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This PowerPoint 2007 template produces a 48”x48” 
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 tutorials that will guide you 
through the poster design process and 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 
 

 

QUICK START 
 

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.  
 
TIP: 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.   
 
TIP: See if your school’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. If they are blurry or pixelated, you will 
need to replace it with an image that is at a high-resolution. 
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QUICK START (cont. )  
 

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 or “Print-quality” PDF. 
 

Print your poster 
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” 
button. Choose the poster type the best suits your needs and submit 
your order. If you submit a PowerPoint document you will be 
receiving a PDF proof for your approval prior to printing. If your 
order is placed and paid for before noon, Pacific, Monday through 
Friday, your order will ship out that same day. Next day, Second day, 
Third day, and Free Ground services are offered. Go to 
PosterPresentations.com for more information. 
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•  Video-based coaching and debriefing of laparoscopic 
surgical procedures has been demonstrated to contribute 
to enhanced surgical performance. While recording 
laparoscopic procedures is easy, reviewing video 
remains a time-consuming process.  

•  Context-aware video segmentation must be done 
manually, by viewing the video in its entirety or by 
browsing through the video to identify different phases 
of an operation.  

•  Manual video viewing and editing is time-consuming 
and error-prone. Moreover, hospital infrastructure is 
often prohibitive of recording and storing large amounts 
of video as a matter of routine.  

INTRODUCTION 

•  In this study we present a system that can automatically 
segment laparoscopic surgical video according to its 
underlying surgical steps (phases). 

•  We leverage the technical expertise of surgeons to 
obtain a ground truth for a number of laparoscopic 
vertical sleeve gastrectomy (LSG) procedures. 

•  Using this ground truth we learn a visual feature space 
that describes the variability in the procedures. Using 
machine learning methods we show that we can learn 
the phase transitions and segment the videos according 
to their phases. We present a system that computes a 
segmentation automatically, online, and in real-time.  

•  We demonstrate that using data reduction constructs  
called coresets we obtain results of almost identical 
quality, while using only a fraction of the computational 
memory resources.  

•  We evaluate our system experimentally using video 
from LSG procedures, and present a blueprint for 
instantiating such a system in a real operating room 
environment. 

 

OBJECTIVES 

•  k-segment coreset using adapted visual feature space 
under the bags-of-words model (BOW) 

•  Support vector machine (SVM) classifier 
•  Augmented local descriptors: 

METHODS 

•  IRB approved 
•  10 videos, over 9 hours of laparoscopic surgery video 

recorded at MGH 
•  Learning 7 operational phases from LSG procedures: 

DATA RESULTS 
• Trained on each 9/10 videos (80/20 training/validation) 

and tested on 10th video 
• Classifier: SVM cascade 
• Each trained on phase p = 1, P \{p} = 0 
• Additionally, there are 2 ambiguous cases: 

1.  Multiple classifiers identify phase yi (t ) = 1  
2.  No outputs produced by any SVM 

• Correcting predictions with HMM 
• We use Viterbi algorithm on the emission sequence to 

find the most likely sequence of hidden states, given the 
emission sequence 
• 90+% coreset compression 
• 93.6% prediction accuracy 

CONCLUSION 
•  Automated segmentation of surgical videos would 

allow important and interesting parts of large video 
sequences to be efficiently indexed for use in training 
and during time-critical expert consultations for 
targeted feedback and coaching.  

•  Using state-of-the-art machine learning methods trained 
on surgical video annotations, we demonstrate the use 
of coresets to automatically segment and classify a 
surgical video according to its constituent phases. 

•  We demonstrate 90%+ compression, 93.6% accuracy. 

1
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2
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MACHINE LEARNING AND CORESETS FOR AUTOMATED, REAL-
TIME VIDEO SEGMENTATION OF LAPAROSCOPIC SURGERY !

Local descriptors
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Global descriptors - color
BOW histogram  [ RGBHS | SFTA | HOG | DCT ] - texture

d = 500 d = 500 - form

Combined frame descriptor, d = 1000

Augmenting Global Descriptors

• Augmenting local descriptor with information from surgeons.

[ 1 … 64 | R G B H S V | 1 ... 64 ]
SURF           color location

Augmenting Local Descriptors

1. Location encoded by sampling a 

2. Gaussian surface centered over the 
detected feature

3. 8x8 surface is unfolded into a 1x64 
descriptor that expresses the location 
of the feature weighted by distance

1.  Location encoded by sampling 
a Gaussian surface centered 
over the detected feature 

2.  8x8 surface is unfolded into a 
1x64 descriptor that expresses 
the location of the feature 
weighted by distance 

 

•  Augmenting global descriptors: 
•  Color: RGB/HSV histogram 
•  Texture: SFTA texture descriptor 
•  Form: HOG  

video stream


