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Al Evolution: History of Decades
A Long Journey with Ups and Downs (1950s - 2020s)
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Al Evolution: Symbolism vs Connectionism
Symbolism (Symbolic Al)

Symbolism, or symbolic Al, centers on the idea that human intelligence can be emulated through the

manipulation of symbols and the application of rules to these symbols. It is rooted in formal logic and has

been the foundation of Al research since its inception.

*  Foundations: Symbolic Al is based on the premise that all mental states and processes can be
represented by symbols. Early Al research, such as expert systems and logical reasoning programs,

leveraged symbolic Al to solve complex problems in well-defined domains.

 Advantages: Symbolic Al excels at tasks involving structured data, explicit reasoning, and rule-based
decision making. It's particularly effective for problems where the rules are well understood and can be

explicitly programmed, such as chess.

* Limitations: The symbolic approach struggles with tasks requiring an understanding of the nuances of
human language, generalizing from incomplete data, or learning from raw sensory input. It also

requires extensive knowledge engineering, making it labor-intensive to develop and maintain.
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Al Evolution: Symbolism vs Connectionism
Connectionism (Neural Networks)

Connectionism represents intelligence through the interconnected network of nodes, mimicking the

human brain's neural architecture. It's the foundation of what we now call Deep Learning.

*  Foundations: Connectionism relies on artificial neural networks (ANNs) that learn to recognize patterns
from large amounts of data. The development of algorithms for training these networks, such as
backpropagation, enabled significant advancements in fields like computer vision and natural language

processing (NLP).

* Advantages: Neural networks excel at handling unstructured data, learning from examples, and
generalizing from the data they've been trained on. They've been particularly successful in tasks that

are difficult to solve with explicit programming, such as image and speech recognition.

* Limitations: Despite their strengths, neural networks require large amounts of data to learn effectively

and can act as "black boxes," making it challenging to understand how they derive their conclusions.
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Al Evolution: Symbolism vs Connectionism
Parallel Evolution and Integration

Symbolism and Connectionism have often been seen as competing paradigms.

However, over time, researchers have sought ways to integrate the two approaches,

recognizing that each has its strengths and weaknesses.

Hybrid Models: There's a growing interest in developing hybrid models that
combine the explicit reasoning capabilities of symbolic Al with the pattern
recognition and generalization strengths of neural networks. For example, neuro-
symbolic Al aims to create systems that can both reason with symbols and learn

from sensory data.

Complementary Strengths: By integrating symbolism and connectionism,
researchers hope to create Al systems capable of robust reasoning and learning
across a broader range of tasks, including those requiring common-sense reasoning

and the understanding of complex, abstract concepts.

Neuro-Fuzzy Network is an example: Combining fuzzy logic and neural network.
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Al Evolution in 30 Years (I)

Key Milestones and Developments (1990s-2010)

1. Dominance of Expert Systems (Early 1990s)

Rule-Based Intelligence widespread.

Parallel Evolution with Neural Networks.

2. Shift Towards Neural Networks (Mid to

Late 1990s)

Increased Interest in Neural Networks.

Gradual Dominance over Rule-Based

Systems.

3.

Foundations of Modern Al with Deep
Learning (2006)
 Breakthroughs in Deep Learning.

e Versatility and Scalability.

Rapid Expansion and Integration into

Technology (2006-2010)

* |ImageNet Competition (2010)

* Integration into Consumer Technology:

Digital assistants, Al engines, and enhanced
data analytics



Al Evolution in 30 Years (II)

Al in Society and Road toward AGI (2011-2023)

1. Mid-2010s to 2020s: Al in Everyday Life

Integration of Al in consumer products (e.g.,

smart assistants).

Autonomous vehicles, Al in healthcare, and

media generation.

2. 2020s: Al Ethics and Advanced Generative Models

Emergence of GANs and advancements in NLP

with models like GPT-3.

Focus on Al ethics, addressing bias and

fairness.

3. 2023: Large Language and Multimodal
Models

e Large language models understanding

and generating human-like text.

e Multimodal Al models processing and

generating text, images, and audio.

?/'I\'T'_C| d \? >
—Clau ei«--\_]r,-» < Smii
2 ) ChatGPT

Source of Images : Internet
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Industrial Applications of Al

Al Journey in the Energy Industries

1 Advancements in Boiler Diagnostic Expert Systems (HUST, 1993-1996)

1. Combustion Fault Diagnosis Focus: Emphasizes the importance of diagnosing combustion-

related faults in power plant boilers, highlighting the application of fault analysis and the

integration of artificial intelligence for real-time diagnostic systems development.

2. Rule-based Expert System Highlights:

1.

Utilizes rule-based knowledge systems for diagnosing faults, focusing on the definition,

evidence formation, and management of rules.

Demonstrates the application of fuzzy logic for evidence symptom formation and the

incorporation of mathematical models for in-depth fault analysis.

3. Neural Network Application:

1.

Details the use of neural networks in knowledge systems, particularly for knowledge

representation and inference in diagnosing flame failure faults.

Showcases a neural network-based knowledge base management system for enhancing

diagnostic processes.

ENGINEERING APPLICATIONS OF MODERN Al

NN Model

Original Inputs and Test Data
T Farameicrs Structurcal Parameten Warking Condfians
of Ash Content in Coal of the Utility Bailer & Historical Records

}

I Feature Extraction Unification of Inputs |

: .
é Nl:+| |'c|r:\:ll.:|i:\ Ni for };tn Nj for \'Isti‘ Nj for + ‘ 'Ni for él

| | Characieristscs | | Characienisiics | Characteristics Strachuaral
| | of Ash Content | | Ash Costent Ash Content Characteristics

IR E

|
Net for Overal Evakuation of Slagging ‘

| .
R T b ]

¥a(No Shaggmg) Yy (Slight}) ¥z (Medmum) Y (Severe)

4.3.1 Rule Based Knowledge System Fu z zy Rules
4.2.1.1 Defining a Rule
Consid the inty involved in ibe diag ic knowledge, a rube can be defimed in such a forme

IF A= THEN <B= : F{BA),

Where, A={ A;} . the premisc section of 2 male while Ai refers to the i-th premise, C (A is used to express
bielsef o
B={ B | . th '3 le while Bi refiers to the i-h conclusion or action; C{AJ) is

[ B
(B, A} cxpreses the rule’s uncertainty, ie. the «ffect of A=TRUE on B=True.
For example, we may have such a nle for diagmosing the slagging Bult in bailer cperation.

¥ (1) The heat resistance of wall istoo big (1.8} AND
(2) Exhawst gas temperature increases (0.75) AND
3) Furrace Temperature bevel increases (0.75) AND
(%) The Load is steacy (0LR5)

Then Skgging occurs on the water wall.

Belief = 0.55

Video:
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Ref: HUST PhD Thesis 1996, X. Lou


https://youtu.be/fV8N6ribRoc?si=8i5U4E-BqaF7OVm-
https://youtu.be/fV8N6ribRoc?si=8i5U4E-BqaF7OVm-

Industrial Applications of Al

Al Journey in the Energy Industries

) Advanced Bearing Fault Diagnosis Techniques (CWRU, 1997-2000)

1. Wavelet Feature Extraction: Utilizes the discrete wavelet transform (DWT) for effective

vibration signal processing, enabling the identification of localized defects in ball bearings..

2.  Fuzzy Neural Network (Fuzzy Inference):

1. Implements an Adaptive Neural Fuzzy Inference System (ANFIS) for fault classification,

offering adaptability and non-linear approximation capabilities.

2. Demonstrates superior classification performance, with the ANFIS model finely
distinguishing between normal, inner race fault, and ball fault conditions based on

extracted features.

3. Comparative Analysis and Implementation:

1. Compares the effectiveness of wavelet feature extraction and ANFIS classification
against other methods like Euclidean vector distance and vector correlation coefficient,

showcasing improved reliability and diagnostic accuracy.

2. Highlights the system's potential in real-time monitoring and diagnostics, emphasizing
the importance of integrating wavelet analysis and fuzzy logic for advanced fault

detection and diagnosis.

CASE SCHOOL
OF ENGINEERING

CASE WESTERN RESERVE

UNIVERSITY

Input Input Rule Output Weighted output
membership membership sum
function function output
Y

Imfur

Normalization node

ANFIS model structure
Neural-Fuzzy Network
Video:

https://youtu.be/mlSiyvsalDvQ?si=8LYpghaeKd-LiM43
Paper by X. Lou and K. Loparo

Ref:
Mechanical Systems and Signal Processing 18 (2004) 1077-
1095
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Industrial Applications of Al

Al Journey in the Energy Industries

Model Predictive Control Using ANN (Alstom/UCONN, 2006 - 2009)

Dynamic Neural Network (DNN) Modeling and Testing: Utilized an artificial neural network
(ANN) model to capture the nonlinear dynamics of a boiler system, demonstrating the effectiveness of
different testing sequences (PRBS, sine-sweep, and combinations) for optimal non-linear model

development.

Testing Signal Design for Optimal NMPC Performance:

1. Explored various excitation signals (e.g., PRBS, sine-sweep) to generate dynamic datasets, finding
that sine-sweep signals offer superior input-output space coverage compared to PRBS, leading to

more accurate and generalizable models.

2. Emphasized the critical role of automated test design in efficient and effective data collection for

ANN model identification, significantly impacting the performance of NMPC in practical applications.

Evaluation of ANN Based NMPC:

1. Successfully integrated the developed ANN-based NMPC for dynamic optimization with a gas-fired
boiler (GFB) simulator, achieving improved control of steam temperature, pressure, and drum level

across various load conditions.

2. Presented a detailed comparison of NMPC performance using models trained with different datasets,
highlighting slight advantages of sine-sweep and combination signal-based models over PRBS-based

models in real-world control scenarios.
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Video:
https://youtu.be/b7A8{UEp al
Papers by A. Joshi, X. Lou, P. Luh, C. Neuschaefer, etc.

Ref:
ISA POWID Symposium 2007, 2008, 2009
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Industrial Applications of Al

Al Journey in the Energy Industries
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Algorithm (GA): Excel Tool with ANN Model Embedded for CFB Unit
1. Incorporated a Genetic Algorithm (GA) based global optimization solver Performance Optimization

within the Smartsheet tool to navigate the model's nonlinear and non-

convex optimization landscape, identifying globally optimal operational

settings. Video:

https://youtu.be/7twaQrM4gmE

Paper by P. Panos, A. Joshi, X. Lou, C. Neuschaefer, W. Wirta

2. This approach efficiently tackled the challenge of finding the most
economical boiler operation parameters amidst constantly fluctuating
electricity prices, fuel costs, and emission credits, demonstrating potential

operating cost savings of more than 2% over traditional methods. Ref:

Pittsburgh Coal Conference 2010, Istanbul, Turkey
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Industrial Applications of Al

Al Journey in the Energy Industries

) Fault Detection Using Dynamic Simulation Data
(GE Research/GE Power/DOE NETL, 2019 - 2022)

1. Generating Simulation Data from a commercial scale Steam
Power Plant Simulator (660MWe):
1. Normal operations run with multiple load levels.

2. Fault modes with multiple load levels: Sensor, actuator and
process faults simulated in the plant dynamic simulator.

3. Noise introduced to simulate the real operating data quality

2. Fault Detection Using Deep Learning Algorithms

1. Base model using Traditional next step prediction (NSP) for
anomaly detection.

2. New algorithm: MAD - Self-Supervised Masked Anomaly
Detection Task for Multivariate Time Series

=%, U.S. DEPARTMENT OF =] NATIONAL
5 8 N= ENERGY
'ENERGY | T/
SiTEa k>

LABORATORY

GE Research
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Base Model
o PR
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(a) Traditional next step prediction (NSP) formulation for anomaly
detection: Given a sequence [xt Ty eeny xt], the first T" inputs are used
to predict . and then the distance between x¢ and x; is calculated.
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(b) MAD, our proposed self-supervised anomaly detection task:
Given a sequence [)q T,...,xt], some inputs X,, are masked if
m € M, where M is a randomly chosen subset of [t — T,..., ].
The model learns to estimate the masked values and calculates the
distance between X, and X, for all m € M.

Model Structures for Fault Detection

Video:
https://youtu.be/x7Tn0kLJCOo
Paper by Xinsheng Lou, Ben Sargent, Tim Braun, etc.

Ref:
https://arxiv.org/pdf/2205.02100.pdf
Paper by Dr. Yiwei Fu and Dr. Feng Xue
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Impact of Gen Al Breakthroughs
What is Generative Al

Definition of Generative Al

Generative Artificial Intelligence (Gen Al) refers to the subset of Al technologies capable of generating new
content, ideas, or data that resemble human-like creativity. This includes generating text, images, music, and
even synthetic data models based on learning from a vast dataset.

Evolution of Generative Al

Early Stages: Originated from simple pattern recognition models and evolved through the exploration of neural
networks and machine learning.

Rise of GANs: The introduction of Generative Adversarial Networks (GANs) in 2014 marked a pivotal
advancement, enabling more complex and realistic content generation.

Transformer Models: The development of transformer models like GPT (Generative Pre-trained Transformer)
series revolutionized text generation, providing contextually relevant and coherent outputs.

Recent Breakthroughs in Generative Al

Al-Generated Art: Tools capable of producing artwork indistinguishable from human-made pieces,
revolutionizing the creative industry.

Advanced Language Models: The emergence of models like GPT-4, capable of writing essays, coding, and even
creating poetry, mimicking human writing styles closely.

Synthetic Data Generation: Generating realistic and privacy-compliant datasets for training Al

ENGINEERING APPLICATIONS OF MODERN Al
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Impact of Gen Al Breakthroughs

Differences between Generative Al and Classification Al

Fundamental Purpose

 Generative Al: Aims to create new data instances (text, images, sounds) that :
resemble the training data, simulating the process of human creativity. Generative'Al Use Cases

* Classification Al: Focuses on categorizing input data into predefined classes or - WY
labels based on learned features from the training data. RS S

Data Handling and Output

* Generative Al: Processes input to generate entirely new outputs that did not
previously exist in the training data, emphasizing creativity and innovation.

* Classification Al: Analyzes input data to predict a label or category, prioritizing CLASSIFICATION [A
accuracy and reliability over creativity.
Experience the Future of G)
o o Web Classification and
Applications and Use Cases Logo Extraction With
Artificial Intelligence ,j
* Generative Al: Used for content creation, such as art generation, music —_—
composition, synthetic data generation, and creative writing.
* Classification Al: Essential for tasks like image recognition, spam detection, Source of Images : Internet

sentiment analysis, and medical diagnosis, where specific categorization is crucial.
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Impact of Gen Al Breakthroughs

Differences between Generative Al and Predictive Al

GENERATIVE Al

1. Objective and Function
N &

 Generative Al: Designed to create new content or data that mimics the original E
data set, focusing on creativity and generation of novel outcomes.
* Predictive Al: Aims to forecast future events or trends based on historical data,

focusing on accuracy and likelihood of future occurrences.

2. Data Output and Creation

 Generative Al: Generates new data instances (e.g., images, texts, sounds) that are
similar but not identical to the training data, expanding the range of possibilities.

* Predictive Al: Produces predictions or probabilities about future events, rather
than generating new data instances, based on patterns learned from past data.

3. Applications and Use Cases

* Generative Al: Used in creative fields for generating art, music, synthetic datasets
for training, and more, where innovation is key.

* Predictive Al: Employed in forecasting market trends, weather predictions, risk Source of Images : Internet
assessment, and other areas where anticipating future outcomes is crucial.
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Tech Interest and Collaborations

Potential Use Cases of Al

Customer Experience
Supply chain

Human Resources
Fraud Detection

Knowledge Creation

Research &
Development

Top Al Use Cases

IEEE EVENT IN BOSTON, MA

Predictive Analytics

Real-time Operations
Management

Customer Services

Risk Management
& Analytics

Customer Insight

Pricing & Promotion

IFAORN!

Source: WinWire via @BrianJohnson 01

Source: Internet

17



Tech Interest and Collaborations
Custom GPT for Consulting Support

Source: GPT-4

Expert in machine learning for fault diagnosis, algorithms, and software

development.

Research &
Analysis

Conversation Starters
How do | detect faults using ML?

Troubleshooting an algorithm
Issue.

Best practices for software
optimization?

Improving prognosis accuracy in
ML models.

RERERE

< Diagnostic Al Consultant
~ ® Live - ¢ Anyone with a link
X
Create Configure
Name
Diagnostic Al Consultant

Description

Instructions

The GPT, named Diagnostic Al Consultant, is designed as a consultant specializing in providing expert advice and
solutions on fault diagnosis and prognosis using machine learning. It assists in solving problems related to
algorithms and software development, offering insights into best practices, troubleshooting tips, and optimization
strategies for projects. The GPT understands complex queries related to these areas and provides clear, actionable
advice to help achieve goals. It communicates in a formal tone, ensuring advice is professional and in line with

\ industry standards. When questions are unclear, it asks for clarification to ensure response accuracy. The GPT

-/

Conversation starters

How do | detect faults using ML?
Best practices for software optimization?

Troubleshooting an algorithm issue.

S ———————————————————————————————————————————————————————— Improving prognosis accuracy in ML models.

EVENT IN BOSTON, MA
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Tech Interest and Collaborations

Custom GPT for Consulting Support

5" Diagnostic Al Consultant
< &7

Live - ¢ Anyone with a link

Create Configure
Troubleshooting an algorithm issue.

Improving prognosis accuracy in ML models.

Source: GPT-4

Updates pending

? oo

Preview

° You

What is this custom GPT used for?

@ Paper-es-more-info_HUST... alabsi-et-al-2020-bearing-... Cross_Domain_Fault_Diag...
PDF PDF PDF

Upload files

N

Capabilities

Web Browsing
DALL-E Image Generation
Code Interpreter

Actions

Create new action

v Additional Settings

Use conversation data in your GPT to improve our models

g Diagnostic Al Consultant
The custom GPT, named Diagnostic Al Consultant, is specialized in providing expert advice
and solutions on fault diagnosis and prognosis using machine learning techniques. It offers
insights into best practices, troubleshooting tips, optimization strategies for projects related to
algorithms, and software development within the context of machine health monitoring. The
focus is on solving problems related to fault diagnosis algorithms and software development,
incorporating insights into the latest trends in deep learning and methods to enhance the
interpretation of machine learning models. This GPT communicates in a formal tone, aiming to

ensure professional advice and technical accuracy in its responses.

IEEE EVENT IN BOSTON, MA



Tech Interest and Collaborations
Custom GPT for Energy Applications

—_————
@ ChatGPT Smart Renewable Interconnection Advisor I
~ . Custom GPT for
w Bible Study Buddy

I
Q\ Diagnostic Al Consult... I

@ Smart Renewable Inte... [£

[+]+]

oo ExploreGPTs

Transmission Planning Expertis: Smart Renewable Interconnection Advisor
®
Symbolism in Al Today Expert offering insights on U.S. renewable generation interconnection
processes.
Bxl=%

Approximate Normal Probabilit
Key Bridge Collapse: MD

Summarize: Title Request

. Innovative ideas to fix the generation interconnection... How can Grid Enhancing Technologies (GETs) help G...
Special Procedure Image Analys

Revitalizatinn Fffarts in Fast . ) . . . L
Sutalizanon THans I Tas What factors contribute to the interconnection backl... What is "deliverability” in the context of generation in...

+ Add Team workspace

Smart Renewable Interconnectio

n Advisor... @

John Louis
Personal account
ChatGPT can make mistakes. Consider checking important information.

IEEE EVENT IN BOSTON, MA

Source: GPT-4
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Tech Interest and Collaborations

Custom GPT for Energy Applications

" Custom GPTfor |
'Energy Applications |

—
What is this custom GFPT for?

Smart Renewable Interconnection Advisor

I'm designed to offer specialized guidance on the U.S. power system, focusing on transmission
planning and renewable energy integration. My expertise lies in providing detailed, informed
responses related to the generation interconnection process, particularly within various
Independent System Operators (ISOs) and Regional Transmission Organizations (RTOs) across
the United States. Whether you need information on regulatory documents, the latest industry
reports, or specific processes for integrating renewable energy sources into the grid, I'm here to

help. How can | assist you today?

@& ChatGPT Smart Renewable Interconnection Advisor
n Bible Study Budd
: ible Stu u
-~ g L & New chat O You
Q\ Diagnostic Al Consult...
@ About
@ Smart Renewable Inte... [ 3 Hide from sidebar @
@ Educational Content C... @ Copy link
(=14
oo Explore GPTs O Review GPT
[ Report
et & Share chat
Transmission Planning Ex +++ B

Symbolism in Al Today
SEM=H
Approximate Normal Probabilit

Key Bridge Collapse: MD

+ Add Team workspace

0

John Louis
Personal account

IEEE EVENT IN BOSTON, MA

You
Tell me about ISO in the US and how they work with utility companies. Thanks.

Smart Renewable Interconnection Advisor

Independent System Operators (1ISOs) and Regional Transmission Organizations (RTOs) play
critical roles in the electric power system of the United States, particularly in managing the
transmission grid and ensuring the reliabili , 1d efficiency of the electricity market. Here's a

detailed look at their functions and how they interact with utility companies:

®
Source: GPT-4

Message Smart Renewable Interconnection Advisor...

ChatGPT can make mistakes. Consider checking important information.
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Tech Interest and Collaborations
Custom GPT for Healthcare Applications

US Healthcare Expert

By Jonathan DMello &

Providing expert guidance on healthcare topics and systems in the USA.

* 44 Other 200+

Ratings (5) Category Conversations
a Qory

Conversation Starters

What are the key differences How does Medicare differ from
between HMO and PPO... Medicaid?

Can you explain the Affordable What challenges do patients face
Care Act's impact? in healthcare navigation?

IEEE EVENT IN BOSTON, MA



@ chatGPT

88 Explore GPTs

Healthcare Guidance GPT ++ B
Transmission Planning Expertis:

Guidelines for Problem-Salving

Symbelism in Al Today
EENES

Approximate Normal Probabilit
Key Bridge Collapse: MD
Summarize: Title Request
Special Procedure Image Analys
Revitalization Efforts in East.

B A KERIIHEF

Actra &tuchs Gnida Sommans

+ Add Team workspace

John Louis
Personal account

Tech Interest and Collaborations
Custom GPT for Healthcare Applications

US Healthcare Expert

& New chat

@ About

[ Keep in sidebar
@ Copy link

D Review GPT
R Report

& Share chat

(Y

Source

You
What is this custom GPT used for?

US Healthcare Expert

This custom GPT, named US Healthcare Expert, is designed to provide in-depth guidance and
information on a broad range of healthcare topics, specifically tailored to the intricacies of the
United States healthcare system. Its expertise covers understanding complex healthcare systems,
insurance policies, medical procedures, and health laws. It acts as an expert consultant to users
seeking information or help in navigating the complexities of healthcare, particularly within the

United States.

With a comprehensive knowledge base that includes resources like the Health Care Handbook,
patient navigation toolkits, mental health resources, and healthcare protocols, US Healthcare
Expert aims to answer queries, explain concepts, and offer insights on both common and obscure
healthcare topics. The goal is to empower users with knowledge, aiding them in making informed
decisions regarding their healthcare needs. This GPT is equipped to discuss differences in
insurance plans, patient navigation processes, mental health resources, and specific healthcare

protocols, ensuring users receive reliable and understandable information.

IEEE EVENT IN BOSTON, MA
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Tech Interest and Collaborations

Custom GPT for Education

@ ChatGPT Educational Content Creator
o0
lore GPTs
& Bl & New chat
@ About
Edu GPT Enhancing Learr *** 8 e Keep in sidebar
Healthcare Guidance GPT.
& Copy link
Transmission Planning Expertis«
Guidelines for Problem-Solving D Review GPT
(] Report

T
Symbolism in Al Today < Share chat

SEES

Approximate Mormal Probabilit
Key Bridge Collapse: MD
Summarize: Title Request
Special Procedure Image Analys
Revitalization Efforts in East.
RHARI KA ahERAS =

+ Add Team workspace

John Louis
Personal account

-'r -\\u
L4

&

0

Source: GPT-4

You
What is this custom GPT used for? How does it perform now?

Educational Content Creator
The custom GPT you're interacting with is designed as an "Educational Content Creator.” It aims to
enhance educational content delivery by providing structured and detailed explanations on a

variety of topics, tailored to foster understanding and engagement. Here's how it functions:

Tagging:
* Purpose: It categorizes questions based on subject matter and key concepts, allowing for
targeted responses that align with the specific needs of the query.
* Performance: This step helps in organizing the approach to answer generation, ensuring that the

content is relevant and accurately addresses the user's inquiry.

Step-by-Step Solution with Proper Explanation:

* Purpose: The GPT breaks down complex topics into manageable steps, providing logical
explanations for each phase of the problem-solving process. This approach is designed to
enhance the learner's comprehension of the subject matter.

* Performance: By dissecting questions into simpler components and offering clear rationale, it
aims to demystify complex concepts, mak Y+ them accessible and understandable. This method

is crucial for educational purposes. as it fosters a deeper understandina of the material.

®

Message Educational Content C

ChatGPT can make mistakes. Consider checking important information.
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Future Challenges and Ethics
GENERAL CHALLENGES IN Al

Ethical and Privacy Concerns: Balancing innovation with the
protection of individual rights and privacy in an increasingly data-

driven world. a I CHALLENGE
[The Future of Artificial Intelligence) Y
Al Governance and Regulation: Developing and enforcing global

standards and frameworks to ensure Al's ethical use, accountability,
and transparency.

Technological Unemployment: Addressing the economic and social
impacts of automation and Al on job markets, including strategies IEEE

for workforce adaptation and reskilling. Te C h Et h I C S

Bias and Fairness: Mitigating inherent biases in Al algorithms to
ensure fair and equitable outcomes across all demographic groups.

Source of Images : Internet
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Future Challenges and Ethics

ENERGY AND POWER CRISIS CAUSED BY Al

* High Electricity Demand: Training and operating large Al models requires g
significant computational resources, leading to substantial electricity EEE —

consumption. SMARTGR”D

*  Environmental Impact: The carbon footprint from the energy used in large-
scale Al operations contributes to climate change, necessitating a focus on
green energy sources.

*  Strain on Power Grids: Intensive computing for Al can put additional
pressure on local and national power systems, risking overloads and energy
crises.

* Towards Sustainable Al: Developing energy-efficient Al algorithms and
increasing reliance on renewable energy sources are essential steps to
mitigate these impacts and ensure Al's sustainable future.

Source of Images : Internet
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Future Challenges and Ethics

AGl AND FRAUD DETECTION

Evolving Fraud Tactics: As AGI enhances fraud detection, fraudsters may also
use AGI to devise more sophisticated scams, creating an arms race between
fraud detection and perpetration.

Al

Ethical and Privacy Concerns: The broad data access and processing FRAUD
DETECTION

capabilities of AGI raise significant privacy and ethical issues. Balancing fraud
prevention with individual privacy rights will become increasingly complex.

Dependence and Trust: Over-reliance on AGI for fraud detection could lead
to challenges in human oversight, including the loss of expertise to detect
fraud without the aid of AGI and ensuring the AGl's decisions are explainable
and justifiable.

Regulatory Compliance: As AGI systems become more autonomous, ensuring
these systems comply with existing and future regulatory frameworks for

fraud detection will be crucial. This includes regulations around data privacy, | ' |
financial reporting, and consumer protection. | Source Oflmages ,met “
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Future Challenges and Ethics

POST-LABOR ECONOMICS CAUSED BY AGI

Post Labor
Economics

How will the economy work
If everyone loses their jobs?
What industries will
collapse? Survive?

IEEE EVENT IN BOSTON, MA

How will the economy work
after AGI?

> This is a big question to us
all:

https://youtu.be/eD5GICISOsA?si=ORPgHS2u2elSihIF
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Future Challenges and Ethics

POST-LABOR ECONOMICS CAUSED BY AGI

Post Labor Economics: How will the economy work after AGI? Recent thoughts and conversations

Post-Labor Economics

- . . NS T | How will the economy work
Post-Labor Economics is an economic paradigm that emerges & | § =l " ol -~ = 2
due to advancements in artificial general intelligence (AGI) and h«l& | [ ] after AGI?
automation. It envisions a future where human labor's A !
traditional role is greatly diminished, as machines take over Vi - = = "
A = A9 ‘ . iy
both cognitive and physical tasks. This shift challenges existing MW' i R C e v Recent thoughts and

economic structures and necessitates societal adaptation. !ﬁg = = EAE gl " conversations.

Hyperabundance: AGI and automation create a surplus — | (2= ;

of cognitive labor, reducing the need for human work. ' - SR LB S 2 https://youtu.be/eD5GICISOsA?si=ORPgHS2u2elSihIF
Employment Shift: Traditional jobs decline, while ;

human-centric roles gain niche value. r~ ;

Basic Needs Redefined: Technological progress lowers !SLIRETF g sy s = e v And also:

the cost of essentials, altering economic dynamics. ; Bl P , A ;

Societal Adaptation: Governments societies must bodig - _"-?"4 ' ' k 3 https://youtu.be/ZV9k0cr3k6M?si=iF hQ1dT88AIWXNo

—r ity A ovnoarionroe and narenanat friifilimant

| 2 Pl «) 1:10/35:33 - Post Labor Economics >
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https://youtu.be/eD5GlCIS0sA?si=ORPgHS2u2elSihIF
https://youtu.be/ZV9k0cr3k6M?si=iF_hQ1dT88AiWXNo

Summary

Al has experienced great breakthroughs in the past few years.

Symbolism and Connectionism are not competing approaches

but complementary methods to each other.
Electric power will be a bottleneck in pure ML based Al.

Ethics of Al in terms of privacy, cybersecurity and social impact
of AGI need to be studies, which fosters business needs in IT

and non-IT industries.

Seeking communications and collaborations in Al application

areas: Energy, Healthcare and Education.

IEEE EVENT IN BOSTON, MA 30



PPT prepared by:
Q & A Dr. Xinsheng Lou, ISA Fellow
Director-e, ISA Power Industry Division
Ai Consultant, Lous Tech and Services LLC

xinshenglou2016 @gmail.com

Thank you! https://www.linkedin.com/in/xinsheng-lou-57a9233/

IEEE Boston Tech Conference Expo, 100 Boardman Street, Boston, MA 02128 -
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