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Convolution : Z2E{E 0|23 24l ol
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Embossing by Convolution
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Convolution 2 0I2% 24l o

import cv2
import numpy as np

image = cv2.imread('care2e8.jpg', cv2.IMREAD_GRAYSCALE)

kernel_embossing = np.array([[2, ©, @],

[e, e, e],

[BJ e: '2]])
kernel_blurring = np.array([[1, 1, 1],

[1, 1, 1],

[1, 1, 1]]) / ¢
kernel_blurring2 = np.array([[21, 1, 1, 1, 1],
2 lJ lJ 1J 1]J
2 lJ lJ 1J 1]J
2 lJ lJ 1J l]J

1, 1, 1, 1]]) / 25

L

[
[
[
[

2 2 2

embossedImg = cv2.filter2D(image, -1, kernel_embossing)
blurredImg = cv2.filter2D(image, -1, kernel_blurring)
blurredImg2 = cv2.filter2D(image, -1, kernel_blurring)

cv2.imshow('Original Image', image)
cv2.imshow( 'embossing', embossedImg)
cv2.imshow( 'blurring', blurredImg)
cv2.imshow( 'more blurring', blurredImg2)

cv2.waitKey(9)
cv2.destroyAlllWindows ()
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Smoothing and Sharpening Con
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https://micro.magnet.fsu.edu/primer/digitalimaging/imageprocessingintro.html
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Parametric Approach®l TH:
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(1)
If x1 == x2:
result = 0
Else :
result = 1
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If x1 1= x2:
result = 1
Else :
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Backpropagation: a simple example

f(z,y,2) = (z +y)z
eg.x=-2,y=5,z=-4
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Backpropagation: a simple example

f(@,y,2) = (z +y)z
eg.x=-2,y=5,z=-4

qg=zT+Yy M 1,8 =1
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Convolution Neural Network

Convolution Pooling Convolution Pooling Fully Fully
Connected  Connected

Output

Input Image Feature maps Pooled Feature maps Pooled Dog (0.1)
Feature Maps Feature Maps . Cat(0.4)
Deer(0.94)

i1l * Lion(0.2)
e il  Data Source - Open Internet various sources  Image Source - hitps:/vinodsblog.com  via @vinod1975 W :
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[From recent Yann
LeCun slides]

Low-Level
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Mid-Level
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Trainable
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Feature visualization of convolutional net trained on ImageNet from [Zeiler & Fergus 2013]
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Ultralytics Yolov8 &1 ~IX

(D2} » myprojects » ultralytics v O

0= a 2T S L} om 37

github 2023-10-16 2% 12:58 e =0

dataSets 2023-10-19 28 10:22 e =0

docker 2023-10-16 2% 12:58 mE =4

docs 2023-10-16 2= 12:58 o =04

examples 2023-10-16 2% 12:58 ona =4

tests 2023-10-16 2% 1258 oz =0

trainResult 2023-10-18 2 4.2 o £4

ultralytics 2023-10-18 2% 1:07 ona =4

.gitignore 2023-10-16 28 1:24 [LE A 3KB
! .pre-commit-config.yaml 2023-10-16 27 1:24 Yam| 2E LI 3KB

CITATION. cff 2023-10-16 28 1:24 CFF & 1KE
' COMNTRIBUTING.md 2023-10-16 2H 1:24 MDD I EKE

LICEMSE 2023-10-16 27 1:24 o 34KB

MANIFEST.In 2023-10-16 2 1:24 IN I KB
« | MapoBackpacking ttf 2019-10-21 2% 441 EFEE == Itg B78KB
! mkdocs.yml 2023-10-16 27 1:24 Yam| £ I 25KB
« | NanumGothic tf 2016-10-24 25 5:12 ESEY T U 4,582KB
" README.md 2023-10-16 28 1:24 MD I+ 29KE
' README.zh-CN.md 2023-10-16 28 1:24 MD I+ 28KEB

requirements. bt 2023-10-16 27 1:24 HAE B4 2KB

setup.cfg 2023-10-16 27 124 CFG It 2KB
+ setup.py 2023-10-16 27 1:24 Python €2 I+2 4KB
+ yolova_detect.py 2023-10-19 2% 4:35 Python £ I+ 11KB



Ultralytics Yolov8 &Ll -1& - dataset

W ultralytics
github
w dataSets
W car
test
v train
images
labels
v valid
images
labels

N

(D:) » myprojects » ultralytics » dataSets » car » train > labels

-~

0j

car0201 txt
car0202.txt
car0203.txt
car0204 txt

£XSH LT

o
r
o

|

|

L}
o 1o o

rxorx o

|

| >

|»
fm |m |m: [m

Mo FHo Fo o FEo

[ >

(D) » myprojects » ultralytics » dataSets » car » train > images v 0

car0201.jpg car0202.jpg car0203.jpg car0204.jpg car0205.jpg car0206.jpg car0207 jpg
M 3 : "d : "/’ =
“ar0208.jpg car0209.jpg car0210.jpg car0211.jpg car0212.jpg car0213.jpg car0214,jpg
| *car0201.txt - Windows B 27%
oEF BIE AMMO 271V) =8BH)
. 0 0.529630 0.657292 0.292593 0.033333

>
41

1KB

/'>

1 0.423148 0.658333 0.031481 0.027083
3 0.456481 0.659375 0.031481 0.027083
19 0.488889 0.659375 0.037037 0.025000
1 0.545370 0.658854 0.031481 0.026042
9 0.576852 0.658854 0.031481 0.026042
5 0.609259 0.658333 0.033333 0.027083

\’).641667 0.657292 0.031481 0.025000




I Ly RN EL

| *carl201 txt - WNindows M 2%

0/0,5629630 0.657292 0.292593 0.033333

1 0.423148 0.658333 0.031481 0.027083

3 0.456481 0.659375 0031481 0.027083

19 0.488889 0.659375/0.037037 0.025000

1 0.545370 0.658854/0.031481 0.026042

9 0.576852 0.658854 0.031481 0.026042

5 0.609259 0.658333 0.033333 0.027083
1.641667 0.657292 0.031481 0.025000
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(yolov8 detect) D:#¥myprojectsWultralytics>python yolov8 detect.py train data-car.yaml conf-car.yaml 100

n params module arguments
1 1392 wultralytics.nn.modules.conv.Conv [3, 48, 3. 2]

1 41664 ultralytics.nn.modules.conv.Conv [48. 96. 3. 2]

2 111360 ultralytics.nn.modules.block.C2f [96. 96, 2. True]

1 166272 ultralytics.nn.modules.conv.Conv [96. 192, 3. 2]

4 813312 ultralytics.nn.modules.block.C2f [192, 192, 4, True]
1 664320 ultralytics.nn_modules.conv.Conv [192, 384, 3, 2]

4 3248640 ultralytics.nn.modules.block.C2f [384, 384, 4, True]
1 1991808 wultralytics.nn.modules.conv.Conv [384, 576, 3, 2]

2 3985920 wultralytics.nn.modules.block.C2f [576, 576, 2, True]
1 831168 wultralytics.nn.modules.block.SPPF [576, 576, 5]

1 0 torch.nn.modules.upsampling.Upsample [None. 2. 'nearest’]
; 0 ultralytics.nn.modules.conv.Concat [1]
1
1
2
1
1
2
1
1
2
1
‘s

OO0 =N — O

1993728 wultralytics.nn.modules.block.C2f [960, 384, 2]
0 torch.nn.modules.upsampling.Upsample [None, 2, 'nearest']
0O wultralytics.nn.modules.conv.Concat [1]
517632 wultralytics.nn.modules.block.C2f [576, 192, 2]
332160 ultralytics.nn_modules.conv.Conv [192, 192, 3, 2]
0O wultralytics.nn.modules.conv.Concat [1]
1846272 ultralytics.nn.modules.block.C2f [576, 384, 2]
1327872 ultralytics.nn.modules.conv.Conv [384, 384, 3, 2]
0O wultralytics.nn.modules.conv.Concat [1]
4207104 ultralytics.nn.modules.block.C2f [960, 576, 2]
3822016 ultralytics.nn.modules.head.Detect [80. [192, 384, 576]]
, 25902640 parameters, 25902624 gradients, 79.3 GFLOPs

[15. 18, 21]
YOLOv8Bm summary: 295 lavers
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New https://pypi.org/project/ultralytics/8.0.200 availahle Update with 'pip install -U ultralytics'
Ultralytics YOLOv8.0.199 Python-3.10.13 torch-2.1.0 CPU (Intel Core(IM) i/-87/00K 3./7/0GHz)
task=detect. mode=train. model=None. data=data-car.yaml. epochs=100. patience=20. batch=16. imgsz=640. save=True. save_period=-1. cache=
False, device=None. workers=8, project=trainBesult. name=car, exist ok=True, pretrained=True, optimizer=auto, verbose=False, seed=0. deterministic=True,
single cls=False. rect=False. cos_|lr=False. close _mosaic=10, resume=False, amp=True, fraction=1.0. profile=False, freeze=None, overlap_mask=True. mask_
ratio=4, dropout=0.0, val=True. split=val, save_json=False., save_hyhrid=False, conf=None. iou=0.5. max_det=300. half=False, dnn=False. plots=True. sourc
e=None. show=False. save_txt=False. save_conf=False. save_crop=False., show_labels=True. show_conf=True. vid_stride=1. stream_buffer=False. line_width=No
ne. visualize=True, augment=False, agnostic_nms=False, classes=None, retina_masks=False, hoxes=True, format=torchscript. keras=False, optimize=False. in
t8=False. dynamic=False. simplify=False, opset=None. workspace=4, nms=False. |r0=0.01, [rf=0.01. momentum=0.937, weight decay=0.0005. warmup_epochs=3.0,
warmup_momentum=0.8, warmup_bias_Ir=0.1, box=7.5, cls=0.5, dfl=1.5, pose=12.0, kobj=1.0. label smoothing=0.0. nbs=64_. hsv_h=0.1, hsv_s=0.7, hsv_v=0.4,
degrees=10.0, translate=0.1, scale=0.5. shear=0.0. perspective=0.0005. flipud=0.0. fliplr=0.0. mosaic=1.0. mixup=0.0, copy_paste=0.0. cfg=conf-car.yaml,
tracker=hotsort.yaml. save dir=trainResul tfcar
Overriding model .yaml nc=80 with nc=75

n params module arguments

1 928 ultralytics.nn.modules.conv.Conv 3, 32, 3. 2]

1 18560 wultralytics.nn.modules.conv.Conv 32. 64, 3. 2]

1 29056 ultralytics.nn.modules.block.C2f 64. 64, 1. True]
1 13984 ultralytics.nn.modules.conv.Conv 64, 128, 3. 2]

2 197632 ultralytics.nn.modules.block.C2f 128, 128, 2, Truel
1 295424 ultralytics.nn.modules.conv.Conv 128, 256, 3,

2 788480 wultralytics.nn.modules.block.C2f 256, 256,

1 1180672 ultralytics.nn.modules.conv.Conv 256, 512, 3.

1 1838080 ultralytics.nn.modules.block.C2f 512. 512, 1.

1 656896 ultralytics.nn.modules.block.SPPF 512, 512, 5]

} 0O torch.nn.modules.upsampling.Upsample None., 2. 'nearest']
1

1

1

1

1

1

1

1

1

1

1

0
1
2
3
4
9
§
1
8
9

0 ultralytics.nn.modules.conv.Concat 1]
591360 ultralytics.nn.modules.block.C2f 768, 256, 1]
0 torch.nn.modules.upsampling.Upsample None. 2. 'nearest']
0O wultralytics.nn.modules.conv.Concat 1]
148224 ultralytics.nn.modules.block.C2t 384, 128, 1]
1477112 ultralytics.nn_modules.conv.Conv 128, 128, 3. 2]
0 ultralytics.nn.modules.conv.Concat 1]
493056 ultralytics.nn.modules.block.C2f 384, 256, 1]
590336 ultralytics.nn.modules.conv.Conv 206, 256, 3. ?]
0 wultralytics.nn.modules.conv.Concat 1]
1969152 wultralytics.nn.modules.block.C2f 768, 512, 1]
22 [15, 18, 21] 2145073 ultralytics.nn.modules.head.Detect 75, [128, 256, 512]]
Model summary: 225 layers, 11164625 parameters, 11164609 gradients, 28.8 GFLOPs
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Freezing layer 'model .22.dfl_conv.weight
Scanning D:#myprojectstultralyticsWdatasetsWcartrain®labels.cache... 227 images. O backgrounds, O corrupt: 1OWI 2217 /227 [00:00<?,
Scanning D:¥myprojectstul tralyticsHdatasetscartval id#tlabels.cache... 10 images, O backgrounds, O corrupt: 100%| | 10/10 [00:00<?, ?it/s
Plotting labels to trainBesul t¥car%labels.jpg...
‘optimizer=auto’ found. ignoring "1r0=0.01" and "momentum=0.937 and determining best "optimizer . 'IrO" and "momentum automatically...
AdamW (1 r=0.000127, momentum=0.9) with parameter groups 57 weight(decay=0.0). 64 weight(decay=0.0005). 63 bias(decay=0.0)
Image sizes 640 train, 640 val
Using O dataloader workers
Logging results to trainBesul tHcar
Starting training for 100 epochs...

Epoch
1/100

Epoch
2/100

Epoch
3/100

Epoch
47100

Epoch
5/100

GPU_mem
0G
Class
al |

GPU_mem
0G
Class
al |

GPU_mem
0G
Class
al |

GPU_mem
0G
Class
all

GPU_mem
0G
Class
all

box_ loss
2.197

[ mages
10

box_loss
2

[ mages
10

box_loss
1.676

| mages
10

box_loss
1.518

I mages
10

hox_ loss
1.382

I mages
10

cls loss
8.459
Instances
81

cls_loss
5.028
Instances
81

cls_loss
3.897
Instances
81

cls_loss
2.924
Instances
81

cls_loss
2 .566
Instances
81

dfl _loss
1.499
Box (P
0.0136

dfl_loss
1.179
Box (P
0.934

dfl loss
1.034
Box (P
0.411

dfl loss
0.9699
Box (P
0.389

dfl_loss
0.9384
Box (P
0.484

Instances
29

R

0.03

Instances
49

R

0.045

Instances
29

R

0.253

Instances
58

R

0.401

Instances
12

R

0.279

> 100% | | 15/15 [03:18<00:00. 13.22s/it]

mAP50-95) - 100% || 1/1 [00:02<00:00. 2.89s/it]
0.00689

> 100% | | 15/15 [03:10<00:00. 12.69s/it]

mAPBO(—)gSg}: 100% || 1/1 [00:03<00:00, 3.84s/it]

- 100% | | 15/15 [03:07<00:00, 12.49s/it]

mAPBO(—)g(S)%: 100% || 1/1 [00:03<00:00, 3.35s/it]

- 100% | NN | 15/15 [03:07<00:00, 12.47s/it]

mAPSS—?gg]: 100% || 1/1 [00:02<00:00, 2.66s/it]

- 100% | NN | 15/15 [03:07<00:00, 12.50s/it]

mAP50-95) - 100% || 1/1 [00:02<00:00, 2.65s/it]
0.104




box_loss
2.197

| mages
10

box_loss

| mages
10

box_loss
1.676

| mages
10

box_loss
1.518

| mages
10

box_loss
1.382

| mages
10

box_loss
1.29

| mages
10

box_loss
1.221
| mages

10

box_loss
1.164
| mages

10

box_loss
1.186
| mages

10

box_loss
1.174

cls_loss
8.459
Instances
81

cls_loss
5.028
Instances
81

cls_loss
3.897
Instances
81

cls_loss
2.924
Instances
81

cls_loss
2 .566
Instances
81

cls_loss
2.195
Instances
81

cls_loss
2.032
Instances

81

cls_loss
1.93
Instances

81

cls_loss
1.8
Instances

81

cls_loss
1.727

Instances

R
0.03

Instances
49

R

0.045

Instances
29

R

0.253

Instances

R
0.401

Instances
12

R

0.279
Instances

R
0.333

Instances

R
0.383

Instances

R
0.365

Instances

R
0.444

Instances
206

2 100%|

mAPS0-95) - 100%
0.00669

2 100%|

mAPS0-95) - 100%
0.0298

2 100%]

mAPS0-95) - 100%
0.0602

2 100%|

mAPS0-95) - 100%
0.109

2 100%|

mAPS0-95) - 100%
0.104

2 100%|

mAPS0-95) - 100%
0.151

2 100%|

mAPS0-95) - 100%
0.199

2 100%|

mAP50-95) - 100%
0.269

2 100%]

mAP50-95) - 100%
0.307

15/15 [03:18<00:00, 13.22s/it]
I 1/1 [00:02<00:00,

15/15 [03:10<00:00, 12.69s/it]
I 1/1 [00:03<00:00,

15/15 [03:07<00:00, 12.49s/it]
I 1/1 [00:03<00:00,

15/15 [03:07<00:00, 12.47s/it]
B /1 [00:02<00:00,

15/15 [03:07<00:00, 12.50s/it]
B /1 [00:02<00:00,

15/15 [03:09<00:00, 12.66s/it]
B /1 [00:02<00:00,

15/15 [03:10<00:00, 12.69s/it]
B (/1 [00:02<00:00,

15/15 [03:11<00:00, 12.75s/it]
B /1 [00:02<00:00,

15/15 [03:19<00:00, 13.29s/it]
B /1 [00:02<00:00,

5/15 [01:06<02:13, 13.35s/it

2.

8-

8-

2.

?

2.

2.

2.

2.

89s/it]

Bds/it]

35s/it]

66s/it]
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49s/it]

51s/it]

60s/it]

48s/it]
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(D:) » myprojects » ultralytics > ultralytics > cfg

0l&

__pycache__
datasets
models
trackers

|ﬂ _init__.py

1] conf-car.yaml

1] default.yaml

Fa

P
T

o

=L

2023-10-18 2= 1:07
2023-10-18 2% 12:05
2023-10-16 2= 12:58
2023-10-16 2= 12:58
2023-10-16 271 1:24
2023-10-19 2= 4:27
2023-10-16 271 1:24

0%t

Yaml| & & I+<
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D: > myprojects > ultralytics > ultralytics > cfg > ! conf-car.yaml

3

4 task: detect # (str) YOLO task, i.e. detect, segment, classify, pose

5 mode: train # (str) YOLO mode, i.e. train, val, predict, export, track, benchmark

6

7 # Train Settings —------ - - - oo oo oo oo e oo -
8 project: trainResult # (str, optional) project name

9 name: car # (str, optional) experiment name, results saved to 'project/name’ directory

10 exist_ok: True # (bool) whether to overwrite existing experiment
11 patience: 20 # (int) epochs to wait for no observable improvement for early stopping of training
12 batch: 16 # (int) number of images per batch (-1 for AutoBatch)

13

14 epochs: 100 # (int) number of epochs to train fbd

15 imgsz: 64@ # (int | Llist) input images size as int for train and val modes, or Llist[w,h] for predict and export modes
16

17 model: # (str, optional) path to model file, i.e. yolov8n.pt, yolov8n.yaml

18 data: # (str, optional) path to data file, 1i.e. cocol28.yaml

19 save: True # (bool) save train checkpoints and predict results

20 save_period: -1 # (int) Save checkpoint every x epochs (disabled if < 1)

21 cache: False # (bool) True/ram, disk or False. Use cache for data Loading

22 device: # (int | str [ List, optional) device to run on, i.e. cuda device=8 or device=8,1,2,3 or device=cpu

23 workers: 8 # (int) number of worker threads for data Loading (per RANK if DDP)

24 pretrained: True # (bool | str) whether to use a pretrained model (bool) or a model to Load weights from (str)
25 optimizer: auto # (str) optimizer to use, choices=[SGD, Adam, Adamax, AdamiW, NAdam, RAdam, RMSProp, auto]

26 verbose: True # (bool) whether to print verbose output
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44

45 conf:

46 iou: ©.5

47 half: False

87

88 hsv_h: ©.1

89 hsv_s: ©.7

S0 hsv_v: 0.4

91 degrees: 10.80
92 translate: ©.1
23 scale: ©.5

94 shear: ©.0

95 perspective: ©.0005
96 flipud: ©.0

97 fliplr: 9.0

98 mosaic: 1.0

99 mixup: ©.8

100 copy_paste: ©.0©



Prediction

(yolov8 detect) D:WmyprojectsHultralytics>python yolov8 detect.py predict trainResult/car/weights/best.pt datasets/car/valid/images auto save
data_path: D:#¥myprojectstultralyticsWdatasets/car/valid/images

n params module arguments

1 1392 wultralytics.nn.modules.conv.Conv 3. 48, 3, 2]

1 41664 ultralytics.nn_modules.conv.Conv 48, 96, 3. 2]

2 111360 wultralytics.nn_modules.block.C2f [96. 96. 2. True]

1 166272 ultralytics.nn.modules.conv.Conv 96, 192 3 2]

4 813312 wultralytics.nn.modules.block.C2f (192, 192 4 True]
1 664320 ultralytics.nn.modules.conv.Conv [192. 384. 3. 2]

4 3248640 wultralytics.nn.modules.block.C2f (384, 384, 4, True]
1 1991808 wultralytics.nn_.modules.conv.Conv (384, 576, 3, 2]

2 3985920 wultralytics.nn.modules.block.C2f [576, 576, 2, True]
1 831168 wultralytics.nn.modules.block.SPPF [576. 576, 5]

1 0 torch.nn_modules.upsampling.Upsample None, 2. 'nearest']
1 0 wultralytics.nn.modules.conv.Concat [1]
2
1
1
2
1
1
2
1
1
2
1
fs

OO =W —= O

1993728 wultralytics.nn.modules.block.C2f (960, 384, 2]
0O torch.nn.modules.upsampling.Upsample [None, 2, 'nearest’]
0 wultralytics.nn.modules.conv.Concat [1]
517632 wultralytics.nn.modules.block.C2f 576, 192, 2]
332160 wultralytics.nn.modules.conv.Conv (192, 192, 3, 2]
0O wultralytics.nn.modules.conv.Concat [1]
1846272 ultralytics.nn.modules.block.C2t [576. 384, 2]
1327872 ultralytics.nn.modules.conv.Conv (384, 384, 3. 2]
0 wultralytics.nn.modules.conv.Concat [1]
4207104 ultralytics.nn.modules.block.C2f 980 576. 2]
3822016 ultralytics.nn_modules.head.Detect . [192, 384, 576]]
. 25902640 parameters, 25902624 gradients., /9.3 GFLOPs

[15, 18, 21]
YOLOvBm summary: 295 layers

[19] of 20 predicted.
Recognized-images are saved at datasets/car/valid/images folder

**xx Prediction Ended(Stopped) !l #xx

(yolov8_detect) D:WmyprojectsHultralytics>
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