural exchange of experiences and
ideas.

A great pool of more than 1100 papers were received for this conference from
across 95 countries among which around 300 papers were accepted and will be
presented through digital platforms during the two days. Due to the overwhelming
response, we had to drop many papers in the hierarchy of the quality. Total 42
technical sessions will be organised in parallel in 4 days along with a few keynotes and
panel discussions in hybrid mode. The conference will be involved in deep discussion
and issues which will be intended to solve at global levels. New technologies will be
proposed, experiences will be shared, and future solutions for design infrastructure
for ICT will also be discussed. The final papers will be published in four volumes of
proceedings by Springer LNNS Series.

Over the years. this congress has been organised and conceptualised with collec-
tive efforts of a large number of individuals. I would like to thank each of the
committee members and the reviewers for their excellent work in reviewing the
papers. Grateful acknowledgements are extended to the team of Global Knowledge
Research Foundation for their valuable efforts and support.

I'look forward to welcoming you to the 7th Edition of this ICICT Congress 2022.

Amit Joshi, Ph.D.

Organising Secretary, ICICT 2022
Director—Global Knowledge Research Foundation
Ahmedabad, India
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Smart Wearable Shoes Using Multimodal | m)
Data for Visually Impaired L

Ann Nosseir

Abstract The visually impaired people’s ultimate goal is to walk freely and comfort-
ability indoors and outdoors. They fear to hit into steps, stones, or uneven floor.
Wearable technologies whether image-based or sensors-based provide a solution.
However, image-based technologies have issues of detecting an obstacle accurately
with no delay. The sensors-based technologies have limitations of the data quality.
Therefore, the sensors need to be fitted closer to the obstacles to capture the data,
and they require filter to remove the noise data. This work presents a novel wear-
able, simple, low-cost, user-friendly device. It supports visually impaired to walk
in different areas. The system provides accurate data to support visually impaired
detecting the obstacles surround them, i.e., front, left, right, and back. It works in
multiple environments. The shoes will help them to walk indoors and avoid obstacles
on the floor. In outdoors, like pedestrian road, parks, or forests, it will detect pit holes
and pumps. The proposed system consists of three parts. The first part, which is a
low-cost Internet of things (IoT) system, attaches sensors to shoes to collect data
about the context. The second part works like a filter to remove the noise data. Four
anomaly machine learning algorithms are applied to choose the most accurate—K-
NN, SVM, decision tree, and random forest. The third part is a risk level assessment
using fuzzy rules. The results of comparing the anomaly algorithms accuracy show
that the random forest is 0.99 with a std. dev &= 0.01. The fuzzy rules defined the
three different ranges for the levels of risk.

Keywords Fuzzy systems - Health and safety * Supervised learning - Internet of
things + Wearable computers
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2 A. Nosseir

1 Introduction

Statistics in 2020 [1] by the World Health Organization (WHO) show that there is one
billion visually impaired persons globally. They cannot see clearly in nearby distance.
This is caused by different factors such as uncorrected refractive errors, cataract, or
age-related macular degeneration. The percentage of the visually impaired is four
times in the low- and mid-income regions than in the high-income regions. This is
due to the lack of appropriate eye healthcare services. Additionally, the percentage
of impaired people becomes higher with elderly. There is as well a number of visu-
ally impaired in young age people [2]. They face a number of difficulties in indoors
and mostly outdoor environments. Riazi et al. [3] research shows that the main diffi-
culties the visually impaired face in the outdoor environment are unsafe sidewalks,
existence of obstacles on sidewalks, walking into glass doors, and others. Addition-
ally, visually impaired fear the most tumbling down from stairs, falling into holes or
pits, and bumping into objects in footpaths. To avoid these difficulties, they use the
conventional navigation aids such as cane stick or dogs.

Recently with the development of technology, a number of assistive devices
developed to support impaired vision people. The WHO classifies these assistive
devices into three categories: electronic travel aids (ETAs), electronic orientation
aids (EOAs), and position locator devices (PLDs). The ETAs devices give infor-
mation about environment conveyed by the sensory modality. The EOAs devices
inform impaired vision with the direction. The PLDs enable sending GPS position
for tracking or in case of an emergency [4].

These devices provide vital information for visually impaired. Considering that
the visually impaired people first priority is to walk freely in the street; EOAs and
PLDs are supportive. In unfamiliar environments, ETAs devices give impaired people
mobility and inform them with risks of different outdoors problems like hitting
obstacles and others. ETAs devices provide more information than the conventional
navigation tools because these devices have sensing input units that receive inputs
from the environment. ETAs devices and especially wearable technologies allow
hands-free and portability. Blind and impaired people receive information from these
technologies about uneven floor, stones, or holes to prevent them from crippling.
Having a smart wearable shoes enables recognizing these obstacles immediately as
the sensors are located closer to these obstacles.

This work presents a novel smart wearable shoe. It is not only alerting visually
impaired with obstacles in the streets, but also it gives details about the location of
the of obstacles whether it is in front, back, right, or left of the visually impaired
and fires. In other words, it works in multiple environments. It as well uses machine
learning techniques to filter noise, i.e., anomaly data from the sensors. It gives also
information of the obstacles risk level.

The paper starts with discussing the related work of detecting obstacles for visually
impaired. This is followed by the description of the system’s framework. In the third
section, the details of sensors attached to the shoes are presented. In the fourth section,
four anomaly machine learning algorithms, namely K-NN, SVM, decision tree, and



