
Analyzing Sensor Data with VBA 

Overview 

My project was designed to solve a problem I was having while doing research for a possible company 

that I could start. This company could create products to help recycling plants by using newer sensors 

teamed with data analysis software. One of the sensors, a near-infrared spectroscopy sensor, I have 

been working with provides data on the amount of light that objects reflect. This data could be very 

useful but it outputs the data in .txt files that are hard to interpret. My project was designed to turn that 

data into interpretable excel spreadsheets and also allow for comparison between various objects.  

About the data 

Each data file shows a point on a graph. The first number tells the wavelength, and the second tells the 

amount of light reflected at that wavelength. These points can be plotted on a graph to show unique 

characteristics about an object, such as a plastic water bottle, or a metal soda can.  

Project 

The system I built does so by first executing a ribbon tab called, “Sensor Data” and the button in this 

ribbon called “Bring in Data.” This runs a subroutine that does the following: 

1. Goes into each file in a folder called data with many .txt files 

2. In each file, it turns the data into an excel spreadsheet, first as a separate workbook that is 

copied into the main workbook as a tab that describes the data in the file. Prior to copying data 

into the workbook, all previous records on the main workbook are deleted so that no 

duplication occurs 

3. Once each file is analyzed and copied into the workbook as separate tabs, each tab is analyzed 

by a set of equations that tell about the data points. These formulas give the minimum 

reflectivity, maximum reflectivity, and the wavelengths at which these reflectivities occurred. 

They also give data about the ranges of wavelength and reflectivity.  

4. Each tab also shows a graph that has been properly zoomed to enhance the line plot 

5. For each tab, the important data points that were calculated are aggregated on the summary 

tab, which clearly states the name of the .txt file, which is also the name given of the object that 

was tested 

6. Now that each test object is aggregated, they can be compared for similarities that might 

distinguish unique characteristics of different types of material  

 

VBA Code 

To execute this project, I used a ribbon to run the subroutine. The first subroutine clears the main 

workbook and runs a loop that goes through the folder of .txt files. The name of an individual file is 

passed to another subroutine that turns the file into a workbook and cuts out the unneeded rows. It 

then uses a loop to put all the x-axis items in column A while the y-axis items are put in column B. This 

data is copied. It then uses an if-then structure to name the tab where it will be pasted after the file 

name, sometimes shortening the name to fit.  



The data is pasted into this tab and statistical equations calculate important data points. The excel 

function index matching is used for this. A graph is then constructed and a with structure sets up the 

graph. The x-axis is shortened by the minimum of the data minus a small amount to focus the graph in.  

Then key data points from each tab are aggregated on the summary tab.  

Barriers and Learning 

Initially, I wanted to put the data into a database and then analyze it. But as I went I found that it was 

easy to put it into excel, and the flexibility of having all data points in excel to experiment with was most 

useful for the research I am doing. So with that insight, I changed my project to move the .txt files 

directly into excel.  

Another difficult point was how to check redundancy of data. I thought of setting up checks to stop data 

from being entered twice, but found that deleting the tabs, and aggregated data at the start of the 

macro made the routine much simpler.  

I also ran into problems when I tried to name the tabs the same as the .txt filename. Some filenames 

were longer than excel allowed, which I learned Is 31 characters. I needed to leave the filename string 

alone because I used it in other parts of the routine so  I used a different string to test the length and 

bring it down. Making each tab name unique was the next problem. This was overcame by 

concatenating a string with right and left functions, as sometimes the unique element of the filename 

was at the end of the name, ie Experimental lab glass, test 2.  

Another barrier was using excel formulas in vba. I did not realize that the formulas must refer to cells by 

using the range function. Sometimes this was difficult as the range sometimes needed to change with 

variables. I learned to use variables in ranges using concatenate.  

I learned a good amount about manipulating graphs, especially to shorten the x-axis to show the data 

more clearly.  I also had to write several loops for looking at each worksheet in a workbook which 

helped me master how to do that.  

Additional help 

No additional help was used other than internet resources.  


