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1 Introduction

This Manuel provides instructions for configuring and deploying the research project
”Wrong-Way Vehicle Detection Using YOLOv7 for Enhanced Traffic Safety”.This helps to
recreate experimental setup used for the research.The research experiments model train-
ing with three different versions of YOLO models YOLOv5,YOLOv7 and YOLOv8.The
manual contains the hardware,software and cloud requirements needed for the successful
recreation.

2 System Requirements

The model training part of the research is done using with the help of cloud computing
and the implementation of the application developed for wrong way vehicle detection is
executed locally.

2.1 Cloud Requirement

T4 GPU enabled Google Colab environment is used for model training process.

2.2 Hardware Requirements

The application part of the proposed system is executed locally in a Microsoft Windows
11 OS enabled MI Notebook Pro,the device specifications are given below .

• Processor: 11th Gen Intel(R) Core(TM) i5-11300H @ 3.10GHz 3.11 GHz

• Installed RAM: 16.0 GB (15.8 GB usable)

• System Type: 64-bit operating system, x64-based processor

2.3 Software Requirement

The following software’s are required to be installed locally for the execution.

• Python:Version 3.11.7

• Anaconda:Distribution of Python with pre-installed libraries and tools.
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2.4 Python Packages Required

2.4.1 ’Execution of Notebook File in Google Colab’

Following libraries are used in Google-Colab for successful model training.

Library Purpose
Open CV Library for real-time computer vision tasks
Imgaug Used for image augmentations
numpy Numerical computations
google.colab.files To upload and download from Colab

Table 1: Libraries and Their Purposes

2.4.2 Local execution of ’app.py’

The following python libraries and packages are required for successful execution of the
application. These libraries are included in file ”requirments.txt” along with code-artifact
shared.

Package Name Version
absl-py 2.1.0
asttokens 2.4.1
astunparse 1.6.3
cattrs 23.2.3
certifi 2024.8.30
charset-normalizer 3.4.0
colorama 0.4.6
contourpy 1.3.1
cycler 0.12.1
Cython 3.0.10
decorator 5.1.1
dnspython 2.6.1
executing 2.1.0
filelock 3.16.1
filetype 1.2.0
flatbuffers 24.3.25
fonttools 4.55.0
fsspec 2024.10.0
gast 0.5.4
google-pasta 0.2.0
grpcio 1.64.0
h5py 3.11.0
idna 3.7
imbalanced-learn 0.12.2
imutils 0.5.4
ipython 8.29.0
jedi 0.19.2
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Package Name Version
Jinja2 3.1.4
keras 3.3.3
kiwisolver 1.4.7
libclang 18.1.1
Markdown 3.7
MarkupSafe 3.0.2
matplotlib 3.9.2
matplotlib-inline 0.1.7
ml-dtypes 0.3.2
mpmath 1.3.0
namex 0.0.8
networkx 3.4.2
numpy 1.23.5
opencv-python 4.10.0.84
opencv-python-headless 4.10.0.84
opt-einsum 3.3.0
optree 0.11.0
packaging 24.2
pandas 2.2.3
parso 0.8.4
pillow 11.0.0
pmdarima 2.0.4
prompt toolkit 3.0.48
protobuf 4.21.2
psutil 6.1.0
psycopg2 2.9.9
pure eval 0.2.3
Pygments 2.18.0
pymongo 4.6.3
pyparsing 3.2.0
python-dateutil 2.9.0.post0
pytz 2024.2
PyYAML 6.0.2
requests 2.32.3
requests-cache 1.2.0
retry-requests 2.0.0
roboflow 1.1.48
scipy 1.14.1
seaborn 0.13.2
six 1.16.0
stack-data 0.6.3
sympy 1.13.1
tensorboard 2.16.2
tensorboard-data-server 0.7.2
tensorflow 2.16.1
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Package Name Version
tensorflow-intel 2.16.1
tensorflow-io-gcs-filesystem 0.31.0
termcolor 2.4.0
thop 0.1.1.post2209072238
torch 2.5.0
torchaudio 2.5.0
torchvision 0.20.0
tqdm 4.67.0
traitlets 5.14.3
typing extensions 4.12.2
tzdata 2024.2
url-normalize 1.4.3
urllib3 2.2.3
wcwidth 0.2.13
Werkzeug 3.1.3

2.5 Steps to Install and Setup Environment

1. Install Anaconda from website https://www.anaconda.com/download

2. Open Anaconda prompt and create conda environment using command:

conda create --name env python=3.11.7

3. Activate the environment using command:

conda activate env

4. Run the command:

conda install pip

5. Install requirements from file requirements.txt using command:

pip install -r requirements.txt

3 CodeArtifact Folder

The contains the contents of the shared folder.The table 3 explains the contents of the
folder and its purpose.
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Name Type Description
Results model training Folder Contains results of model training
Saved model Folder Contains best.pt loaded in app.py
violations Folder Violation images
Yolov7 Folder Cloned from git to load the model in app.py
app.py Python file Application
dataset.ipynb Jupyter Notebook file Contain dataset description
dataseturl.txt Txt file URL of dataset
requirements.txt Txt file Packages for pip install
t1.mov Video file For Testing application
T2.mp4 Video file For Testing application
v5model.ipynb Jupyter Notebook file Model training YOLOv5
v7model.ipynb Jupyter Notebook file Model training YOLOv7
V8model.ipynb Jupyter Notebook file Model training YOLOv8

Table 3: Summary of files and their descriptions.

4 Code Files

The project contains four files: three Jupyter Notebook files which are executed in Google
Colab, and one Python file that can be executed locally. The details of each file are as
follows:

1. dataset.ipynb: This file contains code to understand the dataset, its classes, and
annotations.

2. v5model.ipynb: This file is used for model training with YOLOv5. The best
weights and results are downloaded after training the model.

3. v7model.ipynb: This file is used for model training with YOLOv5. The best
weights and results are downloaded after training the model.

4. v8model.ipynb: This file is used for model training with YOLOv5. The best
weights and results are downloaded after training the model.

5. app.py: This file loads the best-trained model weights and detects violations from
input videos. When running the application, the user will be asked to enter the
video file name and the reference direction. The allowed reference direction is set
by clicking two points on the screen, and it will display the allowed direction.

5 Data Sources

The dataset used in for model training is downloaded from Roboflow.The URL for the
dataset .1 .It contains 1961 images with 6 classes of vehicles annotated.

The video footage used for testing of the system is downloaded which are publicly
available.Both videos t1.mov 2 and t2.mp4 3 are added with the code folder shared.

1Dataset url: https://universe.roboflow.com/aliyahhalim/vehicle-detection-q8q4n
2t1.mov:https://www.pexels.com/video/a-double-lane-highway-for-road-travelers-4261446/
3t2.mp4:https://www.videezy.com/travel/5651-cars-pass-under-an-overpass
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6 Code Execution

The jupyter notebook files can be executed in Google Colab (https://colab.google/).you
can upload the ’ipynb’ files and execute the code directly .The dataset will be downloaded
to the cloud resource directly and processed.There is no need to upload dataset. The
python application ’app.py’ file can be executed locally in the activated Anaconda python
environment which is discussed before.

1. Change directory to the saved unzipped code-artifact folder using the cd command:

cd "path"

2. Run the code using the following command:

python app.py

One the application is up and running user will be prompted to give file name give
name of the video files with format of video(eg: t1.mov ) and then user will be prompted to
enter reference direction.The direction has to be entered by clicking two points on screen
which has to align with the vehicle movement direction.If the first click is considered as
A and second is considered as B.The allowed movement direction is from A to B and the
opposite direction is considered as wrong way.

7 Codes

The file dataset.ipynb contains the exploration of dataset before training .File is executed
on Google Colab and dataset is loaded directly into the cloud resource and understanding
of the dataset and the augmentation which is done on each model training code.

Figure 1: Dataset downloading and unzipping .

7.1 Augmentation

Using imgaug library augmentation for the train image set of the dataset is done.It
includes making changes to the dataset images along with updating the label file.For
label file initial label file is parsed and after making sufficient changes it is converted
back to YOLO format.
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Figure 2: Code for counting number of images .

Figure 3: Sample data from Dataset.

Figure 4: Augmentations applied to images.
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Figure 5: Parsing label file for updating labels after augmentation

Figure 6: Converting Back to YOLO Format

Figure 7: Sample image after augmentation

7.2 Model Training

The model training for each Model versions of YOLO are also done in cloud resource with
T4 GPU.The ’v5model.ipynb’,’v7model.ipynb’ and ’v8model.ipynb’ does the model train-
ing and after sucessful completion of execution the results of the training is downloaded
from cloud system as zip file and saved for evaluation
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Figure 8: Cloning YOLOv5 from original repository

Figure 9: Sample image after augmentation

Figure 10: Model Evaluation Code YOLOv5

Figure 11: Cloning v7 from git repository
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Figure 12: Model training Code YOLOv7

Figure 13: Code for validating using best.pt model after training

Figure 14: Screenshot of validation result of YOLOv7

Figure 15: importing YOLOv8 to python Environment

Figure 16: SModel training for YOLOv8
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Figure 17: Model Validation YOLOv8

7.3 Python File (app.py)

The app.py contains the detection part of the project and will load the model and process
videos frame by frame and detect violations .Few snapshots of the application is attched.

Figure 18: Loding the saved YOLOv7 model ’best.pt’

The ’best.pt’ five which is saved in the folder saved model is the same ’best.pt’ which
is available inresultmodeltraining\v7100\train ,obtained after training of model.

Figure 19: Code to get mouse click from user for reference direction

11



Figure 20: Processing video Frame by Frame

8 Results

The results both train and validation of the model training done using respective YOLO
models are saved in ’results model training’ folder.These are directly downloaded from
the Google Colab after execution of the model training code.It contains figures precision-
recall curve,precision-confidence curve ,Recall confidence curve,F1-Confidence curve and
normalized confusion matrix. Also the weights folder contains the saved model with the
best result with name ’best.pt’.It contains both train results and validation results.

Figure 21: Training and Validation Metric Plotted over epochs YOLOV8
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Figure 22: Training and Validation Metric Plotted over epochs YOLOV7

Figure 23: Training and Validation Metric Plotted over epochs YOLOV5
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