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Agenda

• Artificial Intelligence (AI) and Machine 
Learning (ML)

• Generative AI, Chat GPT and AI Tools

• AI Revolution: Adapt or Resist

• AI Challenges and Oportunities

• AI in Public Administration and Food Safety

• Robotics, Deep RL and the Future

• Conclusions
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AI and the Discovery of the New World

Image: Shutterstock / CNN  - ttps://edition.cnn.com/2019/02/17/investing/artificial-intelligence-investors-machine-learning/
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Artificial Intelligence (AI)

• Intelligence

– “Capacity to solve new problems through 
the use of knowledge”

• Artificial Intelligence

– “Science concerned with building intelligent machines, 
that is, machines that perform tasks that when performed 
by humans require intelligence”
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Weak and Strong AI

• Weak Artificial Intelligence

weak AI, also known as narrow AI is 
artificial intelligence that is focused 
on one single narrow task

• Strong Artificial Intelligence

Strong AI or Artificial General 
Intelligence (AGI) is the intelligence 
of a machine that could successfully 
perform any intellectual task that a 
human being can! Science fiction ?

Image: https://livingsmartheart.com/what-is-strong-ai/
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AI Timeline

Image: [Paul Marsden, 2017] - https://digitalwellbeing.org/artificial-intelligence-timeline-infographic-from-eliza-to-tay-and-beyond/



                       AI Opportunities and Challenges in Public Administration and Food Safety :: EFSA, Parma :: Oct, 24, 2024 :: 7

AI Timeline
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Machine Learning

Machine learning is a field of artificial intelligence that
gives computer systems the ability to "learn" (e.g.,
progressively improve performance on a specific task)
from data/results of their actions, without being
explicitly programmed
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Supervised Learning

Image: https://towardsdatascience.com/what-are-the-types-of-machine-learning-e2b9e5d1756f
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Reinforcement Learning

Image: https://becominghuman.ai/an-introduction-to-machine-learning-33a1b5d3a560
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Machine Learning - History
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Artificial Intelligence Today
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Programming vs Machine Learning
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The End of Programming!
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The End of Software Engineering!
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Generative AI

• Generative AI (GenAI) can
create a wide variety of data,
such as images, videos, audio,
text, and 3D models

• Learning patterns from existing
data, and then using this knowledge
to generate new and unique
outputs in response to prompts

• GenAI produce highly realistic 
and complex content that mimics 
human creativity

• Large language models (LLM) consist of a very large neural network 
with billions of weights, trained on very large quantities of text
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Generative AI
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Artificial Neural Networks
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GenAI Competition
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Google Search Engine

• Hummingbird Algorithm

– PageRank algorithm that covers a specific way of giving pages credit 
based on the links from other pages pointing at them

– Panda, Penguin and Payday to fight spam

– Pigeon designed to improve local results

– Top Heavy designed to demote ad-heavy pages, 

– Mobile Friendly designed to reward mobile-friendly pages 

– Pirate designed to fight copyright infringement

• 200 major ranking signals (up to 10,000 variations or sub-signals)

• Google RankBrain Algorithm

– Machine-Learning System

– 3rd most important signal

– Interpret searches people submit to find pages that might not have 
the exact words that were searched for
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Bing Search Engine

Reinventing search with AI with four technical breakthroughs:

• Next-generation OpenAI model more powerful than ChatGPT and customized 
specifically for search. It takes key learnings and advancements from ChatGPT and 
GPT-3.5/4.0 and it is even faster, more accurate and more capable

• Microsoft Prometheus model. Proprietary way of working with OpenAI model that 
allows to best leverage its power

• Applying AI to core search algorithm. AI model to core Bing search ranking engine, 
which led to the largest jump in relevance in two decades. Search queries are 
more accurate and more relevant

• New user experience. Reimagining interaction with search, browser and chat into 
a unified experience in a completely new way to interact with the web.
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GitHub Copilot

• June 2021: GitHub Releases Copilot

• March 2023: GitHub uses OpenAI’s GPT-4 to go way beyond auto-
completing comments and code and gets chat and voice support
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• Solving novel problems and 
setting a new milestone in 
competitive programming

• Achieved an estimated rank 
within the top 54% of 
participants in programming 
competitions

• Solving new problems that 
require a combination of 
critical thinking, logic, 
algorithms, coding, 
and natural language 
understanding

Alpha Code - DeepMind
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Ernie Bot - Baidu

• ERNIE - Enhanced Representation through Knowledge Integration

• AI chatbot product 
of Baidu, started 2019

• Based on LLM
"Ernie 3.0-Titan“

• Released on 
March 17, 2023
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Gemini
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Claude 3.5
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Microsoft Copilot
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Grammarly
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DeepL
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QuillBot

Vocabulary enhancement feature, Thesaurus 
powered by AI, Integrations (Word, GoogleDocs), 
Grammar check, Summarizing tool
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Dall-E 3
• DALL·E 3 is an AI system that can create realistic images and art 

from a description in natural language
A beach similar to "praia da baia" in Espinho
with surfers, surfing in the sea and big waves

An astronaut riding a horse in 
photorealistic style
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Explore GPTs
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Elicit
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Consensus
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Llama 3 - Meta
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Mistral
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Gemma 2 – Gemini Google
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LLMs Comparison
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LLMs Comparison
LMSYS Chatbot Arena Leaderboard
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Technology/AI: Adapt or Resist?!
So! You are the guy…

That took all of our Jobs!

• COVID-19 - Use of 
technology

• Educate New 
Generations

• Ethical Use

• Technical Use

• AI Policy

• Prompt 
Engineering
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Chat GPT – Dunning-Kruger Effect

Dunning–Kruger effect: Cognitive bias whereby people with low ability, 
expertise, or experience regarding a certain type of task or area of knowledge 
tend to overestimate their ability or knowledge. Some researchers include the 
opposite effect for high performers: tendency to underestimate their skills.
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RAG Architecture Model

• Retrieval Augmented Generation (RAG) has emerged as a powerful 
technique for improving LLMs. 

• Retrieving and conditioning external knowledge, RAG allows models to 
generate more accurate, relevant, and comprehensive text

• Advanced RAG enhances each module further with innovations like 
higher-order retrievers, cross-encoder rerankers, and evidence 
manipulation architectures
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LLMs Adaptation

• Fine-Tuning - Further training it on a specific dataset relevant to the 
desired task

• Prompt Engineering - Crafting specific prompts that guide the 
model to generate desired outputs without modifying the model’s 
weights

• Low-Rank Adaptation (LoRA) - Adding low-rank matrices to a pre-
trained model to adapt it to new tasks with minimal computational 
overhead

• Adapters - Small bottleneck layers added between the layers of the 
pre-trained model (trained on new data without altering the 
original model’s parameters significantly)

• Knowledge Distillation - A smaller model (student) is trained to 
replicate the behavior of a larger model (teacher). This makes the 
smaller model more efficient while retaining much of the 
performance of the larger model
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LLMs Adaptation

• Zero-Shot and Few-Shot Learning - Using the LLM’s ability to 
perform tasks with little to no task-specific training data by 
providing examples within the input prompt

• Data Augmentation - Expanding the training dataset with synthetic 
data generated by the model or by other means to improve model 
robustness and performance

• Ensemble Methods - Combining the outputs of multiple models to 
improve performance and robustness (averaging outputs or voting)

• Task-Specific Pre-Training - Pre-training the model on a large corpus 
of data related to the specific task before fine-tuning it

• Reinforcement Learning - Training the model using a reward signal 
to perform specific tasks better  interacting with an environment or 
feedback from users

• Continuous Learning - Continuously improving the model by 
learning from user interactions and feedback over time
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Auto-GPT

• Auto-GPT is an "AI agent" that given a goal in natural language, 
will attempt to achieve it by breaking it into sub-tasks and using 
the internet and other tools in an automatic loop.

• Uses GPT-4 APIs to perform autonomous tasks
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AI & LLM Key Issues in 2024

• Small Language Models will drive enterprise AI adoption

• Mixture of Experts (MoE) + LoRA will enable small language 
models to outperform 10x larger LLMs

• Open-source will become the de facto way for LLMs use

• Large language models will adopt modular architectures

• Synthetic data revolution arrives to LLMs

• LLM hallucinations disappear as training techniques evolve

• Data (not LLMs) becomes the true competitive advantage

• LLM adoption grows as the Transformer architecture matures

• RAGs (Retrieval-Augmented Generation) used in most LLMs tasks

• Shift from closed to open-source democratizes AI (transparency)

• LLMs for machines, not just people

• LLMs for Robotics
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AI Opportunities

• Data-Driven Decision Making: Enhance decision-making by processing large 
datasets efficiently and extracting valuable insights. In food safety and 
regulatory science, AI can support risk assessments, automate data analysis, 
and provide predictive modeling for emerging risks.

• Automation and Efficiency: Automate repetitive tasks, such as data entry, 
analysis, and reporting, freeing up human resources to focus on complex 
decision-making. Reduce errors and increase speed of regulatory processes.

• Predictive Analytics: Predictive models can forecast potential food safety 
issues allowing for preventive measures. AI models can also identify patterns 
in large datasets.

• Explainable AI (XAI): Making AI decisions more transparent, is essential in 
food safety. Build trust with stakeholders by mitigating "black box" problem.

• Collaborative Learning: Federated learning and data sharing between 
organizations allow training models across diverse datasets without violating 
privacy. 

• AI for Regulatory Compliance: AI can help EFSA to ensure compliance with 
safety standards by continuously monitoring data from various sources, 
identifying non-compliant products, and automating compliance checks.
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AI Challenges

• Data Readiness and Quality: Lack of high-quality, standardized data. AI 
models need large datasets to train effectively, but with consistent, 
complete and unbiased data

• Privacy and Ethical Concerns: Concerns about data privacy, particularly 
when sharing sensitive information between organizations. GDPR must be 
carefully considered to ensure compliance

• Explainability and Trust: Lack of transparency in AI's decision-making 
process can erode trust. Explainable AI (XAI) needs further developments.

• Regulatory and Legal Frameworks: Regulatory bodies (and everybody…) 
still catching up with AI’s rapid advancements. Ensuring that AI systems 
comply with international regulations is a challenge

• Integration with Existing Systems: Organizations lack infrastructure to fully 
integrate AI solutions into their workflows. Technology, staff training, and 
process adaptation

• Bias in AI Models: Biases in the data may lead to unfair or inaccurate 
results. Methods to detect and mitigate bias in AI systems in regulatory and 
food safety contexts
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Successful AI in PA Projects

IA.SAE

CIGESCOP

ERS-IA

SAMA4

Artificial Intelligence in Food 

and Economic Security
IA.SAE

ASAE's Intelligent Operational 
Management and Control Center
POCI-05-5762-FSE-000215

Predictive Behavior in Health 
and Analysis of Complaints
POCI-05-5762-FSE-000205

Supervision based on Information

and Risk Analysis
POCI-05-5762-FSE-000389

2018-20

2021-22

2021-22

2022-23
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IA.SAE - Artificial Intelligence in Food 
and Economic Security

• Risk Analysis and Selection Models of Economic Agents to be 
Supervised, based on AI and ML applied to ASAE’s databases

• Georeferencing of economic agents in Portugal

• Electronic complaint analysis, automatic 
classification and prioritization

• Intelligent selection of economic agents to be 
inspected and flexible routes generation

• Intelligent data and KPIs visualization
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CIGESCOP – ASAE Intelligent Control Center

• Real-time Virtual Inspection Office, to optimize management and 
operational control

• Assisted disruption management

• Flexible global risk matrices

• Smart forms with filling assistant

• Costumizable dashboards that adapt to users' preferences
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ERS AI – Health Regulatory Agency

• Electronic complaints automated analysis and classification, as well 
as severity assessment

• Duplicate and related complaints detection

• Intelligent suggestions of the complaint's outcome
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ERS AI 2 – Risk Based Supervision

• Solution that automates the risk-based supervision model of 
health establishments

• Supervision based on risk analysis using a ML model
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Strong AI – Star Wars and C3PO

Video: Lucasfilm Ltd. (1977). Star Wars: Episode IV - A New Hope. [Film]. 20th Century Fox.



                       AI Opportunities and Challenges in Public Administration and Food Safety :: EFSA, Parma :: Oct, 24, 2024 :: 55

Robotics
• Autonomous driving car (Google)

• Service, mars explor., medical robotics 
(Motorman, Miimo, Roomba, Oz, Asimo, Nao)

• Exosekeleton (exoAtlete)

• Ambient Assisted Living

• Drones & Delivery (PT ConnectRobotics)

• Military, Assistive, Eldery, …

• Education, entertainment, …



                       AI Opportunities and Challenges in Public Administration and Food Safety :: EFSA, Parma :: Oct, 24, 2024 :: 56

Humanoid Robotics
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Robotics – Atlas

Video:  Boston Dynamics: Atlas Gets a Grip - https://www.youtube.com/watch?v=-e1_QhJ1EhQ&ab_channel=BostonDynamics

https://www.youtube.com/watch?v=-e1_QhJ1EhQ&ab_channel=BostonDynamics
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Robotics – Ameca with GPT

Video:  Engineered Arts: Ameca expressions with GPT3 /4 - https://www.youtube.com/watch?v=yUszJyS3d7A&ab_channel=EngineeredArts 

https://www.youtube.com/watch?v=yUszJyS3d7A&ab_channel=EngineeredArts
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Deep Reinforcement Learning (DRL)

Image: https://ucsdneuro.wordpress.com/2021/06/13/diving-deep-into-
the-brain-a-case-for-deep-reinforcement-learning-in-neuroscience/
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DRL for Learning to Sprint
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DRL for Learning to Sprint
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DRL for Learning to Dribble
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DRL for Learning to Dribble

https://www.youtube.com/channel/UCpMr8nYaN_EuBDRl0m9drGQ/videos

https://www.youtube.com/channel/UCpMr8nYaN_EuBDRl0m9drGQ/videos
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Conclusions
• AI and the New Discovery of the New World

• AI is growing steadily worldwide with emphasis for 
Machine Learning, NLP and Intelligent Robotics

• AI is probably the hottest Research Topic in the world!

• Strong AI is possible, and we are getting close to it!

• Impossible to prevent the use of AI Tools in All Areas of 
Society and Work

• AI must be used with care: Explainability, Transparency, 
Accuracy, Fairness, Integrity, Responsibility, Privacy, Trust
Bias&Discrimination, Security, Overreliance and Ethical

• AI offers huge potential in the areas of Public 
Administration and Food Safety

• New AI/GenAI and DRL powered and trained Robots
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