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Q U I C K  S TA R T  ( c o n t . )  
 

How to change the template color theme 
You can easily change the color theme of your poster by going to the 
DESIGN menu, click on COLORS, and choose the color theme of your 
choice. You can also create your own color theme. 
 
 
 
 
 
 
 
You can also manually change the color of your background by going to 
VIEW > SLIDE MASTER.  After you finish working on the master be sure 
to go to VIEW > NORMAL to continue working on your poster. 
 

How to add Text 
The template comes with a number of pre-
formatted placeholders for headers and text 
blocks. You can add more blocks by copying and 
pasting the existing ones or by adding a text box 
from the HOME menu.  

 
 Text size 

Adjust the size of your text based on how much content you have to 
present. The default template text offers a good starting point. Follow 
the conference requirements. 

 
How to add Tables 

To add a table from scratch go to the INSERT menu and 
click on TABLE. A drop-down box will help you select rows 
and columns.  

You can also copy and a paste a table from Word or another PowerPoint 
document. A pasted table may need to be re-formatted by RIGHT-CLICK 
> FORMAT SHAPE, TEXT BOX, Margins. 
 

Graphs / Charts 
You can simply copy and paste charts and graphs from Excel or Word. 
Some reformatting may be required depending on how the original 
document has been created. 
 

How to change the column configuration 
RIGHT-CLICK on the poster background and select LAYOUT to see the 
column options available for this template. The poster columns can 
also be customized on the Master. VIEW > MASTER. 

 
How to remove the info bars 

If you are working in PowerPoint for Windows and have finished your 
poster, save as PDF and the bars will not be included. You can also 
delete them by going to VIEW > MASTER. On the Mac adjust the Page-
Setup to match the Page-Setup in PowerPoint before you create a PDF. 
You can also delete them from the Slide Master. 
 

Save your work 
Save your template as a PowerPoint document. For printing, save as 
PowerPoint of “Print-quality” PDF. 
 
 

Student discounts are available on our Facebook page. 
Go to PosterPresentations.com and click on the FB icon.  
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(—THIS SIDEBAR DOES NOT PRINT—) 
D E S I G N  G U I D E  

  

This PowerPoint 2007 template produces a 36”x60” presentation 
poster. You can use it to create your research poster and save 
valuable time placing titles, subtitles, text, and graphics.  
  

We provide a series of online answer your poster production 
questions. To view our template tutorials, go online to 
PosterPresentations.com and click on HELP DESK. 
  

When you are ready to  print your poster, go online to 
PosterPresentations.com 
  

Need assistance? Call us at 1.510.649.3001 
  

 

Q U I C K  S T A R T  
  

Zoom in and out 
As you work on your poster zoom in and out to the level that is 
more comfortable to you. Go to VIEW > ZOOM. 

 
Title, Authors, and Affiliations 

Start designing your poster by adding the title, the names of the authors, and 
the affiliated institutions. You can type or paste text into the provided boxes. 
The template will automatically adjust the size of your text to fit the title 
box. You can manually override this feature and change the size of your text.  
  

T I P : The font size of your title should be bigger than your name(s) and 
institution name(s). 
 
 

 
 

Adding Logos / Seals 
Most often, logos are added on each side of the title. You can insert a logo by 
dragging and dropping it from your desktop, copy and paste or by going to 
INSERT > PICTURES. Logos taken from web sites are likely to be low quality 
when printed. Zoom it at 100% to see what the logo will look like on the final 
poster and make any necessary adjustments.   
 

T I P :  See if your company’s logo is available on our free poster templates 
page. 
 

Photographs / Graphics 
You can add images by dragging and dropping from your desktop, copy and 
paste, or by going to INSERT > PICTURES. Resize images proportionally by 
holding down the SHIFT key and dragging one of the corner handles. For a 
professional-looking poster, do not distort your images by enlarging them 
disproportionally. 
 

 
 
 
 
 
 

Image Quality Check 
Zoom in and look at your images at 100% magnification. If they look good 
they will print well.  
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More than one million people are living with 
lower-limb amputation in the United States, 
including a large number of warfighters who 
lost their limbs in the military missions. 

BACKGROUND	
  

The objective of this project is to develop Cyber-Physical Systems 
(CPS) technology for the prosthesis optimization to minimize the 
user’s energy expenditure and for extending the capacity of the 
prosthesis to adapt to dynamic situations and environments. 

OBJECTIVES	
  AND	
  SPECIFIC	
  AIMS	
  

B. User Control of Prosthesis Directly from Brain  

PROJECT	
  PROGRESS	
   FUTURE	
  STUDY	
  
Minimizing Energy Expenditure in Amputees 

REFERENCES	
  
•  D. Huang, K. Qian, D. Y. Fei, W. Jia, X. Chen, and O. Bai, 

“Electroencephalography (EEG)-based brain-computer interface (BCI): a 2-D 
virtual wheelchair control based on event-related desynchronization/
synchronization and state control,” IEEE Trans Neural Syst Rehabil Eng, vol. 
20, no. 3, pp. 379-88, May, 2012. 

•  K. Qian, P. Nikolov, D. Huang, D. Y. Fei, X. Chen, and O. Bai, “A motor 
imagery-based online interactive brain-controlled switch: paradigm 
development and preliminary test,” Clin Neurophysiol, vol. 121, no. 8, pp. 
1304-13, Aug, 2010. 

•  S. K. Au, J. Weber, and H. Herr, “Powered Ankle-Foot Prosthesis Improves 
Walking Metabolic Economy,” IEEE Transactions on Robotics, vol. 25, no. 1, 
pp. 51-66, Feb, 2009. 

ACKNOWLEDGMENT	
  
The investigators are very grateful for the support from NSF CPS 
program (Award Number: CNS-152163). 

Ou	
  BaiPI,1,	
  Douglas	
  Murphy2,	
  Ashraf	
  Gorgey2,	
  Ding-­‐Yu	
  Fei3,	
  and	
  Zhixiu	
  Han4	
  
1Florida	
  Interna/onal	
  University	
  2Hunter	
  Holmes	
  McGuire	
  VA	
  Medical	
  Center,	
  3Virginia	
  Commonwealth	
  University,	
  and	
  4iWalk	
  Inc.	
  

CPS:	
  Synergy:	
  Sensor	
  Network-­‐based	
  Lower-­‐Limb	
  Prosthesis	
  OpOmizaOon	
  and	
  Control	
  

Clinical	
  Barriers:	
  
Increased energy expenditure may result in 
amputees induced fatigue, secondary body 
damage, asymmetric joint loading, and 
increased risk of falls, etc. 

Technical	
  Challenges:	
  
Though state-of-the-art lower-limb prostheses 
may provide net-positive power to reduce 
amputees’ energy expenditure, however, 

§  Prostheses might not work at the best 
condition that may maximally reduce 
user’s energy expenditure using 
current prosthetic tuning services; 

§  Prostheses are designed and tuned for 
optimizing the level walking; 
amputees would have difficulty in 
slope/stair walking, and/or walking 
on uneven plain.   

Specific Aim #A: Design of a wearable body area sensor 
network system and computational algorithms for real-time 
measurement of the user’s physical load and mental effort to 
support personalized prosthesis optimization for the goal of 
maximally reducing the user’s energy expenditure;  

Specific Aim #B: Development of volitional prosthesis control 
technology for comfortable and effortless user control of 
prosthesis to adapt to altered situations and environments. 

IMPACT	
  
The prosthesis optimization as well as the user control of 
prostheses will promote a natural gait and minimize amputee’s 
energy expenditure in prosthetic use. An optimized prosthesis 
with user control capability will increase equal force distribution 
and decrease the risk of damage to the intact limb from the 
musculoskeletal imbalance or pathologies. Maintenance of health 
in these areas is essential for the amputee’s quality of life and 
well-being. 

Healthier	
  &	
  BeSer	
  Walking	
  

A. Design of a low-cost, wireless-enabled, wearable body area sensor device  

•  Electrode Setup: Seven Electrodes (small metal disks) over 
central motor areas on the two hemispheres (C5, C3, C1, CZ, 
C2 and C4); 

•  Sampling Rate: 1000 Hz; 
•  Feature Extraction: 
•  Spatial Laplacian transform to enhance EEG resolution 

•  Event-related desynchronization (ERD) estimation from 

power spectral density ​𝐸𝑅𝐷↓𝑅 = ​​
𝑃↓𝑟𝑒𝑓 −𝑃/​𝑃↓𝑟𝑒𝑓  ; 

•  Volition Recognition Algorithm: 
•  Location: motor areas over two hemispheres; 
•  Frequency band: beta band(16-32Hz); 
•  Support Vector Machine with a density model of radial 

basis function (RBF).  

Light-Weighted, Low-Power Consumption, Battery-Powered and 
Wireless-enabled Body Area Sensor 

User Control of Prosthesis using a Brain-Computer Interface-based 
Volition-Recognition Technology 

BrainBoard Frequency Behavior (a) and Noise 
Spectrum for Shorted Inputs (b) 

Volitional control of knee-locker switch for smooth walking 

Preliminary test of Success rates 
from an amputee: The average 
sensitivity of the volitional control 
across eight attempts was 83.5%
±17.5%. (100%; 77.8%; 100%; 100%; 
50%; 83.3%; 71.4%; and 85.7%) 
 
No false positives were observed 
across ten sessions with each session 
of twenty volition detections.  


