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Executive Summary 

Title: Real-time Data Analytics Using Edge Computing Infrastructure with Applications 
for Smart City 

Project ID: 7a.024.TUT 

Today’s Date: 14 Feb 2018 Estimated Start Date: 1 Aug 2018 Type:   [ x ] New     [   ] Continuing 
Principal Investigator: Moncef Gabbouj University: TUT Email: moncef.gabbouj@tut.fi 
Other Project Participants: Co-PI Honglei Zhang, Researcher Lei Xu 
Project Description: Smart City applications connect data that never need to be brought together. Analytics of these data is  more 
challenging than ever before, in particular for real-time applications. Edge computing infrastructure provides facilities to process the 
data near the source of it. It enables real-time applications that perform complicate tasks with high demands of computing 
capacities. These applications involves various technologies such as computer vision, data mining, information fusion and distributed 
data processing. For example, road surface inspection and road condition monitoring is normally an expensive and tedious process 
and often requires specialized vehicles. Using deep learning technologies in computer vision and data fusion, we can develop a more 
efficient  and affordable system for these kinds of tasks. However, the current machine learning algorithms are designed to work in 
centralized computing environment, where data and computing resources are together. We expect to provide novel machine 
learning algorithms for real-time data analytics that take advantages of edge computing infrastructure to solve the challenges in 
smart city applications. The computing units are close to the source of the data and the complicate computing can be distributed to 
nearby computing units.  
Experimental Plan: During the project period, the focus will work towards:  
• Collecting appropriate datasets for surveillance, monitoring and inspection in Smart City 
• Design a deep neural network structure that can process video data in real-time for monitoring purpose in Smart City 
• Training and testing the designed network; implementing a demo using a real environment if applicable 
Related Work: Smart city aims to improve the quality of life and the satisfaction of the citizens living in the city [3]. A vast variety of 
applications are under the umbrella of the Smart City concept. For example, automatic road surface condition inspection is important 
for city regulators to arrange maintenance work [2]. So far, there has been very little research in solving these kinds of problems using 
edge computing infrastructure. With the fast development of deep learning technology, computer vision technology has be evolved 
dramatically that many real-time and complicate problem can be effectively solved. Real-time video analysis with deep neural networks 
(e.g. CNN) have achieved considerable results, such as in [1]. These works implement existing CNN structures to detect objects in 
sequential video frames.  
[1] J. Redmon, and A. Farhadi,  ”YOLO9000: Better, Faster, Stronger”, arXiv: 1612.08242  
[2] H. Oliveira and P. L. Correia, "Road surface crack detection: Improved segmentation with pixel-based refinement," 2017 25th 
European Signal Processing Conference (EUSIPCO), Kos, 2017, pp. 2026-2030. 
[3] P. Neirotti, A. D. Marco, A. C. Cagliano, G. Mangano, F. Scorrano, Current trends in Smart City initiatives: Some stylised facts, In 
Cities, Volume 38, 2014, Pages 25-36, ISSN 0264-2751 
How this project is different: The novelty of this project lies in two 
aspects. First, it aims to design machine learning algorithms that 
balance the computing complexity and data transferring cost. 
Second, the designed algorithms have the potential to be 
distributed in multiple nearby units and these units can cooperate 
to complete a complex task. 

Milestones: 
3 months:  Dataset preparation  
6 months:  Design DNN architecture and learning scheme 
9 months:  Fine tune and adjusting learning algorithm 
12 months:  Implement a demo  

Deliverables: 
1. Datasets  
2. Scientific paper of the system 
3. Pre-trained deep learning model 
4. Demo of whole project 

   Proposed Budget: 
  Researcher Salary                   
  Indirect salary costs 
  Overhead  
  Travel 
  Material and other costs 
  Total 

   
     €34,400 
     €18,232 
     €50,527 
     €8,000 
     €3,841 
     €115,000 

How this Project may be transformative? The project can be widely used in different applications of Smart City, such as surveillance 
and inspection, etc. The algorithm itself will be also important for applications using edge computing. 
Potential Member Company Benefits: The output of this project is quite applicable to several companies. It is a future trend to apply 
machine-learning algorithms in applications that require close-data computing. This not only shows the potential of the new 
communication and computing technologies, but also provides first-hand analysis of real-time computer vision applications in this new 
environment. 



 

 

 

 
 

A National Science Foundation 
IUCRC 

 

www.nsfcvdi.org                                                                                                                           CONFIDENTIAL and PROPRIETARY to CVDI 

Progress to Date: A rich set of machine learning algorithms has been developed TUT in the past 6 years. So far, we have tested existing 
CNN-based video object tracking model in various video datasets. Our previous CVDI project has demonstrated the potentials of fast 
up-link network connection. We are extending this results to algorithms that using the capacities of edge computing infrastructure.  
Estimated Knowledge Transfer Date: 12 months 

 




