PNNL-22134

US Army Corps
of Engineerse.

Prepared for the U.S. Army Corps of Engineers, Portland District
under an Interagency Agreement with the U.S. Department of Energy
Contract DE-AC05-76RL01830

JSATS Decoder Software Manual

FINAL REPORT

AE Flory
BL LaMarche
MA Weiland

May 2013

o

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Balfelle Since 1965




DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the
United States Government. Neither the United States Government nor any agency
thereof, nor Battelle Memorial Institute, nor any of their employees, makes any
warranty, express or implied, or assumes any legal liability or responsibility
for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed, or represents that its use would not infringe
privately owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise does not
necessarily constitute or imply its endorsement, recommendation, or favoring by
the United States Government or any agency thercof, or Battelle Memorial
Institute. The views and opinions of authors expressed herein do not necessarily
state or reflect those of the United States Government or any agency thereof.

PACIFIC NORTHWEST NATIONAL LABORATORY
operated by
BATTELLE
Jfor the
UNITED STATES DEPARTMENT OF ENERGY
under Contract DE-ACO05-76R1L01830

Printed in the United States of America

Available to DOE and DOE contractors from the
Office of Scientific and Technical Information,
P.O. Box 62, Oak Ridge, TN 37831-0062;
ph: (865) 576-8401
fax: (865) 576-5728
email: reports@adonis.osti.gov

Available to the public from the National Technical Information Service
5301 Shawnee Rd., Alexandria, VA 22312
ph: (800) S53-NTIS (6847)
email: orders@ntis.gov <http://www.ntis.gov/about/form.aspx>
Online ordering: http://www.ntis.gov

@9 This document was printed on recycled paper.
(8/2010)



PNNL-22134

JSATS Decoder Software Manual

FINAL REPORT

AE Flory
BL LaMarche
MA Weiland

May 2013

Prepared for

U.S. Army Corps of Engineers, Portland District

under an Interagency Agreement with the U.S. Department of Energy
Contract DE-AC05-76RL01830

Pacific Northwest National Laboratory
Richland, Washington 99352






Preface

The Juvenile Salmon Acoustic Telemetry System (JSATS) software user’s manual presented here
describes the installation and use of the JSATS decoder software. The software was developed for use
with the JSATS cabled array system for decoding digitized acoustic signals. A complementary manual
describes the use of the detector software used for acquiring the acoustic signals and recording them to
file. This software was developed by the Pacific Northwest National Laboratory (PNNL) for the U.S.
Army Corps of Engineers, Portland District to assist with estimating dam passage survival and other
performance measures stipulated by the 2008 Federal Columbia River Power System Biological Opinion
(BiOp) and the 2008 Columbia Basin Fish Accords.

Many others made significant contributions to development and testing of this software including
Tom Carlson, Eric Choi, Daniel Deng, Jayson Martinez, Adam Flory, Tylor Abel, Yong Yuan, and Tom
Seim. Thank you also to Joanne Duncan, Susan Ennor, George Batten, and Matt Hennen whose edits,
comments, and improvements were much appreciated.
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bwm
CPU
CRC
csv
DSP
FPGA
GPS
GUI
I/0
JSATS

SNR
TOA

Acronyms and Abbreviations

acoustic micro-transmitter
binary waveform format
central processing unit

cyclic redundancy check
comma separated variable
digital signal processing

field programmable gate array
global positioning system
graphical user interface
input/output

Juvenile Salmon Acoustic Telemetry System
millisecond(s)

signal-to-noise ratio

time of arrival
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1.0 Introduction

The Juvenile Salmon Acoustic Telemetry (JSATS) system uses acoustic transmitters and receiving
systems to track fish in one, two, or three dimensions (McMichael et al. 2010; Deng et al. 2011; Weiland
et al. 2011). A modular JSATS array consists of software, a computer, multifunction electronic cards
including a global positioning system (GPS) card, and digital signal processing (DSP) cards with field
programmable gate array (FPGA) capability, a signal conditioning interface, four hydrophones, and four
cables (Weiland et al. 2011). The conditioned signal enters the signal processing environment of the host
computer where messages from JSATS transmitters are detected, decoded, and time stamped (Figure 1.1).

GPS Clock

v

Signal
Conditioning-b Detector = Decoder

Hydrophone =
>  Store

Digital
Waveform

Figure 1.1. Flowchart Depicting the Flow of Data for the JSATS Cabled Receiver

The JSATS cabled array is an integrated system of off-the-shelf and custom components (Figure 1.2)
designed for detection and tracking of fish tagged with acoustic micro-transmitters (AMTs) as they pass
through the hydrophone array. This system was initially designed for use at hydroelectric facilities to
track fish as they approach and pass the dam, but it can be adapted for many types of environments. The
signal transmitted by the AMT implanted in a fish is detected by hydrophones deployed in known
locations (surveyed positions). This signal is amplified by the hydrophone, or hydrophones, on which the
signal is detected and passed through cables to a receiver where the signal is conditioned and further
amplified. The signal is then passed to the DSP/FPGA card in the computer for signal verification and
acceptance. The signal is paired with the time from the GPS card to provide microsecond accuracy and
then the data are written to disk as a .bwm (binary waveform format) file. If the decoder is running in the
real-time mode and is able to keep up with the signals coming in, the file is opened, decoded, and the tag
code decoded from the acoustic waveform is written to a .csv (comma- separated variable) file for use in
future analysis not described in this manual. If the real-time decoder is unable to keep up with the stream
of incoming .bwm files or the data are not being decoded in real-time the .bwm files will be decoded later
(post-processed) using the Decode Directory function described in Section 5.2.

The JSATS decoder, explained in detail in this manual, is a software application that converts a
digitized acoustic signal (a waveform stored in .bwm files) into a list of potential JSATS AMT tag codes
along with other descriptive data about the signal, including time of arrival (TOA) and signal-to-noise
ratio (SNR). The software is capable of decoding single files, directories, and viewing raw acoustic
waveforms. When coupled with the JSATS detector, the decoder is capable of decoding in real time and
can also provide statistical information about acoustic beacons placed within the detection range of
hydrophones within a JSATS array. This field manual details the features and functionality of the JSATS
decoder software.
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Figure 1.2. Structure of the JSATS Cabled Array System and JSATS Software

System requirements (Section 2.0) are presented first, followed by software installation instructions
(Section 3.0), instructions for decoder setup (Section 4.0), decoding process initiation (Section 5.0), and
monitoring of beacons using real-time decoding features (Section 6.0). Section 7.0 explains data and file
format configurations, and Section 8.0 describes the Command Line decoder, a lightweight version of the
JSATS decoder.
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2.0 System Requirements

This section provides information about the minimum system requirements for operation of the
JSATS decoder.

Hardware Requirements

Decoder only

Requirement
System Component Minimum Recommended
Processor 1 GHz 2 GHz multicore or greater
RAM 512 MB 4 GB or greater
Disk Space Installation 2.5GB 2.5GB

Additional disk space is required for storing decoded waveform data. The amount of hard drive space
needed depends on the number of .bwm files being decoded and the data stored in the individual .bwm
files.

Decoder/Detector
Requirement
System Component Minimum Recommended
Processor Pentium IV 2 GHz multicore or greater
RAM 1 GB 4 GB or greater
Disk Space Installation 2.5GB 2.5GB
PCI-X slots 3 3

Additional disk space is required for acquisition of raw .hwm files and storing decoded waveform
data. The amount of hard drive space needed depends on the number of .bwm files being acquired and
decoded and the data stored in the individual .bwm files.

Operating System Requirements
o Windows 7 (32- or 64-bit)
e Windows XP (Service Pack 2 or 3)

Required Utility Packages

e .net Framework 4.0 — (http://www.microsoft.com/download/en/details.aspx?id=17718) — link
accessed on December 12, 2012.

e VC++ Redistributable 8.0 (the appropriate package for your computer’s operating system, i.e., x86
for 32-bit operating systems and x64 for 64-bit systems).
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http://www.microsoft.com/download/en/details.aspx?id=17718

32-Bit — (http://www.microsoft.com/downloads/details.aspx?FamilyID=9b2da534-3e¢03-4391-
8a4d-074b9f2bc1bf&displaylang=en) — link accessed on December 12, 2012

64-Bit — (http://www.microsoft.com/downloads/details.aspx?familyid=90548130-4468-4BBC-
9673-D6ACABDS5D13B&displaylang=en) — link accessed on December 12, 2012
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3.0 Installation

This section provides instructions for installation of the JSATS decoder. The software packages
listed in Section 2.0 must be installed prior to the installation of the JSATS decoder. Instructions for
installation and use of the JSATS detector software are provided in a companion manual, the JSATS
Detector Software Manual.

3.1 Decoder Installation

The JSATS decoder installation file “SetupJSATSDecoderOTR.msi” is available from
http://jsats.pnnl.gov/Software/.

In Windows Explorer, start the installation by double-clicking the file
“SetupJSATSDecoderOTR.msi” (Figure 3.1).

-
2 C:\developmentisource\JSATS\trunk\Decoder'\Production\SetupJSATSDecoder. net\setup_jsatsdecoder_v E] @
1".'

. File Edit View Favorites Tools Help

eBan:k hd _/J lj‘ /-_-\J Search Folders v

[C3) C:\developmentsource\1SATS trunk\Decoder Production\Setup 1SATSDecoder .net\setup_jsatsdecoder_v1.0.1.23073 [V] Go : Links

| Mame Size | Type Date Modified

File and Folder Tasks % [Chsetup_jsatsdecoder_v1.0.1.23073 File Folder 4/22/2010 10:00 AM

G Move the selected - setup.exe : 421KB  Application 8/11/2009 1:51PM
items D—‘:Set.pJSATSDemderDTR.m 4,696 KB Windows Installer P... 8/11/2009 1:51PM

D Copy the selected
items

j E-mail the selected
items

¥ Delete the selected
items

»»

. Address

Other Places S
I SetupSATSDecoder.ne
(£} My Documents

:{ My Computer [v]

2 objects selected 4,99 MB g My Computer

Figure 3.1. Windows Explorer Window Showing the JSATS Decoder Setup File

After the installer loads, you will be guided through a series of steps, beginning with the Setup
Wizard dialog box (Figure 3.2). Select Next to continue installation.
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http://jsats.pnnl.gov/Software/

5] JSATS Decoder

Welcome to the JSATS Decoder Setup Wizard

The installer will guide you through the steps required to install JSATS Decoder on your computer.

wSRMING: Thiz computer program iz protected by copyright law and intemational treatiss.
Unauthonzed duplication or distribution of thiz program, or anp portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the masimum extent possible under the law.

Cancel | |

Figure 3.2. JSATS Decoder Setup Wizard Dialog Box

The first step of installation is to identify the folder in which you want to install the decoder. The
default location for the installation folder is in the computer Program Files Directory, as shown in the
Select Installation Folder dialog box in Figure 3.3. An alternative installation location may be entered in
the Folder text box, or Browse can be selected to navigate to a designated folder location. Select the
option button to choose whether or not the JSATS decoder will be available for others that may use the
computer, and select Next.

15/ JSATS Decoder (=)

Select Installation Folder

The inztaller will install JSATS Decader to the follawing folder.

Toingtall in this folder, click "Mext". To install to a different folder, enter it below or click "Browse".

Falder:

C:%Program Files"JSATS4SATS Decoder's Browse. .
Disk Cost...

Install JSATS Decoder for yourself, or for amyone who uses this computer:

¢ Ewerpone

7 Just me

Cancel | ¢ Back |

Figure 3.3. Enter or Browse to the Chosen Installation Folder Location within the Installation Folder
Dialog Box (first install screen)
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The Select Installation Folder dialog box will close and the Confirm Installation dialog box
(Figure 3.4) will open. Select Next to confirm that you want to install the decoder and to initiate the
software installation.

15! JSATS Decoder

Confirm Installation

The installer iz ready to install JSATS Decoder on pour compter.

Click "Mext" to start the installation.

Catcel | < Back |

Figure 3.4. Select the Next Button in the Confirm Installation Dialog Box to Initiate the Install Process
(second install screen)

The progression of the decoder installation will be indicated by the progress bar shown in the
Installing JSATS Decoder dialog box (Figure 3.5). When completed, select Next.

15! JSATS Decoder

Installing JSATS Decoder

JSATS Decoder iz being inztalled,

Please wait...

Cancel | |

Figure 3.5. Installation Progress Will Be Shown in the Installing JSATS Decoder Dialog Box (third
install screen)
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A new dialog box will open indicating the successful installation of the JSSATS decoder
(Figure 3.6); select the Close button to complete the installation process.

13! JSATS Decoder

Installation Complete

JSATS Decoder has been successfully installed.

Click "Close" to exit.

Fleaze uze Windows Update to check far any critical updates to the MET Framewark.

Figure 3.6. The Successful Installation of the JSATS Decoder Will Be Shown in the Installation
Complete Dialog Box (final install screen). Select the Close button to complete the process.
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4.0 Software Interface

This section provides a descriptive overview of the layout and the function of the GUI (graphical user
interface) and how to navigate the software to set preferences for viewing and decoding data.

4.1 Main Window

Figure 4.1 shows the layout of the main JSATS Decoder window. The menu structure is organized
into five main categories (bordered in red): the File Menu Bar (Section 4.1.1), Decoder Quick Launch
Bar (Section 4.1.2), Decoder Command Bar (Section 5.0), Decoder Options (Section 4.1.3), and Save
Commands Bar (Section 4.1.4). Four of these elements are described in the following sections.

& JSATS Decoder.net [3.4.1.27419] - TDOAS DITDOAG D 5.5.2008 RELEASE]] o[ E [
#CHle Edit  View Tools  Windows 3 gf—eme——————— File Menu Bar -8 x
TDO.
TO0AG D ~Decoder Quick-Lauch Bar
‘/Save Command Bar
| Decode Drectory | [ Decods fie | | Real T Decode “ [w e IF’F{esuh/Save ommns] [H e ]l (& Clear Resuks
|
Wavefom Flots | Statistics and Beacon Monitoring | R
[T Fic Range
[ 20 =

Decoder Cptions Button
Decoder Command Bar

Saving data to C:\Users\d 3041\ Desktop\Decoder'results csv
H#  Path

{m + E Click Lhzmsll
Filename

Tagcode

Hydrophone Name ~ TOA

Display Tags [¥] Insert Resuts attop of st [¥] Save Only Valid Tagcodes
SNR . Date

[ Show Only Valid Tagcodes
Seconds From Midnight  Absolute Tme  Phase Margin  Channel

Directory decoding finished
Ready.

Figure 4.1. JSATS Decoder Main Application Window Showing the Menu Structure
41.1

File Menu Bar

The top level File Menu Bar contains several menus and sub-menus.
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4111 File Menu

The File menu allows you to quit the program (Exit), save results (Save, Save As), and decode .bwm
files (Decode File, Decode Directory). The Decode File and Decode Directory options are described in
Section 5.0.

41.1.2 Edit Menu

The Edit menu allows you to change decoder options. The decoder available with this software
package, TDOAG6D, has options that can be modified to optimize the processing of saved tag waveforms
or detector output. The default options described have been tested and optimized for detector algorithm
performance. To adjust decoder parameters, select the specific decoder (i.e., TDOA6D) options in the
dropdown Edit menu, which will open the decoder operation adjustment panel (Figure 4.2). The options
and preset parameters, shown as TDOA6a Options in Figure 4.2, are identical to TDOA6D options. It is
recommended that these options not be adjusted without thoroughly testing the changes. The variables in
the Options dropdown menu are not discussed in this manual.

-~

- TDOAGa Options mExX]
Channels
Frequency Init Tables 21 3}
Signal Court Min. 5 E:}
Peak Threshold 0.030 =
Peak Width Ratio 0.667 )
Clip Offset 0.50 {3}
Window 6 a
H Size 50 :}
Peal Width 200 [
Phase 2 0.75 &
Phase 1 0.25 {3}
Min SNR 1.50 a
Channels
Start Channel 1 {3}
Last Channel 4 E:}
ok || cancel |

Figure 4.2. TDOA®6a Operating Options Adjustment Panel
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411

3

View Menu

The View menu allows you to hide the status bar or to display application log or error messages.
When application errors occur, they will be displayed in the Error Log window (Figure 4.3). Click on
the Clear button in the lower right corner of the screen to clear the log file or click on OK to return to the
main application screen.

wr JSATS Decoder.net [3.4.1.27419] - [Messages]

File

Edit View Tools

& TDOAG D

Windows

;ffffffffffffx

WS
Al

31272013 5:02:23 AM:
31272013 5:02:31 AM:
31272013 5:02:36 AM:
31272013 5:02:42 AM:
31272013 5:02:47 AM:
31272013 5:02:52 AM:
31272013 5:02:58 AM:
31272013 5:03:02 AM:
31272013 5:03:06 AM:
31272013 5:03:12 AM:
31272013 5:03:17 AM:
31272013 5:03:21 AM:
31272013 5:03:24 AM:
31272013 5:03:24 AM:

Finally Cache Length:
Finally Cache Length:
Finally Cache Length:
Finally Cache Length:
Finally Cache Length:
Finally Cache Length:
Finally Cache Length:
Finally Cache Length:
Finally Cache Length:
Finally Cache Length:
Finally Cache Length:
Finally Cache Length:
Finally Cache Length:
Finally Cache Length:

=== === - - = =]

m

Ready.

41.1

The Tools menu allows you to load other decoders not packaged with this software. The JSATS

4

Tools Menu

Figure 4.3. Error Log Window

decoder system is plug-in based to permit developers to install and test new decoders without having to
construct a user interface or other features. The extension of this decoder through plug-ins is not
discussed in this user manual.

411

The Windows menu displays a list of the decoder and log windows currently loaded, allowing the

5

Windows Menu

user to toggle through the available views.

41.2

Decoder Quick-Launch Bar

The JSATS decoder should automatically load one of the decoder windows upon startup; currently

TDOAG6D is the only decoder version loaded when the software is installed. If a decoder window is not

loaded and opened, you can select the decoder from the decoder quick-launch bar by clicking on the
decoder name (Figure 4.1).

When you select the TDOA6D decoder, the window shown in Figure 4.4 will open.
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“s JSATS Decoder.net [3.2.0.27927] - [TDOAG D[TDOAG D 5.5.2008 RELEASE]]

= o =8
& File Edit View Tools Windows - 8 X
@ TDOAGD
[ Decode Directory ] [_,“ Decode File ] [B Real Time Decode ] [!ﬂ Decoder Options ] ['3’ Result / Save Options ] [H Save Results
Waveform Plots |Stat|shr.i and Beacon Momtnnngl
[ Fix Range
+-| 20 |

[

(Shift + % Click U:zml}
Display Tags Insert Results at top of list [ Save Only Valid Tageodes [] Show Only Valid Tagcodes
# Path Flename Tagcode Hydrophone Name TOA SNR CRC

Saving data to C:\Users\D3Y371\Desktop'results csv

Date Seconds From Midnight  Absolute Time  Phase Margin ~ Chani

1

Ready.
Ready.

Figure 4.4. TDOA6D Decoder Window
4.1.3 Decoder Options

Each decoder has options that can be adjusted to control its performance. To adjust decoder
parameters click the Decoder Options button in the main Decoder window (Figure 4.1).

Decoder operation options can also be changed by selecting the Edit menu, and then selecting the
Decoder Options item as described in Section 4.1.2.

After changing the decoder operation parameters, select OK to accept the changes, or Cancel to
reject any modifications. The default options have been thoroughly tested and verified in the lab and
field. Any changes made to settings should be tested before they are implemented. Improper setting

adjustment may result in reduction in decoding efficiency and other undesirable effects on decoder
performance.
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41.4 Save Commands

41.41 Result/Save Options

The Result/Save Options menu allows you to specify where result files will be saved. When the
decoder decodes a directory (in real time or during post-processing), the results are saved to a file in a .csv
format. In the Result/Save Options menu you can adjust save parameters and display properties. To set

these program parameters, click on the Result/Save Options button
(Figure 4.5).

V{, JSATS Decoder.net [3.4.1.27419] - [TDOAS D[TDOAG D 5.5.2008 RELEASE]]

=B %
& File Edit View Took Windows -8 x
@ TDOAG D
[ .7 Decose Diectory | [ Decoe Fie | [ Real Tme Decode | [ Decoder Optons | |77 Resut / Save Optons | i save Hﬁsuhs]l % Clear Resuls
‘Waveform Plots | Siatistics and Beacon Monitoring |
[T Fix Range 2
w20 & | ‘
12
04
ct z
2 7 g4
12 |
2
1996 3996 5996 7996
2 |
12
04
s
04
12
2
1996 399.6 599.6 7996
Hs
(m - M Click lhzmﬂl)
‘Saving datato C\Users\d ¥04 1\Desktopresuts csv Display Tags [¥] Insert Resuts at top of st || Save Orly Vald Tageodes ] Show Only Vaid Tageodes
4 Peh Flensme  Tsgeode Hydrophone Name ToA SNR CRC Date Seconds From Midnight  Absokte Tme  Phase Margn  Channel
Ready.
Ready.

Figure 4.5. TDOA6D Decoder Window (with the Results/Save Options and Save Results buttons
outlined in red)

After selecting the Result/Save Options menu item, the Results Properties dialog box shown in
Figure 4.6 will appear.
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s !

Results Properties

Save Properties
Results Filename

ChUsers \d X041 \Desktop' Decoderresults csv

Browse

[/ Memony Cache Length 1000 =

Append data f filenames are the same.

Display Properties

4]k

Display at mast tags on spreadshest 1000

Color Code Channels

Ok H Cancel

Figure 4.6. Results Properties Dialog Box

Enter preferred values in the Results Properties dialog box, which are described in the next
subsections, and select OK to accept or Cancel to reject changes.

Results Filename

The Results Filename text box in the Results Properties dialog box specifies two things: the
directory where the file will be saved and the base file name. For example, Figure 4.6 shows that the file
results.csv will be saved to the C:\Users\d3f041\Desktop\Decoder directory.

The name of each results file created by the decoder program is unique in the sense that all data will
not be saved into a single file with the name “results.csv”; instead, the decoder will create a unique file
name by appending the date the data were processed and the directory where the decoded file was located
to the output file name. This feature assists with data management. For example, if files located in
directory “c:\temp\jsatsStudy” were decoded on April 22, 2010, the output file name assigned by the
decoder would be

Results 20100422 1 jsatsStudy.csv.

To have the decoder append a number to the Results Filename when data are reanalyzed, check the
Append data if file names are the same box (Figure 4.6). The decoder will append the new data to
those already in the file instead of creating a new file for the reanalysis, keeping the file name the same as
the original, as shown below:

Results 20100422 1 jsatsStudy.csv.
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The directory location can be edited by entering a new directory path and file name into the Filename
text box or by clicking the Browse button, which will bring up the file Save 4s dialog box (Figure 4.7).

Save As

Savein: | [ Mew Folder ™ Q ¥ -

&

My Recent
Documents

‘;} File name: results csv ™
- —
My Netwark Save as type: v

Figure 4.7. Results File Save As Dialog Box

Navigate to the directory to which you wish to save your results files, then enter the file name to be
saved as described above and click Save.

Input/Output Memory Cache Length

As the decoder runs it handles several files (post-processing, real-time) and performs many file saving
and file management operations. These input/output (I/O) operations can significantly slow processing
because of computer disk performance inefficiency during access. The I/O Memory Cache Length
parameter (Figure 4.6) allows the decoder to retain tag code results in a memory buffer until the buffer is
filled to its specified capacity. Then the program performs a single block operation to write results to the
disk. This reduces the number of disk access operations during processing and improves performance.

By default, the decoder buffer is set to hold 1000 tag codes before writing the data to file.

Display at Most Tags on Spreadsheet

The Display at Most Tags on Spreadsheet feature, which is accessible through the Results
Properties dialog box (Figure 4.6), permits the modification of the maximum number of tag codes
displayed in the results spreadsheet list. By default, this number is 1000. The tag codes displayed will be
those most recently obtained by the program. Increasing this number will greatly reduce decoder
performance by consuming computer resources.
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Color Code Channels

The Color Code Channels checkbox option allows data channels to be displayed in color (green, red,
yellow, blue) or grayscale format. This feature confirms that acoustic data are being received on
individual hydrophones during program setup (Figure 4.6).

4.1.4.2 Save Results

The decoder automatically saves the results as it processes acoustic signals.

4.2 Results Frame

The Results frame, shown in the lower half of the JSATS Decoder window, displays a spreadsheet
listing tag codes and other relative data, obtained when .bwm files are decoded (Figure 4.8). Information
displayed in this spreadsheet includes the following:

o # (a decode index value)

o Path (the directory for the processed file)

¢ Filename (name of the .bwm file)

e Tagcode (prefixed with G for good, B for bad based on checksum values)

e Hydrophone Name (the name for the hydrophone set in the detector software and contained in the
processed file)

e TOA (time of arrival)
e SNR (signal-to-noise ratio)

e CRC (cyclic redundancy check). Checksum computed over the 16-bit binary representation of the
tag code

e Date (date acquired)

e Seconds from Midnight (when the file was created)

e Absolute Time (seconds from midnight plus the TOA)

e Phase Margin (a confidence metric for binary phase-shift keying phase transitions)

e Channel.
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Wy JSATS Decoder.net [3.4.1.27419] - [TDOAG6 D[TDOAG D 5.5.2008 RELEASE]] |‘:'—EI_ x

. -
W File Edit View Tools Windows - 8 x
@ TDOAG D
[ 7 Decode Directory ] [ _J  Decode Fie ] lB Real Time Decode ] lqa Decoder Options ] [""Hesun e ] [H Save Results
Wawveform Plots | Statistics and Beacon Monitoring
[ Fix Range
VL2 E g 3 S
4999.6 9999.6 14599.6
1 e
c2 2 I
ERy B72E38E00
) 4_:m;
‘
4939.6 9999.6 14999.6
ps
‘ﬁ + @ Click Lhmll
Saving data to C:\Users'd¥041\Desktop'\Decoder\results csv Display Tags Insert Results at top of st  [_] Save Orly Valid Tagcodes [] Show Only Valid Tageodes
# Path Filename Tagcode Hydrophone Name TOA SNR C.. Date Seconds From Mldnlgh( Absolute Time Phase Margin  Channel
T\ Tank1_05.09.2011.15.16.24 2650000 bwm B7233B861 Ch2 111024 1552 01 5/9/20113:16:2.. 54984.2761024 7.44
| C:... | Tank1_05.09.2011.15.16.24.2650000 bwm -Ez-—mmmm—m_
[%% Tank1_05.09.2011.15.16.24 2650000 bwm B72FES567 065.6 16.45 01 5/9/2011 3:16:2 5.50
I-‘_m-m-ﬂ-_
Ch Tank1_05.09.2011.15.16.24 2650000 bwm B721E7230 Ch2 13948.8 19.15 92 5/9/2011 3.162.. 54984.2789488
C:___ Tank1_05.09.2011.15.16_24 2650000 bwm B72E38E00 Ch2 113904 19.16 7F 5/9/20113:1. 54984_265 549342763904 6 94 2
Tank1_05.09.2011.15.16.24 2650000 bwm B721E7230 106704 1916 92 5/9;"20113162
I-‘I-IEIEI_
Tank1_05.09.2011.15.16.24. 2650000 bwm B7231E0E7 4280.0 13.66 01 5/9/2011 3:16:2...
I-‘H-IEEIIII-
CA Tank1_05.09.2011.15.16.24 2650000 bwm Chl 10104 2045 01 5/9/20113:16:2.. 54984 2660104
Decoding path: C:\Users\d3f041\Desktop'\Decoder\Tankl 110 data
Ready.
Figure 4.8. TDOAG6D Results Are Shown in Spreadsheet Format in the Lower Frame of the Decoder

Window

421 Tag Code Row

Selecting one of the rows in the Results spreadsheet will open the acoustic waveform plot in the
visualization window above the spreadsheet (Figure 4.8). The decoded tag’s relative position in the
waveform plot and decoded code will be indicated.

4.2.2 File Length

The decoder will calculate several potential tag codes per file. The results derived from the decoding
are best estimates of the potential tag codes present in the file waveform. As a result, there may be
multiple tag code lines in the output spreadsheet with the same file name and possibly the same tag code,
distinguished from one another by different TOA values. Multiple tag code lines will increase the .csv
file length.

4.2.3 Context Menu

Right-clicking within the Results spreadsheet opens a Context menu (Figure 4.9). From the Context
menu one or more tag codes can be selected and added to the beacon monitoring list by selecting the
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Monitor Tagcode option (explained further in Section 6.0); the Results Properties can be edited
(Section 4.1.4.1); or the waveform plot for a specific tag code can be displayed.

i JSATS Decoder.net [3.2.0.27927] - [TDOAG D[TDOAG D 5.5.2008 RELEASE]] ==
wWr File Edit  View Tools Windows - 8 %
@ TDOAG D
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Ready.

Figure 4.9. The Context Menu Is Revealed by Right-Clicking on the Results Spreadsheet

4.2.4 Viewing Tag Code Data Waveforms

If waveforms are not visible within the Results frame, the window can be expanded or reduced by
clicking and dragging the thick gray scroll bar (highlighted in red in Figure 4.10 and Figure 4.11) to
provide more or less space to display tag code data.
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Figure 4.10. Resize the Results Spreadsheet by Repositioning the Scroll Bar (highlighted in red)
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Figure 4.11. Resized Results Space after Repositioning the Scroll Bar
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4.3 Save and Display Options

Several options available within the decoder program for saving and visualizing data
(Figure 4.12) are discussed in the following sections.

4.3.1 Save Only Valid Tagcodes Option

If the Save Only Valid Tagcodes box is checked (Figure 4.12), the decoder will only save tag codes
that have a G prefix. The G indicates that a tag code has passed the checksum test.

r ™
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| c-.... | Tank1_05.09.2011.15.17.52.0930000 bwm | B72F87873 -Eﬂ-ﬁm.mlm 5/9/2011 3:1.. 550?2 053 55072.0935928 _I_
CA Tank1_05.09.2011.15.17.52.0930000 bwm B725C06C Chi 9156.0 1759 01 5/9/20113:175... 55072102156 919 1
[ C-... | Tank1_05.09.2011.15.17.52.0930000bwm | B/230A038 |  Ch1 | 2712 | 1860 |01 |5/9/2011 3:1. 550?2 053 55072.0932712| 741 |1 |
C\.  Tarkl_05.09.201115.1751.9210000 bwm B72604000 Ch2 22104 2683 91 5/9/20113175.. 55071.921 mazmm 741 2
[ C-... | Tank1_05.09.2011.15.17.51.9210000bwm | BT2FFDESE | Ch2  [1490.4 | 26.83 |01 [5/9/20113:1... |  55071.921 _
B Tank1_05.09.2011.15.17.51.9210000 bwm B72F39710 Ch2 19440 3040 F6 5/9/20113175.. 55071.921 5&]71322344 65
| - [ Tankc1_05.09.2011.15.17.51.9210000 bwm | B72F35710 mz-mmmm 55071.921 | 55071.922224 -E-
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| C:... | Tank1_05.09.2011.15.17.51.9210000.bwm | B7219ECE0 | Ch2 | 4296 | 38.03 |01 |5/9/2011 21| 55071.921 | 55071.9214296 E_
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Directory decoding finished.
Ready.
L )

Figure 4.12. Save and Display Options (highlighted in red)

4.3.2 Show Only Valid Tagcodes Option

Checking the Show Only Valid Tagcodes box (highlighted in Figure 4.13) instructs the decoder to
only display tag codes in the result window spreadsheet that have a G prefix. The G indicates the code
passed the checksum test. If this box is checked, and the Save Only Valid Tagcodes box is not checked
(Section 3.7.1), all tag codes will be saved even though only valid tag codes are displayed. This program
feature reduces the number of potentially invalid codes that are displayed and is very useful for
monitoring the system in the field.
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Directory decoding finished.
Ready.

Figure 4.13. Tag Code Values with a G Prefix (identified by the red arrow) Are Displayed when the
Show Only Valid Tagcodes Option is Selected (highlighted in red)

4.3.3 Insert Results at Top of List Option

When the Insert Results at Top of List box (Figure 4.12) is checked, the list of tag codes is
increased by addition of new codes at the top of the spreadsheet. When this box is not checked, new tag
codes are appended at the bottom of the spreadsheet.

4.3.4 Display Tags Option

The decoder program consumes memory and central processing unit (CPU) cycles to display tag
codes. Iftag codes are not displayed, decoding can be completed approximately 20 ms more quickly per
file. While not a significant time cost for a single code, the time required to display thousands of tag
codes contained in the data directory can be substantial. Consequently, it is best practice not to check the
Display Tags box (Figure 4.12) when performing real-time decoding in potentially noisy environments.

4.4 Clear Results

The Clear Results button (highlighted in Figure 4.14), when clicked, will remove data from the
results window.
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2
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g
“
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TDA_S22_05.26.2011.17.48.45.4706771 bwm E7219835E 511125 35136 1855 01 5/26/2011 548 641254706771 64125.4741907 48|
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Decoding path: C:\Acoustic\TDA_522 003

Ready.

Figure 4.14. Clear Results Option (highlighted in red)

If the decoder is decoding files and the Clear Results button is pressed a Confirm Data Clear alert
box will appear (Figure 4.15).

Confirm Data Clear
Data is still left in the cache that has not been saved. What do you want to do?
b Clear Data
bl Save As

Figure 4.15. Confirm Data Clear Alert Box
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5.0 Decoding

Several methods for decoding waveform files are included with this software: decoding a single file,
decoding directories, and real-time decoding. Each is described below.

5.1 Decoding a Single File

To decode a single file, press the Decode File button in the Decoder Command Bar (Figure 5.1).

- N
‘il JSATS Decoder.net [3.4.1.27419] - [TDOAS D[TDOAB D 5.5.2008 RELEASE]] l |5 g
i; File Edit View Tools Windows - & X

@ TDOAG D
[ < — D.mw] [J Decods nle] IE] Real Time Demde][ I"' DecnderOplmnsl [?’Hesun/ssueopums] [H - % ClearResuls
Wavefom Plots | Statistics and Beacon Montoring |
[ Fix Range 1
w20 B PR G7200C7E3 |
2 o2
:1
49599.6 9999.6 14999.6
1 i
c2 :
PR e
= 22
R
4999.6 9999.6 14999.6
bs
Click Unzooms,
Saving data to C:\Users‘d 304 1\Desktop*Decoder'results csw Display Tags Insert Resuks at top of list Save Only Valid Tagcodes Show Only Valid Tagcodes
#  Path Filename Tageode Hydrophone Name ~ TOA SNR Date Seconds From Midnight ~ Absolute Time Phase b *
| C:.... | Tank1_05.09.2011.15.17.50.9680000.bwm G?zscw -sz--mmmmm 55070.9702063926 -E.‘.U
Ch. Tank1_05.09.2011.15.17.50.3750000 bwm Ch2 14318 4431 00 5/9/2011 3:175... 55070.3764318066
|--ﬁ--m-§mm-n:
Ch.. Tank1_05.09.2011.15.17.51.5620000 bwm 1591.2 2815 00 5/9/20113:175... 55071.5635911858
| C-.. [ Tank1_05.09.2011.15.17.51.5620000 bwm G‘rz4|=5m6 -E_Em_mm 5-;1171 m 55071.5626438982 -i
Ch. Tank1_05.09.2011.15.17.47.4060000 bwm 28940 41.88 00 5/9/20113:174... 55067.4088940481 68
[[c:... | Tank1_05.03.2011.15.17.50.2030000.bwm -zz-mmmmnﬂ
Ch. Tank1_05.09.2011.15.17.50.2030000 bwm G72692135 23351 34.36 00 5/9/20113175... 55070.203 55070.2053350988 8.1
| C:.. | Tank1_05.09.2011.15.17.50.2030000.bwm m-m-@mmmm 55070.2053328492 | 8.3
CAh. Tank1_05.08.2011.15.17.50.2030000 bwm 23423 3728 00 5/9/20113:175... 55070.203 55070.2053422685 6.4
| C:._. [ Tank1_05.09.2011.15.17.50.0150000.bwm GnEH:u;s -sz--mmmmm-gmm- 55070.0218344651 | 6.6}
CA. Tank1_05.05.2011.15.17.50.0150000 bwm Chi 104472 1363 00 5/9/2011 3:175. 55070.015 55070.0254472143 81
| C:.... | Tank1_05.09.2011.15.17.46.0620000.bwm Gmch -EE-EEI 5/9/20113:1... | 55066.062 | 55066.0654099082 | 7.3
0 Ch. Tank1 05.09.2011.15.17.46.0620000 bwm G7232E1.. Ch2 2110 3739 00 5/9/20113:174... 55066.062 55066.0641109814 8.9
g 0 E—]
Directory decoding finished.
Ready.
! )

Figure 5.1. Decoder Command Bar Options (highlighted in red)

When this button is selected, a file dialog menu (Figure 5.2) will appear.
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Forzre |JDA_P11_CH12_0511.2008.015042.916000[%| [ QOpen |

My Documerts

My Computer

My Network | Flesoftype: | JSATS Binary Waveform Files (* bwm) [v] [ cance |

Figure 5.2. Decode File Open File Dialog Box

Select the file to be decoded or type the file name in the File name text box. Select Open to start the
decode process or Cancel to terminate the Decode File operation.

5.2 Decoding a Directory

Post-processing of an existing file, directory, or series of directories, is initiated by selecting the
Decode Directory button on the Decoder Command Bar (Figure 5.1).

When Decode Directory is selected, the Directory Options dialog box shown in Figure 5.3 will open,
allowing data processing options to be selected. Select options and click Ok to initiate decoding of the
data in a directory, or Cancel to exit the decoding process.
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Directory Options ]
Directory

3 "Users\D3Y371 \Deskiop
Include Sub-directories

[] Rename Extension After Decode
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Maximum Number of Threads 2 s
Number Of Cores: 2
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Set Time To Midnight Set Time To Midnight
Set FROM Time Using Filename Set TO Time Using Filename

Ready.

Figure 5.3. Decoder Directory Options Dialog Box

5.21  Selecting the Decoding Directory

The directory containing the data to be decoded is selected by entering the preferred name in the
Directory text box (Figure 5.3) or by pressing the Browse button to locate the required folder. Selecting
the Browse button opens the Browse for Folder dialog box (Figure 5.4). Navigate to the directory to be
decoded, select the directory, and then click OK. Selecting Cancel will close the dialog box and no
changes will appear in the Decode Directory Options dialog box.
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Figure 5.4. Decode Directory Browse for Folder Dialog Box

5.2.2 Include Sub-Directories Option

To exclude the decoding of sub-directories, i.e., only decode the top-level of a directory containing
sub-folders, uncheck the Include Sub-directories box (Figure 5.3). Otherwise, the decoder will process
files found in the directory specified as well as all sub-directories within the directory.

5.2.3 Rename Extension After Decode Option

Checking the Rename Extension After Decode box (Figure 5.3) will instruct the decoder to rename
the extension of decoded files after decoding is complete. This is useful for verifying whether data have
been processed.
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5.24 Use Dates Option

The Use Dates command (Figure 5.3) allows the file dates to be chosen for files to be decoded. This
is useful when reprocessing data or subsampling the data for a given time period, because the directories
are chosen by date and don’t have to be identified by name. To use this option complete the following
steps:

1. Check the Use Dates box.

2. Select the start date in the calendar displayed in the From dialog box.

3. Select the end date in the calendar displayed in the To dialog box.

Respective From and To dates can also be entered in the numeric spin boxes below the calendars.

Times are set in the following format: Month.Day.Year.Hour.Minute.Second. Values can be reset within
the day selected in the calendar by pressing the Set Time To Midnight button.

Because the detector saves files with the date in the name during data acquisition, you can select the
Set FROM Time Using Filename or Set TO Time Using Filename buttons as shown in Figure 5.5.

Directory Options =]
Directory

CUsers\D3Y371\Desktop

Include Sub-directories
[[] Rename Extension After Decode

Maximum Number of Threads ?2 5
Number Of Cores: 2

Use Dates
Date Time

From To
==
A January, 2010 January, 2010 L4
Mon Tue Wed Thu Fri 5at Sun Mon Tue Wed Thu Fri 5at Sun
3 29 3 AN 1 1 2 3
4 5 6 7 8 9 10
1 12 13 14 15 1.6 17
i\ 19 20 21 22 23 24
5 26 27 28 29 30 3
1 2 3 4 5 3 7
(3] 01.01.2010.00.00.00 = 01.01.2010.00.00.00 $
[ Set Time To Midnight ] [ Set Time To Midnight ]
[ Set FROM Time Using Filename ] [ Set TO Time Using Filename ]
“ o
—
l Ok ] l Cancel ]

Ready.

Figure 5.5. Decoder Directory Selection Options

The name of the file was entered in the spin box for the example shown in Figure 5.5. When
selecting the Browse option to choose a file, the Open file dialog box (Figure 5.6) will appear, allowing
navigation to the required file.
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Figure 5.6. Selecting the Decode Start Date and Time from a .bwm File

When the file with the desired start date and time is located, highlight it, select Open, and press the
Set FROM Time Using Filename button (Figure 5.7) to complete selection of a start date and time.
When Set FROM Time Using Filename is selected, the date in the From calendar will change to the
selected file name. This process can be repeated to select a file to identify the TO date to complete

identification of the time period over which processing will occur.
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Figure 5.7. Updating the Calendar Using Set From and Set To Times
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5.2.5 Maximum Number of Threads

The Maximum Number of Threads field (Figure 5.7) can be adjusted to increase or decrease the
number of instances of the decoder running at any one time. If the number of threads is the same as the
number of cores on the decoding computers’ CPU, the application decodes that number of files
simultaneously, allowing the application to decode files more quickly. If the number of threads exceeds
the number of cores, the application will attempt to decode as many files simultaneously as possible.

As a rule of thumb, set the maximum number of threads to twice the number of cores available in the
processing computer if there is no other application that needs to run. If another application will be
running at the same time as the JSATS decoder and needs to execute as quickly as possible, such as the
JSATS detector during real-time decoding (explained in Section 5.3), reduce the maximum number of
threads to less than the number of cores.

5.26 How Do | Know It Is Decoding?

When the decoder directory options are configured in the Directory Options dialog box, press the Ok
button (Figure 5.8).

Directory Options
Directony
3 Clsers\D3Y371"\Deskiop

Include Sub-directories
[ Rename Extension After Decode

.

Maximum Number of Threads ? :
Number Of Cores: 2

Use Dates
Date Time

From To
=

9 1 May, 2011 4 4 June, 2011 »

Mon Tue Wed Thu Fri  5at Sun Mon Tue Wed Thu Fr  5at Sun

25 26 271 28 29 30 1 30 A 1 2 3 4 5

2 3 4 5 6 7 8 6 7 8 g9 100 11 12

g 10 11 12 13 14 15 13 14 17 18 19

6 17 18 19 20 21 22 20 21 24 25 26

23 24 25 % 27 B 2 27 28 1 2 3

30 31 1 2 3 4 5 4 5 6 7 8 9 10
a 05.26.2011.17.48.45 = 06.22.2011.00.00.00 T
[ Set Time To Midnight ] [ Set Time To Midnight ]
[ Set FROM Time Using Filename ] [ Set TO Time Using Filename ]

1 C:\AcoustichTDA_522_003\TDA_S522_05.26.2011.17.48.45.2806211 bwm

-

o [ cmes ]

Ready.

Figure 5.8. Select Ok to Start the Decoding Process
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The decoder Directory Options dialog box will disappear and the main window shown in Figure 5.9
will start displaying decoded data in the spreadsheet in the bottom frame of the window, indicating the
decoding progression. The Decoder Command Bar (Decode Directory, Decode File, Real Time Decode),
Decoder Options, and Save Command Bar (Result/Save Options and Save Results) buttons at the top of
the Decoder window will be grayed out and will be inaccessible. A green progress bar at the bottom of
the window will indicate the percentage of files processed. The list of processed files will be
continuously appended as the decoding progresses.

s JSATS Decoder.net [3.2.0.27927] - [TDOAG D[TDOAG D 5.5.2008 RELEASE]] folfa)==
& Fle Edit View Tools Windows -8 x
@ TDOAS D

T Decode Directory | |l Decode Fie | |[E) Real Time Decode & Decoder Options | |2 Resuit / Save Options | [ Save Resuts I [E3stop Decodng | [ 4 ClearResuts
Waveform Plots | Statistics and Beacen Menterng |
[C] Fix Range
w20 &
1
Click Unzooms,
‘Saving data to C:\Users\D3Y371\Deskiop \resuits csv Display Tags (7] Insert Results at top of it (] Save Oniy Valid Tagcodes ] Show Cnly Valid Tageodes
# Path Fieriame Tegcode  Hydrophone Name  TOA SNR  C Date Seconds From Midright  Absolute Tme  Phase *
C)\..  TDA_S22_0526.2011.17.48.45.2806211 bwm B725C5185 512130 18816 531 01 5/26/2011548.. 641252806211 641252825027 5=
|- TDA_S522_05 26 2011.17.48 45 2806211 bwm | B725DD8__ 512 13D | 23568 | 592 [9A |5/26/20115- | 641252806211 | 641252829779 -ﬂ*
E TDA_S22_05.26.2011.17.48.45.2806211 bwm B72ABETFB 512_13D 79656 630 7D 5/26/2011548.. 641252806211  64125.2885867
TDA_S522_05 26 2011.17.48 45 2806211 bwm 512 13D 72456 | 630 |01 [5/26/20115- | 641252806211 | 641252878667 m
TDA_S22_05.26.2011.17.48.45 2806211 bwm B7235E3D8 512_13D 76344 804  F1 5/26/2011548.. 641252806211 641252883155 5
I- TDA_522_05.26.2011.17.48.45.2806211.bwm | B720412AC | S12_13D 69744 | 8.04 [01|526/20115...| 641252806211 | 64125.2875955 -
C\..  TDA 522 05.26.201117.48.45 2806211 bwm B7221E630 512130 74160 89 50 5/26/2011548.  GA125200621 641252880371
|| C-_ | TDA_S22_05 26 2011.17.48 45 2806211 bwm | B72453914 | S$12_ 13D | 66960 | 899 |01 [5/26/20115_ | 641252806211 | 641252873171 -
EN TDA_522_05.26.2011.17.48.45 2806211 bwm B727DF280 511_125 T0248 940 6A 5/26/2011 548 541252806211 64125.2876459
[ C-... | TDA_S22_05.26.2011.17.48 45 2806211 bwm | BZ27DF2B4 | S11_125 | 63048 | 940 |01|5/26/20115._ | 641252806211 | 641252869259 m
TDA_S22_05.26.2011.17.48.45.2806211 bwm E727FFABO 511_125 67128 1185 53 5/26/2011545. 641252006211 641252873339
TDA_S22_05 26 2011.17.48 45 2806211 bwm | B72BFACA1 511_125 59928 | 11.85 |6E [5/26/20115- | 641252806211 | 641252866139 -!
TDA_S22_05.26 2011.17.48 45 2806211 bum B72344400 511_128 64608 1235 4F 52672011545 64152006211 GA125.3870819 5,
m ] '
| (7199 7%
ecoding path: C:\Acoustic\TDA_522 003
Ready.

Figure 5.9. Options at the Top of the Decoder Window (highlighted in red) Are Disabled during the
Directory Decoding Process. The progress bar at the bottom of the window (also highlighted
in red) indicates processing advancement.

5.2.7 Stopping the Directory Decoding Process

To stop data decoding within a directory after it has begun select the Stop Decoding button
(highlighted in Figure 5.10). The results from files that have been processed will be saved automatically
to the Results file.
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= Decode Directory | |  Decode File | | Real Time Decods @ Decoder Options | | @1 Resut / Save Options | |5 Save Resuts Iu Stop Decoding I ' Clear Resulis
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[7] Fix Range
- 20
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Click Unzooms,
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TDA_S22_05.26.2011.17.48 45 2806211 bwm | B72453914 | S12 13D | 6696.0 | 899 |01 |5/26/20115-_| 641252806211 | 641252873171 m
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[ C-... | TDA 522 05.26.2011.17.48.45.2806211.bwm | B727DF2B4 | S11 125 | 6304.8 | 9.40 |01 |5/26/20115... | 641252806211 | 64125.2869259 m
[ TDA_522_05.26.2011.17.48.45.280621 1 bwm B727FFABD S11_125 67128 1185 53 5/26/2071545 641252006211 641252873339
|| C-. | TDA 522 0526.2011.17.48 45 2806211 bwm | B72BFACA1 S11_125 59928 | 11.85 |6E |5/26/20115- | 641252806211 | 641252866139 -
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Decoding path: C:\Acoustic\TDA_522 003
Ready.

Figure 5.10. Select the Stop Decoding Button to Terminate a Directory Decode

5.3 Real-Time Decoding

Real-time decoding is accomplished when the JSATS detector and decoder are running
simultaneously. When the JSATS detector is running and collecting files, the decoder can automatically
access and decode the new waveform files created by the detector. This assists in managing the number
of waveform files saved because post-processing will not be required and waveform files can be decoded
as they are acquired, then discarded. However, if retaining waveform files after decoding is required for
future investigation, the decoder can rename the waveform file names extension and save the processed
files.

5.3.1 Real-Time Decoding

Real-time decoding is customized and launched by selecting the Real Time Decode button
(highlighted in Figure 5.11).
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‘s JSATS Decoder.net [3.2.0.27927] - [TDOAS D[TDOAS D 5.5.2008 RELEASE]]
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Saving data to C:\Users\D3Y371\Desktop‘results csv
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TDA_522_05.26.2011.17.48.47.2696549 bwm BTzFBFBz 511_125 (:‘1752 538 01 5/26/2001 545 (;41272@36549 641272758301 44
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o TDA 522 05.26 2011 17.48.47 2833153 bwm BMA s12 130 130200 867 | SF 52672011548 641272853159 272023355
‘

Decoding path: C\Acoustic\TDA_S22_003

Ready.

Figure 5.11. Real-Time Decoding Option (highlighted in red)

When the Real Time Decode button is selected, the Real-Time Decoder Options dialog box shown in
Figure 5.12 opens.

‘W Real-Time Decoder Options [-=-
Directory
=3
Include Sub-directories Browse
[[| Rename Extension After Decode
Delete File After Decode []
Milliseconds before decoding 100 B
Maximum Number of Threads 2 =
Number Of Cores: 2
Cache expiration time (mins) |5 B
[ Ok ] l Cancel
Ready. i

Figure 5.12. Real-Time Decoder Options Dialog Box
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Enter the name of the directory where the JSATS detector has been directed to save data into the
Directory text box (Figure 5.13). Confirm that you are decoding candidate tag waveforms from only one
receiver board with the JSATS decoder. Multiple copies of the JSATS decoder can be run to real-time
process waveform files from multiple receiver boards simultaneously if enough cores are available on the
CPU to handle the additional processing. A multi-core CPU or computer with multiple CPUs is
necessary to operate real-time decoding during data acquisition.

“r Real-Time Decoder Options E\@
Directony
= C\ACHTED
ChAcoustic

[FT"ReEname ExXtension After Decode

Delete File After Decode [
Milliseconds before decoding |100 B
Maxaimum Number of Threads 2 =

Number Of Cores: 2

Cache expiration time (mins) 5 2

[ Ok ] ’ Cancel

Ready.

Figure 5.13. Real-Time Decoder Directory Selection

As a directory name is entered, the text box will suggest directory names that are available on the
computer. The directory may also be located by pressing the Browse button and navigating to the
directory in the Browse For Folder dialog box (Figure 5.14).
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Browse For Folder

@' Desktop
+ .D My Documents
= _J My Computer
# &3 My Network Places
2| Recyde Bin
=) denavo
4 [ ISATS_DECODER_v1.10-49
3 0 Mav2.4
|5) Mew Folder
+ |2) personal
|2 sharc
+ | J) sharc-output

&) (o)

Figure 5.14. Real-Time Decode Directory Browse for Folder Option Dialog Box

5.3.2 Include Sub-Directories

Real-time decoding can be achieved with a single directory or, if the Include Sub-directories option
is selected, a directory and its sub-directories (Figure 5.12). It is recommended that the Include Sub-
directories option always be selected.

5.3.3 Rename Extension After Decode

The Rename Extension After Decode option (Figure 5.15) will rename decoded files with a .com
extension, by default. When this option is selected, the renamed files will be saved and the Delete File
After Decode box will be inaccessible (Section 5.3.4). The Rename Extension After Decode feature is
very useful if all waveforms are being saved, including those that have been decoded, and the decoder
cannot keep up with the number of incoming waveform files. If the number of candidate tag waveforms
to be processed by the decoder overwhelms the real-time feature of the decoder, the user can post-process
the remaining files later using the Decode Directory option (see Section 5.2). The decoder will only
decode files that have the .bwm extension; it will ignore files that have other extension designations.
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wr Real-Time Decoder Options EIIEI
Directory
7 C:M\Acoustic
Include Sub-directories
Rename Extension After Decode
Milliseconds before decoding |00 z
Maximum Number of Threads 2 =
Number Of Cores: 2
Cache expiration time (mins) |5 z
l Ck l l Cancel
Ready.

Figure 5.15. Real-Time Decoder Options Dialog Box

The extension of the renamed file can be changed from .com to any extension if the file
“JSATSDecoder.net.exe.config” file is modified with a text editor (e.g., Notepad or WordPad). This
configuration file can be found in the directory in which the JSATS decoder program was installed on the
computer, usually the JSATS Decoder Program Files directory (Figure 5.16). Near the bottom of the file,
there is a RenameExtension setting. Within the two <value></value> tags, the extension can be changed
from .com to the desired extension, such as .cmp (Figure 5.17).

8

| (-
@le . € 05Disk (C:) » Program Files (x86) » JSATS » JSATS Decoder » o
Organize = Include in library « Share with = Burn Mew folder ==+ O .@.
-
- Eavorites - Mame Date modified Type Size
!
Bl Desktop . Decoders 3/11/2013 10:37 AM  File folder
=] Recent Places N applicationICOM.ico 3/19/2012 415 PM Icon 2 KB
£ J'E“E. DecoderQfTheRings.ico 3/19/2012 4:15 PM Icon 2KB
il Libraries %) JSATSDataEngine.dil 3/19/2012 415 PM Application extens... 39 KB
3 Documents ""'."E. ISATSDecoder.net.exe 3/19/2012 4:15 PM Application 1181 KB
& Music — & J5ATSDecoder.net.exe.config 7/6/2011 3:14 PM XML Cenfiguratio... G KB
=] Pictures %) JSATSDecoderTDOAGD.dII 3/19/2012 415 PM Application extens... 98 KB
E Videos % JSATSVisualization.dll 3/18/2012 4:15 PM Application extens... 29 KB
%) JSATSWaveformPReader.dll 3/19/2012 415 PM Application extens... 55 KB
M Computer
£, 05Disk (C:)
¥ SF_turbine (\V\PH —
9 iterns
4

Figure 5.16. The JSATS Decoder Configuration File Is Commonly Located in the Program Files
Directory
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</setting>
</JSATS. Properties. Settings>
</usersettings>
<applicationSettings>
<1SATS. Properties. Settings>
<settﬁn? name="TagFileDelimeter” serializeAs="5tring" =
<value>,</value>
</setting>
<settipg pame=_RBepameExtension” serializeAs="5tring">
</setting>
</JSATS.Properties. Settings>
</applicationsettings:>
<startup><supportedrRuntime version="v4.0" sku=".NETFramework,version=v4.0"/></startup></configuration>

4 m 2

Figure 5.17. The File Extension for Renamed Files Can Be Changed by Modifying the Configuration
File

5.34 Delete File After Decode

Selecting the Delete File After Decode checkbox (Figure 5.15) will result in waveform files to be
deleted after they have been decoded. As a precautionary measure, this option is not set by default to
avoid deleting files until all aspects of data flow through the JSATS receiving system have been verified
to be functioning as intended.

5.3.5 Milliseconds Before Decoding

The decoder will pause for a few milliseconds prior to decoding a newly saved file, allowing the
detector to finish writing the file to disk. The recommended wait time is 100 ms—the default value in
the Milliseconds before decoding spin box found in the Real-Time Decoder Options dialog box
(Figure 5.15). If the wait time is too short, the decoder will attempt to read the waveform before the
detector has completed writing the file to disk and the system will crash.

5.3.6 Maximum Number of Threads

Selection of the Maximum Number of Threads in the Real-Time Decoder Options dialog box
(Figure 5.15) has the same effect as the selection of the maximum number of threads in the Decode
Directory dialog box (Section 5.2.5).

The Maximum Number of Threads option allows the user to increase or decrease the number of
instances of the decoder running at any one time. If the number of threads is the same as the number of
cores, the application will decode that number of files simultaneously, allowing the application to decode
files more quickly. If the number of threads exceeds the number of cores, the application will attempt to
decode as many files simultaneously as possible.

When using real-time decoding, it is best practice to increase this field to as high as possible without
affecting other applications. The maximum value of the field is twice the number of CPU cores. When at
the maximum, the JSATS application will consume 100% of the CPU cycles available if files are being
detected at a high rate.
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5.3.7 Cache Expiration Time (mins)

The Cache expiration time (mins) option (Figure 5.15), found in the Real-Time Decoder Options
dialog box, is the maximum amount of time the application will store tag codes in the buffer memory
before writing them to file. For example, if the cache limit is 1000, and the expiration time is 30 minutes;
when the decoder collects 200 tag codes in 30 minutes, it will write all 200 to the results .csv file. If it
collects 1000 tag codes in 15 minutes, with the same expiration time, all 1000 will be written to the
results .csv file after 15 minutes. This feature is useful in quiet environments or other circumstances
when the number of candidate waveforms per unit time is low.
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6.0 Beacon Monitoring

This section describes an advanced decoder feature—beacon monitoring. This option monitors the
codes transmitted by beacons deployed in the study area. Receiving and monitoring beacon transmissions

assists in verifying the operation of hydrophones in a JSATS receiving array and are used to estimate
detection range and detection efficiency.

6.1 Statistics and Beacon Monitoring Window

Select the Statistics and Beacon Monitoring tab in the Decoder window to open the beacon
monitoring options and related controls (Figure 6.1). Selections include Load Beacon File, Save Beacon
List, Add, Delete, Edit Selected Beacon, Stats Options, Delete Beacons, and Clear Statistics.

A list in the upper frame of the Decoder window displays beacons that were entered manually (see
Section 6.2), beacons added using the context menu option (Section 4.2.3), or beacons added by file
selection (see Section 6.6). Figure 6.1 shows three beacons in the beacon list.

‘e JSATS Decoder.net [3.6.0.27790] - [TDOA6 DTDOAG D 5.5.2008 RELEASE]]

& File Edit View Tools Windows
@ TDOAS D

TOOAG D
7 Decods Directary | | J  Decode Fie | [ Real Time Iy [® Decoder Optons | (7! Resul / Save Options | [l Save Rt |

Waveform Piots | Statistics and Baacon Montoring |+

Statistics and Beacon Monitoring Tab = Gl

[ T Fi\e] [H e ugz] IJ Add ] [I.i Delete] [qi Edit Selected Bescun] [G Stels Oplmn!l Delete Bescuns] [ Deerta‘isncs]

Beacon Name  Tagoode  Hydop..  Slaus  Expecied Ping Rele Average Ping Rele  Courts Lost Seen

BeaconX G7B12  SYS_01 00 0 1/1/0001 12:00:00 A
Beacon G714z SYS_02 00 0 1/1/0001 12:00:00 A
BeaconG G761 SYS_03 00 ] 1/1/0001 12:00:00 A

Beacon Monitoring Options

(Stft + Fight Qiick Lnzooms)

Saving data to C:\Users'd ¥041\Deskiop\Decoder\results.csv Display Tags (7] Insent Resuits attop of ist (] Save Orly Vaiid Tageodes ] Show Orly Vil Tagcodes

H  Path Filename Tageode  Hydrophone Name  TOA SNR T Date Seconds From Midright  Absolute Time Fhase Margin  Channel

Decoding Finished

Ready.

Figure 6.1. Statistics and Beacon Monitoring Options
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The beacon information contained in the spreadsheet includes the following:
e Beacon Name — an alias assigned to the beacon by the program user

e Tagcode — the code transmitted by the beacon, the code must include a G at the beginning of the tag
code

e Hydrophone Name — the alias for the hydrophone receiving the beacon code (assigned in the Detector
software)

o Status — decoder assessment of the operating status of the beacon

o Expected Ping Rate — the number of transmissions per unit time by the beacon

e Average Ping Rate — the number of transmissions per unit time observed for the beacon
o Counts — the number of times the beacon has been detected within a period of time

e [ast Seen — the last time the beacon was detected.

6.2 Adding a Beacon to the Statistics and Beacon Monitoring List

To manually add a beacon, press the Add button in the Statistics and Beacon Monitoring window
(Figure 6.1), which will open the Edit Beacon dialog box. Enter the beacon information in the Edit
Beacon dialog box and press OK to accept the changes or the Cancel button to reject the changes (Figure
6.2). Tag codes can also be added to the beacon list by selecting a row(s) in the Results file, right-
clicking to open the Context menu, and selecting Monitor Tagcode from the options (Section 4.2.3).

Edit Beacon ]
MName Beacon
Tagcode G7F23234AC
Hydrophone sYS_M

in
¥

Ping Rate (sec)

X 0.00 :
Y 0.00 :
Z 0.00 :

| oK | |Cann::e| |

Figure 6.2. Edit Beacon Dialog Box

6.2



6.3 Deleting a Single Beacon

To delete a beacon, select the beacon from the list by clicking on the row, which will highlight the
row in light gray (Figure 6.3). When the Delete button is selected, the beacon will be removed from the
list.

4 JSATS Decoder.net [1.1.0.21782] - [TDOA6a[TDOA6a 5.5.2008 RELEASE]] A=
W Bl Edt View Toos Windows -8 x
i @DPK @ TDOASa @ TDOASD
TD0ABa
L7 _Decode Drectoy | (4 Decods Fe | [ Real Tme Decode | [§)_DocoderOptions | (- Resuk / Save Options | [l Save Resuts |
Waeform o | Statitios and Beacon Montorng
[L7_Loat Boacon Fie | (id_Save Beacon st | [y Adf] (Ed_pekte ] [ B seected Beacon | (E_sias Options | (B3 peete Beacons | [ Gear sttsics |

Beacon Mame | Tagcode | Hycfo.. | Status | ExpecteBPTg TN ersge Ping Raste | Courts Last Seen
Beacon &7 SYE BT Beacon. B (1] (] /70001 T2 0000 A

(Shift + Right Click Unzooms)
Saving data to C:\Documents and Seftings\d3m276\Deskiop esuits.csv [ save Only Vaid Tagcodes [ Show Only Vaid Tagcodes

#| Path Flename Tagoode | Hydrophore Name | TOA | SNR | C. Date Seconds From Midright | Absolute Time: Phase]

fle. The beacon fil could not be created

Ready.

Figure 6.3. To Delete a Beacon, Highlight the Row and Select Delete

6.4 Deleting All Beacons from the List
To delete all beacons from the Beacon List, press the Delete Beacons button (Figure 6.1).

When the Delete Beacons button is pressed, an alert dialog box will open (Figure 6.4) requesting
confirmation of the command to clear the beacon list. Select Yes to clear all beacons from the list or No
to cancel the Delete Beacons command.

Confirm Clear Beacon List x

Are you sure you want to dear the beacon list?

ot [ w |

Figure 6.4. The Confirmation Dialog Box to Delete All Beacons on the List

6.5 Editing a Beacon

To edit the information for a beacon, select the beacon from the list and press the Edit Selected
Beacon button (Figure 6.1). The Edit Beacon dialog box will open (Figure 6.2). Edit the beacon
information as needed, then press OK to accept changes or Cancel to reject the changes.
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6.6 Loading a Beacon File

Beacon information can also be entered into the beacon list using an ASCII text file. Each line of the
file contains the information for one beacon in the correct file format, as described in Section 6.1. An
example text file displaying three beacons as viewed with Notepad is shown in Figure 6.5.

W beaconFile.txt - Notepad g@
Flle Edit Format View Help

Beaconx, 6723112, sys_01, 5, 0,0,0

Beacong, 723412, sys_02, 2, 0,0,0

Beacony, G722146, svys_03, 6, 0,0,0

Figure 6.5. Beacon List File Example Using Notepad

The sequence of operations to load a beacon text file is initiated by pressing the Load Beacon File
button (Figure 6.1).

Navigate to the beacon text file in the Open file dialog box and initiate it by clicking the Open button
(Figure 6.6). The file loads to the spreadsheet as shown in Figure 6.7.

Open

Lookin: | £ JSATS_DECODER v1.10-49 ] © &* > =-

[C5)JSATS_DECODER _v1,1.0-49

&

My Recent
Documents

s =
cEm § )
w O
d : "

o

>~

File name: |beaconFie.t:d [V] [ Cpen ]
My MNetwork Files of type: | [v] [ Cancel ]

Figure 6.6. The Text File Containing Beacon Information Is Selected from the Open File Dialog Box
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“ir JSATS Decoder.net [1.1.0.21782] - [TDOA6a[TDOA6a 5.5.2008 RELEASE]]

M=%

wWr Fle Edit Windows
i @ DPSK @ TDOASa i@ TDOASD

View  Tools

- X

TD0AGa

[ 7 Decods Dirednryl [_J Decode File ] [E] Real Time Decode ]

lﬂ Decoder Options l [L Result / Save Options ] [H Save Results ]

Waveform Plots | Statistics and Beacon Monitoring |

5" | Clear Results

.7 Load BeaconFie | [l Save Beacon st | [y Add | [l Delete] [ Exi Selected Beacon | [ Stals Opions | [ Delete Beacons | [ 4 Clear Statstis |
Beacon Name Tagcode | Hydro.. Status Expected Ping Rate Average Ping Rate Counts Last Seen
BeaconX G312 5YS_01 el 5 00 1] 14170007 12:00:00' A,
Beacong G723412  5YS5_02 0.0 0 1/1/0001 12:00:00 A...
Beacony Gr22146  5YS_03 0.0 0 1/1/0001 12:00:00 A...
(Shift + FRight Click Unzooms)
Saving data to C:\Documents and Settingsd3m276"\Desktop‘results.cav [ save Cnly Valid Tagcodes [] Show Only Valid Tagcodes
#/| Path Filename Tagcode Hydrophone Mame | TOA SNR C. Date Seconds From Midnight | Absolute Time Phase
(& m [l]

Could not read beacon file, The beacon file could not be created.

Ready.

Figure 6.7. Beacon List Loaded from an ASCII Text File

6.7 Saving a Beacon File

When a beacon list is complete, it is saved by pressing the Save Beacon List button (Figure 6.1).

When the Save Beacon List button is selected the Save 4s file dialog box opens (Figure 6.8). Create

or navigate to the directory to which to save the beacon list and type the name of the new beacon list file.
Select the Save button to save the file or Cancel to reject the process.
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Save As

Save n: | () JSATS_DECODER v1.1049 ¥ © 2 = @=-

'E_ [C3)35ATS_DECODER_w1.1.0-49
My Recent
Documents

=]

Desktop

F
7

My Computer
‘g File name: |newBeacon File: cav] [v] I Save ]
My Netwarl Save as type: | [v] [ Cancel ]

Figure 6.8. When Saving a Beacon List the Save As Dialog Box Opens, Prompting Insertion of a File
Name

The decoder keeps a local list of all manually added beacons or those loaded using ASCII text files.
The Save Beacon List function saves a beacon list as a file that can be loaded into the decoder program
running on other computer systems.

6.8 Setting Statistics Options and Saving Stats Options

The details for the computation of beacon statistics can be changed by pressing the Stats Options
button (Figure 6.1).

Pressing the Stats Options button opens the Statistics Options dialog box shown in Figure 6.9.
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Statistics Options X

[JiCompute Statistics:

Hours Minutes Seconds
Compute Statistics over 1 B 0 B 0 8
Require g ::: tagcodes to compute status

Ping Rate Tolerance 30 +/- geconds

[«

[] Save Statistics Every | 60 4| minutes

To location:
c\Beacon_Stats‘beacon_stats cev

Browse

| ok || cencel |

Figure 6.9. Statistics Options Dialog Box

6.8.1 Compute Statistics

In the Statistics Options dialog box, the Compute Statistics box must be checked for statistics to be
computed for tag codes or beacons (Figure 6.9).

6.8.2 Time Period for Computing Statistics

The Compute Statistics Over option identifies the time period in hours, minutes, and seconds within
which the decoder will compute statistics. Statistics are calculated over a moving window of the duration
specified. By default the duration is an hour, as shown in Figure 6.9.

6.8.3 Tag Codes Required to Compute Statistics

The Require [—] Tagcodes to Compute Status option designates the number of observations the
decoder will make before computing the statistics needed to report beacon status (Figure 6.9).

6.8.4 Ping Rate Tolerance

The average ping rate value will seldom exactly match the expected ping rate value. The Ping Rate
Tolerance option allows the user to set a specific range within which the average ping rate can vary and
still be considered to be working correctly. The example in Figure 6.9 shows a ping rate tolerance range
of +/- 3 seconds.
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6.8.5 Saving Statistics

The Save Statistics Every [—] Minutes checkbox and spin box instruct the decoder how frequently
to save statistics to the statistics file described in Section 6.8.6. The Save Statistics Every
[—] Minutes box must be checked to enable the save function (Figure 6.9).

6.8.6 Saving Beacon Statistics

The To Location text box identifies the location where the statistics file will be saved. During each
save, the new statistics will be appended to the statistics file. Enter the directory and name of the file in
the text box or press the Browse button, navigate to the preferred directory, and enter a file name
(Figure 6.10). Select Open to save or Cancel to reject the process.

Open
Look in: | ) Beacon_Stats ™ ¢ ¥ £ -
5 F“—_h] beacon_stats.csv
:3 Ill?“ECUW of beacon_stats.cav
My Recent
Documents
=
Desktop
My Documents
-
5
My Computer
‘».‘] File name: beacon_stats.csv| ™
- —
My Network Files of type: £

Figure 6.10. The Open Dialog Box where Beacon Statistics Will Be Saved

6.9 Clearing Statistics

The beacon statistics being displayed in the Decoder window can be cleared by pressing the Clear
Statistics button (Figure 6.1). The results will be deleted and will not be saved unless saved previously.
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7.0 Data and File Formats

File formats for beacons, beacon statistics, and decoder results are described in this section.

7.1 Beacon File Format

The beacon file configuration is a comma separated file format as shown in Figure 7.1. The columns
within a row for a single beacon are as follows:

e Beacon Name

e Beacon Tagcode

e Hydrophone Name
o Expected Ping Rate
e X Position

e Y Position

e 7 Position.

4 beaconFile.txt - Motepad g@

Eile Edit Format Wiew Help
Beacon¥, G723112, svys_01, 5,

Beacong, G723412, sys5_02, 2
Beacony, G722144, sys_03, &

Figure 7.1. Beacon File Format Example

The X, Y, and Z position columns are not used by the decoder and are only placeholders to indicate
the location of the beacon if needed for reference purposes.
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7.2 Beacon Statistics File Format

The beacon statistics file (Figure 7.2), which is appended after every Save Beacon Statistics
procedure, has the following format:

o Statistics Heading — Time and Date of save
e Column Headings:

— Beacon Name

— Beacon Tagcode

— Hydrophone Name

— Expected Ping Rate

— Average (or observed) Ping Rate

— Position X

— Position Y

— Position Z.

o) beacon_stats.csv - Notepad g@

File Edit Format View Help

Statistics At - 4/5/2010 1:51:35 PM

Name, Code, SystemMame - Hydrophone, Expected Ping Rate, Average Ping Rate, Position X, Position Y, Position Z
Beacon,G7235A33F,520_005,5,6.13,0,0,0

Beacon, B72784267,520_00s, 5,0.00,0,0,0

Beacon, G7297202e,520_005,5,0.00,0,0,0

statistics At - 4/5/2010 1:52:35 PM

Name, Code, SystemMame - Hydrophone, Expected Ping Rate, Average Ping Rate, Position X, Position Y, Position Z
Beacon, G7235A33F, 520_005, 5,6.66,0,0,0

Beacon,B72784267,520_005,5,0.00,0,0,0

Beacon, G7297202E, 520_00s, 5,0.00,0,0,0

Figure 7.2. Beacon Statistics File Format

Specific time and date statistics and column headings are repeated each time the file is appended.

7.3 Decoder Results File Format

The Results file is formatted as shown in the Excel spreadsheet in Figure 7.3. Data rows are
configured as follows:

e The first line is blank.

¢ The second line describes the decoder’s assembly file, useful developer information for
troubleshooting.
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o The third line describes the decoder type (name), version, and options.

o The fourth line contains the column headings.

o The next lines are the data. Each line represents a single tag code, possibly from the same

hydrophone, possibly from the same file.

9 = results 20130314 1_Decoder Tankl 110 data.csv - Microsoft Excel [= [ 5 [y
m Home | Inset  Pagelayout  Formulas  Data  Review  View  AddlIns  Acobat a@od =
B :E:Zy . Calibri S c AN === e SiwapTet General }g ﬁ‘?} Normal Bad j:u :r‘ ;J %::Itfsum 7 %v cﬁ
Paste o Formatpanter | B 1 T | Hi~ O A - EMerge@ Center - | $ - % 5 | %8 08 F%-’r'\nd;gﬁ‘n;\v asFuT;rE\Eetv Good Neutral Insert Delete Format | o\ é:tr:r&' ;;T:ﬁrs:
Clipboard Font Alignment Number Celis Editing
Al - S ~
A B C D E F G H 1 J K M N (o} P Q R s T :

1 1 E

2 JSATSDecoder.i Version=3.6. Culture=neui PublicKeyToken=null

3 TDOA6D TDOAG D 5.5. Time differer PeakThresh ( PeakWidthRa ClipOffset Phase20.75 Phasel0.25 FreqBin 2:SigCntMin5  Window 6hSize 50 Peakwidt MIinSNR L. StartChan EndChannrename False

4 FILEPATH FILENAME  HYDROPHONIFILETIME_SECSIGNALTIME_TAGCODE TOA_ MICRO SNR_DB CRC PHASEMARGIN CHANNEL

5 C:\Users\d3fo4 Tank1_05.09. Ch2 54983.812 54983.81282 G7200C7E9 818.39 42.98 0 9.5 2

6 C:\Users\d3f0d Tankl_05.09. Ch2 54383.812 54983.81282 G7200C7E9 818.39 40.25 0 9.31 2

7 |C:\Users\d3f04 Tank1_05.09. Ch1 54983.937 54983.94106 G72EBC503 4060.75 33.99 0 6.75 1

8 C:\Users\d3fo4 Tankl_05.09. Ch2 54983.937 54983.94062 G7261ED2A 3618.71 38.35 0 7.38 2

9 C:\Users\d3f0d Tankl_05.09. Ch2 54383.937 54983.94062 G7261ED2A 3621.03 3717 0 7.94 2

10 C:\Users\d3f04 Tank1_05.09. Ch2 54983.937 54983.94062 G7261ED2A 3618.71 35.04 0 7.62 2

11 C:\Users\d3f04 Tankl_05.09. Ch2 54383.937 54983.94131 G72974574 4305.47 27.21 0 6.25 2

12 C:\Users\d3f04 Tank1_05.09. Ch2 54984.14  54984.1469 G72A5FF84 6898.83 16.75 0 6.25 2

13 C:\Users\d3fo4 Tank1_05.09. Ch2 54984.14 54984.14236 G7204B72A 2361.95 15.25 0 8.12 2

14 C:\Users\d3f04 Tankl_05.09. Ch2 5438414 54984.14236 G7204B72A 2361.95 14 0 7.69 2

15 C:\Users\d3f04 Tank1_05.09. Ch2 54984.14 54984.14866 G723B1C30 8658.09 12.45 0 5.88 2

16 C:\Users\d3f04 Tank1_05.09. Ch2 54984.093  54984.0959 G724C74EF 2897.73 3146 0 6.72 2

17 C:\Users\d3f04 Tankl_05.09. Ch2 54384.093  54984.0959 G720199E9 2897.73 28.16 0 7.78 2

18 C:\Users\d3fo4 Tank1_05.09. Ch2 54984.093 54984.09623 G725BFFCL 3231.34 28.16 0 8.25 2

19 C:\Users\d3f04 Tankl_05.09. Ch2 54384.093 549384.09544 G72002C20 2436.31 27.43 0 6.97 2

20 C:\Users\d3f04 Tank1_05.09. Ch2 54984.281 54984.28169 G720E7238 685.13 34.55 0 8.47 2

21 C:\Users\d3fo4 Tank1_05.09. Chl 54984.265 54984.26649 G7208CF5D 1487.1 20.52 0 9.62 1

22 C:\Users\d3f04 Tank1_05.09. Ch2 54384.265 54984.27997 G72387780 14974.73 16.44 0 6.69 2

23 C:\Users\d3f04 Tank1_05.09. Ch2 54984.359 54984.36196 G7242EE5C 2957.22 42.2 0 8 2 -
4« * | results 20130314_1_Decoder Tank . ¥J [0KN [T ] » ]
Ready | |E@ @ 100% (=) y] ()

Figure 7.3. Results File Format

The data columns contain the following information:
e FILEPATH — directory name of the decoded waveform file
o FILENAME - file name
¢ HYDROPHONENAME — name of hydrophone where the tag waveform was detected

o FILETIME SEC_FROMMIDNIGHT - seconds from midnight (fractional) when the file was created
using GPS clock

o SIGNALTIME SEC FROMMIDNIGHT - seconds from midnight (fractional) when the tag signal
was detected using the JSATS receiver GPS clock

TAGCODE - tag code decoded from the detected waveform

TOA_MICRO_SEC — time of arrival relative to the start of the file in microseconds signal when the
waveform was decoded

SNR_DB - Signal-to-noise ratio in decibels — SNR for the waveform relative to the background noise
of the environment

CRC — cyclic redundancy check computed over the 16-bit binary representation of the tag code
PHASEMARGIN - confidence metric for binary phase-shift keying phase transitions
CHANNEL — data channel.
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8.0 Command Line Decoder

The Command Line decoder is a lightweight version of the JSATS decoder. This version is intended
for post-processing of .bwm files and is not designed for real-time decoding. All major post-processing
functionality in the graphical user interface (GUI) version of the JSATS decoder is available in the
Command Line decoder.

The argument format for the Command Line decoder is as follows:

JSATSDecoderCommandline.exe <directory containing .bwm files> [-r to check sub-
directories] [- o .csv file name] [-p to use parallel processing].

The path to decode is required; the options (parallel, out file, and parallel) are not. By default, only
top-level directories are searched, waveform files are decoded serially, and output is written to results.csv
files and will be in the same directory as the program.

For example, to decode all waveform files in the directory C:\.bwm Files, the following command is
entered:

>JSATSDecoderCommandLine.exe “C:\.bwm Files”

Decoding speed can be increased using parallel decoding. To enable parallel decoding, the following
command is entered:

>JSATSDecoderCommandLine.exe “C:\.bwm Files”-p

If the results are to be saved to C:\myResults.csv and decoded in parallel, the following command is
entered:

>JSATSDecoderCommandLine.exe "C:\.bwm Files" -p -o C:\myResults.csv
To check all the files in the C:\.bwm Files sub-directories, the —r option is used:
>JSATSDecoderCommandLine.exe “C:\.bwm Files” —r

For example, two hard drives labeled E: and F:, respectively, contain tag waveforms to be decoded.
Decoding needs to be completed as quickly as possible, so the decoders will be run on the processing
computer and results will be saved on the computer desktop.

Two instances of the Command Line decoder prompts are needed to decode the waveform files on the
hard drives. The first prompt is

>JSATSDecoderCommandLine.exe “E:\” —p —r —o “C:\Users\User\Desktop\e drive.csv”

After entering the first prompt, press Enter and select the second prompt. The second prompt will
be:

>JSATSDecoderCommandLine.exe “F:\” —p —r —o “C:\Users\User\Desktop\f drive.csv”
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After the prompt has been completed, press Enter to begin processing the waveform files. The
format of the results files from the Command Line decoder will be of the same format as the GUI version
of the JSATS decoder (see Figure 7.3).
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