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" OpenCVE A4l O|= H|7, CHH| =F HKX
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import cv2 S|AETIY FUS} CLAHE 8%t
TS

import numpy as np

import cv2

image = cv2.imread('¥ Al .jpg") tmport numpy as np

image = cv2.imread('0| Al .jpg", cv2.IMREAD GRAYSCALE)

SEEETSEEsEEEEEEEEmEEs gaussian blur = cv2.GaussianBlur(image, (5,

hist equalized = cv2.equalizeHist(image)

median blur = cv2.medianBlur(image, 5)

clahe = cv2.createCLAHE(cliplLimit=2.8, tileGridSize=(8, 8))

clahe _equalized = clahe.apply(image)

cv2.imshow( 'Original Image', image)

cv2.imshow( 'Gaussian Blur', gaussian blur) v2.imshow("Original Image’, image)

. . ; . . . .imshow( 'Histogram Equalized®', hist equalized)
cv2.imshow( 'Median Blur', median blur) ] “ . ! —SafatLecd
-imshow( 'CLAHE Equalized', clahe equalized)

cv2.waltKey(0) v2. waitKey(0)
cv2.destroyAllWindows() v2._.destroyAllWindows()

Gausssian, Median 22{Z A3t
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(3) OpenCVOM edge HE

import cv2

import numpy as np

1.
Canny edge &%

import cv2
import numpy as np
cv2.imread( "Wl Al .jpg", cv2.IMREAD GRAYSCALE)

HZ[CH ], Ol YAIZt MELRE [ EudH

edge A= image = cv2.imread('Ol|Al.jpg', cv2.IMREAD GRAYSCALE)

sobel_x = cv2.Sobel(blurred_image, cv2.CV_64F, 1, @, ksiz
sobel y = cv2.Sobel(blurred image, cv2.CV _64F, @, 1, ksize=3)

low threshold =
high threshold = 150
edges = cv2.Canny(blurred image, low threshold, high threshold)

EEEEEEEEEEEEEEEESE- sobel combined = cv2.magnitude(sobel x, sobel y)

sobel combined cv2.convertScaleAbs(sobel combined)

2.

Sobel ZE

. C s s . -
cv2.imshow('Original Image®, image) .imshow( 'Original Image', image)

cv2.imshow('Edges’, edges) v2.imshow( 'Sobel X', cv2.convertScaleAbs(sobel x))
cvz,waitKey(e) v2 . imshow( "Sobel Y', cv2._convertScaleAbs(sobel y))

cv2. destr‘oyAllwindows( ) v2 . imshow( " Sobel Combined', sobel combined)
-waitKey (@)

.destroyAllWindows()

Canny edge A= Sobel ZE

low_threshold2}

Sobel ZE{E 0
high_threshold 2t ZHo= W

J2fC|AE 71|JL

edge =2 UHXS HE =

Canny edge Z=
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CNN 24 Hoj

Elg{ulof|A| =2 o|0|X|L} HAH G|
O|E{E X2|e& ufjf A0|= Neural
Network 2 &!

CNN &2

OpenCVO[A| CNN 22 Ho|

' Il I I I = = =N =N N N = N N =N N N = . -I ir'|'|p|:]r-t tDr"ch
| .
1 i import torch.nn as nn
| . :
I 2 - import torch.nn.functional =z — _ Output 1
1 < = H = Gutput 3
b = Uutput 5
ol SFA A . —_
: D ofg 1 class ColorCorrectionCNN(nn.Module): H
. : def _ init_ (self): _ s B
1 O|0|X| H|O|E{E CNNOJ| SHA| ZHSt7| Qlol o] super(ColorCorrectionCNN, self). init () "'-E-_. Pooking Convolution Noika S T 0 [ ~=Sd
- _ ] . . ‘oluts + ' nati
: O|E| 20 &™-> 1 self_.convl = nn.Conv2d(3, 16, kernel_size=3, padding=1) ’ ;:f ﬁ:}nﬁ Aptivation fanction e C:mcmd Ag;?;:f;?
1 AXE HO|E 2HE AR DHIS 82 ! self.conv2 nn.Conv2d(16, 32, kernel size=3, padding=1) Input (lmage) ~“CHHOR THACHOR Classification
T o1 = o == = | - _ . .
1 a I self._conv3 nn.Conv2d(32, 64, kernel size=3, padding=1)
i 1 self.fcl = nn.Linear(64 * 32 * 32, 512)

self.fc2 = nn.Linear(512, 3)

forward(self, x):
F.relu(self.convl(x))
F.max_pool2d(x, 2)

.relu(self.conv2(x))
CNN ZEIS A28l A HXS 3t Aot A .max_pool2d(x, 2)
x

F

o
.max_pool2d(x, 2)

o[o|x] cilo|E{2] &S

view(-1, 64 * 32 * 32)

=
=
F.relu(self_conv3(x))
=
X
=

.relu(self.fcl(x))
self_ fc2(x)

return x

I A . - T T -
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import torch.optim as optim

criterion = nn.MSELoss()
optimizer = optim.Adam(model.parameters(), lr=0.06¢
num_epochs = 100

for epoch in range(num_epochs):
running_ loss = 0.8
for 1, data in enumerate(dataloader, @):
inputs, targets = data
inputs = inputs.permute(©, 3, 1, 2)

optimizer.zero_grad()

outputs = model(inputs)

loss = criterion(outputs, targets)

loss.backward()

optimizer.step()

running_ loss += loss_item()

print(f"Epoch {epoch+1}, Loss: {running loss/len(dataloader)}")

model . load_state_dict(torch.load('color_correction_model.pth"))

model .eval()

def correct color(image path, model):
image= cv2.imread(image path)
image= cv2.resize(image, (128, 128))
image =image/255.0

image = torch.tensor(image, dtype=torch.float32).permute(2,@, 1).unsqueeze(@)

with torch.no_grad():

corrected color= model(image).squeeze().permute(1,2,0) . numpy()

corrected color= (corrected color * 255).astype('uint8')
corrected color = cv2.resize(corrected color, (64@, 480))
return corrected color

input_image path= ' = _jpg’
output_image path = 'corrected image.jpg’

corrected image =correct color(input _image path, model)

cv2.imwrite(output image path, corrected image)

correct_color 7} MA{2|El
HME 2Ho| Qs] HIE YA

AHE HI0]E| 20E AR 23},
A 7A, D}, SEIOO|K A £3
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import cv2

import numpy as np

def display image fullscreen(image path, display resolution=(3848, 2168)):

T ar In

QD-OLED C|A~EolH FA StH==2

T ar In

image = cv2.imread(image path)

it image is None:

print(f"Error: Unable to load image at {image path}")

return

image = cv2.resize(image, display_ resolution)

cv2.namedWindow( 'Corrected Image', cv2.WND PROP_FULLSCREEN)
cv2.setWindowProperty (' Corrected Image’, cv2.WND PROP _FULLSCREEN, cv2.WINDOW FULLSCREEN)
cv2._imshow( 'Corrected Image', image)

cv2.walitKey(8)

cv?2.destroyAllWindows()

input_image path = 'corrected image.jpg’

display image fullscreen(input image path)
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' Clloje] 2= / MAE]
L

" import torch.optim as optim

1 20| o|o|Ef
|
; K2l

BBHOE S5 4 YEE T

TH2= —

T

from torch.utils.data import DatalLoader

def train model(train loader, model, criterion, optimizer, num epochs=18):

for epoch 1n range(num epochs):
for images, labels in train loader:
optimizer.zero grad()
outputs= model(images)
E”OlE-l I|_-Ix-| El 7|% loss = criterion(outputs, labels)
loss.backward()
optimizer.step()

print(f Epoch {epoch + 1}/{num _epochs},Loss: {loss.item()}")
’ .’ HOEf 2 / HA2] | | L

image paths = [ "path to imagel”, ‘"path to image2’ |
labels = [0, 1]

HOJE| 2E, 37| =X, EHIAZ

v v

dataset = ColorBlindnessDataset(1image paths, labels)
| - . . - 3
~ O train_loader = Dataloader(dataset, batch size=2, shuffle=True)
' model =ColorBlindnessCNN()
criterion= nn.CrossentropyLoss()
H0JE| 2 O[] it optimizer= optim.Adam(model.parameters(), lr=0.001)

train model(train_ loader, model, criterion, optimizer, num epochs=5)




pEEEEEEEEEEEEEEEA - i ) e output path = "color vision analysis results.csv’
! y import pandas as pd — - = -

D i _ user data.to csv(output path, index=False)
:%%;-F-'_-M. : 1mport numpy as np print(f'Results saved to {output path}’)

' ' import matplotlib.pyplot as plt

"ArEXiS| A\Z AL ZOE HigoE Mol R | , i )

By : import seaborn as sns

: ol from sklearn.cluster import KMeans

I from sklearn.metrics import silhouette score

I Il I == = = = = = = = = = = = = =g

1 |

| |

13. ' 0|Z0l T AL E

| |

s Jll user_data = data.groupby(‘user_id').mean().reset_index()

VArgR uE My EE MBS ol A mzy !

b ol xf :

| |

1 |

X = user _data[[ "accuracy’, 'response time’]]
kmeans = KMeans(n clusters=3, random state=42).f1it(X)

user data| "cluster’] = kmeans.labels

score = sllhouette score(X, kmeans.labels )
print(f 'Silhouette Score: {score:.2f}")




def detect objects(img):

height, width,channels = img.shape

blob= cv2.dnn.blobFromImage(img, ©.68392, (416, 416), (@, ©, @), True, crop=False)
net.setInput(blob)
outs = net.forward(output layers)

o ZH|2o| 21X IDS 7|42 = s
ot b E £ 5 XM doS o A K2

o=

class_ids= [] F™ = = m mmEmmEmmwm ... IObjeCt Detection

confidences= [] 1 ] el
boxes= [] | ]
(| 1. ]
for out in outs: IMZS /40 i
for detection in out: | ] R ] ] ] ]
scor‘esfdetectlon[S: ] . [ T e e e 1 det highlight objects(img,boxes, indexes
class_id=np.argmax(scores) — i for 1 1n range(len(boxes)):
confidence=scores|[class_id] P AL R EX| i : 0« J
if confidence > @.5: 1 1 1T 1 in indexes:
center x = int(detection[@]* width) 1 1 x,y,w,h=boxes| i |
L

center y = int(detection[1]*height)

w = int(detection|2]*width)

h = int(detection[3]*height)
int(center x-w/2)

sub_img=img[y:y+h, x:x+w]

white_rect=np.ones(sub_img.shape,dtype=np.uint8)*255
int(center_y-h/2) res=cv2.addWeighted(sub _img,8.5,white rect,9.5,1.8)

boxes.append([x, y, w, h]) img|y:y+h, x:x+w|=res

contidences.append(float(confidence)) img
class_ids.append(class_id)

indexes= cv2.dnn.NMSBoxes(boxes,confidences, 8.5, 9.4)
return boxes, confidences,class ids,indexes

YOLO 2E &z

™ = = = &= &= = & W Em W WE == m)
| ]
. | ]
| 2. ]
nz
| = kR :
3 56 3E T — I I
3 L Jﬂ—1 \ l I
IAJ 7LR 7 " 7 H = 2
)\ i ) X X EIX|E| ZK)o| wy|E 2a 2%

28 a | |

L 7 7 4
3 2 56 512 024 1024 024 4074 30 [ | |
Conv. Layer Conv. Layer Conv. Layers Conv. Layers Conv. Layers Conv. Layers Conn. Layer Conn. Layer [ ] 1

Tx7nbds2 Ixdx192 1x1x128 1x1x256 } wd 1x1x512 7,5 3x3x1024
Maxpool Layer  Maxpool Layer IxIx256 Ix3x512 Ix3x1024 Ix3x1024 [ | |
25242 2x25-2 1x1x256 1x1x512 Ix3x1024

3Ix3x512 3x3x1024 3x3x1024-52 I m = = = = = = = = = = = = = = =i

Maxpool Layer  Maxpool Layer
2x25-2 2x252
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https://www.kmib.co.kr/article/view.asp?arcid=1713254315

https://www.wikitree.co.kr/articles/824687

https://ipsi.scau.ac.kr/Application/08_Etc/popup_color.htmi

https://www.samsungdisplay.com/kor/tech/quantum-dot.jsp
[https://ssgjn.tistory.com/entry](https://ssgjn.tistory.com/entry/%EC%83%89%EB%A7 %B9-%EC %83 %89%EC%95%BD-%EA%B5%90%EC%A0%95-%EC%95%88%EA%B2%BD-

%EC%97%94%ED %81%AC%EB%A1%9C%EB%A7%88-%EC%9B%90%EB%A6%AC-%EC%83%89%EB%A7%B9-%EC%83%89%EC%95%BD-%EA%B2%80%EC%82%AC#google_vignette)
http://blueedu.dothome.co.kr/xe/astro/29322

http://unithink.co.kr/product/ir-cut-filter/343/
[http://bglasses.co.kr/home/contents/mobile/board.php?mode=view&id=polarizing&no=81&page=2&search[word]=](http://bglasses.co.kr/home/contents/mobile/board.php?
mode=view&id=polarizing&no=81&page=2&search%5Bword%5D=)

https://news.skhynix.co.kr/post/skhynix-next-generation-cmos-image-sensor-a4c

[https://velog.io/@nayeon_p00/E2{'d-2&-CNNConvolutional-Neural-Network] (https://velog.io/@nayeon_p00/%EB %94 %A5%EB%9F % AC%EB %8B %9D-%EB%AA%A8%EB%8D%B8-CNNConvolutional-Neural-Network)
https://tech.hyundai-rotem.com/digital/technology-that-adds-value-to-big-data-data-visualization/

https://brunch.co.kr/@aischool/11

[https://velog.io/@openjr/TIL-13W25D-Z4X|-QIAl-T 2 M E ] (https://velog.io/@openjr/TIL-13W25D-%EA%B0%9D%EC%B2%B4-%EC%9D%B8%EC %8B %9D-%ED %94 %84 %EB%A1%9C%EC%A0%9D%ED%8A%B8)
[https://tyami.github.io/machine learning/k-means-clustering/](https://tyami.github.io/machine%20learning/k-means-clustering/)






