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and LED labeled as “Speckle Motion Captured” in GUI will 

notify user of that. At this moment user can terminate the GUI.  

Going through step 1 is recommended to make sure that USB device stay 

identified in PC during the GUI operation.  

To test the functionality of control circuit, a load cell with proportional output 

is connected to the pneumatic device and the output voltage is connected to 

an oscilloscope to verify that the waveform of airflow appears sinusoidal. 

Figure 4-3 shows the signal output of load cell when pneumatic device is 

running.  Figure 4-4 shows the skin deformation generated by pneumatic 

device.  

 

Figure 4-3: Signal waveform of a load cell located 0.5 cm from the proportional valve. 
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(a) 

   

                                 (b)                                                  (c) 

Figure 4-4: Optical elastography of hand skin. a)  Laboratory set-up for in vivo optical 

elastography. b) Hand skin before deformation. c) Hand skin after deformation. 
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Chapter 5  

Conclusions and Future Work 

5.1. Summary and Conclusion 

The objective of this work was to develop a setup for optical elastography of 

skin. All major tasks of the project where accomplished which includes 

designing an analog buffer circuit that drives a proportional valve to apply a 

sinusoidal pneumatic stimulus with frequency in the range of 1 Hz and 

maximum mechanical force in range of 10 g to the test sample located at a 

few centimeter from the valve, and programming a LabVIEW GUI which  

provides the ability to start and stop the pneumatic stimulus applied to the 

skin, and display and control the storage of data from a CCD camera. 

 

 While there are some improvements that can be made to promote the setup in 

the future, it can work well for one-dimensional elastographic imaging 

experiments.     
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Appendix A 

 

Permission to Publish LabVIEW GUI Source 

Code 

 
The permission to publish the LabVIEW GUI source codes in Figure 3-5, 

Figure 3-6, Figure 3-7, Figure 4-1, and Figure 4-2 is provided by the following 

addendum of National Instrument software license agreement: 

 

 National Instrument Software License Agreement 

 

 

ADDENDUM A – Source Code License: 

 
 

1. "Source Code" means the NI-created human-readable computer code that 

NI provides with the Software, that is not password protected, and that is 

in the preferred form for modifying the code (whether graphical or text-

based). Source Code does not include any Third Party Software.  

2.  This license permits you to use, modify, and distribute the Source Code 

on the conditions that 

A. you may distribute the Source Code, whether or not you have modified 

it, only  

I. for a non-commercial purpose and  
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II. under a license identical to this Source Code License;  

B. you may distribute object code derived from the Source Code, whether 

or not you have modified it, for any purpose;  

C. you maintain and do not minimize, block, or modify any titles, logos, 

trademarks, copyright, digital watermarks, disclaimers, or other notices 

that are included in the Source Code;  

D. You agree that the copyright holders(I) provide the software “as is” with 

all fault (known and unknown) and without any warranty, 

representation, or other guarantee of any kind and (II) disclaim all 

warranties, representations, and other guarantees relating to your use, 

modification, or distribution of the source code, whether express, 

implied, or statutory, including any warranty of title, implied warranty 

of merchantability, fitness for a particular purpose, and non-

infringement, and any implied warranty arising out of course of dealing 

performance or trade usage. 

E. You assume all of the risk and liability associated with your use, 

modification, or distribution of the source code; 

F.  You agree that the copyright holders are not liable to you for, and you 

agree not to assert any claim against any copyright holder or its directors, 

officers, employees, or agents for, any damage, loss, or other prejudice 
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of any kind, however caused, and on any theory of liability, or 

tort(including negligence), that arises in any way out of the use, 

modification, or distribution of the source coded, even if the copyright 

holder was advised of the possibility of any such damage, loss, or other 

prejudice, including any damage, loss, or other prejudice that (I) is lost 

profits (weather yours or personal) or intangible property (including 

software and data); Arises out of or relates to any temporary or 

permanent loss of tangible property ( weather real or personal) or (III) 

is direct, special, indirect, incidental, consequential, collateral, 

exemplary, punitive, or any other damage; and,   

G. you agree that these Sections 1-3 express the entire agreement between 

you and the copyright holders regarding your use, modification, and 

distribution of the Source Code.  

3. The copyright holders reserve all of their rights. Except for the non-

exclusive licenses expressly granted in Section 2, no rights or licenses are 

granted expressly, by implication, or otherwise. 


