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The Market Problem - A Trillion-Dollar Challenge <@
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¥ Industry Challenges:

e $864B annual losses due to unplanned maintenance failures (Fortune Global 500

manufacturing firms) [ISA]
e 80% of industrial breakdowns caused by undetected anomalies (WorkTrek Report)

e 44% of unplanned downtime is due to aging equipment, surpassing human error & other
causes [WorkTrek]

e Existing Al models fail at multi-dimensional anomaly detection due to data complexity



https://blog.isa.org/worlds-largest-manufacturers-lose-1-trillion/year-to-machine-failure?utm_source=chatgpt.com
https://worktrek.com/blog/manufacturing-maintenance-statistics/?utm_source=chatgpt.com

The Quantum-Al Solution - What is Freya?

¥ Freya Combines:
Quantum State Analysis — Predicts anomalies before traditional Al can detect them
Al-Driven Scheduling — Real-time adaptive maintenance planning
IBM Granite 3.1-8b-instruct — Industrial-grade transformer Al

® Why Now?
e Companies face 5-10% revenue loss annually due to inefficient maintenance
e Predictive Al adoption is expected to grow 22% CAGR by 2028 [Market Research]
e Quantum Al is the next frontier — Early adopters gain an exponential edge




About Dataset
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e Real-World Industrial Failure Patterns & Root Causes
e Live Sensor Telemetry for Real-Time Anomaly Detection
e Quantum Al Predictions for Maintenance Optimization
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IBM Granite - The Al Core of Freya

¥ What is IBM Granite 3.1-8b-instruct?
e 8 Billion Parameters - Industry-trained transformer Al
e Optimized for Quantum Computing - Multi-dimensional
correlation analysis

e Fast Real-Time Inference - Ultra-low latency predictions for
mission-critical operations

¥ Why IBM Granite?
e 95% accuracy in predicting machine failures
e 80% reduction in unexpected equipment breakdowns
e 40% improvement in industrial efficiency




Quantum Principles Powering Freya’s Maintenance Al

Quantum State Superposition Quantum Entanglement
Parallel failure prediction — Evaluates multiple failure scenarios Correlates multiple equipment states for
at once interconnected failure detection
Enhances accuracy by considering multiple system states Optimizes synchronized maintenance planning for
simultaneously interdependent systems

Quantum Entanglement

Correlates multiple equipment states for interconnected failure Quantum Interference
detection Amplifies significant patterns in anomaly detection
Optimizes synchronized maintenance planning for Filters out noise for more accurate sensor readings
interdependent systems

Quantum Tunneling
Optimizes scheduling by avoiding local minima in decision- Quantum Decoherence
making Monitors system stability and quantum state integrity
Finds non-obvious maintenance strategies for cost efficiency Triggers recalibration when quantum fluctuations are detected

Quantum Error Correction
Maintains reliable quantum predictions by reducing
computation noise
Ensures accurate Al-driven failure analysis

Quantum Phase Estimation
Optimizes maintenance timing for minimal downtime
Refines scheduling precision based on system performance

Quantum Fourier Transform Quantum Annealing
Detects failure patterns & periodic maintenance needs Solves complex scheduling constraints efficiently
Analyzes frequency components of equipment behavior Optimizes resource allocation for industrial maintenance




Key Features - What Sets Freya Apart?

Real-Time Anomaly Detection » Quantum-assisted predictive failure analysis
Al-Driven Scheduling » Automated maintenance resource allocation

Cost Optimization Algorithms - Predicts ROI-driven maintenance schedules
3D Quantum State Visualization » Advanced Al telemetry monitoring




Industry Use Cases - Where Freya Works Best

% 1. Industrial Equipment Maintenance - Real-time failure prevention for
manufacturing plants

# 2. Aerospace & Defense - Predictive monitoring of mission-critical spacecraft &
satellites

# 3. Smart Cities — Al-powered maintenance for urban infrastructure & loT networks
* 4. Healthcare Equipment Monitoring — Ensuring uptime for life-saving medical
devices

# 5. Energy & Utilities — Al-based grid maintenance for power plants




Market Opportunity - A Billion-Dollar Growth Sector

® Global Predictive Maintenance Market:
e 2024 Market Size: $8.3B
e Projected 2028 Market Size: $25B+ (CAGR 22%)
e Target Industries: Manufacturing, Energy, Aerospace, Smart Cities,
Healthcare







