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Guest Editorial
Introduction to the Special Section on Efficient
Network Design for Convergence of Deep Learning
and Edge Computing

C ONSIDERING the distribution and heterogeneity of
edge computing system, it brings great challenges to the
design of efficient neural networks for edge computing. The
current network design less considers the scenarios and frame-
works where the model is to be deployed, and do not regard
the design of efficient models for edge computing systems as
specific research topics. Therefore, the efficient deep neural
network design should be deeply investigated on edge com-
puting scenarios.

The special section of “Efficient Network Design for Conver-
gence of Deep Learning and Edge Computing” focused on the
state-of-art neural network design for convergence of deep learn-
ing and edge computing. Thanks to the extensive efforts of
the reviewers and the great support from the Editor-in-Chief Dr.
Jianwei Huang, we were able to accept 5 contributed articles cov-
ering several important topics, from the distributed long short-
term memory neural networks, to the multiple gradient descent
design, to the resource-constrained neural architecture search on
edge devices, cloud versus edge deployment strategies, and
orthogonal super greedy learning. A brief review follows:

First, we would like to introduce the significance and poten-
tial impact of the feature article “DLSTM: Distributed long
short-term  memory neural networks for the Internet of
Things” by Wen et al., in which a new distributed sequential
learning framework based on the model structure marginal
decomposition technique and the multiscale learning tech-
nique was proposed to lay momentous foundation for light-
weight distributed collaborative learning as well as pioneers
one fresh utility pathway for deep learning among IoT. In this
DLSTM, a novel cloud-edge-end collaborative computing
architecture was built to decouple the structure of Long Short-
Term Memory model layer by layer, breaking through the lim-
ited calculation capacity bottleneck of intelligent edge devices
where the spatiotemporal large-scale data learning capability
is significantly promoted via the distributed local memory
transmission couple with the centralized global feature extrac-
tion. This paper contains potential practical value in respect-
able future IoT intelligent scenarios, such as emotion
recognition in smart home, multi-area environmental detection
in smart environmental protection, automatic driving in smart
traffic, video monitoring in smart security, to name just a few.
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Multi-task learning technique is widely utilized in machine
learning modeling where commonalities and differences
across multiple tasks are exploited. Zhou et al. in “A multiple
gradient descent design for multi-task learning on edge com-
puting: Multi-objective machine learning approach” intro-
duced a multi-gradient descent algorithm for the multi-
objective machine learning problem by which an innovative
gradient-based optimization is leveraged to converge to an
optimal solution of the Pareto set.

Lyu et al. in “Resource-constrained neural architecture
search on edge devices” employed multi-objective Neural
Architecture Search (NAS) on the resource-constrained edge
devices. The framework was proposed for multi-objective
NAS on edge device, which comprehensively considers the
performance and real-world efficiency. The improved Mobile-
Net-V2 search space also strikes the scalability and practical-
ity, thus a series of Pareto-optimal architectures are received.
Benefits from the directness and specialization during search
procedure, the experiment on JETSON NANO shows the
comparable result with the state-of-the-art models on
ImageNet.

Ammar et al. in “Cloud versus edge deployment strate-
gies of real-time face recognition inference” presented a
real-world case study on deploying a face recognition appli-
cation using MTCNN detector and FaceNet recognizer.
Considering challenges faced to decide on the best deploy-
ment strategy, three inference architectures were proposed
for the deployment, including cloud-based, edge-based, and
hybrid. Furthermore, the performance of face recognition
inference was evaluated on different cloud-based and edge-
based GPU platforms.

Yan et al. in “Orthogonal super greedy learning for sparse
feedforward neural networks” proposed an Orthogonal Super
Greedy learning (OSGL) method for hidden neurons selection.
The OSGL selects more than one hidden neurons from a given
network structure in a greedy strategy until an adequate sparse
network has been constructed. Theoretical analyses show it
can reach the optimal learning rate.

In summary, the collected articles not only offer innovative
application scenarios but also shed light on the underlying
principles of efficient network design for convergence of deep
learning and edge computing. We hope that this timely special
section will trigger more future work in the emerging area.
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