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Configuration Manual

Santosh Kumar Reddy Lekkala
x22125736

1 Introduction

This manual is intended to provide a comprehensive guide to installing and configuring
the software application known as Pyton, Google Collab, Roboflow and Jupyter. This
guide will walk you through the entire process from start to finish, covering topics such
as system requirements, installation, configuration, and troubleshooting. Additionally, it
will provide helpful tips to ensure that your installation and configuration are successful.

2 Hardware Detalils

Hardware is the physical components of a computer system, such as the central processing
unit (CPU), memory, storage devices, network cards, motherboards, and other compon-
ents. Below are the details used in this project in figure |1, Local environment has been
used in the initial phase of the project to sort the data and its visualization if any.

Device name R

Processor AMD Ryzen 7 5700U with Radeon Graphics
Installed RAM 16.0 GB (15.4 GB usable)

Device ID 6370235 67-45DA-9B29-89325FBE29F1
Product ID 00342-42610-27152-AA0EM

System type 64-bit operating system, x64-based processor

Pen and touch No pen or touch input is available for this display

Figure 1: Hardware Details



3 Software Details

We have made use of Google Colab and Roboflow software in this research. Other tools
used will be described below.

e Programming Language - Python 3.10.12
e Cloud IDE - Google Colab

e Local IDE - Jupyter Notebook 6.4.8

e Annotation Tool - Roboflowl]

3.1 Google Colab
1. Sign-in to your Google Account and go to Google Colab.

2. Create a new notebook or open an existing notebook that has been created earlier.

3. In the Google Collab Toolbar, as shown in figure [2] select Runtime -; Change
Runtime type and choose the type of instance you require.

( & YOLOv5_With_Augmentation
| File Edit View Insert [Rumime ] Tools Help l Last edited on December 11
_ Run all Ctri+F9
— Table of contents
Run before Ctri+F8&
Q 50 Epochs with Augmentati Run the focused cell Ctrl+Enter th A t t'
Run selection Ctrl+Shift+Enter ugmen ation
100 Epochs with Augmenta
{x} P g Run after Ctrl+F10
o Section
O
Disconnect and delete runtime
[ Change runtime type }“3°rf drive
int/drive’)

Manage sessions .
Jdrive

View resources

Jytics==8.0.20

Figure 2: Changing Runtime

4. Select T4 GPU and click save, as shown in figure [3|

5. We need to import few packages that will help in the changing directories as and
when required, as shown in figure []

6. Next we need to connect our Google Drive to the Google Colab application, which
can be done using the code in figure

7. We have to install Ultralytics Package to train our YOLOv8 Model in Colab en-
vironment and some checks need to be done to ensure all dependent packages have
been installed, as can be seen figure [f]

Thttps:/ /app.roboflow.com/



Change runtime type

Runtime type

Python 3 -

Hardware accelerator ()

0 o
O TrU

Want access to premium GPUs? Purchase additional compute units

Cancel Save

Figure 3: Selecting T4 GPU

© import os
HOME = os.getcwd()
print (HOME))|

Jfcontent

Figure 4: Directory Package

[ 1 from google.colab import drive
drive.mount('/content/drive")

Figure 5: Google Drive Connection

[ 1 !pip install ultralytics==8.0.20

from IPython import display
display.clear_output()

import ultralytics
ultralytics.checks()

Ultralytics YOLOv8.8.20 %’ Python-3.10.12 torch-2.1.@+cull8 CUDA:@ (Tesla T4, 15102MiB)
Setup complete (2 CPUs, 12.7 GB RAM, 26.9/78.2 GB disk)

Figure 6: Ultralytics Package installation

8. This will complete the initial setup of the environment required for running our

notebook.



4 Dataset

The Dataset has been downloaded from Kaggle site and it was manually cleaned to
remove unwanted images. The link for dataset is Kaggleﬂ The dataset consists of a total
of 12GB of data where images are around 12000 and the infomation about them 12000
excel files which have then been pre-processed before augmenting them.

4.1 Dataset Pre-Processing

The images collected have been then annotated using a tool known as Roboﬂowﬁ The
image to be annotated has to be uploaded on their webapp and can be seen in the figure[7]
We then have to create bounding box as required covering the whole of the object being
annotated, in this case a fighter plane. Next, the appropriate class has to be selected and
classes created can be seen inl

1754 Total Images View All Images =

Dataset Split
TRAIN SET C) VALID SET C) TEST SET O

1574 Images 180 Images 0 Images

Preprocessing Resize: stretch to 640x640

Figure 7: Annotated Images

Classes Add Classes
(J Lock Annotation Classes Locking classes will prevent new classes from being added to the project from any source. This includes in the Annotation
Tool, using Label Assist, and uploading new annotation classes.

Color Class Name

[ ] Al0

[ ] Ad0OM

O AV8B

O B1

(] 82

(] 852

BE200
[ ] @

Figure 8: Different classes While Annotating images

After all images are annotated we will then split the images in random into training,
validation and testing sets. Their ratios are 70:20:10respectively.

Zhttps://www.kaggle.com/datasets/a2015003713 /militaryaircraftdetectiondataset /data
3https://app.roboflow.com



4.2 Data Augmentation

We have augmented our data in our notebook which can be seen in figure[9] As observed,
we have used Adam optimizer, batch size of 32, the images have been rotated by 90
degrees and flipped vertically and horizontally. The number of epochs have been changed
for different iterations for comparisons.

lyolo task=detect mode=train model=yolov8m.pt data=data.yaml plots=True imgsz=649 1lre=0.001

optimizer="Adam’ batch=32 epochs=100 degrees=90 scale=0.2 shear=0.2 flipud=0.25 fliplr=0.25 wor-ker‘s=113|

Figure 9: Augmentation used during training

5 Modelling

This research required multiple iterations of training our model using different and epochs
and with or without augmentation. In figure we can see that a 100 epoch run without
augmentation for a Yolov8 model required around 2.6 hour.

CO A yolov8 Aircraft Final ¢
-

File Edit View Insert Runtime Tools Help Allcha

+ Code + Text

RQ4 180
° Rafale 180
SR71 180

® su34 180
Sus7 180

TUl60@ 180

TU9S 180

Tornado 180

u2 180

Vulcan 180

v o

W oW
OO OO @
\ \

Vi 0N

1ee epochs completed in 2.620 hours.
optimizer stripped from runs/detect/train2/weights/last.pt, 52.
optimizer stripped from runs/detect/train2/weights/best.pt, 52.

validating runs/detect/train2/weights/best.pt...
Ultralytics YOLOv8.0.2@ # Python-3.10.12 torch-2.1.0+cull8 CUDA:® (Tesla T4, 15102MiB)
Model summary (fused): 218 layers, 25860025 parameters, © gradients, 78.8 GFLOPs
Class Images Instances Box(P R mAP50 mAP50-95): 100% 6/6 [00:08<00:00, 1.39s/it]
all 180 212 0.582 0.442 .541 0.381

Ale 180 11 0.758 0.636 -77a 0.471
Ad0eM 180 5 Q.777 0.6 -668 0.52

180 1 8.691 .347 .668 0.448
180 8.892 . .569 0.26
180 8.377 . .566 271
180 5] - -585 -346
180 1 -5 -708 -581
180 1 - 0.84 -672
180 .651 . 8.795 .611

Figure 10: Time required for a full run of 100 epochs
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