
Hello, 
 
Everything is working with the LabVIEW project. 
Students can start using version 7 in the lab next 
week. 
 
Could you please inform students about the following 
points: 
 
* They should not save their files on floppy diskette, 
they can only save on their F: drive (I corrected this 
point in the project file and attached the PDF again. 
Please update it in WebCT.) 
 
* Some of them in the midterm were asking about where 
they should go for questions. If they have any 
questions concerning Lab reports, they can pass by our 
office (MD 254). If they have questions on the 
statistics assignments, they can see Wei Wei (I don't 
know his room number). If they have any problems with 
the course material, I guess they can see you in your 
office hours.  
 
Thanks, 
Abbas 
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- You should do this project with the same partner you have for the labs.  

- Before starting, it is recommended that you and your partner review the 

 
- You will only need the ‘LabVIEW 7 Express’ software to do this project, which 

 
- The project should be presented in the week of 30/March/2004. You will only 

 
- To do the project you can use free stations in the Lab at any time (except 

 
- You may need more than one session to finish the project, so it is suggested that 

 
- This project will be part of your lab grade.    

1
 
2

LabVIEW work you did in experiments #2, 3, and 4.   

3
will be available in the lab as of March 1st; no additional instruments are 
required. DO NOT USE LabVIEW v.6 for this project. 

4
need to save your files and present them with your partner to a TA during that 
week.  It will be your responsibility to drop by the Lab in the allocated hours, 
which will be from 2-4pm each day of that week.    

5
Mondays). However, you should always sign up beforehand. Most of the PCs in 
the mornings, evenings and weekends are free.  

6
you start soon! 
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Part A (50 points): 

onsider a rigid block shown in figure 1 subjected to the following motion: 

(t) = x1(t)*x2(t) 

here, x1(t) and x2(t) are two independent (displacement) signals generated by two 

                                

Figure 1. 
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Provide a VI code by which the total displacement, x(t), can be simulated with time, 
given: 1( ) (2 )x t a Sin ftπ= ; 0.2

2 ( ) 10e tx t −= . 
 

he amplitude and frequency of the Sin wave are both set to unity (a = f =1). Consider 

: To build the Sin wave you can go to All Functions/Waveform/Analog 

T
that for both waves the sampling rate is 100 Hz and the number of samples used is 2000 
(i.e., the total of 20sec. sampling time).  
 
[Hint
Waveform/Waveform Generation/Sine Waveform in the block diagram and connect 
numeric constants to the amplitude and frequency outlets.  To build the other wave, 
follow the same procedure but chose a Formula Waveform, and connect a string constant 
to write the formula, i.e., 10*exp( 0.2* )t− .  Multiply the two waves, and output to a 
waveform graph (which should first be added in the front panel). You can use the help 
menu for every element that you choose. In the Front panel, select All 
Controls/Array&Cluster/Cluster to assign the given sampling rate (Fs =100) and the 
number of samples (#s=2000); put two numeric controls inside the cluster (one for Fs, the 
other for #s). In the block diagram, this cluster control will be connected to the ‘Sampling 
Info’ outlet of both wave generators….] 
  
Now, directly use LabVIEW built-in functions to measure xmax, xmin , and the highest 

          

peak-to-peak amplitude (i.e., xmax-xmin) in the signal (max. traveling range). Note that 
there is NO need to print the screen to measure the values. You can simply use this 
function in the block diagram: Waveform/Analog Waveform/Waveform Measurements/ 
Amplitude and Levels. Do not forget that you should provide three numeric indicators in 
the front panel and connect them in the block diagram to show the three measured values. 
Enter the values of Fs and #s and run. Your final front panel should look like figure 2.  
Save your file as “damped-vibration”.   
 
 
 

 
 

                           Figure 2. 
 
 



 
Part B (30 points): 

 you are given a limitation on the maximum range that the rigid 

 
dditionally, an unknown noise factor has been detected such that it always adds to the 

previous circ

 
onsider the case whereC

block can travel in each direction (see figure 3). For safety reasons, it is suggested that: 
max 10.5x <  cm and min 10.5x < − cm; otherwise the block might hit the container walls.   

A
original signal. The noise has random features and its amplitude varies between 

1.5 to 1.5− + cm at each sampling point. In order to introduce this noise, modify your 
uit such that a “uniform white noise waveform” (it is in the same menu that 

you used in Part A to select wave generators) is added to the final signal (see figure 3). 
Use a numeric constant again to define the noise amplitude (1.5).  Use the same sampling 
info as before for the noise waveform. Run the program several times (not continuously) 
to see the ensuing noisy signal. Now, provide a Round Boolean LED in the Front panel. 
Next, in the block diagram, employ one greater and one less comparison and a logical 
‘OR’ Boolean. Connect the circuit such that if xmax or xmin are not within the limits, the 
light turns “on”(i.e., an alarm is triggered, the rigid block has hit the wall).  Save the new 
file as “noisy-response”. Your front panel should look like figure 4.  
 Uniform white noise waveform   
 
 
 
 
 
 
 
 
 
 
 

Figure 3. 
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Part C (20 points): 

learly, due to the noise factor, the produced signal in Part B has a varying frequency. In 

 

                              

 
C
the block diagram panel go to: Analyze/Waveform Conditioning/ and select Filter.vi. Set 
a low-pass filter with cutoff frequency of 0.5Hz. The filter will then eliminate all 
components of the signal that have a frequency above the cutoff frequency. Connect your 
noisy signal in Part B to the input of the filter and display the output of the filter in a 
separate graph. Run the code several times to observe the effect of the filter. A typical 
result is shown in figure 5. Save your file as “filtered-signal” and make sure you have all 
the three saved files in your F: drive. 
  

 
                      

                 Figure 5. 
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