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import owe

import numeyw as np
import matplot!l ib.pwvplot a= plt
from google.colab import files

def upload imasges():

up loaded = files.upload(])

images = [ ]

for mame, data in uploaded. item=si():
image = cvZ.imdecodeinp.frombufferidata, np.uint3),
images.append( (name, image)]

returm images

def preprocess image(image):
# - AERE
denoised img =
T L — 20— L1k

gray = cvZ.cviColor(denoised img.
# 7 H T 0 TERAEALIE

adaptive thresh = cvZ.adaptiveThresholdigrayw,
# o= e S A oDBRE O (ERESFEIALERD

kermnel = np.onesi s, S, np.uints)

opening = cvw?Z.morphologvExl{adaptive thresh,.

255,

# EFALSREEITTIC LS 7 LBERE
labels, stats., centroids

150 # &= aE &S Rl o5 oD B 7 & R TE

cleaned img = np.zeros(opening.shape,

num_ labe l s,
min_size =

for I in rangeil, rnum_labels):
it stats[i, cvwZ.CC_STAT _AREA] >= min_size:
cleaned imgl labelzs == i1 = 255

o X
resized img = cvZ.resizelcleaned img,
returm resized img

(g00, s0077)

def find kevpoints and descriptors(image):
cw?Z ORB _createl )

descriptors =

orb =
kevpoints,

returm kevpoints, descriptors

cw? . fastMIMeansDenocisingColored( image,
cwZ . .COLOR BGRZGRAY )

cwZ  ADAPTIVE _THRESH_GAUSSTAN_C,

cwZ  MORFPH_OFPEM,

= cw?Z . connectedComponentsWi thStats lopening.,

dtwpe=rnp.uintg8)

orb.detectAndCompute( image.

—ERDA ER—b, T
7a—F

cvZ . IMREAD_COLOR)

—BIALERI

Mone, 10, 10, 7., 211

cwZ . THRESH BIMARY, 11, 21
iterations=2]

kernmel ,

conmect iwvitw=58]

# 0xER T NILISD T AFE e

—ORBFEI= DR Y

Mome )



def

def

def

def

match kevpoints(descriptorsl, descriptors?):

bf = cv2.BFMatcher (cv2.NORM_HAMMING, crossCheck=True) —BFMatcherF 7> =7 ~ D1ERL &
matches = bf.matchidescriptors]l, descriptors2)8 EE%&C:%/)L\’C@§${@%'§"%
matches = =sorted(matches, kev=lambda x: x.distance)

return matches

calculate similarity _absolute difference(matches, max distance=100) — ULV ?%Tﬁﬂﬁ'fﬁéﬁng V4 ?éﬁ
i len(matches) == O: TEHY  FBUESEAT B
return 0 # <o FHOLvigs. mIEC A7 5287
total distance = sum([m.distance for m in matches])
avg distance = total distance / lenimatches)
similarity score = max(0, 100 - (avg distance / max distance) *x 100)
return similarity score

draw center | ines| image]f Hlﬂé}%”@? A \/%%<

it leniimage.shape) == Z:
image = cvZ.cvtColor(image, cv?.COLOR GRAYZBGR)
height, width = image.shapel:7]
cvZ. linel(image, (width // 2, 01, (width // 2, height), (0, 2585, 01, 2)
cvZ. linelimage, (0, height // 2), (width, height // 2, (0, 2bb, 0), 2]

visual ize comparisoni(reference image, target image):

#f Make the red channe!l of the reference imasge maximum <—2F3$Zl§ 1%%?_]—_@ }ﬁq

reference image color = cwZ.cvwtlolor(reference image, cw?Z.COLOR GRAYZBGR)

reference:image:color[:, ., 2] = 255 B B %$$ttt$ @T%%jjﬂﬁqzi@ﬂ
AN — S
target image color = cv?Z.cvtloloritarget image, cvZ.COLOR GRAYZBGR) J: = TE@ P_-E] EEJO)7 /r /?&)\ﬂ%

combined image = cvZ.addWeighted(reference image color, 0.5, target image color, 0.5, 0]
combined image with _|lines = draw center lines(combined image)
plt. imshowl(cw?.cwiColor (combined image with |ines, cwv?.COLOR BGRZRGE )

plt.show() - - - - (_éi\)ﬁ@1§§@§§/_—.]—\



def build_database(images): —F—% ’\_X'VIEE\Z(J:[Z%Z L 7= L
database = [] -

=
for name, image in images: jz%F)
processed image = preprocess imagel image)
keypoints, descriptors = find keypoints and descriptors(processed image)

database.append( (name, processed image, kevpoints, descriptors))
return database

def compare with database(reference image processed, database):

keyvpointsl, descriptorsl = find keyvpoints _and descriptors(reference image processed)

for name, processed image, kevpoints?, descriptors? in database:
matches = match_keypoints(descriptorsl, descriptors?) | — R
similarity = calculate similarity_absolute differencelmatches) e—iiﬁijiﬁﬂﬁﬁéj7‘—-52”\——;(03
print(f "B{&: {name}, FE{LIE: {similarity: . 2f}"7) ttﬁﬁ

visual ize comparisonireference image processed, processed image)

# B OY v TJO— F & Rl
print("HFEFEHEZE V7 v TO— FLTLSEE Ly, 7)

e S
ref images = upload images() —3&1T7Td—
ref name, ref _image = ref images[0] § S#OEETBSFEFBEZE S L TI{FEH

ref image processed = preprocess imagelref image)

¥ ohhET aEET — 2N — ADIEE
print("EEE T 2B EE 7~ JO— FLT{REE Ly, 7)
uploaded images = upload images!()

database = build databasel{uploaded images)

# > — 3N — 2AADHEE S O

compare with databasel(ref image processed, database)
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