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Guest editorial 

 

Load Balancing of Sensory Data for IoT Deep Learning Applications with Edge/Fog 

Computing (VSI-lbdl)  

 

Background 

In the last decade, evolution of Internet of Things (IoT) has controlled various application 

domains such as emergency management, industrial applications, health care systems, real-
time systems, and has been foreseen to flourish in future. The populace of IoT-based devices 

has been extended to 30 billion and expected to surpass 500 billion by 2030. This fact has led 

to various challenges, like how to extract and manage huge amounts of data that are constantly 

generated by IoT devices. This gives rise to solutions for IoT based on edge/fog computing 

that can move the data processing towards the edge of network as cloud-based deployments are 

not able to meet the increasing demands of clients. Nowadays, the Deep learning (DL) 

approach is used to extract information from IoT devices that are deployed in edge/fog 

computing environment due to its multi-layer structuring. DL in IoT is performed as layered 

processing in a distributed manner between edge and fog by extracting new features 

automatically for different problems. For the extraction of information from huge volume of 

real time data of IoT devices, data processing needs to be done close to the end devices where 

the data is produced (the edge). Since the prevailing edge nodes have inadequate processing 

capability, it is necessary to design and develop efficient load balancing strategies to optimize 

the performance of IoT devices for deep learning applications with edge/fog computing. 

The aim of this special section is to deal with various challenges such as hardware design, 

theoretical modeling, system architecture and analysis of deep learning applications in IoT 

using edge/fog computing. The focus is therefore on high-quality original papers aiming at 
demonstrating effective and efficient DL approaches for edge/fog, which at the same time 

considers data, device and infrastructure perspectives and related issues. This special section 

will cover recent technical advances with respect to IoT edge/fog computing, including 

strategies and protocols, architectures, emerging models, test-beds, applications, systems and 

field deployments. Nevertheless, numerous challenges exist for synchronization of the edge 

devices with other edge devices and fog under vibrant network circumstances and diverse 

processing competencies to deal with privacy issue and application-level performance.   

 

Papers in this special section 

A total of 43 papers were submitted.  Each paper was reviewed by three or more experts during 

the assessment process.  After evaluating the overall scores, 8 papers were selected for 

inclusion in this special section.  The selected papers present in-depth studies of practical 

issues and challenging problems in applied neural network, edge computing, applied IoT, deep 

learning, cloud load balancing and fog computing. 

 

Following is a brief description of the accepted papers. 

 
In the paper by Vialiy Yemelyanov, et al [1], the authors apply the neural network in diagnosis 

and forecasting of technical condition of critical production facilities at metallurgical works. 

The use of neural network makes it possible to timely replace the damaged metallurgical iron 

or delegate repair process. 

 

In the paper by Harsh Taneja and Supreet Kaur [2], the authors present an ensemble model to 

classify reviews as fake or genuine. A mode to correctly label CloudArmor dataset is also 

presented. The trained model is able to yield the higher accuracy up to 97.51%. 

 

In the paper by Ching-Han Chen, et. al. [3], the authors added a new hardware layer in the fog 

edge computing IoT (FECIoT) architecture. A 3.5-tier edge computing AIoT (ECAIoT) 

architecture was developed based on microservice, container, and hardware artificial 

intelligence engine technology, as well as an Internet of Things protocol. Then, an experiment 

was designed to verify the feasibility of this architecture. 



In the paper by Xiaojie Yu, et. al. [4], the authors introduce a novel three-layer Cloud-Edge-

IoT traffic flow edge computing architecture, and then proposes a short-term Traffic Flow 

Prediction Method based on Spatial-Temporal Correlation (TFPM-STC). The data 

preprocessing and traffic flow prediction are added at the edge layer and PCA is used to 

analyze the correlation of each intersection. 

 

In the paper by Imran Ahmed, et. al. [5], the authors present an IoT based crowd monitoring 

system that utilizes a deep learning model to detect and count people using an overhead view 
perspective. The proposed mechanism is able to count the number of people leaving or 

entering the scene. 

 

In the paper by Harvinder Singh, et. al. [6], the authors proposed a crow search based load 

balancing algorithm (CSLBA) as a solution for the task to resource mapping problem. The 

proposed approach allocates the best resource to the tasks submitted by the users while 

considering parameters like average power consumption of data center (APCDC), cost of the 

data center (CDC) and data center loading (DCL). 

 

In the paper by Nabajyoti, et. al. [7], the authors present an intra-domain fog node 

collaborative scheme to share the load of an overloaded fog node such that the timely service is 

guaranteed. The proposed load-sharing scheme also takes care of the security aspect by 

developing a trust-based load offloading method. Moreover, the designed trust-based load 

offloading method is distributed in nature such that a constant time and message complexity is 

achieved. 

 

In the paper by Harish Kumar, et. al. [8], the authors propose an IoT and deep learning inspired 
multi-model system for detection and monitoring Active Fire Locations in agricultural 

activities. The fire detection system is hardware component that works on fusion of IoT and 

deep learning-based detectors. The IoT module of the proposed system works on fusion of 

various types of sensors using powers of fuzzy logic and provides real-time detection of AFL 

in close proximity. 

 

Final thoughts 

We hope that this special section provides researchers a platform to present their research ideas 

to the all-academic and research community.   

The guest editors would like to thank the authors, reviewers, etc. on behalf of the entire editorial 

board and the publisher. It was with the mere co-operation, enthusiasm, and spirit of the authors 

and reviewers we could make special issue a grand success. 
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