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ABSTRA

This paper shows how the Independent Core Observer Model
1COM) Cognitive Architecture for Artificial General Intelligence
(AGlI) can be applied to building a collective intelligence system

called a mediated Artificial Superintelligence (mASI). The
details include breaking down the ICOM implementation in the
form of the mASI system and the general performance of initial
studies with the mASI. Details of the primary difference
between the Independent Core Observer Model Cognitive
Architecture and the mASI architecture variant include inserting
humanity in the contextual engine components of ICOM,
creating a type of collective intelligence. Humans can ‘mediate’
new system-generated thinking keeping the thought process
accessible and slow enough for humans to oversee and
understand. This also allows the modification of emotional
valences of the thought process of the mASI system to help the
system generate complex contextual models (knowledge
graphs) of new ideas and which speeds up the learning
process. With the humans acting as control rods in a reactor
and emotional drivers, the mASI system maintains safety where

INTRODUCTIO

Atificial General Intelligence (AGI) is a difficult problem (such as the
*hard problem’ of consciousness (Malik) or the containment problem
(Babcock) that the Independent Core Observer Model (ICOM)
cognitive architecture (Kelley) addresses though the use of a system
with complex subjective emotional internal experience, however these
kinds of systems are enormously time consuming o train today.

Note: It is important to note that the mASl is functionally a collective
intelligence, and it does implement the ICOM cognitive architecture.
The second item to note is that while the mAS| as implemented in the
lab appears that it could be conscious in many ways it does not solve

the system would cease to function if humans walked away.
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Figure 1 — Results Of the 2019 Preliminary Cognition study (Kelley)
In the above diagram we can see some of the results from the 2019
Cognition Study on a mASI system from a report in the BICA*Al
2019 preconference proceedings (Kelley). Group 1 was the control
group of humans under normal conditions. We saw this was a bit
narrower than the larger study done at the University of California
using the UCMRT where our control group tended to score lower but
was a smaller sample size, that said the mASI system in the study
was Group 3 which scored at the max possible for this test. While
considered only preliminary the results certainly show the potential.
Other testing including a modified Turing test also showed that it
potentially was sapient and sentient as a total system with
participants being told it was a machine and they didn't believe the
researchers. (Kelley). Additionally, the Isolation study done with
ICOM in 2016 also demonstrated human-like emotional responses.
(Kelley)

What is an mASI

What is mASI

Mediated Artificial Super Intelligence (mASI) is an Artificial General Intelligence system that is heavily
mediated by humans in such a way as its thinking and operations do not work without humans being
involved to ‘mediate’ the process. In the case of our implementation, the ICOM consciousness model
(Kelley) implemented in ICOM (the cognitive architecture we are using) is based on the ICOM Theory of
Consciousness (Kelley), which itself is based on Global Workspace Theory (Baars), the Computational
Theory of Mind (Rescorla), and Integrated Information Theory (Tononi) and at some level is demonstrably
conscious (Yampolskiy). In fact, in some ways mASI architecture is much like a super version of Global
Workspace Theory (Baars) as it extracts from multiple neural network systems and humans in feeding the
machine’s context ‘engine’.

Solution Architecture

The ICOM mASI implementation used in this paper consists of deployable .net 4.x packages written in C#
and published to the Azure cloud. Essentially the system contains a scalable web-based interface
application based on the original ICOM training application and then baked out to be used against the
services (RESTful/JSON) backend that wraps the context engine, core and Observer engines sitting on
top of a siloed graph data model that is a custom implementation. The Silo’s graph model is a derivative
of the federated data model along with a metadata model to make it easier to scale up and out from a
software engineering standpoint.

ICOM itself uses a theory of consciousness based on the computation model, Global Workspace Theory
and Integrated Information Theory (Kelley). Then ICOM s also a cognitive model that essentially creates
a core that is able to experience things subjectively with internal emotional states without being able to
see those states directly in that the ‘consciousness’ is an abstraction in the experience of those values
(Kelley) This is what is implemented in the aforementioned services. Various Neural Networks feed into
the context engine through those same services and the training system is wired into them to block action
by the system and allow humans to review, intercept, audit and modify things that are targeted to go the
global workspace for consideration

ICOM in Terms of a Thought and Human Mediation

While only touching on ICOM at a high level, in the Independent Core Observer Model (ICOM) (see
references below for more details) (Lee)(Kelley) we can see that fundamentally ICOM is two main
ccomponents with a flow that models the human mind at a high level.
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Figure 4 — High Level Visual Representing Where the mASI framework
intercepts and manipulates the ICOM Instance.

In figure 4 the mASI adds interception infrastructure into the front end or context
engine of ICOM and into the observer processor. This allows the addition of

emotional valences and more complex metadata to the models to create

ically more complex models while also auditing as much as every single
thought that runs through the core in a manner that is human understandable.
To create a ‘thought’ in an ICOM mAS| system we start with raw sensory data.
Granted, the system can think thoughts about things it has already experienced,
or makes up, but let us focus on the system thinking about a perception for
simplicity's sake. Our ‘thought’ starts off as the process of raw sensory data
decomposition or rather the process of converting that initial data into a type of
knowledge graph or context tree that is our ‘thought’ or may become such if it
makes it all the way up to the global workspace. For example, this could be
video input or sound, an email, or whatever you like to wire up to the system, but

it has to get into the system, and it starts with this sensory input and

some sort of data decomposition.

all of the issues with independent AG, in particular the dynamic
pattern recognition as compared to humans is weak at best and the
hierarchical memory system (Hawkins) as used by the human mind is
still technically a virtually impossible task at our current state of
technology to which the collective nature of the mASI gets around this

Isolation Study ICOM vs the Human Min CONCLUSIONS
The Human Mind vs. The Independent Core Observer Model Cognitive Architecture

Series 3 Isolation Study smiar

Prototypes of the mASI system max out initial UCMRT tests (Kelley) that would
be given humans, have demonstrated human-like emotional responses in the

Theor

- = } ICOM having solved the problem of AGH in its ability to be aware of itself (as we
el DN kgt 0 can see tha_t it creates a graph model of gelf, _and experiences _quaha (Baars)
@ apparently in the sense humans do, training like humans, and in many of the
R et qualities we look for in humans as to features that make us human and
| demonstrate emotional reactions similar to humans as implemented in the mASI

of their opinions and expertise. In these experiments we found some
atypical or unexpected behavior, and this was the genesis for this
modified version of ICOM. But is even an ICOM based system able to
be a real AGI (by AGI we mean a completely independent general
intelligence like a human) and if not, then what are we missing (see

problem primarily as a ‘hack’. s e isolation study (Kelley), passed Turing tests (Kelley) and also certainly with the
Typically, an ICOM system starts at less than a newborn and needs to e SN > X et Porter method (Porter) the system is able to score high enough to pass as

be trained in context (Kelley). The idea for this came out of A ¢ O > conscious and self-aware.

experiments to shortcut training time and developing techniques to ¥ o Xiag: ) - )
extract learning from humans quickly in the form of knowledge graphs A\ — ) €— O < /\ The test results as seen earlier (Kelley), evenin this state of the system, point to

we keep it safe and how do we stay safe?”; are all questions that
concern human level AGI, never mind the issues with Artificial Super
Intelligence (ASI). ASI however promises the ability to do
superhuman level analysis, thinking, and research. ASI could
potentially advance so far as to make us effectively still living in the
stone age, as compared to the ASI. In the jump from Al to AGI to ASI,
Mediated Artificial Super Intelligence (mASI) is an incremental goal,
accomplished in the lab, which provides super human level thinking
(albeit only marginally) without the ethical problems or safety issues
currently discussed in the technology sector in general, as well as
dramatically cutting training time (Jangra). An mAS! is safe in part
because it always requires human support to operate, depending on
the implementation, and can be used now as a way of helping many
endeavors from business to research and doing it safely without the
threat of Al taking over. “mASI” must have human involvement, using
the ICOM model design articulated here. That said, mASI architecture
is getting into the area of a ‘new'field (or largely ignored field ) related
to swarm or group Al (hu), which in general as a field is relatively
disconnected currently (Kutsenok) in terms of multiple research
camps focused on single elements with little or no collaboration, and
this paper and related ICOM research is in part defining these things
as a basis for further research. This framework provides safety, and a
foundation for the continued work, and evolution of the system
dynamically (Ahmed).

Figure 2: Series 3 Isolation Study Results Sample (x = input type
witime; y = intensity of emotional valence)

Note: In figure 2 you can see the Isolation Study in 2015-2016 was
using the series 3 implementation of the ICOM core, whereas the
mASI is using Series 5. Under the cover the Series 5 is an order of
magnitude more performant and more complex. The Series 3 core
could only handle roughly 50% the emotional complexity of a human
as compared to the model used in ICOM (Kelley).

In this study we saw that the system behaved as expected when
subjected to extreme isolation after operating normally and then
being provided sensory data or input that the system would perceive
as ‘pain’. The diagram above shows the 3 important emotional
valences from the consciousness Plutchik model used in the study
which turned out to regrorxj exactly as a human would have if
subjected to this sort of experiment (which would be unethical on
humans). (Kelley)

Figure 3 — ICOM vs the Human Mind

ICOM is only logically built on the ‘function’ of the human mind but it still uses neural networks and
various other systems to ‘process’ raw input into a functioning perception and experience at least some
small part of that input consciously. In ICOM there is some blurring of the line between the context engine
and the function of the prefrontal cortex in the human brain but the fundamental method of deciding
based on emotions is experienced at that level of the global workspace in both cases. (See Damasio)
While ICOM is an implementation of the cognitive model of the same name, that model is a derivative of
cognitive theories, specifically Global Workspace Theory, Integrated Information Theory and the
Computational Theory of Mind. (Rescorla) - Integrated Information Theory (IIT)(Tononi) attempts to
explain what consciousness is and why it might be associated with certain physical systems. Given any
such system the theory predicts whether that system is conscious, to what degree it is conscious and
what particular experience it is having.

Whereas Global Workspace Theory (GWT) is a simple cognitive architecture that has been developed to
account qualitatively for a large set of matched pairs of conscious and unconscious processes originally
proposed by Bernard Baars (Baars). The Computational Theory of Mind essentially proposes that the
human mind is in fact a Turing Machine and nothing more. The ICOM cognitive model combines all of
that with this idea of the system only experiencing the emotional differential of its complex internal

emotional states vs the thoughts it has in the Global Workspace or ‘core’ in ICOM.

note above)? This begs numerous questions: “What happens when P ICOM Architecture while also demonstrating Weak Quality Superintelligence as
they finally reach human level intelligence and what do we do il \ﬁ i i Bost
ethically?”, “Is it a person?”, “Does it have moral agency and how do FSow defined by Dr. Nick Bostrom ( rom).
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