Deterministic Al Compliance Engine (DICE)
Comprehensive Draft Proposal for the National
Research Council Challenge

Executive Summary

DICE is a deterministic, human-in-the-loop platform for automated building permit compliance. Al
extracts information while deterministic rules make compliance decisions, producing auditable
results.
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Problem Statement

Municipal permit review is labour intensive, inconsistent, and constrained by increasing submission
volumes. A transparent digital assistant can reduce review time while preserving human authority.
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Objectives

Reduce review time, improve consistency, support BIM and PDF plans, maintain traceability, and
integrate with municipal workflows.
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System Architecture

Modules include document intake, OCR, CAD/BIM parsing, semantic extraction, knowledge graph,
deterministic rule engine, reporting, reviewer portal, APIs, logging, and analytics.
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Technical Components

FastAPI microservices, PostgreSQL, Neo4j, object storage, Open Policy Agent or Drools, ONNX
inference, Docker, Kubernetes, REST APIs.
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Knowledge Graph

Building code clauses become structured entities with applicability, thresholds, exceptions,
jurisdiction, evidence requirements, and citations.
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Rule Engine

Every rule is expressed as explicit logic with deterministic outputs. LLMs never determine pass/fail.
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Human in the Loop

Reviewers inspect evidence, accept or override findings, provide comments, and generate audit
records.
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Cybersecurity

Role-based access, encryption, immutable audit logs, least privilege, Canadian hosting, monitoring,
disaster recovery.
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Evaluation

Measure precision, recall, false positives, runtime, reviewer productivity, explainability, repeatability,
and scalability.
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Project Plan

Phase 1 prototype; Phase 2 code digitization; Phase 3 municipal integration; Phase 4 pilot; Phase 5
commercialization.
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Additional detail: Additional detail: Additional detail:
Commercialization

Offer SaaS for municipalities, engineering firms, and code consultants with configurable
jurisdiction-specific rule packs.
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Risk Management

Address evolving codes, drawing quality, interoperability, and model drift using regression testing
and governance.
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Future Work

Expand to zoning, fire code, accessibility, energy codes, and infrastructure permitting.
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Appendix A: Example Workflow

Applicant uploads PDF, CAD, or IFC. Al extracts entities. Deterministic engine evaluates encoded
rules. Reviewer validates. System exports signed compliance report.

Appendix B: Deliverables

Source code, APl documentation, rule authoring toolkit, knowledge graph schema, deployment
guide, validation datasets, benchmark report, user manuals.



