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Overview
A leading municipal waste management company faced ine�ciencies in 
route planning, high fuel costs, and irregular bin pickups due to static 
schedules and lack of real-time data.Manual processes caused missed 
collections, over�owing bins, and underused �eet capacity. These challenges 
reduced operational e�ciency and citizen satisfaction. The company aimed to 
implement AI-driven solutions for smarter route optimization, predictive bin 
monitoring, and improved service reliability.

Business Challenge
leading municipal waste management company faced challenges in 
ine�cient waste collection routes, high fuel costs, and irregular bin pickups 
due to static schedules and limited visibility into bin �ll levels. Manual route 
planning and lack of real-time data led to missed collections, over�owing 
bins, and underutilized �eet resources, impacting both operational e�ciency 
and citizen satisfaction.

Smart Route Optimization
Developed an AI-powered routing engine that dynamically plans optimal collection 
paths based on route,bin location, �ll levels, and tra�c conditions.

Predictive Fill-Level Forecasting
Implemented machine learning models to predict when bins are likely to reach capacity 
using historical collection data, sensor readings, and seasonal waste generation patterns.

Collection Tracking
GPS trackers on vehicles to collect real-time data on �ll levels, vehicle location, and 
route progress.

Dynamic Scheduling & Dispatch
Automated scheduling and route adjustments in real time based on predicted waste 
volumes, driver availability, and regional collection constraints.

Operational Analytics Dashboard
Built a centralized dashboard providing actionable insights on collection e�ciency, fuel 
usage, bin over�ow trends, and route performance metrics.

Objective
To deploy AI driven solutions that optimize waste collection routes, predict bin �ll levels, and enable proactive �eet management thereby reducing 
operational costs, minimizing environmental impact, and improving service quality across municipalities.

Solution Approach
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Technology Stack
Data Layer
AWS, S3 and Kafka for data 
ingestion and storage

AI/ML Frameworks
AI/ML Frameworks: Python 
(Scikit-learn, TensorFlow, 
XGBoost) for churn prediction 
and recommendation models

Mapping & Routing APIs 
Google Maps for route 
optimization, GPS trackers for 
real-time �eet data

Results & Impact

25% reduction in 
fuel consumption 

through AI-optimized 
collection routes

20% improvement in 
collection time 

e�ciency with dynamic 
route adjustments

15% reduction in overall 
operational costs through 
automation and predictive 

maintenance

Enhanced sustainability 
outcomes, reducing 
carbon footprint and 

supporting smart city goals

Key Takeaway
By integrating AI and predictive analytics, the waste management company 
transformed its logistics operations from static and reactive to intelligent and 
proactive. The AI-powered system enabled smarter resource allocation, improved 
citizen satisfaction, and delivered measurable environmental and cost-saving 
bene�ts.

25% 20% 15%

Stixis AI Solutions Pvt. Ltd.

www.stixis.ai

Building No 8, Pinewood Square,
Pinewood O�ce Park, 33 Riley Road, 
Woodmead, Johannesburg 2191
South Africa


