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Introduction and Setup

This program is designed to take in a wav audio file and assist in analyzing the
spectrograms according to the audio data. It has been designed to allow users to
classify bird songs and calls according to their species. In order for the audio files
to be read, they must be contained in a folder titled ‘src_wavs’ that is in the same
file as the executable. Also, in order for the program to work properly there must
also be folders titled:

‘annotated_spectrograms’, ‘chunks’, ‘labeled’, ‘spectrograms’, and ‘text’. The
folder contents shoul<_j look like below:
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.- .' [ ) ' - —li=]

@@v‘ ., « Projects » DualWindowAnnotator » release » v I ‘,' ' Search 2|

‘Organizev 5 Views mE\(plore -E-ma-fl Egﬁare @Uéurn

Favorite Links M Date medified Tyvpe Size

E Documents . annotated_spectrogra...  7/28/2009 6:57 PM  File Folder
: , chunks 7/28/2009 6:49 PM File Folder

B Pouees | labeled 7/1/20093:20PM  File Folder
B Music |, spectrograms 7/28/2009 6:49 PM  File Folder
More » | src_wavs 7/28/2009 7:06 PM File Folder
Folders v || Ltet 7/28/2009 6:57 PM  File Folder

[*7]DualWindowAnnotator ~ 7/27/2009 4:22 PM  Application 480 Kg
. My Google Gadgets & )
!E Pictures L@J DualWindowAnnotator ~ 7/27/2009 4:22 PM  Program Debug D... 2,219 KE'I




Starting the Program

To begin the program, first locate the file path that the executable (.exe) file is in
and copy it. (Note: You may double click on the executable file, but then when
you are prompted for filenames you will be unable to paste in the names of files

and will have to type them in manually instead.)

Organize v :== Views ~ (& Burn

Name Date modified Type Size
,—]- B annotated_spectrogra...  7/28/2009 6:57 PM  File Folder
T Baie chunks 7/28/2009 6:49 PM  File Folder
= labeled 7/7/2009 3:20 PM File Folder
B Music spectrograms 7/28/2009 6:49 PM  File Folder
More » src_wavs 7/28/2009 7:06 PM  File Folder
Folders v text 7/28/2009 6:57 PM File Folder
(@] My Data Sources { =DualWindowAnnotator  7/27/20094:22PM  Application | sso kg
| DualWindowAnnotator  7/27/2009 4:22 PM Program Debug D... 2,219 KH
My Games
My Google Gadgets
'TE Pictures
Visual Studio 2005
Code Snippets -
Projects
Annotator
Annotator2
| Annotator3
DualWindowAnnotator
debug
DualWindowAnnotator
release ~ IFZ m N
8 items

-“

Then, open a command window and ‘cd’ to that file path as in the first line of the
Command Prompt below.

Command Prompt |£@l&]

- =
Microsoft Windows [Uersion 6.0.608011]
Copyright (c)> 20086 Microsoft Corporation. All rights reserved. r—

C:\Users\Katie>cd C:\Users\Katie\Documents\Uisual Studio 280@B5\Projects\Dualllindo
wAnnotator\release




To run the file type ‘d’ and tab in order to select ‘DualWindowAnnotator.exe’ or
simply type that into the prompt.

Command Prompt e B [

icrosoft Windows [Uersion 6.0.60011]
Copyright (c> 2006 Microsoft Corporation. All rights reserved.

C:\Users\Katie>cd C:\Users\Katie\Documents\Uisual Studio 20885\Projects\Dualllindo
wAnnotator\release

C:\Users\Katie\Documents\Uisual Studio 2085\Projects\DualllindowAnnotator\release
>DualWlindowAnnotator.exe

The file will the execute and 2 additional window will open: Sound Annotator and
Current Labels.

<~ Current Labels: . =HiC = .

Sound Annotator

— h|
Command Prompt - DualWindowAnnotator.exe ‘ﬂl&]
i ————
Microsoft Windows [Uersion 6.0.608011 l’
Copyright (c)> 20886 Microsoft Corporation. All rights reserved.
C:\Users\Katie>cd C:\Users\Katie\Documents\Uisual Studio 2885\Projects\Dualllindo
wAnnotator\release

C:\Users\Katie\Documents\Uisual Studio 2885\Projects\DualllindowAnnotator\release
>DuallindowAnnotator.exe




Sound Annotator Menu Options

The Sound Annotator Menu can be obtained by right clicking in the Sound
Annotator window. To select an option, simply left click on the choice desired.
More details on the options are below.

&~ Current Labels

‘EA

=] % Jf.

Sound Annotator [D (o[5S

Documentation
Load WAV
Split WAV

Change FFT Params
Delete Files

Quit

' Sound Annotator Menu Options - Documentation

The documentation gives details on the commands within each window for help
while using the program. These commands will be gone over more thoroughly
later on within this user manual.

7

[Documentation

’Load Wav

Params’

’Quit’

? 3’ (junk>
g’ (go)

*h’ ¢halt>
’n’ (next>

’b’ (back>

’Quit’

CURRENT LABE
’n’ (next>
’h’ (hack>

Command Prompt - DualWindowAnnotator.exe lﬂl&r\

SOUND ANNOTATOR MENU OPTIONS ———-

]

’8Split Wav’
’Change FFT

’Delete Files’ Prompts the delete the files in these folders:

SOUND ANNOTATOR KEY SHORTCUTS ————

CURRENT LABELS
*Change a Label’
’Uiew Previously Displays the set of already labheled rectangles
Labeled Rectangles’ by selecting a label
’Uiew Label Key’ Displays the key of labels
’Save Tiled Images’ Saves all of the previously labeled rectangles

LS

= Prompts the user to enter in a wav file to load

= Prompts the user to enter in a wav file to split
and a length of time for the duration of the chunks
Prompts the user to change the FFT parameters

annotated_spectrograms, chunks, laheled., spectrograms.
and text.
Exits from the entire program

delete last rectangle

play audio for clip

stops the audio for clip — note:

can only return back to the begining of the clip

save current clip(split or notdand go to next clip{if split)

save current clip(split or notdand go back a clip{(if split>
MENU OPTIONS ————

Changes an already assigned label

as tiled images into the ’labheled’ folder
Exits from the entire program

KEY SHORTCUTS ———
Goes to the next tiled image of labeled rectangles
Goes to the previous tiled image of labeled rectangles




Sound Annotator Menu Options — Load Wav

This will allow the user to load an audio file by typing in the name exactly as it
appears in the src_wavs folder (including “.wav”). NOTE: This will only load a
short file that is small enough to fit on the screen. It will not split up a larger
audio file. Typically it will only display files that are under 15 seconds, depending
on the size of the monitor. See ‘Sound Annotator Menu Options — Split Wav’

when deallng W|th larger files.
e oo ST  Souns Anrotror I IR T T W =] 5[]

u: unlabeled: 0

¥ Command Prompt - DualWindowAnnotator.exe [E=RTE
Microsoft Windows [Uersion 6.8.60011
Copyright <(c> 2886 Microsoft Corporation. All rights reserved.

C:\Users\Katie>cd C:\Users\Katie\Documents\Uisual Studio 2805\Projects\Dualllindo
wAnnotator\release

IC:\Users\Katie\Documents\Uisual Studio 2885\Projects\DualllindowAnnotator\release
>DualWindowAnnotator.exe

filename:

Loaded WAU File: src_waus\test.wav
Sample Rate = 44168 (Hz)

Number of Samples = 228500

Bits Per Sample = 16

Number of Channels = 1

Computing Spectrogram:
Image created: spectrograms\test.bmp

Once the wav is loaded, a spectrogram will appear in the Sound Annotator
Window and the labels (if any) will appear in the Current Labels Window.




Sound Annotator Menu Options — Split Wav

This will allow the user to split an audio file by typing in the name exactly as it
appears in the src_wavs folder and indicating the size (in seconds) of the chunks
that it will be split into. If the size is too large, than it will ask for a smaller size.

& 3
Command Prompt - DualWindowAnnotator.exe IﬂL’&‘J

:\Users\Katie\Documents\Uisual Studio 2080B5\Projects\DualllindowAnnotator\release
>DualWindowAnnotator.exe

file to split:
~wav\

Enter the durations of the chunks{in secs):

cant open wav file

:\Users\Katie\Documents\Uisual Studio 280B5\Projects\DualllindowAnnotator\release
>DualWlindowAnnotator.exe

Enter WAU file to split:
largetest.wav

Enter the durations of the chunks{in secs):

H@a_

\

it will display the first chunk of the split file.
e R )

u:unlabeled: 0

It may take a while to split the file, depending on its size, but when it has finished

Command Prompt - DualWindowAnnotator.exe ‘ﬂi"_&-_J

Number of Channels = 1

Saved WAU File: chunk»\te(‘t.’j _S.wav
Sample Rate = 44 z)

Number of Sanples = 228533

Bits Per Sample = 16

Number of Channels = 1

Saved WAU File: chunks\test3_6.wav
Sample Rate = 44188 (Hz)

Number of Samples = 228500

Bits Per Sample = 16

Number of Channels = 1

Displaying Chunk 8
Loading Image
On Chunk: @




Sound Annotator Menu Options — Change FFT Parameters

The FFT parameters change how the image is displayed. The frameSize is twice
the number of spectrum bins (the number of vertical pixels), the frameStep is the
number of horizontal pixels in each chunk, the bandPassLow is the number of bins
that will get set to black at the top of the image (lower frequency bins), and the
bandPassHigh is the number of bins that will get set to black at the bottom of the
image (higher frequency bins). If these parameters are changed when there is
only a loaded image on the Sound Annotator, than just that image will be
redisplayed. NOTE: If these parameters are changed when there is a split wav
loaded, than the program will proceed to change the parameters of all of the split
wavs and return back to the wav you are on when the program is finished.

(& Current Labels - [ x )

\\\\\\\\

u: unlabeled: 0

&% Command Prompt - DualWindowAnnotator.exe ‘E‘ﬂ]_]

Image created: spectrograms\test.bmp

[Current Parameters are:
f rame$ i 512

e frameStep to:
e bhandPassLow to:

e bandPassHigh to:

Default values for the FFT parameters are (pictured as above):
FrameSize =512

FrameStep = 256

bandPassLow = 8

bandPassHigh =0




Changing the FrameSize to 1024 is pictured below.

(&

Current Labels "W E=HIEY - “Sound Annotator [= e x|

If rame S i
If rame St
[handPas:

handPassngl:x: )
frameSize to:
frameStep to:
bandPassLow to:
bandPassHigh to:

wau
Sample Rate

Image created: spectrograms\test

Command Prompt - DualWindowAnnotatQres C=are
Image created: spectrograns\test ]
[Current Parameters are:

rameSize: 512

File: src_wavs\test.wav
4108 <

Changing the FrameStep to 512 from original image is pictured below.

F: Current Label_H o

" |
< "Sound Annotator W (= ET e

—
EX Command Prompt - DualWindowAnnotator.exe |ﬂ‘i—J

Sample Rate = 44108 (Hz)
Number of Samples = 2268580
Bits Per Sample = 16
Number

Image created: spectrograms\test

frameSize to:
frameStep to:
bandPassLow to:

bandPassHigh to:

WAV File: src_wavs\test.wav

of Channels = 1




Sound Annotator Menu Options — Delete Files

This function was mainly for testing purposes. It deletes all of the files in these
folders: chunks, text, annotated_spectrograms, spectrograms, and labeled. This
is not to be used when analyzing files.

Sound Annotator Menu Options — Quit

This will quit the program. If you quit when analyzing a file that has been split,
you will have to re-split the wav if you restart the program. However, the
rectangles will be preserved as long as the text files remain for each chunk.

10




Creating and Labeling Rectangles

To draw a rectangle, simply click on a point that will be one of the four corners
and drag the mouse until the desired size. Releasing the mouse will set the

coordinates for the opposite corner of the rectangle. It will appear to be a gray
color which represents rectangles that do not have a label.

T< [ Current Labels [IESSIERERSHIITC Sound Annotator —

Command Prompt - DualWindowAnnotator.exe

ove 625 149
ove 668 170
ove 722 200
ove 766 220
ove 778 226
ove 779 226
ove 782 229
ove 798 236
ove 801 237
ove 806 239
ove 806 240
ove 807 240
ove 809 240
ove 812 241
ove 814 242
ove 818 244
ove 818 245
lick 818 245
jpoint saved

To label a rectangle, press one of the number keys. If this is the first time you are
using that label, you will be prompted for the name of the label. Once you have

entered in the name of the label it will appear on the Current Labels window and
the rectangle that was JUSt drawn will become the color of the label.

— | Current Labels

u: unlabeled: 0

Command Prompt - DualWindowAnnotator.exe ‘ﬂ‘i‘]

jpoint saved
[key pressed:1

[key pressed:

11




Starting from left to right on the keyboard the labels begin with 1 and go up to =,
after those labels are used then those same keys in the same order may be used
but with the shift key applied. So the order of the labels goes (as depicted
below):1234567890-=!1@#S% " & *() _+ NOTE: The labels work in only
in this order. You cannot apply 2 before you have applied 1 and so on. Once you
have created the label you can use it over and over again without having to enter

in the name. To change the name of a label see: .
[ = Current Labels Il Sound Annotator —_ : —Ll_‘_‘:'&ﬂ.

\\\\\\\\

u: unlabeled: 0

move 698 222
move 698 223
click 698 223
point saved
key pressed:_

What label do you want to apply?
coloy_

label _: color_
click 714 1380
move 714 133
move 733 165
move 761 202
move 765 207
move 772 217
move 7?77 227
move 778 228
click 778 228
point saved
key pressed:+

What labhel do you want to apply?
colopr+
label +: color+

12




Sound Annotator Key Shortcuts

When you are in the Sound Annotator window (this happens when Sound
Annotator is your current window) there are a set of key shortcuts that you can
apply. The labels discussed in the previous section are key shortcuts because all
you have to do is press a certain key on the keyboard in order for the command to
go through. Other key shortcuts for the Sound Annotator window are: ‘g’, ‘h’, ‘'n’,
‘b’, and ‘j’. These can be used either lowercase or uppercase.

Sound Annotator Key Shortcuts: ‘g’ or ‘G’

Typing ‘g’ or ‘G’ while in the Sound Annotator window will play the audio to the
specific wav file that you are on. If the file is split it will play the chunk of the wav
file that is currently displayed. NOTE: It will always play the clip from the
beginning. If you stop the clip and then start it again it will not resume where it
left off, but will play from the beginning.

Sound Annotator Key Shortcuts: ‘h’ or ‘H’

Typing ‘h’ or ‘H” while in the Sound Annotator window will stop the audio file that
is playing. If no audio file is playing then the shortcut does nothing. See note
above for resuming a clip that has been halted.

Sound Annotator Key Shortcuts: ‘n’ or ‘N’

Typing ‘n’ or ‘N’ while in the Sound Annotator window will save all of the
rectangles to the text file, and, if the file is split, move to the next chunk in the file
redisplaying any rectangles that may have been already saved for that next chunk.
If it is not split than it will only save the rectangles and display a message. If the
file is split but you are on the last chunk of the sequence, than a message will be
displayed as well.

Sound Annotator Key Shortcuts: ‘b’ or ‘B’

Typing ‘b’ or ‘B’ while in the Sound Annotator window will save all of the
rectangles to the text file, and, if the file is split, move back to the previous chunk
in the file, loading any rectangles that may have previously been saved to the text
file. If it is not split than it will only save the rectangles and display a message. If
the file is split but you are on the first chunk of the sequence, than a message will
be displayed as well.

Sound Annotator Key Shortcuts: ‘j’ or ‘)’

Typing ‘j’ or ‘) while in the Sound Annotator window will delete the last rectangle
that was drawn from the screen and from the text file. If there were no
rectangles drawn, than a message is displayed. This also works after using the ‘b’
or ‘n’ keys to navigate through chunks of a file. It will delete the last rectangle
that was drawn for that chunk.

13




Current Label Menu Options

The Current Label Menu can be obtained by right clicking in the Current Lable
window. To select an option, simply left click on the choice desired. More details
on the options are below.

o |

7
&= Current Labels |ﬂl&] &~ Sound Annotator I,‘E{,,,@W ,ESJ

Documentation
Change a Label
View Previously Labeled Rectangles
View Label Key

Save Tiled Images

Quit

| =

Current Labels Menu Options - Documentation

The documentation gives details on the commands within each window for help
while using the program. These commands will be gone over more thoroughly
later on within this user manual.

»

Command Prompt - DualWindowAnnotator.exe lﬂl&r\

[Documentation

———— SOUND ANNOTATOR MENU OPTIONS ———

’Load Wav’ = Prompts the user to enter in a wav file to load

’8plit Wav’ = Prompts the user to enter in a wav file to split
and a length of time for the duration of the chunks

'Cgange FFT = Prompts the user to change the FFT parameters

arams

’Delete Files’ = Prompts the delete the files in these folders:

annotated_spectrograms, chunks, labeled, spectrograms.,
and text.
’Quit’ = Exits from the entire program

——— SOUND ANNOTATOR KEY SHORTCUTS ———
3’ (junk> = delete last rectangle
‘g’ (go) = play audio for clip
’h’ (halt) = stops the audio for clip — note:
can only return back to the begining of the clip
’n’(next) = save current clip(split or notdand go to next clip{(if split)

b’ (hack> = save current clip{(split or notdand go back a clip{(if split)

——— CURRENT LABELS MENU OPTIONS ———-

’Change a Label’ Changes an already assigned label

‘Uiew Previously Displays the set of already labeled rectangles

Labheled Rectangles’ by selecting a label

’Uiew Label Key’ Displays the key of labels

’Save Tiled Images’ Saves all of the previously laheled rectangles
as tiled images into the ’labeled’ folder

’Quit’ Exits from the entire program

——— CURRENT LABELS KEY SHORTCUTS ———-
’n’{next) = Goes to the next tiled image of labheled rectangles
’b’ (hack> = Goes to the previous tiled image of laheled rectangles

14




Current Labels Menu - Change a Label

Selecting ‘Change a Label’ will prompt the user to enter in the number of the label
that they would like to change. Then a prompt will come up asking to reset the
count of the label so that the new count will only display the number of new
rectangles.

=T B e ——
&~ Current Labels =M= | FSound Annotator

795 231
814 241
816 241
816 239
818 239
824 240
826 248
827 240
828 248
click 828 240
point saved
key pressed:1
label 1: wren

WWhat label would you like to change?
1

Would you like to reset the tiled images and the count to display only the new 1
abeled rectangles?

Y

WWhat would you like the new lahel to he?
swallow
New label: 1: swallow

15




Current Labels Menu - Viewing Previously Labeled Rectangles

This will prompt the user to choose the label they wish to view the previously
labeled rectangles of. As displayed below, once you enter the label you wish to
view the labels of, they will display 27 on a page and using the ‘n’ and ‘b’ keys can
be used to flip through the pages of labeled rectangles

&= Current Labels

: to change?
he tiled images o

Y C\Users\Katie\Documents\Visual Studio 20054Projects\DualWing 13 Windao -]I]
move H12 265 n
move 612 263

move 618 259

move 618 256

move GA? 255

move GA? 254

move GA? 252

move GA? 25A

move GA? 248

move GA? 247

move GAB 247

click A8 247

point saved

key pressed:1

label 1: wren

key pressed:n

writing to file

Image created: annotated_spectrogramsstest3_6.bhmp

Looked at all Chunks — press 'h* to go back a chunk

llhich of the labeled would you like to wiew? €1.2,...—,.=.etc...{type
unlaheled) >

1
lahel: 1
Creating Tiled ImageCs> IIl

r r

to view

u

16




Current Labels Menu - View Label Key

When in the ‘Previously labeled rectangle’ menu option, to see the label key,
select the ‘View Label Key’ menu option and the label key will be displayed again.

&= Current Labels [E=REEN X

Documentation
Change a Label
View Previously Labeled Rectangles
View Label Key

Save Tiled Images

Quit

C:\Users\Katie\Documents\Visua

Current Labels

W unlaheled: 0

17




Current Labels Menu - Save Tiled Images

This will saved the pages of tiled images in the ‘labeled’ file.

& Current Labels "D (= [ [res|

LW unlabeled: 0

Documentation
Change a Label

View Previously Labeled Rectangles

- .
6A? 2L View Label Key
609 254 Save Tiled Images

607 252
A7 25@ Quit
6A7 248
6A7 247
A8 247
lick 6B8 247
point saved
ey pressed:1
label 1: wren
ey pressed:n

Image created: annotated_spectrograms“testd_6.bnp
Looked at all Chunks — press ‘h' to go back a chunk
dhich of the labeled would you like to wview? €1.2...—.=.etc

Raving all tiled labels
reating Tiled ImageCs>
Image created: labeledtestd_wren_B.bmp

Current Labels Menu — Quit

This will quit the program. Note: In order to save the tiled images, you must
select Save Tiled Images before quitting the program; otherwise you will not be
able to save the tiled images.

18




Current Labels Key Shortcuts

When you are in the Current Labels window (this happens when Current Labels is
your current window) there are a set of key shortcuts that you can apply similar
to when you are in the Sound Annotator window. However, these labels are used
only to browse through the widows of the annotations of the previously labeled
spectrograms.

Current Labels Key Shortcuts: ‘n’ or ‘N’

Typing ‘n’ or ‘N’ while in the Current Labels window will only execute after the
previous annotations are displayed using the ‘View previously labeled rectangles’
menu option. If there have been more than 27 rectangles labeled then they will
be displayed on more than one page and typing the ‘n’ or ‘N’ key will flip to the
next page of labeled rectangles.

Current Labels Key Shortcuts: ‘b’ or ‘B’

Typing ‘b’ or ‘B’ while in the Current Labels window will only execute after the
previous annotations are displayed using the ‘View previously labeled rectangles’
menu option. It allows to flip back through the pages of labeled rectangles.

19




Output Files

When the user is done analyzing the program, there are a number of files left for
the user to do with what they like. These folders are: ‘annotated_spectrograms’,
‘chunks’, ‘labeled’, ‘spectrograms’, and ‘text’

Output Files — Annotated Spectrograms

This folder contains a file for each spectrogram or spectrogram chunk that has
already been labeled. Once a chunk is labeled and either the back or nest button
is typed, the annotated spectrogram gets saved into this file. If you double back
on the image and delete any of the annotations and then go either next or back
again, the annotated spectrogram will overwrite the old one. If a spectrogram is
not annotated then there will be no file for it in the annotated spectrogram
folder. The name of the annotated spectrogram file will be the original name of
the large file plus “_” and the number of the chunk. Below is an example of an

annotated spectrogram.

Output Files — Chunks

If the file was split into chunks, this folder will contain the .wav audio clips of the
individual chunks that the larger file was split into. The names of the file will be
the original name of the large file plus “_” and the number of the chunk.

Output Files — Spectrograms

This file contains the spectrogram of the file or spectrograms of the chunks of the
files in their original form (without annotations). The names of the file will be the
original name of the large file plus “_” and the number of the chunk.

20




Output Files — Labeled

If during the execution of the file, the menu option “Save Tiled Images” was
selected in the Current Labels menu, then for each of the labels, a file (or many)
will be saved that contain a tiled image of the annotations made grouped by the
label. The names of the file will be the original name of the large file plus “_”, the
name of the label, “_” and the number of the page of labels. See below for an
example.

Output Files — Text Files

For each wav file or each chunk of a wav file, if there were any annotations saved
on it, a text file is also saved with the configuration information, labels and the
coordinates of the each annotation.

The labels section contains the number of the label used as a key to the Rectangle
section and the name of the label given to that label.

For each line under the Rectangles section, the first two numbers represent the
coordinates of the top left corner, and the third and fourth numbers represent
the coordinates of the bottom right corner, while the fifth number represents the
label of the rectangle. The names of the files will be the original name of the
large file plus “_"” and the number of the chunk.

e 0 Noreped

File Edit Format View Help
configurations:

framesize: 512
framestep: 256
lTowBandPass: 8
highBandrass: 0

Labels:
-0: unlabeled
-1: wren
-2: sparrow

Rectangles:
22 807 245 1

E L SO T R O A O T R O I |

ca
=]
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