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AI/ML Network Expert Solution

➢ With network & services scaling by 10X+, load of 
operations processes is ever increasing …

➢ Expertise & roles of SME’s are not scalable in terms of 
time, effort & money, at the same time …

➢ Demand for Network Responsiveness is ever more 
acute, requiring quick & proactive decision-making

➢ Node & port down predictions enabling field teams to 
proactively locate issue & improve customer service

➢ Detect severe events in live network and prioritize 
SME resources for critical high-impact issues

➢ AI/ML based Network Expert acts as a booster to both 
proactive & predictive decision-making 



ML-Ops Working: Network Expert
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Use-case 1 – PON port service vulnerability prediction 

INPUT SIGNALS

Inact alarms

PON Down alarms

Hardware Alarms

1 Month Event Tracks

FEATURE 
ENGINEERING

Rolling 3 Days
Short-term failure trend window

Rolling 5 Days
Medium-term stability metric

Active Days
Node operational cadence

Consecutive Days
Persistent fault detection

Volatility
Signal variance measure

ML ENGINE

Iterative Model 
Optimization

1 Month Event 
Training Window

XGBoost
Random Classifier

Problem statement: Inability to proactively identify high-risk PON ports leads to unexpected tickets & service degradation 

Card level

PREDICTION & RCA 
INSIGHTS

Live Results

Prediction of High-Risk 
PON ports

Identifies ports at risk of failure

Prediction Success

Day-7 probability is 
73% & rising

7.5% ~74%
Predicted High risk 

ports
~49K out of 6.5L

Hit ratio for ports 
within 1 week

Frequent PON port alarms → Specific customers/sites affected

→ Failures & poor service availability → Customer Churn



Use-case 1 – PON port service vulnerability prediction 

K e y  o u t c o m e s

Prediction Insights

Accuracy Tracking
Continuously correlates predicted port failures with actual 
outages to measure prediction effectiveness.

Model Evolution
Automatically retrains prediction models using historical 
outcomes to continuously improve forecasting precision.

Visualizes daily prediction trends, affected regions, and 
failure patterns across the rolling 7-day forecast window.

Weekly Prediction
Predicts 50K high-risk PON ports weekly to trigger 
proactive actions through reports and dashboards.

Impact Prioritization
Identify vulnerable ports predicted and down over the last 
two weeks, with next-week forecasts.

Moving from 35% to 74% accuracy with refined criteria & optimized prediction logic.

Ports with Repeating
Flags over 3-weeks



Use-case 2 – Node vulnerability prediction

INPUT SIGNALS

Node Down Trend

Temperature 
Alarms

Hardware Alarms

1 Month Event Tracks

FEATURE 
ENGINEERING

Rolling 3 Days
Short-term failure trend window

Rolling 5 Days
Medium-term stability metric

Active Days
Node operational cadence

Consecutive Days
Persistent fault detection

Volatility
Signal variance measure

ML ENGINE

Iterative Model 
Optimization

1 Month Event 
Training Window

PREDICTION & RCA 
INSIGHTS

Live Results

Prediction of High-Risk 
Nodes

Identifies nodes at risk of failure

Prediction Success

Day-7 probability is 
65% & rising

XGBoost
Random Forest

Problem statement: Reactive fault handling due to lack of predictive insights keeps affecting large number of customers

OLT device failure risk prediction → 3-4 days’ Advance warning

→ Avoid potential disruption to hundreds of customers

5.8%
Predicted High risk nodes

65%
Hit rate within 1 week

3000 out of 51,000 nodes



Use-case 2 – Node vulnerability prediction
K e y  o u t c o m e s

Trend Intelligence

Actual Vs. Predicted
Automatically correlates predicted failures with actual 
outages to quantify forecasting accuracy.

Close-loop Learning
Self-improves prediction models by automatically learning 
from false positives and missed failures over time.

Visualizes weekly prediction outcomes enabling daily 
tracking of forecasted nodes across the 7-day window.

Weekly Prediction
Predicts 3000 high-risk nodes weekly to trigger proactive 
actions through reports and dashboards.

Smart Prioritization
Identify vulnerable nodes predicted and down over the last 
two weeks, with next-week forecasts.

Moving from 25% to 65% accuracy with refined criteria & optimized prediction logic.

Nodes with Repeating
Flags over 3-weeks



Use-case 3 – Live Impact Analysis (Severity Measure) 

INPUT SIGNALS

Live Inact alarm 
count per interface

PON Down alarm

FEATURE 
ENGINEERING

Live Data
Current time window

Hour of the day
Calculation for each hour

Deviation
From historical baseline (%)

Active Days
Node operational cadence

ML ENGINE

Iterative Model 
Optimization

Live & 1 Week Event 
Training Window

PREDICTION & RCA 
INSIGHTS

Live Results

Identify sudden surge 
of INACT alarm

Real-time service 
degradation 
identification

Problem statement: Limited visibility into degraded service & impacted customer services

PON Port Traffic

Consolidating EVENT with multiple alarms & traffic dip and 

assigning Priority based on network/customer impact



Use-case 3 – Live Impact Analysis (Severity Measure) 

Trend 
Analysis

Showcase sudden surge 

of INACT alarms trend for 

2 hours, 6 hours, 3 days

Geographical 
View

Showcase areas with 

alarm trend on GIS map 

& highlight Top 5 cities 

Drill-down 
Analysis

Provides location info & 

interface details, & 

customer affected details

PON Port: 
Customers Affected

Individual OLT  
PON details

Top 5 cities with 
INACT surge



AI/ML Network Expert: Value Proposition

1

Predictive insights 

Detect faults & network 
anomalies before impacting 
customer services

2

Accelerated Operations

Automated drill-down 
analysis for the issue 
identification & resolution

3

Network Stability

Adaptive-learning models 
to refine decisions making 
& avoid recurring issues

4

Future-Proof Intelligence

Models evolving with new 
technologies, patterns, & 
priorities across services

Predictive 
Analysis

Trigger 
Actions

Smart 
Network

Building 
Knowledge-base



Thank You!
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