KomaHga: lmapee M.1O., KyHnesckui B.B., Kum K.U., Akumosa [1.[., Ps6osa E.HO.
1. VmnopTupyem Bce HyXHble 6MBnuoTekn 4nsi NCNONb30BaHUS HEMPOHHOW CETU.

° import numpy as np
import pandas as pd
import os
import random
import shutil
import glob
import yaml
import torch
import matplotlib.pyplot as plt
import xml.etree.ElementTree as ET
import cv2

from PIL import Image

from matplotlib import pyplot as plt

from matplotlib import patches

from pathlib import Path

from sklearn.model_selection import train_test_split

o #%pip install ultralytics
[ 1 %matplotlib inline

ANs pucoBaHus rpacdukos

o import ultralytics
from ultralytics import YOLO
ultralytics. checks()|

Ultralytics YOLOvS8.9.48 §2 Python-3.8.1@ torch-1.13.1+cullé CPU
Setup complete (2 CPUs, 12.7 GB RAM, 25.8/187.7 GB disk)

Monyyaem BbiBOA, YTO paboTaeT

[ 1 !mkdir input

[ ] directory = "input”
image directory = directory + "/images"
annotation_directory = directory + "/annotations”
annotations = list(Path(annotation_directory).glob(r'**/*{}"'.format( xml")))



Muwem nyTun Kk hannam, KoTopble TPebyOTCA Ans padoTbl B HEWPOHHOM CETH.

° class_id = {
"with_mask™ : @,
"mask_weared_incorrect” : 1,
"without_mask" : 2

il

data_dict = {
“filename': [1,

*label’: [1,
‘class_id': [1,
‘width': [1,
"height': [1,

"bboxes": []

for annotation_path in annotations:
tree = ET.parsef{annotation_path)
root = tree.getroot()
filename = root.find('filenams').text
for obj in root.findall("object"):
label = obj.find("name").text

bbox = []

# bndbox has »min, ymin, xmax, ymax
bndbox_tree = obj.find( bndboox")

bbox. append(int{bndbox_tree.find( xmin"').text))
bbox. append(int{bndbox_tree.find( ymin').text))
bbox. append(int{bndbox_tree.find( xmax').text))
bbox. append(int{bndbox_tree.find( ymax').text))
size = root.find('size')

data_dict['filename'].append(filename)
data_dict['width®].append{int{size.find( width").text))
data_dict["height'].append{int{size.find( "height"}.text))
deta_dict['label’].append({label)
data_dict['class_id'].append(class_id[label])
data_dict['bboxes'].append(bbox)

df _data = pd.DataFrame(data dict)
df_data.head()

MponuceiBaeM BO3MOXHbIE BapuaHTbl, KOTOpble Byay Nony4yaTbCsi U Takke NponucbiBaem
BbIYMCINEHUNSI KOOPAMHAT ANS NMONOXEHNS MACOK U3 UX aHHOTaLMMA.

filename label class_id width height bboxes
0 maksssksksssti.png with_mask 0 400 273 [3,151, 51, 234]
1 maksssksksssti.png  without_mask 2 400 273 [162,9, 178, 27]
2 makssskskssstl png with_mask 0 400 273 [117, 7, 141, 26]
3 makssskskssstl png with_mask 0 400 273 [11, 1, 33, 12]
4  makssskskssstl png with_mask 0 400 273 [93, 37, 114, 59]

BbixoaHble gaHHble



@ train_path = "datasets/train"
valid path = "datasets/valid"
test_path = "datasets/test"

os.mkdir("datasets")
os.mkdir(train_path)
os.mkdir(valid_path)
os.mkdir(test_path)

Co3zgaém nanku ons TPEHMPOBKU U TECTOB.

" train, test = train_test_split(df_data.filename.unique(), test_size=8.2, random_state=23)
train, valid = train_test_split(train, test_sire=8.15, random_state=23)

def copy_image file(image_items, folder name):
for image in image_ items:
image_path = image_directory + "/" + image
new_image_path = os.path.join(folder_name, image)
shutil.copy{image_path, new_image_path)

def create_label file(image_items, folder_name):
for image in image_items:

fileName = Path{image).stem

df = df_data[df_data['filename'] == image]

with open(folder_name + "/" + fileName +'.txt", 'w') as f:

for i in range(®, len(df)):
bbox = pascal_voc_to_yolo_bbox(df.iloc[i]['bboxes"'], df.iloc[i]['width'], df.iloc[i]['height"'])
bbox_text = " ".join{map{str, bbox))
txt = str{df.iloc[i]['class_id"]1}+ ™ " + bbox_text
fowrite(txt)
if i != len(df) - 1:
fowrite("\n")

copy_image file(train, train_path)
copy_image_file(valid, valid_path)
copy_image file(test, test_path)

create_label_file(train, train_path)
create_label file(wvalid, walid path)
create_label file(test, test path)

MepeknabiBaem oTorpadum B Nanky “TpeHnpoBKK” 1 co3naéM Ans HUX onucaHue.
5.

’ classes = list(df_data.label.unique())
class_count = len(classes)
facemask_yaml = f"""

train: train

val: valid

test: test

nc: {class_count}

names :
8 : with_mask
1 : mask_weared_incorrect
2 : without_mask

with open('facemask.yaml', 'w') as F:
f.write{facemask_yaml)

%cat facemask.yaml

train: train

val: wvalid
test: test
nc: 3
names :

<
@ : with_mask

1 : mask_weared _incorrect
2 : without_mask

Cospaem hann yaml, B KOTOPbI 3anMcbiBaeM AaHHbIE AN HEMPOHHOW CETH.



MocpencTeom gaHHOrO dhanna n nepeHeceHHbIX potorpadun 3anyckaem obydeHne Ha

100 anox.

° model = YOLO("yolovEn.pt™)
model.train{data="facemask.yaml", epochs=18a)

Validating runs/detect/train2/weights/best.pt...
Ultralytics YOLOvE.®.48 [? Python-3.8.18 torch-1.13.1+culls CPU
Model summary (fused): 168 layers, 38@6233 parameters, @ gradients, 8.1 GFLOPs

Class Images Instances Box(P R mAPS@ mAPS@-95)

all 18 52 @8.825 3.572 B8.756 2.563

with_mask 18 43 8.926 3,884 @.941 2.675
mask_weared_incorrect 18 3 1 a 8.624 B.474
without_mask 18 [ @.547 @.833 @.7e4 @.54

Speed: 1.1lms preprocess, 165.8ms inference, @.8ms loss, 2.4ms postprocess per image
Results saved to runs/detect/train2

100% | [NINNINII| 1/1 [00:03<00:00,

3.35s/it]
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[nsa npoBepkn paboTocnocobHOCTN 06YyHEHHON HEMPOHHOM CETUM, NOKa3aHo, Kak
HelpoHHasA ceTb onpeaenseT goTorpadum, No KOTOpbIM OHa obyyanachb.

Label — BxogHble choTOorpadomm ¢ aHHOTaLMsIMU.

Prediction — pe3ynbraTbl paboTbl HEMPOHHON CETH.
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Tarke onst NpoBepkn paboTocnocobHOCTM BbinNK MCNonb30oBaHbI eLle ABe doTorpadun.
PesynbraT MOXXHO YBMAETb Ha CKPMHLLOTE BbILLE.



