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STICKTO THE RULES, AI!

Have you followed all the rules from the knowledge base and found the
treasure? AI systems can also follow certain rules and draw conclusions
from them. These systems are called knowledge-based AI systems.

In contrast to data-based AI systems, which derive correlations from availa-
ble data, knowledge-based Al systems use a knowledge base. The knowledge
base is a collection of information that describes how our world works and what
relationships and connections exist. A knowledge base normally only relates to
a specific context (also known as a domain], e.g. ‘animal species’, ‘weather’ or
‘treasure hunt in the sea’ as in this box. This restriction is necessary because it is
not possible to summarise all knowledge in the world in one large set of rules. A
knowledge base, i.e. a set of rules wilike the one you used in the box, is compiled
and created by humans (knowledge engineers] or derived from databases. Com-
pared to data-based Al systems, this process is, of course, much more complex:
first of all, it requires people who have an immense amount of knowledge on a
specific topic or area and then this knowledge must also be written down in a way
that is understandable and unambiguous for the AI system.

The knowledge in the knowledge base is represented in statements (facts] and
logical relationships (rules). aDifferent statements are linked using so-called lo-
gical operators. This sounds very complex, although we encounter such senten-
ces every day. For example, we know that if it rains, the road gets wet. We can
represent this for an Al system as follows:

It rains. The street gets wet.
It snows. It is winter.

It is winter. You can go skiing.
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This sounds very simple to us at first, but an AI system does not know these
relationships until we record them in the knowledge base.

The knowledge base is analysed by an inference engine. . What does this machi-
ne do? It searches the knowledge base for logical connections with the informa-
tion that we enter into the Al system. For example, we enter the information into
the inference engine that it is snowing. Based on the logical connections that
we have previously stored in the system, the inference engine can now conclude
that it must be winter. It also concludes from this statement that you can go
skiing. This is the statement that the AI system returns to us.

What does this have to do with the treasure hunt in the box?
The rules you have used represent your knowledge base. For
example, it contains the facts and rules:

There are exactly two swirls.

There is a hazard in the field. There is no treasure in the
field.

There is a strong current in
all fields vertically and hori-
zontally from the swirl.

There is a swirl in the field.

You take on the role of the inference engine and evaluate the statements in order
to get a result. You may have noticed that the inference engine is independent
of the knowledge base. After all, both you and your classmate can evaluate the
knowledge base and you could also evaluate other rules without any problems.
This makes it easier to maintain the Al system.

Nevertheless, creating and maintaining a knowledge base invol-

ves a lot of effort, as everything has to be written down manu-

ally. However, this has the advantage that you get a true state-

ment: Only true statements are included in a knowledge base

and correlations are presented that apply one hundred per cent.

Data-based Al systems analyse very large amounts of data and

determine correlations between the data. These correlations are probably“walid
because they are mapped in the available data, but they are not certain.
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In contrast to knowledge-based systems, a data-based AI system cannot the-
refore draw 100% conclusions, but can only make very probable statements.
There is always some uncertainty, which is why these AI systems can also be
wrong. This is not the case with knowledge-based Al systems, as they only draw
their conclusions from the knowledge base built on logical statements. However,
this also means that uncertain statements or incomplete information cannot be
presented, which is why knowledge-based and data-based AI systems are often
used together for efficient deployment. In addition, one usually limits oneself to
a specific set of facts in order to minimise the effort required to create the know-
ledge base. The Al system is therefore an expert in a specific area, which is why
it is also referred to as an expert system.

And what is the difference between a knowledge-based
Al system and a search engine?

The search engine only returns the information from its ‘know-

ledge base’ (all the information on the internet]) that contains
our search term. It cannot interpret or extract any further information from the
search term. In contrast, the knowledge-based AI system runs through an entire
chain of ‘linked’ information starting from the search term and can thus generate
new knowledge.

A particularly impressive example of an
expert system is the Software ,Watson“
. from IBM. Watson's knowledge base
- e * contains the entire online encyclopae-
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dia Wikipedia. When a query is received,
el : the software analyses this knowledge
base in order to answer it. It can even
respond to spoken language, which is
The ‘Watson’ AT system beats hu- why the software competed against and
defeated two human opponents on the
TV show ‘Jeopardy!’ in 2011.

man contestants in the quiz show

‘Jeopardy!’
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Video ,Watson and the Jeopardy! Challenge*
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