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Executive Summary

Modern cities require continuous monitoring of public infrastructure, environmental conditions, sanitation, and
safety hazards. Traditional inspection methods rely heavily on manual surveys, periodic inspections, and citizen
complaints, often resulting in delayed responses and increased operational costs.

Our Al-powered Smart Urban Infrastructure Monitoring Platform leverages Computer Vision, Edge Al, and Real-
Time Analytics to automatically detect, classify, and report urban issues as they occur.

The solution enables city authorities o move from reactive maintenance to proactive and predictive city
management.




Problem Statement

Urban authorities face numerous operational challenges every day:

= QOverflowing waste bins

= Waste dumping

= Construction waste left in public spaces

= Fallen trees and obstructed pathways

= Broken signboards

= Open waste containers attracting pests and animals
= Accumulation of litter and debris

= Water stagnation and drainage issues

= Damaged infrastructure assets

= Non-functional streetlights

|dentifying these issues manually is resource-intensive and often leads to delayed corrective
actions.




Our Solution

The Smart Urban Infrastructure Monitoring Platform uses Al-powered
cameras and edge devices deployed across public areas.

The system continuously analyzes live video streams or videos can be uploaded and
automatically identifies infrastructure, sanitation, and safety-related issues in real fime.

Once an issue is detected, the platform:

= Captures visual evidence = Classifies the issue category
= Generates automated alerts ® Sends notifications to responsible teams

® Tracks issue resolution status

Current Waste Management Monitoring:

Dustbin Monitoring Cleanliness Monitoring
= Dustbin Detection = Garbage Overflow
= Dustbin Open Detection = Cleaning Required Areas

® Dustbin Overflow Detection ® [Fallen Tree

Waste Disposal Monitoring

® Construction Waste Detection / Debris Accumulation

® Patch Detection




Environmental Monitoring

The platform continuously monitors environmental conditions
affecting urban safety and cleanliness.

Detectable Events

| O1 Water Stagnation

| 02 Drainage Blockage Indicators

| 03 Fallen Trees

| O4 Debris on Roads

Early detection allows rapid intervention and

prevents escalation into larger operational
05 Public Area Obstructions SUER,




Infrastructure Monitoring

The platform can be expanded to monitor critical public infrastructure.

Road Infrastructure Street Infrastructure
= Pothole Detection = Broken Signboards
m Surface Damage Detection = Damaged Public Assets

® Road Crack Detection
® Road Obstruction Detection

Utility Infrastructure

= Streetlight Status Monitoring
® Pole Damage Detection
= Utility Asset Monitoring




Technology Architecture

Edge Al Processing

Hardware Layer Al Layer

= Raspberry Pi Edge Device = YOLO Object Detection

= Al Camera Module = Segmentation Models

= Real-Time Video Capture = Computer Vision Analytics

® Real-Time Classification

Application Layer

= Alert Engine
= Monitoring Dashboard
= Analytics Portal

® |ncident Management System




How the System Works

An end-to-end pipeline from live capture to resolution tracking.

Live Camera Feed/ Real-Time Video
Upload Videos Processing
Alert Severity
Generation Assessment
Dashboard Maintenance Team
Visualization Notification

Al Object Detection &
Segmentation

Issue
Classification

Issue Resolution
Tracking




Why Edge Al?

Processing data directly on the edge device provides significant advantages

Faster Lower Bandwidth Enhanced Cost
Response Consumption Privacy Optimization
Issues are detected instantly Only critical alerts and Video streams remain local Reduced cloud
without cloud processing metadata are transmitted. whenever required. infrastructure expenses.
delays.

Continuous
Availability

Monitoring continues even
with limited network
connectivity.




Smart Alert Management

The platform automatically generates alerts based on predefined conditions. Examples include:

Examples include:

High Priority Medium Priority Low Priority

Alerts Alerts Alerts
= Overflowing Waste Bins = Cleaning Required Areas = Maintenance Observations
= Fallen Trees m Construction Debris = Asset Monitoring Notifications
= Water Accumulation ® |nfrastructure Damage

= Public Safety Hazards

This prioritization helps operational teams focus on the most critical issues first.




Advanced Analytics Dashboard

The platform provides actionable insights through

Operational Metrics

® Total Issues Detected

Issues by Category

Resolution Status

Response Time Tracking

Location-Based Analysis

Predictive Insights

® \Waste Accumulation Trends

= |nfrastructure Degradation Patterns

= Resource Allocation Optimization




Future Expansion Capabilities

Other Monitoring Capabilities

The platform's flexible Al architecture supports a wide range of monitoring, inspection, safety, and infrastructure
management use cases, including:

Pothole
Detection
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Animal Intrusion
Detection
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Environmental Hazard
Detection
ﬁ

Road Surface
Condition Monitoring
N ——ee’

Sewage Overflow
Detection
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Safety & Compliance
Monitoring
N ———

Road Crack & Surface
Deformation Detection
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Water Leakage & Water
Stagnation Detection

N——
Manholes
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Fire & Smoke
Detection
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Construction & Debris
Monitoring
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+ More
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Key Benefits

Operational Excellence Cost Efficiency

m 24 %77 Automated Monitoring = Optimized Workforce Utilization

= Reduced Manual Inspections ® Reduced Operational Costs "

® Faster Incident Detection = Better Asset Management ‘, R b __

= |mproved Service Delivery ® |mproved Resource Planning e T'-“*{_ e
L. |"'= v Ly ,

Citizen Experience

® Cleaner Public Spaces
® Safer Urban Environment
m Faster Issue Resolution

= |mproved Quality of Life




Vision

To create an intelligent urban monitoring ecosystem
capable of continuously observing, analyzing, and
improving city operations through Artificial Intelligence,
Computer Vision, and Real-Time Analytics.

The platform enables city authorities to transition from reactive
maintenance to predictive urban management, creating cleaner,
safer, and more efficient communities.
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