


03. Python alapismeretek, ROS Publisher,
ROS Subscriber

Elmélet

Python principles

@, python

™

 Interpreted, high-level programming language
* Name tribute to the comedy group Monty Python
* Powerful, still easy to learn, easy to use

* Readability

* Whitespace indentation

* Dynamically-typed
* Garbage colector and reference counting
* Object oriented programming

» Used in: Al, web applications, scientific computing, and many other areas



* python3

Python syntax

import numpy as np
import math

class A:
def init (self, name):
self. name = name

def do _something(self):
# will do something
print(self.name + " is doing something.")

def count_to(self, n):
# count to n, tell if the number is odd or even
for i in range(n):
ifi% 2 ==0:
print(i + ", it's even.")
else:
print(i + ", it's odd.")

if name ==" main ":

a = A("John")
a.do_something()
a.count to(10)

Gyakorlat

1: Hello, World!

1. Nyissunk meg egy termindlt. Huzzuk létre a ~/catkin ws/src/ros course/scripts/
konyvtarunkban a hello.py fajlt:

cd catkin ws/src/ros_course/scripts
touch hello.py

2. Nyissuk meg a hello.py fajlt QtCreatorban, irjuk be a kovetkez6 sort a hello.py
fajlba:

print("Hello, World!")



. Tip

AKki gedit-et hasznal: Preferences :arrow forward: Editor :arrow forward:
Insert spaces instead of tabs.

3. Futtassuk a fajlt, terminal:

python3 hello.py

. Tip

Ha hibat kapunk, hogy a fajl nem futtathato, allitsuk be a futtatdsi
jogosultsagot: chmod +x hello.py

4. Médositsuk a programot gy, hogy a "World" sz6t a parancssori
argumentumként megadott szoval helyettesitse:

import sys

msg = sys.argv[1]
print("Hello," , msg, "!")
5. Futtassuk a fajlt, termindl:

python3 hello.py John

2: Tekn6c mozgatdsa egyenes mentén

1. Irjunk ROS node-ot, amely elére, egyenes mentén megadott tavolsdgra
mozgatja a teknécot. Nyissunk meg egy termindlt. Huzzuk l1étre a ~/catkin ws/
src/ros_course/scripts konyvtarunkban a turtlesim controller.py fajlt:



TurtleSim

cd catkin ws/src/ros_course/scripts
touch turtlesim controller.py

2. A CMakelists.txt -hez adjuk hozza a turtlesim controller.py -t:

catkin install python(PROGRAMS
scripts/talker.py
scripts/listener.py
scripts/turtlesim controller.py
DESTINATION ${CATKIN PACKAGE BIN DESTINATION}

3. Masoljuk be a turtlesim controller.py -ba a program vazat:

import rospy
import math

class TurtlesimController:
def init (self):
# Call init node only once
rospy.init node('turtlesim controller', anonymous=True)
# Define publisher here

def go_straight(self, speed, distance, forward):
# Implement straght motion here



__main "

if name ==
# Init
tc = TurtlesimController()
# Send turtle on a straight line
tc.go_straight(1, 4, True)

4. Inditsunk egy egy turtlesim node -ot, majd vizsgaljuk meg a topic-ot, amellyel
irdnyithatjuk. Harom kiilon termindlablakban:

roscore
rosrun turtlesim turtlesim node

rostopic list
rostopic info /turtlel/cmd _vel
rosmsg show geometry msgs/Twist

5. Importaljuk a geometry msgs/Twist Uizenettipust és hozzuk létre a publishert a

turtlesim controller.py -ban:

from geometry msgs.msg import Twist
#...

self.twist_ pub = rospy.Publisher('/turtlel/cmd vel', Twist, queue_size=10)

6. Implementaljuk a go straight metddust. Szamitsuk ki, mennyi ideig tart, hogy a
megadott tavolsdgot a megadott sebességgel megtegye a tekndc. Publikdljunk
iizenetet, amivel bedllitjuk a sebességet, majd varjunk a kiszamitott ideig,
ezutan kiildjiink Gjabb lizenetet, amellyel nulldzzuk a sebességet. Egy kis

segitség az API hasznalatahoz:

# Create and publish msg
vel msg = Twist()
if forward:

vel msg.linear.x = speed
else:

vel msg.linear.x = -speed
vel msg.linear.y = 0
vel msg.linear.z = 0
vel msg.angular.x = 0
vel msg.angular.y = 0
vel msg.angular.z = 0

# Set loop rate



rate = rospy.Rate(100) # Hz

# Publish first msg and note time
self.twist_pub.publish(vel msg)
t0 = rospy.Time.now().to_sec()

# Publish msg while the calculated time is up

while (some condition...) and not(rospy.is_shutdown()):
self.twist_pub.publish(vel msg)
# ...and stuff
rate.sleep() # loop rate

# Set velocity to 0
vel msg.linear.x = 0
self.twist_pub.publish(vel msg)

7. Futtassuk a node-ot:

rosrun ros_course turtlesim controller.py

3: Alakzatok rajolasa

TurtleSim

1. Implementaljunk adott széggel torténd elfordulast megvaldsité metddust a
turtlesim _controller.py -ban, az egyenes mozgasshoz hasonlé médon.



def turn(self, omega, angle, forward):
# Implement rotation here

2. Implementaljunk a tekndéccel négyzetet rajzoltaté metddust az egyenes
mozgast és a fordulast végrehajté metodusok felhasznalasaval.

def draw_square(self, speed, omega, a):

3. Implementaljunk a tekndccel tetszéleges szabalyos alakzatot rajzoltatéd
metddust az egyenes mozgast és a fordulast végrehajté metédusok
felhaszndalasaval.

def draw_poly(self, speed, omega, N, a):

4: Go to funkcié implementdalasa

TurtleSim

1. Vizsgdljuk meg a topic-ot, amelyen a turtlesim node a pillanatnyi pozicigjat
publikdlja.

rostopic list
rostopic info /turtlel/pose
rosmsg show turtlesim/Pose



2. Definidljunk subscriber-t a topichoz és irjuk meg a callback fliggvényt, majd
implementaljuk a go to funkciot.

# Imports
from turtlesim.msg import Pose

# Constructor
self.pose _subscriber = rospy.Subscriber('/turtlel/pose', Pose, self.cb pose)

# New method for TurtlesimController
def cb_pose(self, msg):
self.pose = msg

3. Implementdljuk a go to metddust. Teszteljiik, hivjuk meg a main-bol.

# ...

# Go to method
def go_to(self, speed, omega, X, y):
# Stuff

# Main

if name ==
# Init
tc = TurtlesimController()
# 1 sec sleep so subscriber can get msgs
rospy.sleep(1)
tc.go _to(1, 2, 2, 8)

tc.go to(1, 2, 2, 2)

tc.go to(1, 2, 3, 4)

tc.go to(1, 2, 6, 2)

__main_ "

Bénusz: Advanced go to

frjunk aranyos szabélyozdt hasznalé go to funckiot.

Useful links

» For loops in python
* Some python functions
* Turtlesim documentation

e atan?2


https://www.w3schools.com/python/python_for_loops.asp
https://docs.python.org/3.4/library/functions.html
http://wiki.ros.org/turtlesim
https://en.wikipedia.org/wiki/Atan2
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