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Training | Validation | Testing

Pre-​trained models

A pre-​trained model is a machine learning model that has already been trained on 
a large dataset for a specific task, allowing it to recognize patterns and features 
without starting from scratch. For example, models like BERT for natural language 
processing or ResNet for image recognition have been developed using extensive 
data and computational resources. Users can take these pre-​trained models and 
fine-​tune them on their datasets, saving time and effort while benefiting from the 
knowledge embedded in the original training. This approach is especially useful in 
applications where data may be limited or where rapid deployment is desired.

Data Curation and Annotation
Human agents identify and curate relevant datasets. They 
made sure that the data used in training is representative 
of the bigger picture.

Validation Set

Test Set

Development Set

Holdout Set

Training Set

Dividing the dataset

Data is divided into separate containers for further testing and processing.

Training Set
A set of data dedicated to training the machine learning model. The training data 
helps the model learn existing patterns.

Validation Set
This set of data is used to tune the model for greater accuracy.

Test Set
This data is used to evaluate the performance of the trained model.

Development Set
Similar to the validation set, this data is set aside for refining the model before 
final validation.

Holdout Set
This is untouched data. It is not used for validation or testing and is used only for 
the final evaluation.

Adjust the Model

Selecting the Right Machine Learning Model

Selecting the right machine learning model is crucial for achieving effective results. It requires understanding the 
problem, the type of data, and the desired outcome. Different models, such as decision trees or neural networks, have 
unique strengths, so testing multiple options and comparing their performance is crucial to finding the best fit for your 
needs.

Furthermore, the type of learning decides what machine learning models are more appropriate.

Re-​assess | Adjust | Change 
Model

Training | Validation | Testing 

Adjusting models

Adjusting models to fit data involves several key strategies. You can tweak 
settings like learning rates and batch sizes, change the model's structure to 
capture patterns better, and improve the dataset with techniques like data 
augmentation and feature engineering. Trying out different optimization 
methods and regularization techniques can also help enhance performance 
and reduce overfitting. By making these adjustments, you can create a model 
that works well with your data.
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Cultural values

This wing is well hidden within the machine. It determines what is important and 
should be studied or measured in the first place. It determines what information 
is worthy of collection and consideration and what data should be ignored and 
excluded from the data collection process.  Cultural values could paint 
something as positive or negative. This means, a set of values could remove an 
entire set of valuable data from data records in data cleaning and feature 
selection.

What is a data machine?

A data machine is a complex system behind 
data collection and data processing for an AI 
system. Although it plays a major role in the 
entire AI operation, this machine works quietly 
in the background and often leaves no trace of 
its existence. Its role is to collect data, process 
data and make it ready for AI consumption. It 
identifies relevant data and weeds out the 
faulty and unhelpful data.

It determines what is useful and what is not 
valuable. Naturally, it involves many parts. The 
machine wings direct its movement. The pulleys 
and gears transmit the power and determine 
the direction of forces.

Since data is considered equal to facts, the 
machine operates through its many invisible 
wings, and this makes it immune to further 
scrutinizing.

The Bias wing

Bias and status quo influence all aspects of data handling, from data collection to 
data cleaning. 
For example, underrepresentation or overrepresentation in the collected data leads 
to a skewed outcome.

Data Cleaning pulleys are influenced by biased wings. For instance, what 
determines if some records are outliers, noise or error in the dataset?

Feature Engineering is under the influence of this part of the machine. Feature 
engineering is about what is valuable and important in a system. If something is 
considered less relevant, it will not be counted in the process. 
What determines what is valuable, and who determines it?
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Data Cleaning
Data cleaning and transformation can 
include numerous steps depending on 
the quality of the data. For instance, 
outliers are identified and removed, and 
errors and empty records are handled. 
Finally, since not all data types can be 
fed into the AI system, the data are 
converted to the appropriate format.
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Feature engineering depends on 
domain knowledge and the problem. 
This could mean combining the amount 
of water and sunlight exposure to 
represent the overall health of the 
Venirella plant.
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Ethical Framework

Ethical frameworks are a set of guidelines that help and guide the entire 
process. The goal of this wing is to ensure values such as fairness, transparency, 
accountability, privacy, safety, and inclusivity.

Data Management

Custom Models

 

Custom models are machine learning models specifically designed and built to address unique tasks 
or datasets. Unlike pre-​trained models, which are general-​purpose and trained on large, broad 
datasets, custom models allow for greater flexibility and precision tailored to specific requirements. 
This process involves selecting the right algorithms, defining the architecture, and training the model 
using relevant data. While developing custom models can be more time-​consuming and require 
deeper expertise, they often yield better performance for specialized applications, making them ideal 
for niche problems where off-​the-​shelf solutions may not be sufficient.

Adjust Hyperparameters

Adjusting hyperparameters is an important part of improving a machine learning model. 
Hyperparameters are settings that control how the model learns, such as the learning rate, 
batch size, and number of training cycles. Changing these settings can greatly affect how well 
the model performs, helping it learn better or preventing it from making mistakes. Techniques 
like grid search and random search can be used to test different combinations of 
hyperparameters to find the best ones. By tuning these parameters, you can make your 
model more accurate and effective.

Iterations

Collaboration between AI and humans requires continuous iteration and 
the integration of diverse voices and perspectives to be truly effective. 
As AI generates insights and solutions, human collaborators provide 
feedback and reflect their unique experiences and contextual 
understanding. This aligns the outcomes with real-​world needs and the 
larger context. This iterative process not only refines the AI outputs but 
also enriches them with human creativity and intuition. Additionally, 
incorporating feedback from the environment—​such as market trends, 
social dynamics, and cultural contexts—​further enhances the relevance 
and adaptability of the collaborative efforts. By fostering this dynamic 
exchange, both AI and human agents can evolve together, leading to 
more innovative and impactful solutions.

Data is cleaned through data cleaning and "weeding out" 
unhelpful data. What determines the usefulness of some data 
over another? 

Value Engine Algorithm 

A Value Engine is a framework that incorporates 
ethical principles, social values, and user 
preferences into the decision-​making processes of 
AI models. Its goal is to make sure that the AI 
outcomes reflect moral and ethical values. By 
aligning AI decisions with these values, the Value 
Engine promotes accountability and enhances the 
overall impact of AI on society

Novelty
Co-​creating with AI enhances the potential for 
achieving novelty in human-​AI collaboration. By 
leveraging the computational power of AI, 
human agents can explore a broader range of 
ideas and solutions. The creativity, emotional 
intelligence, and contextual understanding of 
human collaborators refine AI-​generated 
suggestions, leading to more meaningful 
outcomes. This collaborative process can 
significantly increase the likelihood of 
discovering innovative solutions.

Creative Outcome
AI boosts creativity in problem-​solving by 
helping the human agent generate many 
ideas efficiently. Features like simulations 
and visualization make this process easier. 
Handling tedious data analysis enhances the 
brainstorming process, providing feedback 
for quick iterations. It can also allow for 
higher cross-​disciplinary connections and 
allow the human agent to consider broader 
creative possibilities.

Novelty and Innovation

Feedback and Refinement

Idea 
Generation

Feedback 
and 

Refinement

Evaluation 
and 

Adaptation

Human experience and collaboration are important in PAI 
design. The co-​creation machine is part of the extended AI 
model in the process model.  In this partnership, people use 
AI's computational power, data analysis, and pattern 
recognition while bringing their creativity, intuition, and 
contextual domain knowledge to the table.

Review and Adjust

Training 
Process

Validation 
Process

Testing
Process

Data is collected and cleaned through data 
cleaning to "weed out" unhelpful data and 
replace missing records. 

2- Machine Learning

Mapping AI outcomes means converting complex data and insights 
from AI systems into formats that humans can easily understand. 
Data visualization is key to this process. It is about turning abstract 
numbers into visual representations, like charts, graphs, and 
dashboards. These visuals help in spotting patterns, trends, and 
outliers that might be lost in raw data. Data visualization helps users 
grasp important insights quickly. In turn it aids in decision-​making 
and Human-​AI collaboration.
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Every time an idea is presented, human 
collaborators provide feedback based on their 
practical experience and knowledge. The feedback 
and refinement process integrates human 
judgement into AI outputs. This will ensure that 
the results are constantly improved and more 
integrated into the nuanced and contextual factors 
of social life.

Data Annotation
Annotating data is about adding labels, tags and notes to 
datasets. This process gives datasets more context and is 
beneficial in the next machine learning step.
For example, in image recognition annotation could be 
about labelling objects in the image. In text analysis, it 
could be identifying sentiments in sentences. The goal is 
to make training data easier to understand for the 
machine learning models.
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a model Validation Process Fails
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The Training process finds a 
winning pattern (model)
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Communicate 
Outcome
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Here is a big picture schema of 
a typical AI system that uses 
machine learning.
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Using alternative pre-​trained models
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Iteration of creation and re-​creation with AI

Creativity is the process of the emergence of Novelty 

This collaboration with human agents enhances the relevance 
and applicability of knowledge in addressing real-​world 
issues. This is done by including experience-​based 
information and alternative ways of knowing.

Re-​working the outcome

Re-​envisioning possibilities beyond the 
confines of AI outcomes

Values and priorities are built into PAI
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Domain knowledge refers to specialized knowledge and skills 
in a specific field gained from experience. It covers core 
concepts, terminologies, principles, methodologies and other 
theoretical and practical experiences. Domain knowledge 
spans from specialized terminology and theoretical 
knowledge to bringing practical and intuitive understanding 
to the process of seeking knowledge. Some parts of domain 
knowledge are exclusively human.
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Emotional Intelligence 
This is a human only characteristic of knowledge. 
The ability to perceive and manage emotions.

Manipulation and Deception

Including ethical concerns into the domain 
knowledge means understanding that gathering 
data and developing knowledge using data is 
under ethical guidelines. This means it is toward 
common social values and the new knowledge is 
toward the greater good. Including ethical issues 
in domain knowledge involves several steps.

Data and Transparency

Data cleaning means removing unhelpful 
data and useless data. Transparency means 
being clear about these criteria and how the 
final dataset is formed.

Physical experiences play a significant role in shaping 
the way we think and learn. The concept of embodied 
cognition highlights the deep connection between our 
bodies and minds. Physical sensations can strongly 
influence our understanding. For instance, engaging in 
hands-​on activities can lead to different forms of 
understanding.
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Much of domain knowledge is rooted in human behaviour, 
interest and interpretations. Domain knowledge is often 
shaped by the cultural, moral and ethical dimensions of 
human understanding. We often ask questions to determine:
 ​- Is this worthy of investigation?
 ​- Is this detrimental to human dignity or well-​being?

This human influence ensures that domain knowledge is not 
only technically sound but also reflective of our human 
values. Without direct collaboration, AI is unable to fully grasp 
the influence of our deeper values in how a knowledge base is 
shaped and developed.

Human Influence in Domain Knowledge

Cultural Context

Ethical considerations are deeply rooted in the shaping and 
development of domain knowledge. From responsible data 
collection to research transparency and decision-​making, 
human ethical concerns are integrated into the knowledge 
domain.

Emotional ResponseCreative 

innovation

Ethics and Morality 
This is a characteristic of knowledge that is unique to 
humans. Understanding of moral and ethical 
principles.

Cultural Knowledge 
Knowledge of cultural norms and practices. 

Pattern in cultural and social life influences the 
priorities and direction in how innovations are 

moving forward  

Artistic Expression 
Creation and appreciation of art, music, literature, etc.

Best Practices 
Real-​world situations, best practices in real life 

application could have many nuances and require 
intuition, and emotional intelligence.

Best 

Practices

Core Concepts
Core concepts are structured ways of organizing and 
accessing information. They may include key ideas and 
definitions. While not necessarily based on individual human 
experience, they are essential to various forms of human 
knowledge.

Creative problem-​solving
Creativity plays an important role in discovering 

innovative solutions and novel approaches to 
problem-​solving. Creativity is about bringing 

together various perspectives and arriving at a 
novel solution.

Ethical Concerns

Cultural influences play a crucial role in shaping how we 
understand and use knowledge. They establish the social 
norms and values that guide the direction of new knowledge. 
They influence everything from how we solve problems and 
formulate hypotheses to how we determine whether 
something is worthy of investigation.
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Job 
displacement

Accountability

The senses are vital for gathering essential information 
about the world around us. Sight, touch, hearing, taste, and 
smell each play a key role in how we acquire and interpret 
knowledge. For example, tasting food can enrich our 
understanding of culinary techniques, while observing 
nature can deepen our grasp of biological concepts.

Sensory Experience

Our physical state impacts our emotions, which in turn 
affect how we process and retain information. Positive 
physical experiences, such as excitement or satisfaction, 
can enhance our ability to learn, while negative feelings 
may hinder it.
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AI outcomes play a significant role in expanding the domain 
Knowledge. The ability to process vast amounts of data with 
speed and accuracy can help in expanding different fields of 
research. This could be done through:

Stories

Domain knowledge

Big Picture Understanding 
Big Picture Understanding is seeing the context 
surrounding specific knowledge. It involves understanding 
connections between different domains and the ability to 
identify irrelevant relations. Moving beyond facts and 
data, big picture understanding has elements of creativity, 
 morality, common sense and causality.

Procedures and Research Methods
Procedures and research methods that are within the field. 
This could include the research method, rules or laws.

& Human abilities

Engaging with alternative knowledge systems 
introduces ethical responsibility into the 
environment and society.
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Alternative Knowledge System *

Alternative knowledge systems often involve 
rituals, storytelling, and practices that reflect a 
deeper connection to nature and community.

Domain  Knowledge
Expanding Domain Knowledge with AI
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Data

Data Cleaning

Human Expert Reassessment
Validation Data

Novel Outcome

Faster Outcome

Easier Testing

Data Collection Process Data Cleaning and Dividing the Data Machine Learning Models Work with the Data Co-​Creation Machine Outcome

Co-​Creation with Artificial Intelligence and Different Forms of Knowledge

Alternative Knowledge Systems:
Collaboration and Interaction of various knowledge systems
Pluralism vs. a unified scientific method
Situated knowledge, i.e. grounded in contexts, practices, and relationships
Inclusion of indigenous and folk knowledge

Training Data

Re-​assess | Adjust | Change 
Model

Co-​Creation with Artificial Intelligence

Working with FeedbackWorking with Data

Cultural narratives

plant data

wildlife data

+ Time 
Factor

Personal stories

Poems

Personal stories

Poems

Ethical Concerns

Artificial Intelligence uses data from different sources to recognize patterns. 
It uses data to help machines learn and make decisions. By analyzing large 
amounts of information, AI can recognize patterns and improve its 
performance over time. This data-​driven approach allows AI to provide 
insights and automate tasks.

Artificial Intelligence 

1- Data

The outcome of AI is often communicated 
through text, images or various data 
visualizations.

3- Communicate Outcome:
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Co-​producing Knowledge

Co-​producing knowledge, where scientists, practitioners, 
and local communities collaborate with artificial 
intelligence to create a shared understanding of ecological 
challenges.

Including diverse ways of knowing and including 
indigenous, experiential, and intuitive forms of 
knowledge is possible through iterations and co-​
producing knowledge. This allows for breaking away 
from the singular narrative of "empirical truth."
Instead, it allows for emerging alternative forms of 
knowing.

Pluralism

Synthesi﻿zing information


