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AGENDA

Corrology Innovation Ltd. Introduction

The CUI Detection Challenge — Recap

The Framework — Integrating Multi-Spectral IR & RGB
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
e Phase 4 — Continuous Learning / Model Improvement

Partnership Call — Invitation for Joint Data Cooperation
Summary
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CORROLOGY INNOVATIONS LTD.

- Established in 2023 by a team of Corrosion, Modelling, and IT
m Experts
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Key Variables

Alkaline sour water corrosion is primarily governed by three parameters, as mentioned earlier:

Developing a SaaS ecosystem that links and organizes the - NHuHS concentration,

= flow,

scattered corrosion information, transforming into a high-level, * Has partial pressure.

. Other important factors influencing sour water corrosivity include temperature, NH; partial pressure, the presence of a liquid

structu red co rrOSIon platfo rm hydrocarbon phase, and the coancentration of CN". It's worth noting that the discussed alkaline sour water corrosion refers to
. corrosion in the liguid phase. The influence of wetted deposit/under-deposit situations on corrosion is not fully understood in

terms of impacting parameters. It's commonly acknowledged that corrosion under wetted NH4HS deposits can be extremely

severe, affecting not only carbon steel but also high-grade CRAs. Therefore, the primary and most effective mitigation measure is
to eliminate such situations (wet deposits) from the operational environment by implementing adequate water washing.

NH4HS concentration & H,S partial pressure

The concentration of NHsHS alone should not be relied upon for determining sour water corrosivity. It should always be
accompanied W G-Corrology®

Designing and developing a suite of corrosion models for the beenundoud

It was obserwv

petroleum industry, integrating research data, field experience, COMOSION Fat¢ S - o7 e .
and industry standards into actionable corrosion intelligence - — T

Optimizing asset integrity by reducing downtime and
maintenance costs through predictive analytics and real-time e
decision support e —"
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CORROLOGY INNOVATIONS LTD.
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CrudeOps — Smart Sensitivity Analysis

Circuit / Parameter (sub- Corrosion Remaining
Unit Loop Material critical) Rate Risk Rank Sservice Life Comments
CDU  Atm. Carbon TAN sub-critical: 0.4 0.32 mm/y I: Mnderate} 9.4 years Moderate Risk: CR exceeds baseline. Reguires S/TAN ratio verification and
Resid. (3) Steel mg/g process parameter audit. Consider increased inspection frequency.
CDU  Atm. Low Cr (1-3 TAN sub-critical: 0.2 0,17 mm/y 18.2 years Acceptable CR, continue regular inspection and monitoring.
Resid. (2] r) mg/g
CDU  Atm. 5Cr TAN sub-critical: 1.2 0.09 mm/y 31.9 years Acceptable CR, continue regular inspection and monitoring.
Resid. (3) mg’g
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CUI - DETECTION CHALLENGE

Comprehensive CUl 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.

The Recognition Challenge:

Complex refinery environments (variable pipe sizes, colours, density,
state of surface/cladding) complicate automated image recognition.
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THE VISION: WHAT WE ARE BUILDING

A Framework for Automated CUI Assessment - Work in Progress

a

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

Phase

Phase 0
Phase 1
Phase 2
Phase 3
Phase 4

Description
Data & Labelling Strategy
Automated RGB Detection & Diagnostics

Status
L In development
L In development

IR + RGB Fusion [L] Planned
Hot-spots, Risk Ranking & Inspection Planning [] Planned
Continuous Learning / Model Improvement L] Planned
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SEGMENTATION AND ASSET MAPPING OVERVIEW

Aask: detected surface . Pipe . Valve . Tank . High uncertainty

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

Performs semantic segmentation: [abels 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 8

: Analyst Review, Step 2 Load Prior

Learning external model outputs

Step 3 Combine YOLO, SAM,

Combine Detection )
Results ML, and manual signals

Show areas where ERITNFASEEINTE
confidence is low PREUUEELEIEED

Reject detections that do not fit Step 6
Remove Physically

physical structure Invalid Results

Step 4 Create .
Masks And Object Detect equipment and

Regions surface regions

Step 5 Split Into

Individual Objects

Split grouped regions into separate objects
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ADVANCED REVIEW WORKSPACE AFTER IMAGE UPLOAD

IMAGE BATCH

Load and navigate the active review set

Upload image batch

RUN AND NAVIGATE

Primary commands stay visible. Tuning stays in the side inspectors.

[ pipe0013.png Next Uncertain ZoomIn Zoom Out Reset View Zoom:100%
[ Dz‘:“""" ready | YOLO lazy-load | SAM vit b lazy-load | uptime ] Learning: markups staged - press Sync + Auto Learn [ GPU: TF GPU: 1| PyTorch: CUDA J

Batch Images

Select the active frame. Keep navigation out
of the canvas fiow.

1. Load And
Queue Images

Analysis Settings

Compact tuning for fusion, thresholds, and

overlays.
RESPONSE | | CONTROLS | | TuNING
¥ Grouped Focused
Core Fusion +

Class selection. fusion weights,
uncertainty, and topology

Detector Thresholds r
Global confidence controls plus
per-class YOLO and SAM tuning

Surface Heuristics i~
Corrosion and shadow feature
tuning

Review Modes -

2. Tune Review
Setti n gs :”:Tl(";‘dd,‘i"im

Assessment:
Detector-First

hybrid
Conservative Balanced
Aggressive

balanced

. pe0013.png

Preview

Canvas-first review surface with compact operator controls.

Markup mode: Select / Edit | Markups: 19 | Selected: none 2
Insights

ANNOTATE Ad or refine supervision. DECIDE Confirm or reject evidence in place. INSPECT Feature overlays only when necded.
Focused evidence, uncertainty, and fusion diagnostics.

Reject Selected Detection | Exclude Corosion Spot
. STATE EVIDENCE PRIORITY
- Instances + Uncertainty
Sync + Auto Leam z 5
Live Fusion First

Learning: changes pending - press Sync + X-Ray | .OF v|

Clear Markups Delete Selected Markup Auto Learn

canvasuve | | Reviewmeaoy | | overuavaware | | () Mask () Pioe [ Veve [ Tonk () Uncertainty

Pipe v | Box Freehand

¥ Confirm as

Paint | Mark Uncertain = Add Markup as Instance

SCENE SUMMARY

Image: pipe0013.png
Step I ViT-like boundary tok enerated

Step 2: Pseudo-depth fused map bui
(1123x738)

Step 3: Physics centerline penalty avg =
0.085

Step &: Graph edges = 15, validated
instances = 21

Step 5: High-uncertainty instances = 0

ML segmentation: ON — no trained model
loaded yet

Assessment order: hybrid (YOLO/SAM +
internal -> physics/topology/uncertainty)

External YOLO inputs: raw 0, accepted 0
External SAM inputs: raw 0, accepted 0

ML instance segmentation: 0 instances
SAM auto-prompt: 0 instances
Detector-first screened: 0 | Fusion loU=0.52

Mean confidence: 0.987

DETECTED INSTANCES

>

«  Pipe [448303] c=0.87
+  Pipe [a9de2e] c=0.85
+  Pipe[752d34] c=1.00
+  Pipe [4c9af6] c=1.00

+  Pipe [e7e59¢] c=1.00

4. Review And Annotate On Canvas

3. Run Analysis And
Navigate

5. Inspect Evidence
And Learning Runtime

Corrology Innovations Ltd. All rights reserved ©2026



MODEL ENHANCEMENT

Training Metrics [

1 2 3 4 8

e s e s

== val_loss
— samantc_loss

= val_semantic_loss
— offset_loss

= val_offzet_loss
= canter_|oss

= val_center_loss

Training Metrics

-

wcorrology®
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w | Close |

—loss
== val_loss
= samantc_loss

= val_semantic_loss
= pffzat_loss
== val_offset_loss
—center_loss

= = val_center_loss

Snapshot: rlodelj 0260415T113407Z | Samples: 26 | Image: 256px | Best val_loss: 0.11609 | Epochs: 40

Snapshot: model_20260414T203638Z | Samples: 16 | Image: 256px | Best val_loss: 1.24644 | Epochs: & epoch loss val_loss  semantic loss  val_semantic_loss
1 - T o
epoch loss val_loss semantic_loss wval_s - - . e o
100000 1.21683 124644 1.01862 1.04 Valldatlon data - What It was Tralnlng data
200000 120892 126229 1.01351 105 tested on (unseen examples) (What the model praCtICEd On)
300000 1.20385 1.26440 1.00761 ws R S
400000 1.19314 1.26805 0.99961 1.06893 0.32769 033334 0.00882 0.01016 600000 1.02325 044185 0.86305 0.32290
500000 1.18857 1.26324 0.99660 1.06449 032446 033291 0.00886 0.01014 700000 033688 019788 0.17032 0071m
600000 118349 126775 099276 1.06916 032203 032261 0.00886 001015 800000 026095 018573 0.09201 0.06080
ey B Jonnnfo438a OIsae 004004 f.05240
1
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

offset_loss

val_offset_loss  centbr_loss  val_center ™

06 0.15794 0.00907 0.00826
124 016231 0,003 0.00826
55 0.15895 0.0088 0.00823
08 0.15526 0.00885 0.00818
i 0.15266 0.00880 0.00817
0.24819 0.18353 0.00891 0.00958
0.29840 019414 001055 0.00967
0.26411 0.15578 0.01054 0.00966
0.252R1 NAs171 nnins3 0.0N9AS v
Number of epochs
(number of training rounds)

Corrology Innovations Ltd. All rights reserved ©2026



«.corrologye®
“s*innovations

IR + RGB FUSION (PHASE 2)

Combining Thermal And Visible Imaging For CUI Risk Assessment

J 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: l
 Surface condition score from RGB
* Thermal anomaly score from IR
* Combined CUI risk score
* Inspection priority level

J The Final Goal:
e 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.
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PARTNERSHIP & DATA COOPERATION

WHAT WE ARE LOOKINGFOR | VALUE

Synchronized RGB & IR | | Access to Trained
images. ‘ Segmentation Model

Collaborative Feature

High-resolution dataset

Engineering
Diversity: Variations in | 1 ey Il Digital Twin
lighting, weather, and { o | N <> Enhancement

locations.

iw

‘ - u
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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!

ﬁlcorrology(@
innovations

www.corrology.com

info@corrology.com
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