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Introduction – EV parking + Edge computing
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Maintained

Limited resources

⇒ Resource allocation & utilization

● Background

● Motivate us to propose

○ Scenario of smart EV parking lots + edge computing system

○ Methods to achieve efficient resource allocation and fast service provisions



System Model
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● 3-tier edge computing architecture in IEEE 1935 standard

● 4 services included: SECC, Charging Space Detection, Charging Space Monitoring, 

Video Streaming



System Model
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• EV owners‘ mobile devices +
EV charging stations

• Request for services

1. U = {1,2, …, U}



System Model
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• EV owners‘ mobile devices +
EV charging stations

• Request for services

• Computer-level entity with limited resources
• Provides services
• Send resource and request information to 

control node

C = {1,2, …, C}
1. 2. U = {1,2, …, U}



System Model
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• Control-level entity 
• Collects data and pass to EFO
• Pass control messages to compute 

nodes

• EV owners‘ mobile devices +
EV charging stations

• Request for services

• Computer-level entity with limited resources
• Provides services
• Send resource and request information to 

control node

C = {1,2, …, C}
1. 2. 

3. 

U = {1,2, …, U}



System Model
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• Orchestrator-level entity
• Global view of the system 
• Runs proposed algorithm to predict future requests, 

make service deployment and assignment 
decisions

• Control-level entity 
• Collects data and pass to EFO
• Pass control messages to compute 

nodes

• EV owners‘ mobile devices +
EV charging stations

• Request for services

• Computer-level entity with limited resources
• Provides services
• Send resource and request information to 

control node

C = {1,2, …, C}
1. 2. 

3. 

4. 

U = {1,2, …, U}



QoE Models
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Supply equipment communication controller (SECC)

Charging space detection (CSD) Charging space monitoring (CSM)

Video streaming (VS)

Average response time Model accuracy

Initial waiting time

Video resolution

Weight factorsS = {SECC, CSD, CSM, VS}

Service priority: SECC > CSD = CSM > VS



Main Problem Formulation

, where

Total CPU limit of the compute node

Total memory limit of the compute node

Total uplink capacity limit of the compute node

Total downlink capacity limit of the compute node

Total uplink capacity limit of the end device

Total downlink capacity limit of the end device

priority of 
service type s

Request from end device u for service s be accepted at most once 

request from end device u
for service s (boolean)

corresponding 
QoE value

Objective 

Constraints 
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whether deploy service s requested by 
user u on compute node c (boolean)



Proposed Method
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P1: Request Prediction – Method & Simulation Result

Average request data in the past w time slots as the probability of the next time slot

⇒More similar to the real request data
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P2: Service Assignment Decision

Goal: Assign requests to appropriate compute nodes in advance for optimizing resource 

efficiency and fast service provision based on

Original Estimated
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Estimated QoE Models

Original Estimated
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Exact RTT ⇒ Average RTT

Exact execution time ⇒ Average execution time



P2: Service Assignment Decision – Methods

Method 1: Maximum-chosen Algorithm

● Greedy based

● Choose the one with maximum estimated v value if required resources are available

Method 2: Collaborative Optimal Decision Search (CODS)

● Integer linear programming (ILP) based

● Formulate objective function and constraints into an ILP problem
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P2: Service Assignment Decision – Simulation Result

Predicted probabilities as inputs
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Actual requests as inputs

CODS has the best performance.



Conclusion

● Proposing a scenario combining EV parking lots and an edge computing system 

● IEEE 1935 standard

● Formulate (estimated) QoE models for four frequently used services in EV parking 

scenario

● Request prediction + Maximum-chosen / CODS method ⇒ Fast service provisions + 

resource efficiency maximization 
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Thank you very much for listening.



Appendix – Parameters Settings
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Appendix – Maximum Chosen Algorithm 
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