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Starting a Virtual Environment from MATLAB

= The Robotics Playground provides a
MATLAB virtual environment for

. . >>» myRobot=mlrobot MName Value
understanding how to program simple o @] myRobot 7 micd
robot tasks such as controlling robot et e oo
mOtion modelName: 'RP_MATLAB Disc robot'

=  Use the “mlrobot” class to create a
robot within a virtual environment and
assign it to a variable.

= >> myRobot=mlrobot; . »




Starting a Virtual Environment from MATLAB

Start the execution of the virtual
world using the function
“mlirobotstart”

>>mlrobotstart (myRobot)

The following window with the
environment will become
available
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»>> myRobot=mlrobot

myRobot =
mlrobot with properties:

modelName: 'RP MATLAB Disc r
»> mlrobotstart (myRobot)
Starting simulation...
Simulation started
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Starting a Virtual Environment from MATLAB

You can hide the environments
parts list by using the minimizing
arrows (Shown in Green)

Simple 3D operations like zoom
and rotate can be performed to
reorient the view within the
virtual environments (See
toolbar in Orange)

‘. Mechanics Explorers - Mechanics Explorer-RP_MATLAB_Disc_robot — O *

File Explorer Simulation ien 0o Nindow _ Heln a|a %

REA 0o @®TDE T | HC| BB viewconvention: ZupovTop) v/ B e+ AN | L G| &

E Mechanics Exploroguiigl ATLAB_Disc_robot 2

2, RP_MATLAB Disc_r{ : "
-0 MATLAR_ Disc_Rils

F%. 4

(@ @)L 0%/ 119 @‘ X — f— ‘Tme




Interfacing with the Virtual Robot

=  How do we make the robot move?

= Each wheel in the robot has a motor, you can
set the voltage of the left or right motor by
using the command
“mlirobotsetmotorvoltage”

- Execute the following:
>>mlrobotsetmotorvoltage (myRobot,’left’, 3)

= Now the robot is moving ! (It should be rotating
in a circle)

Command Window
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»» myRobot=mlrobot
myRobot =
mlrobot with properties:
modelName: 'RP MATLAB Disc robot'
>» mlrobotstart (myRokbot)
Starting simulation...

Simulation started
>» mlrobotsetmotorvoltage (myRobot, "left

"e3)




Interfacing with the Virtual Robot

=  How do we stop the robot?

= Stop the robot by setting both motor voltages
to zero.

>>mlrobotsetmotorvoltage (myRobot,’ left’,0)
>>mlrobotsetmotorvoltage (myRobot,’ right’ , 0)

= If you want to stop the virtual environment use
“mirobotstop”

= >>mlrobotstop (myRobot)

Command Window

> myRobot=mlrobot
myRobot =
mlrobot with properties:
modelName: '"REP MATIAR Disc robot'

>>» mlrobotstart (myRobot)

Starting simulation...

Simulation started

>> mlrobotsetmotorvoltage (myRokbot, "1eft', 3)
>>» mlrobotstop (myRokbot)

Simulation stopped
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Exercise 1: Move Forward and Stop

= The robot should move forward and stop as in the following video




Exercise 1: Move Forward and Stop

- Create a MATLAB script to make the | T
virtual robot move forward for 5

seconds and then stop. Lo T et of e moar 52 seeees e+ e e 5

10 % HINT: use "mlrobotsetmotorvoltage”

= mlrobotstart (myRobot)
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1. USe the “MoveForWard_start.m” i: . a;;:mf_ S5 seconds so the robot moves forward
script as a template D s e mosass oo e weizase
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2.  Add commands to set motor
voltages B ororeron (meRoron
3. Use the “pause” function to delay
the execution of statements for a

specified number of seconds.



Exercise 2: Move, turn and return

= The final script should make the robot move similar to the following video.




Exercise 2: Move, Turn and Return

= Write a script to make the robot move forward, then turn around and drive
back to its starting position.

1. Use the script named “MoveForwardAndBack_start.m”
Fill in the statements to set motors and delay execution

Run script
Modify parameters until robot achieves desired motion
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Exercise 3: Plot the Robot Orientation

Obtain information from robot movements to understand its behavior or automate tasks.
Plot the robot’s heading (Orientation) with respect to the stationary world.

Get information from the compass located in the robot’s center.

Use the function “mlirobotreadcompassangle”

Use the MATLAB help to understand more about this function

>>help mlrobotreadcompassangle




Exercise 3: Plot the Robot Orientation

1.

Open the script named
“PlotOrientation_start.m”

Fill in the highlighted regions to complete a
program that plots the robot’s angle for 3
seconds
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Exercise_3 start.m

% Create wvirtual rokot |
= myRokbot=mlrokbot;
% Start running the wvirtual environment simulation
- mlrobotstart (myRobot) ;
% Fill in the for loop in order to read the robot's angle
= for i=1:30
- mlrobotsetmotorvoltage (myRobot, "left',5)
- mlrokbotsetmotorvoltage (myRobot, "right',5):
% Assign the output of a "mlrobotreadcompassangle™ to a variable
% named "angle™
- angle (i)= % Complete this statement —
% Wait for 0.1 seconds before reading the next robot angle
- pause (0.1):
- end
% Stop simulation
- mlrobotstop (myRokbot) ;
% Create a time array to plot against
- time=0.1:0.1:3;
% Use the "plot"™ command to plot the robot angle vs time
- plot{) % Use the wvariables time and angle
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Exercise 3: Plot the Robot Orientation

« The output of your MATLAB script
should be a figure as the one shown

= The robot angle should change from
0 to about 140 degrees

4 Figure 1
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Exercise 3: Plot the Robot Orientation

4.

File Edit View Insert Tools Desktop Window Help

1. Add a title to your plot using the NEdS RO L Q0B nD

Robot Orientation vs Time

“title” function 140

120 |

2. Add Axis labels to your graph
using the “xlabel” and “ylabel”
functions

Robot Orientation (Degrees)
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End of Unit 2: Basic Robot Movements

= Congrats !

= Here are some of learning outcomes from this unit:
— How to use the Robotics Playground virtual environment
— How to set motor speeds to achieve desired robot motion
— How collect and analyze data from the robot movements
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