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How Robotaxi Fleets Charge 
Charging the Vehicles That Drive Themselves 
 
Robotaxi services are rapidly emerging as a new form of urban transportation. Autonomous 
ride-hailing vehicles are already operating in cities across the United States. Companies such 
as Waymo operate fleets of electric autonomous vehicles that transport passengers without 
human drivers. 
One of the most important operational challenges for these fleets is charging. Unlike privately 
owned electric vehicles, robotaxis cannot rely on human drivers to plug in charging cables. 
Autonomous fleets require specialised infrastructure and automated charging systems to 
maintain continuous operations. 
 

Fleet Charging Requirements 
Robotaxi fleets operate under very different conditions compared with privately owned vehicles. 

Continuous Operation 
Robotaxi services operate nearly around the clock. Vehicles complete passenger trips 
continuously throughout the day and night. Charging infrastructure must support frequent 
charging cycles and rapid vehicle turnover. Downtime for charging must be minimised to keep 
vehicles available for service. 

High Vehicle Density 
A single robotaxi fleet may include hundreds or thousands of vehicles operating within a 
metropolitan area. Charging infrastructure must scale to support large numbers of vehicles 
simultaneously, unlike public chargers designed for individual consumer use. 

Autonomous Operation 
Because vehicles operate without drivers, charging systems must function automatically. 
Robotic charging technologies are being developed specifically to meet this requirement, 
allowing vehicles to connect to chargers without any human intervention. 
 

Robotaxi Charging Depots 
Most robotaxi fleets rely on dedicated charging depots. These depots function as operational 
hubs where vehicles recharge between trips. Charging depots typically include multiple fast-
charging stations, fleet parking areas, and operational monitoring systems. 



Vehicles autonomously navigate to depot locations when their battery levels drop below 
predefined thresholds. Fleet management systems coordinate these charging events to 
maintain optimal vehicle availability across the service area. 
 

Robotic Charging Systems 
To eliminate the need for human intervention, robotic charging systems are being developed to 
automatically connect vehicles to charging stations. Robotic charging technology typically 
involves robotic arms or automated connectors, sensor-based alignment systems, and 
communication interfaces with vehicles. 
These systems allow vehicles to connect to charging stations autonomously. Robotic charging 
is considered one of the most promising technologies for enabling fully autonomous fleet 
operations. Companies like Joule Labs are developing AURA™, an autonomous robotic 
charging system designed specifically for electric and robotaxi fleet deployments. 
 

Charging Networks for Robotaxi Fleets 
In addition to fleet depots, robotaxi fleets may use distributed charging networks across cities. 
These networks can include fleet-specific charging hubs, shared charging infrastructure at 
strategic locations, and public fast-charging stations as supplemental resources. 
Vehicles dynamically route to available charging locations depending on their operational 
needs. Distributed charging infrastructure helps improve fleet efficiency and reduce the distance 
vehicles must travel for charging, keeping more vehicles active in the service area. 
 

Fleet Orchestration Software 
Charging decisions for large robotaxi fleets are managed by fleet orchestration software. These 
platforms monitor the battery level of every vehicle in real time, predict when charging will be 
needed, and schedule charging events to avoid operational gaps. 
Platforms such as JouleOS™ integrate charging infrastructure management with fleet dispatch 
systems, allowing autonomous fleets to operate with minimal human oversight. The software 
ensures the right vehicle reaches the right charger at the right time, maximising overall fleet 
availability. 
 

The Future of Robotaxi Charging 
As robotaxi services expand, charging infrastructure will evolve to support increasingly large 
fleets. Future charging systems may include robotic charging depots operating with zero human 
presence, fully automated service hubs combining charging with maintenance and cleaning, and 
integrated energy infrastructure with on-site battery storage. 
Robotaxi charging infrastructure is becoming a critical component of the emerging autonomous 
mobility ecosystem. The companies that solve the charging challenge at scale will play a central 
role in enabling the next generation of autonomous transportation. 
 



→ Related Reading 
Related Reading: Robotaxi Charging Infrastructure (/robotaxi-charging-infrastructure) | AURA™ 
Platform (/platform) | Designing Robotaxi Charging Depots (/blog/designing-robotaxi-charging-
depots) 

 

 


