TOPMIX-DIF: Al/ML Powered e —
Decision Intelligence Framework L
for Textile Spinning Y LS

' Predicting, optimizing, and recalibrating fiber mixing KA <

0) o decisions for modern spinning mills. X
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THE SPINNING INDUSTRY IS DATA-RICH
BUT DECISION-COMPLEX

FRACTURED INFORMATION LANDSCAPE

o Production Monitoring
- Systems (PMS)
REAL-TIME OPERATIONAL DATA

St e o o Qllﬂllty Testing &
* : : ' % %" Customer Complaints
e e Fiber Testing
o (HVI / AFIS) 5l FINAL PRODUCT & FEEDBACK
RAW MATERIAL ANALYSIS

Environmental o—o Nr
Conditions NN
AMBIENT FACTORS

Mills generate massive volumes of data, but it remains scattered across

departments—preventing unified, data-driven mixing decisions.




THE BLACK BOX OF FIBER MIXING DESTROYS INDIVIDUAL TRACEABILITY

Once different fiber lots enter the machines,
individual impact cannot be isolated.

INPUTS D OUTPUT

Mic

UHML

SFI
Strength <

Trash

SCI

NLT

= UNIFORM
® SPUN YARN

between lot properties, laydown structure, machine KPIs,

Real intelligence lies in recognizing combined patterns
and final yarn quality—not isolated parameters.
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THE HIDDEN COSTS OF GUESSING BEFORE PRODUCTION BEGINS

FINANCIAL RISKS

QUALITY RISKS

Cost-heavy mixing without
measurable quality
benefit.

Unbalanced Mic, UHML, SFl,
Strength, or Trash levels.

Improper use of premium
and lower-grade lots.

lgnoring composite quality
indicators (SCI/NLT).

Mismatch between final

count and end-use standards.

OPERATIONAL RISKS

Weak lot traceability and
inadequate bale laydown
balancing.

Dependence on manual
judgment without
simulated comparisons.
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MOVING FROM REACTIVE GUESSWORK TO PREDICTIVE INTELLIGENGE

THE LEGACY APPROAGH TOPMIX-DIF

Combined historical and live

- DATA: solated, siloed departmental data. v
| pattern recognition.

" PROCESS: Manual judgment and

trial-and-error mixing.

. Simulated multi-objective prediction
FRU[:ESS' before production commitment.

| ANALYSIS: Reactive Root Cause Analysis

. Al recalibration and structured
(discovering mistakes after yarn is produced). | ANALYSIS: intelligence memory.

5
GOAL: Reactive troubleshooting. Predictive optimization.

TOPMIX-DIF CONVERTS SCATTERED FIBER INVENTORY INTO

t STRUCTURED DECISION ALTERNATIVES BEFORE PRODUCTION BEGINS.
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THE INTELLIGENCE ENGINE:
A CONTINUOUS 5-STEP LIFECYCLE

. - ) i - N
x o | | e |
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—|| PREDICT / ﬂ OPTIMIZE / PRODUCE P // HRECALIBRATE —
| ’% | =
| — ) e \ -, - g - s A
O Q O O O
Visualize expected Balance quality, Link decisions to Memorize decisions Learn from the
yarn performance cost, availability, real-time machine A R predicted vs. actual
before commitment. and risk. KPIs via OEM-PMS UES ol Aurel e gap to improve
integration. daoVdy oo future runs.
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STEP 1: VISUALIZING EXPECTED YARN PERFORMANCE
BEFORE COMMITMENT

FIBER MIC
UHML / LENGTH al
SFI / SHORT FIBER CONTENT . . n
STRENGTH

e ' PREDICTION Fm———— | |

MOISTURE

MATURITY —
RD /+B / COLOR VALUES |0 HAIRINESS B| & SPFEIEII;IC

SCI/ NLT | .

BLEND COMPOSITION

Prediction is never based on one parameter in isolation. It evaluates the combined
pattern to improve decision confidence and eliminate avoidable trial-and-error.
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Step 2: Multi-Objective Optimization Beyond Lowest Cost

=]

@ Premium Strategy élé Balanced Strategy

-1

Focuses on maximum yarn quality and
conserving premium lots for top-tier end-
use standards.

The optimal middle ground between

' |
: \ Y |_
B landed cost and quality risk tolerance. e ———

!

: A

L]

- 7

@@ Cost-Cautious Strategy

€9%o Consistency Strategy

Prioritizes minimizing lot-wise landed
cost while maintaining strict minimum
usage limits and quality baselines.

Focuses on maintaining exact fiber
property ranges and bale laydown suitability
across long production runs.

TOPMIX-DIF evaluates lot-wise availability, quality risk, and production feasibility to select the most suitable mixing dec’ 5 notebookin




Step 3: Tracking Execution Without Disrupting
Existing Systems

Hub-and-Spoke Monitored KPIs
Data Ingestion Integration Flow

API-based data exchange |—b

#

/' S
F
F

Scheduled data import I_ — H
CSV/Excel upload |_>

Manual entry with validation je————

Blow room/Card waste

Sliver U% / CV%

OEM-PMS \ﬁ ___/—E Comber noil%

INTEGRATION B
HUB // End breaks

Ring frame spindle
performance

Winding breaks

T

Clearer cuts

—Seamlessly compares standard KPI values
with actual values captured during production,
flagging deviations instantly. el Temperature/Humidity
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Step 4: Structured Intelligence Memory for
Precise Root Cause Analysis

Root Cause Diagnostic Tree

re—

Mixing Decisions

» Selected strategy
* Fiber lots used
* Lot-wise proportions

Deviation

Detected
(e.g., Higher IPI,

Execution

« Bale laydown pattern < ’

Excessive
clearer cuts,
Low RKM)

* Machine path
» Key machine settings

* Process section KPIs
» Temperature/humidity
 Operator/shift reference

Instead of only knowing that quality failed, the mill can investigate what
changed, where it changed, and which specific decision contributed.
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Step 5: Continuous Al Recalibration Through
Pattern Recognition

Production Complete ->
Compares [Predicted Yarn Quality]
vs. [Actual Yarn Quality]

Analyze the Gap

-> System checks fiber

: , selection, mixing proportion,
Al Learning Loop laydown imbalance,

The system does not expose machine condition, and

individual fiber impact after environmental variation
production; it improves future

decisions through historical
pattern recognition. Fewer
repeated mistakes.

Intelligence Upgraded

-> Feeds enhanced prediction
confidence back into the

next mixing plan

Machine Learning Engine
-> Updates learning patterns,
risk signals, and deviation
sensitivity
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Democratizing Intelligence Through Natural

Language Queries

"Why did U% exceed the target in this production lot?"

? NLP Engine

CONTEXT

Relevant production lot
& specific fiber lots
lots used.

|

Prediction vs. actual
gap & machine KPI
deviations.

iy = =—n . B |

Probable root cause
direction & recommended
historical patterns to review.

Allows authorized users to ask practical questions
in simple business language, removing
dependence on complex technical reports.
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oge MANAGEMENT SEGMENT
Unified Value Across e e

risk, and accountability. Avoids

the Entire Spinning
Mill Operation

TECHNICAL TEAMS
SEGMENT

Pre-production prediction and
Al-assisted RCA/recalibration.

PURCHASE & INVENTORY
SEGMENT
smarter lot selection, utilization

of available inventory, and
cost-quality balancing.

PRODUCTION SEGMENT

Clear linkage between mixing plan,
laydown, machine path, and KPIs.

QUALITY TEAMS SEGMENT

Faster complaint analysis and

reverse traceability from yarn to
fiber.
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From Experience-Led to Intelligence-Led Manufacturing

| | | | |
Scattered Data & Al/ML-Supported Decision
Experience-led Guesswork Intelligence Framework

TOPMIX-DIF does not pretend to measure the impossible.
Instead, it harnesses the real strength of Al in spinning:
recognizing historical and live patterns to predict, optimize,
produce, trace, explain, and recalibrate mixing decisions.

Better Quality. Lower Risk. Improved Cost Control.
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