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Chapter 1 ®
Introduction Rt

1.1 Introduction

Over the past two deeades, the teraherts (TH2) techaotogy bas boen witteswsg
sipnificant advascemeots oa the sciemtific front. THz technology Is an emengiog
Brehd it hass posentials o Bnpeone applications rangiog o passeager seanning at
airports 0 huge digital data transfers, TH2 radiatioo is focmed hetwoen the fre-
gueosy bands of nécrowaves and infrarcd radistion, and ix capuble of cnily pone-
uating lseo various maderials, laclodiog beological Gssue. The energy carried by
THz radiation & Jow cooegh 10 pose no nsk %0 any object sader Investigation,
Techmological advancemens have enabied the THz frequency band 1o be acoesable
for tmaging systomns. Many masufacturers. arc currently focused on developing new
devices that <an seod and receive radiation in the THz frequonsy range. The TH2
techoology bas found severad applicacsons in vanous fickds soch as spectrascopy,
maging. and communicaton systems, over the yoan, Additionally. the growing
application ol THz echnology in & sumber of industries foe quality check and peo-
oess control moostonng 15 expocted to enable THz componezis and sysioms 10 reg-
scr i eemark able fise in the Cooing year

Movceover, an increasing adoption of THz technology im imdastries, soch as aero-
space and defonse and homeland so¢unty actoas regions, ix therehy deiving the mas-
ket for THz technology over the forecast penod. In sddition, some of the promiment
drivers for THz watmology market are facions such as incressing investmcnls &
R&D activities, growing pencinatyon of TH2 sechnology in diology asd medicat sci-
ot soctors, and increasing sppdivations of high-cnd THe devices 1o rescarch labo-
ROry and process conteol moaitarisg peocesses, On the ofher hamd, factons sach x
the lack of awasoness of THz technology can reswdt in a xknw adoption rate and
CODSENEs repanding aocurncy and ecllelity 1Ssucs may #f 33 3 Major restrant for
the THz techaology market '

THz technology maeket can be scpmentied am the Basis of component, syvicm,
application, vertical, and regions. On 1he hasis of companent, the THz wechaokogy

£ v Natere Switeerland AG 2021 ‘

| 8 LA mnmm”‘m‘bm“mm
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ABSTRACT

The International Conference on Communication and Computing Systems (ICCCS 2018) provides a
high-level international forum for researchers and recent advances in the field of electronic
devices, computing, big data analytics, cyber security, quantum computing, biocomputing,
telecommunication, etc. The aim of the conference was to bridge the gap between the
technological advancements in the industry and the academic research.
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Abstract ~

The Internet of Things (IoT) is a concept of interconnected of various devices, a vehicle to the
internet. 0T contain actuators and sensors for transferring data to and from the devices. This
technology is developed for better efficiency and accuracy and minimizing human interaction
with the devices. Idea of smart farming system based on |oT is to automate the farming. India
ranks second in Farm output. Farmers are not well trained in our country so that sometimes
because of their lack of knowledge in maintenance and nurturing the plant they face
difficulties. To remove this problem, we are going to design this Smart farming system. First,
we have to study the characteristic of the plant. Here we will cover requirement of water,
requirement of fertilizer, requirement of sunlight confined to this specific plant. It is a system
that can detect the presence of sunlight and water. When the quantity of these two things
goes beyond the minimum defined limit, then the LED glows. It also gives an alert if it
requires water and sunlight. Then we will use water level sensor and based on that sensor
output we will drive our motor to supply water to the plant. Now to adjust the amount of
Sunlight a rotating motor is connected to a vertical semi slide. Now our idea can be
elaborated by driving the motors with solar energy. In smart farming system based on 10T, the
farmers getting live data of temperature, soil moisture and smoke detection on their mobile
for better environment monitoring which will enable them to do smart farming and increase
the overall quality of products.
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ABSTRACT

This book discusses the 3D printing of sensors, actuators, and antennas and illustrates how
manufacturers can create smart materials that can be effectively used to prepare low-cost
products. The book also includes how to select the appropriate process for your manufacturing
needs.

3D Printing of Sensors, Actuators, and Antennas for Low-Cost Product Manufacturing offers the most
recent developments in 3D printing of sensors, actuators, and antennas for low-cost product
manufacturing; the book highlights some of the commercially available low-cost 3D printing
processes that have higher efficiency and accuracy. Fundamental principles and working
methodologies are presented with a critical review of the past work involved and current trends
with future predictions. It covers composite and polymeric materials widely used and specifically
focuses on low-cost elements. Recent breakthroughs and advantages in product manufacturing
when printing smart materials are also discussed.

Manufacturing engineers, product designers, manufacturing industries, as well as graduate
students, and research scholars will find this book very useful for their work and studies.
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A fuzzy logic design for self-driving
vehicle to avoid obstacles

Sanjyoti Jain and Isha Malhotra

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING, DRONACHARYA
COLLEGE OF ENGINEERING, GURUGRAM, HARYANA, INDIA

1 Introduction

A self-driving vehicle (SDV) is capable of observing its surroundings and steering without
taking input from human effort. On the basis of observed data, the vehicle mimics human
nature to avoid obstacle. However, to avoid obstacle successfully, a SDV gathers the data of
its surroundings through cameras and sensors, thereby combining the collected data,
setup an environment model to instruct command for decision making and therefore per-
ceive obstacle avoidance [1]. In general, the obstacle avoidance plan for SDV has been
implemented in Fig. 1. This includes surrounding environment, detecting obstacle, lane
planning, and vehicle control execution.

SDV consists of in-built hardware to identify the obstacles around it, gather the infor-
mation such as corresponding distance, obstacle images as well as angular positions from
obstacles and process the obtained information to take the decision in real-time scenario.
Finally, it is instructed to the vehicle to modify the vehicle speed including direction to
avoid obstacles.

The main task of the SDV is to make sure that to avoid an obstacle or to overtake moving
obstacle carefully. To avoid collision, SDV has to keep a nominal distance from the obsta-
cle from the front, left, and right sides which changes based on the speed of SDV. Because
of the nominal distance, SDV has enough time to make decision either to stop or to modify
steering angle to avoid obstacle. SDV could overtake safely if any obstacle suddenly stops
in front of it [2]. One more task is that obstacles are of different sizes, and it is very chal-
lenging to discover before overtaking. The proposed technique is sufficiently powerful that
SDV goes near the obstacle, change the lane if required, and get back to the lane after the
obstacle is crossed.

In this chapter, a trained convolutional neural network (CNN) is used. Initially, a deep
neural network trained a prototype to steer automatically. Based on the trained CNN,
images are clipped and road signs are recognized.

Furthermore, the fuzzy logic controller has been used to become capable to mimic
human decision based on available data. The fuzzy inference system makes decisions

A J@
Uncertainty in Computational Intelligence-Based Decision Making. https://doi.org/10.1016/B978-0-443-21475-2.00015-1 jﬁ -~ 143
Copyright © 2025 Elsevier Inc. All rights are reserved, including those for text and data mining, Al training, and similar techn: ogé
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