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Steel coil production

Coils must meet required
mechanical and surface
specifications.

Inspection systems

IBA, Parsytec and other
systems generate
production and quality
data.

TLR

Current application
records and presents
inspection information
after processing.

Operator decision

Operator reviews the coil
and determinesits
disposition / next route.




Defect detected

A defect isidentified and
classified.

Coil processing
continues

A record of the defect is
stored, and the coil

continues to run through
the production line.

Coil processingis
completed

The coilis worked in its
entirety, and the entire
set of coil information is
reported only after
processing iscomplete

Delayed operator
decision

The delayed response
could potentially result in
coils having to be re-run,
leading to unnecessary
production time and cost.




Aim
Design and develop a real-time coil quality monitoring system that enables operators to monitor and action coils
while they are being processed, reducing production delays and improving operational efficiency.

Objectives MVP

Investigate the current coil-tracking system and identify limitations Receive XML datasets
Review real-time manufacturing monitoring techniques and technologies Process XML using C#
Configure ROC communication and data-processing components for XML data Display live coil + defects

Develop C# logic to validate, process and transform incoming production data Record operator actions

Design and implement a real-time operator interface Complete one production cycle

Evaluate the proposed system against the existing process




Industrial software / SCADA

SCADA architectures demonstrate how
production data from multiple sources
can be acquired and presented to
operators in industrial environments.

Real-time systems

Real-time processing reduces the delay
between production events, analysis and
operator action. Event-driven processing
suits defect and coil-length events.

XML / data exchange

XML provides a structured, platform-
independent format for exchanging data
between heterogeneous manufacturing
systems.

Human-computer interaction

Operators need clear status, visible alerts
and recognizable information so they can
understand system state and act
efficiently.

Automated surface inspection

Vision-based systems can identify and
classify steel surface defects, but large
datavolumes make speed, accuracy and
reliability important.



Established by literature

Real-time manufacturing data can
be processed as events occur.

Automated inspection can

generate defect information.

Interfaces can present system
status and alerts to support users

XML can connect heterogenous
systems.

The gap
Detecting a defect is not enough if

actionable information reaches
the operator only after processing.

Project response

Integrate existing inspection
sources with the ROC framework.
Processincoming XML in realtime
using C# logic.

Present live coil information while
the coilis still running.

Allow operator actionsto be
recorded




Philosophy

Positivism

Measurable performance
and reliability.

Approach

Deductive

Existing theory guides
development and testing.

Strategy

Software Development
& Case Study

Build a solution. Analyse
the existing process.

Method

Mixed Methods

Quantitative system data
& qualitative operator
feedback.

Time Horizon

Cross-sectional

Compare current &
proposed solutions within
a defined period.




Must Have
Receive XML data

Processincoming data
Display defect information

Allow the operator to action coils

Software

ROC framework
Visual Studio
C#/SQL/ XML
SQL databases

Should Have
Critical defect alerts

Coil map

Hardware / infrastructure
Development PC

Production servers

Network infrastructure
Inspection-system access

Could Have
Historical action log

Advanced analytics

Predictive quality monitoring

People

Software engineering support
Production operators
Management / stakeholders




XML Processing
time

Mean & Comparison

System Reliability
Availability

Defect
Identification

Percentage Availability Message-loss rate Successful defect

Observations

Used to evaluate errors, bugs and the
requirements of the user

detection / detection
performance

Operator feedback

Used to evaluate system usability,
clarity, usefulness and operator
decision-making

Currentvs
Proposed system

Performance comparison




Operator decisions
& actions
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Funding / capital spend Primary project cost Resource strategy

No significant additional hardware or software Development time, engineering/operator Reuse existing ROC, servers, IDEs,
expenditure expected. involvement, network and testing resources. databases and infrastructure.




Industrial impact

e Earlier defect identification

¢ Faster operator decision-making

¢ Potential reduction in unnecessary
rework / re-runs

¢ Improved production throughput and
resource utilisation

Limitations

¢ Initial deployment is limited to one
production line

¢ Dependent on data quality and
availability

¢ Network or recorder failures may affect
live information

¢ Effectiveness depends onreliable
integration with existing systems

Future development

¢ Scale to additional production lines
¢ Add advanced analytics

¢ Investigate Al / machine learning for
predictive quality monitoring

The project uses existing industrial data and infrastructure to move quality information from
post-process reporting toward real-time operator action.
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