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Stages in AI v/s Human Collaboration
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Assisted 

Intelligence 
Humans are in Control 

while insights provided 

by AI

Augmented 

Intelligence 
Augmenting Human 

decision for routine 

tasks

Autonomous

Intelligence 
AI operates 

independently 

making decision 

Assisted Intelligence | AI as a Tool

 - Spelling Correction 

 - Document Summery 

 - Mill wide data Integration for real time 

    ETL (Extract, Transform & Load) 

Augmented Intelligence | AI as a Partner

 - Weather forecasting Tools  

 - Scenario Analysis (PCA/ PLS) 
 - Anomaly Detection & Deviation Detection 

Autonomous Intelligence | AI in the     

Driver seat

 - Self driving cars

 - Model predictive Controls Systems 



Assisted Intelligence

Mill-Wide Data Integration for real time ETL 

Process (Extract, Transform and Load) 
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Mill-Wide Data 
Integration

• Need to have all your data in 
one place

• Breaking down data silos

• Data from all process areas

• Real-time process monitoring

• “Single Source of Truth”
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Just for reference.
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Benefits of AI being an Assisted Intelligence 

▪ Real-time insights empower proactive 

responses to production challenges.

▪ Data-driven decisions. Eliminates silos 

and enables strategic decision-making.

▪ Reduced downtime through proactive 

maintenance and root cause analysis.



Augmented Intelligence

Anomaly Detection & Deviation Detection using 

Principle Component Analysis 
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Anomaly detection using PCA models 

▪ PCA technique aims to simplify complex 
datasets by reducing their dimensionality 
while retaining most of its information.

▪ It does this by identifying new, uncorrelated 
variables called principal components & its 
variance. 

▪ Principal components are linear 
combinations of the original variables and 
are ordered on its magnitude
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▪ Identify Variables

▪  Establish Time Periods for Evaluation

▪ Generate the PCA Modelled Data

▪  Evaluate the PCA Model 

▪  Using PCA Model as a continuous data 

TAG
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Benefits of AI being an Augmented Intelligence 

▪ Root cause analysis with Facts over 

intuition.

• Provide early warnings for potential 

quality or maintenance issues.

•  Moves from reactive to proactive 

problem solving 



Autonomous Intelligence

Making decisions and actions without direct 

human intervention using Model Predictive 

Advanced Process Controls 
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Static Model v/s Dynamic Model 

A static model represents a system at a 

specific point in time based on Historical 

data. It doesn't account for changes 

over time.

A dynamic model represents a system as it 

evolves over time. It captures the 

behavior and interactions within the 

system.
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Dynamic Model = Mathematical Model 

• Mathematical model uses mathematical equations and expressions to represent a 

process. 

• It focuses on the underlying relationships of different variables involved within the 

Process. 

• Used to predict the behavior of Process bases on relation between variables .

• Historical Data 

• Pattern Recognition 

• Forecasting 

• Realtime measurements

• Modelled Process relationship 

• Prediction 
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Recycled 

fiber

Broke

Machine 

speed
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control
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Chemical

interactions
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Fresh filler 

flow Stable ash

Retention

aids flow

Final product

Model Predictive Paper Ash Control
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Model Predictive Ash Control Matrix

Control Variables (CV) Constraints (CT) (if needed)

Tray Water 
Consistency 

(RET)
Base Sheet Ash 

(Scanner)

Post Carb 
ThickStock Ash 

(TCR)

Base Sheet 
Formation* 
(Scanner)

MV's
Carbonate Flow + - + -

Polymer Flow + - + -

FF's

Broke % Ash + - + -

Broke % Furnish + - + -

WSA + - + -

TiO2 Dosage + - + -

Variable Types:

MV → Manipulated Variable

FF → Feed Forward Variable

The matrix presented here illustrates the positive and negative 

relationships within the system. It is important to note that this 

matrix is not realistic and has been simplified to maintain 

confidentiality.
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MACSash control Results 
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•

Ash Setpoint Changed from 15.4 to 16.0

Filler Flow Adjusted Automatically 
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Benefits of AI being an Autonomous Intelligence

(MACSash Case) 

• Reduced variability enabled higher ash 

setpoint, while maintaining wet strength 

targets. 

• MACSash project led to average savings 

of 5,5 €/t 

• Ash variation reduction by 80% 

• Average sheet ash increased by 1 %
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Conclusion
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Aspect Assisted Intelligence
Augmented 

Intelligence

Autonomous 

Intelligence

Description Support Tool Active Collaborator In Control

Decisions By Humans Human + AI Guidance
AI with Human 

Oversight

Complexity Low Moderate High

Whole Process 

Suitability
Yes Yes Selected Areas

Software Coding No No Yes

Communication OPC / SQL OPC / SQL OPC

Tools PARC View PARC Model MACS

Intangible Benefits Single Source of Truth Faster Analysis
Less Manual 

Intervention

Quantifiable Benefits TBA TBA $2-$8/Ton Savings

Key to Success: 

✓ Early Adoption

✓ Leveraging Existing Tools 

✓ Human-AI Collaboration
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