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Thanks

This document is the result of the half-day workshop AI and the Future held at SUTD
on 16 August 2022. Each student presented her/his opinion in a 5-minute statement
presentation. In this light, I would like to thank very much

Anilkumar Ezhilarasu, Borusu Charan Satya Chandra Sairam, Chia-Chi, Liu,
Esra Oymak, Hanchapola Appuhamilage Gihan Charith Premachandra, Isira
Damsith Wijegunawardana, Javier Pey Jia Jie, Jin-Jia, Shang, Justin Chee,
Konduri Sriniketh, Leung Chi Lam, Mulat Ayinet Tiruye, Muhammad Hilmi
Bin Abideen, Nicholas Phipps, Pang Pak Ho, Peerapat Phetpadriew, Raman
Maurya, Raul Fernando Garcia Azcarate,Sanchez,Daniela, Sunilkarthik Ezhi-
larasu, Tan Kai Ling Charmaine, Toh Shouen Shaun, Xiao Tianqi, Yang Suyi,
Yvonne Lim

not only for the presentations, but even more for their interest and valuable contributions.
I felt a harmonious and fruitful atmosphere that contributed a lot to successful learning.
In addition to my personal words to the 25 Master’s students of the course, which I was
privileged again to hold at the Singapore University of Technology and Design (SUTD)
from 10 to 16 August, I would also like to take this opportunity to express my appreciation
to the students for the organisation and conduct of the concluding half-day workshop last
Tuesday, 16 August. The students contributed with own thoughts and personal visions on
Artificial Intelligence and showed once again that young scientists, despite the worldwide
euphoria about future prospects and grandiose application possibilities, are certainly well
aware of Artificial Intelligence as a double-edged sword. A sword that humans must not
use unconditionally as a means to achieve (meaningful) goals, but also in dialogue and in
the context of a constructive and profound discussion about the possible consequences of
humans’ actions. In this light, I wish myself and all of us that this little spark at the end
of the students’ studies will remain conscious for these future co-creators of the world in
the years to come.

Many thanks to Prof. Ashraf Kassim, Associate Provost for Education, and Vanessa
Chian, Office of Graduate Studies, for the invitation! Vanessa supported the course
excellently in terms of organisation, foresightness, and proactivity.

Hope to see you all soon again! As in the 3 years before, it was a great pleasure to
me!

Singapore and Luxembourg, August 2022

Professor for Artificial Intelligence
University of Luxembourg, Campus Belval - Maison du Nombre, Department of Computer Science
.
Address: 6, Avenue de la Fonte; L-4364 Belval
Contact: by Phone: +352 466644-5228, by Web: ilias.uni.lu, by Email: christoph.schommer@uni.lu
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Personal statements of the participants

The following sections contain the students’ personal statements on their view of
the future of {of, with} artificial intelligence. The students were asked to look at
the future of AI not only in terms of technical achievements, but also to consider
aspects such as acceptance, ethics, security, etc. In addition, the students had to
give a concrete example (which each student could choose) to support the statement
presented.

The following texts are the original texts, which have not been changed by the
author of this booklet.
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1 – Nicholas Phipps (1006573)

Healthcare has seen a myriad of issues in the past couple of years. A growing
segment of urbanized developed communities are senior citizens, which increases
the number of people a healthcare worker is responsible for per capita. This is
further exacerbated by a global pandemic which has shown that simply operating at
capacity is insufficient when unexpected scenarios are accounted for. It has become
quite apparent we need to find alternative means to alleviate these issues.

However, with the advancement of technology, the healthcare industry has been
embracing digitisation. Adoption of connected bedside monitoring instruments cou-
pled with centralised monitoring software has shown that the industry is amenable
to changes that would aid in its work. The introduction of these using automa-
tion reduces labour requirements and assists medical practitioners in making better
informed clinical decisions.

Even after considering these, imperative decisions regarding the ethics of adopting
these technologies much be fully understood prior to their adoption. Collection
of confidential data on internet-connected systems are one such example; in the
event, securities breaches or a lapse in judgement exposes a patient in a detrimental
manner. Possibilities include the sharing of medical data with third parties without
proper due diligence, regardless of the purpose. Issues such as this amongst many
others have to be considered prior to the implementation of new technologies in this
field.

Medical Imaging is field consistently associated with Artificial Intelligence (AI),
namely Computer Vision and Pattern Recognition. Benefits in the adoption of
AI in this field varies but can generally be surmised as a potential improvement
in the use of precision medicine as well as a reduction in a physician’s workload
through automation. Mass adoption has yet to begin, however in general studies
have shown improved sensitivity in the detection of fine changes in imaging. This has
the possibility of an earlier detection of any potential issues, especially in the case of
diseases with a narrow time window. Productivity may be improved in healthcare
practitioners with AI highlighting minute issues and suggesting potential outcomes,
reducing the time spent per diagnosis.

Despite this, there are a multitude of reasons why this may not be the optimal
solution. As with most AI systems, training is contingent on the fact that the
data provided is of the utmost quality. And when considering training data is
generally prior diagnosis, any missed or unknown misdiagnosis would also be learnt
by such a system. It would ultimately lead to a misdiagnosis where the responsibility
would then also have to be determined. Would it be the clinician that provided the
misdiagnosis into the dataset, the programmer (or by extension the organisation)
that built the system, or the medical facility that used the system. Even in the
case, responsibility has been ascertained - a person’s life would have been affected
by this.

There is also the issues of over-diagnosis or over-reliance on such a system. False
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positives and by extension over-diagnosis cause patients’ needless psychological ail-
ments and unnecessary treatments. Situations such as these, are not only ineffective
in helping a person. But it is also detrimental to the overall well-being of a person
and should be avoided as far as possible, in their best interests. Over-reliance can
occur especially when a medical practitioners becomes very comfortable and confi-
dent with a particular tool. In the same way that mobile navigation has provided us
with a convenient method of travel at the expense of skills to read and communicate
with maps manually.

Early Warning Scoring systems are used in hospitals today to provide support to
medical staff on clinical decisions. It generally employs the use of the four vital
signs: heart rate, respiratory rate, blood pressure and body temperature; further
supplemented by oxygen saturation, among many others. Traditionally it uses a
aggregate-weighted scoring system that highlights risk based on certain thresholds.
It is indicative of present risk based on the current signs without concern from his-
torical trends and does not learn from correlations between the collected parameters.

Introducing AI into these systems, has the potential for these systems to learn
from the improvement/deterioration of a patient’s condition as well as the rela-
tionship between the different parameters. It is of a great importance that these
systems are as broad-based as possible and provide as consistent an output as
possible. Ultimately, systems such as these are generally used on all patients
for a long period of time. If patient risks are overly highlighted, intensive care
units may quickly find themselves without capacity. And if it is downplayed, pa-
tients may find themselves in greater risks than they should be. For all these rea-
sons, it is necessary to subject such systems to as rigorous a process as possible.

Healthcare Administration is another area where AI could help reduce manpower
constraints and potentially improve communication between medical staff. Repeti-
tive tasks could be automated reducing the number of chores that medical workers
find themselves in. An example of this could be in notetaking whereby a doctor’s
handwritten notes could be converted into a digital format with the aid of Com-
puter Vision. Or alternatively, Speech to Text software could be used in lieu of
handwritten notes. Digitisation is important here, to facilitate cross-departmental
communication in case it is necessary. Further improvement could come from us-
ing Natural Language Processing to convert notes into standardized codes which
reduces the ambiguity in communication.

In summary, AI has the potential to revolutionize healthcare in its current form.
Automation can alleviate labour strain and improve the quality of life for medical
workers. Improvements in the accessibility of data also means that communication
can be better facilitated; historical records can be used to determine correlation and
identify trends on a patient’s well-being. It also has the potential to further improve
precision medicine, by providing suggestions to improvement the quality of clinical
decisions. It is also paramount to identify the potential issues and to address them
prior to any mainstream adoption.
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2 – Jin-Jia, Shang (1006600)

Introduction

In today’s age of technological development, artificial intelligence has become an
indispensable technology. In recent years, due to the integration of big data and
the improvement of hardware equipment, AI has ushered in a revolutionary break-
through, and it has also been integrated with many fields. And because of this, our
requirements for it are getting bigger and bigger, and how we will use AI technology
to improve the convenience of life and reduce the challenges brought by environmen-
tal changes in the future, I will give a brief introduction to the future application of
AI in the following three parts: Autonomous driving, Smart life and Health care.

Autonomous driving

Self-driving technology is developing rapidly and has unlimited commercial poten-
tial. It also represents the future of the global automotive field. With the help of
software or hardware, self-driving cars can instantly handle situations that humans
cannot predict, thus ensuring the safety of passengers. And through self-driving to
find a suitable driving road can solve the problem of urban road congestion, and
take a big step towards a smart city.

The development of self-driving cars involves many components, including LiDAR,
radar, sensors, camera lenses, and actuators. The AI chip is essential for connect-
ing and integrating various sensors and actuators. It can obtain data from vehicle
sensors, and then use software processing to make the system make acceleration
and steering decisions. Integrate environmental data, vehicle hardware and soft-
ware systems, traffic flow and smart cities through data analysis and AI technology
simulation to promote the development of self-driving platforms.

Over the years, related technologies and research have been continuously improved,
and self-driving tests have gradually increased. In order for self-driving cars to drive
safely on the road, it is necessary to obtain environmental information about the
surrounding passers-by and transportation infrastructure through camera lenses,
lidar sensors, GPS systems, and the Internet. If the communication between the
self-driving car and other vehicles and GPS is interfered, it may lead to the wrong
judgment of the vehicle and even a car accident. Therefore, there is still a long
way to go before Level 5 fully autonomous driving, and the occurrence of self-
driving fatal accidents in recent years has made people worry about the safety of
self-driving technology, so there are still some challenges for the mass production
and popularization of self-driving cars in the future.

Smart life

Whether it’s based on cost considerations, quality control, or marketing selling
points, more and more catering companies are beginning to introduce robots into
different workflows. Since the catering industry is a labor-intensive industry, la-
bor costs account for a high proportion, and because the work content is highly
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repetitive, if robots can replace part of the labor, it can indeed effectively improve
efficiency. and solve the problem of personnel management difficulties and high la-
bor costs. However, at this stage, robots can only assist in relatively standardized
and highly repetitive tasks, but I believe that in the future, there will be more
breakthroughs and applications through the development of AI.

Nowadays, many stores have achieved automated services through AI robots, and
some stores even pursue an ”unmanned” and ”technological” dining experience, and
even every process in the infield is fully automated. The main core technology of
its robot is indoor positioning and navigation. It is equipped with technologies
such as radar, depth vision, spatial environment perception, and intelligent voice
recognition, which can intelligently identify obstacles and avoid them, automati-
cally optimize food delivery paths, dish detection, and customer interaction. And
compared with manual delivery, it can greatly improve the speed and accuracy.
However, the biggest problem for robots is to face ”customers”, so how to inter-
act with people is very important. In addition to artificial intelligence and natural
speech processing, customers also expect robots to respond instantly, and to learn
and understand different languages and even accents. In addition, when the location
of the site changes, the robot may also get lost. These are challenges that still need
to be faced.

Healthcare

In medicine, AI was not born to replace clinicians and researchers, but to make the
work of professionals more efficient and to speed up the process of testing hypothe-
ses. Digital simulations using machine learning and AI models allow clinicians and
researchers to more quickly understand what cells will look like after they grow,
rather than spending time waiting for cells to grow. Use AI to replace or assist a
large number of repetitive administrative tasks or diagnoses, such as medical image
interpretation is to assist physicians to screen tens of thousands of medical images
through AI.

In addition, through the assistance of smart medical equipment, it can achieve re-
mote monitoring, AI warning system, and virtual assistants, extending from ”hospi-
tal” to ”home”, making AI medical treatment ubiquitous. In the future, it is hoped
that with the assistance of AI, doctors can more easily perform some minor surgeries,
and even successfully perform surgeries on their own through AI robots. And since
the outbreak of the Covid, it has shown some concrete results, in addition to remote
auscultation, including the mRNA vaccine prototype to help the new coronavirus
can be successfully developed within a few days, or help predict new mutations in
the virus, thereby making the process of developing the next vaccine faster. These
are the achievements of AI in the medical field.

Conclusion

My concept is that the ultimate goal of AI is autonomous learning, because AI de-
velopment is carried out in stages, from machine learning to deep learning, and then
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to autonomous learning. Through self-learning, the AI robot will no longer need
humans to input parameters or set goals for him. He will have a virtual conscious-
ness of himself. Through self-training, he will continuously update and improve
himself. Therefore, in order to achieve autonomous learning, it is necessary to solve
some problems. The first is to build an AI platform for autonomous machines, and
then to provide a virtual environment that enables autonomous machines to learn
autonomously, and the environment must be the same as the real world. Finally,
put the ”brain” of the AI into the framework of the autonomous machine and let
it train and learn by itself. For the current technology, the above are still develop-
ing challenges for the current technology, but the AlphaGo AI robot developed by
Google defeated the world champion of chess in the past few years, let everyone see
the terrible potential of AI. If it can continue to develop, I believe that AI robots
will make more progress, and can do more jobs that humans cannot.

But I think there are some legal and ethical issues that need to be noticed in the
future. Although AI brings technological progress and convenience, if AI has self-
awareness and even emotion in the future, it may involve some moral issues, or If
AI is used to commit crimes, who should be responsible for the legal responsibility?
I think these are the problems that may be faced under the background of AI
development in the future. Perhaps with the development of technology, we also
need to noticed these possible derived problems.
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3 – Chia-Chi, Liu (1006602)

Intelligent Transport System (ITS), it is the application of advanced electronics,
communication, information and sensing technologies to integrate the management
strategies of people, roads and vehicles. Providing real-time information and improve
the safety, efficiency and comfort of the transportation system, and also reduce the
impact of traffic on the environment.

Improving existing transportation services will have more connections with artificial
intelligence. Most of the worlds largest cities face issues related to transportation,
traffic and logistics. This is due to rapid population growth and an increase in
the number of vehicles on the road. To effectively create and manage sustainable
transportation systems, technology can provide tremendous support. When urban
areas face the problem of traffic congestion, AI solutions are coming out when the
real-time information from vehicles for traffic management and make a strategy in
travel through a unified system.

Based on AIs decision making, traffic management, route planning, traffic network
services and other mobility optimization tools to make the efficient traffic manage-
ment come true.

Solving traffic jam

One of the core issues of current urban traffic governance is how to alleviate traf-
fic congestion. Using artificial intelligence algorithms to adjust traffic lights is a
strategy that major IOT and IT companies have begun to try to alleviate the con-
gestion problem in recent years. The AI algorithm is used to monitor the operation
efficiency of intersubsection*s in real time to optimize the switch of traffic lights,
which is mainly aimed at two phenomena, one is the unbalanced operation of the
intersubsection*, and the other is the gate stuck.

When an intersubsection* is very congested in one direction while others are running
smoothly, it is called an intersubsection* unbalance. In this case, the signal time in
the congested direction can be adjusted appropriately, and the time in the smooth
direction can be reduced to relieve the congestion at the intersubsection*. For
seriously unbalanced intersubsection*s, the system will issue an alarm to remind
the traffic police to pay attention and take the next step. The gate stuck warning is
to monitor the congestion at the gate, and predict which gate with high possibility
of stuck in order to implement flow control in time to avoid gate stuck and cause
more congestion of rear traffic.

The artificial intelligence traffic light system is also a product of the application
of artificial intelligence in the field of intelligent transportation. It can reset the
time of traffic lights according to the statistics of the number of vehicles and pedes-
trians, and identify the traffic conditions on the spot in real-time. The system is
generally composed of a film collection, analysis, storage and upload, system, gates,
controllers, display screens, voice broadcasts, and front-end computers. It can re-
alize voice broadcast, delay closing, detection control. Briefly speaking, it uses AI
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to identify and analyze the motion information of moving objects such as vehicles
and people, inferring the traffic conditions and further allocate the release time of
vehicles and pedestrians.

Safety of transportation

Using AI combined with the IOT can assist the government in traffic management
and technology corrections to reduce violations, car accidents and other incidents.
For example, install thermal cameras on traffic lights to detect pedestrians on the
crosswalk and through edge computing to show the warning on the vehicles control
panel to remind the driver. Or setting up large-scale display boards at intersubsec-
tion*s, use AI to continuously identify objects at intersubsection*s, remind vehicles
who would like to turn right and pay attention to objects on the right, reduce blind
spot problems and improve pedestrian safety.

Drowsy driving is one of the main reasons for several car accidents in recent years,
through artificial intelligence in-vehicle image monitoring technology detects whether
the driver is distracted or abnormal, giving early warning and notify management
unit to reduce the chance of accidents caused by drowsy driving.

In recent years, with the rapid development and progress of artificial intelligence
algorithms, attempts and researches on the application of artificial intelligence al-
gorithms in road disease identification have gradually increased. Some company
now also focus on the road maintenance, depends on the front-end visual sensing
equipment, edge processing equipment and AI algorithms to collect, transmit and
identify road diseases to avoid of the accidents happened.

Intelligence vehicles

Automatic driving is a popular issue now, and its foundation is an intelligent navi-
gation system, which can effectively provide the optimal route for vehicles to travel
and avoid congested roads, then effectively improve the traffic speed in all directions.

Automatic cars rely on artificial intelligence software using deep learning techniques
to teach the vehicle how to drive while maintaining a safe head distance, lane control,
and more. Automatic cars may improve transportation safety and traffic congestion
situations, and addressing existing transport barriers, and produce different social
structures and urban forms. So, when talking to automatic driving, we have to know
about ADAS.

Advanced driving assistance system (ADAS) uses a variety of sensors installed in the
car (millimeter wave radar, lidar, single/binocular camera and satellite navigation)
to sense the surrounding environment at any time during the driving process of cars.
Data collection, identify, detect and track static and dynamic objects, and combine
with navigation map data to perform systematic calculation and analysis. So as to
make drivers aware of possible dangers in advance, increasing the comfort and safety
of car driving with efficiency.
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For the level of the autonomous driving, it is defined by the Society of Automotive
Engineers (SAE), from safety warnings, assisted driving, to fully autonomous driving
by vehicles. Six levels were defined, which later became a common standard for
”Driverless vehicles”.

Conclusion

The highest level of smart transportation is the coordination of people, vehicles and
roads. Need the integration support of advanced technologies such as AI and 5G.

The future traffic information will be all-round, full-coverage. Not only will enhance
efficiency of the travel, but also improve safety of transportation.

Reference

1 https://www.digiknow.com.tw/knowledge/6131d7e739f0b

2 https://www.51cto.com/article/714517.html

3 https://www.sohu.com/a/490948160 468661
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4 – Peerapat Phetpadriew (1006601)

Artificial Intelligence (AI) that can interpret human emotions could become more
extensively use in the future. It is undeniable that AI has developed so fast during
past few years from calculating, auto driving, and other cognitive aspects. As smart-
phone and internet are very accessible, most people may interact or communicate
with AI in some way such as Google Assistant, Alexa, and Siri. At some point, we
try to talk to them in a human way but the answers from them are given in some
ridiculous way. Would it be better to have AI that can answer us in the more of
human ways or can read our emotions? So, they can respond more properly. AI
that can read about human emotions are still under development phase. They are
so called Emotional AI, Human Centric AI, Social AI. It is more difficult to build
this kind of AI because humans are complicated, we dont always express the way we
feel directly, and different people react to the same situation in a different manner.

Emotional AI does not only learn the cognitive part, but also learn to interpret
human emotions. There are some few ways to detect human emotions. Firstly,
AI facial emotion recognition can analyze facial expressions in videos to gauge the
prevailing sentiment with the help of such technologies as facial recognition and
computer vision. Secondly, emotional AI analyzes a persons speech through various
factors, including intonation, voice tone, vocal pitch, speed, and elongated pauses
to determine their sentiment. This technology can detect hidden agitation even if
someone uses their dry sense of humor and says the opposite of what they actually
mean. Finally, extracting emotions from text is also called sentiment analysis or
opinion mining. It uses natural language processing and machine learning emotion
detection on text samples to determine whether the prevailing sentiment is positive,
negative, or neutral.

However, there are risks or bias using AI to interpret human emotions. For example,
one study found that emotional analysis technology assigns more negative emotions
to people of certain ethnicities than to others. Consider the ramifications in the
workplace, where an algorithm consistently identifying an individual as exhibiting
negative emotions might affect career progression. AI is often also not sophisti-
cated enough to understand cultural differences in expressing and reading emotions,
making it harder to draw accurate conclusions. For instance, a smile might mean
one thing in Germany and another in Japan. Confusing these meanings can lead
businesses to make wrong decisions. Imagine a Japanese tourist needing assistance
while visiting a shop in Berlin. If the shop used emotion recognition to prioritize
which customers to support, the shop assistant might mistake their smile. A sign
of politeness back home as an indication that they didnt require help. To avoid the
AI bias, it will need to be vigilant about not perpetuating historical biases when
training emotional AI. While historical data might be used as a basis to train AI
on different emotional states, real-time, live data will be needed for context. Take
smiles, for example. One study showed that of the 19 different types of smiles, only
six happen when people are having a good time. We also smile when we are in pain,
embarrassed, and uncomfortable, distinctions that can only be drawn with context.
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Emotional AI has various of applications to be used on. Firstly, in education, it can
be highly impactful for learning and solving problems. Suppose when we stumble
upon a typical math or science problem that is difficult to solve, then Emotional AI
can detect our impressions and provide us an effortless method to solve it. Secondly,
targeted Ads based on online customer behavior and interactions. Companies like
Facebook, Google, other organizations, and startups use Emotional AI to analyze
their users behavior and use the data to show them targeted ads on their platforms.
They examine human behavior by observing their search patterns, the posts they
share on social media, accessing their locations, their interest in specific products,
etc. Thirdly, in the automotive industry. Companies like Hyundai and Tesla have
already introduced emotion-based intelligence in their vehicles. This technology
can recognize the mood of drivers depending upon their facial expressions. For
example, if the drivers feel frustrated or angry, the car provides them an easier
route to reach their destination. If the driver feels a little giddy and dizzy, the car
will automatically adjust the acceleration and balance. Fourthly, smart chatbots
and online games. Smart chatbots can increase customer retention on ones website
or product. They examine customer behaviors and depend upon their searches
shows them the result they want. Similarly, in video games, bots can configure your
skills and ability during gameplay and facial expressions to make the video game
adapt to the changes you want. Finally, for the public service. Emotional AI is
a helpful tool in the public service for judging peoples moods and reactions. The
happiness ministry of UAE implements emotional AI to examine the overall peoples
emotions towards the government in the country. In a company or an organization,
the emotional A-based surveillance camera can judge angry or frustrated customers
and direct them to a well-trained professional. In a professional job interview, the
credibility of potential and confident candidates judges by their facial expressions
and reactions.

In conclusion, humans are way ahead of AI in reading humans emotions at these early
stages, but AI will become better and better in every day by training. Emotional
AI will be a powerful tool indeed, forcing businesses to reconsider their relationships
with consumers and employees alike. It will not only offer new metrics to understand
people but will also redefine products as we know them. But as businesses foray into
the world of emotional intelligence, the need to prevent biases from seeping in will be
essential. Failure to act will leave certain groups systematically more misunderstood
than ever. Although the technology can be misused and cause negative impacts. If
used correctly, it tends to provide far good than its negative impacts.
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5 – Javier Pey Jia Jie (1003318)

Intro to AI for Telemedicine

One aspect in which AI has been implemented is the healthcare industry. Healthcare
is an essential industry because it is directly associated with the biological and
physical health of the individual. With the aid of technology, such as the Internet,
healthcare has been boosted in its deployment and research fields. In research, there
have been more ways to discover suitable drugs and medicine for curing diseases
like cancer. In the deployment aspect, healthcare institutes are slowly bringing
treatment closer to the patient and vulnerable groups, such as the young and elderly,
through the use of mobile apps. However, the implementation of state-of-the-art
technology into this massive field is still very raw and underdeveloped. AI will help
to add intelligence to many of the healthcare processes to take over routine tasks
while also possibly solving certain issues once deemed unsolvable.

Benefits of AI for Telemedicine

On a positive note, AI will make the overall process of consulting a doctor more
efficient and productive. The ability of a strong AI to process a large database
of patient diagnoses simultaneously allows it to filter out and retrieve a patients
information very quickly. This is important because time is of the essence when
checking the status of the patient and if they require emergency attention. AI can
also help to replace the doctor in managing more routine and trivial tasks so that
human doctors can be deployed to other more important areas. Additionally, AI
will also be able to monitor the patient, if needed, at every minute to ensure they
are on route to proper recovery and adhering to treatment plans.

The responsibility of AI has now become a huge factor because it is the role of AI
now to take care of the patient instead of a human doctor. From this perspective,
a responsible AI would thus need to have capabilities that are equal to or better
than a doctor. This would include assessing and diagnosing the patient quickly and
accurately with a high level of confidence. If the diagnosis confidence is low, the AI
should direct further treatment to a human doctor. Additionally, the AI should also
be customised to be able to cater to each specific individual instead of generalising
information. This would include providing emotions and human-like qualities to the
patients so that it will fit the patients personalities. Such a benefit will help the
interaction process because the patient can easily share their concerns which they
may have been once hesitant about. For a full recovery, a proper road map should
also be provided by the AI to ensure that the patient is taken care of in the long
run and not just at the instance of diagnosis. Such an implementation makes AI a
very powerful tool in treating patients and assisting doctors and nurses to complete
tasks that they may not have time for.

Concerns of AI for Telemedicine

In contrast, while the proposition of a responsible AI sounds promising, it is also
filled with many flaws. This would range from ethical issues to societal problems such
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as unemployment. If there were to be a misdiagnosis, it is difficult to pinpoint who
should be held accountable. Should it be the AI system, the engineer who inputs
data into the AI, or the doctor who oversees the patients portfolio? The system
may also be subjected to a multitude of privacy leaks or data breaches. These
lapses are difficult would also be difficult to spot and fix due to the complexities
of the system. On a more social aspect, given the usefulness of AI, human doctors
may also become obsolete, leading to a possibility that doctors and nurses may not
be needed anymore. This may also lead to the massive unemployment of medical
practitioners. The controversy also arises if patients even have the choice of choosing
a consultation with an AI system or an actual doctor.

It is also difficult to determine if the AI system is providing the right or wrong
diagnosis because there is a black box in terms of how the system would think.
There could be certain biases and impartiality that could sway the final decisions of
the AI model. This is also extremely dangerous in healthcare if the AI is supposed
to prescribe a certain medicine based on the symptoms of the patient. But many
common symptoms could also indicate a large range of different diseases. Hence,
to properly conclude the necessary prescription would require a strong AI model.
There could also be ethical issues in terms of entrusting AI to take on control over
certain tasks. For example, routine and trivial tasks such as logging vital signs like
heart rate and weight could be easily done by the AI. However, more complex tasks
that have a higher risk of harming the patient should be properly considered.

AI in the future for Telemedicine

As such, even state-of-the-art Telemedicine apps, such as Ada and Doctor Anywhere,
are currently still effective assistants for human doctors. While they do provide
convenience and improve efficiency by relieving the stress on doctors and nurses, the
confidence of the public in using AI for healthcare is still not robust. Additionally,
the AI models are also not completely strong and well-proven. In the long run,
however, I believe that it is necessary for AI to be heavily integrated into the field
of Telemedicine and maybe even be responsible for tasks deemed dangerous in the
current state. Medical practitioners, on the other hand, should also be re-skilled to
ensure that they can be utilised for more high-end applications that better the AI.

However, this cannot be done without proper regulation because the concerns re-
garding AI are still heavily dependent on how AI technology is implemented in
society. Big players such as government agencies and medical institutes need to
constantly keep in check how much AI should advance and the tasks that it should
be given. There should be a proper framework plan laid out for the AI system in
terms of development and accountability. The infrastructure to support AI must
also be robust. This would include proper cloud development to store and access
data, application development, or strong firewall security to prevent data breaches.
Lastly, the strength of the AI should also be considered because a strong AI model
will help to properly carry out its task efficiently and effectively. A properly trained
AI model may also teach other AI models to exponentially grow the implementa-
tion of AI in the healthcare industry, thereby saving resources and effort on hiring
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software engineers and technicians.

In conclusion, while AI for the future is promising, its integration into a fragile field
like healthcare needs to be properly kept in check and monitored frequently. This
will ensure that the health and safety of humans are still prioritised and that AI
does not go awry.
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6 – Tan Kai Ling Charmaine (1006424)

When a patient enters the healthcare system, a record of their information is created
and becomes the principal repository. With urbanisation and technological progress,
comes digitisation. Sensors and smart devices are increasingly installed and embed-
ded in many applications in the healthcare sector. Through data captured from
sensors combined, health facilities records and patient records, the healthcare sys-
tems can hold a wealth of data and are a big-data repository. The questions are
whether artificial intelligence (AI) helps healthcare systems better respond to treat-
ments and whether AI can take out the guesswork in treatments.

When COVID-19 hit the world, the healthcare system took a hit with the sudden
influx of patients, an unclear treatment plan and a lack of facilities. In 2020, the
year when COVID-19 was still relatively new to the public, Schaar et al [1] shared
four ways in which AI and machine learning (ML) can help healthcare systems re-
spond to COVID-19. Firstly, the digital triage of patients infected with COVID-19
by integrating existing health record data and identifying the patients at higher risk
of suffering more severely from COVID-19. Secondly, as not every patient experi-
ences the same type of symptoms and disease evolution, a cookie-cutter treatment
approach is not effective. Schaar et al [1] argue that the adoption of AI and ML tech-
niques can support healthcare professionals in determining the most effective course
of treatment with data collected from patients and their records. Thirdly, using
data-driven AI and ML to help objectively decide the best results from decisions
made from policies. Schaar et al [1] indicate that this can provide decision-makers
with key details on what works and what does not, effectively improving the consis-
tency and efficiency across the board. Lastly, using AI to assess and derive suitable
COVID-19 treatments for subgroups, such as the elderly. AI can provide the answers
to the what-ifs and perform simulations of a patients response to a treatment plan
without putting the patient at risk. It can also consider the current resources of
a healthcare facility and allocate them to be effectively used based on the patients
needs.

AI also has a role in precision medicine. Precision medicine considers individual
variability in genes, environment, and lifestyle in disease treatment and prevention.
In 2017, Alaa et al [2] ran an experiment on the United Network for Organ Sharing
(UNOS) dataset for patients awaiting heart transplants between the years 2005 to
2010 period. The data showed that a patient with a left ventricular assist device
(LVAD) implanted exhibited a delayed assignment to a high priority allocation on
the heart transplant waitlist. This decision was attributed to the assumption that
an LVAD would improve survivability against one that does not have it thus leading
to reassignment. The patient was assigned a high priority (status 1A) in June 2013
but died shortly after. This was more than 3 years after the LVAD implant. Using
AI and ML, the intelligent algorithm considered that as the patient was diabetic, the
benefit from having an LVAD would be less than an average patient. The patients
delayed assignment was caused by the primary assumption that an LVAD would
improve survivability without the consideration of underlining conditions. This is
an incident that can be avoided with an intelligent algorithm, Causal Multi-task
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Gaussian Process (CMGP). This has led to a new transplant priority allocation
scheme in which CMGP is used to allocate priorities based on the individual risks
in a personalised manner, improving survivability.

Chronic migraine is the second most disabling disease worldwide. In 2021, Stub-
berud et al. [3] shared the use of AI to better prescribe treatment plans meant to
tackle chronic migraine faced by patients. Stubberud et al. [3] study has shown that
not every patient experience chronic migraine the same and a patients response to
the prescribed treatment depends on causing factors. By using input features of a
patients headache phenotype and comorbidities, machine prescriptions can deter-
mine the optimal approach to identifying new interventions in migraine and making
the best use of existing ones. Stubberud et al. [3] displayed that the machine
prescription approach resulted in arriving at a successful treatment in significantly
fewer months than generic guideline-recommended treatments ( 3.750 months).

The use of artificial intelligence in the healthcare sector can improve the approaches
to treatment planning for patients with input features from patients data and
records. This will enable healthcare professionals to make smarter decisions on
patient care and treatment.

1 M. v. d. Schaar, A. M. Alaa, A. Floto, A. Gimson, S. Scholtes, A. Wood,
E. McKinney, D. Jarrett, P. Lio and A. Ercole, How artificial intelligence and
machine learning can help healthcare systems respond to COVID 19, Machine
Learning (2021), pp. 110:114, 2020.

2 A. M. Alaa, M. v. d. Schaar, Bayesian Inference of Individualized Treatment,
2017.

3 A. Stubberud, R. Gray, E. Tronvik, M. Matharu, and P. Nachev, Machine
prescription for chronic migraine, Brain Communications, 2021.
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7 – Hanchapola Appuhamilage Gihan Charith Premachandra
(1006485)

According to the recent Joint Research Centre (JRC) report from European Com-
mission, Artificial Intelligence (AI) is referred to as machines or agents that are
capable of observing their environment, learning, and based on the knowledge and
experience gained, taking intelligent action or proposing decisions [1]. In other
words, AI is machines performing human-like cognitive functions: learning, under-
standing, reasoning, and interacting.

Due to recent events (i.e. pandemics, economic crisis, lack of skilled labour force),
there is an increasing trend in using robotics for everyday operations; that may be
in the industrial environment, healthcare or domestic life [2][3]. Thus, the rest of
this article focuses on future of AI in robotics. According to the authors opinion,
there are a few challenges along the way to this transition from humans to robots.
These challenges are categorized to three main clusters, which will be discussed in
the next subsections.

1. Knowledge transfer to machines initially, human has to transfer their skills to
the robots.

2. Decision making the robot has to take decisions on its own after deployment

3. Collaborative robotics the robots are working alongside humans.

Conventionally, the knowledge transfer from humans to machines happened as a
predefined set of commands via a teaching pendant or a computer interface. All
the task definitions and safety instructions were predefined. Robots were perceiving
the environment using sensors and just executing the predefined instructions list.
However, with the integration of AI, robots started to learn, understand the envi-
ronment in a meaningful way, predict its failure before happening, and interact with
the environment with more adaptability. The state-of-the-art systems employ algo-
rithms such as reinforcement learning and imitation learning instead of conventional
hard-coding methods to learn the task [4][5]. Currently, there are sophisticated sim-
ulation environments that mimic the actual environment to run these learning-based
algorithms [6]. These simulations enable the developer to run and train these al-
gorithms before implementing in the actual robot. The advantage of simulations
is that the robot is allowed to produce wrong results may be hundredth to several
thousandths times. If an actual robot is used, the robot may fail and that will cost
a lot.

Learning a task enhances the adaptability of the robot to unforeseen scenarios.
As an example, if the robot has to pick and place vegetables from a bucket to a
conveyor, the traditional approach with predefined commands may not perform well
due to abnormalities in the shape of two different vegetables, texture differences,
and weight. However, with a learning-based approach, the robot already knows
how to adapt, since it has been trained to adapt. There are demonstration-based
learning approaches as well: rather than training to a specific task, the robot can
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learn from a demonstration, just like a mother teaches her kid how to write letters
by holding the kids hand and guiding it. According to the authors opinion, in the
future, robots will learn by themselves as children, just by looking at a human, or
by looking at a video feed of a specific task. AI will not only learn the task but also
will optimize it and will perform the task more efficiently than humans.

All the future prospects of AI in robotics lead to the robot making decisions on
its own. This subsection* is about the ethical aspects, unforeseen circumstances
and the future of decision-making by robots with AI. When it comes to one of the
most popular applications of AI: autonomous cars, the users concern or fear about
one thing always: safety. According to the authors opinion, safety is not much
of a concern, if the car is in a perfect or near-perfect environment. The failures
happen when it comes to unforeseen or unpredictable scenarios in which even a
human driver will also fail. Take an example of an autonomous car roaming on the
edge of a mountain, and suddenly a small child crosses the road. The car has no
other choice, it has to save the driver by running over the child or save the child
by steering the car down the cliff, endangering the driver. The decision will be or
has to be taken by the AI system. Then the main problem arises, who is going
to take responsibility of the action, and how an AI should behave in this type of
an unforeseen scenario. According to the authors opinion, these problems have to
be tackled not only by engineers and AI researchers but also by legal experts and
humanities experts [7].

The author also believes that there will be much more sophisticated AI algorithms
that will think on their own and provide creative solutions. At present, AI systems
augment human abilities or the machines abilities. In other words, the developer or
the user already knows what kind of solution will come out of their AI system. The
solution may be a prediction or an optimized solution. On the contrary, the author
means creative solutions as previously unknown solutions [8]. Similar to the thirsty
crow and pot story, given the problem and available tools, future AI algorithms will
be able to connect the dots and create a good solution. The author believes that
sometimes the AI algorithms will be given the big picture (about the problem) and
the AI will provide solutions. As an example, in the future, AI algorithms will be
asked how to make the world a better place (the big picture). Then the solution
will be like steps to stop global warming, moving to renewable energy and etc. Yes,
the AI can analyze the relevant data and then predict or suggest when and how we
can move to renewable energy. But creativity and innovation are still new concepts
to currently existing AIs.

Collaborative robotics is enabling a robotic system to share the same workspace
with humans or with another robot or machine. There are several collaborative
robot types: industrial and healthcare robots. According to the authors opinion,
the safety of these robotic systems is already ensured by their mechanical and control
systems. However, integrating AI into robot collaboration is an essential element
in improving the productivity of a factory toward the industry 4.0 concept (i.e.
smart factories) [9]. According to [9] AI enables the robots to collaborate with each
other to achieve a given goal. In the future, the machines will work together and
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tackle problems like the malfunctioning of a robot (an agent). Despite the lack of
an agent in the production line, the other agents will carry out the tasks with the
same productivity as humans do in similar cases.

Robotics in healthcare is the other main area of collaborative robotics. However,
acceptance of robotics by patients, adults or small children is still an issue. No
matter how attractive and human-like the appearance is, the adults still prefer
humans to do their chores, instead of robots [10]. The author believes that AI-
augmented human-robot interactions (e.g. natural language conversations with the
robot, robots with facial gestures) will enable future care robots to increase its
acceptance. When it comes to other uses, intelligent robots played a big role to
render services during the recent COVID19 pandemic: COVID19 diagnosis and risk
assessment, surveillance, telehealthcare, logistics, service automation, disinfection
tasks and accelerating research and drug development [11]. According to the authors
opinion, the recent pandemic showed the potential of AI and robotics in healthcare
similar to space explorations broadened the boundaries of science and technology.
As a result, people will be able to face future health threats with more confidence
and better AI implementations.

In conclusion, the author predicts that in the future, AI + robotics research will
enable machines to acquire basic cognitive skills of humans: learning, understanding,
reasoning and interacting. Furthermore, the machines will perform these skills more
efficiently and productively than humans since machines will not get tired in the
long run. Nevertheless, the author highly doubts that machines can be given a
consciousness as humans have. Therefore, humans will always be one-step ahead
of machines in creativity or innovation, feelings, ethical and moral values and most
importantly critical judgements such as when to break rules. In the future, AI
systems will be focusing on these aspects to make machines much more human-like.

1 C. European and C. Joint Research, Artificial Intelligence: a European per-
spective. Publications Office, 2019.

2 L. Gaur, A. Afaq, G. Singh, and Y. K. Dwivedi, Role of artificial intelligence
and robotics to foster the touchless travel during a pandemic: a review and
research agenda, International Journal of Contemporary Hospitality Manage-
ment, vol. 33, no. 11, pp. 4079-4098, 2021.

3 H. Osawa et al., What is Real Risk and Benefit on Work with Robots? From the
Analysis of a Robot Hotel, presented at the Proceedings of the Companion of
the 2017 ACM/IEEE International Conference on Human-Robot Interaction,
Vienna, Austria, 2017.

4 O. Kroemer, S. Niekum, and G. Konidaris, A review of robot learning for
manipulation: challenges, representations, and algorithms, J. Mach. Learn.
Res., vol. 22, no. 1, p. Article 30, 2021.

5 B. D. Argall, S. Chernova, M. Veloso, and B. Browning, A survey of robot
learning from demonstration, Robotics and Autonomous Systems, Vol. 57,
No. 5, pp. 469-483, 2009.
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6 J. Liang, V. Makoviychuk, A. Handa, N. Chentanez, M. Macklin, and D. Fox,
GPU-Accelerated Robotic Simulation for Distributed Reinforcement Learning,
presented at the Proceedings of the 2nd Conference on Robot Learning, Pro-
ceedings of Machine Learning Research, 2018.

7 I. Giuffrida, Liability for AI decision-making: some legal and ethical consider-
ations, Fordham L. Rev., vol. 88, p. 439, 2019.

8 H. Wu, X. Meng, S. Ruan, and G. S. Chirikjian, Put the Bear on the Chair;
Intelligent Robot Interaction with Previously Unseen Chairs via Robot Imagi-
nation, in 2022 International Conference on Robotics and Automation (ICRA),
23-27 May 2022, pp. 6276-6282.

9 R. Benotsmane, G. Kovcs, and L. Duds, Economic, social impacts and oper-
ation of smart factories in Industry 4.0 focusing on simulation and artificial
intelligence of collaborating robots, Social Sciences, Vol. 8, No. 5, p. 143, 2019.

10 A. K. Hall et al., Acceptance and perceived usefulness of robots to assist with
activities of daily living and healthcare tasks, Assist Technol, vol. 31, no. 3,
pp. 133-140, 2019.

11 S. Sarker, L. Jamal, S. F. Ahmed, and N. Irtisam, Robotics and artificial intel-
ligence in healthcare during COVID-19 pandemic: A systematic review, Rob
Auton Syst, vol. 146, p. 103902, Dec 2021.
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8 – Daniela Sanchez Cruz (1006427)

Nowadays, we can find Artificial Intelligence (AI) in many fields, and we interact
with it every day of our lives, sometimes even without noticing it. For example,
on a typical day, we wake up and go directly to check our cell phones, using our
face or fingerprint to unblock them. During the day, Google collects information
about what we are looking for or where we have been, and it will not be a surprise
when you enter Facebook after work to check your social activity to find amazon ads
suggesting you buy the product that you looked before in the morning. Later you
decide to go to the gym and open Spotify to select music to motivate your workout,
and it will suggest a playlist with a high percentage that you will like, based on
your previous sessions using the app. And when you are about to finish the day,
you forget to pay the rent, but just in a couple of minutes manage to transfer to
your landlord using only your phone. Probably if we go back to the past and tell
people from the 70s that this will be a typical day in our lives, they will believe
that we became sort of sorcerers and practice magic tricks like Samantha from the
Bewitched TV show.

It is impressive how linked we are with AI and how it helps us in different tasks,
as I mentioned before, in daily and more specific ones. But on the other hand, AI
has its cons that have created controversial thoughts worldwide. From how exposed
our privacy is, developing a wide range of possible risks, to the scariest and most
extreme statements as machines will reveal against us generating our extinction.
And I agree with having some fear because if you see the AI from the outside, it is
normal to feel insecure. I think no one like the feeling that our devices are spying
on us, and we believe that the machines are super intelligent, but to face that fear,
we have to go deeper and understand how it works. Dont get me wrong, I dont
mean to go yourself and study a complete degree in Computer Science, but just
read something related to the logic behind it and open your mind to understand it,
AI is not rocket science.

Clearly, we are living in the AI age, fast-forward development, and the need to save
time in repetitive and time-consuming tasks are the detonators for developers to
incorporate AI techniques in more specific and diverse applications. In the future, I
see AI even more, as it can be helpful for almost everything or absolutely everything.
But in my opinion, only because it can be applied to everything doesnt mean that I
should be. Some problems can be fixed with a simple solution and be more efficient
than giving an overrated one. For example, JUICERO launched on the market on
2016, the supremacy of juice makers, but just a few months this Wi-Fi juicer became
the definition of Silicon Valley stupidity[?]. Representing that not always the most
advanced solution will be the most accepted one, I think in the future, we will start
to see a lot of this kind of failure if we continue developing just because of the hype
of AI right now.

Understanding that in the end, humans are the ones that develop these algorithms,
we find a lot of logical rules inside them. In most cases, the process of converting
human logic to mathematical models is not easy. As humans, it is easy to classify
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an object just by looking at it, but how can we translate that process to an artificial
system? Mental processes are vast and complex, and we must use a diversity of
sciences to understand and simplify them if we want to achieve a correct classification
algorithm. We have seen a lot of errors from AI, and I think we will continue to see
them in the future. It’s funny when we see these classification errors, for example,
an AI classification algorithm got a problem differentiating chihuahua dogs from
chocolate chip muffins[?]. Although it is easy for us to identify them, it is not
simple to code our complete mental process. So, it is understandable to see these
silly errors, as the training methodology and logic behind them are still far from one
hundred percent of human thinking. I believe soon, there will be new technologies
or tools that will help to incorporate more inner and complex processes into the
algorithms so that they will have more like human behaviour, achieving higher levels
of processing. I will not be surprised if one day they have even higher effectiveness
than us.

From my point of view, I believe that AI can give us more positive things than
negative ones, but that depends entirely on how we continue to develop in the
nearest future. So, I think it is necessary to take responsibility and start making
regulations for this science. As we have regulations for food, medicines, and devices,
I believe it is urgent to fund an International Agency that, based on research, comes
out with something that every developer needs to follow, and every AI algorithm
must meet to be used. And at the same time, I think the current laws and ethics
need to be upgraded, we can’t continue with the same rules from centuries ago
because as AI can be up to good, it can cause massive damage in ways we haven’t
measured. It is a hard job, as this administration needs to evolve fast and always
be one step forward to avoid any violation, but in my opinion extremely necessary
and urgent.

From this perspective, I am optimistic about AI in the future. It is hard for me to
imagine something specific because Im sure that whatever I try to visualize will be
biased, as I have no idea what we will be capable of in the coming years. We dont
know, maybe the AI trend will begin to go down and, in the future, will be more
nature-centred, so it is impossible to guess what will come tomorrow and even more
in 50 years. But from my biased view today, I have the opinion that AI will be
helping us. As a biomedical engineer, I see great support in healthcare, as we will
always find ways to increase our health and life expectancy. Pre- diagnose diseases,
Intelligent prosthetics, artificial organs, robotic surgeries, and nanobots inside our
bodies attacking targeted cells; are some of the applications I think we will see. But
as I mentioned before, I hope we manage to grow following the respective guidelines.

Generally, to emphasize my statement, I think AI can be so powerful, but if we
want to have control, we have to see it as a tool and not a substitute for our mental
processes. For example, in arts, I believe they are made to represent something and
communicate feelings, I think it has to be entirely related to a creative process. So,
I don’t recognize art as something that a machine does because, from my point of
view, it only came out with a random result, so the feeling behind it is completely
lost. So, what’s the purpose of art if it loses its value? But, if the artist decides to

24



use AI only to ignite the imagination, I think the result could be great and possible
even better without using this tool, and here the passion is not lost, as the creativity
is still from the artist. So, I believe in a relationship where AI can help us to start
something, but in the end, we need to keep adding our personal touch.

In conclusion, I see great opportunities for AI in the future, as long as we know and
understand how it works, we create regulations to avoid any misuse that can damage
people’s lives and try to regain our privacy. Keep in mind that in the end, we must
continue working hard, or maybe wiser, using AI to help in that repetitive and time-
consuming activities but not giving all the activities to it. We must continue growing
our minds if we want to keep aiming for a better future and life. To end, I would
like to cite Benjamin Franklin ”Tell me and I forget. Teach me and I remember.
Involve me and I learn.”

1 James McKenzie (2020), Bad business models, Physics World, IOP Publishing,
Vol. 33, Number 1.

2 Nguyen, An; Yoshitaka, Atsuo (2019), Less Visually Different Objects Recog-
nition with Aggregated Residual Siamese Network Proceedings of the 11th In-
ternational Conference on Knowledge and Systems Engineering (KSE)

25



9 – Raul Fernando Garcia Azcarate (1006428)

Artificial Intelligence (AI) is already taking part in many different aspects of our
life. As a biomedical engineer, I know some areas where it is being applied that,
while being developed, are shaping how we will do things in the future.

One of the applications in which AI is being used is helping with medical diagnostics.
So, the AI is trained with many x-rays from different patients or other diagnostics
from various medical equipment and will learn to identify and discern if the patient
is sick or not. So, when it receives an x-ray or study, it will analyze it and then
send it to a doctor to verify, even though the Ai doesn’t make the final decision, it
is already showing its usefulness in this area. These applications have also found
some problems related to the samples used to train the algorithms. For example,
in some experiments, they just trained the AI with studies from a specific race or
patients within a certain range of age. Even if it’s not as accurate as we would like,
I think in the future, when it is fully implemented, it will save a lot of time for the
specialists.

A second application I found interesting where AI is being used is to inspect the
healthiness of your food, where you can take a photo of your meal, and the AI can
estimate the number of calories by recognizing the ingredients. It also can score it
and tell you how healthy your meal is, it is also in development, so maybe we have
to wait a few years for it to work, but this might help many people interested in
keeping a healthy diet.

Another purpose I found interesting AI is being used is to identify the emotional
state of a person, even though it can be estimated in many ways, like face analysis
or interpreting some brain signals, I found an exciting way to evaluate that using
AI is by using the body posture and the walking body pattern, in think maybe this
can be used in the future to save lives or prevent crimes, for example, imagine some
government security cameras are running this algorithm and see someone walking
angrily maybe it can notify the police to watch him in case he is planning to commit
vandalism or something worse, also imagine that the camera detects someone who is
feeling depress maybe they can track him to send him help in case he is planning to
commit suicide. So the main retractor I see in this application is that people might
not be free to keep their emotions to themselves, and maybe also, even if you are
feeling depressed or angry, it might be because of another thing and might not be
needed to be exaggerated or you to be tracked because of that.

One use of the AI that caught my attention is in the genetics field, where right now
is being used to detect some diseases in fetuses by taking a sample of their DNA, so
even before the child is born, you can know if he has or not a medical condition.

This field has been expanding recently, trying to identify the susceptibility of some-
one to have a specific genetic disease which might be helpful to know for some people
because they can avoid getting sick by taking precautions. Although this field is
still in development, once it is fully developed, I think it will be helpful for people
who might be at risk of having a high chance of developing a genetic disease like
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diabetes and help them prevent it by changing their daily habits.

After exploring all these previous applications of AI, I noticed that, maybe in the
future, when they are fully deployed, a more powerful AI could use all of their
outputs, such as daily habits, routines, and all other information. To then analyze
the data and predict if you will get sick or if you will have a high chance of developing
depression if you keep doing what you are doing in your daily life. Even though this
sounds a little crazy, I think it might be possible in the far future. But also we
have to take into account that this can also be dangerous for the person because
if this information falls into the wrong hands, it might cause a lot of damage; for
example, if an insurance company gets this information about a person that has
a high chance of getting sick or depressed, maybe they will charge more in order
to provide an insurance or they will perhaps even reject the insurance request. Or
imagine if the information ends up in the big enterprise’s hands, maybe they will
not hire you because you might have a high chance of getting sick and reducing the
business’s productivity.

As a biomedical engineer I have worked in different fields but one I recently worked
was with surgery training simulators, where I used to train some medics in how to do
minimal invasion surgeries, and while doing so I noticed that the great majority of
the surgeries are really simple and you just have to follow instructions, and in order
for the doctors to get better they had to do the same surgeries over and over again
even if the virtual patient changed the organs are practically on the same place and
everything seemed pretty much the same, so even I, that I am not a medic learned
how to do different surgeries even as good as experienced surgeons just by practicing
with this augmented reality simulators, and as it is said practice makes the master,
so now with the recent improvements in AI I can only imagine that in the future
it might not be that difficult to train an AI to do the simplest surgeries avoiding
taking valuable time from the surgeons which will be able to focus on emergencies or
more complex surgeries, but we need to be careful for surgeons not to forget how to
do this surgeries. Right now, there is an exciting surgery medical equipment called
robotic surgery, which consists of a robot that described more fundamentally as a
setup of arms with different surgery instruments that actually is the one tool making
the surgery on the patient, but it follows the movements of the surgeon which is in a
console on the other side of the room, where the doctor can work more comfortably
as he is sitting and can see in 3d the inside of the patient’s body where the surgery
is taking part and can see and move the surgery tools in a way as if he was moving
his own hands, which is really comfortable for him, so if this robot already exists I
think it is just matter of time for the experts on the field to try to train this robot to
do the surgery using AI instead of being controlled by a doctor. So, thinking further
in the future, I think one day we might be able to find some futuristic medical pods
like in sci-fi films where without the need for a specialist, you can get diagnosed and
get treated and maybe undergo through a surgery.

One project I worked on that used AI that I would like to mention is an artificial
pancreas. First, I will explain all the necessary information for you to understand,
then I will mention how AI was used and conclude with how AI can also improve
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the current results.

First of all I will explain the basic functions of the pancreas which is to produce a
hormone called insulin which normally get the glucose from the blood of the human
body and give it to the body cells to use it as energy, so if you have a lot of glucose
on your body your pancreas will produce more insulin to control it and if you have
low levels it will produce less as you can see the pancreas works as a loop, so you
probably noticed that the pancreas is really important, but there is a disease called
diabetes type 1 which will make your pancreas to produce faulty or no insulin, so
basically your body cannot get the energy into your cells, so to treat this condition
typically people inject themselves certain quantity of insulin every time they eat
something which is painful, highly invasive and can be inaccurate because there is
not a strict rule of how many insulin you need depending what you are eating, so
if you put too much your glucose level might go under normal levels which is really
bad for the body and can be deadly but if you put too less your glucose level can get
really high which is also bad for you and can also be deadly. So, some researchers
got the idea of using an insulin pump and a subcutaneous glucose sensor and tried to
make a controller according to the glucose reading to inject insulin accordingly, and
by doing so, they would actually close the loop that was broken with the disease,
the problem is that the human body is more or less sensitive to insulin depending
on multiple factors and can change every time of the day or depending what you
eat, but usually is similar every day. In order to predict the insulin sensibility of
a patient, a neural network was trained with the data of previous days of how it
changed during meal consumption. Then, the neural network was used to predict
how much insulin the pump would need to inject, according to the current readings
of the glucose level in the body. When the neural network was used, the results of
the controller improved a lot compared to the previous results. However, it still was
not enough to make the controller robust enough to overcome an uncontrolled meal
ingestion plan like a healthy human would. Even though this neural network helped
a lot in developing this artificial pancreas, I am sure that AI can help a lot more in
this area. As I mentioned before, AI has been used to measure how healthy your
meal is just by taking a photo of it. So I was thinking that if we could estimate
the number of carbohydrates in a meal, with only a picture of it, and then classify
them as fast-digestion carbs or long-digestion carbs. Maybe we can add another
input into the controller to affect the insulin sensibility prediction of the neural
network, making the controller more robust to different kinds of meals. This last
part is something I have worked on and think might be easier to apply AI in the
near future.

In conclusion, I think AI can be beneficial in biomedical engineering, and I expect
it to be more helpful in the future. So we should be enthusiasts of using this tool
but always consider what possible drawbacks it can have.
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10 – Xiao Tianqi (1003684)

It is not that novel for art products to involve human-like AIs. However, these AIs are
usually linked with rebellion against humans. Avengers: Age of Ultron, Westworld,
and Detroit: Becoming Human gives different illustrations about AI gaining its own
consciousness and going rogue. These might seem far into the future from our era,
but actually, we are at a critical point in AI history.

Chatbot based on GPT3, though is not widely recognized, some people believe that
it has passed the Turing Test. There is also an employee from Google who claimed
that one of the firms artificial intelligence tools had the perception of, and the ability
to express thoughts and feelings equivalent to, a human child. As such, we might
be able to produce human-like androids, those stories depicted in the fiction might
come true in the near future, although, I think that kind of android will only appear
in a very small amount or not at all.

Personally, I am very positive that AI will take over many task-specific jobs in the
future, like streamlining workers, servers, and cleaners. In fact, there are already
some examples in the primary stages. These jobs have another thing in common,
which is that it contains very low risk. Even if a mistake is made during the process,
it will not cause major damage. Building a task-specific AI is already achievable now,
however, they are not perfect. Achieving 99 percents accuracy might seem already
very good for us if we are training a model, but there are jobs, in my opinion, that
cannot tolerate any mistakes like drivers, doctors, or presidents. Making one tiny
mistake might cause a human life if not, many human lives. It is true that human is
also not perfect, we also make mistakes, but at least, we will be responsible for our
mistakes. If I crash into someone elses car, I will pay for his or her loss, but if an AI
crash into someone elses car, who will pay for the loss? The passenger, the AI, or
the company that creates the AI. It seems the only reasonable answer is to punish
the company that creates the AI. The passenger did nothing wrong, if there is a taxi
driver who hits someone, the passenger on board doesnt hold any responsibility. It
is also ridiculous to punish the AI as it does not have any property to compensate
for the loss as well as it will not learn from the punishment. But then, no company
will be willing to create any AI for these kinds of jobs, it is just too risky as the
punishment is not just monetary but probably imprisonment. As a result, these jobs
will still be done by humans.

Of course, the AIs mentioned above are still AIs very similar to current-day AIs, just
better in performance. Lets further into the future, what if there are now human-
like AIs? They are now nothing different from humans besides they are not organic.
Then there will be some ethical issues. Mostly, how we treat them, and what are
their rights. Some may think they are just tools created by humans while others
may think that since they have feelings, we should treat them as equals. If we still
treat them as if they are not sentimental, this will border on slavery.

Another problem is that we are creating a superior race. They are better than us in
every aspect, physically as well as mentally. What if they want to enslave us or even
eliminate us? We certainly have no problem doing that to races that are inferior to
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us. How can we prevent that from happening? We can hard code some rules in their
codes like Asimovs laws of robotics but how are we going to make sure it works?
There is no room for error. One key difference between modern day AI and human
is that AI is excellent at one task, but human is good at multiple tasks. If we just
expect AI to do one specific job well for us, is it really necessary to give them the
ability to behave like human? As a result, it is better we just dont tap into that
water, instead, we should eliminate the probability of AI having sentiments and just
treat them as tools. Those kinds of futures depicted in the fiction probably will
never come.
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11 – Raman Maurya (1006583)

Introduction

The current generation of portable mobile devices, such as smartphones, music play-
ers, smart watches or fitness trackers incorporates a wide variety of sensors that can
be used for human activity and behaviour analysis. This opens new areas of intel-
ligent applications that use this data for making inferences about different aspects
of human life. Among the traditional examples here are healthcare monitoring, life
logging, fitness tracking and security applications. Another emerged and rapidly
evolving field is an unobtrusive user activity recognition in adaptive mobile appli-
cations that adjust their behaviour and setup to the current mode of use. Human
Activity Recognition (HAR) is a research area which focuses on automatically de-
tecting/assessing what a particular human user is doing based on related sensor
data.

Recognizing what the user is doing provides valuable contextual information to help
user-centered applications to better adapt to the user needs in many different areas.
In fact, HAR has been successfully applied to several areas such as sport training,
remote health monitoring, health self-management, military applications, gaming,
home behaviour analysis, and gesture recognition. Based on the granularity of the
activity being recognized, activities could be broken into movements or gestures
or grouped together into sequences of activities (complex or composed activities).
Based on the type of sensor used, the activities could be recognized using wearable
sensors, sensors attached to objects which are handled by the user or sensors in the
environment.

Role of AI in HAR

Traditionally, signal processing methods were utilized for HAR. But it required
a minimum expertise to develop a HAR system based on signal processing. To
overcome such problem, AI comes into the picture. In AI, machine learning (ML) is
considered one of the most promising approaches to solve various complex problems
in easy manner. HAR is one of the application of ML. Machine learning is a branch of
artificial intelligence (AI) and computer science which focuses on the use of data and
algorithms to imitate the way that humans learn, gradually improving its accuracy.
Different machine learning based algorithms have been used over the past decades
to solve the human activity recognition problem. Deep learning (DL) is the state-
of-the-art for HAR because of its excellent performance in terms of accuracy.

How HAR done using DL:

Deep learning is a class of machine learning algorithms that uses multiple layers to
progressively extract higher-level features from the raw input. It generally refers as
the deep neural networks (DNNs). These neural networks use interconnected nodes
or neurons in a layered structure that resembles the human brain. DNNs generally
consists of artificial neurons comprised of node layers including input layer, multiple
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hidden layers and output layer. As the name suggests, input layer accepts various
formats of input as provided by the coder. Hidden layers are existing between input
and output layer. The main objective of hidden layers is do complex computation
to find hidden patterns and features. The recognition of human activity using DNN
is illustrated in the below figure.

For HAR, the sensory data recorded by any wearable devices followed by feed to the
neural network for identification of intended human activity. Movements are often
typical activities performed indoors, such as walking, talking, standing, and sitting.
They may also be more focused activities such as those types of activities performed
in a kitchen or on a factory floor. The sensor data may be remotely recorded, such as
video, radar, or other wireless methods. Alternately, data may be recorded directly
on the subject such as by carrying custom hardware or smart phones that have
accelerometers and gyroscopes. Convolutional neural networks (CNNs) are widely
used for HAR. CNN is a type of DNN, that is considered one of the powerful image
processing, AI that use deep learning to perform both generative and descriptive
tasks, often using machine vison that includes image and video recognition, along
with recommender systems and natural language processing. The main advantage
of CNN compared to its predecessors is that it automatically detects the important
features without any human supervision.

Conclusion

Traditionally, methods from the field of signal processing were used to analyse and
distill the collected sensor data. Such methods were for feature engineering, creating
domain-specific, sensor-specific, or signal processing-specific features and views of
the original data. Statistical and machine learning models were then trained on the
processed version of the data. A limitation of this approach is the signal processing
and domain expertise required to analyse the raw data and engineer the features
required to fit a model. This expertise would be required for each new dataset or sen-
sor modality. In essence, it is expensive and not scalable. Ideally, learning methods
could be used that automatically learn the features required to make accurate pre-
dictions from the raw data directly. This would allow new problems, new datasets,
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and new sensor modalities to be adopted quickly and cheaply. Recently, deep neural
network models have started delivering on their promises of feature learning and are
achieving stat-of-the-art results for human activity recognition. They can perform
automatic feature learning from the raw sensor data and out-perform models fit on
hand-crafted domain-specific features.

Human activity recognition is important in many areas such as pervasive computing,
artificial intelligence, human-computer interaction, health care, health outcomes,
rehabilitation engineering, occupational science, and social sciences. There are nu-
merous ubiquitous and pervasive computing systems where users activities play an
important role. The human activity carries a lot of information about the context
and helps systems to achieve context-awareness. In the rehabilitation area, it helps
with functional diagnosis and assessing health outcomes. Human activity recogni-
tion is an important indicator of participation, quality of life and lifestyle. Apart
from the benefits, data privacy and security are the major issue associated with it
while sharing the personal data with any organization of institution. To overcome
such issues, some necessary steps need to be taken
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12 – Konduri Sriniketh (1005662)

Introduction

Artificial Intelligence is one of the emerging technologies which tries to simulate
human reasoning in AI systems. John McCarthy invented the term Artificial Intel-
ligence in the year 1950. He said, Every aspect of learning or any other feature of
intelligence can in principle be so precisely described that a machine can be made to
simulate it. An attempt will be made to find how to make machines use language,
form abstractions, and concepts, solve kinds of problems now reserved for humans,
and improve themselves.

Artificial Intelligence is the ability of a computer program to learn and think. Ev-
erything can be considered Artificial intelligence if it involves a program doing some-
thing that we would normally think would rely on the intelligence of a human.

So in this summary I would like to share my take on AI and its future impact. As we
know AI is rapidly increasing day by day. Slowly we are becoming more and more
dependent on it. From a household task to industrial complex tasks AI is used. But
why we are using it and why it is so booming technology?

Because it has many advantages where it can perform more efficiently than human.
Below subsection* presents general advantages why AI is extensively used in the
present time.

Advantages of AI

• Reduction in Human Error The phrase human error was born because
humans make mistakes from time to time. Computers, however, do not make
these mistakes if they are programmed properly. With Artificial intelligence,
the decisions are taken from the previously gathered information applying a
certain set of algorithms. So errors are reduced and the chance of reaching ac-
curacy with a greater degree of precision is a possibility. Example: InWeather
Forecasting using AI they have reduced the majority of human error.

• Takes risks instead of Humans This is one of the biggest advantages of
Artificial intelligence. We can overcome many risky limitations of humans by
developing an AI Robot, which in turn can do the risky things for us. Let it
be going to mars, defuse a bomb, explore the deepest parts of oceans, mining
for coal and oil, it can be used effectively in any kind of natural or man-made
disasters. Example: Have you heard about the Chernobyl nuclear power plant
explosion in Ukraine? At that time there were no AI powered robots that can
help us to minimize the effect of radiation by controlling the fire in early stages,
as any human went close to the core was dead in a matter of minutes. They
eventually poured sand and boron from helicopters from a mere distance. AI
Robots can be used in such situations where intervention can be hazardous like
fire fighting robots.

• Helping in Repetitive Jobs In our day-to-day work, we will be performing
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many repetitive works like sending a thanking mail, verifying certain docu-
ments for errors and many more things. Using artificial intelligence we can
productively automate these mundane tasks and can even remove boring tasks
for humans and free them up to be increasingly creative. Example: In banks,
we often see many verifications of documents to get a loan which is a repetitive
task for the owner of the bank. Using AI Cognitive Automation the owner can
speed up the process of verifying the documents by which both the customers
and the owner will be benefited.

• Digital Assistance Some of the highly advanced organizations use digital
assistants to interact with users which saves the need for human resources.
The digital assistants also used in many websites to provide things that users
want. We can chat with them about what we are looking for. Some chatbots
are designed in such a way that its become hard to determine that were chatting
with a chatbot or a human being. Example: We all know that organizations
have a customer support team that needs to clarify the doubts and queries of
the customers. Using AI the organizations can set up a Voice bot or Chatbot
which can help customers with all their queries. We can see many organizations
already started using them on their websites and mobile applications.

• Faster Decisions Using AI alongside other technologies we can make ma-
chines take decisions faster than a human and carry out actions quicker. While
taking a decision human will analyze many factors both emotionally and prac-
tically but AIpowered machine works on what it is programmed and delivers
the results in a faster way. Example: We all have played Chess games in Win-
dows. It is nearly impossible to beat CPU in the hard mode because of the
AI behind that game. It will take the best possible step in a very short time
according to the algorithms used behind it.

• Available 24x7 An Average human will work for 46 hours a day excluding
the breaks. Humans are built in such a way to get some time out for refreshing
themselves and get ready for a new day of work and they even have weekly
offed to stay intact with their work-life and personal life. But using AI we
can make machines work 24x7 without any breaks and they dont even get
bored, unlike humans. Example: Educational Institutes and Helpline centers
are getting many queries and issues which can be handled effectively using AI.

Concerns on the future of AI

The experts predicted networked artificial intelligence will amplify human effective-
ness but also threaten human autonomy, agency and capabilities. They spoke of
the wide-ranging possibilities; that computers might match or even exceed human
intelligence and capabilities on tasks such as complex decisionmaking, reasoning
and learning, sophisticated analytics and pattern recognition, visual acuity, speech
recognition and language translation. They said smart systems in communities, in
vehicles, in buildings and utilities, on farms and in business processes will save time,
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money and lives and offer opportunities for individuals to enjoy a more-customized
future.

Many focused their optimistic remarks on health care and the many possible ap-
plications of AI in diagnosing and treating patients or helping senior citizens live
fuller and healthier lives. They were also enthusiastic about AIs role in contribut-
ing to broad public-health programs built around massive amounts of data that
may be captured in the coming years about everything from personal genomes to
nutrition. Additionally, a number of these experts predicted that AI would abet
long-anticipated changes in formal and informal education systems.

Yet, most experts, regardless of whether they are optimistic or not, expressed con-
cerns about the long-term impact of these new tools on the essential elements of
being human. All respondents in this non-scientific canvassing were asked to elab-
orate on why they felt AI would leave people better off or not. Many shared deep
worries, and many also suggested pathways toward solutions. The main concerns
are presented below.

• Human agency: Individuals are experiencing a loss of control over their
lives. Decision-making on key aspects of digital life is automatically ceded to
code-driven, black box tools. People lack input and do not learn the context
about how the tools work. They sacrifice independence, privacy and power
over choice; they have no control over these processes. This effect will deepen
as automated systems become more prevalent and complex.

• Data abuse: Data use and surveillance in complex systems is designed for
profit or for exercising power. Most AI tools are and will be in the hands of
companies striving for profits or governments striving for power. Values and
ethics are often not baked into the digital systems making peoples decisions
for them. These systems are globally networked and not easy to regulate or
rein in.

• Job loss: The AI takeover of jobs will widen economic divides, leading to
social upheaval. The efficiencies and other economic advantages of code-based
machine intelligence will continue to disrupt all aspects of human work. While
some expect new jobs will emerge, others worry about massive job losses,
widening economic divides and social upheavals, including populist uprisings.

• Dependence lock-in: Reduction of individuals cognitive, social and survival
skills. Many see AI as augmenting human capacities but some predict the op-
posite - that peoples deepening dependence on machine-driven networks will
erode their abilities to think for themselves, take action independent of auto-
mated systems and interact effectively with others

• Mayhem: Autonomous weapons, cybercrime and weaponized information.
Some predict further erosion of traditional sociopolitical structures and the
possibility of great loss of lives due to accelerated growth of autonomous mili-
tary applications and the use of weaponized information, lies and propaganda
to dangerously destabilize human groups. Some also fear cybercriminals reach
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into economic systems. This may possibly rise the chance of wars like the
recent Russia-Ukraine war.

The Bottom Line

• Nobody can predict what the future will bring, but AI may ultimately create
more jobs than it displaces. By offering new tools for entrepreneurs, it may
also create new lines of business that we cant imagine now.

• It is quite obvious that interacting with AI will soon become an everyday ac-
tivity. AI can be used to tackle profoundly difficult problems and find solutions
that are important to human wellbeing. These developments are generating
substantial economic and social benefits. At the same time, AI poses the
greatest ethical challenge we have yet to face.

• The possibilities of AI are endless. Its future will be created by us, and it will
influence the choices we make and the actions we take.

• While this revolutionary technology has the potential to become the single
most influential human innovation in history, we have no way of predicting
how it will behave.

• But, with appropriate safeguards, we can ensure that AI systems are inten-
tional, intelligent, and adaptable without sacrificing the important qualities
that define humanity.

Finally, No intelligence should ever replace mankind. Tools like AI should facilitate
the well being of mankind but not to replace itself.
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13 – Borusu Charan Satya Chandra Sairam (1005663)

Introduction

The creation of service-based robots that focus on supporting humans for various
purposes, such as cleaning robots, surveillance systems, maintenance robots, logis-
tics service robots, etc., has been the subject of extensive research over the past
few decades. The combination of service robots with AI and perception will result
in quick innovation that may significantly improve the customer experience, ser-
vice quality, and productivity all at once. This is due to the rapid increase in the
development of AI technology.

AI for robots in each service industry

• Robotic cleaning services: The current generation of commercial cleaning
robots for cleaning services focuses on maximizing area coverage and providing
effective cleaning. However, the robots need to use pricey sensors like Lidar,
depth cameras, and various other perceptive sensors to ensure maximal area
coverage to do these jobs independently. By using the data produced by less
expensive sensors, such as USB cameras and sonar bump sensors, to train the
models, AI can play a significant role in this scenario by enabling the robot
to design effective area coverage path planning. Therefore, AI may become
the key element in the future that lowers the price of robot products while
boosting their effectiveness and performance.

• Service robots for logistics: To fulfil the enormous demand of the con-
sumers, supply chain management is quickly developing in the context of logis-
tics applications. The supply chain timing is significantly impacted by ware-
house management. Independent robot units are used to handle the movement
of the goods inside the warehouse to meet this need. Business owners cannot
afford to maintain a large variety of robots with varying payload capacities for
different commodities as warehouses grow and hold a wide range of products
with characteristics like heavy, tall, and long among others. As a result, AI
in this situation could play a significant role in task estimation and planning
by judiciously utilizing the finite number of AI robots with a fixed payload
capacity to complete an expensive physical activity.

• Surveillance/Observation robots: With the present Covid 19 pandemic
crisis, there has been an increase in demand for the usage of surveillance sys-
tems on service robots. These surveillance robots primary objective is to mon-
itor appropriate social segregation practices in areas where there is a higher
likelihood of crowd gathering. To effectively restrict the spread of viruses, safe
social distance measures must be regularly monitored. A highly advanced AI
perceptive algorithm is needed to keep track of how people interact with their
surroundings. Several algorithms including Openpose, Personlab, Deeppose
and Mask RCNN, have been developed recently for human detection and pose
estimation.
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• Service robots for maintenance: Machines and hardware systems in large-
scale manufacturing or industrial settings will inevitably wear out over time,
necessitating regular maintenance and repair. This usually takes place to pre-
vent equipment failure in the middle of a task. The use of AI to forecast main-
tenance and repair needs for equipment would improve workplace safety while
also improving product manufacturing precision and equipment longevity.

Conclusion

AI robots are capable of a wide range of functions, including successfully navigating
their environment, recognizing things in its immediate vicinity, and helping humans
with a variety of tasks. There is a lot of potential to increase efficiency and living
quality using AI in service robots. Unquestionably, AI in the future of service robots
can make it cost-effective but doing so comes at the expense of spending a lot of
time and money developing AI approaches for specific applications. As the need
to create unique solutions decreases over time, this technology will become more
affordable for businesses. Robots will be able to carry out complicated jobs with
greater consistency and autonomy when increasingly sophisticated AI solutions are
built into them.
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14 – Mulat Ayinet Tiruye (1006575)

Now a day AI applications are everywhere, from big data analytics and military
equipment to facial recognition software and self-driving cars. And they bring new
challenges and opportunities to the semiconductor industry every day. Semicon-
ductor improvements are needed to use in AI-integrated circuits.Improvements in
semiconductor design for AI will be less about improving overall performance in-
creased power and more efficient memory systems. While the semiconductor indus-
try’s future appears promising, no one can predict where it will go. Its movement
is determined by a variety of factors. And this article examines several of these
factors in detail, including the following: the testing of new semiconductor materi-
als,the rise in the cost of rare earth metals,the accelerated industrial adoption of new
technologies in artificial intelligence (AI), the Internet of Things (IoT), and related
fields.

Semiconductors have the unique ability to function as either an insulator or a con-
ductor depending on the environment. Temperature, light, electric currents, and
even electric fields can all have an effect on the properties of a semiconductor. The
number of valence electrons in an elemental semiconductor’s electron shell deter-
mines its conductivity. Because of this distinguishing feature, semiconductors are
critical to modern technology. Semiconductors, integrated circuits, transistors, solar
cells, and many other computing materials would simply not exist without them.
As a result, semiconductor materials have a significant impact on the supply chain
for computing and electronic products.

In recent decades, scientists have made great strides in progressing semiconductor
innovation. Researchers have consistently kept pace with Moores Law, which states
that the number of circuits on a microchip doubles every two years. They have
accomplished this by experimenting with variations of semiconductor materials. For
example, scientists have seen potential in revisiting germanium for use in transistor
technology. Electrons move four times faster in germanium than in silicon, providing
a great opportunity to improve speed.
Additionally, manufacturers have experimented with the following semiconductor
materials: Tin oxide, High-power gallium nitride, Antimonide-based and bismuthide-
based materials, Graphene, Pyrite

How semiconductors and artificial intelligence will work together in future applica-
tions. As an industry, AI has grown rapidly since its initial development in the 1950s.
Going forward, semiconductor and AI technology will need to evolve in tandem to
reach maximum profitability. Because AI enables computers to ”think” and ”learn,”
semiconductor technology must adapt to these special considerations. Instead of fo-
cusing on speed and power, semiconductor manufacturers should prioritise efficiency.
Researchers have already created chips that mimic human synapses, firing only when
needed rather than remaining ”on” all the time. Furthermore, nonvolatile memory
technology allows data storage even when the device is turned off. When combined
with processing logic, chips will be able to adapt to AI demands. However, today’s
AI chips are quite large and expensive. More innovation in this area is required
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to make AI products practical for everyday consumers. AI industries impacted by
semiconductor technology Looking toward the future, AI will inevitably change the
way our world works. As it stands, AI researchers and developers already have be-
gun to disrupt the following markets: Automotive, Financial services, Healthcare,
Media, Retail, Industrial, Construction, Agriculture. In conjunction with IoT, ar-
tificial intelligence will only increase demand and innovation in the semiconductor
sector.

Big technology companies are producing new improvements in AI chip technologies.
Here are some top AI chip companies and recent developments. Google is using AI
to design chips faster than humans. Mythic launches the industrys first Analog AI
chip. NVIDIA GPUs continues to dominate AI-based chips

Semiconductor companies benefit from AI technology. Workload-specific AI acceler-
ators for speed and power, High-speed interconnected hardware, Networking chips,
Fit Billions of Transistors on single a Chip. On the future it will develop more and
more intelligent chips

Conclusion: I belive that on the future by the help of AI it will create or adopt the
intelligent integrated chip and other small microchip. not only in integrated chip
but also in different sectors like

• Autonomous Vehicles: Using intelligent semiconductor chips and AI can adopt
a self-driving car Automobile manufacturing companies like Toyota, Audi,
Volvo, and Tesla use AI to train computers to think and evolve like humans.
When it comes to driving in any environment and object detection to avoid
accidents.

• Healthcare: AI will be critical in diagnosing diseases more quickly and accu-
rately in the healthcare sector. AI will make new drug discovery more efficient
and cost-effective. It will also improve patient engagement in their care and
make appointment scheduling and bill paying easier, with fewer errors. Apart
from these beneficial applications, one major challenge of AI in healthcare is
ensuring its adoption in daily clinical practises.

• Cyber security: Without a doubt, cyber security is a top priority for every or-
ganisation in order to ensure data security. Some predictions for cyber security
with AI include the following changes: With AI tools, security incidents will be
monitored. Identification of the origin of cyber-attacks with NLP. Automation
of rule-based tasks and processes with the help of RPA bots.

• Transportation: While fully autonomous vehicles have not yet been developed
in the transportation sector, researchers are making progress in this area. In
the cockpit, AI and machine learning are being used to help reduce workload,
manage pilot stress and fatigue, and improve on-time performance. There
are several barriers to AI adoption in transportation, particularly in public
transportation. There is a significant risk of over-reliance on automated and
autonomous systems.
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• E-commerce: Artificial intelligence will play a critical role in the e-commerce
sector in the near future. It will have a positive impact on every aspect of the e-
commerce sector, from user experience to product marketing and distribution.
In the future, we can anticipate e-commerce with automated warehouse and
inventory, shopper personalization, and the use of chatbots.

• Employment: Because of the use of Artificial Intelligence, it is now easier for
job seekers and simpler for employers to find work. AI has already been used
in the job market, with strict rules and algorithms that automatically reject an
employee’s resume if it does not meet the company’s requirements. It is hoped
that in the future, most AI-enabled applications will drive the employment
process, from marking written interviews to telephonic rounds.

Various AI applications, such as Rezi and Jobseeker, are assisting job seekers in
creating awesome resumes and finding the best job based on their skills.

42



15 – Pang Pak Ho (1006582)

I think that AI in the future will make accidents predictable. Nowadays, Al can be
used in different ways, like stock forecast, medical application, automation, etc. But
it still has a lot of problems while using AI.

AI often fails to produce results for some time. Even if it can produce apparent
results, sometimes it may not be able to see its causal logic, resulting in unreliable
results; in addition, AI’s predictions have certain accuracy, and we can also see the
forecast trend from the chart. However, the AI prediction will be completely wrong
once there are some unexpected situations or accidents in the data.

AIoT is also an important part of the future. AIoT intelligent networking is the
introduction of AI artificial intelligence systems into IoT technology. In the past,
IoT technology has created a close connection between digital devices. Standard
automation, remote control, and other Devices and functions belong to the category
of IoT applications. With the confluence of mature IoT and artificial intelligence
technologies, it has evolved into an AIoT intelligent network that can bring more
innovative applications to industry and daily life.

Since AIoT can learn from external data and make predictive analysis and judgment
decisions, it can continuously evolve through data accumulation to provide the best-
personalized service experience.

In the future, I think that AI will make our life automated, and some of the AI
will have their thinking. Previously, Blake Lemoine, a senior software engineer at
Google, publicly pointed out that the AI chatbot LaMDA is self-aware, eager to
know more about the world, and sometimes feels happy or sad. I think that it is the
future of AI. Every AI will have its feeling, thinking, and self-consciousness. What
will happen when every AI has its mine? AI will the human emotion and start to
predict things like humans mental state and action prediction. And AI will have a
lot of accidents become predictable. When AI can predict human mental state and
action prediction, the first idea in my brain is that maybe Ai can know which person
will have criminal thoughts and special surveillance to reduce the crime rate. Also,
AI can become a psychologist through dialogue and understanding the patient’s
psychological state. After analyzing the patient’s state, provide the best discourse
or solution to solve the patient’s problem.

I think AI still has a lot of room for improvement in medical care. Now, AI can
replace large-scale repetitive administrative work or diagnosis with AI, such as image
interpretation. Therefore, many hospitals’ radiology, pathology, and ophthalmology
departments have used AI to assist doctors in screening tens of thousands of medical
images.

The use cases of AI solutions will move from the hospital back to the home, such as
remote monitoring, AI warning systems, virtual assistants, etc., so that patients can
take responsibility for their health. After entering this stage, oncology, cardiology,
neurology, and other departments with rapid AI progress. This will require closer
integration of AI and clinical processes through professional collaboration, and the

43



organizational culture and capabilities of hospitals will begin to change. But this
practice is less common nowadays.

In the future, AI solutions will enter clinical applications and assist physicians in
making diagnosis decisions; finally, AI will naturally be integrated into the value
chain of health care, from medical education and disease diagnosis to public health
maintenance.

Robotic Process Automation (RPA) will become more popular in the future. Nowa-
days, RPA is the most frequent application of artificial intelligence. Some studies
found that nearly half of the cases in the industry are based on RPA. After in-
dustry 4.0, Industry 4.0 provides an interactive, serialized, and automated global
workflow whereby all procedures are automated, improving quality and increasing
machine availability. It is a combination of the real world and the digital world,
enabling collaboration between departments, partners, and people. It is the evo-
lution of a self-healing and self-running ecosystem in factories using automation,
data virtualization, wireless connectivity, and IoT sensors. Industry 4.0 analyzes
large production data volumes and applies machine learning and artificial intelli-
gence. Make the manufacturing process faster and more efficient than ever before.
In the future, Robotic Process Automation will be used in all production, and it
will process faster for all the world, making all items stable supply.

About autopilot, AI must interact with multiple sensors and use data simultaneously.
Many AI algorithms are computationally intensive workloads, making it difficult to
pair memory and speed-constrained CPUs. Modern vehicles are instant systems that
must produce deterministic results in the time domain, which is relevant to the safety
of driving the vehicle. Complex distributed systems require a lot of internal systems
require a lot of internal communication, but these are often prone to delays that
interfere with thecommunication, but these are often prone to delays that interfere
with the decisions decisions of AI algorithms. In addition, the software executed in
the car also has power of AI algorithms. In addition, the software executed in the car
also has power consumption problems. The more computationally intensive the AI
algorithm is, the consumption problems. The more computationally intensive the AI
algorithm is, the more power it consumes. In selfmore power it consumes. In self–
driving cars, artificial intelligence is used to perdriving cars, artificial intelligence is
used to perform form several important tasks. One of its main tasks is path planning,
the vehicle’s several important tasks. One of its main tasks is path planning, the
vehicle’s navigation system. Another key artificial intelligence task is interacting
with sensor navigation system. Another key artificial intelligence task is interacting
with sensor systems and interpreting sensor data. In the future, selfsystems and
interpreting sensor data. In the future, self–driving cars may become driving cars
may become maimainstream and make most people use selfnstream and make most
people use self–driving. With all people using selfdriving. With all people using
self–driving, driving, the chance of an accident is safer than human driving. And it
will be probably the chance of an accident is safer than human driving. And it will
be probably smoother.
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In the future, AI will be able to perceive, empathize, and analyze human changes in
changes in different environments and moods and respond appropriately. Not only
that, but the different environments and moods and respond appropriately. Not only
that, but the robots in the future will also encounter situations where each other
is also a robot, robots in the future will also encounter situations where each other
is also a robot, and when they interact, they communicate as people communicate
with each othand when they interact, they communicate as people communicate
with each other.

Let AI learn by itself, not human beings teach AI. R&D personnel stands in the
role of designers to design a system for the machine to grow autonomously. What
humans designers to design a system for the machine to grow autonomously. What
humans need to do is to optimize the system in the process continuously. AI is not
just need to do is to optimize the system in the process continuously. AI is not just
passpassively receiving instructions and responding but can think autonomously and
ively receiving instructions and responding but can think autonomously and even
generate humaneven generate human–like aesthetics. Let machines generate percep-
tion aesthetics, like aesthetics. Let machines generate perception aesthetics, enjoy
pictures like humans, distinguish what is needed and what needs to be enjoy pic-
tures like humans, distinguish what is needed and what needs to be optimized, And
how let optimized, And how let the machine handle the problem of correlation by
itself. The the machine handle the problem of correlation by itself. The problem of
mutual influence is a relatively big obstacle, so the AI integration platform problem
of mutual influence is a relatively big obstacle, so the AI integration platform is
needed to solve this problem.is needed to solve this problem.

The AI platform can generate different reactions according to different events. At
the events. At the same time, AI must learn ethics, morality, and common sense,
and judge human same time, AI must learn ethics, morality, and common sense,
and judge human emotions, so that in complex real life, it will not make mistakes
because of emotions, so that in complex real life, it will not make mistakes be-
cause of differences in religion, skin color, gender, etc. judgments, and appropriate
differences in religion, skin color, gender, etc. judgments, and appropriate recom-
mendrecommendations.ations.
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16 – Yang Suyi Eddie (1005685)

Prosthetics are devices that seek to replace or replicate the function of a missing
body segment. This usually manifests in the form of prosthetic limbs - which seek
to allow the user to regain either walking function or the fine motor dexterity of
their lost upper limbs.

To design and produce a well fitting prosthetic limb requires years of experience
and tacit knowledge. The clinician (prosthetist) does a thorough assessment of
the user’s physiology and anatomical function, before taking into consideration the
user’s lifestyle and intended use of device.

The actual design and production of the device then requires further hands on skills
- shaping the socket to fit the user’s limbs. These steps require precision, but the
areas to be precise in and how much precision is required, depends largely on the
clinician’s experience and prior training.

Essentially, these decisions can be termed under clinical decision making, which
is somewhat similar to a complex algorithm that taps on prior ”training data”,
”mistakes” and ”scenarios” to make the best decisions. AI would be very suitable
for such an application due to the complexity of the decisions and the data sets
required to learn from. The industry is beginning to see more use of softwares
that harness machine learning algorithms together with clincian input, to create
promising prosthesis designs that fit users well

AI also has a big role to play in data collection - with the human body, there are
many unknowns that are yet to be solved. It is not a body that can be simply
simulated to have varying properties and have analyses done according to material
properties or characteristics. This is due to the ”active” and ”dynamic” system of
the human body that have multipl changing inputs and outputs, which are very
difficult to have them siloed into individual components.

For example, in Prosthetics, there is growing research looking at soft tissue stiffness
and the pressure profiles of each part of the skin - akin to how a pressure map of an
aircraft body presents. To create such a map is of no easy feat, as properties of soft
tissue changes according to i.e temperature, moisture, diet, physiological conditions,
etc. to name a few. It is therefore difficult to run finite element analyses that can
definitively provide information about how a certain part of skin on the human body
will react to a certain amount pressure. AI however, might have the potential to be
able to aid in collection and classifying the immense amounts of data, going through
seemingly infinite numbers of simulations to derive this optimal pressure map.

AI of course would also enable better robotic componentry to be designed. Having
better algorithms that can make faster decisions and provide more detailed output
would allow for better and more precise control of robotic limbs. This can help work
towards the eventual goal of devices that truly replicate human function. This could
offer alternatives to users with debilitating conditions, i.e brachial plexus injuries,
where an affected upper arm is paralysed following a complete nerve injury - having
a prosthetic arm that can improve current function would provide users with a new
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lease of life.

At least in the field of prosthetics, AI and humans can co-habitate. We must be
wise about how we utilize AI, as it can do the complex computing work that could
take the minds of many human individuals. The work produced by AI would likely
be better and faster. Challenges will definitely arise - such as issues of ethical
considerations, i.e who is to blame if the user takes a hard fall and meets his demise
due to a malfucntion of his robotic knee? By allowing for access to large amounts
of medical data for more accurate prediction, will our sensitive personal data truly
be safe and not fall into the wrong hands?

However, challenges aside, by allowing AIs to take on those computing roles, humans
can do what we do best - human interaction. Chances are, not many would like to see
a robot doctor when you are ill. This is due to levels of subjectivity that medicine
and healthcare still requires, which deals with complex emotions and allows that
level of subjectivity to exist, which is essentially unreplicable by AI (yet?). And
that is what makes us human.
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17 – Isira Damsith Wijegunawardana (1006429)

In the future, artificial intelligence (AI) will play a significant role. This will directly
affect for many industries that depend on information technology (IT) while it may
affect every other industry indirectly. Although, a couple of decades ago, AI tech-
nology seemed like something straight out of science fiction, in these recent times,
we utilize AI technology in everyday life without even realizing it. Currently, AI is
present in the field such as data science, robotics, product designing, automation,
and so on a so forth. Furthermore, the development in these fields will also interfere
with the fields such as education, healthcare, entertainment, finance and so on and
so forth. Given the rapid growth of AI-related technology, it is vital to make pre-
dictions about the changes new technologies will bring to mankind and how those
changes may manifest in our everyday lives. It is no wander that AI will create a
load of opportunities to improve the quality of human life. In other words, Ai will
ease our tasks, improve our health, and make us comfort in the next few decades.
However, with this a question arises: After 100 or 200 years, when the machines
and other systems with AI can work as standalone devices/ systems, what will be
the fate of humankind.

Artificial intelligence in the modern era is referred to as weak or narrow AI. Here,
weak AI is trained to do a limited set of tasks like only facial and gesture recognition
or only crawling over the internet or only driving a vehicle. However, most computer
scientists’ long-term objective is to create generic AI known as AGI or strong AI.
While weak AI may outperform humans at any task that is under its purview, such
as playing chess or solving equations, strong AI would stand out from human at
every intellectual task

From around last five decades strong AI research is more inclined to create a machine
or system that can work like or better than human being. In the beginning human
attempted to create machines that can do physical work better than human. Then
they intended to give these machines intelligence so that they can decide what to
do by themselves. Most of the current research in areas such as neural networks,
perception, and machine learning is focused on this objective. Then, as the cycle
moves on the future research is inclined towards assigning the machines by machines.
Then the life cycle of the Ai based machine becomes complete and there will be no
longer a need for the human collaboration. This concept has created a lot of debates
in this area. One of the main concerns this point raises is will AI take over the
world overthrowing human rulings. This is a critical point that is still in discussion.
However, according to the pace of the AI is progressing into the future, it is evident
in 100-150 years AI can take over the job of an AI researcher. That means it can
survive without human. So, the question remains; how can we beat this inevitable
fate? In my point of view, AI itself has some remarkable capabilities over human
intelligence, such as do repetitive work with higher accuracy, greater response time
and large storage capabilities. However, human intelligent is more superior than AI
when it comes to creativity, critical thinking, intuition, common sense, judgement,
and effective communication. Otherwise, it will be like we are handing over all our
jobs to AI without having any retirement plan.
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In addition to these, future of AI is also makes us concern about the privacy and cy-
ber security. In the recent times most of the popular search engines like google, and
almost all the social media like Facebook, Instagram, and YouTube use AI to cus-
tomize the information to the user. However, this process stores enormous personal
information in their servers. For example, Facebook Likes can be used to predict
a variety of Facebook user characteristics with a high degree of accuracy, including
sexual orientation, ethnicity, religious and political views, personality traits, intelli-
gence, happiness, use of addictive substances, parental separation, age, and gender.
If proprietary AI algorithms can determine these from the use of something as sim-
ple as the like button, imagine what information is extracted from search keywords,
online clicks, posts, and reviews. Furthermore, by collecting these data companies
like Facebook and Instagram try to manipulate the human beings without their
knowledge. These manipulative marketing strategies have existed for long time.
However, these strategies have far expanded the capabilities of what firms can do to
drive users to choices and behaviour that ensures higher profitability. Digital firms
can shape the framework and control the timing of their offers and can target users
at the individual level with manipulative strategies that are much more effective and
difficult to detect. However, this process does not have any transparency.

It is frequently claimed that AI systems are like a black box, and no one is quite
sure how they work. As a result, its transparency has been lost. This is not entirely
true with respect to manipulation. To prevent manipulative behaviour, the system
provider can impose restrictions. More importantly, the question is how to build
these systems and what would be the main purpose of their operation (including the
constraints). The team of algorithmic designers who created the code and monitor
the algorithm’s performance should, in theory, be able to justify algorithmic ma-
nipulation. However, it should be clear how the input data for these AI systems is
gathered. It’s possible that the AI system’s dubious performance isn’t necessarily
the outcome of the algorithm’s goal function and instead has something to do with
the calibre of the input data employed for algorithmic training and learning.

If transparency is mandated, we will have a better understanding of the goals of
AI systems and the methods they employ. After that, it will be simpler to go
on to the third crucial stage, which is to construct a set of guidelines that forbid
AI systems from utilizing covert manipulative techniques to cause economic harm.
These guidelines will offer a framework for AI system operation that the AI system
provider should abide by when designing and deploying the AI system. To avoid un-
dermining the economic efficiencies (private and social) that these systems produce
or weakening incentives for innovation and AI adoption, these regulations should be
well-targeted and free of unnecessary restrictions.

In conclusion, AI can generate enormous social benefits, especially in the years to
come. However, to grasp the full benefits of the AI revolution, it is important to
consider the future of the mankind along with the planning developments in AI
in the future. Therefore, we should create a proper regulatory framework for its
development and deployment that minimises its potential risks and make a clear
border what AI can do and what it shouldnt.
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18 – Anilkumar Ezhilarasu (1006519)

Urban Cities around the globe continue to grow to accommodate a larger population.
Cities are evolving to connect inhabitants by adopting technological developments
to create smart societies. Smart societies create a greater and healthier impact on
the community by creating new businesses and environments.

Designing such infrastructure for inhabiting is a remarkable mission. Several ar-
chitects, urban designers, planners, and sociologists investigate how the inhabitants
interact with such spaces to understand and develop infrastructure and the environ-
ment to cater to their needs.

The scope of designing a city by architects, and urban designers in the digital age can
be described as the coordination of information, the type and extent of information
vary with the scale and complexity of the project to be designed. The design process
deals with coordinating a larger amount of complex varying data, especially when
multiple stakeholders are involved in the project. In the context of Urban design,
the information to design or manage a city is abundant.

Though a large division of humans co-exists to design and function a city, the com-
prehension of such abundant complex data by human are limited. In contrast,
Artificial intelligence as a system develops its cognitive skills by processing millions
of data within seconds. The mode of capturing and analyzing are by several dif-
ferent mediums present throughout the urban space. Technological improvements
for social computing and analysis of these rich data feed the Artificial intelligence
system for better comprehension.

Integrating artificial intelligence into urban design enhances the process of designing
solutions that deal with larger amounts of data. It can be envisioned as a system
that helps in better communication of data throughout the urban design ecosystem.
Artificial intelligence will make the designers or organizers work significantly easier
by analyzing whole data and creating models that can solve a lot of time and energy
spent.

In the current situation, architecture and urban design fields digitize the design
process with the help of existing technology that parametrizes the data to provide
several iterations of design solutions. It helps in reducing time consumption and
opens a wide range of possibilities. The change in the approach of design activates
changes in the way designs is being perceived and executed. It widens the possibil-
ities of integrating cross disciplinary technologies in the design and execution field,
such as robotics in construction, etc.

Assimilation of artificial intelligence in this existing technology will help in better
optimization and execution of the design. It can also help in forecasting the needs
of users and generate an estimation considering various aspects of execution. AI can
reduce the number of hours spend on research and can make it easy for the designers
by analyzing the aggregate data within seconds.

The system can also develop skills to bridge the gap of communication by under-
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standing the context, the designer, the client, and the user. As a communication
tool, artificial intelligence can create a coherent space for multiple stakeholders to
understand and visualize the problem better to create a better inclusive design. The
tool can also document, extract and analyze the changes in user needs over time to
help the designers design spaces that evolve over time.

In the process of design artificial intelligence will be a greater tool in precision plan-
ning. In an urban environment, AI will analyze the flow of the city, and the health,
economic and social index of the inhabitants in the city. AI will assist in creating
a new economy and business and will reduce the efforts of people by automating
monotonous tasks. All these factors are indicating that artificial intelligence with
its cognition can assist the professionals designing these environments with lesser
effort to make the world more efficient for the societies to live on.

The process of natural designing exhibits a designers way of life, their experiences,
their reflection of their surroundings, and the understanding of the users needs and
the world. This complex process of design is subjective and varies drastically and
creates its own identity. In the era of digitization, users demand everything to be
smartly designed. With the combination of Artificial intelligence and the designers
distinctiveness, the process of design can be enhanced but one needs to be cautious
of the process and the purpose.

Though the Artificial intelligence system can develop its own cognitive thinking by
assimilating data, and the patterns to understand and reflect, the process of design-
ing an inhabitant space needs to be free of generalization and forced behaviourism
and should be human-centric and natural.

Every individual is unique, forced behaviourism is adopted into society to help in
the process of generalization. These noticeable forced behavioural patterns ease the
process of digital profiling every individual and categorizing them. This evolves as
one of the logical models of the artificially intelligent system to absorb data. The
cognitive thinking developed by this system might reflect this generalization. The
design developed through this generalized artificial intelligence system with very less
understanding or reasoning might not create an inclusive environment. The system
should not overlook the process of how the data is fed into them. The system
should understand the limitation of human-adapted methods to create its data,
then analyze and generates its human-friendly patterns for its cognitive reasoning.
The process should be limited to a better understanding of human interaction with
spaces rather than invading privacy and their needs.

To design an inhabiting space, Artificial intelligence should go beyond the human
reasoning of generalization and categorization of individuals for their management.
The system should not force behavioural or unnatural changes for its ease of organiz-
ing. Artificial intelligence has the potential to go beyond the human understanding
of the economic system and can assist to create an inhabiting evolving space that is
natural, equal, and inclusive of every individual that accommodates the evolution
of mankind.
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19 – Sunilkarthik Ezhilarasu (1006521)

Art in any form, such as painting, sculpture, writing or music, is generated by the
artist as a professional with his conscious skill and creative imagination. Artist as
adventurous spirit explores most different mediums of expression to portray their
creativity. The medium of expression reflects one’s characteristics. Also, the medium
of expression varies in scale, material and in characters.

With the introduction of Artificial intelligence into our daily lives, it is very innate
for artists to experiment with AI as their medium of expression. The advancement
in the technology represented by artificial intelligence, the process of art creation
is becoming interestingly rich, and expression of values and content is becoming
intelligent and interactive, making the relationship between technology, art, and
people increasingly close and brining opportunities for the development of emerging
interaction. This medium though has its own cognitive processing, artists around
the globe experiment with its processing not only as a constraint but also as a
powerful opportunity to express their creativity in a much more sophisticated zeal
to enrich the senses.

Artificial intelligence has the ability to replicate the human mind perfectly by un-
derstanding the natural responses based on the environment, decoding the emotions
and also recognizing human traits within their range. Driven by AI technology, in-
teractive art no longer focuses on a single audio-visual sensory experience but rather
on integrated artistic expressions that are highly interactive, kinetic, and emotional,
based on the study of natural human behavior and integrated senses, combined
with intelligence. In contrast, several schools of thought question the ingenuity of
art created by artificial intelligence, as these are generated by machines. so, what
is AI-generated art? AI-generated art is a type of art that is created with artificial
intelligence. The art can be generated in various formats such as images, and videos
based on the set of parameters provided by the artist.

There are multiple existing platforms like DALL E, Mid journey Ai, Artbreeder,
Deep Ai etc. in which some of them use a range of blank spaces to be filled with
simple texts that define the parameters to create an artwork based on the algorithm.

The AI tools which are driven by high-performance engines help in creating much
more realistic art. Though they are pre-defined by the artists with parameters, they
widen a different horizon of perspectives where the artist has control to redefine and
iterate their artwork by channelling the various inputs. It helps the artist to define
and create their new style.

There are several other platforms like Nvidia Canvas [AI-generated Drawing], which
lets the artist engage themselves in painting over the canvas and generate realistic AI-
generated art. This platform also gives artists more privilege over the art generated
as they have high control over the canvas, and it is hands-on and provides ownership
to the artwork.

These AI platforms provides artists numerous favours and open them to various
perspective as they are fast, reliable, and can be iterated to any extent until the
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artist is satisfied with the art generated. Artists get to explore these AI-generated
arts in a variety of mediums from canvas to mesmerizing installations. AI in art
is a boon to artists to explore the unexplored possibilities of art in various forms.
These techniques are at the forefront of creativity. Ai in art enable the artists to
create huge new domain of innovative ways that otherwise would have never been
imagined.

AI-generated art unfurls different ways to experience artwork from digital 2d canvas
to real-scale installation and can extend the possibilities to augmented and virtual
reality. This medium helps the artist to entangle the observer with their artwork.
In several cases, they also extend the observer to immerse in the artist’s digital
environment. sometimes enthral the observer as a part of their work of art. The
merits of AI-generated digital arts are they can be reiterated and revised and rede-
fined easier than any traditional artwork. It is also easier to be published for profit.
The artwork can be generated quickly and efficiently. It can be created by anyone,
regardless of their artistic ability even without any physical materials.

Though there are numerous possibilities and favours over artificial intelligence in
art, the idea is still subjective and can be perceived in various forms. The art
created by the AI would lack the emotional connection that any traditional art and
artists often has. The AI art has something missing in the core, as it might create
appealing images, but lack social context. Whereas the artists on the other hand
were inspired by emotional content by people places and politics. These artists
create art that tell stories and makes sense of the world in their own subjective way.
These arts generated by the Artificial intelligence might deviate the fact that art
creates movements, conveying history and representing the way of life. It might
generate infinite series of images that might turn hard to relate to how people lived
in this generation after several hundred years probably as it turns hard to recognize
and differentiate the art made by humans and ai.

The domain of AI is evolving rapidly from setting up pre-determined tasks to prob-
lem solving. That Artificial intelligence in art should go beyond the human reasoning
and explore the unimagined possibilities with various innovative techniques yet rea-
soning the very own existence and provide the ability to understand the nature in
different perspective. The co existence of artificial intelligence along with human
would favour the artists to explore and indulge art in unexplored possibilities.
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20 – Esra Oymak (1006435)

Nowadays, artificial intelligence (AI) is developing day by day. It is possible to say,
after AI exist, it is huge circumstances happened linearly as humanity grow. AI is
a technology that giving a direction to the humanity with its development itself.
This situation has power to create a new world which is so new for exiting society
as well as to create risk for humanity. Therefore, the people who are creating and
managing AI should have some features such as ethic, respectful for the environment
and humanity. This people can represent such as a good mother for AI who will
teach with the patient in a good ethic value.

The change in almost every field that will be affected from developments in AI such
as medical, psychology, education, law, transportation, factories, fashion so on and
so forth. In medical field, it can be possible to have a doctor in everyplace. In a
little tablet or phone screens, with different kinds of plugs which is ensuring different
kinds of body measurement. This plug and cables can create the measurement and
AI can do mathematical solving and say if it is a disease on the patient. It can record
the data with the disease background and the smart watches kinds of devices, can
create the best image of the human body day by day. The changes on the data
can be followed and the possible future illnesses can be predicted. The solutions for
some disease may be found with these all-humanity data. This is something huge
and valuable. Second thing about health could be losing a body part. Prothesis
technology with robots are creating new human form. Thirdly about aging. Why
people are aging? The reason why people aging it is because the cells in every
different part of the body and organs are getting age. And what if it can be prevented
with AI? By using a good AI image, the organs and body can be followed and the
cells who giving signals for aging can be protected with medicines. This situation
can ensure longer life cycle for the people.

People are social being in the core. Therefore, there could be AI teddy bear instead
of plush teddy bear to play. These toys could be a friend and educator for kids.
Using AI in the education and psychology may form with AI which could be so
effective learning.

Moreover, for the fields is law. Trusting a biased or non-biased lawyer is easy?
Imagine the AI based lawyer has every theoretical and practical case in its mind. It
analyzes the situation by itself in its database. Moreover, for the special cases, it
also ensures the special psychological tests for the defendant and complainant. All
these data could lighten to the case and decision could be made. This AI system
do not have emotions and is not the member of any organization. It sounds like a
trustable solution to crate fairer world.

Furthermore, is transportation. AI can create self-driven vehicles like cars nowadays,
but also more in the future. Self-driven car producers are giving the data how much
they reduce the amount of the accidents. This can spread the other vehicles such as
planes.

Another field is industries. The production environment in the future with AI could
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be so different from today. The number of the departments could be changed. AI
could do required transactions for such departments. The factories could be dark
factories with the full of automations and digitalization with using the industry
4.0 to reduce the energy requirements and create the sustainable environment. All
production can start with a button and can continue 24/7. This will require IOT
technology inside and better communication by robots itself.

Afterwards, AI will create new fields such as robot fashion, robot architecture and
robot psychology. The increased level of prothesis such as robot-arms and robot-legs
will need new kinds of clothes and fashion style. Moreover, for the environment, it
will be required to design with robot-based and human-robot form based.

To sum up, the future is promising. Humanity is waiting for many kinds of devel-
opments. My personal view, these developments may change the human core, their
believes, their region and lots of thing. For instance, in characteristic change could
be the laziness. When the AI will require thinking, solving, driving, producing,
people will start to think less, solve less, drive less, and produce less in their daily
lives. In conclusion, if AI is managed poorly, there is always a risk. This is a very
morally complex subject since, depending on how a person or business uses their AI
data, it might do more harm than good to humanity. AI has the potential to signifi-
cantly advance society, particularly in the years to come. To fully profit from the AI
revolution, it is necessary to consider both the long-term welfare of humanity and
planned advancements in AI. As a result, we must establish an appropriate legal
framework for its development and implementation that reduces possible hazards
and sets clear boundaries for what AI can and cannot do in an ethical frame.
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21 – Lim Yuan Xi, Yvonne (1005689)

Capitalism is a powerful, central idealogy that greatly influenced the current world
order. There are many things to dislike about capitalism, but capitalism is has kept
its hold on for centuries for good reasons- it is a highly effective system, compared
to many other ways to govern economies and countries.

While we can expound on the nature of human greed and all, some have theorized
that capitalism is essentially efficient because decisions are made in a decentralized
fashion - through ”market correction”, ”the invisible hand”- based on an automatic
accumulation of individuals’ decisions. The alternative systems such as 20th century
communism or dictatorship- besides the poor branding of several regimes’ brutality-
they are simply not as efficient at scale. While a fiefdom works for controlling a
population of hundreds, a king or chairman of huge countries simply do not have
efficient information systems. They rely on reports of those under, with their various
motivations to lie or simply miscalculate data or take their time in gathering accurate
data. Without great data, it is difficult to rule effectively.

So here comes AI and its potential. Advanced AI algorithms could possibly in
future predict market forces, human behavior and provide a wealth of data insights
to economies to more efficiently plan their economies and nations. Rather than the
current rudimentary system of having news reports and expert analysis, AI could
provide more accurate more timely insights on what to do next- be it how to allocate
resources, how to set macroeconomic rates, how to control immigration rates etc.
etc. They may know people more than they know themselves, at least on a collective
scale. Thus, the need to have capitalism and decentralized decision making could
be a thing of the past.

But is this a dystopia or a utopia? Bringing down capitalism is a tempting thing
to most people who ponder a bit more on it- all but the billionaires are to some
extend a victim of capitalism (of course, many of us are also benefactors of this
terrible system). But what comes after can be a harrowing thing. Movies have
visceral depictions of a world run by robots- literal human slaves to power robots
(always thought it is a poor energy generating system); but maybe reality is a more
toned down yet no less pervasive. We already see some of it in reality, with FAANG
companies being the face of it all- the collection and usage of data we contribute
and generate and are used for and against us. And AI favors formations of mega
corporations, olgopolies- huge companies with the financing and resources and ability
to build power AI models and collect and analyze and control information. And we
know the individuals behind these companies may not be the most well-intentioned
amongst us. . .

I think there is some cause to be a little optimistic. We can harness the ability
of AI too for its pure cause of efficiency. Now, many world problems are caused
by incompetency- the inability of policymakers and implementators to know peo-
ple’s sentiments and future needs accurately, resulting in suboptimal distribution of
resources, a lot of ”falling through the cracks” for those in need and are unlucky.
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Moreover, these information can be made available and decentralized, to help hold
people accountable. Hence, there is still some cause of optimism.
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22 – Justin Chee (1005683)

In the past years, significant investments have been spent on the proof of concept for
autonomous vehicles, mainly robotaxis (Exceeding S$40.5 Billion). However, this
is not for the case of public transport (around S$1.1 Billion). Most of the stud-
ies and research have been on using AI for autonomous driving behavior modules.
However, moving forwards from research and design to full operation is the biggest
challenge that most technology companies face. This comes from the fact that most
of these technology companies and automotive OEMs have never needed to deploy
the vehicles they sell.

To operationalize a public transportation fleet, there needs to be significant work
to be focused on the operational aspect and human machine interaction. AI will
be needed to cover the interactions from the driver aspect as he has been removed.
Certain of these are:

• Human conflict

• Criminal activities

• People in distress

• People chasing after the bus

• When to move off after ensuring the elderly are seated

• Answering questions

• Assistance for people in wheelchairs

• Hailing of a bus

Every aspect has too many different variations. (The example of how a person hails
a bus is different. From a full arm extension, half or simply just standing there and
expect it to stop) The traditional methods to annotate or use a rule-based approach
is not viable in such variations. Hence Artificial Intelligence is needed to ensure the
precise implementation of autonomous public transportation.
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23 – Toh Shouen Shaun (1002012)

Capabilities of AI tends to be a little over exaggerated also. While we tend to focus
on one or two big successes, there are over a hundred similar models or AI that dont
work or are generalizable. The Generality and reproducibility crisis is still a major
problem in AI. (Some are due to field such as reinforcement learning being difficult
to reproduce)

The future of AI depends not just on what is possible, but on whether the relevant
parties which are able are willing to develop said technologies. Potential alone does
not dictate what technologies are developed or made available to us.

One example is Google which created BERT. It was trained from data from entirety
Wikipedia + the Brown Corpus Inordinate amount of processing/computation time
and resource required at that point of time, inaccessible to most labs/researchers.
Alternative Example: Weak AI is currently used by many corporations and also sev-
eral government agencies in Singapore. Barely functional pattern matching chatbots
come to mind as a prominent example. Basic recommendation systems in several
of our shopping sites and services in Singapore. (Uses an indexed/query retrieval
systems)

Inequality in capabilities of AI will exist in part funding and resource/talent available
in different countries. Datasets also act as a limiting factor. Generally the future is
littered with Inequality, not so much of a dystopian future per se. As a species, we’ll
manage, even with possible large scale misuses by people in power. A possibility to
truly understand the future better is to track where the money and resources are
flowing.

• Money drives research, and the need for deliverables to fulfill grant require-
ments inevitably results in some degree of actual products that affect our ev-
eryday lives

• Talent/abilities of trained personnel actually allows places and people to de-
velop and create newer capabilities for AI

• Power means that party is more likely to be the one to write or enforce laws
and rules with regards to AI.
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24 – Leung Chi Lam (1005809)

The following are some applications applicable to the built environment that I have
reflected as possibilities with the implementation of AI.

• Example 1: Humidity Sensors in Key Structural Element

Currently, structural assessment of a building is done by site investigation.
This process is not only subjective and in comprehensive to give the overall
structural health of the building. A building can therefore have humidity
sensors embedded into their key structural elements. When the sensors detects
high humidity, it would means there are cracks in the structural elements. The
collective information by the sensors can undergo an AI evaluation to predict
the longevity of the building.

• Example 2: Construction Defects Identifying Robots

While I was in practice as a junior architect, one of our task is to make sure
the construction is completed to the design drawings, and identify construction
defects for the contractor to fixed before passing the house back to the client.
Cameras can be fitted on robots to survey the site and identify construction
defects and deviations from the design drawings.

• Example 3: Construction Site Management

The construction industry has one of the lowest productivity in the entire
workforce. This mainly due to idling workers on site. Cameras can therefore
be fitted on construction helmet to monitor the construction site and direct
workers with tasks to complete on site. Also, cameras can fitted on the con-
struction site to asses supplies of materials, trash; and make the necessary
logistic arrangements to keep track with the construction.

• Example 4: POE Assessment

There is an energy performance gap between the actual built building and the
design. POE (Post Occupation Evaluation) is a set of standard procedures
that consist of questionnaires and site investigation to identify the issue thats
causing the performance gap. This process can automated by AI, sensors, and
cameras to be done throughout the year. At the moment, its done manually
(maybe once in a few years) and its very laborious to match the data with the
events, and make the necessary improvements.

Reflections

AI has become a topic of considerable debate with positive and negative implications.
With AI, it is expected to have a significant disruptive impact on employment in
the built environment. The built environment has longed be an industry with the
lowest productivity in the workforce, and perhaps reviving the industry with AI
applications could help to increase the overall productivity of the work force. But
exactly how many of these jobs that can be replaced by AI is unknown, and how
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many people that will be displaced as a result because of AI is unknown. What
will these people do? Will they move on to another industry? Or will there be
retraining to take other aspect of work in the construction industry? Since the
objective of introducing AI is to increase the productivity and therefore reduce the
labour in the industry, theres almost certainty that many will become jobless as a
result of AI. And, therefore what will be the socio-economic impact of AI in the
society? Perhaps the approach to AI is gradual introduction so that there can be
a smooth transition of workers in the workforce who can take up retraining and
adapt back to the industry, some retired, and cutting back on the recruits into the
industry. Overall, on the above examples share, I see that AI is something positive
to the built & environment industry. I think the industry will benefit with higher
productivity, better work quality and cost saving; but such improvements need to
be make gradually to avoid damping into massive unemployment in the industry.
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25 – Muhammad Hilmi Bin Abideen (1004795)

Modern day revolutions in the use of AI have allowed for breakthroughs in multi-
ple fields. From the improvement of agricultural efficiency via better pest control
(Mekha & Parthasarathy, 2022), to designing better medicine using neural networks
(Staszak, et al., 2022), Artificial Intelligence is making its presence felt in a big way,
in industries we never could have imagined 40 years ago. Artificial Intelligence and
its ability to parse, clean, process, interpret and act on massive datasets enable prac-
titioners to respond to global changes faster and more accurately than ever before.
Of course, this includes the act of policymaking.

Policymaking, as defined by the Cambridge Dictionary, is the act of making policies.
A policy is then defined as a course or principle of action adopted or proposed by
an organization or individual. This would include fiscal and taxation policies imple-
mented by a government, leave policies enforced by workplaces, or even statutory
laws that govern entire industries or countries. Effective policymaking is a balance
between the formulation of new or tested strategies and processes to address issues,
while at the same time managing the sentiment and opinions of the public. Effec-
tive policymaking is a lot easier to write about than to perform, as policymakers are
often balancing multiple ethical issues, input from multiple stakeholders, personal
biases, intra-organization disagreements and even their own emotional states. Ar-
tificial intelligence sounds like the perfect tool to help balance negatives that may
affect the decisions that impact millions around the world. However, is this true?

It is undeniable that artificial intelligence allows policymakers to process and ac-
cess data and insights like never before. To produce effective, grounded, and well-
informed policies requires the policymakers to themselves be well-informed. Data
visualization systems such as Tableau are already in use by government agencies all
over the world (TABLEAU SOFTWARE, LLC, 2022). More advanced systems such
as Alteryx go beyond that, by helping to process and clean large swathes of data
and turning it into usable insights with the help of artificial intelligence tools, such
as optical character recognition to read through forms, and predictive analytics that
highlight concerning trends or trend deviations of note. These developments allow
these agencies to stay on the ball and to be aware of changes in their organizations
or target audience before disaster strikes and damage control on a large scale needs
to be performed. This is done by providing them with timely data and insights
via the bulk processing of raw data into human readable and consumable formats.
Hence, artificial intelligence can definitely help policymakers and organizations de-
velop well-informed policies, processes and responses.

However, this does not mean that artificial intelligence is not without its drawbacks.
A significant issue in the utilization of artificial intelligence is the myth that artificial
intelligence protects from user biases by default. It is well known that there are past
studies in the fields of medicine that have an over-representation of non-person of
colour data. Even now, care is taken in new medical studies to ensure that the
correlation between ethnic group or geographical location and medical data is made
obvious or taken into consideration appropriately. Responsible approaches to the
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development of artificial intelligence models must take into consideration the degree
of generalization of the results and how it may affect the population. An example of
this can be seen in the work of (Noseworthy, et al., 2020) , where the ECG model was
tested extensively to ensure that the model did not adversely affect the healthcare
provided to minority ethnic groups. Such actions highlight the possible need for
a similar or comparable level of stringency or responsibility, should policymakers
decide to adopt the use of artificial intelligence systems in aiding their decisions.
Ultimately, this highlights that policymakers should be educated on responsible use
of artificial intelligence prior to the utilization of such models, similar to how the
medical research fraternity has done.

The idea that artificial intelligence is a cure-all is also a worrying trend amongst new
adopters. The scale of AI and the technicalities behind it escape the less techno-
logically savvy amongst us. According to American Library of Congress, the 117th
Congress has an average age of 58.4 years (House of Representatives) and 64.3 years
(Senate). While 96% of the politicians hold university level qualifications, most of
them have pursued law, business, and politics either in school or in their working
lives. (Library of Congress, 2022) Practically, this means that there could be a lack
of technical understanding of Artificial Intelligence by the average policymaker. But
how does this affect the implementation of Artificial Intelligence Systems? In or-
der for the model or process to work effectively or accurately, the underlying data
gathering processes must be robust. The data must be reliable to a certain level
of confidence. Feeding erroneous or biased data into the model will only negatively
affect the output of the models, resulting in oversights, inaccurate assumptions or
insights, or even inappropriate decisions. While the policymakers themselves do not
have to be experts at artificial intelligence, it is imperative that they must under-
stand the importance of robust data collection and handling systems in developing
both effective artificial intelligence models and policies.

Lastly, a significant challenge for the technical developers of artificial intelligence
models supporting policymaking decisions is the oversimplification of reality in the
development of artificial intelligence models. Parsing reality into a set of formulae
has always been the aspiration and dream of engineering researchers all over the
world. However, not all situations can be concisely described in the form of math-
ematical and logical equations. In 2021, a man found himself banned from Google
systems as its artificial intelligence system had detected an image of his sons private
regions in his cloud image library. He had taken these pictures to be sent to a derma-
tologist. However, the system flagged this as a form of possible child pornography
and immediately removed his user rights and reported him to the police. He unfor-
tunately became the subject of a police investigation when all he had done was send
an image of his sons injured privates to his dermatologist. (Hill, 2022) This event
highlights the need for continuous human intervention in the automatic implemen-
tation of artificial intelligence security policies. While the action taken by Google
and its system is commendable, it also bears the burden of being a system used
globally in various devices. Blocking out a user over such actions without context
goes beyond a minor inconvenience. In this day and age, such a strong action can
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affect ones career and even basic life necessities. Careful consideration of the ethics
of enforcing such a system is critical to ensuring its effectiveness. In this case, the
ethics of erroneously banning critical-to-life access of an innocent user for pictures
on the cloud needs to be weighed against acting quickly to arrest a perpetrator of
child sexual abuse. In the context of modern society, such topics become the discus-
sion of government policymakers in cabinet. It is important to note that Google is
the organization who implemented such a policy. As such, the public cannot choose
to vote out a policymaker that they feel do not represent their views. It is also
not feasible to simply stop using Google as a platform. This is a major deviation
from the democratic conventions currently available to the modern human, and care
should be exercised in the implementation of such policies.

As a conclusion, Artificial Intelligence is both a boon and a bane for policymaking.
On one hand, it provides the ability to parse and process massive pieces of data
quickly, giving policymakers better access to usable information and keeping them
on the ball. On the other hand, policymakers are also woefully under equipped to
immediately unpack and use artificial intelligence. They need to learn how to utilize
this new technology responsibly, and work together with practitioners to develop ro-
bust and effective processes to ensure the relevance and effectiveness of the artificial
intelligence models themselves, and the manual and digital processes that feed into
the aforementioned models. Finally, a question of ethics in the implementation of
artificial intelligence models should always be raised. Just because it can do it, does
that mean it should be done? How does the implementation of these models affect
the layperson? These are all considerations to be taken in implementing artificial
intelligence in policymaking. However, not all is bleak. Government agencies are
actively hiring artificial intelligence and data analyst practitioners to join public
service and help integrate the use of big data and artificial intelligence with existing
public policies. Active demand means that better, and hopefully more responsi-
ble solutions, are being developed every day. The world will continue to turn, and
we should face the challenges brought by artificial intelligence head on instead of
avoiding it in fear. The decisions we make today shape the future, and artificial
intelligence should be a part of that.
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About the course

Since its beginnings in connection with machines, the field of artificial intelligence
has been very much characterised by the desire to transfer cognitive human abilities
to machines, e.g. to represent knowledge, to reason, to plan, to understand, to draw
logical conclusions and, last but not least, to learn. Since its official birth in 1956,
many achievements have been made, but a debate pro/contra AI has also continued
to be kept alive.

In the last 25 years, however, the meaning of Artificial Intelligence has changed
drastically. While research into the original idea (strong AI) is still ongoing, recent
achievements in hardware/software and the increasingly efficient management of
masses of data (Big Data) have led to a new discipline that increasingly emphasises
the symbiosis of a data diversity with modern machine learning and deep learning
algorithms. In this data-driven (weak) AI, data is understood precisely as the basis
for the application of machine learning systems, thus serving as a supportive tool
for humans. The industrial and academic importance of this new AI has increased
significantly.

However, with the new AI, some problems have also emerged, especially with issues
such as autonomy, privacy protection, privacy and information security (such as fake
news), social and societal problem and some more. It would be very negligent to
ignore them, such that the question really arises: quo tendimus cum AI (Latin)?
This was to be discussed in the course and particular in the workshop.
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The course was performed virtually via Zoom with 4 teaching units à 45 minutes
per day (= 20 teaching units in total). The course was scheduled as follows:

Topic: Overview of Artificial Intelligence
• Brief historical review.
• Weak vs. Strong AI.
• AI: risks and challenges.
• Example 1: AI & Healthcare, including videos
• Example 2: AI & Arts, including videos

Topic: Data Analytics/data-driven AI.
• Data quality + the need for a data preparation
• Machine Learning: Association Discovery, Clustering
• Machine Learning: Similar Sequence Discovery, Classification
• Interpretation of results (screenshots, Weka)
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Topic: Strong AI : Natural language Processing and Ambiguity
• Types of ambiguity: Syntay, Word-senses
• Connectionism
• Paper discussion: a Connectionist System by
Waltz& Pollack

Topic: Natural Language Processing

Word repair: phonetic approach, Levenshtein, k-grams and Jaccard
Stemming: Porter’s suffix stripping approach for English
Normalization, Bag of Words, Hyphenation
Part-of-Speech Tagging, Named-Entity Recognition
Programming issues based on Python & Nltk

Workshop Future aspects with/of Artificial Intelligence
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