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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. 
 

Student discounts are available on our Facebook page. 
Go to PosterPresentations.com and click on the FB icon.  
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This PowerPoint 2007 template produces a 36”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 
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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.  
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Introduction & Overview 

System Organization 

• We calculated Mel-Frequency Cepstral Coefficients (MFCC) to extract spectral features. 
Due to human perception experiments, Mel-Frequency analysis is employed to re-weight 
dimension of frequency and gain more perceptually-relevant representation of speech 
audio. 
• Feature extraction is solved by firstly defining an analysis window, and dividing the 
speech signal into different time frames by shifting the window. Since audio signal 
sample is 1s each, we will have (1000-30)/10+1=98 time frames. After the windowing, 
Fast Fourier Transformation (FFT) is calculated for each frame and the logarithmic Mel-
Scaled filter bank is applied to the Fourier transformed frame. The last step is to calculate 
Discrete Cosine Transformation (DCT) to obtain the coefficents vector.  
• In our project, we obtained 40-dimentional coefficents computed every 10ms over a a 
window of 30ms, and finally obtained a [98×40] 2D matrix desired to feed the successive 
neural network.  

Feature Extraction 

•  Thanks to the rapid development of 
mobile devices, speech recognition 
technology has become popular due to 
the increasing need of interaction with 
machines using voice commands.  

•  Goal of this project is building a light-
weight keyword spotting system that can 
recognize multiple different short speech 
commands 

•  Dataset: Speech Commands Dataset 
provided by Google’s TensorFlow and 
AIY teams 

Baseline Models 

Convolutional Neural Network Model 

Training Details 

Conclusion 

We have implemented speech command systems based on Vanilla, DNN and 
CNN models respectively. The experiment  results show that  CNN model 
outperforms the other two baseline models and achieves 31.43% and 66.67% 
relative improvement with regard to DNN and  Vanilla in test-accuracy. 

Xuejiao Li(xjli1013), Zixuan Zhou(zixuan95) 
	

CS229 Final Project 

Speech Command Recognition with CNN 

• Vanilla Single Layer 
• We have firstly built a model with a single hidden fully-connected layer. This is a 
very simple model with just one matrix multiplication and bias. 
• As expected, it doesn’t produce very accurate results, but it is very fast and simple. 

 
 

•  Feature Extraction with MFCC 
•  Neural Network model (Vanilla single layer, DNN, CNN) 
•  Softmax Classification 

• Fully Connected Deep Neural Network 
• We have built a standard feed-forward fully connected neural network with 3 
hidden layers and 128 hidden nodes per layer, each computing a ReLU function of 
the weighted sum of the output of the previous layer. 
• Compared to Vanilla Single Layer, this model is expected to give a more accurate 
result at the cost of more memory footprint and higher computational cost. 

 
 

• Our CNN architecture uses two convolutional layers, one linear low-rank layer and one 
DNN layer. 
• The first convolutional layer has a filter size of [20×8×64], which spans 2/3 of the overall 
input size in time. Convolutional multiplication is performed by striding the filter by 
stride = 1 in both time and frequency. Next, non-overlapping max-pooling in frequency 
only is performed, with a pooling region of 3. 
• The second convolutional filter has a filter size [10×4×64] and no max-pooling is 
performed. 
• A linear low-rank layer converting the output of the second convolutional layer into a 32-
nodes output and a fully-connected DNN with 128 hidden nodes is implemented after 2 
convolutional layers. 

 
 

Results & Analysis 

Test Confusion matrix for CNN 

•  We calculated the accuracy over validation-set every 400 steps and plot the accuracy trend 
(fitting) of 3 different models. It is clear that CNN model outperforms the baseline DNN 
and Vanilla with a higher accuracy and a smoother curve.  

•  ROC curve shows that CNN model achieves a much higher AUC, and gains dramatically 
at a very low false alarm rate, which is a desirable property for speech command system.  

•  The CNN model has the highest accuracy with 95.1% on validation-set and 94.5% on test-
set; DNN model with 72.5% and 71.9%; Vanilla with 57.3% and 56.7%, respectively. 

•  The columns of the confusion matrix represent a set of samples that were predicted as 
“silence”, “unknown”, “up”, “down”, “left”, “right” respectively. All of the entries are 
very small apart from the diagonal lines through the center, which indicates the CNN 
model makes very few mistakes. 

•  We obtained the Speech Commands Dataset provided by Google’s TensorFlow and AIY 
teams, which consists of 65,000 WAVE audio files.  

•  We split the data set into three part, including 80% training set, 10% validation set and 
10% test set. Each subset is classified as either silence, unknown word or wanted word 
(“up”, “down”, “left”, “right”). 

•  We applied Nesterov Momentum update method with batch size equals to 100. The 
learning rate is 0.001 for the first 30,000 steps followed by 0.0001 towards the end to 
obtain both high efficiency and good convergence. The momentum value is 0.5, 0.9, 0.95, 
0.99 with regard to the increasing steps. 

•  We applied dropout method as regularization technique with drop probability equals to 
0.5. 


