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EXECUTIVE SUMMARY

Quality control remains one of the most critical yet labour-intensive processes in manufacturing. Traditional inspection
methods and rule-based systems struggle to detect subtle defects, adapt to new product variants, and scale with increasing
production complexity.

This whitepaper presents a sovereign multi-agent Quality Assurance Framework that combines real-time sensor data, visual
inspection, process monitoring, and intelligent reasoning to achieve unprecedented levels of quality control and anomaly
detection.

Key Outcomes

® 50-75% reduction in quality-related defects and rework

® 40-60% faster detection of anomalies and process deviations

e Significant reduction in manual inspection workload

e Consistent, objective quality decisions across production lines

e Full traceability and explainability for every quality event

e Complete data sovereignty on Swiss Exoscale SKS infrastructure

Built on the Singularity Agentic Platform, this framework enables manufacturers to move from reactive quality control to
proactive, autonomous quality assurance.

INTRODUCTION

Modern manufacturing demands zero-defect production at high speed and with high product variability. Human inspectors and
traditional automated systems can no longer keep up with the complexity, speed, and subtlety of today’s quality requirements.

Sovereign Agentic Al introduces a new standard: collaborating autonomous agents that continuously monitor production,
detect anomalies with super-human accuracy, diagnose root causes, and trigger corrective actions in real time — all while

maintaining full transparency and regulatory compliance.

This framework provides manufacturers with a complete blueprint for implementing multi-agent quality assurance.

THE CHALLENGE

Manufacturing quality teams face growing difficulties:



® |Increasing product complexity and customisation

e Subtle defects that are difficult for humans or simple vision systems to detect

e High-speed production lines with limited inspection windows

e Growing regulatory requirements for traceability (e.g. automotive, aerospace, medical devices)
e Shortage of skilled quality inspectors

e High cost of scrap, rework, and warranty claims

Traditional quality control approaches are reaching their limits.

OUR APPROACH — THE MULTI-AGENT QUALITY ASSURANCE CREW

The Singularity Quality Assurance Framework deploys a coordinated crew of specialised agents:

e Real-Time Sensor & Process Monitoring Agent
e Computer Vision & Anomaly Detection Agent
e Root Cause Analysis Agent

e Quality Decision & Recommendation Agent

e Corrective Action Orchestration Agent

e Knowledge & Continuous Improvement Agent

These agents work collaboratively in real time using stateful LangGraph orchestration, fusing data from cameras, loT sensors,
PLCs, and historical quality records.

All agents operate inside isolated sovereign namespaces on Exoscale SKS in Swiss data centers.

TECHNICAL ARCHITECTURE

Core Components:

e Orchestration: LangGraph for complex quality investigation workflows

¢ Inference: Ollama with GPU-accelerated vision and reasoning models

e Memory: Qdrant vector database for defect patterns and process knowledge

e Automation: n8n for integration with MES, PLCs, and quality management systems

e Observability: Full explainable audit trails for every quality decision
Key Capabilities:

e Multi-modal anomaly detection (visual, acoustic, vibrational, process parameters)
® Physics-informed and data-driven hybrid analysis
e Autonomous root cause identification

e Real-time corrective action recommendations

IMPLEMENTATION GUIDE

12-Week Multi-Agent Quality Assurance Implementation Roadmap



Phase 1: Foundation (Weeks 1-3)

e Quality process mapping and critical defect analysis
e Sensor and data source audit

e Singularity Platform tenant provisioning (Enterprise tier)
Phase 2: Agent Development & Training (Weeks 4-8)

e Build core monitoring, detection, and analysis agents
e Training on historical good/bad production data

® [ntegration with existing production systems
Phase 3: Pilot, Optimisation & Scale (Weeks 9-12)

e Live pilot on selected production lines
e Performance measurement and continuous learning

e Full rollout and quality team training

EXPECTED BUSINESS IMPACT & ROI

Typical Results for Swiss and European Manufacturers:

Metric Improvement Annual Value
1 Defect Rate Reduction -50% to -75% Major cost saving
2 Rework & Scrap Reduction -40% to -65% Direct P&L impact
3 Quality Inspection Effort -50% to -70% Staff reallocation
4 Customer Complaint Reduction Significant Brand protection
5 Total Expected ROI 210-320% Payback in 4-7 months

REGULATORY COMPLIANCE & GOVERNANCE

The framework supports full compliance with:

e |SO 9001, IATF 16949, and other industry quality standards
e EU Al Act requirements for high-risk quality control systems
e Traceability and audit requirements in regulated industries (automotive, pharma, aerospace)

e Comprehensive explainability for quality decisions

CONCLUSION AND FUTURE OUTLOOK

Multi-agent Quality Assurance represents the future of manufacturing excellence — moving from sampling and reactive
inspection to continuous, intelligent, autonomous quality control.

By implementing this sovereign framework on Swiss infrastructure, manufacturers can achieve higher product quality, lower
costs, and greater agility while maintaining full data control and regulatory compliance.



Organisations that adopt this approach today will set the new standard for smart, resilient, and high-quality production.
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