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INSTRUCTIONS FOR TEACHERS 

 

Analysis of speed and acceleration values 

 IN EXCEL 

 

 

1. Data preparation: 

 

- record the experimental data, stop the measurement and export 

the data to a *.csv file in the EMPE programme 

- open the data file in Ms Excel, adjust the data according to the 

instructions so that it contains a column of measurement times 

expressed in [ms] and the corresponding measured distances 

expressed in [m],  

- paste the time results in [ms] into column A, replacing the data 

contained there with your own, 

- paste the measured distance values expressed in [m] into column B, 

replacing the data contained there with your own. 

 

 

You will automatically receive a graph of speed and acceleration values for the 
time interval 0 - 500 [ms]. 
If you want to obtain graphs for any other time intervals, select another 
interval and draw your own graphs according to the steps described below. The 
formulas for 2000 measurement points have already been entered according to 
the algorithm described later in the instructions. 

 

 
Let us assume: 

Row A (time [ms]) B (distance [m]) 

2 0 0.500 

3 10 0.480 

4 20 0.440 

5 30 0.390 

… … … 
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2. Calculation of instantaneous velocity 
Differential formula: 

 

 
i.e. in Excel: 

In column C (e.g. heading: "Speed [m/s]"): 

In cell C3, enter: 

 

 

-change in distance,  

- time difference in seconds  

(because A is in milliseconds) 

 

 

The formula can be copied by "DRAGGING" it downwards. 

 
Note: if the distance decreases (because the object is approaching the sensor), the speed will be 
negative – you can take the absolute value:=ABS((B3 - B2) / ((A3 - A2)/1000)) because we only want 
the value of the speed vector.  
In the PL version =>  module.numbers(number) 
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3. Calculation of instantaneous acceleration 
Formula: 

  
i.e. in Excel: 

In column D (e.g. "Acceleration [m/s²]"): 

In cell D4, enter: 

  
And copy to the other cells by dragging the formula. 

 

4. Speed and acceleration chart 

 
Select the appropriate number of rows in column A (time) and column  C (speed). (hold 

down Ctrl) 

 

Select Insert → Chart → Scatter (XY) with lines from the menu.  

 

Title: "Speed as a function of time". 

 X-axis: "Time [ms]" or "Time [s]",  

 Y-axis: "Speed value [m/s]".  
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5. Acceleration value – time chart  

 
Select the appropriate number of rows in column A (time) and column D (acceleration) 

accordingly.  (hold down Ctrl) 

 

Insert a scatter (XY) chart as above.  

 

Title: 'Acceleration value as a function of time'.  

 

X-axis: "Time [ms]", 

Y-axis: "Acceleration value [m/s²]".  

 

 

 
 

 


