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HUMAN-AI COLLABORATIVE MISSION ORGANIZATION

From Competition in Owned Resources to Competition in Questions, Integration, Verification, and Responsibility

[ Organizational capability in the Al era is the ability to frame good questions, combine human expertise, sensitivity, and responsibility with Al knowledge and reasoning, ]
turn them into venfiable action, and feed experience back into or amzational knowledge

| SHIFT IN THE AXIS OF COMPETITION 2 | THREE-LAYER ORGANIZATIONAL STRUCTURE 3 | RESPONSIBILITIES 0F HUMANS Al, AND SYSTEMS
IT ERA Al ERA INDEPENDENT ASSURANCE HUM ANS Al  DETERMINISTIC
Capital, equipment, | | Human X Al intellectual Quality « Safety + Ethics « Audit + Final Approval SYSTEMS
headcount productivity age Recognition ¢ .
: ; : e Sensitivity ¢ S i Numerical
; Integration of domain . A
Knowledge ownership | =p e r?ise and cxternal Al Share purpose, make judgments, and assume responsibility Purpose * Values * glraes;ilgti::'t‘u:n Computation »
Hierarchical and Mission-oriented and € h Ethics « Final RS Physical Models
function-based = cross-functional MISSION TEAM AENOATNG Rules « Safet
. ——— ; y Judgment ¢ Anomaly Detection * y
Credentials and = Questions, verification, Domain Experts + Domain Al Systems Engineers + Operators + Al Agents R ibilit Candidat Constraints *
volume of knowledge judgment, responsibility . . £3PON > y okl T
- —= : - - Space | Healthcare | Disaster Management | Earth Observation Recommendations Reproducibility
Planning, standardization, =5 Hypothesis, experimentation, \ J J \o J
control verification, improvement 1 b \
Capital’ organizational scale, and academic credentials | SHARED FOUNDATION ' Deterministic ProceSSing + Pl’ObabI“StIC Al Inference g ‘
are foundations. Differentiation comes from problem framing, : Human Judgment = Practical Al System
domain expertise, evaluation criteria, field implementation, and trust. Al « Data « Security » Development Standards « Change ManagemerL [

4 | Al SYSTEMS ENGINEERING LOOP
Sensitivity-Led \ Hypotheses and >> Verification with > : . Experience into
< Discovery >§ Good Questions Data and Al Human Judgment Execution and Operation Organizational Knowledge
[ Sensitivity is necessary, but intuition alone is insufficient. Commitment matters, but willpower alone cannot assure a system. |

' 5 | FROM INTELLECTUAL CAPITAL TO ORGANIZATIONAL ASSETS

- : . : Verification and — Organization-Specific
‘ General-Purpose Al ] o ‘ Domain Expertise ’ + ‘ Field Data ] o [ Human Experience J + ‘ Safety Assurance ‘ = Al Asset
> Operational Experience > -}> Expert Review > —)> Improvement > —}> Independent Verification > —}> Approval and Deployment >
[ Al is intellectual capital created by humans. Humans also transform that capital, through experience and domain expertise, into trusted organizational assets. ]

Al is not merely a tool to use; it must be taught, verified, and responsibly developed.

Al CARRIES KNOWLEDGE; HUMANS CARRY EXPERIENCE.
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FROM COMPUTER SCIENCE TO DATA SCIENCE—-AND THE Al ERA

These eras do not replace one
another; they evolve continuously

Computing by Rules - Learning from Data — Creating Value by Connecting Knowledge and Experience | Y building on prior foundations.

1 | COMPUTER SCIENCE

Computing Human-Defined Rules Accurately

[ How Can We Compute Accurately and Efficiently? ]

Algorithms « Data Structures « Software « Communications
Accuracy ¢ Reproducibility « Efficiency « Safety

~

[

2 | DATA SCIENCE

Extracting Patterns and Uncertainty from Accumulated Data

What Does the Data Indicate?

Collection « Preparation « Statistics « Visualization « Machine Learning

Classification « Prediction + Hypothesis Testing « Confidence Assessment

»

3 | THE Al ERA

Recognition, Inference, and Generation from Data and Knowledge

[Which Recognition, Inference, or Recommendation Is Most Appropriate?]

Learning Models « Knowledge « Context « Probabilistic Inference

Recognition ¢ Classification « Prediction « Generation « Recommendations

Large-Scale Data and Knowledge + Learning Models + Current Context

Data + Statistics and Machine Learning + Domain Expertise

—p Patterns ¢ Predictions « Uncertainty =P Recognition « Inference « Generation  Confidence

Input Data + Human-Defined Rules + Algorithms
—) Reproducible Computational Results

THE FOUNDATION OF Al SYSTEMS EVIDENCE AND EVALUATION FOR Al

INTELLECTUAL CAPITAL THAT CARRIES KNOWLEDGE AND REASONING

\
~

| Computer Science = Foundation | == [ Data Science = Evidence and Evaluation ] 4 ( Avl = Knowledge and Probabilistic Inference I +- [ Humans = Purpose, Experience, Judgment, Responsibility]
Deterministic Computation + Data-Based Verification 4 Probabilistic Al Inference + Human Judgment = PRACTICAL Al SYSTEM

4 | Al CARRIES KNOWLEDGE; HUMANS CARRY EXPERIENCE || 5 | FROM INTELLECTUAL CAPITAL TO ORGANIZATIONAL ASSETS
2 KNOWLEDGE CARRIED BY Al EXPERIENCE CARRIED BY HUMANS Al is broadly shared intellectual capital built upon knowledge accumulated by humanity.

Al as Intellectual Capital + Domain Expertise + Field Data + Human Experience + Verification and Safety Assurance
Recorded Knowledge « Many Cases « Patterns |+ Field Observations * Successes and Failures * Tacit Knowledge = ORGANIZATION-SPECIFIC Al ASSET
Purpose « Values + Ethics « Final Judgment « Responsibility

Approval and
Deployment

:&:ﬁgsam LOOP[ 2*”95?3 ]"[ Review ]"[ oy o ]"[ Verfcation ]"[ ]"' & ]

Developing Al does not mean unrestricted autonomous learning. It means teaching, verifying, improving, and approving it under human control.

Knowledge Carried by Al + Experience Carried by Humans - Context-Appropriate Decisions

i Al IS NOT MERELY A TOOL TO USE; IT IS INTELLECTUAL CAPITAL TO DEVELOP RESPONSIBI.Y.;
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