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OpenCV Opencv &%

<ROS 2 2 =2t2| £ % Python TI7|X| & AX|>

# update
$ sudo apt update

# I 7| X| 2X|
$ sudo apt install —y \

python3-colcon-common-extensions \
python3-rosdep \

python3-vcstool \

python3-pip
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# 07| X| X
$ sudo apt install —y \
ros-humble-rclpy \

ros-humble-sensor-msgs \
ros-humble-cv-bridge
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O pen CV o pencv 2 X|

<Python OpenCV HQIE MX|>

# 0§ 7| X| £}l

# I§7|X| X $ python3

$ sudo apt install python3-opencv >>import cv2
>>cv2. _version__

—




Open CV = I 7| X| EX|

<takeout week5 {7 |X| CI2 & =24 H> . ‘

Cancel Select Extract Destination Q Select
D Recent < | {jtwooseok | ros2 ws £
(st Home Name Size Type Modified
@ build Yesterday
# HH 9 | X| A—l Xl @ Documents @ install Yesterday
= $ Downloads @ log 00:00
$ cd ~/ros2_ws/ 7 msi
(& Pictures
5 Videos
O| A = 01 OF=x =X
(@) H :q E i3, Trash
[ Desktop
7 build
r N
¢ {4 Home / Downloads H Q 88 v = - o X + Other Locations
D Recent Name Size Modified
e e . pointClouds 6items 1978 #
Gt Home - test_data 38items 1778 &
@ Documents - metashape 12items 2658 ¥
{ Downloads y
zip) takeout_week5.zip 1.1 MB
I Music . [ open with Archive Manager n
i | putty-0.83.tar.gz Open With Other Application | &
& Pictures = cut z
& videos Fo putty-64bit-0.83-installer.msi Copy ctrlsc | X
Move to... |
% Trash g rpi-imager-amd64_1.9.6_amd64.deb | *
Zha Copyto... [
O Desktop i | test.tar Move to Trash Delete | %
Rename... F2 |
£9 build IMG_2535.ply Extract Here [ e
Extract to... “
+ Other Locations IMG_2535.gltF Compress... S
B
send to... .1MB)
Star

Properties Ctrl+




Open CV E£= T{7|X| EX]

<takeout week5 I{j7|X| £ E>

#I7|X| 2=

$ cd ~/ros2_ws

$ colcon build —packages-select takeout_week5
$ source install/setup.bash

ckages-select takeout week5

# T} 7| X| &0l
$ ros2 pkg list | grep takeout week5

o 7| x| FO| =H g&!
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, Brc-eyevew

BEV

- Bird Eye View2| &A=, @2 HetE S 2XE }l0M HIZtE= Xot 210HF TS0 =

!

« opencvOl| M= cv2.getPerspectiveTransform() 2} cv2.warpPerspective()
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BEV BEvV
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#bev ZE Al
$ ros2 run takeout_week5 bev

Original Image

BEV Transform
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BEV =g 3c Ad

bev_transform(image):

height, width = image.shape[:2]

src = np.float32([
@700, 450],
(880, 4501,
®)[20, height],
(@ [1240, height
1)

out_size = 1000
dst = np.float32([
®lo, oI,
@ lout_size, 01,
®) [0, out_sizel,
@ [out_size, out_size
1)

matrix = cv2.getPerspectiveTransform(src, dst)
bev_img = cv2.warpPerspective(image, matrix, (out_size, out_size))

return bev_img




Filtering FilteringO| 2t?

X Original image ! Gray image

Filtering
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Filtering Filtering &

# filtering &= M
$ ros2 run takeout_weekS5 filtering

Original Image Grayscale

Combined Mask

Masked Image
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Filtering 2 =< &3

Grayscale

Yellow Mask

def filter_image(image):

gray = cv2.cvtColor(image, cv2.COLOR_BGR2GRAY)
hsv = cv2.cvtColor(image, cv2.COLOR_BGR2HSV)

lower_white = np.array([0, @, 155])
upper_white = np.array([137, 29, 255])
mask_white = cv2.inRange(hsv, lower_white, upper_white)

lower_yellow = np.array([0, 72, 162])
upper_yellow = np.array([30, 255, 255])
mask_yellow = cv2.inRange(hsv, lower_yellow, upper_yellow)

combined_mask = cv2.bitwise_or(mask_white, mask_yellow)

masked_image = cv2.bitwise_and(image, image, mask=combined_mask)

return gray, mask white, mask_yellow, combined_mask, masked_image



Edge & Line Canny EdgeZt?

Input lmage

Canny Edge

* Edge= O|D|X[Of| M & Egro| #Hatrr 2

+ EdgeS Tol= HHEHQ Z12|E2 2 Canny Edge/t U=
| SO Z = 4CHA |2 0|20 Q!
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«  opencVO| A& cv2.Canny() &£ S5l 73 7ts
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Edge & Line Hough Line TransformO|Zt?

Detected Lines (in red) - Probabilistic Line Transform
1 . L1

o T e
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Hough Line Transform

* Hough Line Transform= O|D[X|0f| M 2|45 & Ot B2t 7|

- TERedges BHU2E RS

« opencvO| A= cv2.Houghlines, cv2.HoughlinesP 52| et+=2 Sl 7+ 7ts

— O &2 cv2.HoughLinesP At&



Edge & Line Edge & Line #&

# edge line 2= A3
$ ros2 run takeout_week5 edge_line

Original Image Canny Edges

Hough Lines
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Edge & Line g 7t 4y

void cv::Canny (InputArray image,

threshold1,

def detect_edges_and_lines(image):

gray - cv2.cvtColor(image, cv2.COLOR_BGR2GRAY) double threShOIdz’
int apertureSize = 3,
edges = cv2.Canny(graj’, 150, 280) bool L2gradient = false)

lines cv2.HoughLinesP(edges, 1, np.pi/180,°50, minLineLength=50, maxLineGap=3)

# hoguhil void cv::HoughLinesP ( InputArray image,
output = image.copy()

OutputArray lines,
if lines is not None:

for line in lines: double rho,
x1, y1, x2, y2 = line[@] double theta,
cv2.line(output, (x1, y1), (x2, y2), (@, 255, @), 2) -
int threshold,
return edges, output double minLineLength = @ ,

double maxLineGap =




with Camera 7ozt 4%

# 7t 2t A2

# E{O| &

$ ros2 run takeout_week5 cam_pub
#EHO2 2 (M=2 HO|E &)

$ ros2 run takeout_week5 cam_sub

# EO[E 3 (ME2=2 HO|E &)

$ ros2 topic list

$ ros2 topic info /camera/image _raw
$ rgt_graph

wooseok@wooseok-17ZD90Q-GX5LK: ~/ros2_ws 98x28
: S ros2 topic lis

#Node Graph
& | Nodes/Topics (all) v [l/

rqt_graph__RosGraph - rqt

/

Group: |2 |2/ Namespaces v/ Actions v tf v/Images | v Highlight v Fit |[£3

Hide: | | Dead sinks Leaf topics V! Debug tf v/ Unreachable

V! Params

t

D® -o
[ENERERE]

/camera

/camera/image_raw

/camera_publisher

/camera_processor




with Camera 7oz} A&

All-in-One Result - X
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with Camera =8 T 49

Camera Frame

~
X

r

o

rqt_graph__RosGraph - rqt -

D

#¢Node Graph D® -0
& | Nodes/Topics (all) |/ / Bl® =@
CameraPublisher(Node) : Group: |2 | 2| Namespaces ! Actions V! tf v/images W@AHighlight V! Fit |[2

able v Params

cv_bridge

Hide: | | Dead sinks Leaf topics V! Debug tF v/ unri

__init__ (self):

super().__init__ ('camera_publisher')

self.publisher_ = self.create_publisher(Image, '/camera/image_raw', 10)
self.bridge = CvBridge()

self.timer = self.create_timer(0.03, self.timer_callback)

self.cap = cv2.VideoCapture(0)

/camera

f timer_callback(self):
ret, frame = self.cap.read()
if not ret:
self.get_logger().warning("7lH2to|A =S 2JX| Z&LICEH ")
return
msg = self.bridge.cv2_to_imgmsg(frame, encoding='bgr8"')
self.publisher_.publish(msg)

/camera/image_raw

/camera_processor

/camera_publisher

f destroy_node(self):
self.cap.release()
super().destroy_node()




with Camera =8 T 49

from takeout_week5.bev import bev_transform
from takeout_week5.filtering import filter_image
from takeout_week5.edge_line import detect_edges_and_lines

bev + filtering + edge_line

CameraProcessor(Node) :
__init__(self):
super().__init_ ('camera_processor')
self.subscriber = self.create_subscription(

Image, . o
' /came ra/lmage_raw' ’ rqt_graph__RosGraph - rqt’ 8 @ &
self.listener_callback, #Node Graph D@ -o
10 & | Nodes/Topics (all) - |l/ / B3 3@

) Group: |2 |+| Namespaces V| Actions v/ tf v Images | v Highlight v Fit [J

self. bridge = CvB ridge( ) Hide: | | Dead sinks Leaf topics V! Debug tF v/ Unreachable v Params

f listener_callback(self, msg):
frame = self.bridge.imgmsg_to_cv2(msg, desired_encoding='bgr8")
self.process_frame(frame)

f process_frame(self, frame):
bev = bev_transform(frame)

gray, white_mask, yellow_mask, combined_mask, masked_image = filter_image(frame) /camera
edges, hough = detect_edges_and_lines(frame)
i) ) Ol e AT B /camera_publisher /camera/image_raw /camera_processor

[frame, bev, grayl,
["Original", "BEV", "Grayscale"]

)
row2 = self.stack_images_with_labels(
[white_mask, yellow_mask, combined_mask],
["White Mask", "Yellow Mask", "Combined Mask"]
)
row3 = self.stack_images_with_labels(
[masked_image, edges, hough],
["Masked Image", "Canny Edge", "Hough Lines"]

final = np.vstack([rowl, row2, row3])
cv2.imshow("All-in-One Result", final)
cv2.waitKey(1)
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. https://opencv.org/blog/learning-opencv/

£al0|E 4

*  https://docs.opencv.org/4.x/d5/d69/tutorial py non local means.html

. https://developer-lionhong.tistory.com/28

£2l0|E 10
. https://velog.io/@choonsik mom/Bird-eye-view-%EA%B5%ACHED%98%84

S20|E 13

. https://techtutorialsx.com/2018/06/02/python-opencv-converting-an-image-to-gray-scale/

*  https://medium.com/@VinitkumarGupta/color-detection-in-opencv-a-hands-on-project-to-master-hsv-filtering-5fa9fd928561

£2l0|E 19
. https://docs.opencv.org/4.x/dd/d1a/group imgproc feature.html#ga04723e007ed888ddf11d9ba04e2232de
. https://docs.opencv.org/3.4/dd/d1a/group imgproc feature.html#ga8618180a5948286384e3b7ca02f6feeb
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+  https://ko.wiktionary.org/wiki/Zt 2:Road in_ Norway.jpg
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