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Abstract

The Internet of Things (1oT) has emerged as

a transformative technology paradigm,

revolutionizing the way we interact with and

perceive the world around us. Its integration
into diverse domains has enabled the creation
of smart systems that exhibit enhanced
efficiency, connectivity, and intelligence.
This chapter explores the fundamental

principles and key components that underpin
loT-driven smart systems. It delves into the

interconnected network of sensors, actuators,

and devices that form the foundation of loT
abstract

infrastructure.  Moreover, the
examines the transformative impact of 10T on

diverse sectors, including but not limited to

smart cities, Mobility, home and healthcare.
It elucidates how

loT-enabled smartness

Authors

Swetha Rani L
Department of ECE

AMC Engineering College
Bengaluru, Karnataka, India
wethakalpak@gmail.com,

Jenitta J

Department of ECE

AMC Engineering College
Bengaluru, Karnataka, India
jenitta.jebaraj@amceducation.in

S. Manasa

Department of ECE

AMC Engineering College
Bengaluru, Karnataka, India
manasa.srinivas@amceducation.in

optimizes resource utilization, enhances
operational efficiency, and fosters a more
sustainable and interconnected ecosystem.
Additionally, this chapter touches upon the
challenges and considerations associated with
loT adoption. It emphasizes the need for
holistic approaches, collaborative efforts, and
continual innovation to harness the full
transformative power of loT for creating
smarter, more efficient, and interconnected
environments.
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The Internet of Things (1oT) has emerged as a transformative technological paradigm,
connecting everyday objects, devices, and systems to the digital realm through the Internet.
This connectivity facilitates the exchange of data and information, enabling previously
inanimate objects to become intelligent, interactive, and responsive. 10T networks play a
pivotal role in enabling seamless communication and data exchange among these connected
entities. The practical and innovative applications of 10T and IoT networks span across
diverse sectors, revolutionizing industries and enhancing various aspects of modern life.

In this era of digital transformation, 10T has sparked a wave of creativity, giving rise
to novel solutions that optimize processes, enhance efficiency, and create entirely new
experiences. From smart homes that adapt to occupants' preferences to industrial setups that
predict equipment failures, the scope of 10T's impact is vast and dynamic. This exploration
delves into some compelling applications of 10T and 10T networks, shedding light on how they
are reshaping sectors such as healthcare, agriculture, urban planning, transportation, and
more. By harnessing the capabilities of interconnected devices and the insights gleaned from
data analytics, we are witnessing the emergence of a smarter, more connected world. In this
Chapter various applications of 10T are discussed.

I. SMART CITY

1. Introduction: As urban populations burgeon and the process of urbanization gains
momentum, the embrace of smart city solutions becomes an imperative pursuit. These
loT-driven innovations empower city to arrive at data-informed decisions, optimize the
allocation of resources, curtail ecological footprints, and facilitate the establishment of
urban environments that are more habitable, adaptable, and technologically sophisticated.
With an anticipated 3.74 billion 10T connections poised to span the globe by 2025, it is
unequivocal that the trajectory of urban development is inextricably linked with the
evolution of smart cities.

Smart city components

SPart gevernment

Figure 1: Components of Smart City Internet of Things

2. Key Characteristics of a Smart City:

e Smart city infrastructure based on advanced technology
e Environmental-friendly initiatives
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Smart public transport system

Integrated urban planning

Ability to allow citizens to interact with smart city ecosystems, connected buildings,
mobile devices, etc.

3. (IoT) and Smart City: 10T technology forms the nucleus of the smart city. Ranging from
interconnected automobiles and edifices to internet-linked waste receptacles and fleet
management based on 10T, there exists a plethora of 10T solutions tailored for smart city.
The Internet of Things (lIoT) is a pivotal enabler for smart city, empowering municipal
authorities to remotely supervise and manage interconnected devices, thereby ensuring
seamless operations. The various components of Smart City are given in Fig. 1

While the framework of the smart city encompasses multifarious elements, the

architecture predominantly advances through three fundamental stages within the IoT
context:

Inception involves 10T sensors strategically positioned throughout the city, collecting
real- time data.

Subsequently, analytical systems or data analysts meticulously scrutinize the sensor-
derived data to glean insightful knowledge.

Conclusively, these insights guide smart city orchestrators in devising ingenious
solutions, optimizing operations, and elevating the efficacy and amenities provided to
residents.

For a robust and secure deployment of loT-driven smart city applications, the
incorporation of a firewall security system is paramount. These firewalls fortify the
integrity of data exchanged within the smart city network, thwarting unauthorized
access to urban data. In addition, the future progress of smart city hinges upon Smart
City Departments (SCDs), signifying an enhanced emphasis on security.

4. Applications of 10T in Smart City:
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Figure 2: Applications of 10T in Smart City
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loT has many applications in smart city. Various applications of 10T in Smart City is given
in Fig. 2

e Smart Lighting System: Smart Lighting Systems stand as a pivotal manifestation of
loT's role within smart city. These systems usher in energy efficiency, cost savings,
and an enhanced urban living experience. loT- enabled streetlights possess the
capability to dynamically adjust their luminosity based on ambientlight levels and
traffic patterns, thereby curtailing energy consumption. Furthermore, these luminaires
can promptly detect and report malfunctions in real-time, thereby amplifying
maintenance efficacy. In addition, these systems contribute to safety by illuminating
regions with security concerns and dimming during quieter hours, thereby fostering a
safer, ecologically sustainable urban milieu.

e Smart Traffic Management: Smart traffic management emerges as a vital 10T
application within smart city. By integrating loT sensors and devices into urban
infrastructure such as traffic signals, roadways, and vehicles, real- time data on traffic
flow, congestion, and weather conditions is collected. This data forms the bedrock for
intelligent systems to optimize traffic signal timing, reroute vehicles to less congested
avenues, and furnish real-time driver updates via mobile applications. This dual effect
of reducing traffic congestion and minimizing fuel consumption and emissions
bolsters the efficiency and sustainability of urban mobility within smart city.

e loT-based Smart Waste Management in City: Smart city employ loT to
revolutionize waste management, ameliorating pollution concerns stemming from
fixed waste disposal days. By installing I0T sensors in waste bins, city can remotely
monitor their fill levels, expediting waste disposal. This approach contributes to a
cleaner environment by facilitating swift and efficient waste management.
Additionally, 10T sensors and devices can be harnessed for efficient water
management, tracking water levels, tank pressures, and pipe conditions. This data-
driven approach aids city in conserving water by promptly addressing leakages and
pressure anomalies.

e 10T for Smart Parking: Addressing parking challenges in sprawling urban centers,
loT sensors serve as a transformative solution. These sensors furnish real-time
information about available parking spaces near desired destinations. City authorities
can leverage this sensor-generated data to identify areas with parking congestion and
those with abundant vacancies. The insights garnered facilitate optimized parking
strategies, thereby saving citizens valuable time and enhancing urban efficiency.

e Smart City Cloud Computing and 10T: loT-based devices generate substantial data,
necessitating storage solutions. However, these devices often have limited storage,
power, and performance capacity. Cloud computing addresses this challenge by
offering shared resources such as storage, network, servers, and software. Smart city
can harness the virtually limitless storage of the cloud to store data collected by loT
sensors. Cloud services and smart city cloud platforms enable embedding IoT data
into connected electronic devices. Various cloud service options exist, including
public, private, and hybrid clouds. The Ridge distributed cloud enhances cloud
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computing's potential, allowing businesses to deploy applications anywhere without
latency or data residency constraints.

0T Device

Figure 3: Smart City Cloud Computing and lIoT
5. Advantages of Solution for Smart City:

Enhanced Efficiency and Effectiveness
Decreased Crime

Better Environment

Better Services

Decreased Traffic Congestion

6. Disadvantages of IOT Solution for Smart City:

e Citizens' privacy is potentially compromised as municipal authorities possess access
to advanced systems and surveillance cameras to monitor urban activities.

e Given the foundational reliance of smart city on 10T technology, a sluggish internet
connection can disrupt vital city operations.

e Substantial financial investments are necessitated for the enhancement of urban
centers with intelligent technology. Consequently, a gradual realization of the
comprehensive benefits of smart technology ensues.

Il. SMART MOBILITY

Smart Mobility means an intelligent transportation system with connectivity. Smart
mobility includes Autonomous vehicles, drone delivery systems, traditional motor vehicles,
electric vehicles, public transportation systems, ride-sharing services (Uber and Lyft), and
car-sharing programs.

Smart mobility also includes real-time traffic data, traffic management systems, and smart
traffic lights.

Copyright © 2024 Authors Page | 111



Futuristic Trends in IOT

e-1SBN: 978-93-6252-596-3

1P Series, Volume 3, Book4, Part 1, Chapter 9

PRACTICAL AND INNOVATIVE APPLICATIONS OF IOT AND IOT NETWORKS

Figure 4: Smart Mobility

How does 10T for Smart Mobility Work?

Smart mobility has emerged due to the Internet of Thing (loT), 10T is a technology
and connectivity combination, so all transportation system connects as well as communicate
with each other.

Smart mobility will add sensors to various transportation systems especially in
Autonomous Vehicles, so vehicles will interact with each other, and they can move in
harmony. So there will be less traffic congestion.

There are Numerous Advantages of Smart Mobility:

1. Safety: Due to smart mobility road accidents will be reduced; the major benefit of smart
mobility investment is road safety. Due to human error or mechanical failure, road
accidents happen. Smart mobility vehicles will respond to mechanical failures, and they
will avoid road accidents. Human errors will be reduced due to Automatic Vehicles, and
substantial road accidents will be Reduced.

2. Reduced Carbon Footprint: Our ability to lessen our carbon impact is another essential
aspect of smart transportation. It accomplishes this in a variety of ways, some of which
we've already mentioned. Transportation is optimized via smart mobility. Shorter routes,
less idle time, and more fuel-efficient transportation are all benefits of this optimization.
Together, these characteristics help reduce the carbon impact that transportation causes.
Additionally, sustainable energy is often used in smart mobility vehicles. They consume
less energy because many of them are electric or, in the case of bike sharing, powered by
people. They frequently have access to energy that doesn't come from fossil fuels. Our
overall carbon footprint will decrease the more people rely on smart mobility.

3. Automation and Enhancement: Optimization and automation are at the core of smart
mobility advances. By expanding the quantity of data that vehicles can access,
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optimization enables previously unimaginable new routines and features. For example,
cars will be able to respond proactively to maintenance issues. Traffic signals will reduce
traffic delays, trains will be able to warn passing vehicles when they are due to block a
particular route, and there will be fewer and fewer traffic accidents.

Lower Costs: The NHTSA estimates that $299.5 billion in economic losses result from
traffic accidents each year. Although it's alarming to think about, we also know that smart
mobility can help us reduce that number. We can start bringing this number down since
smart mobility can lessen traffic accidents, putting more money in people's pockets and
redirecting government resources to more beneficial programs.

A Better Urban Lifestyle: Finally, smart mobility can enhance people's experiences
living in city. It improves accessibility and lowers the price of transportation while also
constructing safer, more environmentally friendly roadways. Last-mile mobility can be
swift and reasonably priced with the help of options like bike- and ride sharing and e-
scooters. By doing this, people can commute to work for less money and avoid buying
vehicles or using fossil fuel-powered transportation. Smart mobility also eases traffic
congestion, making the city safer and more peaceful.

SMART HOME

Introduction: 10T home automation denotes employing internet-connected devices to
operate household appliances. This encompasses pre-programming intricate heating,
lighting, security, and alarm systems. These systems are linked via a central hub and can
be remotely managed through a smartphone application. However, in the perpetually
connected loT-equipped residence, featuring mood-sensitive music setups, intelligent
climate control, motorized blinds, and automated entry points, there seems to be limited
discourse on consumer hesitation toward fully embracing IoT home trends or the
discernible enhancement of domestic life due to it. The phrase "smart house™ was initially
introduced by the American Association of Home Builders in 1984, but the popularity of
loT smart homes emerged in the early 2000s. With the emergence of more economical
smart technologies, smart homes became an attainable option. The first 10T home
automation system, Echo IV, was created in 1966, enabling tasks like managing grocery
lists, adjusting temperatures, and controlling appliances. Conversely, the kitchen
computer, conceptualized in the late 1960s, though capable of creating recipes, did not
achieve commercial success due to its high cost.

Smart Home: The Internet of Things (IoT) will literally permeate every area of our daily
life, enhancing our comfort and security. According to statistics, there will be 30.9 active
loT connections by 2025. Here, we'll take a closer look at how IoT technology is used in
smart homes.

Our preferences for music, temperature, and lighting, as well as the time we get
up, eat, and go to bed, are all known to smart 10T sensors. Smart plugs, lights, and
security systems all contribute to making our lives easier. We don't have to worry about
our home security while we aren't there because they are simply regulated using a
smartphone app.
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Figure 5: Applications Smart Home
3. Applications of 10T in Smart Homes:

e Lighting: Home lighting can be automatically adjusted to suit individual preferences.
For instance, when watching a movie, lights can dim to enhance the viewing
experience. Upon entering the house, lights can activate without manual intervention.
When leaving, lights may automatically lower to conserve energy. Connected devices
like smartphones and laptops can manage lighting remotely and synchronize with
morning alarms.

e Bathrooms: 10T technology enhances bathroom routines. Smart mirrors connect with
devices, displaying personalized information for family members. Motion sensors
deactivate water in an unoccupied bathroom. Smart shower controls recognize users,
setting preferred water temperature and time limits to conserve water.

e Gardens: loT benefits gardening by providing real-time data. Smartphone apps
display temperature, hydration status, and sunlight exposure for plants. Smart
irrigation activates based on soil moisture levels, reducing water waste.

e Security System: loT-based security systems automate tasks. Sensors secure doors,
windows, and electronic devices. Controllers lock entrances, close shutters, and
monitor homes remotely. Elderly care is facilitated through remote monitoring.

e Temperature Control: Temperature control through loT offers comfort and
efficiency. Smart thermostats adapt to user preferences and activities. An app can
adjust temperatures based on daily routines, ensuring comfort during tasks or
exercises.

4. Working of loT-Based Automation System: The network of 10T devices establishes a
seamless connection, enabling the programming of desired sequences of events. This
interconnectedness empowers remote monitoring of loT devices via a dedicated
application. Data is securely stored in the cloud, granting access to 10T devices from any
global location. Regardless of geographical distance, users can seamlessly transmit
commands to the hub. Upon receiving these instructions, the hub initiates signals to the
sensors, prompting the necessary actions. The hub further updates device statuses in real
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time, ensuring the most current information is available.

This cloud-based network maintains its link with the hub through the Internet.
Routine actions can be scheduled and modifications tracked within this framework. Input
received by the cloud network is relayed to the hub, which subsequently communicates
with the sensor to trigger the specified action. As a result, users are promptly notified of
any changes in the system's status, ensuring no unreported alterations to their smart
devices.

IV.SMART HEALTH

1. Introduction: In our rapidly changing world, the way we take care of our health is
getting smarter day by day, thanks to something called "Smart Health™. This brilliant idea
is the Internet of Things (10T), which involves connecting everyday objects to the Internet.
Smart Health uses this technology to connect devices such as watches, scales, and even
specialty wearables to the Internet. It helps us to monitor our health in a very smart way.
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Figure 6: Smart Health

Improving the quality of health care and improving access to medical records
while keeping costs reasonable is a challenge for healthcare organizations around the
world. This problem is exacerbated by the rapid growth of the world's population,
especially the number of older people (ages 65 and over). According to the World Health
Organization (WHO, 2018), the number of older people will increase to about 1.5 billion
by 2050. An aging population will lead to an increase in chronic diseases that require
frequent visits by health care providers and will also increase the need for hospitalization.
Due to the increase in the number of patients requiring nursing care, medical expenses are
increasing significantly.
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The introduction of smart health based on the Internet of Things (loT) is a
transformative approach that integrates 10T technologies into healthcare systems. 10T
enables the creation of interconnected networks of medical devices, wearables, and
sensors that collect and transmit real- time health data. This data ranges from vital signs
like heart rate, body temperature, and oxygen levels to patient activity and lifestyle
patterns. The smart health ecosystem empowers healthcare providers with instant access
to patient information, enabling timely interventions and personalized treatments. It also
enables remote patient monitoring, allowing individuals to manage chronic conditions
from home. The integration of 10T into healthcare holds the potential to enhance
diagnostics, preventive care, and patient outcomes. Examples include COVID-19
monitoring systems, wearable devices, and smart healthcare platforms that improve the
quality and efficiency of healthcare delivery. As I0T continues to advance, it promises a
revolution in healthcare practices, leading to improved patient care and enhanced overall
well-being.

2. Key Characteristics of Smart Health:

e Constant Monitoring: IoT enables continuous monitoring of vital health parameters
such as heart rate, blood pressure, temperature, and oxygen levels, allowing real-time
tracking of patient well-being.

e Remote Patient Monitoring: 10T facilitates remote monitoring of patients, enabling
healthcare providers to monitor and manage patient health from a distance, reducing
hospital visits.

e Data Collection and Analysis: 10T devices collect large amounts of patient data,
which can be analyzed to identify trends, patterns, and potential health risks.

e Personalized Care: Smart health solutions offer personalized treatment plans based
on individual health data, enhancing patient outcomes and treatment effectiveness.

e Timely Interventions: loT-based systems provide alerts and notifications for critical
health events, enabling timely medical interventions and emergency responses.

e Improved Patient Engagement: Patients actively participate in their health
management through wearable devices and mobile apps, leading to increased
awareness and engagement.

e Efficient Healthcare Delivery: 10T optimizes healthcare operations by streamlining
data flow, reducing manual tasks, and enhancing resource allocation.

e Enhanced Diagnostics: loT-enabled devices assist in early disease detection and
diagnosis, enabling early intervention and preventive measures.

e Integration with Al: Integration of loT and artificial intelligence (Al) enables
predictive analytics, facilitating early disease prediction and advanced treatment
recommendations.

e Security and Privacy: Ensuring data security and patient privacy is a critical
characteristic, as health data transmission and storage need robust protection.

3. Challenges of implementing smart health using 10T:
e Data Security and Privacy: Protecting sensitive patient data from cyber threats and
ensuring privacy is a major concern.

e Interoperability: Integrating various 10T devices, platforms, and systems to enable
seamless data sharing and communication.
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Data Management: Managing and analyzing the vast amount of data generated by
loT devices efficiently.

Regulatory Compliance: Adhering to healthcare regulations and standards for data
handling and device certifications.

Reliability: Ensuring consistent and accurate data collection from IoT devices for
reliable health monitoring.

Potential solutions:

Robust Security Measures: Implementing encryption, authentication, and access
controls to safeguard data.

Standardization: Developing common protocols and standards for device
communication and data exchange.

Advanced Analytics: Utilizing Al and machine learning for data analysis to derive
meaningful insights.

Compliance Frameworks: Adhering to regulations such as HIPAA and GDPR for
data protection.

Remote Monitoring: Enhancing patient engagement through remote monitoring
solutions.

Cloud Integration: Leveraging cloud platforms for scalable storage, processing, and
analytics.

REFERENCES

[1] Saraju P. Mohanty, ““ Everything You Wanted to Know About Smart Cities”, IEEE Consumer Electronics

[2]

[3]

(4]

Magazine 5(3):60-70, July 2016

Rosa M. Arce-Ruiz, Neus Baucells, Concepcion Moreno Alonso, “Smart Mobility in Smart Cities”,
Proceedings in XII Congreso de Ingenieria del Transporte, ISBN 978-84-608-9960-0. pp. 1209-1219. June
2016

Min Li a, Wenbin Gub, Wei Chenc, Yeshen Hed, Yannian Wud, Yiying Zhange, “Smart Home

Architecture, Technologies and Systems”, 8th International Congress of Information and Communication
Technology (ICICT-2018), Procedia Computer Science 131 (2018) 393-400.

Shuo Tian, Wenbo Yang, Jehane Michael Le Grange, Zhewei Ye, “Smart healthcare: making medical care
more intelligent”, Global Health Journal Vol. 3, Issue:3, October 2019

Copyright © 2024 Authors Page | 117


https://www.researchgate.net/profile/Saraju-Mohanty?_sg%5B0%5D=hrruq7ClWvI_Qe63QAWlZ0giIuQnniNfk_LIA0XC6Dfc9gRbEC46EKRGkbphXaeQW4HbAIk.hAbhxM9uZcLegpKcjR-iBv0IMaRgxw4WReRAYsQgvS3pG_NjtV8aJCuD362zP6k9OjfKejN4qMMHwFNkQE8Ggw&_sg%5B1%5D=ddMeYJGfmXyLnyJOCFg0FSrF78VUfDpLfdYSN0JuZze5JaI0zXwI0DQw0cl_9K8OPrBGC_Y.79WH-b4uVKN-cnwNvBFOz2K8RV5D9207PmGbJLQB8DR7Pbh6z_u5k7j1cDBrSdguKlMkO3IDaSO3KTFZtDFSKg&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/journal/IEEE-Consumer-Electronics-Magazine-2162-2256?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/journal/IEEE-Consumer-Electronics-Magazine-2162-2256?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/profile/Rosa-Arce-Ruiz?_sg%5B0%5D=rfrNaiw1SyhDA9b9PCqvlWacmkGAe73F_FEkGtLXoq5S6mX7quxzdF6T4nk35Z-yoIifl64.zMLG-tNrEGPkR2qlOW6xK4teRfyoZgSrqHXnLsHAeTykc9PExMgdj2_aBZy3u3J_-QXT3ij_B1BNsSyDl2RADQ&_sg%5B1%5D=CmH5-vmpHDN99ECDYg_qjTa-5ZYL2w5mi8GlCJV0DVJIy503lwE_kYfuUieUHu3zoy4V4tw.jYOm7u1wLQiOryCpraVzJJ4sEQIOOGiC83ZichuCk7YiQBKqIdkBEL0-hwQcclfrXvEPVgRelCsBpeueSjAQ1w&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/profile/Rosa-Arce-Ruiz?_sg%5B0%5D=rfrNaiw1SyhDA9b9PCqvlWacmkGAe73F_FEkGtLXoq5S6mX7quxzdF6T4nk35Z-yoIifl64.zMLG-tNrEGPkR2qlOW6xK4teRfyoZgSrqHXnLsHAeTykc9PExMgdj2_aBZy3u3J_-QXT3ij_B1BNsSyDl2RADQ&_sg%5B1%5D=CmH5-vmpHDN99ECDYg_qjTa-5ZYL2w5mi8GlCJV0DVJIy503lwE_kYfuUieUHu3zoy4V4tw.jYOm7u1wLQiOryCpraVzJJ4sEQIOOGiC83ZichuCk7YiQBKqIdkBEL0-hwQcclfrXvEPVgRelCsBpeueSjAQ1w&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/profile/Concepcion-Moreno-Alonso?_sg%5B0%5D=rfrNaiw1SyhDA9b9PCqvlWacmkGAe73F_FEkGtLXoq5S6mX7quxzdF6T4nk35Z-yoIifl64.zMLG-tNrEGPkR2qlOW6xK4teRfyoZgSrqHXnLsHAeTykc9PExMgdj2_aBZy3u3J_-QXT3ij_B1BNsSyDl2RADQ&_sg%5B1%5D=CmH5-vmpHDN99ECDYg_qjTa-5ZYL2w5mi8GlCJV0DVJIy503lwE_kYfuUieUHu3zoy4V4tw.jYOm7u1wLQiOryCpraVzJJ4sEQIOOGiC83ZichuCk7YiQBKqIdkBEL0-hwQcclfrXvEPVgRelCsBpeueSjAQ1w&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/scientific-contributions/Shuo-Tian-2191911069?_sg%5B0%5D=bizw6QNxQBLYq01XvNtYVxRHxXAw4615GjPmS6aDOI6-RP5mmT1MM8QIz8NB8zAe2i4x36I.749WzpP0o3Ks_IUbtLk2ABo1r4gvGEY1p13q72NLAIu9l14PWkSMyxhhiSJKhQkNC4us21j_AktbFM5L7q4g5w&_sg%5B1%5D=DnlwhrhNDGB_sWT_ZjSma7kqfsHrfxOkrzC5bA5ptqBMw565oma373JhahK_acMeIhFfM6s.47bmABQf1hcBHzrXccLoxR1X8MrhOe0SE8uo5w4sln8PFpQX5iq7Dz7CVjq0K6358uwsoNOUv_jgftajDejgAQ&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/scientific-contributions/Shuo-Tian-2191911069?_sg%5B0%5D=bizw6QNxQBLYq01XvNtYVxRHxXAw4615GjPmS6aDOI6-RP5mmT1MM8QIz8NB8zAe2i4x36I.749WzpP0o3Ks_IUbtLk2ABo1r4gvGEY1p13q72NLAIu9l14PWkSMyxhhiSJKhQkNC4us21j_AktbFM5L7q4g5w&_sg%5B1%5D=DnlwhrhNDGB_sWT_ZjSma7kqfsHrfxOkrzC5bA5ptqBMw565oma373JhahK_acMeIhFfM6s.47bmABQf1hcBHzrXccLoxR1X8MrhOe0SE8uo5w4sln8PFpQX5iq7Dz7CVjq0K6358uwsoNOUv_jgftajDejgAQ&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/profile/Jehane-Michael-Le-Grange?_sg%5B0%5D=bizw6QNxQBLYq01XvNtYVxRHxXAw4615GjPmS6aDOI6-RP5mmT1MM8QIz8NB8zAe2i4x36I.749WzpP0o3Ks_IUbtLk2ABo1r4gvGEY1p13q72NLAIu9l14PWkSMyxhhiSJKhQkNC4us21j_AktbFM5L7q4g5w&_sg%5B1%5D=DnlwhrhNDGB_sWT_ZjSma7kqfsHrfxOkrzC5bA5ptqBMw565oma373JhahK_acMeIhFfM6s.47bmABQf1hcBHzrXccLoxR1X8MrhOe0SE8uo5w4sln8PFpQX5iq7Dz7CVjq0K6358uwsoNOUv_jgftajDejgAQ&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/profile/Jehane-Michael-Le-Grange?_sg%5B0%5D=bizw6QNxQBLYq01XvNtYVxRHxXAw4615GjPmS6aDOI6-RP5mmT1MM8QIz8NB8zAe2i4x36I.749WzpP0o3Ks_IUbtLk2ABo1r4gvGEY1p13q72NLAIu9l14PWkSMyxhhiSJKhQkNC4us21j_AktbFM5L7q4g5w&_sg%5B1%5D=DnlwhrhNDGB_sWT_ZjSma7kqfsHrfxOkrzC5bA5ptqBMw565oma373JhahK_acMeIhFfM6s.47bmABQf1hcBHzrXccLoxR1X8MrhOe0SE8uo5w4sln8PFpQX5iq7Dz7CVjq0K6358uwsoNOUv_jgftajDejgAQ&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0
https://www.researchgate.net/journal/Global-Health-Journal-2414-6447?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0

