
See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/342353841

A Resource Optimization Framework for Federated Learning Over Wireless

Networks

Conference Paper · June 2020

CITATIONS

0
READS

63

3 authors:

Some of the authors of this publication are also working on these related projects:

Game Theory View project

Real-time Emotion Analysis through Bio-sensor Observations using Deep Learning View project

Latif U. Khan

Kyung Hee University

35 PUBLICATIONS   751 CITATIONS   

SEE PROFILE

Umer Majeed

Kyung Hee University

21 PUBLICATIONS   110 CITATIONS   

SEE PROFILE

Choong Seon Hong

Kyung Hee University

937 PUBLICATIONS   10,542 CITATIONS   

SEE PROFILE

All content following this page was uploaded by Umer Majeed on 22 June 2020.

The user has requested enhancement of the downloaded file.

https://www.researchgate.net/publication/342353841_A_Resource_Optimization_Framework_for_Federated_Learning_Over_Wireless_Networks?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/342353841_A_Resource_Optimization_Framework_for_Federated_Learning_Over_Wireless_Networks?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Game-Theory-9?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Real-time-Emotion-Analysis-through-Bio-sensor-Observations-using-Deep-Learning?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Latif-U-Khan-2?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Latif-U-Khan-2?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kyung_Hee_University_Computer?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Latif-U-Khan-2?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Umer-Majeed?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Umer-Majeed?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kyung_Hee_University_Computer?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Umer-Majeed?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Choong-Seon-Hong?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Choong-Seon-Hong?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Kyung_Hee_University_Computer?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Choong-Seon-Hong?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Umer-Majeed?enrichId=rgreq-5093421d08f726c8b36929ec829e09f3-XXX&enrichSource=Y292ZXJQYWdlOzM0MjM1Mzg0MTtBUzo5MDUxMjYzNTcyNTQxNDVAMTU5MjgxMDM0ODIwOQ%3D%3D&el=1_x_10&_esc=publicationCoverPdf


A Resource Optimization Framework for Federated Learning Over 
Wireless Networks  

 



Cloud

Global Switch

Global 

Controllers

Local 

Controllers

SBS

Macro BS

Local Switch

Sub-Global 

Model

Sub-Global 

Model

Sub-Global 

Model

Core Network

Global Model

SSS

Local Models 

aggregation

Sub-glboal Models 

aggregation

 



 

 

 
[1] L. U. Khan, I. Yaqoob, N. H. Tran, S. M. Kazmi, T. N. Dang, and C. 

S. Hong, “Edge Computing Enabled Smart Cities: A Comprehensive 

Survey,” arXiv preprint arXiv:1909.08747, 2019. 

[2] W. Saad, M. Bennis, M. Chen, “A vision of 6G wireless systems: 

Applications, trends, technologies, and open research problems,” arXiv 

preprint arXiv:1902.10265, 2019. 

[3] N. H. Tran, W. Bao, A. Zomaya, M. N. H. Nguyen, C. S. Hong, 

“Federated Learning over Wireless Networks: Optimization Model 

Design and Analysis,” IEEE Conference on Computer Communications, 

pp. 1387-1395, 2019.  

[4] L. U. Khan, N. H. Tran, S. R. Pandey, W. Saad, Z. Han, M.  N. 

H.Nguyen, and C. S. Hong, “Federated learning for edge networks: 

Resource optimization and incentive mechanism,” arXiv preprint 

arXiv:2917118, 2019. 

[5] M. Chen, Z. Yang, W. Saad, C. Yin, H.V. Poor, and S. Cui, "A joint 

learning and communications framework for federated learning over 

wireless networks," arXiv preprint arXiv:1909.07972 (2019). 

[6] M.S.H. Abad, E. Ozfatura, D. Gunduz, and O. Ercetin, "Hierarchical 

federated learning across heterogeneous cellular networks," arXiv 

preprint arXiv:1909.02362 (2019). 

[7] Y. Gu, W. Saad, M. Bennis, M. Debbah, and Z. Han, "Matching 

theory for future wireless networks: Fundamentals and 

applications," IEEE Communications Magazine, vol. 53, no. 5, pp. 52-

59, 2015. 

[8] L. Song, D. Niyato, Z. Han, and E. Hossain, "Game-theoretic 

resource allocation methods for device-to-device communication," IEEE 

Wireless Communications, vol. 21, no. 3, pp. 136-144, 2014. 

[9] S. M. A. Kazmi, N. H. Tran, W. Saad, Z. Han, T. M. Ho, T. Z. Oo and 

C. S. Hong, "Mode selection and resource allocation in device-to-device 

communications: A matching game approach," IEEE Transactions on 

Mobile Computing, vol. 16, no. 11, pp. 3126-3141, 2017. 

 

 

 

 

 

View publication statsView publication stats

https://www.researchgate.net/publication/342353841

