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1 LOPC SOFTWARE OVERVIEW

The LOPC graphical user interface (GUI) serves four main roles:

1. Instrument Control
The user interface provides the user with a simple interface to control the instrument (LOPC)
without knowledge of the underlying instrument or control commands.

2. Data Acquisition
The LOPC software acquires data from the instrument via a serial port and parses the data
using a framed, binary byte-stuffing protocol.

3. Real-time Data Processing and Display
Data collected by the software is processed in real-time and graphically displayed for easy
interpretation by the user.

4. Data Playback
Raw data files can be replayed for post-cruise observation and analysis purposes.
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2 INSTALLATION

2.1 System Requirements for LOPC Data Acquisition Computer
Minimum system requirements:

o PC with a Pentium IV (1 GHz or greater) processor (non-Celeron)
Microsoft Windows 2000, Service Pack 2 or later
256 MB of RAM

Super VGA Monitor: 1024 x 768 resolution or higher, minimum 16 bit color (65535
colors)

CD-ROM drive

2 GB free hard-disk space (mostly for data collection and storage)

0o 0 D

MS Windows compatible mouse

O 0 0 O

Two (2) available serial ports

Recommended system requirements:

0 40GB (or greater) hard-disk
Long periods of profiling can yield data sets in the order of 100’s of MB and even GB'’s

o CD-R or CD-RW drive
Data backup

a 3D graphics card with 32MB (or greater) on-board RAM
Increases computer processing efficiency and graphical “smoothness”

OM-0400-0-03-123 Brooke Ocean Technology Ltd.
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2.2 Software Installation

Proper installation of the LOPC software is crucial for correct operation. During installation, the
setup program registers components with the operating system and stores various registry keys
that the software requires for proper operation.

Installation of the interface software is a three-step process:
Step 1

Insert the LOPC Installation CD and run the ‘LOPCvXXX-Install.EXE’ file found on the CD by
double clicking on the file.

Step 2
Follow the instructions given by the installation program.

Step 3
Run the software by clicking Start > Programs > Brooke Ocean Technology > LOPC > LOPC

B Grooke Ocean Technology » Data Logger 4 h
MYP Controller AGE LOPC1.23 0 e LOPC v1.23

Mero » LOPC Command Sender "E User Manual
Programs e

M I

Windows Update

v Documents

E-—‘ Settings 3

j"‘J Search 3
Q. Help and Support

,5' Run...

E Shut Dawr. ..

OM-0400-0-03-123 Brooke Ocean Technology Ltd.
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3 DESCRIPTION

3.1 Main Menu

The main menu provides access to all user configurable options and the various data display
features.

FLOPC - Laser Optical Plankton Counter [Data Collection, Processing and Display]

File ©Commands Display Settings Options Tools Help

NOTE: Menu options that load dialog (popup) windows for further configuration are
indicated by the ... following the menu option. Also, a menu option followed by »
indicates a sub-menu to follow for this selection (see Data Storage menu option
in section 3.1.1).

3.1.1 File

The File menu provides data file operations.

FLOPC - Laser Optical Plankton Counter [Data Collection, Processing and Display]
File ©Commands Display Settings Cptions Tools Help
Cpen File (Data Plavback), .. Cerl4+O |

Data Starage Diata Storage Direckary, ., Chrl+A+S
Recent File Drata File Maming. .. Chrl+-AlE+HR
Exit

Open File (Data Playback)...

This function allows playback of a previously acquired raw data file. The interface behaves as if
real-time data acquisition were in progress with the exception of controlling playback speed.
This feature will be discussed in detail in section 7.

Data Storage > Data Storage Directory

Sets the directory/folder where the data files will be stored during data acquisition. The default
value of ‘C:\" is configured during installation. To change this, open the ‘Data Storage
Directory’ dialog window; navigate through the directory structure to find the desired directory
(or create a new folder/directory). When the desired folder is found or created, double click it
and then click the ‘Select’ button to save the selection. Ensure that the correct folder path
appears in the ‘Current Folder’ window before clicking Select; otherwise, an incorrect folder will
be selected.

OM-0400-0-03-123 Brooke Ocean Technology Ltd.
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5
select folder ed |
Look ir: | 9 LOPC_DATA ~| « &k E-
| Test Data
| Datalogger
Current Folder
|E:"xLEIF'E_D.ﬂ'-.T.ﬁ. Select I Cancel
v
Data Storage > Data File Naming
A dialog is loaded to configure data file naming properties.
x| B

NAMIMG SCHEME FOR DATA FILES.

Iv USE AUTOMATIC FILE NAMING

If 'Use Automatic File Maming' box iz checked, filenames will be
automatically named according to the standard format;
"LOFC_DATE_TIME"

[Fthiz bow is WOT checked, custom file naming will be used! [ this
made the user will be prompted for & filename of their choice after the
START LOGGEING! buttan s clicked..

Change D'ata Storage Folder
’7|I::'\LEIF'I:_Data\

Change |

.

Canicel |

MAMING SCHEME FOR DATA FILES.

™ USE AUTOMATIC FILE NAMING

[l utomatic: File Waming) bow is checked! flenames will be
automatically named aeearding ta the standard farmnat:
VLOFE_DATETIME"

If thiz bow iz NOT checked, custam file naming will be used. In this

mode the uzer will be prompled for a filename of their choice after the
'START LOGGING' buttan iz clicked..

|E:'\LDF'EI_Data\

Change |

"Ehange [ata Starage Folder

[ o |

Cancel |

The default naming scheme for LOPC data files is "LOPC_yyyy-mm-dd_hhmmss.bin" - 'year-
month-day_HourMinuteSecond' that data collection started for these files [Data files and their
format will be discussed in section 6]. To enable this naming format, place a checkmark in the
‘USE AUTOMATIC FILE NAMING’ checkbox. To use a custom-naming format, uncheck this
box and the user will be prompted for a filename when logging is initiated. DO NOT add file
extensions to the filename (such as .dat or .bin), these will be added automatically during file
creation. The data storage directory can also be changed from this dialog by clicking the

‘Change’ button and selecting a new data path as previously discussed. The process followed
in using custom file naming is discussed in section 5.4.

OM-0400-0-03-123
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3.1.2 Commands

The command menu provides a list of commands that may be used to access the instrument
directly for control or configuration purposes.

OPC - Laser Optical Plankton Counter [
Commands Display  Settings Options T

| Sl Y T5ke Shap-Shot,

Store Snap-Shat. ..
20

Snapshot > Take Snapshot

Command the instrument to begin taking a snapshot. [For a description and discussion of
snapshots, see section 5.6] This function is enabled only after scanning has started (i.e., the
software has started acquiring data after it informs the instrument to begin scanning); initiated
by clicking the ‘Start’ button.

Snapshot > Store Snapshot
Command the instrument to store a previously taken snapshot. This function is enabled only
after scanning has been stopped.

NOTE: The ‘Snapshot’ command is a diagnostic tool that provides a troubleshooter with
a sample of raw engineering data. This feature in only used when a malfunction
is suspected and should only be used at the manufacturers request.

3.1.3 Display

The display menu provides a list of views available within the application. Active views will
appear disabled (grayed) in the menu.

Optical Plankton Counter [ata Collectio

Display Settings Cphions  Tools  Help

- Counks Histogram (Main Wiew) Cerl+H L
Counts Histogram (Poplp) Chrl+P

v Time Zharts Ll o
- (hange Time Charts Chrl+C i
m MNay Viewer i

Counts Histogram (Main View)
Load and display the Binned Data view in the main window. [For a description and discussion
of the Binned Data view, see section 3.3]

Counts Histogram (Popup)
Load and display the Binned Data view in a separate popup window. [For a description and
discussion of the Binned Data popup view, see section 3.6]

Time Charts
Load and display the Time Charts view in the main window. [For a description and discussion
of the Time Plots view, see section 3.5]

OM-0400-0-03-123 Brooke Ocean Technology Ltd.
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Change Time Plots

This function loads a dialog box that enables the user to select a desired set of time plots to
display. Plots A, B and C are linked to the plots appearing at the top, center, and bottom
respectively.

select Time Plots X|

Chooze which three [3] time dependent
plots pou wizh to make active.

PLOT A [top) IDepth we Time =]
FLOTE [center) I.-'-‘-.naln:-g Izt vz Time =]
PLOTC (bottom] | afinity vs Time =]

To change one (or all) of the plots displayed, select the new plot from the dropdown list in the
desired position. This option is only available when the Time Plots view is active.

Nav Viewer

This loads a window that displays a scrolling view of the navigational data (GPS/NMEA) being
received. This function will only work when data is being acquired by clicking the ‘Start
Acquisition’ or the ‘Start Logging’ buttons.

MME2 sentences selected for parsing: I FEPGGEA CLOSE

$GPYTG.021.0.7.021.0M10.0N,18.5 K43 =
$GPGGA,000017.14,4500.1234567 N, 06000.1234567 \w/.0,04,0.9,1080.406,M,, %48
$SDDBS5,0328.1.1,0100.0,M,0054. 7 F=3E

$INZDA,040017.14,11,03.2003,11,05*70

$GPYTG.021.0.T.021.0M 1004185 K*43

$GPGGA.000017.15,4500.1234567 N 06000.1234567 \w/.0,04,0.9,1080.406.4 ,,.*48
$SDDES.0328.1.£,0100.0 M,0054.7 F3E

$INZDA,040017.15,11,03.2003.11,05*70

$GPYTGE.021.0.T.021.0M10.0N.18.5.K*43 =

The “NMEA sentence selected for parsing:” indicates which NMEA sentence is being used to
extract the lat, long and time.

OM-0400-0-03-123 Brooke Ocean Technology Ltd.
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3.1.4 Settings

The Settings menu provides access to various program options that may be customized for a
particular situation and user preference.

Plankton Counter [Data Collection, Proces

Settings ©ptions  Tools  Help

Part Setkings. .. Shift + P
Instrument Input (CTDY...  Shifk + 1
[Daka Skorage

Mulki-Elerment Plankton Grid

Window Count Bounds. ., Shift + ‘!
Set Survey Lakitude, .. Shift + L

Izer Supplied File Header.., Shift +H
Counker Constant. ..

Installed Tunnel

MMEA Daka Parsing. ..

LOPC Firrmware Version, ..

Port Settings...

Configure the serial port communication parameters.

The first time this dialog window is opened, it will contain pre-loaded default values for all
parameters. Any changes made will be stored and re-loaded on following runs. The ‘Main
Serial Interface to LOPC’ port is to be configured to communicate with the Deck Unit interface
box which links the LOPC data acquisition computer to the instrument. The ‘Auxiliary Port —
CTD Output <OR> GPS/NMEA Input’ can be configured as an auxiliary port that can be used
to output data to a secondary logging PC (for example, outputting CTD data to a tow body such
as a Moving Vessel Profiler — MVP). Enabled by clicking the ‘*CTD Output’ button. The
Auxiliary Port can also be configured as a GPS/NMEA input. Enable by clicking the
‘GPS/NMEA Input’ button. If neither option is desired, click the ‘Not in Use’ button to disable

them.

OM-0400-0-03-123
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Serial Port Configuration |

Main Serial Interface ta LOPC | Auilary Port - CTD Output <0R> GPS/MMES Input I

Uszed ta receive incoming LOPC data via Deck Uit

DEFALLT SETTINGS
Bpz = 115200, DataBits = 8, Parity = Mone, StopBits = 1, FlowCantral = None

Serial Port Configuration |

Main Serial Interface to LOPC  Ausilary Port - CTD Output <0R> GPS/MMEA Input |

— Set Augilary Port Mode of Operation

Mot in Use |
I GPS/MMEA Input

CTD Output |

r— Communication Setting

Fart m Bps |'|'|52DD j D ata Bits I8 j
Parity Stop Bitz Flows Contral
7 Even (Ol ' None
; :;“:; 15 ((: Eigif
“ oad 92 H
£)Spece © Horidolt

Pot [z =] Bes [3600 | DataBis [ =l
Parity Stop Bitz Flows Control
7 Even (Ol % None
7 Mark 15  CisRis
& Mone  Cralir
 Odd 2 " DaRits
e s  DaDbr
83 " Rorioff
- GPS/MNMEA Sentence:

SENTEMCE START
[Talker ID + Type, ex. $GPGGEA]

Talker 1D 1 I FINZDA
Talker ID 2| $5DDBS

Talker ID 3| $GPGGEA
Talker ID 4| $GRYTG

Example:

Tolog MMEA standard $GPGGEA sentences, enter $5GPGGA as one of the Talker
1Dz and click the Cariage Return <CR> & Line Feed <LF> checkboxes
comesponding to that T alker [D.

SEWNTEMCE TERMINATIOMN
[ex "rin' ]
IV <CR> ¥ <LF>
IV <CR> ¥ <LF>
IV <CR> ¥ <LF>

IV <CR> ¥ <LF>

Cancel

o1

o1

Cancel

Instrument Input

Select an input instrument, such as a CTD, that is connected to the LOPC (if applicable).

When the model is selected, the sampling frequency of the device is displayed for verification

purposes.

External Instrument Input Device

Select External Instrument

x|

Sampling Rate

[ Micro CTD ML) x| | Hz
Instrurnent Serial Murber

Expected D'ata Format:

I DECIMAL: [ Pressure Conductivity Temperature |

Corfigure |

Instrument [nput S ource;
{® |mput Directy to LOPC

™ Input via Serial Multiplexer [Deck Unit]

Cancel |

OM-0400-0-03-123
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Data Storage > Data Storage Directory
Same as ‘Data Storage Directory’ option found under the File menu in section 3.1.1.

Data Storage > Data File Naming
Same as ‘Data File Naming’ option found under the File menu in section 3.1.1.

Multi-Element Plankton (MEP) Grid
This sub-menu provides options for controlling the Multi-Element Plankton Grid view [discussed
in section 3.4].

> Max MEP Length - set the maximum display length of a MEP element

> Grid Scaling Factor - set the scaling factor of the MEP grid

> Disable MEP Grid - disable/enable the MEP Grid. Disabled when checked

Window Count Bounds
Set the upper and lower bounds on a sub-sample of bins to which the Window Counts textbox
on the Control Bar will be attached [see section 3.2.3].

Set Window Counts Bounds x|

Select a specific bin range over which to
rohitor counts.

The rezult will appear in the "window Counts" ﬂl

temt bow,

Lower Bound |pper Bound

I 1] 127

Setting a lower and upper bound here allows specification of a sub-sample or range over which
to keep a running total of counts detected. The bounds can be set from 0 — 127 (which would
give the full range) with each number representing 15 microns. For example, setting the lower
bound to 10 and the upper bound to 30 would result in a running total of counts being tracked
and displayed in the ‘Window Counts’ textbox for all counts detected in the 150 — 450 micron
range.

OM-0400-0-03-123 Brooke Ocean Technology Ltd.
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Set Survey Latitude
Set the local latitude relevant to the current survey location.

Set Survey Latitude x|
Set the local latitude to be used during this survey,

This latitude will be used for calculating aravity

wariation in the conversion from pressure to depth. Cancel |

45.0000

Format must be decimal dearess [ DD.DDDD )

This latitude value is used in calculating the gravity variation applied in the conversion from
pressure to depth. This conversion is not applied in the data that is logged, so an incorrect
value here will only affect the values displayed on the screen to the user. The actually data
stored in the log files is the raw pressure data directly from the CTD.

User Supplied File Header

Users can save any text here that they wish to be inserted at the beginning of a raw data file as
part of the file header.

User Supplied File Header x|
EMTER TET TO USE AS PART OF THE FILE HEADER

Lzers can enter text below which will get ingerted at the beginning of each raw Lancel |
file az part of the file header.

Uszers can enter relevant information such az: Cruise Mame, Location |dentifier,
Method of Deployment, ete.

Cruize|

Ship:

Station:
Chief_Scientist:
LOPC_Seriall:
Other Instruments:

MNOTE:

The current DATE and TIME read from the logging computer are automatically stored in the raw file
header zo there iz no need for the uger to input it manually above.

OM-0400-0-03-123 Brooke Ocean Technology Ltd.
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The text entered and stored here will appear at the beginning of each raw data file. The date
and time of each file creation is automatically entered in the file header and does not need to be
entered by the user.

Counter Constant

This option allows configuration of a device-specified counter constant for interpretation of
counter data received from an external electronic counter instrument.

x
Counter Constant I 1.134365

Cancel |

Thig Counter Conzstant will be uged az a scaling coefficient, applied against
collected counter data to give a meaningful value.

For example, applving a zpecific Counter Constant to have collected counter
data represent flow zpeed,

This Counter Constant is used as a scaling coefficient that is applied to collected counter data to
give the user a more intuitive value for data display. For example, the Counter Constant shown
above is used to convert electronic counter data received from a General Oceanics Flowmeter
into a real-time flow speed measurement. For a discussion on calculating the Counter Constant
shown above, see Software Appendix Il.

Installed Tunnel
This option allows the user to select the appropriate tunnel size for their configuration. The
tunnel size parameters will affect certain algorithms such as calculated Flow Rate.

Installed Tunnel 3+ Standard Tunnel
MMEA Daka Parsing. . Wide (2,5 Tunnel

NMEA Data Parsing...
If a NMEA data source is available and is being logged by the LOPC software, this option
should be configured to allow extraction and parsing of the Latitude, Longitude, and Time.

OM-0400-0-03-123 Brooke Ocean Technology Ltd.
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LAT/LONG Parsing Configuration 1'
Enter the Sentence |D ta oK.
uge for LAT/LONG parsing: |$G PGGEA [ex. 3GPGGA) -
{NOTE: This Sentence 1D must match an incoming NMEA sentence) Cancel |

Enter the data field number [with the Sentence ID [ex. $GPGEGA) being field position 1]
ta indicate the position of each parameter below in the selected NMEA sentence:

1. LATITUDE 3 2. LAT N/S Indicatar |4
3 LOWGITUDE ,5— 4 LOMG Efwf Indicatar Ig—
5 TIME (UTLC) 2

Example

IF the selected NMEA sentence were $GPGGA with the standard format below:
$GPGGEA hhmmzs. s L2 pww. i 2,5 800 500 M w0 Mg e hhe CR > <LF>

ohe would enter, 3 for the LATITUDE' to indicate latitude in field position three, 4 for 'LAT NAS
Indicatar', 5 for LOMGITUDE', 6 far 'LOMNG EAW Inidicator and 2 far 'TIME [UTC).

Configuration of this option will instruct the software how to extract the lat, long and time for
display on the NMEA Data section of the control bar (section 3.2.6).

LOPC Firmware Version...

This option should be kept up to date and ensure that it matches the firmware version of your
LOPC. The software uses the firmware version to determine the proper data format to expect
from this model of LOPC.

LOPC Firmware ¥ersion x|

LOPC Firrmware Yerzion  [2.36

h Cancel |

The LOPC Fimware WYerzion can be venfied by wiewing the
"LOPCYERSIOMN:" i the menu via a terminal window.

3.1.5 Options

The Options menu provides the ability to enable or disable several basic program settings.

Counter [Data Collection, Process
Options  Tools  Help

. w fdd Header to DAT File
Log Initial MME& Sample Only

Add Header to DAT File
This option (enabled when checked) will instruct the software to write the file header to the

parsed ASCII file (*.DAT) as well as the raw binary file (*.BIN). If this option is not checked, the
header will be written to the raw binary file only.

Log Initial NMEA Sample Only
With this option checked, only the initial NMEA/GPS sample received is written to file. With this
option unchecked, all incoming NMEA/GPS data is logged to file as it is received.

OM-0400-0-03-123 Brooke Ocean Technology Ltd.
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3.1.6 Tools

The Tools menu provides access to supporting LOPC functions. These functions may assist
data processing, but are not required for normal system use.

[Data Collection, Processi
Toals  Help

- Extrack Diaka Skream I:

Extract Data Stream

The Extract Data Stream function allows the user to copy a single data stream from a raw binary
file to another location. This option is useful in cases where the data collected from a sensor
must be processed by a program supplied by the manufacturer.

Extract Data Stream X|

Select File I Fib 20034035347 5D atahTowe Test [03mard5LOPC_2005-03-03_095220. bir| Browse |

[T LOPC Binned Data [ESD)
[ LOPC MEP Data
[T CTD Data............. [™ Exclude Framing chars [T ... ~*. Replace EQF chars [~ with <CR><LF>.

[ GRS Data.............. ™| Exclude Framing chars (5 ... 75

v Al Data IS vI IV Exclude Framing chars [~5 ... ~*). Data packet size range: IBI] tu:u|238

ExTRACT | Close |

An example of the Extract Data Stream dialog is shown above. When a binary file is selected,
the file is scanned and only those check boxes associated with frames found in the file will be
activated. The AUX Data selection contains a drop-down list with all frame types not included in
the first four checkboxes.

For all frame types other than LOPC SEP and MEP data, the option is available to strip all
framing characters inserted by the LOPC. This allows the raw sensor data to be extracted as if
it were collected directly from the sensor.

AUX Data extraction allows specification of a size range allowed for the data frames.
e Frames larger than the maximum or smaller than the minimum will be discarded and
later reported as dropped.
e Frames smaller than the maximum, but larger than the minimum will be reported as
corrupt. The last ‘minimum’ characters will be extracted to the output file.
¢ If the minimum size is specified as zero, then valid data frames may be any size up to
the specified maximum. Larger frames will be dropped.
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3.1.7 Help

The Help menu provides access to program details, BOT information, and an online copy of this
manual.

ollection, Processing and Di
Help

o abaut LOPC, .,
BOT Web
LioPC Saftware Manual

About LOPC
Displays an ‘About Box’ providing information about the software such as version numbers,
contact information, etc.

BOT Web
Loads your default Internet browser and connects to the Brooke Ocean Technology website (if
an Internet connection is available).

LOPC Software Manual
Loads a PDF copy of this manual in Adobe Acrobat (if available).

OM-0400-0-03-123 Brooke Ocean Technology Ltd.
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3.2 Control Bar

DEPTH

- Extemal lristrum

et

TEWMP SALINITY ANALOG COUNTER

START ACQUISITION

o0 |

oo [ oo | o | 0

START LOGGING

— Swatem Statu
Sample No_

Delta Time  Flow Counts Flow Speed Sl |

[ 0

Plankton Counts
Total Count

MEP Grid

MEFP Counts MEP CP5S

Engineering
LMon L¥Yolt

MHMEZ Data
Latitude

| 0

o[l o

Total CPS

0

0 o |0

Frame Errors

| e o' o -
Longitude

Scale Factor I

Window Count

[0 [0 [ 00

[ vV AutoScroll

1 | o

Sensor

[ vy vy vy -
Time

[ o0 | Inactive | hh:mm:ss

Conneck I Connected

The Control Bar (found at the bottom of the main window) displays various data streams in real-
time, and provides controls for starting and stopping the logging process.

3.2.1 External Instruments

This subsection displays real-time environmental data collected from external instrument inputs,
such as a serial CTD, an analog input such as a fluorometer, and an electronic counter input
such as a flow meter.

E=ternal [nstruments
DEPTH TEMP

| oo | o0 |

SALINITY ANALOG COUMNTER
oo | 0 [ 0

NOTE: The “ANALOG” textbox shown here is reserved for displaying data from the
LOPCs own analog channel accessed via the “AUX1” bulkhead connector. Any
analog devices connected to external instruments will have their analog data
logged, but will not be displayed here.

3.2.2 System Status

This subsection displays engineering data received from the LOPC in half-second intervals.
1. Sample No - the current sample number received from LOPC.

2. Delta Time — the accumulated time-in-beam or the scan time for the Flow Counts below.

3. Flow Counts — the total number of plankton detected in a sample that fall within the pre-set
size range.

4. Flow Speed - this represents an estimation of flow speed of water through the sampling
tunnel. This flow speed estimation is calculated using an algorithm that uses the Delta Time
and Flow Counts above. By having the number of counts detected in a specified size range
(Flow Counts) associated with a ‘time of passage’ for those detected counts (Delta Time), an
estimation of Flow Speed can be determined by applying that ratio to a predefined equation.

System Status
Sample HNo. Delta Time Flow Countz Flow Speed

| o | o | o | 00O
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3.2.3 Plankton Counts
This subsection displays cumulative count data.

1.

Total Count — the total number of single element plankton detected since starting. The
value displayed here may be reset to zero at any time by clicking the button at the right side
of the value.

Total CPS — bug 'Counts per Second'.

Window Count — the total number of single element bugs detected within the user selected
‘Window Count Bounds’. The value displayed here may be reset to zero at any time by
clicking the button at the right side of the value.

— Plankton Countz —
Total Count
[ o [
Total CPS

0

Window Count

o o

3.2.4 MEP Grid

1.

2
3.
4

MEP Counts — the total number of MEP detected since starting
MEP CPS - the number of MEP counts per second

Scaling Factor — the MEP Grid Scaling factor

AutoScroll — enable/disable auto-scrolling for the MEP Grid

—MEP Grid
MEP Counts MEFP CP5
| o | o

Scale Factor I 10

v AutoScroll

3.2.5 Engineering

1.
2.
3.

LMon — LMon (Laser Monitor) is the average laser level (intensity) across all elements.
LVolt — LVolt is the Laser Voltage required to maintain the preset Laser Monitor value.

Frame Errors — indicates the number of frame errors detected (if any). Frame errors
indicate communication reliability problems. If frame errors are detected, the system should
be checked for faulty cables, configuration, or other problems that could be causing the
errors.
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4. Sensor - indicates whether or not the LOPC is active and ready for logging.

— Engineering
LMon L¥olt

o [0

Frame Errors

[0

Sensor

I |nactive

3.2.6 NMEA Data

This subsection displays the Latitude, Longitude, and Time from an incoming NMEA sentence
that is configured for parsing. See section 4.1.2 for NMEA sentence logging and parsing
configuration.

—MMEA Data
Latitude
| 0 o " -

Longitude

| vy vy yy" -
Time

|  hh:mm:ss

3.2.7 Control Buttons

These Start and Stop buttons are used to start and stop the data collection and logging process.
As well as starting and stopping the acquisition software, these buttons control the LOPC data
collection by sending the appropriate start or stop command to the instrument. A status window
indicates whether a successful serial port connection was established or not. If not, the
Connect button is enabled to try again. These will be discussed in detail in the Operation
section [section 5].

START ACQUISITION

START LOGGING

SE

Eunnectl _
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3.3 Binned Data View

The binned data view is the default view when the application starts. An example of this view
while the LOPC is operating is shown below.

2.3k

1.8k

—_
=
=

w
=
=

BIMMED COUMT [accumulative)

480 ——
[

=

NMWWMMMh
...
10 20 30 40 50

i L T T B T I B R Y Y B R
&0 70 80 30 o0 o 120
BIMS

“Irl4] cir | <I-Ir[+]>]

3.3.1 Plot Histogram

0

This plot displays a histogram illustrating the cumulative plankton counts over the 128 bins (O -
127). The plankton counts are summed within individual bins each time new sample data is
received.

If the user wishes to concentrate on a specific section of bins (i.e. specific particle sizes), you
can do so by zooming in on a section of the plot. To do this, click and hold the left mouse
button on the lower bound of the bin range you wish to zoom in on. While holding the left
mouse button down, drag the mouse to the right and release the button when the desired upper
bound is reached.

3.3.2 Plot Scaling Buttons

There are several control buttons found along the bottom of the plot that are used to manipulate
the plot display.

Y-Axis Scaling _|i|l| The '- ' button decreases the y-axis range (zoom in); the ‘+' button
increases the y-axis range (zoom out); and the 'R’ button resets the y-axis to the default.

OM-0400-0-03-123 Brooke Ocean Technology Ltd.



LOPC Software Operation Manual 20

The ‘Clear Plot’ button Clear Plot__| in the center sets all 128 bins to zero. The bins
begin accumulating again after the button is clicked. Resetting the plot only applies to the
display; the collected data is not affected.

X-Axis Scaling ﬁl_lﬂlilﬂl The ‘<<’ and ‘>>’ buttons pan left and right respectively.
Panning only works if the plot is zoomed in on a specific range on bins. The ‘-’ and ‘+’ buttons
decrease the bin range (zoom in) and increase the bin range (zoom out) as with the y-axis
buttons above. The ‘R’ button resets the x-axis to display all 128 bins.

3.3.3 Context Menu

Right clicking the mouse on the plot window will reveal the context menu for the Binned Data
View.

Auto-Scale

Show Bin Sizes

This menu allows the user to toggle the Auto-Scale and Show Bin Sizes or Show Bins features.
Auto-Scale enables the plot to automatically scale the y-axis depending on the current plot
values. Show Bin Sizes displays the bin sizes (in um) corresponding with the bin numbers.
[Each bin represents 15 microns. For instance, bin 10 would hold all counts detected in the 150
— 175 micron range]

M.

LR RRE RN RN RN RN RN RN RN RE RN RRN RN
?5 15EI 225 3EID 3?5 450 525 EDD 8?5 ?50 825 900 975 1050 1125 1200 1275 1350 1425 1500 1575 1650 1725 1800 1875
ESD [um]
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3.4 Multi-Element Plankton Grid View

This view displays a graphical interpretation of data collected for Multi-Element Plankton.

3.4.1 MEP Grid

The software accepts raw MEP data received from the
LOPC and displays a representation of the data in a grid.
This grid is 35 elements wide, representing the 35-element
resolution of the LOPC. As new data is received, it is
appended to the bottom of the grid. If AutoScroll is
checked, the grid will automatically scroll up when new data
is appended, thus always displaying the most recent data
and mimicking the flow of the plankton through the tunnel of
the LOPC.

By left clicking the mouse on a section of the grid, a popup

window will appear indicating the element number and row
of the position clicked.

- W
Element: 19 Row: 470

£
J

The shape profiles or outlines shown in the MEP grid represent raw data only, no data

processing or interpretation is performed.
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3.5 Time Charts View

An example of the time charts view is shown below with Depth vs. Time, Temperature vs. Time,
and Counts per Second vs. Time plots displayed.
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573 | | }
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Reset Yl I:IearF'Il:dSI << | -5 min | Reset}(| + 5 min | = |

Counts Per Second [cpz)

3.5.1 Charts Description
This view displays a set of three time-based strip charts. The set of charts to be displayed can
be changed as per section 3.1.3.

These charts display time on the x-axis (in seconds). The y-axis contains the time/sample-
dependent values associated with the respective chart type. The user can zoom in on a y-axis
range by clicking and dragging the mouse over the desired sub-section.

The various chart types are:

1. Depthvs. Time - extracted from CTD data.

2. Temperature vs. Time - extracted from CTD data.

3. Counts per Second vs. Time - calculated from Binned Data.

4. Salinity vs. Time - calculated from CTD data.

5. Counts per Second vs. Time (window) - calculated from Binned Data window.
6. Counts per Volume vs. Time - calculated from Binned Data.

7. Flow Speed vs. Time - calculated from engineering data.
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8. Analog Instrument vs. Time - data from analog device (if connected)

9. Counter Input vs. Time - data from electronic counter device (if connected)

3.5.2 Scaling Buttons

The _Reset ¥ | button is used to reset the y-axis. The y-axis will be set to the maximum-
minimum values contained within each data set. This button is used to reset a plot's y-axis if it
has been previously zoomed in.

The <= | =& min | Reset % | +5min | >> | puttons control the X-axis or time scale. The ‘<<
and ‘>>" buttons pan the plots left and right respectively. The ‘- 5 min’ and ‘+ 5 min’ buttons
decrease and increase the X-axis range respectively. The 5-minute increase or decrease will
be translated to the plot in an increase or decrease of the X-axis range by 600 samples (2
samples/second * 60 seconds/minute * 5 minutes = 600 samples). The ‘Reset X’ button will
reset the X-axis range to the default number of samples.

The Y-axis scaling buttons (on the right) provide complete control of the lower and E‘
upper bounds of the Y-axis. Each plot (A, B, and C) has individual Y-axis scaling

controls. The upper set of buttons control increasing and decreasing of the upper

bound of the Y-axis.

The lower set of buttons control increasing and decreasing of the lower bound of the Y- ﬁ
axis. -

The _ElearPlots| hytton will clear all recorded data from each chart. The data being logged in
unaffected, only the displayed chart data is reset.

3.5.3 Context Menu

Right clicking the mouse on the plot window will reveal the context menu for the Time Plots
View.

Auto Scale

v (Grid Lines
Zhange Time Charts
Scaling Properties
Add Mew Cursor
Remove &l Cursars

1. Auto-Scale - toggle automatic Y-axis scaling.
2. Grid Lines - toggle displaying of horizontal grid lines.

3. Change Time Plots - displays a dialog window for editing the set of time plots to be
displayed. [See section 3.1.3]

4. Scaling Properties - allows the user to control the Y-axis of all time charts by entering the
minimum and maximum Y-axis values for each chart. In this dialog, a user can also control
the scaling value for each chart. The scaling value determines the amount of Y-axis
increase or decrease is applied each time one of the Y-axis scaling buttons are clicked (see
section 3.5.2). From this dialog, users can also enable/disable ‘AutoScaling’ and
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enable/disable ‘Save Axes Scaling’. When ‘Save Axes Scaling’ is enabled, the last available
settings for the time charts are stored and persist from session to session.

x
| CHART | MINIMUM ' VALUE | MaIMUM Y VALUE | SCALING WALUE
Depth

Temperature

1]

Countz Per Second 100

S alinity |2
CP5S_Windowed 100
Countz Per Wolume 100

TETETTET
LT

Flow Speed |-|
Analog Instr IEDD
Carker |-|

¥ Save dwes Scaling ﬂ

Cancel |

5. Add New Cursor — allows a user to insert a cursor at a specified _——\
position for cross referencing interesting data points across different

charts. \ /

Selecting this option will load an input window where you can enter the \ K
sample number where you want the cursor to appeatr.

Inzert Cursor atSampIe:I 435 )4 I Eancell

Added cursors are input across all charts at the position entered as in
the graphic to the right.

[
400 500

6. Remove Cursors — clicking this option will remove all cursors from
all charts. A popup window will load requesting that the user confirm ]

their choice before the action is executed.

|
I

VI

| |
400 500
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3.6 Binned Data Popup

This popup window displays a view of the binned data histogram similar to the Binned Data
View of the main window.

I Binned Counts x|

actions

2k
1.5k |

1k
T |“““

I:I_|IIIIIIIIIIIIIIII‘I‘I‘I|||III|IIIIIIIIIIIIIIIIIIIIIIIIIII.I.I-I_|I_I IIIIIIIIIIIII-II|IIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIII|IIIIIII_I

0 300 GO0 00 1200 1500 1800
ESD

This feature allows simultaneous observation of both the Time Plots and Binned Data views.
The Actions menu present in the popup window provides the option to clear the chart. Invoking
this command clears only the display; it does not change any of the logged data.

3.7 Status Bar

The status bar, located at the bottom of the main window, displays the current state of the
software as well as various data collection parameters.

| Scanning & Logging | 1e:3m29 | 00:00:10 | Source: LOPC | Dest: C:\LOPC_DataiTest Data3.bin

The sections of the status bar are described below starting from left to right.

3.7.1 State

This section of the status bar displays the current state of the LOPC software.

States are:
1. IDLE - the software is sitting in an idle state, neither collecting nor logging data.

2. Scanning - No Logging - this state indicates that the software is collecting, processing, and
displaying data but it is NOT being logged to file.

3. Scanning & Logging - the software is collecting, processing, and displaying data. The
data is being logged to file.
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3.7.2 Start Time

Indicates time at which data collection was started.

3.7.3 Elapsed Time
The length of time since data collection started.

3.7.4 Data Source
The source of the data being processed and displayed.

Sources are:

1. LOPC - the data is being collected from the LOPC via the serial port in real-time.

2. Filename (ex. LOPC_date-time.bin) - the software is in playback mode (see section 7),
thus the data source is a previously acquired raw data file.

3.7.5 Data Destination

This displays the destination (path and filename) of the file to which data is being logged.
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4  CONFIGURATION

Ensure that all options under the Settings menu are checked and configured properly before
deploying the LOPC and starting data acquisition.

4.1 Port Settings

4.1.1 Main Serial Interface to LOPC

This port is configured to communicate with the LOPC Deck Unit, which acts as the
communications mediator between the interface software and the underwater instrument.
Proper communication parameters are shown below.

Setial Port Configuration

Main Serial Interface ta LOPC | Auilary Port - CTD Output <0R> GPSAMMEA Input |

DEFAULT SETTINGS

Uzed to recerve incoming LOPC data wia Deck Unit.

Bpz = 115200, DataBits = 8, Parity = Hone, StopBits = 1, FlowContral = None

Bpz |'|'|52'jD 'I D ata Bits I8 'l

Port I'I vl

— Parity

" Even
" Mark
' Mone
" 0dd

" Space

— Stop Bits
1
15
2

— Flows Control

* Mone
" CisRts
" CtsDir
" Dafitz
= Dailly
" Honoff

x|

] I Cancel
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4.1.2 Auxiliary Port — CTD Output <OR> GPS/NMEA Input

The auxiliary communications port can be configured for CTD data output (if applicable), or a
GPS input (if applicable).

GPS/NMEA Input
If a GPS source is available, it can be multiplexed into the LOPC data stream by connecting it to
the AUX Port of the LOPC data acquisition computer (usually serial port 2).

To enable this option, follow these steps:

Step 1.

This option is enabled by clicking the ‘GPS/NMEA Input’ button; which will in turn activate the
remaining controls in the dialog that require proper configuration for this option to function
correctly.
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Serial Port Configuration x|

Main Senial lnterface to LOPC  Ausilary Port - CTD Output <0R > GPSMMES [hput I

— Set Auxilary Port Mode of Operation

Mok in Use | : ) __
Augilary Port configured to accept GRS/MMES
GPS/MHMES Input data as an input.
CTD Output | [Configure GPS/MMEA parzing options below]

— Communication Settings

Puort m Bps |48EIEI vl Data Bits IB vl

—Party———— —Stop Bits———— — Flows Control
" Ewen Ol ' None
= Mark 15 " CrsRits
& Mone " CtsDir
 0dd 2 " DuPits
e " DsDir

peles ™ Rorxoff
— NMEA Sentences
SENTEMCE START SENTEMCE TERMIMATION
[Talker ID + Sentence Type] (e, "' ]

Sentence D 1 IW v <CR> ¥ <LF»
SentencelD 2 | 3GPGGA [ <CR> ¥ <LF>
SentencelD 3 | $SDDBS WV <CR> ¥ <LF>
Sentence D 4 IWT [w <CR> [w <LF:

E =ample:

Tolog MMEA standard $GPGGA sentences, enter $GPGGES az one of the
Sentence [Dz and click the Carriage Return <CR> & Line Feed <LF> checkboxes
cormezponding to that Sentence |D.

= LATALOMG Parsing Configuration >3 I

ak. | Cancel

Step 2:
Configure the communication settings.

Step 3:

Configure the GPS/NMEA Sentence identifiers. Each NMEA string that the user wishes to log
has to have a properly configured ‘'SENTENCE START’ and a ‘SENTENCE TERMINATION’
defined. Note that all standard NMEA Sentence ID’s have a $ followed by 5 characters and end
with a carriage return <CR> and a line feed <LF>. A maximum of four (4) NMEA string types
can be logged simultaneously.

Step 3.1 (optional):

The user can configure the LOPC software to parse the Latitude, Longitude, and Time
from one of the selected NMEA strings. This option is configured by clicking the “**
LAT/LONG Parsing Configuration >>" button that will load the configuration window
below:
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LAT/LONG Parsing Configuration

X
Select the Sentence |D to uze for LAT/LONG parsing:  |EEED j Ok, I

Cancel

Enter the data field number [with the Sentence D [ex. $GPGEGA] being field pogition 1)
to indicate the position of each parameter below in the selected MMEA sentence:

1. LATITUDE 3 2 LAT M5 Indicator |4
3. LOWNGITUDE |5 4. LONG EA Indicator IE—
B TIME [UTC] 2

— Example

If the selected MMEA sentence were $GPGEGEA with the standard format below:
FGPGEGEA hhrmss. sz LI a oy 20w R0 b s b R s b CR> < LF >

one would enter, 3 for the 'LATITUDE' to indicate latitude in field pozition three, 4 for 'LAT MAS
Indicatar’, 5 for 'LOMGITUDE', B for 'LOMNG EAW Inidicator' and 2 for 'TIME [UTC]

Step 3.2:

To configure the Lat/Long extraction and parsing, select he appropriate NMEA sentence
from the dropdown list at the top (NOTE: only NMEA strings that have been configured
for logging will be available here).

Step 3.3:

Using the format of the selected NMEA sentence, enter the field positions of the Lat,
Long, Time parameters in textboxes 1 — 5. There is an example at the bottom of this
dialog for reference. These field positions are used to extract the Latitude, Longitude,
and Time from the selected NMEA sentence and display the formatted parameters in the
“NMEA Data” section of the main Control Bar (see Section 3.2.6). Click ‘OK’ to activate
configuration.

Step 4:
Click ‘OK’ to save and apply Port Settings.

CTD Output

The LOPC has a CTD data source connected to it, this CTD data can be re-routed to another
device via the AUX port. This may be useful for devices that require this CTD data such the
depth data required for MVP operation (or any other tow body).

To enable this option, follow these steps:

Step 1:
Enable this option by clicking the ‘CTD Output’ button.

Step 2:
Configure the proper communication settings.
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Step 3:
Click ‘OK’ to save and apply configuration.

Not in Use
This button disables both of the above options and should be clicked if neither of these options
is desired.
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4.2 Instrument Input (i.e. CTD input)

If the user wishes to integrate an external serial instrument, such as a CTD, the proper device

should be selected from the dropdown box before data acquisition begins so that the data will
be parsed correctly.

External Instrument Input Device 5'
Select Esternal Ingtrument Sampling A ate
[ Micro CTD (&ML | |5 Hz

[nztrurment Seral Hurmber

Expected D ata Format:

I DECIMAL: [ Prezsure Conductivity Temperature |

Canfigure

Inztrument lnput Sounze;
{* |nput Directly to LOPC
£ Input via Serial Multiplexer [Deck Unit)

Cancel |

When an instrument is selected as the desired input, the Sampling Rate and the Expected Data
Format will be updated to match the selection. The Instrument Serial Number can be updated
as well. This serial number will be added to the file header and serves as an important record of
the instrument used to collect the data. If the selected instrument requires further configuration,
the “Configure” button will be enabled and the user should click this button to verify/update any

additional configuration options. This is illustrated below with the selection of a Sea-Bird SBE
19plus CTD:
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External Instrument Inpuk Device

Select External Instrument Sampling A ate
ISEE 19pluz CTD [SeaBird) j |4 Hz

[netrument Senial Mumber
| it

Expected Data Format:

I ASCI HE=: [ttttcecccepppppp] - OR - Decimal [T C D]

Configure

Inztrument lnput Sounze;
™ Input Directly ta LOPC
' Input via Senal Multiplexer [Deck Unitf

Cancel |

It is important to select the “Input via Serial Multiplexer (Deck Unit)” option if the CTD input is via
the Deck Unit Multiplexer and not connected directly to the LOPC. This affects data parsing and

formatting. Please refer to the Deck Unit Multiplexer — User’s Manual for more information.
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4.2.1 Sea-Bird SBE 19 CTD Configuration

If a Sea-Bird SBE 19 CTD is selected as the serial instrument input to the LOPC, further
configuration is required. By clicking the “Configure” button, the following dialog window will
load which allows the user to select the desired options and input/update the calibration
coefficients for the CTD.

x
— Temperature Calculations — Prezzure Calculations
&' G -J Coefficients [IT5-30) ™ A - D Coefficients (ITS-68] {* Quadratic Coeffoients r Straight Line Fit
G ID.EIEIAH 71004 A ID.DD3B4T535

PA0 [433.2988 M [0
H  [0.0005855735 B [Ooo057re024 |
I [1.024213-008 C Fonoroenn: Pat 01304291 g [0

J - [2508981=-006 D [Zoorr43e006 Pa2 [1.412138e-007
FO' 1000 FO [2a55.373

— Conductivity Calculations — SEE Analog Inputs

5 - J Cosfficients [IT5-90) & - D Coefficients [1T5-58) o Twn[2}

G [39s2063 A CoNONED

H |u.4?4a3m B |u " Four [4)

| [0.o01342988 C o SBE SEACAT 19 - Fimware VersionNo. | 2.0

) [41265280-005 0o

arnin
CFear [-357--008 M [0 ?
The options prezented here are to allow the software to parze and

Ela IE-EEE'DDE CPeor |-8.57e-008 process the incoming data anly.

(% Standard Conductivity ™ Marow Range Conductivity The instrument must be manually configured to match the

configuration here before deployment.

v Log Réiw ascii hex CTD data in the parsed ascii file [Converted engrineering units will be logged if unchecked).

QK I Cancel |

In this dialog window, the user should select the desired equations to be used in converting the
raw frequencies to engineering units for temperature, conductivity, and pressure. The set of
coefficients and equations to use for each data set is selected by clicking on the appropriate
radio button at the top of each section.

When a radio button is selected the appropriate set of textboxes are enabled to allow the user to
input/update the correct coefficients to be used with these equations. These coefficients are
obtained from the calibration sheets provided by Sea-Bird. The coefficients are saved by the
software and only need to be input by the user the first time they use the instrument and must
be updated only when the coefficients change due to recalibration of the CTD.

The user should choose whether they have their CTD configured for Standard or Narrow Range
conductivity, as well as, selecting the correct number of analog inputs that their CTD is
configured to sample.
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WARNING: The values entered in this screen are only used for data processing and
display. The CTD is not configured or controlled by the LOPC. CTD
configuration must be performed before it is connected to the LOPC for data
input. Please refer to the CTD user manual to determine values that will
result in proper data processing.

The last option available to the user is whether they wish to have the SBE19 CTD data logged
to the processed ASCII file (see section 6) as converted engineering units (converted by the
LOPC software) or have the data logged as the raw frequencies in ASCII hex (no processing).

NOTE: The raw ASCII hex data from the SBE19 will always be logged as raw data along
with the raw LOPC data in the *.bin files no matter which option the user chooses.
The choice above affects what will appear in the processed ASCII file only, the
raw ASCII hex data (which will be a duplicate of what is stored in the BIN file) or
the converted engineering units.

After the desired options are selected and the proper coefficients input, the user should click
‘OK’ to store the configuration for use — clicking ‘Cancel’ will dump any changes made and
revert to the last saved configuration or the installation defaults. When the ‘OK’ button is
clicked, the user will have to confirm the changes by clicking “YES” before the changes are
saved and implemented. Then click “OK” on the Instrument Input dialog window to confirm
selection of the SBE19 - configuration is now complete.

NOTE: The “ANALOG” display box located on the “External Instruments” section of the
main control bar (see section 3.2.1) is reserved for display of the analog data
collected by the main analog channel on the LOPCs AUX1 input connector. Any
analog devices connected to an external instrument such as a SBE19 CTD, will be
processed and logged in the data files, but will not appear in the “ANALOG”
textbox on the main window.
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4.2.2 Sea-Bird SBE 19plus CTD Configuration

If a Sea-Bird SBE 19plus CTD is selected as the serial instrument input to the LOPC, further
configuration is required. By clicking the ‘Configure’ button, the following dialog window will
load which allows the user to select the desired options and input/update the calibration
coefficients for the CTD.

SBE 19plus Configuration x|

Output ravwe data [frequencies and voltages] in Hexadecimal farm.
SBE 15plus OUTPUTFORMAT = IEI "'I kdLizt use thiz format for acquiring and viewing realtime data in SEASAWE .

— Temperature Coeffcients — Prezsure Coeffoients

match thiz configuration and logaing ztarted
befare deplopment.

CPcor I-S.ETDDE-DDB FTCE1
CTear |3.25EIEIE-EIEIE FTCEZ

[~ Log Résiw ascii hex CTD data in the parsed ascii file [Converted engrineering units will be logged if unchecked).

Cancel |

all IEI Fa0 IEI SBE Analog Inputs ID "l
al IEI Pl IEI
22 o P2 [0 ™ OUTPUT SAL [output format 3 anly]
a3 ||J FTEMPAL ||:| = DUTEUT 54 [autput farmat 3 onli]
FTEMPAT ID
— Conductivity Coeffcients PTEMPAZ ID
a ID— PTCAO ||:|
h IEI AU ID These configuration options are uzed to process
i ID— PTCAZ ID— incoming data only.
i ||:| FTCED ||:| The instiument must be manually configured Lo
IEI
IEI

** SBE 19pluz must be =et to PROFILING MODE.

The user should first configure the OUTPUTFORMAT that the CTD will be using. The options
are ‘0’, for the raw hex data output and ‘3’ for the converted decimal output. If the converted
decimal output (3) is selected, the user can also enable/disable the OUTPUT SAL and OUTPUT
SV options. These options cannot be used with OUTPUTFORMAT 0. The number of analog
inputs (select ‘0’ for none) into the SBE 19plus should also be configured here.

WARNING: The values entered in this screen are only used for data processing and
display. The CTD is not configured or controlled by the LOPC. CTD
configuration must be performed before it is connected to the LOPC for data
input. Please refer to the CTD user manual to determine values that will
result in proper data processing.

The last option available to the user is whether they wish to have the SBE19plus CTD data
logged to the processed ASCII file (see section 6) as converted engineering units (converted by
the LOPC software) or have the data logged as the raw frequencies in ASCII hex (no
processing).
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NOTE: The raw ASCII hex data from the SBE19plus will always be logged as raw data
along with the raw LOPC data in the *.bin files no matter which option the user
chooses. The choice above affects what will appear in the processed ASCII file
only, the raw ASCII hex data (which will be a duplicate of what is stored in the BIN
file) or the converted engineering units.

After the desired options are selected and the proper coefficients input, the user should click
‘OK’ to store the configuration for use — clicking ‘Cancel’ will dump any changes made and
revert to the last saved configuration or the installation defaults. When the ‘OK’ button is
clicked, the user will have to confirm the changes by clicking “YES” before the changes are
saved and implemented. Then click “OK” on the Instrument Input dialog window to confirm
selection of the SBE19plus - configuration is now complete.

NOTE: The “ANALOG” display box located on the “External Instruments” section of the
main control bar (see section 3.2.1) is reserved for display of the analog data
collected by the main analog channel on the LOPCs AUX1 input connector. Any
analog devices connected to an external instrument such as a SBE19plus CTD,
will be processed and logged in the data files, but will not appear in the
“ANALOG” textbox on the main window.
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4.2.3 Ocean Sensors 0S200

The OS200 CTD from Ocean Sensors provides a great degree of flexibility by allowing the
output format to be customized to any application. The LOPC Data Acquisition software
requires the first four numbers in each CTD line to be “AS0O AS1 AS3 AS6". Please refer to the
0S200 documentation for instructions on how to program the sensor to output this format.

Select ‘Configure’ to view the OS 200 configuration screen.

— Conductivity Coeffizients

o ID.IZI
B ID.IZI

05200 Configuration

— Preszure Coefficients

— Temperature Coefficients

o ID.IZI

These configuration options are
uzed o procezs incoming data only.

The instrument must be manually
caonfigured to match this
canfiguration and logaing started
before deployment.

Cancel |

WARNING: The values entered in the configuration screen are only used for data
processing and display. The CTD is not configured or controlled by the
LOPC. CTD configuration must be performed before it is connected to the
LOPC for data input. Please refer to the CTD user manual to determine

values that will result in proper data processing.

The eight coefficients must be obtained from the calibration sheet provided by Ocean Sensors
for the specific 0S200 CTD that is connected to the LOPC. Enter the calibration coefficients in

the proper fields and click ‘OK’ to close the dialog.
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4.2.4 Sea-Bird SBE49 FastCAT

The LOPC Data Acquisition software supports data collection from the Sea-Bird SBE49
FastCAT using any of the four output formats supported by the sensor. The configuration
screen provides a method of specifying the calibration coefficients for the sensor. These
coefficients are required for output format zero or two.

Select ‘Configure’ to view the SBE49 configuration screen.

Sea-Bird SBE49 Input Configuration |

— Pressure Coeffoients
oupFomnat [3 ] | g, [2 26351902

P& |4.85EIEIEEIE-EI4
T&0 |8.355?383-D4 P&z |-2.1 1495712

Tal  [2800464e-04 PTEMPAD [.5.305330e+01
a2 [1.902811e06 PTEMPAT  |5.4343262+01
T83  [1.907119e07 PTEMPA2 |-5.984654e-01

— Conductivity Coeffoients FTCAD |5.24T9??E+05

G [1n3geadesn || PTCAT [¢z71588e 02
H [Tesmareor | PToa2z  [1117%80em
! [1808283=04 || PTCBO  [2519738+01
: 3761208005 | prepy  [1azgoooeDs
CPCOR [9570000e08 || prcae [Dom000es00
CTCOR [3260000e06

— Temperature Coeffoients

Theze configuration options are uzed to process incoming data only.

The instrument must be manually configured ta match this configuration and

logging started before deployment.
Cancel |

The calibration coefficients for the SBE49 are unique to each sensor and are found on the
calibration sheets provided by Sea-Bird. If output format one or three is used, these coefficients
do not need to be entered.

WARNING: The values entered in the configuration screen are only used for data
processing and display. The CTD is not configured or controlled by the
LOPC. CTD configuration must be performed before it is connected to the
LOPC for data input. Please refer to the CTD user manual to determine
values that will result in proper data processing.
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4.3 Data Storage
[See section 3.1.1]
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5 OPERATION

Before operating the LOPC software, be sure to check all software parameters are properly
configured.
5.1 Status Indicators

When the software is loaded, an attempt is made to establish a serial connection with the main
serial port using the port settings stored from the last run. If the connection is established
successfully, the connection status indicator will appear as below.

Eunne-::tl I Connected

If the serial port connection failed, the user will be notified with an error message and the status
indicator will appear as below.

Eunnecqlechneded

The ‘Connect’ button will also be enabled to allow the user to reattempt the connection.

Another status indicator is the LOPC Sensor, which is part of the ‘Engineering’ data set. After a
serial port connection is established, but before data acquisition or logging has started, the
software will constantly poll the LOPC to maintain a check on its activity. If the software deems
that the LOPC Sensor is active and ready to start profiling, the status indicator will appear as
below.

Sensor

I Active

If the LOPC is not powered, not responding, or the software identifies that the LOPC is not
ready to start logging the status indicator will appear as below.

Sensor

I Inactive

5.2 Start Acquisition

By clicking the ‘Start Acquisition’ button, the software is put into a state whereby data is

collected, processed, and displayed.
START ACQUISITION

Data is being logged, but to a temporary file ONLY! This temporary file is overwritten each time
‘Start Acquisition’ is clicked. To log data in proper data files, use the ‘Start Logging’ button
(next section).

5.3 Start Logging

Starting in this mode performs similar startup actions as clicking ‘Start Acquisition’ button
[section 5.2], except data is logged to a proper data file from the start.
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Therefore, clicking this button is a one-step process that commands the LOPC to begin
scanning, begins data collection, processing, display, and logging to file with a single mouse
click. Whereas, the ‘Start Acquisition’ button requires a two-step process if it is clicked first.
The initial clicking of the *‘Start Acquisition’ button initiates scanning and data collection, but
logging to a proper data file will not start until the ‘Start Logging’ button is clicked.

START LOGGING

The reason for having a two-step process available is to provide the user manual control over
when logging to file begins. This logging delay is often necessary when the LOPC is being
deployed. As the LOPC enters the water, the top layers along the surface often contain large
amounts of bubbles and debris as a result of the ship's wake. These can be detected by the
LOPC and cause large amounts of ‘inaccurate’ data when the LOPC is being deployed and
recovered. With the Start Acquisition/Start Logging system, the user can monitor the data being
collected (Start Acquisition) and manually start logging (Start Logging) when they feel it has
cleared the ‘contaminated’ surface of the water.
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5.4 DatalLogging and File Handling Protocols

The LOPC software follows a data file naming and file handling protocol that is meant to give
the user flexibility while at the same time provide some means of safety and allow recovery from
minor data logging mishaps.

Start Mode 1

If a user initiates data acquisition (but not logging) by clicking the ‘Start Acquisition’ button, log
files are created called ‘LOPC_PRELOGGING_DATADUMP’ (a *.bin file for raw binary data
and a *.dat file for parsed ASCII data, see Section 6). These temporary files will store any data
collected as a fail-safe in case the situation arises where a user neglects to start logging (by
clicking the ‘Start Logging’ button). These temporary files provide the user with a safeguard so
that if they do neglect to click the ‘Start Logging’ button and decide that the data may be
useful, the data can be salvaged from the temporary files. However, this is a one-time
safeguard only; the next time the ‘Start Acquisition’ button is clicked, these temporary files are
overwritten with new data.

Start Mode 2

If a user sets the software in data acquisition mode (by clicking the ‘Start Acquisition’ button
only) initially, and following that clicks the ‘Start Logging’ button to set the software into full
data logging mode, data logging will end with the temporary files and logging will be transferred
to the proper data logging files. All data collected from that point forward is stored in data files
that are properly named according to the options selected by the user. File naming procedures
will be discussed in the next section.

Start Mode 3

User can also initiate data collection and logging by clicking the ‘Start Logging’ button only.
This will set the software into full data logging mode and bypass the acquisition only mode. In
this startup mode, there is no data logging to temporary files; data is immediately logged to the
properly named data files in the format selected by the user.

OM-0400-0-03-123 Brooke Ocean Technology Ltd.



LOPC Software Operation Manual 44

5.5 Log File Naming

As previously mentioned, in ‘Start Acquisition’ mode, data is logged to temporary files that are
overwritten the next time ‘Start Acquisition’ is clicked. These temporary files always use the
same filename (‘LOPC_PRELOGGING_DATADUMP?’), thus there is only one chance to
recover data that you wish to save but did not log to a permanent data file.

In ‘Start Logging’ mode, a check is performed whether or not the user has selected to use
custom file naming or default file naming (software chooses filename). In default file naming
mode, log files are created using the current date and time in the following filename format:
LOPC_yyyy-mm-dd-hhmmss.*.

If a user chooses to use custom file naming (see section 3.1.1), when the ‘Start Logging’
button is clicked they will be prompted to enter a filename. The last filename used is presented
to allow the user to modify this filename for the new data files. The filename is verified by
checking existing files, if a filename entered is matches as an existing file, (for example if you
neglect to update the filename from that presented in the filename prompt) the user will be
asked if they wish to overwrite the exiting file with the new file. By answering no at this prompt,
the user will be prompted again for a different filename. If the user selects yes to overwrite the
existing file, the new file will take the place of the existing file.

There is an extra failsafe added that allows a user to recover from a file overwriting error. If a
user chooses to overwrite an existing file, it will not be erased immediately. The new file will
take the current filename (the one entered by the user) and the existing file will be renamed to
‘filename-OLD’. This prevents the user from overwriting a file inadvertently.

NOTE: This is a ONE-CHANCE safe guard only! If the user were to again start a profile
and enter the same name a third time, the most recent file would claim the
filename, the second file would be renamed to the ‘filename-OLD’ file and the
original file would be LOST!

The flowchart shown in the following figure provides a graphical illustration of the file naming
process.
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5.6 Snapshot — Raw Data Dump

A snapshot is an engineering tool for detecting or diagnosing potential problems with the LOPC.
Normal operation does not require this feature to be used. However, if a problem is suspected,
shapshot data can be useful in determining if there is a problem and help in determining what
the issue may be. Taking and storing snapshots are described in [Section 3.1.2].

When the command is issued to take a snapshot, the interface software informs the LOPC to
carry out the command. The user can monitor the success of a snapshot by monitoring the LED
next to the Snapshot caption in the System Status area of the control bar. During a snapshot,
the LED will turn green and ‘1’ will appear in the Snapshot text box. While the snapshot is in
progress (8 seconds) raw digital data is collected that is completely unprocessed and stored in
memory. This process is completed underway, while acquiring and logging data and without
interruption.

However, to retrieve the snapshot data, it must be stored on an internal Compact Flashcard and
downloaded after the LOPC is recovered. To perform this action, data acquisition and logging
must be stopped. The command to store the snapshot is found in [Section 3.1.2]. Issuing this
command will prompt a popup dialog window.

The user must enter a file number and then click ‘Store’. The text window will update the user
as to the progress of the data storage. The LOPC is shipped with a 64-MB internal Compact
Flash Card. This means that the LOPC can store up to seven (7) snapshots before the
pressure case is opened and the snapshot data retrieved. To store multiple snapshots, just
enter a different file number when prompted to store the shapshot as in the above dialog
window.

WARNING: Failure to changel/increment the snapshot number will overwrite a previous
snapshot data file if one exists on the Flash Card with the same file number.

WARNING: When a snapshot is taken, it is stored in volatile memory (RAM) until the user
stores the snapshot data to the Flash Card (via the ‘Store Snapshot’
command). If the LOPC is powered off before it is stored, the snapshot data
will be lost. Also, only one snapshot can be stored in memory at atime. If a
second snapshot has been taken before the first was stored to the Flash
Card it will be replaced but the data from the second snapshot and the first
snapshot data will be lost!
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6 DATA ACQUISITION AND LOGGING

This section discusses the data files that store the data acquired from the LOPC and processed
by the interface software. The data files are described in reverse order to which they are written
since it provides an easier means of describing the raw data format.

6.1 Processed Data Files

Processed data files (*.dat) are ASCII text files containing data received from the LOPC after it
has been extracted from its raw binary, byte-stuffed format.

1000000598813024435105731410344022
202000012110010000001001000000000
3000000000000OOO0OOOOOOOOOOOOOOOOOO
4000000000000O00O00O00O00O00O00O00O00O00O0O0O0O0O0OOOOOOOOOO
5 0 100 30 4 43 0 2549 0 0 2248

+20.6601 2.35578 -0.056 0.2567 3.8045

34 19068 12 32942
33 19065 15 174
32 19070 3 107

31 19048 23 265
30 19056 9 131

34 19506 14 32966
33 19506 14 195
32 19512 5 124

34 19935 9 32948
33 19933 13 178
32 19939 1 103
+20.6602 2.35579 -0.056 0.2600 3.8046
26 20845 1 32869
25 20826 30 291
24 20831 21 186

4 23768 7 33251

3 23760 23 1403

2 23761 22 1092

8 24538 11 33091
7 24534 19 719

6 24535 16 469

19 31613 3 32881
18 31611 8 141

17 31605 20 281
16 31609 11 171
24 32464 6 33017

CFrhrhrrFEEEEEEEssEsEEEEEEoOOESESEEEEEEEEE=EOQOCDCLLLI

U'I-h(»)l\)HN
OOOWON
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File format description:
L1-L4 these four lines contain the 128 bins (32 bins per line) of single element plankton

counted during this half-second sample. The 128 bins are split over 4 lines of 32
each to make the data files more readable by a user.

For example, in the sample above, there are 6 counts in Bin-28 (the first bin = Bin-0),

10 counts in Bin-29, 12 counts in Bin-30, 8 counts in Bin-31, 2 counts in Bin-32, etc.

Each bin count value will be appended to the stored bin counts found on the bin plot.
L5 system status/engineering data.

Description of the L5 line from the sample above (from left to right):

0 = Snapshot Indicator

100 = Threshold

31 = Sample Number

7 = Flow Counts

116 = Delta Time

0 = Buffer Overrun

2550 = Laser Monitor (LMon in A/D counts)

0 = Electronic Counts *

0 = Count Period *

2247 = Laser Voltage (LVolt in A/D counts) **

The binned data (L1-L5 lines) is transmitted by the LOPC every half-second (2 Hz).

* As of LOPC firmware version 2.25 and later, line L5 contains two (2) extra data fields
that are appended to the end of the line. These data fields are used for an external
electronic counter input that may not be available on all units. These fields are:

Electronic Counts (0-256) — electronic pulse counts received from a connected counter device.
(8th field on line L5)

Count Period (0-65535) — the accompanying period that the electronic counts represent. (9th
field on line L5)

These fields combined are used to calculate values that can represent data such as flow
speed.

** This final field (LVolt) is found in LOPC firmware version 2.36 and greater. This field
represents the output voltage to the laser to allow it to maintain a preset laser intensity
that is observed in the LMon (Laser Monitor) field.
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C indicates a line of ‘Instrument’ data from any attached serial instruments. The rate
at which this is transmitted by the LOPC, and the data it contains, depends on the
instrument model in use (ex. Micro CTD (AML) has a sample rate of 25Hz, whereas a
SBE 19plus has a sampling rate of 4Hz). This data string format is determined by the
instrument in use.

Instrument connected via Deck Unit Mux:

If the instrument (CTD) is connected via the Deck unit multiplexer, no extra data fields
are append to the sample. The data that is logged in the ‘C’ line will be exactly as
output from the instrument. Such as the sample of SBE 19plus data below (a SBE
19plus CTD sample with two SBE 0-5v inputs at the end):

C +20.6602 2.35579 -0.056 0.2600 3.8046

Instrument connected directly to LOPC (via INSTR bulkhead):

The ‘C’ line will contain the instrument data, however, it will also have an additional
field attached to the end which is the analog sample (in A/D counts) from the LOPC’s
AUX1 bulkhead. The LOPC's analog interface in sampled each time a new
Instrument data sample is received, so the analog sampling rate is determined by the
attached serial instrument. From the SBE 19plus sample above, if the CTD was
attached directly to the LOPC, it would have an additional analog voltage sample
(3209) from the LOPC appended to the end as shown below:

C +20.6602 2.35579 -0.056 0.2600 3.8046 3209

With LOPC firmware version 2.25 and greater, a second data field is appended to the
instrument data (in addition to the analog data). This field is the Counts per Second
(CPS) detected by the LOPC. This field is presented here so it can be output to other
devices, tow bodies, AUV'’s, etc. so that the information can be used/integrated into
another data set. This would further add to the CTD sample as shown below (CPS =
122):

C +20.6602 2.35579 -0.056 0.2600 3.8046 3209 122

M indicates a portion of Multi-Element Plankton (MEP) data, where the form is ‘M
Element-Number Scan-Number Scan-Length Peak- Laser Monitor'. The MEP data is
sent whenever the opportunity is available. Both the binned data (L1-L5 lines) and
the Instrument data (C lines) take precedence over MEP data.

26 20845 1 32869
25 20826 30 291
24 20831 21 186
4 23768 7 33251
3 23760 23 1403
2 23761 22 1092

===

In the sample MEP data above, it can be observed that some of the Peak-Laser fields
(last field on each line) appear much larger than the others (i.e. the 1% and 4" lines).

This field is an overloaded 16-bit number with the most significant bit set to indicate
that this line of data is the start of the new MEP. When the data is parse by the
surface software (or post-processing software) this is removed from the data by
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masking the 16th bit or just subtracting 32768 from the field value. The max value for
this field is only 14 bits so there is no risk of missing the start of an MEP or falsely
creating a new one.

21 21190 32 33184
20 21210 47 635
19 21222 32 479
18 24474 8 32916
17 24469 47 787
16 24471 43 588

===

This is required for situations as in the sample above. It may appear without the
overloaded bit method that the data above represents a single MEP (since the
elements numbers are in order) when in fact it is not. It is actually two MEP's, each
with 3 elements. The overloaded bit field is also required for framing. The MEP data
stream can be interrupted by ‘C’ lines or ‘L’ lines because they take priority.
Therefore, if we have MEP data, followed by CTD data and then more MEP; the only
way to know for sure if this is the same MEP or not is by the 'overloaded bit method'.

The example below represents ONE MEP:

21 21190 32 33184

20 21210 47 635

19 21222 32 479

0110.3 37.255 09.773 0 O
18 24469 47 787

17 24471 43 588

=E=E0sSs

However, in this very similar example, there are two separate MEP's:

21 21190 32 33184

20 21210 47 635

19 21222 32 479

0110.3 37.255 09.773 0 O
18 24474 8 32916

17 24469 47 787

16 24471 43 588

=E=E=E=E=o0osSsss
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6.1.1 Description of Log File Fields

Snapshot Indicator
This value indicates whether a snapshot is in progress. A ‘1’ indicates a snapshot is in
progress, ‘0’ indicates no snapshot is in progress. [Found on L5 lines — position 1]

Threshold

The threshold is used to set a lower limit on signal level detection, which ensures that the LOPC
is operating above the “noise level” of internal active components. This improves the accuracy
and reliability of detection data. [Found on L5 lines — position 2]

Sample Number
A counter indicating number of samples taken by the LOPC at 2Hz. [Found on L5 lines —
position 3]

Flow Counts

The Flow Counts indicate the number of counts within a pre-determined size range within the
current 0.5-second sample (can be used in combination with Delta Time for flow calculations).
[Found on L5 lines — position 4]

Delta Time

Delta Time is the accumulated time for all counts detected in the Flow Counts window to pass
through the beam (can be used in combination with Flow Counts for flow calculations). [Found
on L5 lines — position 5]

Buffer Overrun
Used to indicate an internal buffer overrun. “1” if a buffer overrun occurs, “0” otherwise. [Found
on L5 lines — position 6]

Laser Monitor (LMon)
Laser Monitor is the mean laser intensity detected by all 35 elements of the photo-diode array
during this 0.5-second sample. [Found on L5 lines — position 7]

Laser Voltage (LVolt)

Laser Voltage is the input voltage to the laser. This value is a monitor of a laser control circuit
that will increase or decrease the laser input voltage as required to maintain a preset level
(LMon). [Found on L5 lines — position 10]

Element-Number
Indicates the element within the 35-element photo-diode array to which this line of MEP data
pertains. [Found on M Lines — position 1]

Scan-Number

The Scan-Number is read from a 16-bit internal counter (0 — 65535) that is incremented every
35us to provide a measure of time. The Scan-Number indicates the “time” at which the MEP
entered the beam for this element. [Found on M Lines — position 2]

Scan-Length
Scan-Length indicates the number of scans, or the “length of time”, a portion of a MEP was
detected on the element in question. [Found on M Lines — position 3]
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Peak- LaserLevel
The maximum level of laser light detected on this element during passage of a MEP. [Found on
M Lines — position 4]

6.2 Binary Data Stream

The Laser Optical Plankton Counter (LOPC) data stream is saved to binary files by either the
Windows interface software, or the optional Data Logger unit. Depending upon the system
configuration, the stream may contain data from the LOPC and other sensors. This document
will describe the format of the resulting binary files.

6.2.1 Multi-byte Values

All multi-byte values, 16-bit unsigned integers for example, appear in the binary data file in big-
endian format, where the bytes are ordered from most significant to least significant. This is an
issue for Intel-based PCs which store values in little-endian format.

Big-Endian Little-Endian

MSB LSB LSB MSB

As an example, take the following bytes, which represent a value of 3718 stored by the LOPC:
OE 86

Arranging the MSB and LSB as shown above, we get the values shown below.

Format MSB LSB Decimal Value
Big-Endian OE 86 3,718
Little-Endian 86 OE 34,318

The difference in decimal values makes it clear that care must be taken when reading the binary
values to ensure that the data is interpreted properly.

6.2.2 File Header

The binary files produced by the LOPC system contain an ASCII header followed by the binary
LOPC data. Processing/parsing software should ignore all data until a valid frame (as described
later) is found. The header contains system configuration information that is not described in
this document.

6.2.3 LOPC Binary Data Format

The LOPC binary data stream contains three sources of data, Binned Count Data, Multi-
Element Plankton data and CTD (or other serial input) data. These data streams are framed by
the LOPC prior to transmission. The LOPC uses a delimiter (DLE) character followed by a
control character to define the start and end of a frame. The tilde (~) character is used for DLE.

The end of a frame control character (ETX) is an asterisk (*). The start of a frame (FRAME ID)
may be specified by L, M, C, or $.
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The basic layout of a data frame is as follows:

<DLE><FRAME I1D><BINARY DATA PACKET><DLE><ETX>
Binned Count Data:

~L<binary data packet>~*
Multi-Element Plankton data:

~M<binary data packet>~*
CTD (serial) data:

~C<instrument data, usually ASCII>~*

Note:
The CTD (serial) data packet is usually not a binary format. The data is inserted into
each CTD frame exactly as collected from the sensor. The LOPC then appends two
values in ASCII format.
¢ A numeric representation of the analog input (0-4095)
e The total number of single-element plankton that have been counted since the
last CTD frame appeared in the LOPC data stream.

An example of a CTD frame including the two supplemental values is shown below. The
first three values are CTD data, followed by an analog count of zero, and seven single-
element plankton have been counted since the last CTD frame.

~C-0000.1 00.001 21.266 O 7~*
A fourth possible frame type may appear in an LOPC binary data file:

GPS data:
~$<ASCIl GPS data>~*

This data stream cannot be output from the LOPC directly, however, if the user is making use of
a GPS attached to a Deck Unit MUX, the GPS data will be integrated into the LOPC data
stream as shown above.

6.2.4 Double DLE's

Since the data being transmitted is binary, there is a high probability that from time to time a
DLE (=) will appear in the data stream as part of the data packet which is not part of the framing
characters. This can cause problems for the receiving/parsing software since when it reads a
DLE, it will expect that the next character is a frame ID or ETX character.

When the LOPC is framing a data packet for transmission, it checks each byte to be sent. If it
detects that there is a DLE to be transmitted as part of the data packet (not part of the framing
characters), it will insert a second DLE immediately after the data DLE detected. What this
does is it provides the LOPC software with a conclusive indicator that this DLE is part of the
data and not a framing character.
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During the data parsing process, this second DLE must be removed so that the data packet is
returned to its original form.
6.2.5 Single-Element Plankton Counts

Single-element plankton (SEP) counts appear once every half second in the output data stream.

~Ldata_block~*

The data block may contain 270, 273, or 275 bytes of data depending upon the firmware version
of the LOPC. The firmware version may be viewed by watching the LOPC output during power-
up. The data block format is shown in the following figure.

v2.25+

B1 B128 Laser
level

(mv)

Snap
shot

Counter | Laser
Period Contro

Sample Flow Flow Buffer

Bin 1 T Bin 128 count count time status

Counter

Threshold

J

v2.36+

The count data is arranged in 128 bins with each bin containing the number of counts for that
size range (starting from 100um and incrementing 15um for each increasing bin). The number
of counts for each bin is represented by the decimal equivalent of the two bytes assigned to that
particular bin.

For example, if we have a Binned-Counts data packet that starts out with the following bytes:

= L 00 2D 00 33 00 3A 08 02
DLE MSB | LSB | MSB | LSB | MSB | LSB | MSB | LSB

The resulting bin counts would be as follows.

Bin # Size Range '\I/?lsnBary I?_agg Counts (decimal)
Bin 1 100-115um 00 2D 45
Bin 2 116-130pum 00 33 51
Bin 3 131-145pm 00 3A 58

Bin 4 146-160pm 08 02 2050

Bin 128

NOTE: The maximum number of counts possible is 65535 counts per bin - a limit that
should not be reached in practical usage.

The remaining bytes of the data packet contain engineering data describing various operational
parameters.
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Field Bytes Description

0: Normal operation
Snapshot 2 1: A snapshot is in progress
Threshold 2 The configured lower detection limit in microns.
Sample Count 2 Current sample number

Number of counts detected in the bin range used for
Flow Count 2 i

Flow Speed calculations

, Transit time for all Flow Counts above. Also used in

Flow Time 2 X

calculation of Flow Speed.
Buffer Status 2 O Buffer Ok

1: Buffer overrun

Current average laser level across all photo-diode
Laser Level

elements.
Counter Number of pulses detected on the counter input

Counter Period
Laser Control

Period of the pulses detected on the counter input
Configured Set value for the Laser Control Algorithm

NNEFE N

The ASCII output from the LOPC processing software contains five lines for each SEP packet.
An example is shown below.

[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]
[eNeoNeoNe]

00
00
00
00
101

10 0 210
Lines L1 to L4 each contain 32 bin counts. Line L5 contains the engineering data described in
the above table. Note that in the example, all bins have zero counts.

6.2.6 Multi-Element Plankton Frame Format

A Multi-Element plankton (MEP) frame contains four bytes of framing data and a variable length
data packet. However, the data packet must be a multiple of six since each group of six bytes
have a relationship that is required for interpretation.

The data is parsed by group (6-byte chunks), therefore, only one group of bytes is required for
explanation purposes — the rest of the data set is parsed by repeating the process for each of
the remaining six-byte groups.

For illustration purposes, the following sample MEP frame will be used to assist with the
explanation:

7E 4D 96 21 30 0A 79 E7 7E 2A
DLE MSBA|LSBA |[MSBB|LSBB |[MSBC|LSBC| DLE | ETX

The 7E4D at the beginning and the 7E2A at the end are the framing characters ~M and ~*
respectively. This leaves us with 96 21 30 0OA 79 E7 as the actual data packet. For simplicity,
this example contains only one 6-byte group. Normally, a MEP frame contains several
(sometimes hundreds) of these 6-byte groups of data.

The 6-byte data group is subdivided into three 16-bit blocks (we will label them A, B and C) with
each pair of bytes representing the high-byte + low-byte of each 16-bit number successively.

OM-0400-0-03-123 Brooke Ocean Technology Ltd.



LOPC Software Operation Manual 56

Using our sample data:

Value Bytes Decimal
MSB LSB Value
A 96 21 38,433
B 30 0A 12,298
C 79 E7 31,207

A, B and C as a whole, contain the values for four MEP parameters.
Element # (the actual photo-diode element blocked by the MEP),
Possible value: 0 — 34
Scan Counter (a 16-bit timer which is the “time-of-travel” reference),

Possible value: 1 - 65535

Length (transit time through beam, or number of Scan Counter ticks)
Possible value: 1 — 2047

Peak Intensity (a measure of the amount of laser light blocked by the particle).
Possible value: 1 - 4095

The following figure illustrates the format and bit positions for blocks A, B, and C and the four
MEP parameters that they contain.

A 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

N1 P11 1 P10 P9 | P8 | P7 P6 ' P5 1 P4 1 P83 | P2 I P1 | PO | ES | E4 | E3

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

C S15 1 S14 1 S13 1 S12 1 S11 ' S10 ' S9 S8 S7 S6 S5 S4 S3 S2 S1 SO
Where:
P11 - PO 12-bit peak intensity value
E5 - EO 6-bit element number

L10-LO 11-bit length value

S15-S0 16-bit scan count

N1 A special bit used to indicate that this is the beginning of a new MEP.
When set, the current 6-byte group and all following groups with the bit
clear belong to the same MEP.

X Unused bits
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Using the table above, our sample data would yield the following results:

Element # =14
Scan Counter = 31207
Length =10
Peak = 33476

In the ASCII (*.DAT) file generated by the LOPC software, this data would translate to the
following line of data:

M 14 31207 10 33476
(the leading M is just used in the ASCII data to indicate a line of MEP data)

Note that the Peak value is 33476, yet the max peak value is 4095. This is because N1 in A
was set to indicate that this was the beginning of a new MEP. This indicator bit is carried over
into the ASCII file so that it is obvious to the user which lines of MEP data belong to which MEP;
since an individual MEP requires several lines of MEP ASCII data to represent it.

For example, below is the full data representation for the MEP sample being used in the
explanations (note that the last line indicates the beginning of another MEP and does not belong
to this individual MEP):

M 14 31207 10 33476
M 13 31208 12 1514
M 12 31212 51 3302
M 11 31221 54 2612
M 22 13005 19 33485

This overloaded Peak value can also be used by any post-processing software to easily identify
and separate individual MEPs.

To extract the actual Peak Intensity value for this line, just subtract 32768 (which clears N1).
For example, 33476 — 32768 = 708, which is the actual Peak Intensity for this line of MEP data.
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6.2.7 File Header

Each raw data file that is created (the *.bin files) will have a file header inserted at the beginning
before any data is logged to the file. A sample of the header is below:

PC DATE-TIME
Date: Monday, August 09, 2004
Time: 14:55:28

__ USER SUPPLIED HEADER
Cruise:

Ship:

Station:

Chief_Scientist:
LOPC_Serial#:

Other Instruments:

__ LOPC SOFTWARE CONFIG __
External_Instrument: SBE 19plus CTD (SeaBird)
Ext_Instr_Serial#: None
Ext_Instr_Link: Deck Unit Mux
Survey_Lat: 45_0000
Tunnel_Type: Standard
Counter_Constant: 0.134365
Aux_Port_Mode: Not In Use
Data_Directory: C:\LOPC_DATA\
File_Naming: Custom Naming
NAV Configuration:

Sentence_To_Parse: $GPGGA

LatPos: 3, NS: 4, LongPos: 5, LongEWPos: 6, TimePos: 2.

-- SBE 19plus CTD (SeaBird) --

OUTPUTFORMAT : 0

SBE_ANALOGS: 2

Log_Raw_Data_To Ascii_File: NO

AO: 1.26704100e-003, Al: 2.64920000e-004, A2: -8.16872500e-007, A3: 1.79550800e-007

G: -1.05527900e+000, H: 1.51578300e-001, 1: -3.89692500e-004, J: 5.02756100e-005, CPcor: -
.5700e-008, CTcor: 3.2500e-006

PAO: -9.65709000e-001, PAl: 1.54452700e-003, PA2: 6.45445200e-012, PTCAO: 5.11069900e+005,
PTCA1: -2.51470600e+001, PTCA2: -2.57308400e-001, PTCBO: 2.40587500e+001, PTCB1: -8.50000000e-
004, PTCB2: 0.00000000e+000, PTEMPAO: -6.48460600e+001, PTEMPAl: 5.12614500e+001, PTEMPA2: -
2.27064700e-001

CFXVER=2.36

DSPVER=2.32

DIRECT_RS-232_MODE=0

SERIAL_INPUT=RS-232,9600,8-N-1

THRESHOLD=100

CALIBRATION_COEFF=1.000

MIN_BACKGROUND=512

MINUS_THRESHOLD=-100

MINUS_TIMEOUT=995

FLOW_WINDOW=10-20

SCAN_TIMEOUTS=3-1000

SCAN_ELEMENTS=0-34

BKGRND_COEFF_AB=0.005/0.995

SIGNAL_COEFF_AB=0.600/0.400

CF1_SN=51314

B10S=2.27

PicoD0S=2.27

LASER_SET_RANGE=1650-2500

LASER_CTRL_INC=1

LASER_INIT=2100

LASER_CTRL_INTERVAL=50

BKGRND_CTRL=2550

CTRL_MODE=1

COMBINED_ELMENTS=2

R T
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# PC DATE-TIME
This section contains the current date and time when this file was created as read from the
logging computer.

# USER SUPPLIED HEADER
Custom header information as input by the user (see “Settings” section).

# LOPC SOFTWARE CONFIG
This section list a series of parameters that are configured in the LOPC software.

Following the “LOPC SOFTWARE CONFIG” section, there may be a section illustrating a CTD
configuration. This may or may not exist depending on whether or not the CTD actually requires
any configuration. For instance, if the LOPC software is configured to operate with a SBE 19 or
SBE 19plus, this section would exist. However, if the CTD being used were an AML Micro CTD,
this section would not exist since the AML CTD has no configuration parameters.

If this section is present, it will contain CTD configuration details as well as the calibration
coefficients for this instrument.

The final section (contained between the “*******+*" [ineg) [ists operational and configuration
parameters from the LOPC’s memory. This block is read from the LOPC and provides a record
of the LOPC configuration under which this data file was collected.
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7 DATA PLAYBACK

Raw data files (*.bin) may be replayed at any time for visual interpretation and analysis of the
data, or just to reproduce an ASCII text file (*.dat) of the data for manual inspection or post-
processing.

The playback dialog window is displayed by clicking the ‘Open File (Data Playback)’ option
from the ‘File’ menu. This command prompts the user to select a file for playback [ONLY RAW
BINARY FILES (*.bin) CAN BE USED FOR PLAYBACK]. After selecting a file and clicking
open, the playback dialog is loaded.

Playback Binary Data File - |EI|£|
Select the 'Flayback Speed' and click 'Flay'. it |

Flayback Speed
’V e i~ 4y = 2 i

Fauze || | Hezume |

Select zpeed and click 'Flay'

The user can select the desired playback speed and then click ‘Play’ to begin playback of the
data. The playback speed can be changed while the playback is in progress if the user wishes
to increase or decrease the playback speed. The playback can be paused at any time by
clicking the ‘Pause’ button and then resumed by clicking the ‘Resume’ button. The progress of
the playback is indicated at the bottom of the dialog window by showing the user the current
section of data being processed in relation to the total data to be processed. The process is
stopped at any point during playback or after the end of the data file is reached by clicking the
‘Quit’ button.

NOTE: The header that will appear in the resulting DAT file will contain the playback date
and time followed by the header information from the source BIN file.

WARNING: To avoid data file corruption, file playback should always be stopped using
the ‘Quit’ button in the playback window. DO NOT stop playback using the
‘STOP’ button in the main window or by closing the program.

OM-0400-0-03-123 Brooke Ocean Technology Ltd.



LOPC Software Operation Manual

Software Appendix |

Application Shortcut Keys
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Application Shortcut Keys

Below is a list of shortcut keys to perform the indicated operations and functions:

Operation ‘ Shortcut Keys
Open File for Playback Ctrl + O

Switch to Binned Data View Ctrl+ B

Switch to Time Plots View Ctrl+T

Binned Data Popup Window Ctrl + P *
Change Port Settings Shift + P **
Change Input Instrument Shift + | **

Change Data Storage Directory

Ctrl + Alt + S **

Change Data File Naming

Ctrl + Alt + N **

Change Counter Constant Shift + C *
Change Window Count Bounds Shift + W **
Set Survey Latitude Shift + L **
Change Time Charts CtrlI+C*
Modify User Supplied Header Shift + H **
* Only available when Time Charts View is active.
*x Not available after scanning/data acquisition has begun.
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Software Appendix Il

Sample Derivation of a Counter Constant
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Sample Derivation of a Counter Constant

The following sample Counter Constant derivation applies to a General Oceanics
Flowmeter (2031H) with Standard Speed Rotor.

Standard Speed Rotor Constant = 26783
This relates to ONE (1) mechanical rotor count 0.026873 meters

Since mechanical counter produces 10 counts per
revolution, ONE (1) complete rotor revolution (0.026873*10)

0.26873 meters

The electronic sensors produce 2 pulses per revolution only,
therefore, the electronic rotor constant (0.26873/2) = 0.134365 meters/pulse

COUNTER CONSTANT = 0.134356 meters

If the user were using this device, this number should be entered and stored in the
Counter Constant dialog which can be found under the ‘Settings’ menu..
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Software Appendix IlI

Software Change Log
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Software Change Log

Version 1.23

Sea-Bird SBE25 CTD support added

Version 1.22

Sea-Bird SBE49 CTD support added

e Ocean Sensors OS200 CTD support added

e Automatic precision update added to time plots

¢ Original BIN file headers are retained during file playback

e Corrected a minor display issue with Windows XP.
Version 1.21

Added the Extract Stream Data tool.
Software version included in the output file headers.

OM-0400-0-03-123

Brooke Ocean Technology Ltd.



LOPC Software Operation Manual

Software Appendix IV

Manual Updates
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