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1 Requirement Guide

Please follow the following steps to run the YOLOv7(Wang et al., 2022) code that was used
in the research project. This document will discuss all the requirements that are required to
run the code from scratch.

2 Machine Hardware Requirement

It is to be noted that the Deep Learning model requires GPU to train faster, using CPU could
take a very long time, so it is recommended to use GPU while training the model. Google
Colab was used for training the model as free GPU resources are available in Colab.
Following are the details of the GPU used and the Processor and CPU.

GPU Model: Tesla T4
Processor: Intel(R) Xeon(R)
CPU @ 2.20GHz CPU Cores: 2

3 Machine Software Requirement

The Software Requirements used for the project are as follows:
e Environment used to run the code = Google Colab
Google Drive is linked to the Colab to save the files.
Programming language used = Python, version (3.10.12)
Code was written in Jupyter Notebook format .ipynb’ files
Other software includes Microsoft Excel to write the summary of research papers,
overleaf to write the Report, and Microsoft Word to write the configuration file.

4 Environment Setup

Firstly, to train the YOLOV7 model the YOLOV7 repository is to be downloaded from
GitHub, the link for the GitHub is: https://github.com/WongKinYiu/yolov7.git
It can directly be downloaded or

e “lgit clone https://github.com/WongKinYiu/yolov7.git” command can be used in the
colab notebook to clone the repo in colab environment.

Once the repository is downloaded, the next step is to change the directory inside the
YOLOV7 repository then the dependencies are to be installed in the Python environment.


https://github.com/WongKinYiu/yolov7.git
https://github.com/WongKinYiu/yolov7.git

The below command is run in the colab environment, which downloads all the dependencies
required to run this model.

pip install -r requirements.txt

4.1 Libraries Required.

Below are all the required dependencies and libraries with their version as shown in the
requirement.txt file in the below figure 1.

# Usage: pip install -r requirements.txt

matplotlib>=3.2.2
numpy>=1.18.5,<1.24.0
opencv-python>=4.1.1
Pillow>=7.1.2
PyYAML>=5.3.1
requests>=2.23.0
scipy>=1.4.1
torch>=1.7.0,!=1.12.0
torchvision»=8.8.1,!=6.13.0
tqdm>=4.41.0
protobuf<4.21.3

# Logging
tensorboard>=2.4.1
# wandb

# Plotting
pandas>=1.1.4
seaborn>=0.11.0

coremltools>=4.1 # CoreML export
onnx>=1.9.8 # ONNX export
onnx-simplifier>=0.3.6 # ONNX simplifier
scikit-learn==0.19.2 # CoreML quantization
tensorflow>=2.4.1 # TFLite export
tensorflowjs>=3.9.8 # TF.js export
openvino-dev # OpenVINO export
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Figure-1

Now, we have all the libraries that are required to train the model installed and our
environment setup is completed.



5 Dataset:

The Euro Coins dataset that was used for this research can be found on the GitHub link,
GitHub - SuperDiodo/euro-coin-dataset: Euro coin dataset used in Roboflow for object detection in Tensorflow.

This is an open-source dataset, which can be used for any project.

The dataset contains the folders for each class of coins, within each folder the corresponding
class of images and their labeled text files can be found.

We uploaded this dataset along with labels to Roboflow, then we checked the labeling quality
of the dataset, it was found the ground truth was accurate and correctly labeled, Figure 2
shows an example of checking the labeled images on Roboflow.

20210324_154732. 3pg

Annotations
B Group: coins
=
ribut

No Tags Applied

Figure-2

Now, that we have exported this data, The data was split into the train, test, and valid in the
ratio of 70-20-10 as shown in the figure 3, then some preprocessing steps were applied which
are essential for the proper orientation of images and bounding boxes and model training,
figure 4 shows the preprocessing applied in the Roboflow.

° Source Images Images: 523

Classes: 8

Unannotated: O

@ Train/Test Split

Here is how you split your images when you added them to the dataset:
TRAIN SET C) VALID SET C) TEST SET C)
366 Images 52 Images 105 Images

Figure-3


https://github.com/SuperDiodo/euro-coin-dataset

@ Preprocessing

® What can preprocessing do?

Decrease training time and increase performance by applying image
transformations to all images in this dataset.

Auto-Orient Edit X

Resize

Stretch to 640x640 Edit x

0 Add Preprocessing Step

Figure-4

Next, we applied some augmentation techniques to the dataset which can be shown in figure
5. Which increases the size of train data and prevent the model from over fitting.

@ Augmentation

(@ What can augmentation do?

v training examples for your model to learn from by generating
augmented versions of each image in your training set

Flip

i x
Horizontal, Vertica Edit

90° Rotate

Clockwise, Counter-Clockwise, Upside Down Edie *
Rotation ) «
Between -15° and +15° Edit
Saturation )
Between -25% and +25% Edit *
Brightness )
Between -25% and +25% Edit *
MNoise )
Up to 3% of pixels Edit *
Bounding Box: Brightness )

Edit x

Between -25% and +25%

o Add Augmentation Step

Figure 5

Then we export the data in YOLOvV7 format from the Roboflow, then the code snippet shown
in Figure 6 is generated, which can be used to download the dataset in Colab by just running
the code in the Colab cell.

pip install roboflow

import Roboflow

Roboflow(api key="
project = rf.workspace("dhbw-mannheim™).projec
dataset = project.version(1).download("

Figure 6



Now by running the code snippet in figure-6, we get the data downloaded. Now we have our
dataset ready in Colab to be used for training.

6 Training the model:

We start by downloading the COCO weights of YOLOV7 as we are doing transfer learning,
and then we will tune these weights for our use case. The code snippet in Figure 7 is used to
download the weights in the repository.

%cd /content/yolov7
wget https://github.com/WongKinYiu/yolov7/releases/download/ve.1/yolov7_training.pt

Figure 7

Now we modify the configuration file which is coco,yaml as per our use case, we give the
path of train, test, and valid data and define number of classes and their names, which is
shown in Figure 8.

Figure 8
Now, we are ready to start the training of the model, the command below in figure 9 is used

to run the training, where we give batch size, number of epochs, and path to coco.yaml file
and the weights we downloaded and device is ‘0’ when we trian on GPU.

python train.py --batch 16 --epochs 1@e --data /content/yolov7/data/coco.yaml --weights 'yolov7_training.pt' --device @

Figure 9

Once the model is done running, the weight of the model is saved as “best.pt” in the runs
folder, which is to be saved in Google Drive because once runtime is expired all the data is
lost on Colab. Now, to evaluate the model same command with test.py is run in the cell, with
the weights path pointing to our “best.pt” model obtained from training for 100 epochs. This
will generate all the graphs and predictions for the test dataset.

7 Code and artifact submitted:

This Section describes the directory structure of the code and Artifact file submitted and the
use of the code file:

Directory structure:

1. Images_used_in_the_report: This folder contains all the images that were generated
during the research and are used in the report.
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2. Yolo_running_scripts: This folder has the following files.

a. Start training yolov7: This code was used to train the yolov7 model, this
contains the code snippets which are described in the configuration manual.

b. Check_data_quality: This piece of code was used to draw the bounding boxes
around the image to check the quality of labeling on the dataset.

c. Data_split_check: This piece of code was used to generate the distribution of
classes in the train, test, and valid data, the images obtained are used in the
report.

d. Calculating_total: This piece of code is used to calculate the total amount of
coins in an image from the predictions obtained from the yolov7 model, this is
mentioned in future works in the paper.

3. Yolov5_repo: This is the YOLOV5 repository which contains the results from the
mode on test data after training, which can be found in “runs/val/data2_test data”
inside the repository.

4. Yolov7_repo: This is the YOLOV5 repository which contains the results from the v7
model on test data after training it, the results can be found in
“runs/test/yolov7 _datal final”
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