
(—THIS SIDEBAR DOES NOT PRINT—)
DESIGN GUIDE

This PowerPoint 2007 template produces a 36”x56” 
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. 
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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.

Student discounts are available on our Facebook page.
Go to PosterPresentations.com and click on the FB icon. 
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                                           The  dataset  used  in  our  project  is                

                                           from London Philharmonic Orchestra 

                                          sound samples, which contain certain 

                                         notes played by eight instruments with 

different playing techniques. We performed the following 

preprocessing to make training datasets:

Team members: Zhiwen Zhang, Hanze Tu, Yuan Li

Neural Network for Music Instrument Identification

                                    Instrument  identification  is  of  significant   

                                    importance in solving many problems such

                                    as remastering archived recordings in audio

                           industry, recognizing genres and searching 

songs by analyzing recorded audio. In this project, we trained a 

neural network model to identify music instruments. In particular, 

sets of orchestral musical sounds are presented, and the neural 

nets will recognize what instruments they are. In addition, we also 

compare the neural network model with classification algorithms 

implemented with Support Vector Machines as the approach to 

validate our method. 

Dataset #1: Keep raw data, but partition the frequency spectra 

with 50 sections in order to get 50 features.

Dataset #2: Based on Dataset #1, we use a Lowpass Filter with 

cutoff frequency at 900Hz to filter all frequency components 

above 900Hz for all raw data.

Dataset #3: Extract attack of each sample, by finding the onset 

point where this energy was 10 dB over the signal average 

(attack period has a fixed transient length 80 ms). Then partition 

each attack sample into 50 sections to get 50 features.

The input layer reads in 50 features of a 

sample of the sound of the music 

instrument. The hidden layer with an 

sigmoid activation function reduces the 

input size to 30. The output layer uses 

softmax function to give us the prediction in 

8 types of music instrument sources.

MLP Structure Objective Function

In order to train our model, we define our objective to be 

minimizing the cross-entropy, which  is measuring how 

inefficient our predictions are for describing the truth:

Where y is the predicted probability distribution, and y′ is 

the true distribution (the one-hot instrument labels). 

Optimization Function 
Instead of using the simple Gradient Descent optimization 

method, we use Tensorflow’s AdamOptimizer, which is 

implemented according to Diederik Kingma and Jimmy Ba’s 

Adam algorithm to control the learning rate. Adam offers 

several advantages over the simple Gradient Descent 

Optimizer. Foremost is that it uses moving averages of the 

parameters (momentum). The figure on the left shows the 

curve of the cross-entropy versus training iterations with 

learning rate 0.001.

Training and Result

Dataset #1: Weights-Training Histogram for the hidden layer

Dataset #1:  Bias-Training Histogram for the hidden layer

Fast Fourier 
Transform

Frequency Spectrum Partition

Dataset #1:  Weights-Training Histogram for the prediction layer

Dataset #1: Bias-Training Histogram for the prediction layerDataset #1: Training-error / Validation-error versus Iterations curve 

Partition - frequency 
spectrum is divided into 

ranges of frequencies. We 
have 50 sections for each 

data sample.

                          With  techniques  introduced  in Tensorflow Neural 

              Network section,  high recognition accuracy was         

achieved. It is noticeable that Dataset #2 has lower accuracy than 

#1 because frequency features above 900Hz were filtered out, 

lowering sound quality of original samples. Dataset #3 generates 

lowest accuracy and higher error rate among three datasets 

because decay, sustain, and release of an instrument clip, which 

are essential parts of a timbre, were cut off and thus Dataset #3 

lacks significant portion of time domain features.

In addition, another trial has partitioned data into 200 sections, 

yielding 200 features. However, accuracy on such dataset are 

very low. This is because of overfitting of features that generates 

an inferior predictor.

We train our model with three datasets with 20-20-60 split on the test set, 

validation set and training set.  The result shows that the raw data with 50 

sections gives the best result. 

Cross-entropy versus training iterations with learning rate 0.001.

According to the result from our neural network 

model, we implement the SVM model from 

sklearn and use it to train on the dataset #1. We 

use GridSearchCV (cross validation to choose 

Table: Results based on SVM model

The RBF kernel on two samples x and x', represented as feature 

vectors in the input space.

hyper-parameters) with a parameter grid to find the best SVM 

classifier. We choose the RBF kernel, which is well known in 

Signal Processing as a tool to smooth the data.

Reference: Agostini, Giulio, Maurizio Longari, and Emanuele Pollastri. "Musical instrument timbres classification with spectral features." 
EURASIP Journal on Applied Signal Processing 2003 (2003): 5-14.
Clark Jr, Melville, et al. "Preliminary experiments on the aural significance of parts of tones of orchestral instruments and on choral tones." 
Journal of the Audio Engineering Society 11.1 (1963): 45-54.
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