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Class 3: Understanding the ROS
Subscriber

Agenda
» Diving into the ROS Subscriber
» Creating a LED Blink Circuit
a) LED Blink Electrical Wiring Diagram
b) LED Blink Circuit Schematic Diagram

c) Attaching a Raspberry Pi 3 to an Arduino Uno
« Lab Project: Blinking a LED with ROS
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Diving into a ROS Subscriber

Definition/Explanation:

Subscriber — A message that is received by a
node or topic within a ROS system.

Characteristics of a Subscriber include:
a) A node that reads data from a topic
b) Can get access to a connection header
c) Includes debugging information like
i. who sent the message
ii. whether or not a message was latched
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Diving into a ROS Subscriber...

Definition/Explanation:

Connection Header — A Transfer/Transmission
Control Protocol (TCP) method of sending and
receiving multiple requests/responses through a
single connection.
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Diving into a ROS Subscriber...

How Do We Subscribe to a Topic?

Toggling an Output State

AT
LR

ROS
Master

Advertising v Subscribing

Publishin 2 Callback
Node 2 TOplC e Node
J (Data)
message: Debugging Information:
Toggle a)who sent the message

b)whether or not a message was latched

Wilcher, D. (2019). ROS 101: An intro to the robot operating system. Retrieved from
https://www.designnews.com/gadget-freak/ros-101-intro-robot-operating-system/107053141061075 Presented by:
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Define Subscriber.
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Diving into a ROS Subscriber...

How Do We Subscribe to a Topic?

The Blink rosserial sketch provides the
messages using a header file.

#include<std_msgs/Empty.h>
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Dividing into a ROS Subscriber...
How Do We Subscribe to a Topic?

Empty.h

Go to the documentation of this file.

00881 /* Auto-generated by genmsg_cpp for file /tmp/buildd/ros-electric-ros-comm-1.6.7/debian/ros-electric-ros-comm/opt/ros/electric/stacks/ros_comm/messages/std_msgs/msg/Empty.msg */
90882 #ifndef STD_MSGS_MESSAGE_EMPTY_H

a0ea3 S,
a6eas
apeas
20825
apea7
a0eas
2083
aee1e
aea11
age1z
800913 #include “ros/macros.h"
apals

80015 #include “ros/assert.h”
aeels
aee17
aea1s
apa1s
a0ez2e t
ape21
apez2
apaz23
apeza
aee2s {
20826 ¥
apaz27
20e28
28023  {
ae@3e 3
2ee31
aee3z
aea33

st ContainerAllocator& _alloc)

aee34 s __s_getDataType_() { d_msgs/Empty"; }

28835 public:

8@B@36  ROS_DEPRECATED static const std::string _ s_getDataType() { return __s_getDataType_(); }
apa37

20838 ROS_DEPRECATED const std::string __getDataType() const { re
aee3s
28848 priv g
aee41 static const char* _ s_getMD55um () { return "d41dBcd98fBBb204e9580998ecfB427e"; }
20842 public:

8e@43  ROS_DEPRECATED static const std::string _ s_getMD5Sum() {
apess

20845  ROS DEPRECATED const std::strine  eetMDS5um() const {

http://docs.ros.org/electric/api/std msgs/html/Empty 8h source.html
ESOEASS
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__s_getDatalype_(); 3

]

EMDSSum_(); }

s getMD55um (): ¥
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Diving into a ROS Subscriber...

How Do We Subscribe to a Topic?
#include<std_msgs/Empty.h>

Ae817
degls
Aeg19
AEg20
sllc e
Aag22
AE823
dggia
AE825
HEg2s
AEg2 7
AE8823
Aea29
A283e
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namespace std_msgs

{

template <class ContainerAllocator:
ctruct Empty_ {
typedef Empty <ContainerAllocator: Type;

Empty

r
-
-

¥

Empty_

}

_(J Message

{const ContainerAllocator& alloc)
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Diving into a ROS Subscriber..
Empty.h Dependency Graph

string vector ostream ros/serialization.h ros/builtin_message_traits.h ros/message_operations.h rosftime h ros/macros.h rosf/assert.h

http://docs.ros.org/electric/api/std msgs/html/Empty 8h source.html
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Question 2

Empty.h Dependency Graph
connects with 9 header files?
a) False

b) True
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Creating a LED Blink Circuit

Concept

LED Blink Circuit
Block Diagram
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Creating a LED Blink Circuit

LED Blink Electrical
Wiring Diagram
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Creating a LED Blink Circuit

LED Blink Electrical
Wiring Diagram

330Q

Arduino Uno D13
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Creating a LED Blink Circuit

€2 Blink | Arduino 1.8.12 - 0O P

(File Edit Sketch Tools Help

1 Use the Blink
- - Code to test
S circuit!

5 // the setup function runs once when you press reset Or pPoOwer !
id setup() {
7 // initialize digital pin LED BUILTIN as an output.
p. inMode (LED BUILTIN, OUTPUT);

he loop function runs over and over again forever

32 \'void loop() {
3 digitalWrite (LED BUILTIN, HIGH); // turn the LED on (HIGH

34 delay(1000); // wait for a second
35 digitalWrite (LED BUILTIN, LOW); // turn the LED off by mal
36 delay(1000); // wait for a second
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Creating a LED Blink Circuit

Section of Code that controls the flash
rate of the LED

I/ the loop function runs over and over again forever

void loop() {
digitalWrite(LED_BUILTIN, HIGH); //turn the LED on (HIGH is the voltage level)
delay(1000); /[ wait for a second
digitalWrite(LED_BUILTIN, LOW); //turn the LED off by making the voltage LOW
delay(1000); /[ wait for a second
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Question 3
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In slide 16, rewrite the code to
invert the flash rate of the LED.
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Lab Project: Monitoring External Trigger
Devices with ROS

Lab Objectives:
« Learn how attach a Raspberry Pi to an Arduino.
e Learn how to communicate with a ROS node.

« Learn how to subscribe a Toggle message from
a topic to blink a LED.

« Learn how to blink a LED the binary message
using the ROS pub std_msgs/Empty topic
command.
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Creating a LED Blink Circuit

Attaching a Raspberry Pi 3 to an
Arduino Uno

USB Cable

Senal communication berween the RPIZ and an Arduwino Uno.
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How to attach a Raspberry Pi to an

DesignNews

Arduino?...

File Edit Sketch Tools Help ros ||b .
New Ctrl+N - ) .
Open..  CtleO Upload the Blink Sketch
Open Recent >
Sketchbook >
Examples : Built-in Examples .
inkerWithClass
Close Ctrl+W 01.Basics )
BlinkM
Save Ctrl+S 02.Digital
button_example
Save As... Ctrl+Shift+S 03.Analog
Clapper
" 04.Communication :
Page Setup  Ctrl+Shift+P Esp8266HelloWorld
2 05.Control :
Print Ctrl+P HelloWorld
06.Sensors :
Pref. § ] IrRanger
eferences  Ctrl+Comma 07.Display : Loocs H
oggin .
: 08,Strings : i rOS_I I b .
Quit Ctrl+Q Odom .
05158 () == The Blink Sketch
10.StarterKit_BasicKit : ServiceClient .
rviceClien
11 ArduinolsP : . provides the toggle
ServiceServer . -
< Examples for any board ServoControl tOpIC for SUbSC”b”]g!
Adafruit Circuit Playground 3 TepBlink
Bridge : TepHelloWorld
Ethernet : Temperature
Firmata : TimeTF
LiquidCrystal ; Ultrasound
ros_lib : tests >
SD >
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How to attach a Raspberry Pi to an
Arduino?

Open a linux terminal: At the prompt type: roscore.

s roscore http://mrdon-desktop:11311/
File Edit View Search Terminal Help

Done checking log file disk usage. Usage is <1G

started roslaunch server http://mrdon-desktop:40615/ roscor_e runl:“ng n
ros_comm version 1.14.3 an active window

SUMMARY

PARAMETERS
* frosdistro: melodic
* frosversion: 1.14.3

NODES
auto-starting new master
[master]: started with pid [2624]
ROS MASTER _URI=http://mrdon-desktop:11311/
ting frun_id to 32dedBaB8-9470-11e9-9758-bB27e

o e5~[rnwuut 1]: started with pid [2635]
ted core service [/rosout]
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How to communicate with a ROS
node?...

To run the rosserial client application for communicating
with the attached Arduino Uno, open a new window and
type the following ros_lib command after the prompt.

$ rosrun rosserial_python serial_node.py /dev/serial port.

Note: serial port is the communication port used on the
Arduino Uno to talk to the Raspberry Pi.

For example: ttyACMO is the Arduino Uno’s serial port to
communicate with the Raspberry Pi.
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How to communicate with a ROS
node?

Open linux terminal: rosrun rosserial_python running

¢ mrdon@mrdon-desktop: ~

File Edit View Search Terminal Help
mrdon@mrdon-de
[INFO] [15836
[INFO] [15836
[INFO] [15836
[INFO] [15836
iIHFD] [15836

U'll'._‘.i'

P S O S N I 8

p:~$ rosrun rosserial python serial node.py /dev/ttyACM1
.488821]: ROS5 Serial Python Node

.515678]: Connecting to /dev/ttyACM1 at 57608 baud
.634167]: Requesting topics...

.682725]: Note: subscribe buffer size is 280 bytes
.688213]: Setup subscriber on toggle led [std msgs/Empty]

LtnLtnobn L
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Question 4

Reviewing slide 24, at what
connection speed is used with
the Arduino Uno?

ented by:
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How to Blink a LED?

To watch the LED blink, open a new terminal window
and type the following ros_lib command after the prompt.

$ rostopic pub toggle led std msgs/Empty --once
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How to Blink a LED?

s mrdon@mrdon-desktop: ~

File Edit View Search Terminal Help
mrdon@mrdon-desktop:~$ rostopic
publishing and latching message
mrdon@mrdon-desktop:~5% ros 3pic

mrdon@mrdon-desktop:~% rmstmpic
publishing and latching message
mrdon@mrdon-desktop:~% rostopic
publishing and latching message
mrdon@mrdon-desktop:-~$%

DesignNews

pub toggle_led std_msgs/Empty --c

for

3.8 seconds

pub toggle_ 1~d th _msgs/Empty --o

for

for

pub toggle_ 1~d std msgs/Empty

for

pub toggle_ m 'std_msgs/Empty --once rostopic running in

an active window

3.0 seconds
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How to drive a Solid State Relay
(SSR) with ROS?
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How to blink a BBC micro:bit with

Arduino
Uno

ROS?...
Concept

DesignNews

Potentiometer

BBC

micro:bit

V.

BBC micro:bit Blink
Circuit Block Diagram

29

' . % .
Z .
Adjust output

voltage >
+2.00VDC
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How to blink a BBC micro:bit with
ROS?...

-

— € /4

Adjusting the output voltage of the Poténtidmeter to be in compliant with the BBC
micro:bit
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How to blink a BBC micro:bit with
ROS?...

Blink MicroPython Code built on Mu

1 # Import libraries

2 from microbit import *

4 binaryl = '1' #set binaryl to 1
5 binary2 '9' #set binary2 to ©

8 # Polling Loop
9 while True:
10 if button_a.is_pressed(): #read the value of button_a switch

11 display.show(binaryl) #if true, display binary 1

12 pin®.write_digital(1l) #turn on p@ pin of the microbit

13 else:

14 display.show(binary2) #if value of button_a switch is false isplay binat
15 pind@.write_digital(®) # turn off p® pin of the microbit
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How to blink a BBC micro:bit with
ROS?...

Flasher MicroPython Code built on Mu

from microbit importx

BIRSERE & g Code turns microbit into

binary2 = '0' an electronic flasher
input = pin@.read_digital()

while True:

if pinO.read_digital():
display.show(binaryl)
sleep(500)
display.show(binary2)
sleep(500)

else:

display.show(binary2)
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How to blink a BBC micro:bit with
ROS?...

BBC micro:bit Blink
Electrical Wiring
Diagram
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How to blink a BBC micro:bit with

ArduinoUno D13

GND

ROS?...

BBC micro:bit Circuit
Schematic Diagram

10KQ§< PO  BBC micro:bit

GND

~N

J

DesignNews
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How to blink a BBC micro:bit with
ROS?...
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Question 5 ?

‘ :

What electronic component can
be used to make the Arduino
Uno’s output compliant with the
BBC micro:bit’s inputs?
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