
Measure each IR sensor using matlab code given in the lab. 

 

Open the results variable in the workspace and copy.

 

 



Paste into the excel sheet as shown.  There is room for 20 measurements of the medium range sensor 
and 50 measurements of the long range sensor.  The average DN vs. distance will be plotted.   

Note: The images only show the process for the medium range sensor.  The process is similar for the 
long range sensor. 

 

Switch to the linearization sheet. 

 



 

Edit the plot to display only the linear range.  Change k to improve the linearization if desired. 

 

Copy the slope from the line equation and paste it into the column next to “m=”.  Copy the y intercept 
from the line equation and paste it into the column next to “b=”. 

 

Switch to the RangeFn sheet. 

 

 

 



 

Choose the range over which you will use each sensor based on the %error.  This is the error between 
the real and calculated distance.  In this example the acceptable range is 20-80cm.  Change the plotted 
data to this acceptable range to check.  The two graphs should be very close. 

 

If desired switch to the Sensitivity sheet.  This section is not necessary, but may be useful. 

 

 

 

 

 



 

 

Change the plotted data to the usable range chosen earlier. 

 

This graph will display the sensitivity of both sensors.  The plots of two sensors from a different rover are 
shown below. 

 

 



 

Switch to the rdata sheet.  Enter the acceptable range chosen earlier.   In this example only 20-80cm is 
acceptable.  At 80cm the sensor measured a digital number of 310, and at 20cm the sensor measured 
about 740.  

 

Click “Create rangedata.h”. 

rangedata.h should be in the same folder as the excel file. 

 

 

 

 

 

 

 

 

 

 

 

 



Double check the results.  The original measurements are shown on the left for reference.  Rdata is 
shown on the right.   

Column B corresponds to the distance measured by the medium range sensor.  Column A corresponds 
to the digital number measured.  As shown, at the maximum DN of 740, the approximated range is 
21.126cm.  This is close to the measured DN of 743 at 20cm. 

Similarly, at a DN of 310, the approximated range is 76.9cm.  This is close to the measured DN of 310 at 
80cm. 

  

 

 

 

 



The contents of rangedata.h are shown below.  Note that the name of the medium range data must be 
different than that of the long range data. 

 

 



 

const int medium_range_length=1024; 

const unsigned int range_data[] PROGMEM = { 

}; 

const int range_length=1024; 

const unsigned int range_data[] PROGMEM = { 

}; 


