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Development of a Framework for Integrated 
Thermal and Visual Image Data Analysis to 
Support Targeted CUI Inspection Planning
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AGENDA

1. Corrology Innovation Ltd. Introduction

2. The CUI Detection Challenge – Recap

3. The Framework – Integrating Multi-Spectral IR & RGB

4. Development Roadmap –

• Phase 0 — Data & Labelling Strategy
• Phase 1 — Automated RGB Detection & Diagnostics
• Phase 2 — IR + RGB Fusion
• Phase 3 — Hot-spots, Risk Ranking & Inspection Planning
• Phase 4 — Continuous Learning / Model Improvement

5. Partnership Call – Invitation for Joint Data Cooperation

6. Summary
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CORROLOGY INNOVATIONS LTD. 

Established in 2023 by a team of Corrosion, Modelling, and IT 
Experts

Developing a SaaS ecosystem that links and organizes the 
scattered corrosion information, transforming into a high-level, 
structured corrosion platform.

Designing and developing a suite of corrosion models for the 
petroleum industry, integrating research data, field experience, 
and industry standards into actionable corrosion intelligence

Optimizing asset integrity by reducing downtime and 
maintenance costs through predictive analytics and real-time 
decision support

Crude Corrosivity Risk Map| Knowledge Library

Process Mapping
(single or multi-point)

CrudeOps – Smart Sensitivity Analysis
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CUI – DETECTION CHALLENGE

The Recognition Challenge: 

Complex refinery environments (variable pipe sizes, colours, density, 
state of surface/cladding) complicate automated image recognition.

Comprehensive CUI Assessment: 

No single technique currently provides a complete solution.

Pre-Assessment Workflow: 

Utilizing Multi-Image analysis (RGB + IR) as a critical first step.

Dual-Layer Analysis: 

Rapid RGB screening followed by IR image for hot-spots detection.

WHERE IS 
MY CUI?

Pipe 001

Pipe 002

Pipe 003
Pipe 004
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THE VISION: WHAT WE ARE BUILDING

Phase Description Status

Phase 0 Data & Labelling Strategy In development

Phase 1 Automated RGB Detection & Diagnostics In development

Phase 2 IR + RGB Fusion Planned

Phase 3 Hot-spots, Risk Ranking & Inspection Planning Planned

Phase 4 Continuous Learning / Model Improvement Planned

❑ The Problem:
• Manual photo reviews are slow, inconsistent, and hard to trend
• Findings rarely structured enough for CUI risk ranking

❑ What This Framework Delivers:

• Auto-identifies pipes, valves, tanks and flags risk zones from photos
• Learns from analyst corrections

❑ Where We Are Now:

• Active prototype — core engine functional, being refined

A Framework for Automated CUI Assessment - Work in Progress
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SEGMENTATION AND ASSET MAPPING OVERVIEW

• Detects and maps corrosion-relevant 
equipment from standard RGB images.

• Performs semantic segmentation: labels each 
pixel by class, including pipe, valve, tank, 
column, exchanger, corrosion, and paint 
damage.

• Performs object separation: distinguishes 
individual assets within the same class.

• Uses a compact multi-output segmentation 
architecture designed for lightweight 
deployment.

• Supports practical field use with fast 
turnaround and low infrastructure overhead.
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HOW THE FRAMEWORK WORKS (PHASE 1: RGB)

❑ Core principle:

• The system does not rely on color alone. It extracts multiple pixel-level signals 
before classifying image regions. 

❑ The signals include:

• Raw color channels (red, green, blue)

• Edge strength

• Estimated surface depth from light and shadow

• Rust-sensitive features

• Shadow features

• Edge direction and local structure
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HOW THE FRAMEWORK WORKS - THE 8-STEP ANALYSIS PIPELINE

Step 1 
Photo Upload

Step 2  Load Prior 
Model Data

Step 3
Combine Detection 

Results

Step 4 Create 
Masks And Object 

Regions

Step 5 Split Into 
Individual Objects

Step 6
 Remove Physically 

Invalid Results

Step 7 Flag Low-
Confidence Areas

Step 8 
Analyst Review, 
Correction, And 

Learning

Corrections → Structured Export

Show areas where 
confidence is low

Load saved model context and 
external model outputs

Combine YOLO, SAM, 
ML, and manual signals

Detect equipment and 
surface regions

Split grouped regions into separate objects

Reject detections that do not fit 
physical structure
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ADVANCED REVIEW WORKSPACE AFTER IMAGE UPLOAD

4. Review And Annotate On Canvas

3. Run Analysis And 
Navigate

5. Inspect Evidence 
And Learning Runtime

2. Tune Review 
Settings

1. Load And 
Queue Images
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MODEL ENHANCEMENT

Metric (Model A) (Model B)

Epochs 6 (Under-trained/Early exit) 40 (Full training cycle)

Sample Size 16 images 26 images

Best val_loss 1.24644 (High error) 0.11609 (Low error)

Trend Stagnant / No learning Successful convergence

(Model A)
(Model B)

Training data
(what the model practiced on)

Validation data — what it was 
tested on (unseen examples)

Number of epochs
(number of training rounds)
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IR + RGB FUSION (PHASE 2)

Combining Thermal And Visible Imaging For CUI Risk Assessment

❑ Phase 2:

• IR highlights temperature anomalies on insulated surfaces.

• RGB provides equipment structure and visual context.

• Combining IR and RGB can improve anomaly localization and review.

• Phase 2 extends the current analysis framework to thermal-assisted 
inspection.
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HOT-SPOTS, RISK RANKING & INSPECTION PLANNING (PHASE 3)

❑ Phase 3:

• Per-equipment output:
• Surface condition score from RGB

• Thermal anomaly score from IR

• Combined CUI risk score

• Inspection priority level

❑ The Final Goal:

• User uploads a paired RGB + IR image set

• The system generates structured per-asset risk ranking

• Analysts review and correct results

• Feedback improves future model performance.

INSPECT
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PARTNERSHIP & DATA COOPERATION

WHAT WE ARE LOOKING FOR VALUE

Access to Trained 
Segmentation Model

Synchronized RGB & IR 
images.

High-resolution dataset

Diversity: Variations in 
lighting, weather, and 
locations.

Collaborative Feature 
Engineering

Digital Twin 
Enhancement
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SUMMARY

➢ RGB-based analysis platform for automated equipment detection and CUI-
related review

➢ Designed to combine visual analysis, segmentation, and analyst feedback

➢ Built for staged expansion from RGB analysis to RGB + IR risk assessment

➢ Current roadmap:

• Phase 0 — Data & Labelling Strategy

• Phase 1 — Automated RGB Detection & Diagnostics

• Phase 2 — IR + RGB Fusion

• Phase 3 — Hot-spots, Risk Ranking & Inspection Planning

• Phase 4 — Continuous Learning / Model Improvement

➢ Additional partner data will improve training quality, robustness, and 
deployment readiness
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THANK YOU!

www.corrology.com

info@corrology.com

http://www.corrology.com/
mailto:info@corrology.com
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