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Stationary wireless charger: 

India will add 6-7 million EVs by 2020 
http://shaktifoundation.in/report/roadmap-for-the-electrification-of-public-transportation-in-kolkata/ 

The U.S. is issuing $55 million to replace internal-combustion buses with EVs 
https://www.greentechmedia.com/articles/read/a-boost-for-electric-buses  
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State-of-the-art 

Plug-in charger deployment (IEVC’14, TSG’14, TPS’14, TPD’13) 

• Cannot reduce charger seeking time and charging time upon 

battery exhaustion 
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• How to deploy stationary wireless chargers in a city with the minimum 
cost (i.e., fewest chargers) to ensure the continuous driving of taxicabs, 
and also offer them enough opportunity of picking up passengers while 
they park for recharging? 

Research Problem and Challenges Goal: maximize the taxicabs’ probability of picking up passengers and 
maintain the taxicabs’ SoC on roads 
Rationale: regions with many and frequent appearance of passengers are 
better for charger deployment 
Methodologies: formulate an optimization problem to: 
• minimize total deployment cost 
• maximize likelihood of picking up passengers at chargers 
• ensure a certain level of SoC for the taxicabs 
To formulate this problem, we need to:  
• Measure the likelihood of passenger appearance (data analysis on 

Shenzhen dataset) 
− Spatial: weighted sum of building functionalities 
− Temporal: frequency of passenger appearance 

• Maintain electric taxicabs’ SoC 
− Build a generic traffic model to estimate taxicabs’ SoC 
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Large-scale Taxicab Mobility Dataset for Analysis 
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System Design of PickaChu 
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Experiment Setup 

SUMO is an open source, highly portable, microscopic and continuous 
road traffic simulator designed to handle large road networks. 

A charger example in SUMO A SUMO road network 
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Experiment Setup 

Parameter settings 

BYD e6 

• Use SUMO to simulate 1,000 taxicabs on road network for 24 hours. 

• Actual passengers’ requests happened on July 15, 2015. 

Introduction 
 
 

Overview 
 
 

System 
Design 
 
 

Performance 
Evaluation 
 
 

Conclusion 



51/54 

Experiment Results 

Ratio of the time of each operation phase 
Introduction 
 
 

Overview 
 
 

System 
Design 
 
 

Performance 
Evaluation 
 
 

Conclusion 



52/54 

Experiment Results 

• PickaChu’s travel phase with 

passengers on board (92%)  

• 15% higher than that of pCruise (77%) 

• 35% higher than that of OCSD (57%) 

• 33% higher than that of Baseline (59%) 

Ratio of the time of each operation phase 
Introduction 
 
 

Overview 
 
 

System 
Design 
 
 

Performance 
Evaluation 
 
 

Conclusion 



53/54 

Experiment Results 

• PickaChu’s travel phase with 

passengers on board (92%)  

• 15% higher than that of pCruise (77%) 

• 35% higher than that of OCSD (57%) 

• 33% higher than that of Baseline (59%) 

For more details: 
Yan L, Shen H, Li Z, Sarker A, Stankovic J.A., Qiu C, Zhao J, Xu C. Employing Opportunistic 
Charging for Electric Taxicabs to Reduce Idle Time. Proceedings of the ACM on Interactive, 
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Conclusion 

1. We designed the first work that aims at both maximally 

reducing the taxicabs’ idle time and supporting the continuous 

operability of the taxicabs through proper deployment of 

stationary wireless opportunistic chargers. 

2. We conducted extensive trace-driven experiments on SUMO to 

verify the effectiveness of PickaChu. 

3. In future work, we will consider the pattern of passenger 

appearance to optimize the dispatching and charging of 

electric taxicabs. 
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Li Yan, PhD Candidate  
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