
1

Muhammad Sajjad

Efficient Deep Learning Methods for IoT Applications: 
Current Challenges and Future Directions

08. 07. 2021

WINSYS 2021, 18th International Conference on Wireless Networks and Mobile Systems



2

INDEX

Main Contents
I. Keynote Speaker
II. Introduction
III. Efficient Deep Learning Methods for IoT 

Applications
IV. Current Challenges and Future Directions

O      O



3

INDEX

Main Contents
1. Keynote Speaker
2. Introduction
3. Efficient Deep Learning Methods for IoT 

Applications
4. Current Challenges and Future Directions

O      O



1. Speaker’s Introduction

4

12

8

180+

2458+

43+

32+

75+

As lead /Corresponding-author

As co-author

Participation in Research Projects

Total citations

Total impact factor

Professional and Research Experience

14/5MS/PhD Students in Supervision



2. Research Team

5

Siraj
(Ph.D.)
(2018-2022)

Imran Uddin
(Ph.D.)
(2018-2022)

Hikmat Yar
(Master)
(2017-2019)

Altaf Hussain
(Master)
(2017-2019)

Adnan Hussain
(Master)
(2020-2022)

Afnan Khan
(Bachelors)
(2016-2020)

Muhammad Munsif
(Bachelors)
(2016-2020)

Sarer Ul Amin
(Bachelors)
(2016-2020)

Asad Faraz
(Bachelors)
(2016-2020)

Muhammad Waqas
(Master)
(2020-2022)

Abbas Khan 
(Master)
(2020-2022)

Muhammad Irfan
(MS 2018-2020)
(Researcher)



3. Joint Research Areas

6

Digital Image 
Processing 
Laboratory

Video 
Summarization 

Image and 
Video Retrieval

Image Supper 
Resolution 

Energy 
Informatics

Data Analytics

Image and 
Video Analysis 

IoT Smart 
Home

Medical 
Imaging 
Analysis 

Action and 
Activity 

Recognition/ 
Violence 

Detection 

Information
Security

Embedded 
Vision



7

INDEX

II. Introduction
1. Conventional Machine Learning vs Deep 

Learning
2. Deep Learning in IoT Environment

O      O



1. Conventional Machine Learning vs Deep Learning
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Conventional machine learning basic working pipeline
Deep learning basic working pipeline for cloud training

Conventional machine learning Deep learning



2. Deep Learning in IoT Environment 
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• Big data is passed to cloud computing for intelligent processing

• Fog computing process data to address challenges including real-time processing 

• IoT devices such as Raspberry Pi captures various types of data

• Healthcare, including monitoring and managing illnesses

• Cities, including public safety, health, and traffic control

• Factories or industries, including operation management

• Energy, including the smart grid
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1. Camera Prioritization

Large visual sensor network

Select Abnormal Activities Camera

Violent violent violent

Main Theme

Camera selection

Data storage
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1. Camera Prioritization

Main contributions



2. Deep-ReID: Deep Features and Autoencoder Assisted Image Patching 
Strategy for Person Re-identification in Smart Cities Surveillance

• Computationally efficient framework that 
incorporates stacked autoencoder with 
convolutional neural network Squeeze-Net  
model.

• The filtering strategy in the proposed 
framework reflects the inclusion of only 
salient pixels in the final output. We suppress 
the pixels with less amount of information 
and consider only highly activated pixel 
values.

Main Contributions

• Improved 3%, 5%, and 4% Rank-1 accuracies 
for Market1501, CUHK01, and VIPeR datasets, 
respectively.

• Achieve real-time processing of standard 30 
frames per second.

Results

Framework

Results
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3. Towards Smart Home Automation using IoT Enabled Edge 
Computing Paradigm

Limitations
• No appropriate mechanism for health-care and fall detection in home

• Energy efficiency, automation, and no sensors data fusion mechanism

Main contributions



4. Activity Recognition Using Temporal Optical Flow Convolutional 
Features and Multilayer LSTM

• Human monitoring for identification of 
different activities is tiresome. 

• 24/7 fashion surveillance required salient 
information selection.

Motivation

• Only salient frames selection for processing 
using MobileNet CNN model.

• CNN based temporal optical flow features for 
sequence representation.

• Multi-layer LSTM network for activity 
sequence learning.

Method Description

• Improved 3% accuracy from state-of-the-art.
• Achieve real-time processing of standard 30 

frames per second.

Results

https://github.com/Aminullah6264/Activity_Rec_ML-LSTM
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1. Video Summarization in IoT Environment

Main contributions

Limitations



Input multi-view   
surveillance videos

Final multi-view
summary

Objects 
detection

Information 
computation

• Single-view surveillance has limited coverage.
• Multi-view video summarization (MVS) over 

resource constrained devices is needed for 
smart cities.

Motivation

• Suspicious objects detection over embedded 
devices.

• Reducing frames size before transmission 
over IIoT network to save resources.

• Novel entropy based information computation 
mechanism.

Method Description

• Increase of 0.1 in F-measure on Office MVS 
dataset.

• Encoding frames with 0.2~0.25 MB smaller 
size for wireless transmission.

Results

https://github.com/tanveer-hussain/Embedded-Vision-for-MVS

2. Intelligent Embedded Vision for Summarization of Multiview Videos 
in IIoT
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2. Video Summarization in IoT Environment (2)

Main contributions
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3. IoT Based Medical Image Analysis (1)

Main contributions

Proposed leukocytes segmentation and classification framework
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4. Embedded Vision (1)

Main contributions

Framework for self-driving using resource constrained device.Framework for self-driving using resource constrained device.
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5. Demo
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