
Troubleshooting
My program is not working. How do I start troubleshooting?

In most cases the program does exactly what you have programmed it to do. You should look over your program block by block and review your process map to make sure they match. If nothing obvious is apparent, it is often helpful to start with a simple version of your program and test it as you build it. Verify that the EV3 software is communicating with the brick. Add complexity, but test the result often. Consider adding a Sound block (make different sounds for true and false cases of a switch) or Display block (show sensor readings) so you can see how the program is functioning.
My sensors don't seem to work. How do I troubleshoot this?
First of all, check that your EV3 is on. Periodically, the EV3 will shut down when not in use for a length of time. Second, check that the port number into which you connected your Vernier Sensor Adapter matches the port number in your program. Run the Data Display program from Project 1 to check the live readings of the sensor in a simple program. Swap out sensors. Try different ports (make sure you change your program and the port you are connected to). Try a LEGO® sensor. Restart both the MINDSTORMS® software and your EV3 brick. 

My sensor readings are unstable. Can I do anything to make them more steady?

The Vernier block includes an option for oversampling. Oversampling takes a large number of samples and returns an averaged reading. This is a good feature to use when you need a steady, stable reading. Note that oversampling slows down how quickly readings are returned (about one every half-second), but this is a good option to choose when you are displaying sensor readings on the EV3’s window.

I am trying to display data from my Vernier sensor on my EV3 brick screen. How do I get the Vernier Sensor block to connect to the Display block?
The most common issue with this is not selecting "Wired" as the source of text to be displayed. When you drag a Display block onto the programming canvas and then select Text from the mode selector, you will see "MINDSTORMS" as the default text input (in the upper-right corner of the block). Click this and select Wired as the text input. Once you select Wired, a Text port will appear on the block. This will allow you to connect your data from the Vernier block to the Display block.
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Figure 1

Why don't I see the Vernier Sensor block in my MINDSTORMS® Sensor palette?
You need to Import the Vernier Sensor block into MINDSTORMS®. See Appendix E for additional information.

When I use the Vernier EV3 Sensor block, I get an exclamation point above the port number. Is there a problem with this?
The exclamation indicates a "resource conflict" and is simply a notification that you have connected a non-LEGO® sensor into one of the EV3 ports. It does not interfere with the operation of the block. This warning was removed in LEGO® MINDSTORMS® version 1.1.1.
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Figure 2 Appearance of a resource conflict when using the Vernier EV3 Sensor block

When I try to use the Port View app with a Vernier sensor, the EV3 thinks I have plugged in an NXT Sound Sensor with the values displayed in decibels.

The EV3 was designed to automatically identify EV3 and NXT LEGO sensors that have been connected to any of its input ports. Unfortunately, it does not have the capability at this time to auto-ID sensors from Vernier and automatically defaults to LEGO’s Sound Sensor when trying to use the Port View app. You can display on-brick measurements with Vernier sensors. See Appendix F for more information.

How can I zero the sensor readings on my EV3?

One limitation when using the Vernier Sensor block for the EV3 is that it does not have a Zero function. In many situations this is not significant, because you are more concerned with the relative difference between measurements rather than the actual value. When using some sensors, however, (such as when using the Differential Voltage Probe to measure batteries) it is important to know the true value. You can easily overcome this limitation by subtracting an offset value from the sensor reading. The offset value is the reading displayed on the EV3 brick when the sensor should be reading zero. 

To determine the offset value for your sensor, use a program such as Vernier Data Display from Project 1. When you connect your Vernier sensor to the EV3, make sure the port number matches the port number in your Data Display program. With no load applied, record the reading displayed on the EV3 brick. This reading is your offset value. Be sure to note whether the reading is a positive or negative number. 

Once you know the offset value for your sensor, you will need to insert a Math block into your program every time you take a sensor reading. Be sure to select the Subtraction setting on the Math block and enter the offset value into the “b” box in the Math block. Wire the Numerical Value of the sensor reading into the “a” box. This technique will ensure that you always have a true and accurate sensor value.
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Figure 3 Subtract an offset value to zero a sensor
How can I calibrate the sensor readings on my EV3?

Frequently when building a sensor-controlled project, such as the Solar Tracker or Magnet Finder, you are only concerned with relative values (is the sensor reading increasing or decreasing?). However, on some projects, such as the String Tester, you need an accurate reading from the sensor in order to compare your results to published findings. Analog sensors are prone to signal variations due to unwanted noise, such as static electricity. If your Vernier sensor readings appear to be off when using the EV3, you can perform a two-point, linear calibration. Calibration is a method of calculating sensor values within your program so that the displayed readings are accurate and true. The calibration equation is
Sensor Reading = Raw Sensor Value × Slope + Intercept

In order to calculate the slope and intercept constants, the first thing you must do is find the raw sensor values for two different measurements. To create this program, simply drag a Loop block (found in the Flow Control palette) onto the programming canvas, and choose Unlimited repetitions. Next, place a Raw Sensor Value block (found in the Advanced palette) inside the Loop. Make sure the port number matches the port into which you connected your Vernier sensor.

[image: image4.png]o1_|

[Click here to choose Wired

TONXY BAged g

cconnect here





Figure 4 Vernier Raw Value program for on-brick sensor measurements
Next, place a Display block to the right of the Vernier block. Set the mode to Text ► Grid, and select Wired from the list. Connect the Raw Value box on the Raw Sensor Value block to the Text box on the Display block. When the program is complete, download it to your EV3, and take two readings at known values. For example, hang a 10 N weight (or similar) from the Dual-Range Force Sensor, and take a raw value reading. Collect a second reading when there is no weight hanging from the sensor (0 N). Press the Back button on the EV3 to end program execution.

Next, you need to calculate the slope and intercept. Note, that this example uses the known values for a Dual-Range Force Sensor (10 N and 0 N). When using a different sensor, you will need to substitute those known values into the slope equation.

Slope = (10 N – 0 N) / (Raw Sensor Value 1 – Raw Sensor Value 2)

Intercept = 10 N – Slope × Raw Sensor Value 1

Once you have calculated the slope and intercept constants for the sensor, you can edit your program to take sensor measurements with the Raw Sensor Value block rather than the Vernier EV3 Sensor block. A sample program showing this calibration is 
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Figure 5 Vernier Calibration program for on-brick sensor measurements
My Vernier sensors do not appear in the Port View. Am I doing something wrong?

The Port View of the MINDSTORMS® EV3 software does not auto-ID Vernier sensors. All Vernier sensors will initially appear as NXT Sound Sensors. The following Q&A relates to this issue.
Can I use Vernier sensors with EV3’s Data Logger?
Yes, you can. The ability to data log with Vernier sensors was not available in early versions of MINDSTORMS® EV3 software, but Version 1.1.1 allows data logging. Note that the Port View of the software does not auto-ID Vernier sensors (see preceding Q&A). When you first open the Experiment file in the MINDSTORMS® software, the readout will be on a scale from 0 to 100 and the sensor will be recognized as an NXT Sound Sensor. From the Sensor Setup section you should be able to choose the Vernier sensor you are using. This will apply the default conversion factor we have established for our sensors so that when you download and run the Experiment, it will show appropriate values and units on the graph.

