
1- PAI Data is Relational  
One sentence to explain what this means AI can help in the management and 

conservation of the Venirella plant by 
leveraging image recognition and remote 
sensing to monitor its population health and 
distribution in real-​time. Predictive analytics 
can forecast how environmental changes 
might affect the plant's viability, while risk 
assessment tools identify potential threats 
and inform targeted conservation strategies.

AI for Venirella Plant

Herbivores Birds

The first step in studying Venirella is to 
understand its relationship with the 
environment and other forms of life. The 
plant relationship diagram illustrates how 
Venirella interacts with its surroundings. It 
influences soil structure, supports wildlife, 
and affects water dynamics. The plant also 
provides food for insects, herbivores, other 
animals, and some local populations familiar 
with its uses. This diagram captures the flow 
of relationships and interactions among 
these elements, highlighting the ecological 
role of the Venirella plant.
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Approaches to Learning about Venirella
Observational Data: Collecting empirical data through observation or 
experience. This includes all information that we can collect through 
observation and monitoring changes.

Historical Data: Collecting insight from historical context, personal 
accounts, and cultural narratives. This includes information about the local 
population’s experiences, uses, and relationships with the plant over time.

Heuristic Data: An intuitive and experimental approach to learning about 
the plant. This involves considering the bigger picture, applying creative 
thinking, and drawing from observational data. For example, discovering 
that pruning the plant in early spring results in a better fruit yield.
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A graph database model 
enables data to be mapped 
and organized based on 
relationships. The first step in 
building a graph database is 
identifying the key entities, 
their relationships, and the 
contextual information that 
connects them.

The three main elements in this ecological 
relationship are the Venirella plant, the soil and 
water, and the birds and herbivores. 
Additionally, the Venirella plant provides 
essential food and habitat for insects and other 
small organisms.

Context and Relationships

Venirella
Soil &
Water

Birds & 
Herbivores

Interaction intensity

The Venirella plant is known for its distinct 
shape, which is often reflected in artisanal 
crafts. Although its fruits are not palatable to 
humans, its branches have traditionally been 
used for weaving small baskets.

Cultural Context

The intensity of the relationship represents 
how different factors interact and influence 
one another, with stronger connections 
indicating tighter bonds and weaker 
connections suggesting less influence.

Each segment of the circle represents one 
element in the ecological relationship. The 
chords between segments illustrate the 
intensity and direction of interaction and flow 
between categories.

2- Experiences of Humans and Venirella
A human experience can be absorbed, integrated, and expressed in different ways, ranging from 
direct encounters with the plant in nature to abstract representations of those experiences.

The process of translating concrete human experience into representation can be understood as a spectrum, illustrating the degrees of 
abstraction in experience.

Degrees of Abstraction in Experience.
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The Venirella plant is a species that grows along streams and lowland rivers. It 
can often be spotted in natural areas and parks with nearby creeks or streams. 
As an important part of the riparian buffer, the plant thrives in moist areas and 
is immune to seasonal flooding. Its fruits, rich in essential minerals, make it a 
valuable crop for species living around the area. The species is commonly seen 
in cities and natural landscapes with riverbanks and streams.

What is a Venirella plant?

A Poem about  Venirella 

 Mineral and Nutrition

Under the trees,
Where the stream flows,
A small plant in the shadows grows.

As I wandered in the rain,
I found the fluttering leaves,
Half-​submerged in the ripples,
Red fruit, supple, floating on the stream.

Population Density

Venirella plant map illustrates the population density and distribution of the 
plant on a global scale.
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Human
Perception and Experience

Light, water, air quality, pollution, human 
traffic and competition with other species 
and plants can influence the growth of a 
Venirella plant. Most of these changes can 
be measured through sensors, observation 
and sampling of the soil and the plant itself.  
For instance, the soil nutrition and Venirella 
plant characteristics can be measured and 
studied through empirical measures.

Observation of empirical data is reached 
through measurement of changes in the 
plant and its environment.

Empirical Evidence - Venirella
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The act of experience between humans and 
nature is a two-​way relationship. Not only do 
humans experience Venirella, but the plants 
equally experience the presence of humans in 
their environment. This accounts for human 
activities that lead to changes in the plant's 
habitat and growth.

Non-​Empirical Experience 

Non-​empirical experience
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In a graph database model like Neo4j, the relational map can 
be aligned with a linear and progressive sequence of changes, 
enabling deeper analysis of trends over time.
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Experience with nature

Much of human experience is non-​
empirical and is reflected through direct 
experience and personal contact with 
nature. This non-​empirical experience is 
not measured through empirical measures.

This experience is subjective, sensory and 
affective. It could represent a sense of awe 
or wonder or reflect a deep observation 
about the natural world.  Cultural stories 
and folk stories about nature and land 
could offer a glimpse into this part of the 
experience.

Venirella-​Human experience
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3- PAI Data is Temporal

Venirella Plants influence soil structure, wildlife, and water, and provide 
food for insects, herbivores, and critters. This diagram captures the 
relationships and interaction flow between various elements and explores 
the ecological role of the Venirella Plant through time.
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Changes in the environment 

Changes in the soil

Plant  gradual adaptation to the 
environment  

Changes in a plant as it grows 

 Soil 
characteristics 

over time

Over time, the Venirella plant adapts to 
changes in its environment and its 
relationship with other species. The deeper 
root system allows for better connections 
with nearby plants and soil. The timing of the 
fruits might adjust to the shift in the climate. 
This adaptation over time influences other 
animals that rely on the Venirella fruits for 
food.

Time and Ecological Relations

Observing the ecosystem as a whole, rather 
than focusing on the Venirella plant offers a 
more comprehensive understanding of the 
plant's behaviour over time. Factors such as 
changes in the climate and environment 
might be invisible in the study of a single 
plant. However, understanding the entire 
system allows for understanding how 
changes such as water pollution, animal 
population and human behaviour influence 
the growth of Venirella over time.

Ecological Relations

Graph Schema with Time

Graph and Relationships

4- PAI is based on Lived Experience 
All parties in an interconnective web of relations have their subjective 
experience. These experiences appear in different forms and through 
relationships.

Experience and Know
ledge

Translating human experience to an AI 
system in the PAI framework requires first 
scrutinizing human knowledge to find the 
nuances in thinking and decision-​making, 
and then finding approaches to 
communicate this unstructured form of 
information to an AI system.
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PAI Engines 
3 Steps
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Experience and subsequently knowledge come through 
different forms of experience.

Creating PAI engines is about finding 
patterns in lived experience, mapping and 
communicating through a language and 
finally coding it.
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Causal Mapping

Causal reasoning is how we understand the relationships 
between events, figuring out what causes what. We often rely on 
intuition, observation, and analogy to make sense of complex 
situations,

Common-​sense Mapping 

Translating common sense is about finding 
a system to identify, lay out and then 
translate to the AI.

Access to the source of this common-​sense 
knowledge can not be separated from the 
lived human experience.
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    Fuzzy Cognitive Map

Mapping common sense is an effective 
strategy to make it accessible to PAI.

A causation diagram maps the relationships between entities 
and how they influence each other. Nodes are entities, and 
arrows show the causal relationships and their effects.
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5- PAI requires a value system

Survival

Attracting birds to eat their fruits and 
disperse their seeds. This priority 
means reproduction and survival

Rule 2: A Process Lives and Iterates through Cosmic Paradigm Cycles

Everything in the universe is fundamentally composed of 
processes rather than static entities. Each moment of 
existence is an event or "actual occasion" that contributes to 
the ongoing creation of reality.

Rule 1 - Process is the building block of the universe

Processes engage in cycles that reflect the dynamic 
patterns of the cosmos. All processes in the philosophy of 
organisms cycle through these three steps in their life 
cycle.

A process is a dynamic relation 
between actual entities and 
complex entities.  As they 
interact, change, concrescence 
and become something new.

What is a process?

Hierarchy of Values

One sentence to explain what this means

BiologicalHuman

All 
Possibilities

Prehension

What is Prehension?
Prehension is how entities are influenced by their environment and absorb their 
interactions into their growth and development. For a human, prehension could be 
learning from social interactions and getting better at communication. For the 
Venirella plant, prehension could be about facing environmental challenges and 
becoming more resilient. These changes could influence the next generation of 
Venirella plants by leaving impressions on their genes and making their root system 
stronger.

Possible Situations for the Venirella Bush

The Venirella bush is full of blooms in the early spring. 
As a plant, situations such as light availability,  moisture 
level, and nutrition availability can influence its growth. 
There is also a response to water pollution, pests, and 
herbivores that could damage the plant's survival.

These are all possibilities in interactions with the 
environment.
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6- PAI makes decisions through Prehension

Certain outcomes can 
hinder the plant's 
growth.

Positive conditions lead to 
healthy plant growth and 
abundant yield.

Possibilities

A cold snap can be 
detrimental to Venirella

Polluted water hinders the growth 
of Venirella plants

A seasonal flood can 
strongly influence 
plant survival.

Herbivore population can 
negatively influence plant 
survival

Sun, rain and warm 
temperatures are ideal for 
growth

pollinators help the plant 
propagate

Over time, some of these 
possibilities begin to 
unfold.
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 Nature is full of 
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Something happens
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All entities and processes in the universe constantly 
go through a 3-​step paradigm.
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Incorporation of Experience
Environmental changes influence the 
subsequent generation by coding it into 
the seeds. [1] The seeds carry the 
"epigenetic marks" to carry the 
experienced condition to the next 
generation. This means the stressors 
alter the gene expression to enhance 
survival for the next generation.

Emergence of New Entities (Novelty)
Novelty comes through incorporating 
past experiences (prehensions) in a way 
that leads to new possibilities.  New 
characteristics allow the new plant seeds 
to adapt to changes in the environment.

Creativity in Evolution
Evolution is a creative process. Epigenetic 
changes reflect these adaptations and 
innovations.

The cycle repeats next spring, and the plant goes 
through more changes and  experiences different 
possibilities.

Novelty in Future Entities
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Each transcendence contributes 
to the process of evolution. This 
is an ongoing cycle, by 
communicating with the 
environment and transforming 
and becoming new entities.

Transcendence, Evolution

Assessment 
and 

evaluation

Concrescence is the 
process by which the 
prehended data (feedback) 
integrates into a unified 
whole. This process can 
lead to the creation of 
novelties.
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Evolution 
in Nature The water from the streams nourishes the 

plants, and the air supplies them with 
essential oxygen. Birds and herbivores feed 
on the plant’s small red fruits, helping to 
spread its seeds to new areas. This cycle 
ensures that Venirella can grow and 
reproduce, creating a balanced environment 
where the plant, soil, water, air, bugs, birds, 
and herbivores all depend on each other to 
maintain the ecosystem’s health.

Natural Balance

The second step in implementing process-​
oriented AI is to simplify the relationships 
between different elements in the 
environment.

The graph on the right maps key elements 
involved in this cycle and simplifies their 
relationship to create a graph data structure 
of the Venirella plant.
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Feedback & Adaptation (prehension)
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Feedback and Adaptation

Adjust and Adapt

Learn From Nature

Influence over Nature

Influence from Nature

The plant's relationship with other 
critters can change over time. Insect 
activities can be positive or negative. 
The plant will also develop a different 
relationship with other critters as it 
grows with thicker and more resilient 
branches.

 Soil Characteristics Over Time

The Venirella Plant relationship 
diagram illustrates the interaction 
between the plant and the soil 
structure surrounding it. The 
fluctuation in the soil could influence 
the population of other creatures and 
contribute differently to the growth of 
the plant.

Changes in the environment

As the plant grows, it changes the 
dynamic of its relationship with the 
elements in its environment. The size of 
a plant might determine its resiliency 
toward floods, pollution, or human foot 
traffic.

Plant Height over time

demographic

Venirella

awareness about 
the plant

Additional Algorithms and Engines

A is a sequence of code that translates the map of 
relations into actionable steps in AI. It can help to 
validate viable relations and dismiss outcomes that 
are not rooted in human experience.

Causal Diagram
A causal map can mark an unjustified 
correlation.

Statistical methods can identify and quantify the 
strength of these causal relationships, 
determining how changes in one variable affect 
others.

causality
domain 

knowledge
Common 

sense

Counterfactuals

Causal Engine 

Analyze "what if" scenarios to understand 
potential outcomes of interventions or changes 
in the system.

Incorporating the causal insights into AI models 
means converting the causal map to an 
algorithm that could work along with machine 
learning to make sure AI is causally aware.

All entities in the process-​cosmos have 
subjective goals and desires.

As they interact and interact with the 
environment, they undergo their 
process of becoming.

They consider their previous 
experience and the lures to move and 
make decisions.

Entities are influenced by 
possibilities (lures) that attract 
them toward certain outcomes.
These lures determine what 
might be valuable or 
worthwhile to pursue.

Ecological Dynamics Works on Causation Shared goals and valuesGrounded in Real-​World Experience

Collecting contextual data is about combining 
the observational data, heuristic data, and 
historical and narrative data to offer a picture 
of the Venirella plant that combines empirical 
with non-​empirical data. This offers a huge 
advantage over traditional empirical data. 
Contextual data is based on:

Contextual Data
Identify 

Relations

Venirella Data Collection 

Finding 
Patterns

Finding 
Relevance

Depth

Looking through the cultural and historical 
background can help identify themes and 
shifts in data and behaviour over time.

Finding Patterns

Looking through the historical 
background, cultural narratives allow 
for a deeper understanding of the topic 
beyond empirical possibilities.

Depth of Interpretation

Interconnectedness

Including contextual data brings complex 
relational patterns and relationships to AI 
analysis. Including situational knowledge 
expands the possibilities of empirical 
analysis. Training AI in historical models, 
historical data, and heuristic knowledge 
requires collaborative rework with AI to build 
a map of relations and strengthen the 
analytical models.

AI and Relationships
Simplify 

Relations

Map 
Relation 

for AI

Contextual data is about finding the 
right relationships that are applicable 
to real-​world situations.

Finding Relevance
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The Venirella plant is rich in essential 
minerals and vitamins. Its fruits are high 
in Vitamin C, potassium and magnesium. 
This makes the plant a valuable nutritional 
source for the local wildlife.

Venirella Plant is reflected in empirical evidence and non-​empirical experiences.
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Relative change of various factors in the life of the 
Venirella plant, considered over time.

Domain Knowledge

Common sense 
thinking

Causal thinking

Abstract Thinking

Critical Thinking Finding patterns in Common-​sense

Common sense is a personal and practical 
judgement that makes decisions easier and 
faster.

It's holistic and combines various forms of 
knowledge to help us make decisions with 
limited information and efficiency.

A conceptual representation of knowledge 
that connects everyday human experience 
and captures how we understand concepts 
and the connection between ideas.

The best way to translate it to an AI system 
is by mapping decisions based on context.

Human reasoning is not linear and can't be entirely streamlined.

  Translating to AI

A relational map can be built into AI through 
an engine.
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Domain knowledge plays a key role in creating a 
causal map. This means human experts are 
needed to map the right relations and 
associations.

Biodiversity

Balance in the ecosystem

Survive as a species

What is an entity?
An entity could be an actual entity 
or a collection (society) of actual 
entities (things).

complex entities
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actual 
entity

co
m

plex
 

en
tit

y

complex entity

-1

-1

Venirella

Strong winds

Worms

Rain

Pollinators (Bees 
and butterflies)

Insects (Aphids)

Human activity 
(harvesting)

Competing plants

High humidity

Nutrient-​rich soil

Temperature below 
10°C

Hours of sun in the 
day

+1

Venirella

Fru
its

 qu
alit

y

Fruits yield

Plant Health

So
il n

ut
rie

nt
s

Foliage density

+1

+2

-1

+1

-1

+2

+2

-1

+1

-1
Reproduction

Stability

Adaptation Fruit set

Plant growth

Herbivores
water exposure

  Common-​sense Engine
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Potential outcome 1

The Venirella plant absorbs (prehends) 
outcomes and passes on these learnings 
to its seeds, or it develops a stronger 
root system or a poisonous defense 
mechanism.

an outcome with 
limited growth
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The Entity's memory is 
absorbed into the larger 
unified organism (Nature).  This 
could mean that the entity's 
experience is passed to the 
next generation through its 
evolutionary change.

Possibility for creativity, 
evolution, novelty, and 
transcendence

Entities use their previous 
experiences(prehensions) and 
the previous influence of the 
environment to integrate and 
change the nature of their 
interactions in the future.
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Evolution in Process Cosmos

Feedback Loop with AI

A feedback loop in human-​AI collaboration is a continuous 
cycle of interaction where both humans and AI influence 
and learn from each other. The feedback can be used to re-​
evaluate the algorithms and outputs.

In turn, the AI generates results fast and offers new 
possibilities. This iterative process allows AI to adapt to user 
needs and changing contexts. These feedback loops assist 
human agents in decision-​making and innovation.

The process view of revolution and integration 
of change

data

domain knowledge

causal connection map

turn the map into 
an algorithm
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[1] Hauser MT, Aufsatz W, Jonak C, Luschnig C. Transgenerational epigenetic inheritance in plants. 
Biochim Biophys Acta. 2011 Aug;1809(8):459-68. doi: 10.1016/j.bbagrm.2011.03.007. Epub 2011 
Apr 9. PMID: 21515434; PMCID: PMC4359895.

-​Handling uncertainties is part of decision-​making and 
leads to transparency in AI outcomes.
-​A fuzzy cognitive map (FCM) is a quantitative 
equivalent that could be used to represent common 
sense relationships with the weight of their influence.
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