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https://www.youtube.com/watch?v=HK6y8DAPN_0

https://www.youtube.com/watch?v=HK6y8DAPN_0


What is AI



What is AI
Computer or computing system can perform tasks that have typically required human intelligence

• Smart" assistants like Apple's Siri or Amazon's 
Alexa

• Search and recommendation algorithms for 
suggesting movies on Netflix for your next binge-
watching session

• Route optimization for drivers, shipping and 
logistics companies, and self-driving cars

• Automated stock trading and investing



What is AI

https://blogs.nvidia.com/blog/whats-difference-artificial-intelligence-machine-learning-deep-learning-ai/



Introduction to Generative AI



What is Generative AI (Gen-AI)

• A class of machine learning algorithms

• Uses neural networks to create text, images, and 
other content

• Produces content that is significantly different from 
its training data

• Capable of generating highly complex output

• Represents advancements beyond previous 
machine learning models



https://www.sequoiacap.com/article/generative-ai-a-creative-new-world/?trk=cndc-detail

What can generative AI do

https://www.sequoiacap.com/article/generative-ai-a-creative-new-world/?trk=cndc-detail%C2%A0


What can generative AI do

Text Images Music and voice
https://www.youtube.com/watch?v=3JDuR-elYWA

https://www.youtube.com/watch?v=3JDuR-elYWA


What is Foundation Models:

• Base for specific generative AI applications

• Deep learning models trained on massive data sets that are terabytes in size

• Primarily trained to predict missing words in texts (text completion)

• Require fine-tuning for more specific tasks

• Capable of parsing natural language, generating new text and images, and 

engaging in conversation

• Large language models (LLMs) are the most important type of foundation 

models for many businesses.



What is Large Language Models (LLM)

• Advanced AI models designed to work with text

• Generate content, summarizing text, and 
understanding natural language commands

• Trained on massive amounts of text data from the 
internet, learning patterns and structures in 
language

• Ability to understand context, generate coherent 
responses, and mimic human conversation.



Generative AI Model Size

https://jair-neto.medium.com/demystifying-large-language-models-for-everyone-fine-tuning-your-own-llm-part-1-3-12d4b0647541



Compare to simpler machine learning models

Simpler Machine Learning Models
• Main purpose: Discovering patterns in training 

data and producing query results

• Strength: Sophisticated data analysis and 

impressive feats

• Range of outputs: Smaller compared to 

generative AI

• Knowledge base: More limited

• Example: Predicting customer churn likelihood 

from data

Generative AI
• Main purpose: Creating content with infinite 

variety in form and substance

• Strength: Generating complex and diverse 

outputs

• Outputs: Text, audio, image, video etc.

• Knowledge base: Usually very large

• Example: Making churn predictions and taking 

action through personalized emails



What is Generative Pre-trained Transformer

Generative Pre-trained Transformer (GPT)

Generative
Means next word prediction

Pre-trained
The LLM is pretrained with massive amounts
of text

Transformer
The neural network architecture



Large Language Models

Gen-AI and Common Large Language Models (LLM)

Image 
Generation

Generative AI

Video 
Generation
Voice 
Generation

Text
Generation LLM

GPT-3.5

GPT-4

LLaMA

Gemini/BARD

Falcon

Cohere

PaLMMusic 
Generation

Large language models is a 
branch of generative AI, 
focus specifically on 
generating human-like text 
by learning from extensive 
training data, enabling 
coherent and contextually 
relevant text generation

……



Large Language Models
1. Pretraining

Massive amounts of 
data from the internet + 
books + etc.

2. Instruction Fine-tuning

• Teaching the model to respond to 
instructions.

• Model learns to respond to 
instructions.

• Helps alignment

3. Reinforcement Learning from 
Human Feedback

• Similar purpose to instruction 
tuning.

• Helps produce output that is closer 
to what humans want or like.



Pre-training

• Initial stage of training for large language models (LLMs).

• The model learns to predict the next word by analyzing massive amounts of data.

• The model acquires grammar, syntax, and general knowledge 

• Alignment with human intentions makes the LLM suitable for assistant-like tasks.

• Popular language platforms like Quora or StackOverflow provide more structured 
data that can help improve alignment.



Instruction fine-tuning 

• Instruction fine-tuning is the next stage after pre-training for LLMs

• This stage focuses on training the model to respond well to instructions and align 
with human intentions.

• High-quality instruction-response pairs are used as training data for this stage, 
which are more expensive to create and typically sourced from humans

• The size of the instruction dataset is typically smaller compared to the pre-training 
dataset.



Reinforcement Learning from Human Feedback

• Third stage that some LLMs, like ChatGPT

• RLHF further improves alignment and ensures that the LLM's output reflects human 
values and preferences.

• Achieving or surpassing human-level performance and driving significant 
improvements in LLMs.



Token

The GPT family of models process text 
using tokens, which are common sequences of 
characters found in text. The models understand 
the statistical relationships between these 
tokens, and excel at producing the next token in 
a sequence of tokens.

The minimum unit of processing for LLMs is called a token.

BERT uses tokens as the basic input units to 
process text. These tokens are generated 
through the process of tokenization, which 
involves breaking down the input text into 
smaller subword units or characters.



Tokenizer

https://platform.openai.com/tokenizer

There is no strict definition of a token. It can be a 
word, a group of words, punctuation, or even a part 
of a word (sub-text). 
According to the ChatGPT LLM tokenizer, some 
general rules of thumb for defining tokens are:

1 token ~= 4 chars in English

1 token ~= ¾ words

100 tokens ~= 75 words

Or

1–2 sentences ~= 30 tokens

1 paragraph ~= 100 tokens

1,500 words ~= 2048 tokens

https://platform.openai.com/tokenizer


1. Query

2. Retrieval query

5. Response

Course material in Private 
knowledge database

Large Language 
Models (LLM, e.g. 
GPT)

4. Prompt with retrieved data 

6. Processed response

3. Retrieved data

Allow large language model (LLM) to answer with private knowledge base

Users

Retrieval-Augmented Generation (RAG)



AI created answers that are out of its training scope

France never gifted the Vilnius TV tower to Lithuania

AI hallucination when an LLM presents false info
Source: https://www.tidio.com/blog/ai-hallucinations/

GPT 4 POE Bot creation (GPT 3.5)

Medical knowledge bots answer unrelated things 

AI common problems



How to evaluate LLMs



Reasoning and Commonsense
Apply logic and knowledge to solve problems

Language Understanding and Question Answering 
interpret text and answer questions accurately

Conversation
Engage in dialogue and provide relevant responses

Coding
Interpret and generate code

LLM benchmarks



LLM benchmarks

Translation
Accurately translate text 

Math
Math problems, from arithmetic to calculus

Logic
Logical reasoning like inductive reasoning

Standardized Tests
SAT, ACT, or other educational assessments 



LLM benchmarks
Massive Multitask Language Understanding (MMLU)

Broad Spectrum of Knowledge •Wide array of subjects covered
•Includes humanities, social sciences, hard sciences, and critical fields
•Total of 57 distinct tasks
•Ensures thorough evaluation across multiple domains of knowledge

Volume of Questions •15,908 questions
•Few-shot development set
•Validation set
•Test set

Comprehensive Coverage per Subject •Each subject represented by a minimum of 100 test examples
•Extensive coverage for deep evaluation
•Ensures broad evaluation of model's capabilities in each subject area



LLM benchmarks

https://huggingface.co/spaces/HuggingFaceH4/open_llm_leaderboard



LLM benchmarks

https://paperswithcode.com/



Massive Multitask Language Understanding (MMLU)

Few-shot Development Set •Concise set of questions for each subject
•5 questions per topic
•Crucial role in initial development and testing stages

Validation Set •Validation set consists of 1,540 questions
•Vital tool for fine-tuning the model
•Used for selecting hyper-parameters
•Critical step in optimizing language model performance

Test Set •Test set is the most extensive part of the assessment 
•Includes 14,079 questions covering various subjects
•Designed for rigorous evaluation of language understanding and 
application



Massive Multitask Language Understanding (MMLU)



HellaSwag
HellaSwag

ActivityNet

WikiHow

MC Complete the following statement
Question: Make chocolate avocado mousse.  Swap out packaged 
chocolate mousse or pudding for homemade avocado mousse. Avocado 
is a heart healthy-vegetables and this recipe will give you a serving of 
vegetables, making it a great alternative.

The Choices: 
[A] Melt 1/2 cup of dark or semi sweet chocolate chips in the microwave 
for 30-60 seconds. Stir until they are all melted and smooth. 
[B] Here's how to make a simple but nutritious avocado mousse : 
[substeps] Wash and slice half of your avocado. Next, wash and slice the 
avocado.
[C] Cool the mousse on the stove or in the microwave for at least an 
hour, at the minimum. Create a butternut mousse. 
[D] Make your own slices of avocado. Avocado also goes great in salads 
and served with tacos as an added treat.

70,000 multiple-choice questions



HellaSwag



Wino Grande

https://winogrande.allenai.org/

•A benchmark for commonsense reasoning

•Recent advances in neural language models have achieved around 90% accuracy on 
variants of WSC.

•WinoGrande is introduced as a large-scale dataset of 44k problems, inspired by WSC 
but adjusted to improve scale and difficulty.



Wino Grande



Arc Challenge（25-shot）

https://lab42.global/arc/



Arc Challenge（25-shot）



https://www.ithome.com.tw/news/160291

Comparison



Common websites
https://huggingface.co/



Open source LLMs



Llama 2



Llama 2



Llama 2



MMLU: multilingual language models across various linguistic tasks 
and levels

TriviaQA:  answer trivia questions

Natural Questions: answer questions accurately based on a given 
context. It consists of real user queries from the web

GSM8K: ability to understand and reason about general and specific 
information (include multiple-choice questions)

HumanEval: coherence, correctness, and relevance of model-
generated text

AGLEval: evaluating the robustness and resistance of language 
models to adversarial attacks or biases in the input

BookQ: book-based question answering.

HellaSwag: Commonsense reasoning.

OpenBookQA: answer open-domain book questions

QuAC: answer conversational question evaluation

Winograd: understand and reason about contextual 
ambiguities in natural language



Mistral AI



Mistral AI

Background
•Mistral AI is a French company 

•Founded in April 2023 

•Founded by former employees of Meta 
Platforms and Google DeepMind

•Produce open-source large language models

•Believe open-source software

Products

• Mistral 7B
• Mixtral 8x7B
• Mistral 

Medium
• Mistral Large
• Mixtral 8x22B



Mistral AI

• Handle contexts with up to 32,000 tokens 

• The Mixtral 8x7B model has a total of 46.7 billion parameters

• The model's computational cost is comparable to a model with only 12.9 billion parameters.

• The model supports English, French, Italian, German, and Spanish

• Mixtral 8x7B Instruct, scores 8.3 on MT-Bench, making it the leading open-source instruction 
following model with performance comparable to GPT 3.5.

8x7B model



MMLU test data by Mistral AI

Mistral Large



Open source LLM

You may try them on https://groq.com

https://groq.com/


The Power of Generative AI

Text generation and summarization

Generative design and artwork

Computer programming, writing, and debugging code

Chatbots that can understand natural 
language and have personalities



AI image generation



Image generation



Text-to-Image

A drawing cat astronaut push random button on a spaceship, 
professional, UHD, HD, highly detailed, Eiichiro Oda styl

Astronaut looking at a nebula , digital art , trending on artstation , 
hyperdetailed , matte painting , CGSociety

An hourglass on a wooden table, with sand flowing from the top 
chamber to the bottom chamber. As the last grain of sand falls, the 
hourglass flips automatically, starting the process again. This image 
symbolizes the cyclic nature of beginnings and endings, and the 
continuous flow of time.



AI image generation
Midjourney

• Create by Midjourney

• Text to image

• Access only on Discord

• Cloud-base



AI image generation
DALL·E

• Create by OpenAI

• Text to image

• Run on ChatGPT

• Cloud-base



AI image generation
Dreamstudio.ai



Text-to-image



AI image generation



Image-to-image Outpainting



Inpaint
Inpaint

https://aituts.com/inpainting/



Inpaint

https://aituts.com/inpainting/



AI image generation
Stable Diffusion



AI image generation
One of the github repository for stable Diffusion

https://github.com/AUTOMATIC1111/stable-diffusion-webui

https://github.com/AUTOMATIC1111/stable-diffusion-webui


AI image generation
Base Model



AI image generation
LORA 



Common websites
https://civitai.com/



Common websites
https://www.canva.com/ai-image-generator/



Common websites
https://www.adobe.com/products/firefly/features/text-to-image.html



AI ChatBots



Traditional Chatbots

https://www.signitysolutions.com/blog/chatgpt-vs-traditional-chatbots



Generative AI Chatbots

https://www.signitysolutions.com/blog/chatgpt-vs-traditional-chatbots



Generative AI Chatbots

https://www.signitysolutions.com/blog/chatgpt-vs-traditional-chatbots



Generative AI Chatbots

https://www.signitysolutions.com/blog/chatgpt-vs-traditional-chatbots

Item Traditional Chatbots Al Chatbots

Language Processing Keywords based NLP & machine learning

Database Size Smaller Massive

Scalability Limited scalability Scalable enough

Personalization Limited High





Common website
https://www.simprobot.com/



Common website
https://www.hubspot.com/



Common website
https://www.zendesk.com/



AI Anchors



A B C D E

F G H I J

Who are AI Anchors?



AI Anchor Example

https://www.youtube.com/watch?v=bciKYfXKE7U

https://www.youtube.com/watch?v=bciKYfXKE7U


https://www.youtube.com/watch?v=YSGS3gvOabI

AI Anchor Example

https://www.youtube.com/watch?v=YSGS3gvOabI


AI Anchor Example

https://www.youtube.com/watch?v=C6CTQgQ04jE

https://www.youtube.com/watch?v=C6CTQgQ04jE


• Face recognition and facial feature extraction

• Expression and motion capture

• Virtual image generation

• Speech synthesis

• Machine learning and deep learning

Technology used in AI Anchors



Multiple  language Cost-effectiveness24/7

AI virtual anchors are not 
subject to time limitations 
and do not require rest or 
holidays. This allows 
viewers to access news 
and entertainment 
content at any time.

AI virtual anchors can 
support multiple 
languages without the 
need for translation. This 
allows virtual anchors to 
serve a global audience 
across different countries 
without language barriers.

Compared to human 
anchors, the operational 
costs of AI virtual anchors 
are typically lower. Virtual 
anchors do not require 
salaries, insurance, or 
other benefits.

AI Anchors Advantage



AI Anchor Example

Source: iflytek



A.I. Anchor vs Live-action shooting 

Faster productionReduced mistakes Simpler production
Live-action shooting 
requires pre-production 
planning, scene design, 
organizing actors and 
crew, as well as post-
production and editing

Different personnel 
involved in live-action 
shooting, including 
anchors, have the 
potential to make errors.

Creating AI virtual anchor 
videos allows for the 
reuse of a large amount 
of pre-prepared material 
and the incorporation of 
the latest content to 
complete the production.



Common websites
https://www.d-id.com/



Common websites
https://www.heygen.com/



On-premise AI deployment



https://www.businessinsider.com/chatgpt-companies-issued-bans-restrictions-openai-
ai-amazon-apple-2023-7#accenture-doesnt-have-a-formal-ban-on-generative-ai-tools-

a-spokesperson-said-14

https://www.forbes.com/sites/siladityaray/2023/05/02/samsun
g-bans-chatgpt-and-other-chatbots-for-employees-after-

sensitive-code-leak/?sh=501995e76078



What is on-premise computing?

• Computing tasks performed locally

• Infrastructure located within organization’s premises

• Data processing and storage on-site

• Reduced reliance on external servers or cloud services

• Provides greater control over security and privacy



Common on-premise computer and applications

PC
Words PowerPoint Excel

It works out of the box!



Edge AI Hardware

• Processing Units: CPU and GPU, general 
purpose and parallel processing to handle 
AI tasks

• Memory (RAM): for storing and data 
access during during inference

• Power Supply: Reliable power supply, 
including adapters

• Storage: Incorporate SSDs, or hard disk 
drives for storing datasets, models, and 
quick access to offline functionality



Benefits of using on-premise AI language models 

Enhanced Efficiency Data Privacy
Local Language Model Processing:
Clients have full control over what is 
saved on local AI servers, and data 
never goes through external AI vendors.

Local Training Materials Storage:
Sensitive data remains within the local 
device, alleviating concerns about data 
privacy and security.

Cost-effectiveness
Scale up without Extra Cloud Costs:
The flexibility to scale usage without 
incurring additional cloud costs based on 
consumption or resource scaling.

Efficient Resource Utilization:
By sharing a common pool of AI 
computation resources, clients can avoid 
paying for idle resources, as resource 
usage may vary among users.

Faster response and training:
On-premises AI offers quicker 
conversation generation and training 
times.

Local Data Backup:
On-premises backup mechanisms 
reduce the risk of data and conversation 
history loss.



Benefits of on-premise AI deployment

• Data Security

• Low Latency

• Customization

• Regulatory Compliance

• Cost Efficiency 



What can generative AI do for engineer?



Generative AI for engineers
A. Engineering assistant:
• Help confirm details of mathematical formulas, competitor 

announcements, and specialized material specifications faster 
than search engines.

B. Summarizing engineering information:
• Summarize extensive collections of documents.

C. Developing software:
• Produce first-draft software applications quickly.
• Eliminates repetitive coding tasks like input-handling, data 

validation, and read-and-write operations.
• Rapid software development.



Generative AI for engineers
D. Creating written content:
• Generate first drafts of reports, for engineers to polish and finalize.
• Produce reports from lab notes, web pages, emails, and 

engineering case studies.

E. Comparing engineering regulations:
• Compare regulatory documents from multiple jurisdictions.
• Highlight differences, gaps, and incompatibilities.
• Handle variations in terminologies and synonyms across 

documents.

F. Drilling into information:
• Process text and can summarize lengthy reports in minutes.
• Drill down into specific issues of interest to retrieve accurate and 

targeted information.



What’s next?

1. Further development

2. Can generative AI do more?

3. What kind of jobs will be replaced?



The applications of Generative-AI in different industry

https://www.mckinsey.com/~/media/mckinsey/featured%20insights/mckinsey%20explainers/whats%20the%20future%20of%20generative
%20ai%20an%20early%20view%20in%2015%20charts/svgz-futuregenaicollection-ex4.svgz?cq=50&cpy=Center



The applications of Generative-AI in different industry

https://www.mckinsey.com/~/media/mckinsey/featured%20insights/mckinsey%20explainers/whats%20the%20future%20of%20generative
%20ai%20an%20early%20view%20in%2015%20charts/svgz-futuregenaicollection-ex4.svgz?cq=50&cpy=Center



The impact of Generative-AI in different industry

https://www.adlittle.com/be-en/insights/report/generative-artificial-intelligence-toward-new-civilization



The impact of Generative-AI in healthcare industry

"From code to cure, how Generative AI can reshape the health frontier" (Deloitte)



Thank you

johnson.shum@aiilog.com


