SIGNAL for Windows

Graphical and programming environment
for bioacoustic analysis
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SIGNAL 4.0 provides a rich and powerful graphical environment for viewing, measuring, and
manipulating signals. Multiple graph windows display an unlimited number of signals
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simultaneously. A crosshair
cursor 12 provides measurement,
zooming, storage, and data logging;

atracking cursor 22 tracks the
function values of a power
spectrum or pitch contour, and a

stretch box il zooms
spectrogram sections.




Graph properties can be changed g 7 ,
interactively, including font size, ;; 1
captions, custom axis labels, axis Sy
range, and axis intervals, and saved L et :oe
to recreate the graph later. Custom 7]
graph layouts can be composed 2
from graphs of any types and sizes, ] g :
using drag-and-drop, then saved for 1 Y B
reuse, and even called from SIGNAL £ 1 P il J . oo N
programs. . Rl . e
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The new gradient spectrogram
can display low-level
spectrogram features in high
1132 «\.\ A ' re;lief, us_ing mathematical -
e e differentiation and topographical
shading.
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An on-screen measurement file "
stores screen measurements from 7 /
the cursors and calculated values N \ ‘L L { 2 1
from user programs. This file can be || | — P~ pov .
customized by the user, then saved c
and exported to a spreadsheet or al
statistical program for further 0 . . ‘ : : ‘ . :
analysis. e e s B e e waa
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No. | Start T Start F | End T End F T Diff F Diff -
1 21150 3156 4165.0 4063 20500 a7
2 8900.0 034 11276.0 6844 2376.0 750
3 4810 6035 1053.0 4260 592.0 775
4 44100 1984 12800 4686 B48.0 2a0z
5 379.0 2255 13160 3081 9370 B36 o
6 B2.0 6269 235.0 3541 1530 2728
7 107.0 5550 231.0 3601 126.0 2005
8 4347 6037 152685 5912 15373 4030
g 13955 5002 1485.0 4731 8.0 218 =
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File Edit |JO Signal Graphics Tools View ‘Window Help

IECTEEEEENE e ="

|

SIGNAL 4.0 is
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EEETS
easy to Iearn a =00 Waveforms (T) | Eile Edit Wiew Go Favortes Tools Help \
and Convenlent ﬁ 12 JAﬁde'SS ID C:hyprojectisigwinitestisounds _Ll
tO Use. Many = Diﬁmﬁﬁ Folders — i D @ [:I
aCtIOnS, SUCh as o D%:I:é?ctmgrams ) 8 :::;E:mds harse pachol test
opening and -3 /3 sounds
displaying a 22 indve - 4 ¢ f #
. - et arch.way 5 ] Wid wans
sound file, can 5 ol
be performed e :
H . 1 object(s) selected 2 4 .
simply using
drag and drop.
RH3: 0.1799
Max walue: 0.5322 Max index: 24432 Max time: 1221.550
Hin walue: -0.5176 Hin index: 34400 Min time: 1718.950
‘ ol
For Help, press F1 | il
Signal Graphics Tools
Spectum
ElIDEIEREI Every SIGNAL operation can be
Biuff F b ¥ Displ It i
Amplitude Envelope  » utertype [N ~ | isplay resu performed from the main menu
Pitch Cantaur , Buter 1 <] with an ea_lsy-to-use dialog box.
All operations can also be
Measure " Smoothingwidth performed using keyboard
Conelate g w0 & He commands, for experienced
Arithmetics v  points users and for programming.
Filter Keyboa(d and menus can be
Smooth OK I Cancel | fre8|y mixed.
Generation L
SEuhH SyhthEs -
Taper B SIGNAL Command Halp

sound Measurement  #
Statistics » On_llne help Supports a" |DEL Delete seg it from buffer
Advanced 4 commands and menus and | Function:  Deivte s tine segment from the spectied bme buffer. The segrment

R . can be specified by user query, FT/TT range, or other means
will provide background

Event Detector ) Syntax: DEL T fetrum
materlals and exampleS' FI&QS' ] Fetam onginal bme base
’ iz Ratain deleted segment as 0's
AT E P QRIS Range flags
Example:  soeifg t 1 Remove segment st 1000 -
Start (msec Hz, 7Y 1000 1260 msec from T buf 1 and
End (msec Hz,'F') 1250 jUIIl.U‘\L' e rermaining
Numerous context menus E— !
provide guide the user in List
different program areas, o
including the browser window, DET;B
graph window, measurement .
Save As File

cursor, graph layout editor,
and measurement file. Propeties




startup.hld - WordPad !Em

Fil=  Edit Yiew Insert Format Help
O|2|=| Zlal s 2]z { SIGNAL 4.0 was designed for maximum compatibility with
SIGNAL 3.1. It uses the same SIGNAL language and runs
SIGNAL 3.1 command files with minor modifications. A built-in

ICour\er MNew (Western)

E:fsigiin\gong command file converter performs most command file
A modifications automatically. The new macro recorder ! logs
It 11 every SIGNAL keyboard command, all menu commands, and most
o £l drag and drop operations, automatically translating them into
xf t 22 SIGNAL commands. Users can create command files simply by
o £l using the menus and dragging signals around the screen! New
users can learn the SIGNAL language quickly by using the menus,
iras then studying the recorded output to learn the corresponding
SIGNAL commands. Experienced users can use the recorder to
tf 2000 .
set gftlo -30 conveniently construct SIGNAL programs.
g ft 1 7|
For Help, press Fl VA
rtl LI
File name: song
. tl
The SIGNAL 4.0 console window o
functions like the SIGNAL 3.1 command Tine burter 1
line, a||owing users to enter commands Range: 0.0 to 2500.0 msec  Mode: DC included
from the keyboard and execute veles Points e
command files. av: 0.0051
i H 0.51%4
Max walue: 2.0117 Max index: 53872 Max time: 2154.840
Min walue: -1.9824 Min index: 52258 Min time: 2090.280
=3 SIGNAL o _,,Ll
=-0 Waveforms (T)
..... W1
L2
-3 Spectra (F)
- ﬁ 12 The browser window displays current signal buffers and graph
5@ Spectrograms (FT) windows in a tree view similar to the SIGNAL 3.1 buffer directory.
=K Signals can be graphed, listed, copied, deleted, and saved to disk
&L directly from the tree, using drag-and-drop and menus.
=0 Windows
B Graph1
- Graphz
- Listl

SIGNAL 4.0 includes built-in export of sound, image, and measurement files. Sound files
can be read and written in SIGNAL, .WAV, AIFF, and headerless binary format. A mathematical
resampler can adjust sample rates to accommodate different sound hardware, such as PC and
Macintosh sound chips. Graphs can be automatically captured and saved as bitmap (.BMP)
files. And measurement files can be exported in text format to spreadsheet and statistics
programs.
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