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1. Executive Summary

TQF (Transformative-Quantitative-Functional) is a scientific innovation system designed to
resolve structural contradictions, quantify multi-dimensional requirements, and validate
complex solutions with clarity and precision.

It provides a unified architecture for innovation, system design, and high-complexity
decision-making across research, engineering and institutional domains.

2. Framework Overview
TQF integrates three core dimensions:
T — Transformative Conflict Architecture

Identifies structural tensions and contradictions that prevent system progress.
Reframes conflicts into solvable design structures, enabling innovation to emerge from
tension rather than be blocked by it.

Q — Quantitative Mapping & Prioritisation

Turns requirements, constraints, and trade-offs into structured decision models.
Uses weighted scoring, multi-objective logic, and clarity mapping to generate transparent,
rational priorities.

F — Functional Validation & Evaluation

Verifies design intent and system behaviour using analytical, experimental or digital
validation.
Ensures ideas evolve through evidence, not assumption.

3. Core Principles
1. Structural Tension Principle

Innovation occurs when contradictions are surfaced, reframed, and structurally resolved.
No contradiction — no innovation.

2. Quantitative Clarity Principle

High-complexity environments require measurable, weighted, and prioritised criteria.
Clarity drives precision; precision drives progress.

3. Asymmetric Validation Principle



Small, early validation loops prevent catastrophic downstream failure.
Validation is non-linear: the earlier it occurs, the greater its impact.

4. Unified System Language (G-M-B-V)
TQF uses a four-axis representation applicable to any system:
e G — Geometry
e M — Mechanics
o B — Biological / Behavioural patterns
e V — Vibration / Dynamic response
This unifies cross-domain communication into one coherent language.
4. Positioning of TQF

TQF is not another tool.
It is a meta-framework that sits above and organises existing methodologies:

e TRIZ - fits inside T (inventive reasoning)
e QFD / MCDA - fitinside Q (decision analytics)
e CAE / Simulation / Digital Twins — fit inside F (verification)

TQF provides the architecture that makes these fragmented tools coherent, structured,
and strategically aligned.

5. Application Domains
TQF is designed for environments requiring structural clarity and rapid advancement:
e Advanced engineering

Cross-border research collaboration

e Industrial innovation
¢ Institutional decision-making
e Product and technology development
¢ Emerging sectors and future trajectories
It stabilises complexity and accelerates high-value outcomes.

6. Usage & Integration



TQF supports:

Innovation frameworks

System design

Program architecture
Cross-border collaboration models
Policy and institutional alignment
R&D governance

Strategic planning

High-complexity decision systems

It acts as the backbone for GREPYRO’s innovation and system-governance activities.

7. Future Extensions

TQF integrates naturally with advanced methods such as:

Multi-objective optimisation

Model-based systems engineering (MBSE)
Digital thread / digital twin ecosystems
Verification and validation standards

Uncertainty quantification

These will expand TQF into a full system-design intelligence architecture.

8. Conclusion

TQF provides a unified, scientifically grounded structure for resolving tension, quantifying
complexity, and validating progress.

It functions as both an innovation engine and a systemic design framework, enabling
organisations to operate with clarity, coherence and future direction.
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