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1 Introduction 
 

The configuration manual contains the system requirements for implementing the research 

project. It contains the software and hardware specifications and configurations made for the 

execution of code. It also explains the implementation of the code used to achieve the results. 

 

2 System Configuration 

2.1 Software Specification 

• Obtain student version account from MathWorks.com 

• Install MATLAB installer for MATLAB R2021b version from MathWorks 

Downloader 

• Select the folder to install the software and run the installer along with the Products 

required. 

 
 

• Once installed, open Matlab and navigate to the location where the code is located as 

by clicking on the highlighted section (in this case my source is 
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D:\NCI\Sem3_FinalProject) and double click on the code files, Code_Edge_Fog.m 

and Code_Cloud.m 

• Code_Edge_Fog.m contains the code executed at the Edge and Fog nodes and 

Code_Cloud.m contains code executed in the cloud. 

• The code can be executed using the Run button (highlighted in the below screenshot) 

 
 

2.2 Hardware Specification 

• Dell Inspiron 15 (5510), 512GB SSD, DDR4 8GB RAM 

• Processor: Intel Core i5 with 3.10GHz clock speed 

• GPU: NVIDIA MX450 2GB GDDR5 

• Operating System: Windows 11 

 

3 Data Generation 
 

• Video CCTV footage of a road located in India named “Hyderabad Gachibowli 

Biodiversity Flyover” was downloaded from YouTube. 

• Create a folder named images_cam1 in the same directory where the code is. This is 

where all the extracted video frames will be stored. For the test video provided there 

are 2999 frames. 

• Below code was executed to extract the frames from the CCTV video footage and 

then read the frames back into the buffer for further implementation in Edge node. 
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• Vehicle sensor dataset was downloaded from Kaggle (URL mentioned) and stored in 

local drive where the code is stored. 

https://www.kaggle.com/datasets/indiadatabases/car-temprature-and-imu-data. 

• Below code is executed to fetch the sensor data and store only relevant (accelerometer 

Gx, Gy, Gz and gyroscope readings Anglex, Angley, Anglez). 

 

 
 

 

4 Implementation 

4.1 Implementation at Edge node: 

• Below code snippet is used to read each image from the buffer and then the 

subtraction of 2 consecutive frames is carried out. 

• All the differences are stored in the variable. 

• Maximum value of difference is found from the stored variable. 

https://www.kaggle.com/datasets/indiadatabases/car-temprature-and-imu-data
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• Next code snippet is used normalize the values which brings all the values between 0 

to 1.  

• The vehicle detection limit is set to 0.7 and if the value (vnormal) is greater than 0.7, 

it means that the frame consists of new information and can be transmitted. 

• Frames to be transmitted are then written to a file and data drop rate is calculated. 

• Experiments were carried out to find out the best vehicle detection limit(varying it 

from 0.5 to 0.8) and 0.7 was selected as the optimized value. 
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4.2 Implementation at the Fog Node 

• After reading all the frames transmitted from the Edge node, the frames are resized to 

achieve compression to reduce computation load. 

• All the resized frames are stored in variable imR. 

 

 
• Below snippet is used to validate the sensor data. For both the sensors, the invalid and 

missing values are changed to an invalid indicator (1200 in this case) as it is easy to 

skip such values. 

• The same code is repeated for all the sensors data. 
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• After removing the invalid values, the repeated values also need to be dropped. Below 

snippet is used to drop such repeated values 

• The same process is carried out for all the sensors’ data (gyroscope and 

accelerometer) 

 

 
 

• Once all the sensors data is filtered in the previous steps, interlacing of the data is 

started which includes adding an escape character to identify the type of the data. 
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• Interlaced data is stored in variable dataCLD. 

 
 

• All the interlaced data is saved to the local drive in the same working directory with 

name CLD.mat which is a binary file. 

 
 

4.3 Implementation in Cloud 

• Below code snippet is used to load the interlaced data which was stored in the local 

directory from CLD.mat. 
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• Below code snippet extracts the data from the interlaced data stored retrieved in above 

code 

 
 



9 
 

 

• Traffic management is carried out based on the ratio between each gyroscopic value 

and the maximum value in that particular direction which is defined as the traffic 

factor. 

• Experiments are carried out to find the optimum value of the traffic factor. All the 

results are plotted and published in the results section. 

 
 

• Using below code the future values are predicted using the Auto-regression process. 

In the code below, value of Gx is predicted using the previous values. 

• The number of previous values used to predict the new value is varied to find out the 

optimum result with least error.  

• In this case, 5 previous values are used to predict the new value. 
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