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Welcome to Webinar

Promises and Peril of AI/ML and Advanced 
Technologies

May 25, 2021
10:30 CDT/8:30 PDT/11:30 EDT/21:00 IST
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Performatica Introduction

Management Consulting

• Advisory Services

• Business Performance

• Vertical Solutions

• Design Thinking for Smart 
Organization

Technology Consulting

• Energy & Sustainability

• Power & Renewables

• Manufacturing & Industrials

• Connected Healthcare
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Technology Impacts In industry Today 
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Promises and Peril of AI/ML and Advanced Technologies

• 3rd Generation AI is a great technology that works. …. But technology itself is 
neutral

• We must have faith that most people will use it for good and productive 
purpose

• Misuse and evil are also inevitable
• AI provides a set of tools. Domain experts (humans) have to work with the tools 

to create practical applications. Physics plays a key role.
• AI creates opportunities for more Centralized Authority (Big Brother Govt, 

personal data repositories) as well as challenges to existing Centralized 
authority (Crypto)

• AI adoption is increasing hyper-exponentially. There is no going back
• Largely software based. S/W developers growing exponentially and worldwide. 

No-code/Lo-Code makes anyone a software developer
• Cloud provides easy access to inexpensive scalable hardware
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Introduction of today’s Speakers



www.bahwancybertek.com
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Digital Transformation of Industrials

Analytics and Automation

Chetan Desai
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Making Digital technologies relevant to Industrials
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Evolving Industrial Automation Landscape
Equipment and software that regulates, controls and measures an industrial process

Discrete Automation (DA)

▪ Assembly of component parts to construct products measured in 

units – “Things”

▪ Requiring sequences of logical steps  

▪ Robotics is sometimes considered a subset of DA.

▪ Most prevalent in manufacturing industries

▪ Control through PLC (Programmable Logic Controllers or similar) 

▪ Relatively standardized, quickly programmed to custom application.

▪ Flat Architectures, Evolved to handle PID control capabilities.

Process Automation (PA) 

▪ Continuous manufacturing processes involving blending and 

treatment of raw materials – “Stuff”

▪ PID – Proportional, Integral and Derivative) control capabilities 

▪ Applications in continuous flow processes such as refineries

▪ Process control through distributed control system (DCS)

▪ Highest priorities being reliability and availability

▪ Proprietary systems and programming, relatively tall architectures.

▪ Evolved to handle logical, sequence capabilities

• Move of some controls to the SW layer

• Setpoints are continuously delivered from the cloud 

or other higher level system

• Sensors have higher data volume (PHM), need of a 

parallel edge gateway

• Increased cyber threat surface - ICS

Impact of IIoT on Automation

• Domain optimization (cloud/edge) with engines / 

analytics impacts SCADA systems

• Process simulation in the cloud

• Co-simulate SLB domain engines

• IoT platforms integration with SCADA offerings
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Essential considerations for Industrial IoT
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Distributed Automation 

Analytics will transform 
automation systems

• Distributed control across all three 

time horizons enabled by IIoT

• Autonomous systems are only 

feasible by integrating planning and 

operations context

• Complexity and volume of data 

amenable to ML / AI

• Elastic storage and cross-site 

aggregation enabled by cloud

Source: IIC Industrial Analytics Reference Architecture



© Bahwan CyberTek January 3, 2022 11

The Industrial Context - ML, AI and everything else

Focus on business value & 
priority essential

• Significant opportunity for people and 

process efficiency gains

• Wide variety of techniques, maturing 

at different pace

• Industrial analytics projects struggle 

to make it past proof of concepts

• Complexity and risk are directly 

proportional to ambition
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Managing expectations with AI

Not all techniques are mature 
to be used by SMEs

• System complexity is a key driver of 

difficulty in applying ML to industrial 

automation

• Large un-certainty and complex 

reasoning are still difficult

• Quadrant 2 is maturing and can yield 

large impact

• Some long term bets in Quadrant 4 

may yield game changing returns

Source: Lux Research – Power of Analytics, Cole McCollum et al.
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Analytics Value Curve

Prescriptive analytics in hard

• Most industrial analytics today is 

Diagnostic focused

• Availability of labelled failure data in 

high reliability industrial systems in a 

limiter for predictive analytics

• Fusion of physics & data driven 

analytics approaches likely to yield 

more effective results in complex 

systems

Source: Gartner Research
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The prize!

O&G Expenditure
$ 827 B

CAPEX OPEX

$84 B

$268 B

$174 B

$132 B 

$87 B
$82 B

Exploration Well Construction Field Development Production and
Operations

Maintainance &
modifications

Midstream

Digitalization impact in Oil & Gas

20-30% 27-37% 13-20% 18-35% 8-10% 7-11%
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Source: McKinsey Research
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www.bahwancybertek.com

twitter.com/BCTGlobal

facebook.com/BCTGlobal/

linkedin.com/company-beta/206605/

Over to Dr. Joydeep Ghosh



Promise & Perils of AI/ML

Prof. Joydeep Ghosh

Schlumberger Centennial Chaired Professor 

University of Texas at Austin

Chief Scientist, CognitiveScale

Board of Directors, The RAI Institute



Promise
Successful Technologies become invisible

A 11 chip (iPhone X)
is a ”neural engine” for 
deep learning



Smart Phones

Machine learning (ML) and artificial intelligence (AI) now permeate nearly 
every feature on the iPhone.  

• “smart experiences”

• https://arstechnica.com/gadgets/2020/08/apple-explains-how-it-uses-
machine-learning-across-ios-and-soon-macos/

• Photos everything
• Accidental vs. intentional pressing?
• On device dictation
• Health 
• Simultaneous Localization And Mapping (SLAM) for AR (iPAD)
• Power Optimization

https://arstechnica.com/gadgets/2020/08/apple-explains-how-it-uses-machine-learning-across-ios-and-soon-macos/
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From https://sanghani.cs.vt.edu/research-project/visual-question-answering-vqa/



(Google, 2019)

Perils?

Source: https://www.nature.com/articles/d41586-019-03013-5



Generative Pre-trained Transformer 3 (GPT-3) from OpenAI
• World’s smartest autocomplete (https://beta.openai.com/examples ) using “few-shot learning”.

• Trained on about 500B “tokens”, 
• for about 1000 Petaflop-days
• 175 B parameters
• Video

• Peril? How will OpenAI mitigate harmful bias and other negative effects of models served by the API?
• while testing GPT-3 responses about mental health issues, the AI advised a simulated patient to commit suicide

https://beta.openai.com/examples
https://www.youtube.com/embed/8psgEDhT1MM?start=50&end=24


Nationwide coverage of Bias in widely deployed 
Optum/United Healthcare Algorithm

Algorithm actually not biased as a COST predictor.



The Importance of Trust in AI

• https://hbr.org/2019/10/ai-can-outperform-doctors-so-why-dont-
patients-trust-it

• Not perceived to be personalized to my unique self

• Cannot understand it

• Want human control: do not trust it

https://hbr.org/2019/10/ai-can-outperform-doctors-so-why-dont-patients-trust-it
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The Six Factors of TRUSTED AI

Effectiveness
Ensure AI systems and 

models are continually 

generating optimal 

business value

Data risks
Uncover data drifts, 

detect data 

poisoning, and 

ensure data validity 

and fit

Compliance
Align AI development to 

be in line with current 

and emerging local and 

global regulations

Robustness
Detect adversarial 

attacks that disrupt or 

alter long term model 

performance

Bias and fairness
Uncover bias in the 

underlying data 

types, data sets, ML 

model, and AI 

development process

Explainability
Enable human users to 

interpret, understand, and 

explain machine generated 

predictions 

Helps Mitigate:

● Reputational damage

● Revenue losses

● Regulatory backlash

● Criminal investigations

● Customer Privacy loss

● Diminished public trust

Automatically detects and scores 

vulnerabilities to generate a unique 

trust score ATX [AI Trust Index]
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WHY!?

How does Certifai solve the black-box problem?

27

I would like to 

apply for a loan

For example, if a user was denied a 

loan by a machine learning 

model, an example 

counterfactual explanation 

could be: “Had your installment 

been $2302 or less, your loan 

would be approved.” 





Good Systems
Ethical AI

175+ ethical principles!

Responsible AI Gap

Trustworthy AI / Responsible AI
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• https://www.austinforum.org/events.html

From:  https://www.bcg.com/publications/2020/six-steps-for-socially-responsible-artificial-intelligence
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CognitiveScale + World Economic Forum +The RAI Institute
Develop World’s First RAI Certification
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Protected Attribute

Outcome Variable

How to measure?

How to fix?

AAS April 2021
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“Every Company is a Data Company”

• Connected Cows – Joseph Sirosh

• https://www.youtube.com/watch?v=oY0mxwySaSo (8 mins)

• The window for successful insemination is narrow - 12 - 18 hours every 

21 days

• Cows drastically increase their activity level when going into heat, so 

the cows now wear pedometers which send data to the cloud, and 

alerts are sent to the farmer when they are in heat. It has increased 

their cattle production by 12% (Japan)
33

Joydeep Ghosh   UT-ECE

https://www.youtube.com/watch?v=oY0mxwySaSo
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Summarizing….

• Digital technologies relevant to Industrials have a relation to underlying parameters -
Augmented reality - Privacy, Robotics – Reliability….

• IIoT will transform the Planning Time Horizon, the Operation Time horizon and Machine time 
horizon and is ready for humans to move out of the Machine Time horizon

• ML, AI and everything else will eventually traverse the entire spectrum from Making information 
accessible  -> Upskill Humans -> Optimize -> Uncover invisible insights -> Automate -> Predict the 
Future : and is on this path but not there yet

• We saw Lux Research’s 4 quadrants of The Stage of AI Development and organizations should 
aim to be on Quadrant 2 and bet for items on Quadrant 4

• Successful technologies become invisible
• Examples of Perils of AI - Humans see two images as identical but machine sees differently and 

vice versa
• Why it is important to design a future of AI technologies to meet society’s needs and values and 

what UTexas is doing about it



Performatica LLC
3423 Williams Glen Drive, 

Sugar Land, TX 77479, USA

https://performatica.net/

Discussions, Q&As, Next Steps

https://performatica.net/


Thank you

Performatica LLC

marketing@performatica.net

https://performatica.net/
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