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SA+ Spreadsheets 

 

The input to SongSeq is the Microsoft Excel spreadsheets generated by Sound Analysis Pro (SA+) software, 

which can be downloaded from (http://ofer.sci.ccny.cuny.edu/sound_analysis_pro).  

It’s very crucial for SongSeq NOT to alter the format of the spreadsheets that are generated by SA+. Fig. 1 

below shows a screenshot for a typical SA+ spreadsheet. Notice that the first column starts at “B” and the 

first row of data starts at row 5. This is how SA+ generates its data and it is very important to keep all the 

spreadsheets that are to be simulated by SongSeq in this same format. 

 

 

 

It’s preferred to have the Excel spreadsheets saved in “.xls” format rather than “.xlsx”. This could be done in 

MS. Excel by saving the “.xlsx” spreadsheet as “Excel 97-2003 Workbook”.  

 

 

 

 

 

 

 

 

Fig. 1 

http://ofer.sci.ccny.cuny.edu/sound_analysis_pro


Make Template and Sequence 

 

a- Template Selection 

The sequencing process starts by choosing the “Make Template and Sequence” menu item (Fig. 2).  

 

 

The next step is designating a single spreadsheet as the template. This spreadsheet is a typical SA+ 

spreadsheet containing the acoustic variables. This is done by browsing for the spreadsheet on your 

computer. After that, select two acoustic features from the template as shown in Fig. 3. The acoustic features 

drop down menu lists all the features that SA+ generates.  

 

 

Fig. 2 

Fig. 3 



b- Syllables Identification: Using One Pair of Features 

Once the template and the two features are selected, you can move to the next step by clicking on “Move to 

Step 2 ” button (Fig. 3). This will pull up a window showing the 2D scatter plot of the template with the 

two features data points extracted from the spreadsheet as illustrated below (Fig. 4). Fig. 4 also shows two 

tabbed panes on the right side that will be discussed below. 

 

 

 

The next step is using the graphical tools to associate the syllable clusters in Fig. 4 with syllable labels. To 

add the first syllable (say “A”), enter its name in the text box on the right hand side, choose a color for it from 

the drop down menu of colors, and then click “ADD”. The syllable will be added as a syllable node to the tree 

on the lower right corner of Fig. 4. SongSeq prevents adding the same syllable name twice and it prevents 

choosing the same color for more than one syllable.  

After the syllable is added, paint using mouse clicks onto the 2D scatter plot over the area that represents the 

syllable. Each mouse click paints a box onto the scatter plot and adds a “child node” under the syllable node 

in the tree, and this child node lists the dimensions of the two features covered under the 2D painted box. 

You can control the size of the painted boxes under the “Box Size” tabbed pane. This is illustrated in Fig. 5. 

You can choose a variety of box sizes while painting the same syllable. Also, if you mistakenly painted a box 

over the wrong region, you can undo the last box painted by clicking the “Undo Last Box” button. Continuous 

clicking of this button keeps removing the last painted box for the last syllable undergoing painting.  

 

Fig. 4 



 

 

After you define the dimensions of the first syllable, repeat the same for the remaining syllables. Fig. 6 shows 

the 2D scatter plot painted for all syllables. Notice, the tree on the right side shows a list of all syllables, along 

with their associated colors and the number of boxes painted to define their boundaries. In order to see the 

dimensions of each of those boxes, press on the (+) sign near the syllable name on the tree. 

 

 

Fig. 5 

Fig. 6 



The painted boxes are transparent. However, if you hover the mouse outside the scatter plot region and then 

hover it back inside the scatter plot region, the transparency of the boxes decreases. To return to the initial 

transparency level, minimize the SongSeq window, after that maximize it and then hover the mouse inside 

the scatter plot region. 

If all syllables are easily identified with one pair of features, move next by clicking on “Move to Step 3 ”. 

However, it may happen that some syllables are not easily identified with one pair of features (discussed 

later), and they can be better identified with a second pair of features. If this case happens, move next by 

clicking on “Add Another Dimension & Move to Step 3 ”. Both cases will be illustrated below. 

Click on the “Move to Step 3 ” button. This shows a panel similar to Fig. 7 below.  

 

 

 

c- Loading Target Files 

 

The next step is choosing the target files (typical SA+ spreadsheets). This is done by clicking on the “Add 

New Excel File …” button. The file chooser box that pops up allows you to select multiple excel files at 

once as illustrated in Fig. 8. We prefer to add the excel files in the same order as the chronological order 

of events that they represent. For instance, if file “Post1.xls” represents the first day after surgery and file 

“Post2.xls” represents the second day after surgery, it is better to upload “Post1.xls” before “Post2.xls”. 

This is better and more convenient for reporting analysis at the end. 

 

Fig. 7 



 

 

Fig. 9 shows the upload of one pre-surgery and 13 post-surgery spreadsheets. If one or more target files 

are uploaded mistakenly, they can be removed by marking their corresponding rows on the third column 

of the table, then clicking “Delete Marked”.  

 

Fig. 8 

Fig. 9 



The next step is uniquely identifying each target file uploaded by a unique name or ID. This is done by 

clicking on the second column of the table and typing in the corresponding row its unique name or ID (Fig. 

10). The name or ID is totally up to the user, but no two target files can share the same name, and each 

target file must be designated by a name or ID. To fasten the labeling process, pressing the “Enter” on the 

keyboard moves the cursor from one row to another (this is instead of clicking the mouse on each 

corresponding row). 

 

 

 

 

Next, the typical transitions are chosen by marking them from the checkboxes in the lower left panel of Fig. 

10. SongSeq lists all possible combinations of syllable transitions based on the syllable names entered in the 

first step. For this particular example, the typical transitions chosen are “I-I”, “I-A”, “A-I”, “A-B”, “B-C”, “C-D”, 

“D-E” and “E-A” (Fig. 11). When the typical transitions are chosen, sequencing the target files can start by 

clicking “Start Sequencing” button. The text area under the “Start Sequencing” button shows the progress of 

the sequencing process by writing the name of the target file currently being simulated. This is illustrated in 

Fig. 11 (the screenshot was taken after SongSeq finished running files Pre, P1, P2 and P3, while P4 was 

being simulated). 

Fig. 10 



 

 

d- Viewing Results 

Once SongSeq finishes sequencing all the target files, a window that aims at summarizing the results 

appears (Fig. 12). Initially, the window is empty showing no results. However, a drop down menu at the top 

shows the names for all the target files sequenced. The results for each of those target files can be accessed 

by choosing the target file name from the drop down menu.  

 

Fig. 11 

Fig. 12 



Fig. 13 shows the results for the selected Pre day. The table lists all the encountered transitions, the number 

of occurrences of each transition and the corresponding probability of each transition.  

 

 

 

A bar chart of all the transitions can be viewed by clicking “Open Bar Chart” (Fig. 14). The blue bars 

represent the typical transitions, that is, the transitions chosen by the user in the step of Fig. 11. The yellow 

bars represent “atypical transitions”, that is, transitions involving syllables the bird sung but not specified as 

typical by the user. These transitions have the form “X-X” where X can be any syllable name, but where “X-X” 

is not a user-specified typical transition. Finally, the red bars represent “NMS” transitions. These transitions 

involve the data points that are not painted by the user (the red dots on the scatter plot). NMS transitions 

have the forms “X-N”, “N-X” or “N-N” where X can be any syllable name and N represents NEW or NMS 

syllable.  

Notice that the transitions listed in the table of Fig. 13 occur in the same order as the transitions in the bar 

chart of Fig. 14. Results can also be shown in a pie chart by clicking “Open Pie Chart” (Fig. 15). 

 

Fig. 13 



 

 

 

 

 

 

 

 

Fig. 14 

Fig. 15 



Linearity, consistency, and stereotypy scores for the target file selected can be visualized under the “Show 

Scores” button (Fig. 16). For  every  .wav  file  in  the  spreadsheet  of  day  12,  the  number  of transitions  is 

calculated as well as the number of transition types (the  number  of  different  transitions).  Corresponding 

linearity,  consistency  and  stereotypy  scores  are  then  generated  based  on  these values.  For  any  score  

that  is  larger  than  0.85,  the  entry  in  the  table is  colored  red,  indicating  that  the  song  for  this  .wav 

file  is  highly stereotyped.  Average linearity, consistency and stereotypy scores are then calculated and 

shown at the top.  

 

 

All of the above results are written onto the target file’s spreadsheet. This can be seen by clicking “Open 

Excel File” button. Fig. 17 shows a screen shot of the Pre day target excel spreadsheet after the simulation. 

The screenshot captures only its internal spreadsheets names. SongSeq creates multiple spreadsheets within 

the target spreadsheet. A spreadsheet is created for each syllable entered by the user, along with a 

spreadsheet for the “NEW” or “NMS” syllables. Next these syllable spreadsheets are merged into a final 

“Sequenced” spreadsheet that is created to contain all the notes in the order they were sung. This allows for 

the analysis of syllable transition probabilities.  

 

 

Fig. 16 

Fig. 17 



The transition probabilities shown in Fig 13, 14 and 15 are written under the “Probabilities” spreadsheet 

(Fig. 18). In the same order as in the table of Fig. 13, the data are written onto their corresponding rows and 

columns in the spreadsheet. This enables user manipulation of the data on Excel apart from SongSeq. The 

typical transitions are written first, then atypical transitions followed by NMS transitions. 

 

 

Similarly, the scores (Fig. 16) are written under the spreadsheet labeled “Scores” as shown in Fig. 19 below. 

 

 

 

Fig. 18 

Fig. 19 



The generated spreadsheets described above should be left unaltered by the user; this is required for other 

modules in SongSeq to operate successfully. One can create a copy of the spreadsheets in a separate file and 

manipulate the data externally. 

The KL analysis, entropy analysis and the average scores for all the target files simulated can be seen by 

pressing on the buttons “Show K-L Analysis”, “Show Entropies” and “Show All Scores” buttons respectively 

(Fig. 13). The details of this analysis are explained in Daou et al (2012).  

e- Identification using Two Pairs of Features 

In Fig. 6, notice that syllables B (blue) and I (magenta) are very close to each other, and thereby not very 

efficiently discriminated. If such a situation occurs, there can be a better identification of the syllables with a 

second pair of features. In order to explore that, click on “Add Another Dimension and Move to Step 3” 

button. This brings a window similar to Fig. 20. One can identify the first set of syllables using one feature 

pair, then move to a second feature pair to improve the identification of the remaining syllables. In this 

process, and after all the syllables are identified with the first 2 acoustic features, two new acoustic features 

are chosen along with a subset of the previously added syllables. Only this chosen subset of syllables (which 

can include all syllables) can be painted again in the new 2D feature space. Fig. 20 shows the selection of 

syllable duration versus mean entropy acoustic features. It also shows the selection of B and I since their 

clusters in Fig. 6 are not well isolated, and as we will see shortly syllable duration versus mean entropy pulls 

B and I apart. Syllables A, C, D and E are not chosen here because they are discriminated nicely with the first 

two acoustic features.  

 

 

 

 

 

Fig. 20 



Once  the  second  pair  of  features  is  chosen,  a  new  2D  scatter  plot appears.  The  data  points  are  now  

color  coded  according  to  the  first step  of  identification (Fig.  21).  For  instance,  any  data  points  that 

were  within  the  black boxes defining the  borders  of  syllable  A  in  the scatter  plot  of  Fig.  6,  will  be  

painted  in  the  same  color  (black)  in  the scatter  plot of Fig. 21. In Fig. 21 we see that the data points for B 

(blue)  and  I  (magenta)  are  pulled  apart  in  the  new  2D  feature  space, and  it  is  clear  that  some  data  

points  previously  misidentified  as  B actually  cluster  better  with  I  (blue points  in  the  bottom  right  of 

the  magenta cluster).  Syllables  A  (black),  C  (green)  and  D  (yellow)  remain well  isolated,  but  syllable  E  

(gray)  has  a  very  similar  mean  entropy as  the  introductory  notes  and  therefore  their  corresponding  

clusters  overlap. 

 

 

 

Next, the user paints in the same way as before onto the new scatter plot, but now only for the syllables (B 

and I) that were specified for this second round of discrimination (Fig.  22). For  these specified syllables,  a  

data  point  is  considered  as  syllable  X  if  and  only if  either  of  the  following  two  conditions  hold:  (1)  it  

belongs  to  one of  the  boxes  defining syllable  X  in  the  first  2D  scatter  plot  AND  it belongs  to  one  of  

the  boxes  defining syllable  X  in  the  second  2D scatter  plot,  (2)  it  belongs  to  one  of  the  boxes  defining 

syllable  X  in the  second  2D  scatter  plot  BUT  is  not  a  data  point  of  a  non-specified syllable  (that  is,  a  

data  point  that  is  colored  with  black (A),  green (C),  yellow (D)  or  gray  (E)).  Although  the  clusters  for  

E  and  I  overlap in  the  second  scatter  plot,  the  points  originally  labeled  as  E  retain that  identification 

since  E  was  not  selected  for  repainting. 

 

 

Fig. 21 



 

 

 

The next step in choosing the target files and visualizing the results follows the same as previously discussed 

(Figs 7 through 19). 

 

f- Modified Template Spreadsheet 

Just as SongSeq modifies each of the target files spreadsheets as described above, the template spreadsheet 

is also modified, but in a different way. Fig. 23 shows a screenshot of the template spreadsheet after 

simulation, zoomed at the spreadsheet’s taskbar showing its internal generated spreadsheets. Three 

spreadsheets are generated by SongSeq, named “Syllable Dimensions”, “Typical Transitions” and “Axis 

Ranges”.  

 

 

 

 

Fig. 22 

Fig. 23 



The “Syllable Dimensions” spreadsheet (Fig. 24) contains information of syllable names, the colors used to 

paint each syllable onto the scatter plot, the dimensions of the pair of features defined by each painted box, 

and other information required for JAVA processing in the “Load Template & Sequence” section described 

later, particularly the location on the screen (in pixels) of each mouse click used to paint a box and the width 

of the box painted.  

 

 

The typical transitions are written onto the spreadsheet “Typical Transitions” (Fig. 25). 

 

Fig. 24 

Fig. 25 



“Axis Ranges” spreadsheet (Fig. 26) contains information about the x (first feature) and y (second feature) 

axis of the template’s 2D scatter plot, particularly, the range of both axis. This information is required for the 

“Load Template & Sequence” module. 

 

 

 

It’s important that the information in the modified spreadsheets (target’s and template’s) to be left unaltered 

by the user. This information is required by other modules of SongSeq, and any user modification of the 

spreadsheets might result in unsuccessful execution of tasks by SongSeq. It’s recommended to create a copy 

of the spreadsheet that wishes user manipulation. 

 

 

 

 

 

 

 

 

 

 

Fig. 26 



Load Template and Sequence 

 

After the boundaries for all syllable clusters are painted and defined through the “Make Template and 

Sequence” module, and after SongSeq sequences few target files, it may happen that one would like to run 

the same simulation (with the same template and syllable boundaries) over some other target files at a later 

time (for example, after you get data from a post-surgery day). It would be inconvenient to paint the syllable 

boundaries again, because each time one paints it is most likely that the boxes will be painted in a different 

way. To overcome this problem, “Load Template and Sequence” module allows you to load the previously 

simulated template (that has undergone painting previously) thereby maintaining the same painted boxes 

and syllable boundaries. This of course requires that the new target files to be simulated are to be compared 

with the designated template spreadsheet. 

Fig. 27 shows the first step in launching the “Load Template and Sequence” module. 

 

 

 

 

The next step is browsing for the previously simulated template (MAIN) excel spreadsheet (Fig. 28).  

 

 

 

 

Fig. 27 

Fig. 28 



Fig. 29 below shows the generated window after loading the same template used in the simulation above. 

The scatter plot with the chosen two features (Fig. 3) and the painted boxes (Figs. 4, 5, and 6) are shown. 

Also shown on the right side of the panel are the syllable names and their associated colors, along with the 

typical transitions entered by the user previously. This information is extracted from the spreadsheet of the 

template as described before (Figs. 24 through 26). 

 

 

 

The window above (Fig. 29) just gives the user an idea of what had been done before. No extra painting can 

be done here and no new syllables or typical transitions can be added. Next, the target files can be added 

through “Load Targets & Sequence”. This will load Fig. 30 below. In this step, the target files are uploaded 

and processed in the same way as discussed before (Figs. 7 through 10).  

 

Fig. 29 

Fig. 30 



 

View Scatter Plots 

“Scatter Plots” module (Fig. 31) provides an efficient tool allowing the user to browse easily between the 

different pairs of features to find the best two features that discriminate the syllables efficiently. 

 

 

 

After the spreadsheet is browsed for (Fig. 32), the user can choose any two acoustic features to view their 

scatter plot. The window in Fig. 32 remains allowing the user to keep choosing different combinations of 

features. It’s very easy and convenient using this module to look at the different pairs of features. 

 

 

 

 

Fig. 33 shows a sample scatter plot window.  Also, the panel gives the option to save the scatter plot as an 

image using the button “Save Graph”. 

Fig. 31 

Fig. 32 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 33 



View Sequenced Files 

“Sequenced Files” module (Fig. 34) allows one to view previously simulated files and recall the results. 

 

 

 

 

The user is asked to browse for the template spreadsheet (through “Browse” button) and the target files 

spreadsheets (through “Add Target(s)” button) that had been run previously through SongSeq (Fig. 35). 

 

 

 

 

 

 

Fig. 34 

Fig. 35 



Fig. 36 shows the window after loading the template and the target spreadsheets. Notice that SongSeq 

remembers the target’s name or ID (second column of the table) as the user entered it previously when the 

targets were simulated (Fig. 10).  

 

 

Clicking on the “Load” button opens a window (Fig. 37) that is similar to Fig. 29, where the template scatter 

plot is shown along with the painted boxes, the syllable names and their associated colors, and typical 

transitions. Also shown on the lower right corner is a drop down menu showing a list of names of all the 

target files uploaded. Choosing one target file and hitting “View” loads the results for that target file chosen. 

 

Fig. 36 

Fig. 37 



Fig. 38 shows a sample window for the results that are displayed (in this case for target file “P1”). Three 

tabbed panes are displayed, showing the simulated scores, and the transitional probabilities (in bar chart 

and pie chart formats). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 38 



Clustering Test 

 

The “Clustering Test” module (Fig. 39) intends to help the user identify the syllable clusters on the scatter 

plot accurately and eliminate any obscurity regarding whether the cluster seen belongs to one syllable or 

more. This will be illustrated below.  

 

 

 

 

A window (Fig. 40) asks the user to browse for an SA+ spreadsheet and chooses the first pair of acoustic 

features. 

 

 

 

 

 

 

Fig. 39 

Fig. 40 



This loads a window (Fig. 41) similar to Fig. 4. In this window, the user paints the syllables as descried 

earlier and then clicks on “Move Next” (Fig. 42).  

 

 

 

 

 Fig. 42 

Fig. 41 



The next window (Fig. 43) asks the user to choose a second pair of features. According to this choice, a new 

2D scatter plot appears. The data points are now color coded according to the first step of identification (Fig. 

42). This is illustrated in Fig. 44 where the same first pair of features is chosen. 

 

 

 

Any data points that were within the black boxes defining the borders of syllable A in the scatter plot of Fig. 

42, will be painted in the same color (black) in the scatter plot of Fig. 44.  

 

 

Fig. 43 

Fig. 44 



If the choice of the second pair of features was Syllable Duration versus Mean Entropy, then the scatter plot 

would like that in Fig. 45. In this figure we see that the data points for B (blue) and I (gray) are pulled apart 

in the new 2D feature space, and it is clear that some data points previously misidentified as B actually 

cluster better with I (blue points in the bottom right of the gray cluster). Syllables A (black), C (green), and D 

(yellow) remain well isolated, but syllable E (cyan) has a similar mean entropy as the introductory notes (I)  

and therefore their corresponding clusters overlap. So, using this module we now have an idea that we were 

about to misidentify two clusters (B and I).  

 

 

 

 

SongSeq leaves the window of Fig. 43 open allowing the user to choose as many pair of features as needed. 

Figs 46 and 47 show another two examples with different combinations of features for the same example 

and painting done in Fig. 42. 

 

 

 

Fig. 45 



 

 

 

Fig. 46 

Fig. 47 



Delete Clusters Test 

 

“Delete Clusters Test” (Fig. 48) is a module where the user can eliminates one or more clusters after 

designation. This helps clear the spectrogram and give a better visualization of the data points on the scatter 

plot. 

 

 

 

This module opens initially windows identical to Figs. 40, 41, and 42. For this reason, we’re omitting 

showing them here. Next, a window showing the color coded syllables appears along with the syllable’s 

names on right hand side with checkboxes near them (Fig. 49).  

 

 

Fig. 48 

Fig. 49 



A checked syllable means that the syllable is painted onto the scatter plot. To remove certain syllables from 

the scatter plot, uncheck the syllable name and click on “RePlot”. Fig. 50 shows the scatter plot with syllables 

A, C, and E eliminated. 

 

 

 Fig. 50 


