Lab 9: Control of a Mobile Robot by NI MyRio and LabVIEW

Start-Up Procedure

Download Lab 9 Program zip file. Unzip the file and place all of the contents in one folder on
desktop.

Safety Instructions:

1. Take care while handling the robot.
2. When you are asked to connect the power to the robot, make sure that the robot is
in the arena. DO NOT CONNECT THE POWER TO THE ROBOT WHILE IT
IS ON THE TABLE.
3. Running the robot cart program SHOULD be done as follows:
» Starting the program: Run the program >> Turn on the main switch in the
front panel.
» Stopping the program: Turn off the main switch in the front panel >> Press
stop button.

9.1. MyRio Start up
Now you are going to get familiar with NI MyRio.
1. Ask you TA to connect MyRio to the power, and connect MyRio through USB to the PC.
2. Open LabVIEW from Windows start menu.
3. Click “Create Project”, then a window will show up as shown Figure 1 below.
4. Select the “MyRio Project” under “MyRIi0” category.
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Figure 1. Opening Project window
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5.

If the connection is good, the computer should be able to find the MyRio device. Give the
project a name in the first field as seen in Figure 2. After your MyRio shows up in this

window, click “finish”.

6. Goto Project Explorer and Expand MyRio submenu. Open Main.vi to have front panel that

looks like Figure 3.
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Figure 2. MyRio Project window
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Figure 3. Front Panel of the Accelerometer Program

7. By pressing “Ctrl + E”, the block diagram window will show up. It should look like the

following Figure 4:
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Figure 4. Block diagram of accelerometer program




9.2. MyRio Programming

Up to this point, you were using the built-in program developed by the NI engineers. Now you are
going to learn to modify this program to understand the MyRio LabVIEW program better and gain
the ability to modify the cart program.

1. Now, it’s time to design your User Interface layout. Right click on your Front Panel and
find the “Boolean” option under “Modern”. Under that, you can find “Push Button” and
“Round LED”. You will need four of the “Push Button” and four “Round LED”. You can
edit the name by double clicking on the name of the corresponding indicators (Round LED)
or controls (Push Buttons). Put those items anywhere you want in the Front Panel.

2. When you go back to your Block Diagram, you can find the corresponding block randomly
placed in your Front Panel. Create a “LED” block by going to MyRIO menu and then
selecting LED block. Connect the “Round LED” to the “value” outlet of the “Button” block,
and connect all of your “Push Buttons” to the “LED #” of the “LED” block. After doing
this, your program should be able to communicate with the MyRio.

3. Runthe program, and make sure that controlling the LED through the push buttons controls
the corresponding LEDs in MyRio platform.

4. Move the cart in different directions in the space to correlate the xyz of the robot body axis
to the corresponding X, y, z axis on the graph of the program.

5. Modify the program such that LED1 illuminates when the acceleration in the x-direction
exceeds the limit/threshold value of +/-0.5. (HINT: you will need to use component(s) from
the comparison sub-palette: Functions palette>>Programming>>Comparison)

6. Save this program as “MyRio_Lab9,” which you will use it later, and attach the screenshot
of your Block Diagram and Front Panel to your short form. Name them Fig 9.2.1.1 and Fig
9.2.1.2.

9.3. Open Loop Control of Mobile cart robot
9.3.1. Program Start-Up:

1. Disconnect the USB cable connection.

2. Close and Reopen LabVIEW (You should do this to be able to open the project file).

3. From the LabVIEW initial window. Go to File>> Open, and Open the project file
“Lab9_ Openloop” that you downloaded earlier. Make sure that the extension of the file you
opened is:”.lvproj”. This program is used for controlling the actual experiment.

4. Right click on “MyRi0-1900 (172.22.11.2)”. Choose properties, under the general category,
write: “myRio-classOX.dhep.egr.msu.edu”, Where X is the number written on MyRio. This
corresponds to the IPv4 address of this MyRio device. Right click on “myRio-
class0X.dhcp.egr.msu.edu” and press connect. Now MyRio should be connected through Wi-
Fi. The is connection is successful if the green LED beside “myRio.....” turns on into green.



5. Expand the “MyRio-1900 (MyRio-meclass.dhcp.egr.msu.edu)”, and double click on
“Lab 9_Openloop”.

6. The VI including the Front Panel and the Block diagram should now be opened.

7. Connect the MyRio battery and wait for at least 20 second. If the connection is successful, the
power and the blue Wi-Fi led will turn on.

9.3.2. Now you are going to run the robot in the arena:

Note: To Stop the program: Turn off the main switch in the front panel >> Press stop button.
(DON’T stop the program by pressing the Abort button that is next to the run button).

1. Put the robot in the designated arena. (DON’T GO TO THE NEXT STEP UNLESS THE
ROBOT IS INSIDE THE ARENA)

2. Run the LabVIEW VI program, and wait until the deploying process is over. If there are no
errors, the run button will turn black. (If there are errors appear, fix them first before going to
the next step. Executing the next step without having the program running properly, will drive
the robot to run without stopping).

3. ASK YOUR TA to connect the Motors’ battery.

Switch on the “Main Switch” button to enable running the code.

5. The reference signal is provided by the big blue tank called “Linear Velocity (rpm)”, which is
also defined as the desired cart speed. First, give the cart an initial speed of 30 rpm. Increase
the value gradually if the robot didn’t move. Check the wheel speed by looking at the smaller
blue tank indicators (“Right Wheel” and “Left Wheel”).

6. Check the big turning knob to see if the needle is located right in the middle. When the needle
is in right in the middle, the value of the turning knob should be 0. Having the needle of the
knob being in the middle means that the difference in velocity between the two wheels is zero,
in which case, the cart is supposed to be running in a straight line.

7. Try to control the direction of the running cart by turning the knob. When the knob is being
turned to the right, the right wheel speed decreases in order to complete the turning. When the
knob is being turned to the right, the left wheel speed decreases.

8. Now, you should be able to manually control the robot from the LabVIEW front panel interface.

9. To Stop the program: Turn off the main switch in the front panel >> Press stop button.
(DON’T stop the program by pressing the Abort button that is next to the run button).

B

Note: Regarding to voltage saturation, please note that the largest voltage that the motor can
receive is £10V, so any absolute control voltage that is larger than 10V will be cut off at 10V.



By utilizing Part (9.2) program that you built (you can copy and paste), modify the LabVIEW
source file of the cart to include four LEDs that will work according to:

e Ifthe linear velocity of robot is greater than 20 rpm, LED 0 is ON

e If the linear velocity of robot is less than -20 rpm, LED 1 is ON

e Ifthe angular velocity is greater than 10 rpm, LED 2 is ON

e Ifthe angular velocity is less than -10 rpm, LED 3 is ON

Attach a screenshot of the block diagram and the front panel. Make sure that your screenshot
includes the whole modified part.

9.3.3 With a constant turning nob angle w,, (the angular speed of the cart), find out the relationship
between the two wheel angular velocities and the input linear velocity when the cart is travelling
in a circle with a radius of 60cm.

9.3.4. When you give the robot only linear velocity, does the robot follow a straight line? What
are some possible reasons if the robot deviates?

9.3.5. If the robot, doesn’t go in straight line, what do you suggest to modify to better follow a
straight line?

9.4 Closed Loop Control of Mobile cart robot

The program you are going to use uses a Pl controller with tuned parameters to give a better
response for the robot motor’s speed control.

9.4.1. Program Start-Up:

1. Open LabVIEW.

2. From the LabVIEW initial window. Go to File>> Open, and Open the project file
“Lab9_Closedloop” that you downloaded earlier. Make sure that the extension of the file you
opened is:”.lvproj”. This program is used for controlling the actual experiment.

3. Right click on “MyRi0-1900 (172.22.11.2)”. Choose properties, under the general category,
write: “myRio-class0X.dhcp.egr.msu.edu”, Where X is the number written on MyRio. This
corresponds to the IPv4 address of this MyRio device. Right click on “myRio-
class0X.dhcp.egr.msu.edu” and press connect. Now MyRio should be connected through Wi-
Fi. The is connection is successful if the green LED beside “myRio.....” turns on into green.

4. Expand the “MyRi0-1900 (MyRio-meclass.dhcp.egr.msu.edu)”, and double click on
“Lab 9 Openloop”.

5. The VI including the Front Panel and the Block diagram should now be opened.

6. Connect the MyRio battery and wait for at least 20 second. If the connection is successful, the
power and the blue Wi-Fi led will turn on.



Now you are going to run the robot in the arena.

9.4.1. Follow the same instructions given in section 9.3.2. to run the program.

9.4.2. When you run the robot in straight line, does it follow a straight line? What are some
possible reasons if the is still robot deviates?

9.4.3. Print a screenshot of the Left wheel velocity and the right wheel velocity while the robot is
running.



