
Joint Radio and Computational 
Resource Allocation in IoT Fog 

Computing
IEEE TRANSACTIONS ON VEHICULAR 

TECHNOLOGY, VOL. 67, NO. 8, AUGUST 2018
Yunan Gu , Zheng Chang , Miao Pan ,

Lingyang Song , and Zhu Han

1



Radio and Computational Resrouce Allocation 
Problem in IoT Fog Computing

• Goal: optimize the system performance and improve 
user satisfaction
• Factors: service delay, link quality, mandatory benefit
• Problem: maps user 

and resource pair
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User Satisfaction

• Service delay is used as satisfaction measurement
• Transmit rate =
• Service delay = 
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SP Revenue

• Price offer is used as SP revenue measurement
• Offer from each user:

• Total revenue for each SP:
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Problem Formulation
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Delay	requirement

SINR	requirement

Capacity	constraint	for	channel

Capacity	constraint	for	fog	node

Capacity	constraint	for	SP

Overall	cost	performance	
for	users



SPA Algorithm
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User-Oriented Cooperation Strategy
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Performance Evaluation
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• Setup:
• Each SP owns 5 channel with bandwidth 5MHz
• Each fog node computation ability [5,6] ∗ 10)*𝑐𝑦𝑐𝑙𝑒𝑠/𝑠𝑒𝑐
• Data size and delay requirement of each user [2,8]Mb, [6,7]sec



Performance Evaluation
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Performance Evaluation
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Conclusion

• This article has seen the radio and computational 
resources as discrete value
• Compare the QoS of our and their algorithm
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