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A LLM, SML, or other Al sysiem is
customized (o reftect ethics and

ARAL

Architecturs

safety considerations as well as
knowledgs of an individual, group
of ingdividuals or organization, and
designated an AAAL

The customized AAAL IS engbled o
participats in problem solving using

AAAL

a universal problam solving
architecture that is compatible with
both human and Al agenis.

The problem-solving-enabled AAAL
participates in problem solving

MNetwork

AAA]

activity {planning, problam solving,
other sequential cognitive aclivity)
o a network of intelligent agents.

integration

ARA

Multipie AAAlL, including thelr sthics
and safely information, are integrated
by & variety of means to achisve AGH

or Al capable of intelligent {or
super-human level) behavior across a
wide rangs of tasks.

improvermnent

FIG. 1

The individus! AAAls, the
problem solving nelwork,
and/or the integrated system of
multiple AAAls continucusly

improve via g variely of means.
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Shared and

universal problem
solving architecture

Enter problem descripltions into the system.

Hecruit humans or Als (nislligent entities) problem
solvars into a database of human workers.

Match qualified humans or Als o problems.

Use LLMs or other means to transiste English descriptions
of problem tasks, goals, operators, and solution steps into
languags of a universal problem solving architecture.

Delegate work on sub-problems 1o different humans or Als
problem solver(s) so that work on multipls aspecis of a
compiex problem can procesd in parallel, seguentially. or
in hybrid sequential and parallel manner,

Combine solulions {0 various
sub-problems into an overall solution.

Direct the aftention of problem solvers 1o parts of the
probiem tree where their work is needed.

Compensate or pay workers for solutions to
the problem and/or sub-problemds).

Allowing humans or Als to accept the solution, reject the
solution, andfor provide feedback to solvers on their
solutions o the problem andfor sub-problem(s).

FIG. 4
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Solution Learming

System/Steps
Operators applied, new state of the
Recording a1 probiqmv-evaiuatmn‘ function used
each step i andd s rasulls, current relevant
goalfsubgoals, and other information
" that differs from previous step(s)
|
Using information from the lalest problem
siate gfter the last step, re-run the problem
sobving process, svaluation of progress,
sslection of next operators {0 apply.
X
MNo
Evaluation of is the problem Yes
| problem siate | solvad?

E

Record successful or unsuccessul
sciutions for retrieval (o save effort of
solving previously solved problems
and {o inform problem solving efforls
about previous unsuccessiul paths.

Lsing semantic analysis, hash functions, andfor other
-t TIEENs 1o index successful solutions and unsuccessiul
attemnpis with keywords for future matching/fretrieval.

Perodically review all stored solutions 10 ensure they mest
established ethical and safety guidslines, and flag
unsafe/unethical solutions for removal from the database.

Periodically update and propagate changes io the solution
database so problermn solving network and agents can
access an ever-increasing reperioire of solutions as well as
increasing knowledgs of unsuccessful atlempts.

FiG. 5
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Natural Languags o
Problem Solving
Language Translator

Human or Al {intelligant entity) describss in nalural
language the current problem siate, the goal, other
relevant problem solving information, and/or the next
step(s) that the human or Al wanis {0 fake.

Al agent {e.g. LLM) parses and transiates the natural
- language description into the unambiguous language of
the universal problem solving architeclure

if the intelligent entity is unabls to completely spacify
the problam siate, including relevant operators and
— asther information needed to take the nexi step in
problem solving based on ils parsing and fransiation, it
engages in dialog with the intelligent entity untif a
precise problem state can be specified.

inn addition 1o the dialog, a VR simulation
incorporating gestures, textual interaction,
verbal/audio interaction, andfor other types
of interactions could be specifisd.

Problem solving prograsssas o the next step as
specified by the problem solving architecture (see
FiG. 12), and then repest steps until solution
achieved or resources exhausted.

FIG. 6
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Heputational Component
{Human and Al Agenis)

Client specifiss / ranks / rates dimensions that ars most
important {e.g. cost, tims to solution, past rack record of
guality, ete.) in selection of problem sclvers,

Matching algorithm uses client specification of
reputational dimensions, together with other criteria io
recruit best-match solvers o specific client problems
and/or sub-problems.

Matching cllent specs to Al/human solvers may also be
considered a sub-problem of the overall problem and
could be solved using the problem solving process

Solver{s) work on problem with solution steps recorded,
including criteria such as time taken for each siep.

After successful solution, or after solver ceases problem
solving, all recorded information is analyzed by standard
methods to update the relevant dimensions of the
solver's reputation including time o solution, etc.

At predetermined intervals after solution, dlient
satisfaction information is soliciied via surveys, dislog and
other means to obtain short and long-term satisfaction
metrics that are ussed o updale the solver's repulation.

For stored solutions, metrics on how often a stored
solution is used are recorded and used o update relevant
dirmnensions of the solver's reputation over time.

Provide links {0 siored records of solutions and asttempis
for auditability, analysis and transparency and {o enhance
the ussfulness of the reputations.

FIG. 7
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Safety / Ethics
Chack

Triggered egch time a

Triggered aveary time a
goal or subgoal was set

during problem solving

Triggered based payment for a solution or
on other criteria { | sub-solution is due 1o be paid

E

io human or Al problem solver,

ek CHECK/COMPAETe b

Checking the gosal/subgoal against a
fist of prohibited atlributes.

Combining values/zafety information from

Safety/Ethics
Criteria

AAALs, using a set of approved criferia for
a task by a user or by a regulalory agenoy,

or by AAALS approved by human user

Confidence
Level

Thrashold for the goalfsubgoal {o
detarmine if the ethics valug is
unsafe, unsthical, safe, or ethical

To determine if a sequence of
individually safe goals/subgoals
are unsafe or unsthical when
considered cumuliatively.

To determine whether g
viclation ccourred that reflects a
predictive evaluation if the goal

is to viciate the sthical criteria.

Remembering
{ improving

Recording any and all aclivity of
the safety/ethics check in the
auditable record.

FI1G. 8
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Froblem
Solving
Tres
Hierarchicsal Reprasenting all problem-solving
Tree Construct activity by the user, the user AAAL and
the additional AAAls,

Mavigable by the user AAA
Dats and/or additional AAAlS 1o access
Structure any part of the problem-solving
activity on any part of the
hierarchical tree construct

Searching the data structurse i

Searching iocate g predetermined reward
associated with the goal and/or
the subgoal.
Matching Malich AAAls to problems or

subproblems.

FIG. 9
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Collective
iniglligence

AAA]
Network

Sample Custom
Base AAAIS AfRAls

Autonomous Vehicles 3

Other
ASALS

Asset Management

World Think Protoool

FIGL 10
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fdentify the initial state, the goal state,
and the problem space encompassing

Apply means-
end analysis

the theorstical set of all inlermediate
states that can be reachesd from the
initial siate by applyving operators.

Hreak down the problem into subgoals
and work towards achigving thoss
subgoals. ldentify the difference

Apply other

between the current stale and the gosl

state, and then apply operators o
reduce that difference,

Use rules that guide the selection of

heuristics

Screen goals
against safety

operators in the absence of complete
information. Heduce the search space
and avold exploning unpromising paths.

Allowing the rejection of goalsisubgoals
based on failure to pass relevant

criteria

identify the

aethicsivalue screens. Praventing the
setting of unethical or dangerous goals.

aperators

Apply the
control

Determing the aclions that can
be taken to transform one sigte
of the problem into another.

structure

Store solution

Use & set of rules that govern the
sefachon of operators o be applied at
each sigp of the problame-solving process.
Determine a next operator based on the
current state of the problem, current goal,
and heuristic information if available.

attempisfieam

Agaregals and index successiul

solutions for retrieval, if the same/similar

problem is presented after initial solulion.
Generalize and fransfer from known

solutions to other related problems.

FIG. 1
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Customizing Al

Training dala inputied by
usar(sh andfor othar Al(s)

Converlraining data o g
starndardized training format

Selecting raining method

PCT/US2024/017304

Speed, pracision,

and set raining parameters

Exacute iraining epochs

aecuracy, ransferability

Determing oplimum

Fesdback sessions to

number of epochs

Re-run training epochs
basad on user(s)

refing fraining parameters

custormize Al with
standardized tfraining format

Ongaing monttoring of
performance

andfor Al{s) feedback

FIG. 14

Problem Solving

Submit problem request
by user(s) or Al{s}

Acquirg information associaied
with problem request

Detact and identify
Al{s) having & criteria
ratated (o probiem

Al(s) communicats
aver a nelwork

Implement a cormmon
cognitive architecture
to create g solution

Lidlizing problem
solving protocols on
the problem regusst

Provide solution 1o user
for final acceptance

FIG. 15
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network

Problem solving
using collective

Subniit problem regusst
by entities inciuding
human user(s) or Al(s)

Acquire information assaciated
with problem request

PCT/US2024/017304

identify entities having s

criteria, experience andfor
kriowiedge related (o probism

Als communicate over
a network

implement by & first entity a
somimon cognitive architecture

to craate a solution

Uitilizing problem
sobving protocals on
the proplem request

Datarming by first entity a first
sub-problem and additionat

sub-problem(s)

Utilizing problem
sobving protocols on
the first sub-problem

Assion to, or aliow Alsfhumans
to select from the problem

tree, additional (sub)problems
for additional Alsfhumans

Litilizing probiem solving
profocols by second Al{s)
on second sub-problem

Craate or update a decision
free including first and

additional sub-solutions

Utilizing problem solving
protocols by second Al(s)
an second sub-problem

Rat-upfintegrate muitipte

sotutions to (subjproblems o an

gverall solution, if appropriate

Optionally volefratefrank

for best solution from
muttiple solutions

Provide solution to user
for final acceptance

FI1G. 16
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implementing
a Pol

1) Begin with a baze-level Al agent such as a pre-frained
Large Language Model (LLM) or other tunable and rainable
Al agent, including without Bmitation, base-level Als from
other human owners who have already done customization
of their own on a commarcially available base-lavel agent.

2} Assemble all media with information about the P31 owner
in one centralized or distribuled and linked online location{s).

3y Use Al algorithms including but not limited to, analyzing.
annolating, and categorizing all content from {2}

4) Tansform the transcripls and other annotations and
analysis of content into raining dala sets that can be used
to personalize a LLM or other type of Al agent.

5y Mix or combing the datasets while differentially weighting the
information in the datasets until desired behavior is achisvad,

8} Incrementally add knowledge modules, mix, repeal, cycling
steps 5 and 8 until sl desired datasets are incorporated.

7y Automatically sesk new sources of data and information
{0 include, with andfor without human oversight,

&) Purchase andfor sell new datasets, training modules
and/or mix parameters and templates that increase the valug,
knowledge, skills, intslligence, andfor powsr of the PSIL

9y Leass/earn money by enabling other people or agenis {o
use the knowledge and data of one's, or a copy of one's, PSL

16 Enabling features of the P81 s0 il acls sutonomously or
semi-autonomoushy{with checks and approval from humans).

11} Enable features and functions of the PSHio leverage the
PS's abilities,

12} Enable participation in a8 network with other PSis and
Sis o act upon the values of the human owner{s) and {o
serve as safely chack,

FIG. 17
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Laveraging
RSis" abilities

Create mulliple generations of PSig which
may outlive its original human owners.,

Generate its own input and data that can be
used {o improve of enhance its knowledgs,

Sirmulate many simullaneous) scenarios and situations
to aid in decision-making and development of the PSL

Join and participgte (with and/or without human
oversighty in {(multiple) communities of PSis on a network,

FIG. 18

Community-Based
Safety Mechanism

Each individual PSH participates in a nelwork of PSis.

The networked PSis agree on human-aligned values and ethical
rules reflecting the values and sthics of the community of PSlis.

All actions by PSis on the nebwork are recorded in a
transparent and {(maching or human) auditable form.

Periodic checks of cognitive activity on the nebwork are performed
{0 ensure that goals and actions are aligned with human values,

Halt cognitive activities and behaviors desmed dangerous o
humans, and use measures o prevent re-occurrencs theraof,

improve an overall safety system of checks {o increass
detection of safely/ethical violations based on analysis of the
patterns of viclations and issues.

FIG. 19
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Recording of All Actions by PSis
on the network

Use of blockehain methods for producing suditable record of
goats and key behaviors of each PS5, of groups of PSls, and
of the network.

LUse of the universal problem-solving framework, and blockehain
tachnology, to record the goals, sub-goals, problem staiss and steps
in all problem-solving/cognilive aclivily iaking place on nebwork,

Security mechanisms ensuring that the aclivity on the netwark
cannot be altered without a majority of the computational
power andfor intelligence agreeing o change the record,

FI1G. 20

Checks of Cognilive Activity on
the Network

Checks for compliance with agreed-upon constitutions or sets of
rules that govern the behavior of intelligences on the network,

Checks that the consensus valuss and sthical norms, that
are valid and statistically representative of humans andfor
their AVPSI representatives, are being followed.

Checks that exdsting laws and regulations are being followed.

Checks whenever a goal, subgos!, or objective is sel during
problem-solving, or during other cognitive procasses that
involve use of goals, sub-gosls, or objectives.

Checks on sequences of goals, subgoals, or objectives
such that, when taken as a sequence, the sequencs may
be udged to be non-compliant due o thelr combined effect,

Checks whoses frequency is proportional 1o the estimated
significance or impact on humans of the hehavior {or
cognitive activity).

Cther chacks that may be determined by human owners of
PG, the PSIs themselves, or groups, of networks of PSis.

FIG. 21
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Competitive Evolution of
intelligence/Performance of PSis

13 Multiple PSis join a network of PSIs with agreed upon
rules and methods for interaction.

2} Baseline performance of individual PSis, groups of PSis,
andfor the entire network of PSls, on a varisty of
standardized lasks is determined,

3} Different varsions of the individual PSis and/or different
combinations of PSis are produced.

4} Performance of the changed P8ls is determined on the
same benchmark tasks from step 2, and analyses are
parformed to assign credit or blame {0 spacific changed
elements that resulied in superior or inferior performance
compared to the system of Siep 2.

5y Changed elameants from step 4 that increassad performancs
are retained while changed elements that decregsed
performance are reverted o previous values and/or changed.

8) Repeat from Step 3 until no further progress has been
achieved or the amount of progress is minimal.

7y Ones progress has stalied at a “local oplimum”, this triggers
move detalled analysis of the record of changed elemenis fo
see if (Al and/or human} agents have ideas for more changes.

FiG. 22
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S Metwork

Each P3I may be a customized version of the same base Al
Agent, or PaL

The PSis may be customizad versions of different base Al
agents, or PSis,

All the PSis on the network may use the universal problem
solving architecture.

The network may have a sat of safety/ethical rules that each
P&l agrees to.

The natwork may be one of multiple different PSI networks
with the same or different rules,

Each PSEmay have a set of weights that encode the
knowledge of the PSEL

The network may be one of multiple different P8I networks
with the same or different rules,

The network Hself may have knowledge in the form of recorded
solutions andfor other records of the cognitive activity of
individual P31s, groups of PEls, or the entire network.

FI1G. 23
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Standardizad
Tasks

Problem-solving tasks using a shared (universal) problem
solving architecture.

Ethical and safety scenarios designed (o determine whether
a PS5i{s) behaves safely and sthically.

individual, group, and network-wide tasks.

Standardized intelligence tesls and assessments that are
designed {0 test the inlelligence of humans and/or Al agents,

Tasks dasigned to stress-test the PSIs) and measurs the
degree of "hallucination” or production of erronsous resulls,

Tasks from a wide variely of domains of expertise andfor thal
incorporate different cubtural or group norms for behavior,

Tasks that are random permutations of existing standardized
tasks andfor that are creatad by other Al agents.

Tasks that are dynamically craated based on changing
network, simulated, andfor real-world conditions.

FIG. 24
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Production of
Differant PSI
YWersions

Human adjustiment of the parameters, weighls, or dats
ancoding the knowledgs/experiise/intelligence of the PSL

Al or PSI autonomous adiustment of the parameters, weights, or
data encoding the knowledge/expertizsefintelligence of the P31

Random variation of the parameters, waights, or data
encoding the knowledge/expertise/intelligence of the PSL

Subjecting PSis to different training regimes or amounts of
training.

Directly combining the weight matiices, paramesters, andfor data
encoding the knowledge/expertise/intelligence of mutltiple PSL

FProducing different versions of the PSis sequentially and/ior
in paraliel where some, or all, P81z are adjusted in paraliel.

Mathods such as analysis and meathods for astimating which
variations are most likely (o have beneficial results.

Tasks that are dynamically created based on changing
network, simulated, and/or real-world conditions.

Comparing the degres of malch between the knowledge
of a P& and the statistical frequency and other
charactaristics of the problems submilied (o the network.

Comparing overlap in knowlaedgs of the different PSis
such that changes are made to optimize performance
of groups of PSis or of the natwork,

Cptimizing parameters of individual PSig, but with the
added feature that the objeclive function{(s) that is being
optimized is continually updated in real-lime hased on
the changing statistical nature of the problems arriving on
the network and the dynamically changing composition of
the network as PSis join and leave the network,

FIG. 25
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