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Object Detection (Cirular Hough Transform, Region Growing, Active Contouring)

Circular Hough Transform (Circle Object Detection) 1.1
:JW) 2SI s
import cv2
import numpy as np
import matplotlib.pyplot as plt
# Read the image
image = cv2.imread("iris.jpg", 1)
# Convert to grayscale

gray = cv2.cvtColor(image, cv2. COLOR_BGR2GRAY)

# Apply Gaussian blur to reduce noise t3 o cunddl Sl pall ("*’-‘-ﬁ UR9E Tl Bedas PR Ll
oreats ¥ Byguall colS Jl> § ULl sda Jlea) (559 894l

gray_blur = cv2.GaussianBlur(gray, (5, 5), 2, 2)

# Detect circles using Hough Circle Transform

circles = cv2.HoughCircles( 2 el LI ola s
A Sl LIL Cala (g Gadas

gray_blur, 8y54a]l
v2.HOUGH_GRADIENT, «cv2.HOUGH_GRADIENT olawdd| aay,b (29 yiloldl o iS4,k
L zoaadl J519) 38150 s j4aBY1 28LLl 29 minDist
(Byguall § blysl o480 Llall 2zall Param?
minDist=gray.shape[0] // 16, S H3l95 sue Jgud gy Lzall sl saaiy L zoasd) @S1,L W54 4m0 2uac Param2
Aomsldl slondl sue Ly La o
Woall Sloald Jad i Aayd lely 2ayd 51 miRadius, maxRadius

dp=1,

param1=50,

param2=30,
minRadius=75,
maxRadius=100, # Adjust these parameters for larger circles

)

if circles is not None: 39l ey laylas

circles = np.uint16(np.around(circles)) kS i ol alaudlidS el e

Lyl i pmig 5,510 3550 e Juan]
Lx!3 (=219 Magenta (gl image 8yg4all Bgd 8y5lo Y“"“)" cv2.circle bvl.? iﬁ.@.ﬂ:‘ o
Laylad Cainig 8 5ull S50 wildlus] alusialiy el

for circle in circles[0]:
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center = (circle[0], circle[1])
radius = circle[2]
cv2.circle(image, center, radius, (255, 0, 255), 3) # Draw the circle
# Display the result
pltimshow(cv2.cvtColor(image, cv2.COLOR_BGR2RGB))
plttitle("Hough Circle Transform")
plt.show()
:EMalall s ‘a|..\.'>.qu A llg
param1=50,
param2=30,
minRadius=75,

maxRadius=100,

Hough Circle Transform
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param1=50,
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param2=30,
minRadius=25,

maxRadius=50

Hough Circle Transform
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Region Growing Algorithm 1.2
Al ol agats
outl) Byguall 3 dadl Bhlll 3ST,L aliall aldlusyl (e Bilee (29 8yds S Bue of s 5lasl -1
(g2 ) dahall crass Juss 6T Lasly Aalaill 3850 5Lasl 8y9mally
BLdl awgzs Jldlg dslyglomay JueSCll oty il ol gyl Jeaelld 859kl | STl @y el -2
S CRVIBILE
Sy (¥ iz s (8 Laged Sy ¥ iyl cndliie oy),S5 e Jvazs (G- 2 Bglasel Sty yeiwd -3
Lot Bpu cMuSs 3929 pute g9 adgi by Lailg dodzme bS5 s Ahylssell sda (rasnis ¥ alasdle
.5)‘944_” @ Qw‘ "S&&Qbé 9\-(‘2" 3T

Lya&gl.c.a:)& lu.ul,..u

https://manara.edu.sy/



https://manara.edu.sy/

ZY

6)LiaJl

¥ aall oud 3elns 03 1308 Asns ke e dityliog Byall ol oy sl Ly eSOl o 5Ll b 5L

239831 das

import cv2

import numpy as np

import matplotlib.pyplot as plt

from skimage.color import rgh2gray
from skimage.io importimread

from matplotlib.path import Path

def manual_seed_selection(image, num_seeds): IM e 8yl eSS ety @L"
fig, ax = pltsubplots(figsize=(7, 7)) bz pasiadl yig Bysuall (o ye

ity I BLLl (§8yds eSS sae
(num_seeds slol LdL suzee suall) L

ax.imshow(image, cmap=plt.cm.gray)

ax.set_xticks([]), ax.set_yticks([])

plttitle("Select seed points. Press Enter when done.")
# Use ginput to get seed points

seeds = plt.ginput(num_seeds)

plt.show()

return seeds

def region_growing(img, seeds, threshold): Region Growing 4xa},! g5

# parameters L pxad OS-“:@ Loiall 40y & Threshold

neighbors =[(0,1), (1,0), (-1,0), (0,-1)] # 4-connectivity 5 Ll “ Ll Seed
bl EMSG wldlas] |

FRA 8yg4all Img

height, width = img.shape
visited = np.zeros_like(img, dtype=np.uint8)

out_img = np.zeros_like(img, dtype=np.uint8)

Lya&ul.c.a:),ﬁ \u.ul,..u
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# stack of pixels
stack =]
for seed in seeds:

stack.append((int(seed[1]), int(seed[0]))) # note the y,x order because ginput returns x,y
while(len(stack) > 0):
s =stack.pop()

X, y=5s

# Convert the seed coordinates to integers

seed_x, seed_y = int(seeds[0][1]), int(seeds[0][O])

if(np.abs(int(imglx, y]) - int (img[seed_x, seed_y])) <= threshold):

oS L8 dilyglma (o JuSl 7)o
9 ey Ltall (oo J3T 2aall

out_img[x, y] =255

visited[x, y] =1 Wgadml Glilos] dlage dakaial!
visited L@L:)' Cead g“J\ WS

# add neighbors to stack
for dx, dy in neighbors:
nx, ny =x +dx,y + dy
if nx >= 0 and nx < height and ny >= 0 and ny < width:
if visited[nx, ny] == 0:

stack.append((nx, ny))

return out_img, visited

Lya&ul.c.a:),ﬁ \u.ul,..u
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# Load your cell image (replace 'cell.jpg' with your actual image path)

img = cv2.imread('cell jpg’, cv2.IMREAD_GRAYSCALE) @Lﬁ Bygeall 5yais Leisl Bygem Jaces

s Jag seed pixels alydd) Hlasd

# Manually select the seed points 4l 2o seed pixels as Byguall el
e 4o Ja=ig region_growing ELLI

seeds = manual_seed_selection(img, 10)

1 oo éd\ mask ELLE.N 8yg40
0.5 lgast 3 1 Uil 3 (o)
# Apply region growing algorithm Bbldl 3L 3 (agwl)

out_img, mask = region_growing(img, seeds, 50)

# Extract the segmented parts from the original image

segmented = np.where(mask, img, 0)

# Display the results

pltfigure(figsize=(10, 10))

pltsubplot(1, 3, 1)
pltimshow(img, cmap=plt.cm.gray)

plttitle("Original Image")

pltsubplot(1, 3, 2)
pltimshow(out_img, cmap=plt.cm.gray)

pltitle("Region Growing")

pltsubplot(1, 3, 3)
pltimshow(segmented, cmap=plt.cm.gray)

plttitle("Segmented Parts")

plt.show()
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Region Growing Segmented Parts
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Active Contouring AC 4wyl 1.3
: 5% & Region Growing (ye aliss
A ladg Jaad sume &), S5 sue cllias -1
Jsl s aedl skl 39t Jgmgll (&> Shrinking alawg gl dalailly bme (2l aom s -2
Ll K
il h3 cay ey ¥ S Jgamsl oy 2l e of Sl e Lol atag i8yall Jaz Sy -3
.Growing @szlj J31) ¢pe regionGrowing Jeas (o ‘3 Shrinking J5 1.1 @w O Ayl gl Jaad 13)
239831 das
import numpy as np
import matplotlib.pyplot as plt
from skimage.color import rgb2gray
from skimage filters import gaussian
from skimage.segmentation import active_contour
from skimage.io importimread

from matplotlib.path import Path

def manual_freehand_contour_selection(image):
fig, ax = plt.subplots(figsize=(7, 7))
ax.imshow(image, cmap=plt.cm.gray)
ax.set_xticks([]), ax.set_yticks([])

plttitle("Draw a freehand contour. Press Enter when done.")

Lg.:g.am‘igl.c.az)).éll oty
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# Initialize an empty list to store user-defined points

points =[]

def ondrag(event):
if event.button ==1:
points.append((event.ydata, event.xdata))
ax.plot(event.xdata, event.ydata, 'ro’, markersize=2)

fig.canvas.draw()

fig.canvas.mpl_connect('motion_notify_event', ondrag)

plt.show()
return np.array(points)

# Load your cell image (replace 'cell.jpg’ with your actual image path)

img = imread('celljpg’, as_gray=True)

# Manually select the freehand contour

init_contour = manual_freehand_contour_selection(img)

alpha, 4w);lgse)l calan @3 8y94all AC Aa)ylgseld 5l

RSt JL,.U ‘éa.]a.cizﬂ Qb\)ﬁ_ﬂ dde ps beta, gama

# Apply the active contour model

snake = active_contour(img,

init_contour, alpha=0.015, beta=0.05, gamma=0.001,max_iterations=20)

# Display the results
fig, ax = plt.subplots(figsize=(7, 7))

ax.imshow(img, cmap=plt.cm.gray)

L_pé&u‘;.dijﬂ ‘u-u?...\A
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ax.plot(init_contour[:, 1], init_contour([:;, 0], '--r', Iw=3, label="Initial Contour")
ax.plot(snake[:, 1], snake[:, 0], -b', Iw=3, label="Active Contour")
ax.set_xticks([]), ax.set_yticks([])
ax.axis([0, img.shape[1], img.shape[0], 0])
pltlegend()

plttitle("Active Contour for Cell Detection (Freehand Contour)")

plt.show()

# Create a path object from the final contour

path = Path(snake)

# Create a grid of points

grid = np.indices(img.shape).reshape(2, -1).T

# Use the path object to create a mask of the ROI

mask = path.contains_points(grid).reshape(img.shape)

# Extract the ROI from the original image

roi = np.where(mask, img, np.nan)

# Display the ROI

fig, ax = plt.subplots(figsize=(7, 7))
ax.imshow(roi, cmap=plt.cm.gray)
ax.set_xticks([]), ax.set_yticks([])
plttitle("Region of Interest (ROI)")

plt.show()

el Gl of Aalaill Joo oLl 5Ly sz Yol
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Active Contour for Cell Detection (Freehand Contour)
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Region of Interest (ROI)

e Aai)lgadl ol § el aedd (S

n_v.éi K sl 2 e S w=dl alan alphad 38 b ﬁ‘m\.g JL?JL, elasticity G9,l Ay Jias Alpha
wfjw\MMLwJ«gpijiMaMEMﬂ PTA{ Y PRELEV N

FINERTRES| J olslmi¥ly p.a.wi 9l 9SG Alle @b e 29| Aagai Aoy ol Rigidity LLall 3 (@S9 Beta
Aol aahaill § olelizsl 3929 e Lo guas Busie Ul sda 055 U89 Ll AST sgumdl 095 2L,15 b e oSd

beta=0.05 549 beta=0.2 alaseiwls 8o Aua)slgdell dudia @3 (S Laged diosey o3 (2Ll o s L1 QYL

bzl AST bl o€ 8 piano beta dagd dic

Ly;;w‘i,k.g:))jllwfu

https://manara.edu.sy/ v



https://manara.edu.sy/

Li.aaé.am‘igl.c.az)).éil oty

https://manara.edu.sy/

13


https://manara.edu.sy/

