~

National
Collegef
[reland

Configuration Manual

MSc Research Project
MSc. in Data Analytics

Mardwin Alejandro Cardenas Rodriguez
Student ID: 20144237

School of Computing
National College of Ireland

Supervisor:  Majid Latifi




National College of Ireland National

Project Submission Sheet College of
School of Computing Ireland
Student Name: Mardwin Alejandro Cardenas Rodriguez
Student ID: 20144237
Programme: MSc. in Data Analytics
Year: 2022
Module: MSc Research Project
Supervisor: Majid Latifi
Submission Due Date: 31/01/2022
Project Title: Configuration Manual
Word Count: 963
Page Count: 15

| hereby certify that the information contained in this (my submission) is information
pertaining to research | conducted for this project. All information other than my own
contribution will be fully referenced and listed in the relevant bibliography section at the
rear of the project.

ALL internet material must be referenced in the bibliography section. Students are
required to use the Referencing Standard specified in the report template. To use other
author’s written or electronic work is illegal (plagiarism) and may result in disciplinary
action.

Signature:

Date: 31st January 2022

PLEASE READ THE FOLLOWING INSTRUCTIONS AND CHECKLIST:

Attach a completed copy of this sheet to each project (including multiple copies). O
Attach a Moodle submission receipt of the online project submission, to | O
each project (including multiple copies).
You must ensure that you retain a HARD COPY of the project, both for | O
your own reference and in case a project is lost or mislaid. It is not sufficient to keep
a copy on computer.

Assignments that are submitted to the Programme Coordinator office must be placed
into the assignment box located outside the office.

Office Use Only
Signature:

Date:
Penalty Applied (if applicable):




Configuration Manual

Mardwin Alejandro Cardenas Rodriguez

1 Introduction

This setup documentation contains all of the relevant data, including the equipment |
utilized, software and hardware specifications, crucial code screenshots, and reproducibility
requirements. The specifications are detailed in Section 2, which includes the Software
Standard and Hardware Specifications.

2 Specifications

The following chapters go through the software and hardware requirements for this proposed

study.

2.1 Software Configurations

As we can see in the Table 1, the summarize of the software configurations that it have been
employed over this investigation. Figure 2 demonstrates the hardware and operating system

performance.

20144237

Table 1: Software

Software

Configuration

Operational System

'Windows 10 Home Single Language

Online IDE Google Colab notebooks
Coding Language Python
Coding Language Version Python 3.7

Additional Tools Used

RoboFlow, LabelMe, Google Colab

2.2 Hardware Configurations

Table 2 illustrates the hardware configurations used in this investigation.

Table 2: Hardware

Hardware

Configuration

System

Intel(R) Core(TM) 4210U

Operation System

'Windows 10 Home Single Language

RAM

6.00 GB

Hard Disk

IAcer Aspire V3- EA107501

Libraries

cv2, os, torch, roboflow, yaml, utils

Graphic Card

Intel (R) HD Graphics Family




Acerca de

Especificaciones del dispositivo

Nombre del dispositivo Mardwin

Procesador Intel(R) Core(TM) i5-4210U CPU
@ 1.70GHz  2.40 GHz

RAM instalada 6.00 GB

Identificador de dispositivo EA107501-603D-4328-8F91-

BCEFBB27DDE2
Id. del producto 00327-60000-00000-AA476

Tipo de sistema Sistema operativo de 64 bits,

procesador basado en x64

Lapiz y entrada tactil Compatibilidad de la funcién

tactil con 10 puntos tactiles

Copiar

Cambiar el nombre de este equipo

Especificaciones de Windows

Edicion Windows 10 Home Single
Language

Version 21H1

Instalado el 13/08/2020

Compilacién del sistema operativo 190431165

Experiencia Windows Feature Experience Pack

Figure 1: Device and Windows Specifications

3 Integrated Development Environment

To conduct the research and run the code, Google Colab's Jupyter Notebook was utilized.
Anaconda Navigator is now loaded, and the Figure 2 bellow shows how it appears once |
start it.

Channels (&

‘ Environments 0.1.1 321 1

{) ANACONDA NAVIGATOR

A Home

Applications on ‘ base (root)

‘ Learning

& Community

ANACONDA

Back up your

environments in
Nucleus for free

Easily back up, port, and
restore any environment

Documentation

Anaconda Blog

Run a cmd.exe terminal with your current
environment from Navigator activated

| Launch |

. °

—
Jupyter
°
Notebook
A 6453
Web-based, interactive computing
notebook environment. Edit and run

human-readable docs while describing the
data analysis.

| Launch |

Figure 2: Anaconda

Online Data Analysis Tool with smart
coding assistance by JetBrains. Edit and run
your Python notebooks in the cloud and
share them with your team

| Launch |

Powershell Prompt
0.0.1
Run a Powershell terminal with your
current environment from Navigator
activated

| Launch |

1BM Watson Studio Cloud provides you the
tools to analyze and visualize data, to
cleanse and shape data, to create and train
machine learning models. Prepare data and
build models, using open source data
science tools or visual modeling.

| Launch |

Qt Console
514
PyQt GUI that supports inline figures,
proper multiline editing with syntax
highlighting, graphical calitips, and more.

| Launch |

Navigator

An extensible environment for interactive
and reproducible computing, based on the
Jupyter Notebook and Architecture.

| Launch |

"?
Spyder
515
Scientific P'vthon Development
EnviRonment. Powerful Python IDE with

advanced editing, interactive testing,
debugging and introspection Features

| Launch




To utilize the Jupyter Notebook, launch the Anaconda Navigator and select on jupyter
notebook, as can be seen in Figure 3. You should see something like this.

" Jupyter auit | | Legout
Files Running Clusters
Select items to parform actions on them Upload | Neww | 2

[Jo ~ | m/ Name & | Last Modified File size
[0 [ 3D Objects hace un afio

[0 0 anaconda3 hace 7 dias

O [ Contacts hace un afio

O O Desktop hace un dia

O O Documents hace 9 dias

O O Downloads hace 2 horas

O O Favorites hace un afio

O [ Links hace un afio

O O Music hace un afio

Figure 3: Jupyter notebook launched

O & Untitiedaipynb
Archive Editar Ver Insertar Entornode gjecucion Herramientas Ayuda

o Texto

Figure 4: Google Colab launched

4 LabelMe

After Anaconda is installed, In an Anaconda Prompt we must run the following commands:

4.1 Download Labelme

# python3

conda create --name=labelme python=3.6
conda activate labelme

pip install labelme

Figure 5: Installation commands



1.1 Open Labelme

B Anaconda Prompt (anaconda3) - Labelme

rdenas>Labelme
- Loading config file from: C:\Users\Mardwin Cardenas\.labelmerc

Figure 6: Anaconda Prompt command

[ labelme - u]
File Edit View Help
— Flags
&
Open
&
Open
Dir
Label List
Polygen Labels
File List
. .
1.1 Select Directory to open and save images
[}
Flags 8
¥ |
Open
¢
& I 1abelme - Open Directory X
« 4 B > Esteequipo > Escritorio crity
Organizar v Nueva carpeta i @ Label List L
%] Documentos # * o
. 7mo. semestre
&= Imagenes
2020
Data -
deer phone Wl bullisland
Nueva carpeta )| Data
::T,j Thesis Dataset =
E Polygon Labels 8
@ OneDrive - Persor Wl deerphone
reate [ Pa— 3§ images
r_/’ ¥ Descargas LabelMe
Edit I Documéntos , & Documentos - Acceso directo
P Escritorio
@ B lminanar 2!
Carpeta: | Escritorio File List B

Figure 8: LabelMe Directory Selection



1.2 Draw and Save Annotations

When we select and save, the photograph is stored to the place we have specified
previously. Afterwards we just click on the next photograph and repeat the process for each

picture..

Save

®
Delete
File

=y
Create
Polygons

Edit
Polygons

s

Duplicate
Polygons

Copy
Polygons

Paste
Polygons

B 1abeime

Flags

[human]

[0 ] [ comel |

human

Label List g x

human e

Polygon Labels 8 x

File List g x
Search Filename
[ C:/Users/Mardwin Cardenas/Desktop/Dz A
[ C:/Users/Mardwin Cardenas/Desktop/De
[ C:/Users/Mardwin Cardenas/Desktop/Dz
[ C:/Users/Mardwin Cardenas/Desktop/De
[ C:/Users/Mardwin Cardenas/Desktop/Dz

...................................

< >

Figure 9: Image labeling

2 RoboFlow

Roboflow intends to make computer vision more accessible to the general public by
simplifying and streamlining machine learning procedure. This application can allow us to
focus on the real challenge instead of worrying of annotation formats, building scripts to
process the raw photographs, or understanding how to code.

2.1 Create an Account

roboflow

Login or Create an Account
Sign in with your work email

Work Ema
x20144237@student ncirl ie

Mardwin Cardenas




2.2 Create a Project

Welcome to Roboflow, let's get started.

Create a Project
Upload images, preprocess, augment, and export T

Create Project

Mardwin Cardenas / @ New Public Project

Project Name

Thesis

License

CCBY 4.0

Project Type

Object Detection (Bounding Box)

Annotation Group @
ParH

Cancel (@] Create Public Project

2.3 Upload

Upload

Alllmages @ Annotated 0  Not Annotated 0

Now, drop your image and annotation
files here, then continue the upload! (If
you don't have your own data yet, try
using our sample dataset.)

D Select Folder

@ Images Annotations Dﬂ Video
jpg, png, bmp in 26 formats » mov, mp4, avi




Upload

Alllmages @ Annotated ‘0 Not Annotated 0

Processing files...

Reading annotations from 045062341 json

MARDWIN CARDENAS

@ Thesis

2.4 Image Preprocessing

@ roboflow Projects Documentation

Upload & Finish Uploading
All Images @EE) Annotated 2120 Not Annotated
Drag and drop images and annotations D SelectFiles 3 Select Folder
2 jpg, png, bmp I3 in 26 formats » X mov, mp4, avi

P ‘ ,. : - —

& Upload

. e ‘ - - - - - 2 -
Dataset -

Health Che e I T el [ S EESSS

Source Images Images: 2136

Classes: 2

Unannotated: O

Train/Test Split Training Set: 1.5k images
Validation Set: 427 images

Testing Set: 214 images

F"FEpchessing Auto-Orient: Applied

Resize: Stretch to 416=416

Augmentation 90° Rotate: Clockwise, Counter-Clockwise

Grayscale: Apply to 25% of images



2.5 Data Health check

Thesis »» Dataset Health Check

Images Annotations Average Image Size Median Image Ratio
2136 2136 0.92 mp 1200720
© 0 missing annotations 13 1.0 per image (average) & from 0.01 mp 1 wide
& 0 null examples <[> across 2 classes @ 10 13.96 mp
Class Balance

deer 1,104
human 1,032
2.6 Data Export
Export
Format
YOLO w5 PyTorch e

TXT annotations. and YAML config used with Y¥OLOWS.

O download zip to computer ® show download code

=

Your Download Code

(D Jupyter »_ Terminal & Raw URL

Paste this snippel into a notebook from our model library » to
dawnload and unzip your dalasal »:

Ipkp Enstall moboFlos

from roboflow Emport Roboflow

ERla ety
project = rF.uorkspace ). project(~thesls- Tepe)
datasat = profect v lon (1) . dowilosd " yelodS™)

@ Warning: Do nol share this snippet beyond your team, it containg a
private kay that is tied to your Reboflow account. Acceptabla usa policy
applies.

Done
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3 YOLOV5 Training Phase

3.1 Installing the YOLOvV5 Environment

To get started with YOLOV5, we'll download the repository and apply the requirements.
This will prepare our development platform so that object identification training and
interpretation instructions can be executed.

o # clone YOLOVS repository
!git clone https://github.com/ultralytics/yolovS # clone repd
%cd yolovs
lgit reset --hard 886f1c®3d839575afecb@5%accf74296fad395b6

Cloning into 'yolovs'...

remote: Enumerating objects: 18142, done.

remote: Total 1142 (delta @), reused @ (delta @), pack-reused 10142
Receiving objects: 160% (10142/10142), 16.43 MiB | 8.12 MiB/s, done.
Resolving deltas: 108% (7©31/7031), done.

/content/yolovs

HEAD is now at 886f1c® DDP after autoanchor reorder (#2421)

Figure 9: Clone form Repository

After that, we can look at our Google Colab setup and begin installing requirements..

[ 1 # install dependencies as necessary
!pip install -qr requirements.txt # install dependencies (ignore errors)
import torch

from IPython.display import Image, clear_output # to display images
from utils.google utils import gdrive_download # to download models/datasets

# clear_output()
print('Setup complete. Using torch %s %s' % (torch._ version__, torch.cuda.get_device_properties(@) if torch.cuda.is_available() else 'CPU'))

| INMNRR RN NNRRNRRNNNNNNY | o6 ks 4.4 vB/s
Setup complete. Using torch 1.10.8+culll CPU

Figure 10: Dependencies Installation

We will be able to reduce training time by using the GPU, Torch is preconfigured on
Colab, and it is a beneficial characteristic. As we do not attempt to run this code in local,
there are not additional setups to be follow for YOLOVS.
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3.2 Download Correctly Formatted Custom Dataset

Loading into this notebook our data

#follow the link below to get your downlcad code from from Roboflow
Ipip install roboflow

Requirement dist-packages (@.2.8)
Requirement dist-packages (from rcboflow) (9.19.2)
Requirement dist-packages (from robeflow) (2.8.2)

Reguirement
Requirement alreacJ
Requirement already

Requirement already
Requirement already
Requirement already
Requirement already
Requirement already
Requirement already
Requirement already
Requirement already

Requirement already
Requirement already

Requirement already
Requirement already
Requirement already
Requirement already
lcading Roboflow wcrkspace...

loading Roboflow project...

Downlcading Dataset Version Zip in Thesis-try-3 to yolovspytorch: 1ee
Extracting Dataset version Zip to Thesis-try-3 in yolovSpytorch:: 1ex

on3.7/dist-packages (from roboflow) (6.8)
python3.7/dist-packages (from rcboflow) (1.3.1)
ython3.7/dist-packages (from roboflow) (4..8)
lib’o\thonB 7'dis_ paf(aﬂes (f"ow robvflo“ (2.10)

/ trcn° 7/ axst pac<ages (from rcnof‘ou‘ (7.1. 4\
ist-packages (from roboflow) (1.15.8)
hon3.7/dist-packages (from roboflow) (4.62.3)
hon3.7/dist-packages (from robcflow) (@.10.8)
ython3.7/dist-packages (from roboflow) (2.4.7)

r«localfl1b python3.7/dist-packages (from roboflow) Ll 26.5)
hon3.7/dist-packages (from roboflow) (3.2

rthen3.7/dist-packages (from rcboflow) (1 19.5)
ib/python2.7/dist-packages (from roboflow) (2021.5.30)

: requests in uS"‘l»cal / dist-packages (from rcboflow) {2.26.0)

: .get in /us"rlc;a _th*n: 7/dist-packages (from roboflow) (3.2)

charset-normalizer~=2.8.0 in /usr/lecal/lib/python3.7/dist-packages (from requests->roboflow) (2.8.8)

& p,parsin

147630025 / 147632026] bytes
| s878/8878 [€0:1€<00:00, $32.49it/s]

Figure 11:

3.3 Model Architecture

We can use the pre created yaml file because it specifies our model's characteristics, such as the
number of classes, anchors, and layers.

© [ this is the vamL file Roboflow
%cat {dataset.location}/data.yaml

us that we're loading into this notebook with our data

names:

- deer

- human

nc: 2

train: Thesis-try-3/ /images
val: Thesis-try-2/valid/images

Figure 12: Data Model Specifications

3.4 Train the Model

Based on the information we have. Yolov5s is now ready to train with our yaml files on hand.
To start training, execute the training instruction with the following parameters:

Img: 416 x416

Size of the hatch 16

Epoch 100

Data location {dataset.location}/data.yam|
Cfg Jmodels/custom_yolovss.yam|
Weights o

Marme yolovs _result

12



And run the training command:

o # define number of classes based on YAML
import yaml
with open{dataset.location + "/data.yaml", 'r') &z stream:
num_classes = str{yaml.safe_load{stream)[ 'nc’])

n sthis §s the sodel configuration we will use for our twiorial
%cat foontent/yolovs eedels fpalavis yasl

O+ # parastirs
e B8 & nusber of classes
dopth multiple: 8.33 & sodl depth sultiplae
widih multiple: 8.58 & layer chosnel soltiple

& anchors
anehors 2
= Jue,13, 15,38, 33,231 = PIE
- 3861, G145, §9,119] & Pd/16
= [12%,98, 188,198, 373,318] £ PSES3R

F FOLNS backlone
B K o2
& [From,

[ x

, nueber, moduli, args]
, Foous, [64, 3]], 8 8-F12
. Comw, [122, 3, 171, # 1-P2j2

e Ty S
H H
[ O T R

3, [128]].

Comw, [286, 3, 11], # 3-P3/8
3, [258]].

Comw, [51, 3, 2]], # 5-Pa/16
3, [512]].

Comw, [1834, 3, 2]], & 7-P5F32
spe, [1834, [5, 9, 13]1].

£3, [1824, False]], &9
1
= YiLOWE haad
Baad :

-1, &, Cosw, [S21, 1, 271,
(-1, 1, on Upsasple, [Moes, 2, "mearest’]],
IT-2. &, 2. Concat, [1]], & cat backbone P4
[-1. 3, €3, [512, Falze]], = 13

| , Coew, [286, 1, 17],
[-1, 1, nn_Upsasple, [Mors, 2, “nearest']],

I1-2. 4], 3, Concat, [1]], # <at backbone F3
[-1, 3, €3, [256, False]], & 27 (P3/S-small)

[-1. 1, Coew, [25£, 3, 2171,
(-2, 1a], 1, Comcat, [1]], & cat haad pd
[-1. 3, £3, [512, False]], # 38 (P&f16-sedies)

[-1. 1, Comw, [S1Z, 3, 177,
[f-2. 18], 1, Comcat, [1]], # cat haad PS
[-1. 3, {3, [1824, False]], # 23 {PE/32-large)

[117, 28, 23], 1, Detect, [nc, anchars]], % Detect{P3, P4, PS)

0 icustomize iPythen
fron IPython.core.magic import register line cell magic

@register_line cell _magic
def writetemplate{line, cell):
wWith open(line, 'w') as f:
Fowrlte{cell. format(**globals(}})

13
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3.5

Evaluate Custom YOLOvV5 Detector Performance

[ ] #Start tensorbcard
& Launch after you Rave started tralning
# logs sawe is the folder "runs™
Kload sxt tenserboard
Htensortoard - -logdis suns
[ Show dasa downicad links O Filter tags (regular expressions supporied)
% Ygnoee outliers in chart scaling
metics
Tecitip scrting methed:  default -
LA/ MAR_ DS matim/maR_0.5083 miEthcs/predsion
=g reriamat e ey merizamAS D el TE =g merizapecyss
Smoothing
9 um
—_— % 08 (-]
— o3 ERY
o
Hortzontal A ce = B
= a =
I | |
Runs. 2 1 3 3m a0 W e T B WM 0 1 2037 40 W B TO B0 Q100 010 I 30 40 0TI WO
o= o= o=
Writa & regeeta fiker runs. oEQ t=E0Q D=0
TainyoiovEL resuns ~
Eo i
TOGGCLE ALL RUNS
nns
train/bos_joss trainscis_joss ok Jass
=g trerubox on fmg treincla on g trench] lox
= oo
FE
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ame
om
amz
=11 Py ==
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3.6 Run Inference with Trained Weights

] # trained weights are saved by default in our weights folder
%ls runs/

detect/ train/

[ 1 %ls runs/trainfyolovss results/weights

best.pt last.pt

[ ] # when we ran this, we saw .887 second inference time. That is 148 FPS on a TESLA Plea!
# use the best weights!
%cd /content/yolovs/
!python detect.py --weights runs/train/yolovss_results/weights/best.pt --img 416 --conf 8.4 --source /content/gdrive/MyDrive/deer

° #display inference on ALL test images
import glob
from IPython.display import Image, display

for imageName in glob.glob( ' /content/yolovs,/runs/detect/expla/*.mps"): #assuming IPG
display{Image(filename=1imagename))
print("\n"})

3.7 Export Trained Weights for Future Inference

from google.colab import dr*iue{
drive.mount('/content/gdrive")

Mounted at fcontent/gdrive

o %cp /content/yolovs/weights/last yolovss_custom.pt fcontent/gdrive/My% Drive
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