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Collecting ultralytics

Downloading ultralytics-8.3.17-py3-none-any.whl.metadata (34 kB)

Requirement already satisfied: numpy>=1.23.0 in /usr/local/lib/python3.10/dist-pa
ckages (from ultralytics) (1.26.4)

Requirement already satisfied: matplotlib>=3.3.0 in /usr/local/lib/python3.10/dis
t-packages (from ultralytics) (3.7.1)

Requirement already satisfied: opencv-python>=4.6.0 in /usr/local/lib/python3.10/
dist-packages (from ultralytics) (4.10.0.84)

Requirement already satisfied: pillow>=7.1.2 in /usr/local/lib/python3.10/dist-pa
ckages (from ultralytics) (10.4.0)

Requirement already satisfied: pyyaml>=5.3.1 in /usr/local/lib/python3.10/dist-pa
ckages (from ultralytics) (6.0.2)

Requirement already satisfied: requests>=2.23.0 in /usr/local/lib/python3.10/dist
-packages (from ultralytics) (2.32.3)

Requirement already satisfied: scipy>=1.4.1 in /usr/local/lib/python3.10/dist-pac
kages (from ultralytics) (1.13.1)

Requirement already satisfied: torch>=1.8.0 in /usr/local/lib/python3.10/dist-pac
kages (from ultralytics) (2.4.1+cul2l)

Requirement already satisfied: torchvision»=0.9.0 in /usr/local/lib/python3.10/di
st-packages (from ultralytics) (0.19.1+cul2l)

Requirement already satisfied: tqdm>=4.64.0 in /usr/local/lib/python3.10/dist-pac
kages (from ultralytics) (4.66.5)

Requirement already satisfied: psutil in /usr/local/lib/python3.10/dist-packages

(from ultralytics) (5.9.5)

Requirement already satisfied: py-cpuinfo in /usr/local/lib/python3.10/dist-packa
ges (from ultralytics) (9.0.0)

Requirement already satisfied: pandas>=1.1.4 in /usr/local/lib/python3.10/dist-pa
ckages (from ultralytics) (2.2.2)

Requirement already satisfied: seaborn>=0.11.0 in /usr/local/lib/python3.10/dist-
packages (from ultralytics) (0.13.2)

Collecting ultralytics-thop>=2.0.0 (from ultralytics)

Downloading ultralytics_thop-2.0.9-py3-none-any.whl.metadata (9.3 kB)
Requirement already satisfied: contourpy>=1.0.1 in /usr/local/lib/python3.10/dist
-packages (from matplotlib>=3.3.0->ultralytics) (1.3.9)

Requirement already satisfied: cycler>=0.10 in /usr/local/lib/python3.10/dist-pac
kages (from matplotlib>=3.3.0->ultralytics) (0.12.1)

Requirement already satisfied: fonttools>=4.22.0 in /usr/local/lib/python3.10/dis
t-packages (from matplotlib>=3.3.0->ultralytics) (4.54.1)

Requirement already satisfied: kiwisolver>=1.0.1 in /usr/local/lib/python3.10/dis
t-packages (from matplotlib>=3.3.0->ultralytics) (1.4.7)

Requirement already satisfied: packaging>=20.0 in /usr/local/lib/python3.10/dist-
packages (from matplotlib>=3.3.0->ultralytics) (24.1)

Requirement already satisfied: pyparsing>=2.3.1 in /usr/local/lib/python3.10/dist
-packages (from matplotlib>=3.3.0->ultralytics) (3.2.0)

Requirement already satisfied: python-dateutil>=2.7 in /usr/local/lib/python3.10/
dist-packages (from matplotlib>=3.3.0->ultralytics) (2.8.2)

Requirement already satisfied: pytz>=2020.1 in /usr/local/lib/python3.10/dist-pac
kages (from pandas>=1.1.4->ultralytics) (2024.2)

Requirement already satisfied: tzdata»=2022.7 in /usr/local/lib/python3.10/dist-p
ackages (from pandas>=1.1.4->ultralytics) (2024.2)

Requirement already satisfied: charset-normalizer<4,>=2 in /usr/local/lib/python
3.10/dist-packages (from requests>=2.23.0->ultralytics) (3.4.0)

Requirement already satisfied: idna<4,>=2.5 in /usr/local/lib/python3.10/dist-pac
kages (from requests>=2.23.0->ultralytics) (3.10)

Requirement already satisfied: urllib3<3,>=1.21.1 in /usr/local/lib/python3.10/di
st-packages (from requests>=2.23.0->ultralytics) (2.2.3)

Requirement already satisfied: certifi>=2017.4.17 in /usr/local/lib/python3.10/di
st-packages (from requests>=2.23.0->ultralytics) (2024.8.30)

Requirement already satisfied: filelock in /usr/local/lib/python3.10/dist-package
s (from torch>=1.8.0->ultralytics) (3.16.1)
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Requirement already satisfied: typing-extensions>=4.8.0 in /usr/local/lib/python
3.10/dist-packages (from torch>=1.8.0->ultralytics) (4.12.2)

Requirement already satisfied: sympy in /usr/local/lib/python3.10/dist-packages
(from torch>=1.8.0->ultralytics) (1.13.3)

Requirement already satisfied: networkx in /usr/local/lib/python3.10/dist-package
s (from torch>=1.8.0->ultralytics) (3.4.1)

Requirement already satisfied: jinja2 in /usr/local/lib/python3.10/dist-packages
(from torch>=1.8.0->ultralytics) (3.1.4)

Requirement already satisfied: fsspec in /usr/local/lib/python3.10/dist-packages
(from torch>=1.8.0->ultralytics) (2024.6.1)

Requirement already satisfied: six>=1.5 in /usr/local/lib/python3.10/dist-package
s (from python-dateutil>=2.7->matplotlib>=3.3.0->ultralytics) (1.16.0)
Requirement already satisfied: MarkupSafe>=2.0 in /usr/local/lib/python3.10/dist-
packages (from jinja2->torch>=1.8.0->ultralytics) (3.0.1)

Requirement already satisfied: mpmath<1.4,>=1.1.0 in /usr/local/lib/python3.10/di
st-packages (from sympy->torch>=1.8.0->ultralytics) (1.3.9)

Downloading ultralytics-8.3.17-py3-none-any.whl (876 kB)

876.6/876.6 kB 40.7 MB/s eta
Downloading ultralytics_thop-2.0.9-py3-none-any.whl (26 kB)

Installing collected packages: ultralytics-thop, ultralytics

Successfully installed ultralytics-8.3.17 ultralytics-thop-2.0.9

from ultralytics import YOLO
import cv2 # OpenCVv ct0lE2iclE =4I
from google.colab.patches import cv2_imshow # from google.colab.patches impo

# YoLovs 2 & =&
model = YOLO('yolov8n.pt') # YoLov82| ZHZ 24

# Ol0IK 2&
img = cv2.imread('Dog_rawPixel®@l.jpg')

# 2% EX
# 25 & vyoLovs 2L = ALEGHH OIOIKIMAM HXME EXELICH results A0z &
results = model(img)

# 21 Al23t
# plot() === EXE BH =B ZH &4AE 14 OI0IXE ‘jJ
img_with_detections = results[@].plot() # & B ZUE AlA

b

@Jmu

# Z0 001Xl HEA
cv2_imshow(img_with_detections)

Output hidden; open in https://colab.research.google.com to view.
E D~
CLZ o|O|X| &tel
# Ol0IXI 2&
img = cv2.imread('life_unsplash.jpeg")
# 2 EX

# SE& vyoLovs 2= ALEGtH OlOIXIONAM HHE EX
results = model(img)

il

LICH. results H0l=s &

# Diﬂl, }\|D|-§|.
# plot() == EAE HH =80 ZAH &XNE OdH 0I0IXNE gt
img with_detections = results[@].plot() # = P Z U= A3t
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# Zt OI0I Xl HEA|
cv2_imshow(img_with_detections)

0: 640x448 1 umbrella, 2 chairs, 1 couch, 1 bed, 1 dining table, 1 book, 39.6ms

Speed: 2.9ms preprocess, 39.6ms inference, 1.4ms postprocess per image at shape
(1, 3, 640, 448)

In[ ]: #voos2 =2 29 )= U3 Zs5LL (2 ARH 2 =MZ2):

# YOLOv8n (nano)

# YOLOv8s (small)

# YOLOv8m (medium)

# YOLOv8L (large)

# YOLOv8x (extra large)

In [ ]: from ultralytics import YOLO

import cv2 # OpenCV 2t0|BH2lE 2227
from google.colab.patches import cv2_imshow # from google.colab.patches impao

# YoLovs 2 € =2 &
model = YOLO('yolov8l.pt') # YoLov8Sl B 2

# Ol0IX 2
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img = cv2.imread('life_unsplash.jpeg')

# 2K EX
# 2= & vyoLovs EEL= AESHH OIOIXKIAHA HME EXSLICH. results H0lle &
results = model(img)

# 20 A3
# plot() === EXE M =0 A &XNE Od Ol0IXNE BHE
img_with_detections = results[0].plot() # = B ZU=E A

# 210t 0I0IX HAl
cv2_imshow(img_with_detections)

0: 640x448 1 chair, 1 bed, 1 dining table, 1 book, 1 scissors, 48.9ms
Speed: 2.2ms preprocess, 48.9ms inference, 1.9ms postprocess per image at shape
(1, 3, 640, 448)

COCO128 H|o[EH M & o|8¢t RE ds E7t

HOIH =4
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'rm -rf /content/datasets
'rm -rf /content/cocol28
'rm -rf /content/runs

HOIH CI22E A 25 =7

FE2s JEE

from ultralytics import YOLO

from ultralytics.utils.downloads import download
import os

import zipfile

# coco128 OIOIHA TI22C
download(url="https://ultralytics.com/assets/cocol28.zip")

# G2t & o
print("Downloaded files:", os.listdir())

3+ 0|
=

# ZIPp W 2= off Xl
with zipfile.ZipFile('coco128.zip",
zip_ref.extractall('.")

'r') as zip_ref:

# ol =

2= =gl

oM = e
print("Files after extraction:", os.listdir())

print("Contents of cocol28 folder:", os.listdir('cocol28"))

100% || 263/263

'yolov8_cocol28_trained_custom_impro
'yolov8_transfer_learning_5@epoch.p
'yolov8l.pt', 'coco
"ferrari.jp

Unzipping /content/cocol28.zip to /content/cocol28...:
[00:00<00:00, 3458.06file/s]

Downloaded files: ['.config', 'cocol28.zip',

ved.pt', 'yolov8s.pt', 'cocol28 custom.yaml',
t', 'Dog_rawPixel@l.jpg', 'yolov8x.pt', 'life_unsplash.jpeg’,
128', 'yolov8 cocol28_ trained_custom.pt', 'yololln.pt', 'yolov8n.pt',
g', 'sample_data']

Files after extraction: ['.config', 'cocol28.zip',

_improved.pt', 'yolov8s.pt', 'cocol28 custom.yaml',

'yolov8_cocol28 trained_custom
'yolov8_transfer_learning_50e

poch.pt', 'Dog rawPixel@l.jpg', 'yolov8x.pt', 'life_unsplash.jpeg', 'yolov8l.pt',
'cocol28', 'yolov8_cocol28 trained_custom.pt', 'yololln.pt', 'yolov8n.pt', 'ferra
ri.jpg', 'sample_data']

Contents of cocol28 folder: ['LICENSE', 'labels', 'README.txt', 'images']

# OpenCV clO|EdcCIE 22|
# from google.colab.patches impo

import cv2
from google.colab.patches import cv2_imshow

# YoLovs 2 & =&
model = YOLO('yolov8l.pt")

(]|
—_ =

# YOLOv8S| &2

# Ol0IX 2%
img = cv2.imread('cocol28/images/train2017/000000000081.7jpg")

# A EX

# 25 F vyoLovs 2L 2 ALE5tH OIOIXKINAM HXE EXELICH results Hx=0= &
results = model(img)

# Z2 0 Al2st

# plot() &= A= A =80 ZAH &XNE O O0I0IKNE gt
img_with_detections = results[0].plot() # & HIW ZUE Al23}
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Z 1t Ol0IKl Al

cv2_imshow(img_with_detections)

0: 448x640 1 airplane, 65.1ms
Speed: 1.7ms preprocess, 65.1lms inference, 2.7ms postprocess per image at shape
(1, 3, 448, 640)

yam| It & 4

e YAML I}¥-2 YAML(YAML Ain't Markup Language)2| EYZE, HO|HE F=32}

f

Ok

M BHY I ALESH= ALRIO| 87| {2 OIO|E FAMYLICHL =2 478 oY= ©
O| At EIL|C},

YOLOV8OIIA YAML It 2 == ZE 47, Ho|HM ¥E, ot& ni2tolH s 3
ogt= O AHEELICEL & = 1|0|E1M' dEL A FE, o5 Al AHEE Of
I 52 YAML DO A *E”Sd'-ltr

# OIOIEAIS RE [HEe =2
path: /path/to/dataset

# =& 001K A Z2=2
train: images/train

# 43 010K & Z2=2
val: images/val

# HIAE OI0IX2 AU 22 (HdEAE)
test: images/test

# 2L 01

names:
0: classi
1: class2
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2: class3
# ... =) SdA=S

# = 2diA 0182 clAEZ HEE = UsUb
]

# names: ['classl', 'class2', 'class3',

# FIF &8 (HEAE
nc: 3 # A2 =

path: ./coco128 # OIOIEAISl B2

train: images/train # & O|0IA B2

val: images/val # &3 OI0IX &=

test: images/test # HIAE O|0IXl B2

nc: 80 # A =

names: ['person', ‘'bicycle', ‘'car', ...] # ZdiL 0|8 C2IAE

yaml THY EtA) 27|

import yaml
from ultralytics import YOLO
import os

=

# coco128 GIOIEHA 22 =0l
dataset_path = 'cocol28'’
if not os.path.exists(dataset_path):
raise FileNotFoundError(f"Dataset directory '{dataset_path}' not found.")

# vamL It M4
yaml_content = {
'path': os.path.abspath(dataset_path), # Zl 22 At=
"train': 'images/train2017',
'val': 'images/train2017', # C0C01282 &Z HEJII S22 Z =& HNEE AIE
‘names': {@: 'person', 1: 'bicycle', 2: ‘'car', 3: 'motorcycle', 4: 'airplane
11: 'stop sign', 12: ‘'parking meter', 13: 'bench', 14: 'bird', 15:
21: 'bear', 22: 'zebra', 23: ‘'giraffe', 24: 'backpack', 25: ‘umbre
31: 'snowboard', 32: ‘'sports ball', 33: 'kite', 34: 'baseball bat’
41: 'cup', 42: 'fork', 43: 'knife', 44: 'spoon', 45: 'bowl', 46: '
51: ‘'carrot', 52: 'hot dog', 53: 'pizza', 54: 'donut', 55: ‘'cake’,
61: 'toilet', 62: 'tv', 63: 'laptop', 64: 'mouse', 65: 'remote', €
71: 'sink', 72: ‘'refrigerator', 73: 'book', 74: 'clock', 75: 'vase

yaml_path = 'cocol28 custom.yaml'
with open(yaml_path, 'w') as file:
yaml.dump(yaml_content, file, default_flow_style=False)

print(f"Created custom YAML file: {yaml_path}")

Created custom YAML file: cocol28_ custom.yaml

(@) | -
R A= ds

— -
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from ultralytics import YOLO
import cv2
import matplotlib.pyplot as plt

# 22 vyoovs 22 =&
model = YOLO('yolov8n.pt")

# HAE OOIEHA ZZ (coco A2 HOIEHA ALE)
# test _data = 'cocol28 custom.yaml'’

# @& O}

results = model.val(data=test_data, conf=0.25, iou=0.5)

# 2 =4

print("® = YoLOovgs 22 Hs:")
print(f"mAP50: {results.box.map50:.4f}")
print(f"mAP50-95: {results.box.map:.4f}")

# 4= OIOIXIOl CHEE Ol =
sample_image = cv2.imread('Dog_rawPixel®@l.jpg")
sample_results = model(sample_image)

# Z0 A2t
img_with_boxes = sample_results[@].plot()
plt.figure(figsize=(12, 8))

plt.imshow(cv2.cvtColor(img _with_boxes, cv2.COLOR_BGR2RGB))

plt.axis('off")
plt.title("& & YoLove 2
plt.show()

I
Y
&

#0H= 20 =4
for r in sample_results:
for box in r.boxes:
class_id = int(box.cls[@])
confidence = float(box.conf[@])
x1, yl, x2, y2 = box.xyxy[0].tolist()

print(f"2c A : {model.names[class_id]}, &l 2 &

# 2L = &

print(f"2c A =: {len(model.names)}")

print("ScHA 55:")

for i, name in model.names.items():
print(f"{i}: {name}")

{confidence:.2f}, HtEE

Ultralytics 8.3.16 %’ Python-3.10.12 torch-2.4.1+cul21 CUDA:@ (Tesla T4, 15102Mi

B)

YOLOv8n summary (fused): 168 layers, 3,151,904 parameters, 0 gradients, 8.7 GFLOP

S

val: Scanning /content/cocol28/labels/train2017.cache...

s, @ corrupt: 100% ||| 128/128 [00:00<?, ?it/s]
Class Images Instances Box (P
P50-95): 100% ||| 8/8 [00:03<00:00, 2.61it/s]

file:///D:/github/DeepLearning_Basic_Class/00_part06_01_objectDetection01/yolo8/yolo_start_02_v10.html
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.494

.609

.43

.406

.671

.612

.742

.733

.444

.0748

.386

412

.493

.821

.627

.514

.706

.995

.973

712

.364

.527

.583

.479

.775

.497

.555

.369

all
person
bicycle
car
motorcycle
airplane
bus

train
truck
boat
traffic light
stop sign
bench
bird

cat

dog

horse
elephant
bear
zebra
giraffe
backpack
umbrella
handbag
tie
suitcase
frisbee
skis
snowboard

sports ball

128

61

12

yolo_start_02_v10_2409

929

254

46

12

14

18

19

0.699

0.84

0.667

0.909

0.667

0.8

0.556

0.667

0.917

0.615

0.667

0.929

0.889

0.667

0.8

0.667
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0.493

0.661

0.333

0.217

0.8

0.667

0.714

0.667

0.25

0.167

0.143

0.222

0.688

0.889

0.765

0.889

0.333

0.444

0.714

0.5

0.571

0.333

0.626

0.78

0.499

0.571

0.825

0.8

0.794

0.833

0.625

0.374

0.429

0.75

0.611

0.825

0.995

0.766

0.995

0.874

0.995

0.995

0.926

0.556

0.722

0.785

0.539

0.839

0.995

0.744

0.556
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.271

.375

.465

.563

.424

.27

.45

.419

.525

.481

.275

.55

.25

.312

.365

.434

.622

.865

.873

.904

.291

.561

.541

.733

.422

.75

.622

kite
baseball bat
baseball glove
skateboard
tennis racket
bottle

wine glass
cup

fork

knife

spoon

bowl

banana
sandwich
orange
broccoli
carrot

hot dog
pizza

donut

cake

chair

couch

potted plant
bed

dining table
toilet

tv

laptop

mouse

yolo_start_02_v10_2409

10

4

18

16

36

16

22

28

11

24

14

35

14

13

0.8

0.75

.667

.545

.714

.667

.778

.667

.692

.333

.786

.833

.667

0.8

0.6

.692
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0.4

0.25

0.429

0.286

0.333

0.312

0.278

0.167

0.438

0.182

0.643

0.5

0.25

0.182

0.458

0.514

0.643

0.667

0.462

0.5

0.619

0.625

0.642

0.8

0.524

0.382

0.559

0.503

0.583

0.656

0.438

0.689

0.25

0.625

0.388

0.63

0.622

0.995

0.94

0.995

0.503

0.648

0.746

0.833

0.514

0.75

0.622
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remote 5 8 1 0.5
0.692
cell phone 5 8 4] 0
0
microwave 3 3 0.667 0.667
0.744
oven 5 5 0.5 0.4
0.389
sink 4 6 0.5 0.167
0.233
refrigerator 5 5 0.667 0.4
0.489
book 6 29 0.75 0.103
0.311
clock 8 9 0.778 0.778
0.743
vase 2 2 0.4 1
0.8
scissors 1 1 0 0
0
teddy bear 6 21 1 0.333
0.487
toothbrush 2 5 1 0.4
0.469

Speed: 0.3ms preprocess, 5.2ms inference, 0.0ms loss, 4.8ms postprocess per image

Results saved to runs/detect/val2
& yoLovs 2E Hs:

mAP50: 0.6260

mAP50-95: ©.4942

0: 480x640 2 dogs, 67.3ms
Speed: 4.3ms preprocess, 67.3ms inference, 2.1ms postprocess per image
(1, 3, 480, 640)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 50896 (\N{HANGUL SYLLABLE WEON}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 48376 (\N{HANGUL SYLLABLE BON}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 47784 (\N{HANGUL SYLLABLE MO}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 45944 (\N{HANGUL SYLLABLE DEL}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 50696 (\N{HANGUL SYLLABLE YE}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 52769 (\N{HANGUL SYLLABLE CEUG}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 44208 (\N{HANGUL SYLLABLE GYEOL}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 44284 (\N{HANGUL SYLLABLE GWA}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

file:///D:/github/DeepLearning_Basic_Class/00_part06_01_objectDetection01/yolo8/yolo_start_02_v10.html

0.75

0.777
0.481
0.292
0.598
0.423

0.85

0.828

0.667

0.7

at shape

UserWarni

UserWarni

UserWarni

UserWarni

UserWarni

UserWarni

UserWarni

UserWarni
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00 YOLOvS [0 00 00
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2ciA: dog, dEE:
2 &

2 A dog, 4l
2ciA +=: 80
2L 55

0:

W o0 NV WN PR

vuuuuuudb DD DEDMEPREDWWWWWWWWWWNNNNMNMNNMNMNMNNRPRRERPREPRREPRERRREPR
U A WNEFPFOUOUOKNOTUDWNREPOUOUONOOTUDEWNRERPOOVUONOULPAEWNREROOVONOTULD,WNEDO

person
bicycle

car
motorcycle
airplane

bus

train

truck

boat

traffic light

: fire hydrant
: stop sign

: parking meter
: bench

: bird

: cat

: dog

: horse

: sheep

:cow

: elephant

: bear

: zebra

. giraffe

: backpack

: umbrella

: handbag

: tie

. suitcase

: frisbee

¢ skis

: snowboard

: sports ball

kite

: baseball bat
: baseball glove
: skateboard

: surfboard

: tennis racket
: bottle

: wine glass

. cup

. fork

: knife

. spoon

: bowl

: banana

: apple

: sandwich

. orange

: broccoli

. carrot

: hot dog

. pizza

: donut

: cake

yolo_start_02_v10_2409

[602.20, 193.65, 908.10, 742.98]
: [309.01, 220.69, 621.53, 732.43]

00 o0

Ho Ho
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56: chair

57: couch

58: potted plant
59: bed

60: dining table
61: toilet

62: tv

63: laptop

64: mouse

65: remote

66: keyboard

67: cell phone
68: microwave
69: oven

70: toaster

71: sink

72: refrigerator
73: book

74: clock

75: vase

76: scissors

77: teddy bear
78: hair drier
79: toothbrush

YOLOv8 22 HH

e H{Z: Ultralytics 8.3.16
Python H{7: Python-3.10.12
PyTorch H{7: torch-2.4.1+cu121
CUDA: AF2 £|+& GPU (Tesla T4, 15102MiB)
EE" _Q_OI:.
= & 168 layers
= 3,151,904 7§ 2| mt2to|E
= ( gradients
" 8.7 GFLOPs (FLOPs= ESA4H HAL SI£2 LIELH)

val: Scanning /content/coco128/labels/train2017.cache... 126
images, 2 backgrounds, @ corrupt: 190%|_| 128/128

[00:00<?, ?it/s]
A3 A
o AT HOIHM: & 126F2| O|0|X|(H{E Z2ho| M HO|HE &

=
(=)
. A3 EM A%

o 2t SEH20| CfSt O[O|X] £, AAEA £, SA Hote(p), T
(mAP50), mAP50-952| Zt2 f9orgtL|Ct
Images Instances Box (P R

100% || 3/8 [00:03<00:00,

2.61it/s]

file:///D:/github/DeepLearning_Basic_Class/00_part06_01_objectDetection01/yolo8/yolo_start_02_v10.html
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all 128 929

0.493 0.626 0.494
person 61 254

0.661 0.78 0.609
bicycle 3 6

0.333 0.499 0.43
car 12 46

0.217 0.571 0.406
motorcycle 4 5

0.8 0.825 0.671

airplane 5 6

0.667 0.8 0.612
bus 5 7

0.714 0.79%4 0.742
train 3 3

0.667 0.833 0.733
truck 5 12

0.25 0.625 0.444

= | -
= EHi I:Eﬁ Ao-iB
o "all" 2UA(EE A ST:

= O|O0|X| £=: 128

m QIAEA 4929

= Box P: 0.699 (Y&tx)

= R:0.493 (&)

* mAP50: 0.626 (B FEZOf CHE 2f
=" mAP50-95: 0.494

. 57 232 oAl

= AF2H(person): P: 0.84, R: 0.661, mAP50: 0.78
s XIS XHcar): P: 0.909, R: 0.217, mAP50: 0.571
7li(dog): P: 0.615, R: 0.889, mAP50: 0.766

= 1t (banana): P: 0.0, R: 0.0, mAP50: 0.0 (2 E0| 1t QlAlo| Al

Speed: ©.3ms preprocess, 5.2ms inference, ©.0ms loss, 4.8ms

postprocess per image

Results saved to runs/detect/val2
22 vyoLovs R Hs:

mAP50: 0.6260

mAP50-95: ©.4942

ds HOIH

= O|O|X| ®X2[: 0.3ms
ZZ (inference): 5.2ms

=
= £2l(loss): 0.0ms

file:///D:/github/DeepLearning_Basic_Class/00_part06_01_objectDetection01/yolo8/yolo_start_02_v10.html

0.699

0.84

0.667

0.909

0.667

0.556
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= S X2|(postprocess): 4.8ms
A

= YOLOV8 22| M&5 X H:
= mAP50: 0.6260 (0.626)
= mAP50-95: 0.4942 (0.4942)

=2 XIHCl mAP50Dt mAP50-955 =4
mAP50 (Mean Average Precision at IoU=0.50): 0.6260

0l 8t2 IoU(Intersection over Union) & XH2t0| 0.5 Mo Ha AU
T E LIEtHLICEH.
0.62602 62.60%2 HETE °|0I&LICt.

£

Ol 2<€0l 2del <

mAP50-95 (Mean Average Precision at IoU=0.50:0.95): 0.4942
Ol gt2 IoU 2L HtZ 0.50 M 0.950tAl HIAIFITHAN Hite @7 Y

SO HWZLICEH.
0.4942= 49.42%°| HETE 2|0|&LICt.

0l g0l mAPSRZLt ¥2 A2 F&XH0IH, O gHst JIE&E22 EIR|
=2 LICH.

08

It

&

o o0x

T or

S|
=

e

mAP500| 0.6 O|AIQIH UFES Hds2=2 2t5=ELICH
mAP50-95J 0.4 O|&0|H =8t 8522 = = USLICH.

0] 2&9 &=

mAP500| 0.62602 2, JIE2&Ql x| A €0 LS e LICH
mAP50-95J} 0.49422, [ ZAS JI=NME =48 855 2WHSLILCH
[o)j R

0] 22 Ao U=E2l AXE & HOILHD, d=st HH AX oS0l
NE &8 452 2L

AEFAOl 2HE A HHH HES =FQ ds2 JHNLD UASLICH

HE Its4:

O =2 40| 2QotCtH, 24 0F2|€d A, dole s, o 2 &
82 A2 S22 Soll s S&AMZ = UASLITH

20 2 "ot

QutXol My A HE= =28 dsLIC

e LSt A XD 2R S8 S8 S20dMesE FI1EQ A0l
LRE £+ AsUT

Z2EXMCZ, 0| yoLovg P E 2 NMEtHOZ ASe 452 2E0HFL U2
0, (HREE2 LertAol 4y X &G Hgg Hdez HeHgELct. s3
S8 20U 0 =2 &8I Fdde d320e= =012 2HGL &
0] 28 %= UASLICH.
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from ultralytics import YOLO
import cv2
import matplotlib.pyplot as plt

# 22 vyoovs 22 =&
model = YOLO('yolov8n.pt")

# HHAE OOIEHA Z2Z (coco A2 HOIEHA AIZ)
test_data = 'cocol28 custom.yaml'

# @& O}

results = model.val(data=test_data, conf=0.25, iou=0.5)

# 2 =4

print("® = YOoLOovgs 22 Hs5:")
print(f"mAP50: {results.box.map50:.4f}")
print(f"mAP50-95: {results.box.map:.4f}")

# 4= OIOIXIOl CHEE Ol =
sample_image = cv2.imread('life_unsplash.jpeg"')
sample_results = model(sample_image)

# Z0 A2t
img_with_boxes = sample_results[@].plot()
plt.figure(figsize=(12, 8))

plt.imshow(cv2.cvtColor(img _with_boxes, cv2.COLOR_BGR2RGB))

plt.axis('off")
plt.title("& & YoLove 2 O
plt.show()

I
Y
&

#0H= 20 =4
for r in sample_results:
for box in r.boxes:
class_id = int(box.cls[@])
confidence = float(box.conf[@])
x1, yl, x2, y2 = box.xyxy[0].tolist()

print(f"2c A : {model.names[class_id]}, &l 2 &

# 2L = &

print(f"2c A =: {len(model.names)}")

print("ScHA 55:")

for i, name in model.names.items():
print(f"{i}: {name}")

{confidence:.2f}, HtE&E

Ultralytics 8.3.16 %’ Python-3.10.12 torch-2.4.1+cul21 CUDA:@ (Tesla T4, 15102Mi

B)

YOLOv8n summary (fused): 168 layers, 3,151,904 parameters, 0 gradients, 8.7 GFLOP

S

val: Scanning /content/cocol28/labels/train2017.cache...

s, @ corrupt: 100% ||| 128/128 [00:00<?, ?it/s]
Class Images Instances Box (P
P50-95): 100% ||| 3/8 [00:04<00:00, 1.90it/s]

file:///D:/github/DeepLearning_Basic_Class/00_part06_01_objectDetection01/yolo8/yolo_start_02_v10.html

126 images, 2 background

R mAP50 mA
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.494

.609

.43

.406

.671

.612

742

.733

.444

.0748

.386

412

.493

.821

.627

.514

.706

.995

.973

712

.364

.527

.583

.479

.775

.497

.555

.369

all
person
bicycle
car
motorcycle
airplane
bus

train
truck
boat
traffic light
stop sign
bench
bird

cat

dog

horse
elephant
bear
zebra
giraffe
backpack
umbrella
handbag
tie
suitcase
frisbee
skis
snowboard

sports ball

128

61

12

yolo_start_02_v10_2409

929

254

46

12

14

18

19

0.699

0.84

0.667

0.909

0.667

0.8

0.556

0.667

0.917

0.615

0.667

0.929

0.889

0.667

0.8

0.667

file:///D:/github/DeepLearning_Basic_Class/00_part06_01_objectDetection01/yolo8/yolo_start_02_v10.html

0.493

0.661

0.333

0.217

0.8

0.667

0.714

0.667

0.25

0.167

0.143

0.222

0.688

0.889

0.765

0.889

0.333

0.444

0.714

0.5

0.571

0.333

0.626

0.78

0.499

0.571

0.825

0.8

0.794

0.833

0.625

0.374

0.429

0.75

0.611

0.825

0.995

0.766

0.995

0.874

0.995

0.995

0.926

0.556

0.722

0.785

0.539

0.839

0.995

0.744

0.556
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.271

.375

.465

.563

.424

.27

.45

.419

.525

.481

.275

.55

.25

.312

.365

.434

.622

.865

.873

.904

.291

.561

.541

.733

.422

.75

.622

kite
baseball bat
baseball glove
skateboard
tennis racket
bottle

wine glass
cup

fork

knife

spoon

bowl

banana
sandwich
orange
broccoli
carrot

hot dog
pizza

donut

cake

chair

couch

potted plant
bed

dining table
toilet

tv

laptop

mouse

yolo_start_02_v10_2409

10

4

18

16

36

16

22

28

11

24

14

35

14

13

0.8

0.75

.667

.545

.714

.667

.778

.667

.692

.333

.786

.833

.667

0.8

0.6

.692

file:///D:/github/DeepLearning_Basic_Class/00_part06_01_objectDetection01/yolo8/yolo_start_02_v10.html

0.4

0.25

0.429

0.286

0.333

0.312

0.278

0.167

0.438

0.182

0.643

0.5

0.25

0.182

0.458

0.514

0.643

0.667

0.462

0.5

0.619

0.625

0.642

0.8

0.524

0.382

0.559

0.503

0.583

0.656

0.438

0.689

0.25

0.625

0.388

0.63

0.622

0.995

0.94

0.995

0.503

0.648

0.746

0.833

0.514

0.75

0.622
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remote 5 8 1 0.5
0.692
cell phone 5 8 4] 0
0
microwave 3 3 0.667 0.667
0.744
oven 5 5 0.5 0.4
0.389
sink 4 6 0.5 0.167
0.233
refrigerator 5 5 0.667 0.4
0.489
book 6 29 0.75 0.103
0.311
clock 8 9 0.778 0.778
0.743
vase 2 2 0.4 1
0.8
scissors 1 1 0 0
0
teddy bear 6 21 1 0.333
0.487
toothbrush 2 5 1 0.4
0.469

0.75

0.777

0.481

0.292

0.598

0.423

0.85

0.828

0.667

0.7

Speed: 0.5ms preprocess, 5.1ms inference, 0.0ms loss, 9.1ms postprocess per image

Results saved to runs/detect/val3
& yoLovs 2E Hs:

mAP50: 0.6260

mAP50-95: ©.4942

0: 640x448 1 umbrella, 2 chairs, 1 couch, 1 bed, 1 dining table, 1 book, 48.3ms
Speed: 2.3ms preprocess, 48.3ms inference, 1.7ms postprocess per image at shape

(1, 3, 640, 448)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 50896 (\N{HANGUL SYLLABLE WEON}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 48376 (\N{HANGUL SYLLABLE BON}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 47784 (\N{HANGUL SYLLABLE MO}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 45944 (\N{HANGUL SYLLABLE DEL}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 50696 (\N{HANGUL SYLLABLE YE}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 52769 (\N{HANGUL SYLLABLE CEUG}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 44208 (\N{HANGUL SYLLABLE GYEOL}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 44284 (\N{HANGUL SYLLABLE GWA}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

file:///D:/github/DeepLearning_Basic_Class/00_part06_01_objectDetection01/yolo8/yolo_start_02_v10.html
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UserWarni

UserWarni

UserWarni

UserWarni

UserWarni

UserWarni
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00 YOLOVS (1 (10 (1
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2 A chair, A 2% : 0.60, HIEE B8FA:
2l A: chair, A2 %: 0.57, HIS&E A
22 couch, &lEl%: 0.50, BIE2Y EBfA:
222 book, MZE: 0.46, HIEEY A

Sl A: bed, M2IE: 0.44, HIS2YEY A

Sl A umbrella, dMZ & ==
2cdiA: dining table, 4l2 % : 0.30, HIEY

S A £: 80
A =22,

0: person

1: bicycle

2: car

3: motorcycle

4: airplane

5: bus

6: train

7: truck

8: boat

9: traffic light
10: fire hydrant
11: stop sign
12: parking meter
13: bench

14: bird

15: cat

16: dog

17: horse

18: sheep

19: cow

20: elephant

21: bear

22: zebra

23: giraffe

24: backpack

25: umbrella

26: handbag

27: tie

28: suitcase

29: frisbee

30: skis

31: snowboard
32: sports ball
33: kite

34: baseball bat

35: baseball glove
36: skateboard
37: surfboard

38: tennis racket
39: bottle

40: wine glass
41: cup

42: fork

43: knife

44: spoon

45: bowl

46: banana

47: apple

48: sandwich

49: orange

50: broccoli

[197.60, 334.23, 313.21, 528.42]
[0.00, 274.12, 50.74, 378.62]
[260.07, 142.78, 386.80, 390.63]

: [172.28, 279.28, 250.58, 328.04]
st [260.65, 142.66, 386.50, 392.55]
0.40, UI2Y YA [15.75, 0.23, 384.39, 132.08]

8 A [69.72, 274.91, 305.50, 511.90]

file:///D:/github/DeepLearning_Basic_Class/00_part06_01_objectDetection01/yolo8/yolo_start_02_v10.html
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51:
52:
53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77:
78:
79:

yolo_start_02_v10_2409

carrot

hot dog
pizza

donut

cake

chair

couch

potted plant
bed

dining table
toilet

tv

laptop

mouse

remote
keyboard
cell phone
microwave
oven

toaster

sink
refrigerator
book

clock

vase
scissors
teddy bear
hair drier
toothbrush

2ciA: chair, 4&l2|&: 0.60, HIEY 2A: [197.60, 334.23, 313.21,
528.42]

2cA: chair, 4&l2|%: 0.57, HI2Y 2A: [0.00, 274.12, 50.74,
378.62]

2 A couch, &E%: 0.50, HI2Y 2tA: [260.07, 142.78, 386.80,
390.63]

2ciA: book, &l2l&: 0.46, HIEY A [172.28, 279.28, 250.58,
328.04]

2 A: bed, MZS: 0.44, HIRY &tA: [260.65, 142.66, 386.50,
392.55]

2ciA: umbrella, ¢&l2/&: 0.40, HI2Y &A: [15.75, ©.23, 384.39,
132.08]

2ciA: dining table, ¢&l2%: 0.30, HI2Y &tA: [69.72, 274.91,
305.50, 511.90]

of ZU0AM ==& &:

A2 HE22 X 82 8229 d2%T(0.4~0.6)E JHALD UK,
CEO0l 25| Edlotkls @EAE 0= 3k M Qtel HXE ASS
LIEHELICH

= BX: I & 8 SAHA=O, 0l M2 S Sl A0 UA
tE G20 QAE Jis&0l JASLICH

LE & X

ES: AN HOOF HY 22 AR SRNEASH, 0l 220/ 0 &
HHE PESHE O 0SS D USS LEHLIC.

e ARE EX: ASO MRIEIF 30%2 JIE WO, 0l §XE G4 2
stas & YsUCH

file:///D:/github/DeepLearning_Basic_Class/00_part06_01_objectDetection01/yolo8/yolo_start_02_v10.html
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=

DIR(AKX, AL, EO, AEHREH =2 220 ()1
O

y ©
| HHE BXNE = UASS 20sLIT.

from ultralytics import YOLO
import cv2
import matplotlib.pyplot as plt

# 22 vyoLovs 22 =&
model = YOLO('yolov8l.pt")

# HHAE OOIHA H=Z (coco A2 HOIEHA AtE)
test_data = 'cocol28 custom.yaml'’

# @& HIt

results = model.val(data=test_data, conf=0.25, iou=0.5)

# Z2 9

print("& = YoLove 2 Hs:")
print(f"mAP50: {results.box.map5@:.4f}")
print(f"mAP50-95: {results.box.map:.4f}")

# &2 0I0IXO CHet ol =
sample_image = cv2.imread('life_unsplash.jpeg')
sample_results = model(sample_image)

# Z20 Al23t

img_with_boxes = sample_results[@].plot()
plt.figure(figsize=(12, 8))

plt.imshow(cv2.cvtColor(img _with_boxes, cv2.COLOR_BGR2RGB))
plt.axis('off")

plt.title("& & vYoLovg 2 0Ol Z ")

plt.show()

# 0= 20 =24
for r in sample_results:
for box in r.boxes:
class_id = int(box.cls[@])
confidence = float(box.conf[0])
x1, yl, x2, y2 = box.xyxy[0].tolist()
print(f"2¢ci A : {model.names[class_id]}, &2 & : {confidence:.2f}, HBt=2E

# 2L = 5

print(f"2:c A =: {len(model.names)}")

print("SciA ST5:")

for i, name in model.names.items():
print(f"{i}: {name}")

Ultralytics 8.3.16 %’ Python-3.10.12 torch-2.4.1+cul21 CUDA:Q (Tesla T4, 15102Mi
B)

YOLOv81 summary (fused): 268 layers, 43,668,288 parameters, 0 gradients, 165.2 GF
LOPs

val: Scanning /content/cocol28/labels/train2017.cache... 126 images, 2 background

s, @ corrupt: 100% ||| 128/128 [00:00<?, ?it/s]
Class Images Instances Box (P R mAP50 mA
p50-95): 100% || 8/8 [00:05<00:00, 1.34it/s]
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all 128 929 0.788 0.723 0.793

0.667
person 61 254 0.88 0.748 0.846

0.726
bicycle 3 6 1 0.333 0.667

0.55
car 12 46 0.955 0.457 0.711

0.473
motorcycle 4 5 0.833 1 0.962

0.853
airplane 5 6 1 1 0.995

0.986
bus 5 7 0.833 0.714 0.833

0.762
train 3 3 1 1 0.995

0.973
truck 5 12 0.6 0.5 0.566

0.393
boat 2 6 1 0.667 0.833

0.595
traffic light 4 14 1 0.214 0.607

0.423
stop sign 2 2 1 1 0.995

0.895
bench 5 9 0.857 0.667 0.809

0.715
bird 2 16 1 1 0.995

0.734
cat 4 4 1 1 0.995

0.926
dog 9 9 0.818 1 0.995

0.901
horse 1 2 1 1 0.995

0.846
elephant 4 17 1 0.941 0.971

0.887
bear 1 1 1 1 0.995

0.895
zebra 2 4 1 1 0.995

0.98
giraffe 4 9 0.889 0.889 0.938

0.793
backpack 4 6 1 0.667 0.833

0.627
umbrella 4 18 0.889 0.889 0.928

0.7

handbag 9 19 0.667 0.316 0.514

0.406
tie 6 7 0.833 0.714 0.833

0.705
suitcase 2 4 1 0.75 0.875

0.732
frisbee 5 5 0.8 0.8 0.879

0.793
skis 1 1 1 1 0.995

0.895
snowboard 2 7 1 0.857 0.928

0.834
sports ball 6 6 0.6 0.5 0.648

0.423
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.146

.513

.465

.513

.272

.521

.602

.679

.457

.643

.567

.771

.995

.995

.365

.564

.995

.861

.904

.911

.616

.692

.68

.723

.652

.958

.954

.667

kite
baseball bat
baseball glove
skateboard
tennis racket
bottle

wine glass
cup

fork

knife

spoon

bowl

banana
sandwich
orange
broccoli
carrot

hot dog
pizza

donut

cake

chair

couch

potted plant
bed

dining table
toilet

tv

laptop

mouse

yolo_start_02_v10_2409

10

4

18

16

36

16

22

28

11

24

14

35

14

13

0.6

0.8

0.667

0.667

0.733

0.917

0.903

0.75

0.75

0.846

0.667

0.867

0.667

0.833

0.737

0.8

0.714

0.769

0.75

0.588

0.667
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0.3

0.571

0.571

0.611

0.688

0.778

0.75

0.545

0.786

0.182

0.542

0.8

0.833

0.714

0.769

0.333

.508

.995

.685

.668

.715

.643

.815

.851

.604

.816

.671

.852

.995

.995

.388

.708

.995

.995

.967

.995

.814

.811

.801

.995

.786

.995

.995

.667
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remote 5 8 1 0.625

0.757
cell phone 5 8 0.833 0.625

0.563
microwave 3 3 1 1

0.897
oven 5 5 0.333 0.4

0.285
sink 4 6 0.429 0.5

0.293
refrigerator 5 5 0.8 0.8

0.761
book 6 29 0.727 0.276

0.396
clock 8 9 0.8 0.889

0.772
vase 2 2 0.333 1

0.995
scissors 1 1 0 0

0

teddy bear 6 21 0.938 0.714

0.681
toothbrush 2 5 1 1

0.844

Speed: 0.2ms preprocess, 30.2ms inference, 0.0ms loss, 1.5ms postprocess per imag

e

Results saved to runs/detect/vald
22 vyoLove 2 MHs:

mAP50: 0.7933

mAP50-95: 0.6669

0: 640x448 1 chair, 1 bed, 1 dining table, 1 book, 1 scissors, 59.4ms
Speed: 3.0ms preprocess, 59.4ms inference, 2.1ms postprocess per image
(1, 3, 640, 448)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 50896 (\N{HANGUL SYLLABLE WEON}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 48376 (\N{HANGUL SYLLABLE BON}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 47784 (\N{HANGUL SYLLABLE MO}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 45944 (\N{HANGUL SYLLABLE DEL}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 50696 (\N{HANGUL SYLLABLE YE}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 52769 (\N{HANGUL SYLLABLE CEUG}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 44208 (\N{HANGUL SYLLABLE GYEOL}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)

/usr/local/lib/python3.10/dist-packages/IPython/core/pylabtools.py:151:

ng: Glyph 44284 (\N{HANGUL SYLLABLE GWA}) missing from current font.
fig.canvas.print_figure(bytes_io, **kw)
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0.812

0.74
0.995
0.365
0.406
0.879
0.523
0.911

0.995

0.845

0.995

at shape

UserWarni

UserWarni

UserWarni

UserWarni

UserWarni

UserWarni
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(0 YOLOv8 [0 00 00
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2 A chair, A2%: 0.91, BI2Y YA [198.58, 331.67, 314.12, 531.07]
22HA: bed, A2 %: 0.87, HI2Y EtA: [268.38, 143.27, 386.54, 392.72]

2ciA: book, A2 &: .51, HIEY &A: [172.49, 279.84, 249.48, 326.53]
2ciA: scissors, &2 %: 0.41, UIEY & A [151.41, 284.57, 172.81, 303.06]
2diA: dining table, &2 &: 0.39, HI2Y & A: [70.52, 276.22, 309.80, 506.33]

ScA =: 80
SdiAs 25

0: person
bicycle

car
motorcycle
airplane

bus

train

truck

boat

traffic light
10: fire hydrant
11: stop sign
12: parking meter

W o0 NV WN R

13: bench
14: bird
15: cat

16: dog

17: horse
18: sheep
19: cow

20: elephant
21: bear
22: zebra
23: giraffe

24: backpack

25: umbrella

26: handbag

27: tie

28: suitcase

29: frisbee

30: skis

31: snowboard

32: sports ball
33: kite

34: baseball bat
35: baseball glove
36: skateboard
37: surfboard

38: tennis racket

39: bottle

40: wine glass
41: cup

42: fork

43: knife

44: spoon

45: bowl

46: banana

47: apple

48: sandwich
49: orange
50: broccoli
51: carrot
52: hot dog
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53:
54:
55:
56:
57:
58:
59:
60:
61:
62:
63:
64:
65:
66:
67:
68:
69:
70:
71:
72:
73:
74:
75:
76:
77:
78:
79:

yolo_start_02_v10_2409

pizza

donut

cake

chair

couch

potted plant
bed

dining table
toilet

tv

laptop

mouse

remote
keyboard
cell phone
microwave
oven

toaster

sink
refrigerator
book

clock

vase
scissors
teddy bear
hair drier
toothbrush

SHM AL ot A

A BHE:

S| Xtet HH= OH 2 M2t (9% Olah)yE BXNEASLICH
M2 2 22 M2 EXASLICH

b2 AlE2 A 22 M2 EXEHASLICH

A ?IX

SXE AUHSS 00X CHYst L2 2EE0f USLICH
= x 2

Che
Ol Xtet AEO0l 001X ottt FZ2 0l

IS8 AlLiRIR
| OIDIXIE OIOKE EA0IL HAS YSE LoiED US 2 2BL
2 XL M)g B0 F8 32 2.

I Ote 22 X 0

o

UASLICEH.

-v-—v—

FoE

JbRIet AES BXle MO 0t AME =Mootk HE = USL
AEgoZ X" X2 dizs U8 2 I+ (0: AHI HoIZ)E =+
LICH.

2 ds:

2dez 2 IS 9X, Et)S e =aol lAlstn JASUICH
a2 SH(H, IR0l tolM= 2 &t JASLICH.

22 A (AMEHN Told= 2LEXS Jtsd0l JAsUI
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oE Qo

from ultralytics import YOLO
import os

# 249 25

all model_1list = ['yolov8n', 'yolov8s', 'yolov8m', 'yolov8l', 'yolov8x']

for one_model in all_model_list:
model = YOLO(f"{one_model}.pt")
# 84 o 3E &Y
print(f"\n{one_model} @& &HZ:")
# print(model)

ey

S 40l = =fel
num_layers = len(list(model.model.parameters()))
print(f"S dl0lH =: {num_layers}")

# @2 Utet0le = ol

num_params = sum(p.numel() for p in model.model.parameters())

print(f"S LtctO0IEH =: {num_params:,}")

# 24 Ity =2 =0l

model path = f"{one_model}.pt"

file size = os.path.getsize(model path) / (1024 ** 2) # I+ HJ|E MB <)
print(f"2 2 M AJ|: {file_size:.2f} MB")

=

yolovgn 2 AHHE:

Z 4ol =: 184

Z Oet0le =: 3,157,200
22 me 3J|: 6.25 MB

yolovgs 2& HE.

dlOl ==: 184

mtet0l e ==: 11,166,560
g o 3J]: 21.54 MB

FO O OB

yolovem 2 & &HE.:

diOlH ==: 244

S ItetO0le =: 25,902,640
29 10 3J]: 49.72 MB

O

yolovgl 2 & &HE.:

diol =: 304

= Wt0le #: 43,691,520
24 0 3J]: 83.73 MB

B O

yolovex 2 & &HE.:
diol =: 304
= Oet0le #=: 68,229,648
24 me 3J|: 130.55 MB

I Of

from ultralytics import YOLO

# 29 2&

model = YOLO("yolov8n.pt") # 'yolov8n', 'yolov8s', 'yolov8m', 'yolov8L', 'yolov
# 24 0l = =ol
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num_layers = len(list(model.model.parameters()))
print(f"yoLov8n 22 = Ol =: {num_layers}")

# O dl O ok
T~ = O~

print(model.model)
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YoLOov8n 222 = dl0/0f +: 184
DetectionModel(
(model): Sequential(
(0): Conv(
(conv): Conv2d(3, 16, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), bi
as=False)
(bn): BatchNorm2d(16, eps=0.001, momentum=0.03, affine=True, track_running_
stats=True)
(act): SiLU(inplace=True)
)
(1): Conv(
(conv): Conv2d(16, 32, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), b
ias=False)
(bn): BatchNorm2d(32, eps=0.001, momentum=0.03, affine=True, track_running_
stats=True)
(act): SiLU(inplace=True)
)
(2): Cc2f(
(cvl): Conv(
(conv): Conv2d(32, 32, kernel_size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(32, eps=0.001, momentum=0.03, affine=True, track_runnin
g _stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(48, 32, kernel_size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(32, eps=0.001, momentum=0.03, affine=True, track_runnin
g_stats=True)
(act): SiLU(inplace=True)
)
(m): ModuleList(
(@) : Bottleneck(
(cvl): Conv(
(conv): Conv2d(16, 16, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(16, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(16, 16, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(16, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
)
)
)
(3): Conv(
(conv): Conv2d(32, 64, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), b
ias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_running_
stats=True)
(act): SiLU(inplace=True)
)
(4): c2f(
(cv1l): Conv(
(conv): Conv2d(64, 64, kernel_size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_runnin
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g stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(128, 64, kernel_size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_runnin
g stats=True)
(act): SiLU(inplace=True)
)
(m): ModulelList(
(0-1): 2 x Bottleneck(
(cvl): Conv(
(conv): Conv2d(32, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(32, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(32, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(32, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
)
)
)
(5): Conv(
(conv): Conv2d(64, 128, kernel size=(3, 3), stride=(2, 2), padding=(1, 1),
bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_running
_stats=True)
(act): SiLU(inplace=True)
)
(6): C2f(
(cvl): Conv(
(conv): Conv2d(128, 128, kernel size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_runni
ng_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(256, 128, kernel size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_runni
ng_stats=True)
(act): SiLU(inplace=True)
)
(m): ModulelList(
(0-1): 2 x Bottleneck(
(cvl): Conv(
(conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
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(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
)
)
)
(7): Conv(
(conv): Conv2d(128, 256, kernel size=(3, 3), stride=(2, 2), padding=(1, 1),
bias=False)
(bn): BatchNorm2d(256, eps=0.001, momentum=0.03, affine=True, track_running
_stats=True)
(act): SiLU(inplace=True)
)
(8): C2f(
(cvl): Conv(
(conv): Conv2d(256, 256, kernel size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(256, eps=0.001, momentum=0.03, affine=True, track_runni
ng_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(384, 256, kernel size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(256, eps=0.001, momentum=0.03, affine=True, track_runni
ng_stats=True)
(act): SiLU(inplace=True)
)
(m): ModulelList(
(0): Bottleneck(
(cvl): Conv(
(conv): Conv2d(128, 128, kernel_size=(3, 3), stride=(1, 1), padding=
(1, 1), bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_r
unning_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(128, 128, kernel size=(3, 3), stride=(1, 1), padding=
(1, 1), bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_r
unning_stats=True)
(act): SiLU(inplace=True)
)
)
)
)
(9): SPPF(
(cvl): Conv(
(conv): Conv2d(256, 128, kernel size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_runni
ng_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(512, 256, kernel size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(256, eps=0.001, momentum=0.03, affine=True, track_runni
ng_stats=True)
(act): SiLU(inplace=True)
)

(m): MaxPool2d(kernel_size=5, stride=1, padding=2, dilation=1, ceil mode=Fa
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lse)
)
(10): Upsample(scale_factor=2.0, mode='nearest')
(11): Concat()
(12): C2f(
(cv1l): Conv(
(conv): Conv2d(384, 128, kernel size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_runni
ng_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(192, 128, kernel size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_runni
ng_stats=True)
(act): SiLU(inplace=True)
)
(m): ModulelList(
(0): Bottleneck(
(cvl): Conv(
(conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
)
)
)
(13): Upsample(scale_factor=2.0, mode='nearest"')
(14): Concat()
(15): C2f(
(cvl): Conv(
(conv): Conv2d(192, 64, kernel_size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_runnin
g_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(96, 64, kernel_size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_runnin
g stats=True)
(act): SiLU(inplace=True)
)
(m): ModuleList(
(0): Bottleneck(
(cvl): Conv(
(conv): Conv2d(32, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(32, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
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(cv2): Conv(
(conv): Conv2d(32, 32, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(32, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
)
)
)
(16): Conv(
(conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1), b
ias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_running_
stats=True)
(act): SiLU(inplace=True)

)
(17): Concat()
(18): C2f(

(cvl): Conv(
(conv): Conv2d(192, 128, kernel size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_runni
ng_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(192, 128, kernel _size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_runni
ng_stats=True)
(act): SiLU(inplace=True)
)
(m): ModulelList(
(0): Bottleneck(
(cvl): Conv(
(conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
)
)
)
(19): Conv(
(conv): Conv2d(128, 128, kernel_size=(3, 3), stride=(2, 2), padding=(1, 1),
bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_running
_stats=True)
(act): SiLU(inplace=True)

)
(20): Concat()
(21): C2f(

(cvl): Conv(
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(conv): Conv2d(384, 256, kernel size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(256, eps=0.001, momentum=0.03, affine=True, track_runni
ng_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(384, 256, kernel size=(1, 1), stride=(1, 1), bias=False)
(bn): BatchNorm2d(256, eps=0.001, momentum=0.03, affine=True, track_runni
ng_stats=True)
(act): SiLU(inplace=True)
)
(m): ModulelList(
(0): Bottleneck(
(cv1l): Conv(
(conv): Conv2d(128, 128, kernel size=(3, 3), stride=(1, 1), padding=
(1, 1), bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_r
unning_stats=True)
(act): SiLU(inplace=True)
)
(cv2): Conv(
(conv): Conv2d(128, 128, kernel size=(3, 3), stride=(1, 1), padding=
(1, 1), bias=False)
(bn): BatchNorm2d(128, eps=0.001, momentum=0.03, affine=True, track_r
unning_stats=True)
(act): SiLU(inplace=True)
)
)
)
)
(22): Detect(
(cv2): ModuleList(
(0): Sequential(
(0): Conv(
(conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(1): Conv(
(conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)

)

(2): Conv2d(64, 64, kernel size=(1, 1), stride=(1, 1))
)
(1): Sequential(

(0): Conv(

(conv): Conv2d(128, 64, kernel size=(3, 3), stride=(1, 1), padding=
(1, 1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(1): Conv(
(conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
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(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)

)

(2): Conv2d(64, 64, kernel size=(1, 1), stride=(1, 1))
)
(2): Sequential(

(0): Conv(

(conv): Conv2d(256, 64, kernel size=(3, 3), stride=(1, 1), padding=
(1, 1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(1): Conv(
(conv): Conv2d(64, 64, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(64, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(2): Conv2d(64, 64, kernel size=(1, 1), stride=(1, 1))
)

)
(cv3): ModuleList(

(0): Sequential(
(0): Conv(
(conv): Conv2d(64, 80, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(80, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(1): Conv(
(conv): Conv2d(80, 80, kernel size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(80, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(2): Conv2d(80, 80, kernel size=(1, 1), stride=(1, 1))
)
(1): Sequential(
(0): Conv(
(conv): Conv2d(128, 80, kernel size=(3, 3), stride=(1, 1), padding=
(1, 1), bias=False)
(bn): BatchNorm2d(80, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(1): Conv(
(conv): Conv2d(80, 80, kernel _size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(80, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(2): Conv2d(80, 80, kernel size=(1, 1), stride=(1, 1))

)
(2): Sequential(
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(0): Conv(
(conv): Conv2d(256, 80, kernel size=(3, 3), stride=(1, 1), padding=
(1, 1), bias=False)
(bn): BatchNorm2d(80, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(1): Conv(
(conv): Conv2d(80, 80, kernel_size=(3, 3), stride=(1, 1), padding=(1,
1), bias=False)
(bn): BatchNorm2d(80, eps=0.001, momentum=0.03, affine=True, track_ru
nning_stats=True)
(act): SiLU(inplace=True)
)
(2): Conv2d(80, 80, kernel size=(1, 1), stride=(1, 1))

)
)
(dfl): DFL(

(conv): Conv2d(16, 1, kernel _size=(1, 1), stride=(1, 1), bias=False)
)

)
)
)
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