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INTRODUCTION 2

1 Introduction

This document is a guide to using Rockland Scientific’s Zissou Essentials software.
Zissou Essentials provides a user friendly solution for conversion of data to physical
units, data inspection and basic data visualization. It is intended to quickly visualize the
data to ensure that an instrument is performing as expected. This software is designed
to open and process any Rockland binary data file (p-file).

Zissou Essentials (v1.0) is a Matlab based software, now a stand-alone package that
can be used as an alternative to the Rockland Scientific ODAS Matlab Library (v4.3) for
basic data inspection and visualization.

The software allows you to:
+ Analyse bench test data collected with test probes
+ Convert acquired data to physical units
+ Visualize data for a customized range of interest

« Compute spectra for a segment of data and estimate the rate of dissipation for
the chosen range.

To help you get started using Zissou Essentials, this user guide begins with two tutori-
als, processing data from a VMP (Section 2.1) and MicroRider (Section 2.2). Note that
the software is linked with this user guide, therefore, you can press the buttons labelled
“?” if present, or click on “Help” in the bar menu to access this documentation.

This user guide will focus on using the Zissou Essentials software and data inspec-
tion. For information about data processing, please refer to the Data Processing Man-
ual.

©2019 Rockland Scientific
International Inc.



TUTORIALS 3

2 Tutorials

The following section provides a tutorial to get familiar with the software. A Sam-
ple_Data folder is available when downloading the Zissou Essentials software, which
holds two data files (VMP_024.p and DAT_059.p) from a VMP-250 and a MicroRider-
1000, respectively. The software tutorial will use both of those files to guide you through
the features and functions of the software.

We assume, in this section, that you have already installed the software. If this is not
the case, you can double-click on the executable installer and follow the instructions.
For more details, please refer to Appendix A.

2.1 Vertical Microstructure Profiler

The first part of this tutorial presents a walk-through of typical data inspection and
visualization within the Zissou Essentials software for vertical profiler. The data used
for this tutorial was collected near Victoria, British Columbia, Canada using a Vertical
Microstructure Profiler (VMP-250 in this case).

To get started, first open your software, ensure that the radio button “Analyse Profile”
is selected and press the “Select File” button. Using the dialogue window, navigate to
the location of the downloaded Sample_Data folder and open the VMP_024.p file. This
will open the configuration string GUI (Figure 1).

B4 Configuration String - m} X
Help Edit
Ensure that your sensors' parameters are correct.
Commenl ts
Insert Comments Here s
Thermistor
T
Serial Numher T1000
2, 3143.55
8 250000
Ty 289.301
Shear
h1 sh2
Serial Number M1000 Serial Number M1001
Sensitivity 0.0716 Sensitivity 0.0705
Micre Conductivity
C1
Serial Number
Cell Constant 0.00103
Pressure
Serial Number
Coefficient 0 -1.833
Coefficient 1 0.029257
Coefficient 2 0 Reset
Ok

Figure 1: User interface presenting the partial content of the VMP'’s configuration file

When opening afile in Zissou, the software opens the configuration file editing tool. This

©2019 Rockland Scientific
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2.1 Vertical Microstructure Profiler 4

tool highlights a subset of parameters used for the conversion of your data to physical
units. This is meant as a reminder to update your calibration values when changing or
re-calibrating a sensor on your instrument. Press OK to proceed. This will convert your
sensor data to physical units.

You should now see in the main window, the time series of the pressure sensor as
shown in Figure 2.

B Zissou Essentials  VMP_024: SN:215 2016-10-19 - [m] X
File Tools View Help

File Selection
Parameters.
Select a Range of Interest by: -10 T T T
1. Entering the start and stop time
below

or

2. Selecting respectively the start
and stop point on the plot.

O hh:mm:ss
@ [sec] since file start

Start Time 0.00
Stop Time | 222584

Pressure o

70 1 1 1 1
0 500 1000 1500 2000 2500

time [sec] O intime domain
=1 @in pressure domain

Select Hotel File | ? ‘

Figure 2: Initial display of sensor data to select a range of interest in your file

The scope of this tab is to let you select a range of interest within your data file. As is
often the case, this data file includes multiple profiles. Zissou Essentials requires you
to choose one profile to move forward with processing. This can be done in one of two
ways:

« Manually change the start and stop time in the parameters panel on the left side
of the window. This will highlight the selected region in red; or

+ Select the time boundaries on the graph by clicking respectively at the start and
stop points of your range of interest.

For this tutorial, the first profile is selected (see Figure 3). The software will highlight
your selection in red.

Note that you are not limited to choosing your Range of Interest from the pressure
sensor data. Use the drop-down menu in the left panel to select an alternative sen-
sor to be plotted. Section 3.1 presents a description of the different elements of this
display.

©2019 Rockland Scientific
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2.1 Vertical Microstructure Profiler 5

NOTE: If one of the graph tools (the Zoom In tool for example) is selected, you will not
be able to select your range of interest. Click on the tool icon again to unselect it.

HlesouEssant\a\s VMP_024; SN:215 2016-10-19 — [m] X
File Tools View Help

File Selection
Paramelers
Select a Range of Interest by: -10 T T T
1. Entering the start and stop time
below

or

2. Selecting respectively the start
and stop point on the plot.

O hh:mmiss
® [sec] since file start

Start Time | 23913
Stop Time = 32531

Pressure i

70 1 1 1 1

0 500 1000 1500 2000 2500
Cancel Selection time [sec] G e Plot O intime domain
Select Hotel File \ 2 ‘ sl v @ in pressure domain

Figure 3: Display of the selected boundary for processing

Once the desired range has been selected, press the “Generate Plots” button. This
generates a series of tabs displaying your data (Figures 4 - 7). Note that the data can
be plotted either in the time or pressure domain. For vertical profilers, the software will
default to displaying data in the pressure domain which provides a vertical rendering of
your data.

For a detailed description and interpretation of the content of those panels, refer to your
Data Processing Manual.

©2019 Rockland Scientific
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Vertical Microstructure Profiler

© Show Y Inclinometer
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Figure 4: Figures presenting the kinematic data of your selected profile

H Zissou Essentials VMP_024; SN:215 2016-10-19 — O
File Tools View Help
File Selection Kinematics Temperature / Conductivity CT senser comparison Microstructure
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Figure 5: Figures presenting both the temperature and conductivity data of the JAC-CT
sensor in addition to the calculated Salinity and potential density
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2.1 Vertical Microstructure Profiler 7
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Figure 6: Figures presenting the thermistor and micro-conductivity data compared with
CTD data when available. In this case, the offset between data arises because T1 is uncal-
ibrated and nominal coefficients have been used to convert the raw T1 signal into physical
units. Press the “Calibrate” button to perform the in situ calibration. Refer to section 4.4 for
additional information.
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Figure 7: Figures presenting the microstructure data of the shear, temperature gradients
and micro-conductivity gradient as well as the background temperature, as measured by
the thermistor.
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2.1 Vertical Microstructure Profiler 8

At this stage, most data channels have been displayed for analysis and interpretation.
To extract the spectral curves from your data, you must select a subset of the data
from the microstructure figure. The range can be selected by clicking the location of
the boundaries on the graph, or by entering numerically the desired bounds. For this
tutorial, we have selected the region from 30 to 40 dbar. Press “Generate Spectra” once
satisfied, to display the spectral plots (Figure 8).

This tab presents two logarithmic plots of the spectra. The left panel presents the curve
as function of the wavenumber in cycle per meter [cpm] and the right panel as function
of frequency in Hertz [Hz]. A detailed description of the spectral plots including their
content and an interpretation guideline is provided in the Data Processing Manual.

B4 Zissou Essentials VMP_024; SN:215 2016-10-19 30 < P < 40 - O X
File Tools View Help

File Selection Kinematics Temperature / Conductivity CT sensor com parison Microstructure Spectra

107 - 10° A Tu
s VU, clean VT, — g5 0B kg v ) Nasmyth
vy ——Gy — 44 100w kg —4, VT
107! e VUL, ClEEN A K nax Ug =107cpm Vu, Ve,
Vu, A K ax U =107cpm

L Al ™

107

[Variance Hz“]

s )
10° 10" 10% 10° 10' 10%
k [cpm] f[Hz]

Figure 8: Figures presenting the spectra for the selected range in wavenumber (left) and fre-
quency (right) domain. The spectra of shear, temperature gradient and micro-conductivity
gradient are shown in both panels, whereas the vibration sensor data are only displayed in
the frequency domain. The dissipation rate is calculated for each shear probe and the as-
sociated Nasmyth curve is overlaid in the left figure. The Nasmyth curves in the right panel
(black) are plotted for nominal e values in factor of 10 increments.
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2.2 MicroRider 9

2.2 MicroRider

The second part of the tutorial presents a walk-through of typical data inspection and
visualization within the Zissou Essentials software for glider mounted instrument. The
data used for this tutorial was collected near the Faroe Islands using a MicroRider1000.
We wish to thank Dr. Illker Fer for allowing us to use his data

To get started with the data processing, first open your software, ensure that the ra-
dio button “Analyse Profile” is selected and press the “Select File” button. Using the
dialogue window, navigate to the location of the downloaded Sample Data folder and
open the DAT_059.p file. This will open the configuration string GUI (Figure 9).

B4 Configuration String - m} X
Help  Edit
Ensure that your sensors' parameters are correct.
Comments
Insert Comments Here s
Thermistor
T T2
Serial Numher Serial Numher
8, 3143.55 8, 314355
8, Inf 8, Inf
Ty 289.15 Ty 289.15
e
Serial Number 833 Serial Number 834
Sensitivity 0.0534 Sensitivity 0.0739
Pressure
Serial Number
Coefficient 0 3.26
Coefficient 1 0.054198
Coefficient 2 4.821e-08
Reset
Ok

Figure 9: User interface presenting the partial content of the MR'’s configuration file

When opening afile in Zissou, the software opens the configuration file editing tool. This
tool highlights a subset of parameters used for the conversion of your data to physical
units. This is meant as a reminder to update your calibration values when changing or
re-calibrating a sensor on your instrument. Press OK to proceed. This will launch the
conversion to physical units.

The time series of the pressure sensor data should now appear in the main window
(Figure 10).

©2019 Rockland Scientific
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2.2 MicroRider 10

H Zissou Essentials  DAT_025; SN:59 2012-06-08
File Tools View Help
File Selection

Parameters

Select a Range of Interest by:

1. Entering the start and stop time
below

or

2. Selecting respectively the start
and stop point on the plot.

O hh:mm:ss
@® [sec] since file start

Start Time 0.00
Stop Time = 9518 38

P [dBar]

Pressure i

1 1 1 1
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
time [sec] o o | @1ntime domain

2= =" 1 Qinpressure domain

700

2 |

Select Hotel File |

Figure 10: Initial display of sensor data to selection a Range of Interest in your file

The scope of this tab is to let you select a range of interest within your data file. Zissou
Essentials requires you to choose one profile to move forward with processing. This
can be done in one of two ways:

« Manually change the start and stop time in the parameters panel on the left side
of the window. This will highlight the selected region in red; or

+ Select the time boundaries on the graph by clicking, respectively, on the start and
stop of your range of interest.

For this tutorial, the first profile is selected (see Figure 11). The software will highlight
your selection in red.

Note that you are not limited to choosing your Range of Interest from the pressure
sensor data. Use the drop-down menu in the left panel to select an alternative sen-
sor to be plotted. Section 3.1 presents a description of the different elements of this

display.

©2019 Rockland Scientific
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El Zissou Essentials  DAT_025; SN:59 2012-06-08
File Tools View Help

File Selection
Parameters

Select a Range of Interest by:

1. Entering the start and stop time
below

or

2. Selecting respectively the start
and stop point on the plot.

O hh:mm:ss
@® [sec] since file start

=
Start Time | 347.04 a
h=l
Stop Time | 3917.37 o

Pressure i
700 1 1 1 1 | 1 1 1
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Cancel Selection time [sec] @ in time domain
Generate Plots .
O in pressure domain

Select Hotel File | ? ‘

Figure 11: Display of the selected boundary for processing

By default, the software will generate plots in the time-domain for non-vertical pro-
filer. For this tutorial, we select the pressure-domain radio button, before pressing the
“Generate Plots” button. This generates a series of tabs displaying your data (Figures 12

- 14).
For a detailed description and interpretation of the content of those panels, refer to your
Data Processing Manual.

©2019 Rockland Scientific
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9 Zissou Essentials DAT_025; SN:59 2012-06-028 - [m] x
File Tools View Help
File Selection Kinematics CTsensor comparison  Microstructure
0 0 0 ]
— i -
Ay j Incl, | =5 ‘E T s
A i 3 —
100 Ay 100 T £ 100 L 100 =
Lp = z f{‘\
I ¥ ¥
200 — 200 H 200 200 i
= =
[}
== £
g 300 = 300 % 300 300 *
: e— == | ! N
o — — % B
S | T
400 400 %: 400 400 ’}/l-
i & -
—+ I F -
i
500 R 500 { f 500 500 s
— + e 2=
3 N T
e — == = e el
i —_— T —
600 600 ————— 600 600
-1000 0 1000 -10 0 10 20 30 0.1 0.15 0.2 0.25 0.3 0.4 0.5 0.6
[Counts] [°] dP/dt [m s Speed [ms™]
® Show Y Inclinometer

Figure 12: Figures presenting the kinematic data of the selected profile. The large spikes in
Ay and Ay are induced by the fin actuator and possibly by battery movement in the glider.

E Zissou Essentials DAT_023; SN:39 2012-06-02 - o X
File Tools View Help
File Selection Kinematics CTsensor comparison  Microstructure
Calibrate
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Figure 13: Figure presenting the temperature data reported by the thermistors. The offset
between the two thermistors occurs because the sensors have not been calibrated and the
conversion to physical units has been done using nominal values.
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!‘ Zissou Essentials DAT_025; SN:59 2012-06-028 - [m] x
File Tools View Help
File Selection Kinematics CTsensor comparison  Microstructure
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Figure 14: Figures presenting the different microstructure data of the shear and tempera-
ture gradient

At this stage, most data channels have been displayed for analysis and interpretation.
To extract the spectral curves from your data, you must select a subset of the data
from the microstructure figure. The range can be selected by clicking the location of
the boundaries on the graph, or by entering numerically the desired bounds. For this
tutorial, we have selected the region from 435 to 500 dbar. Press “Generate Spectra”

once satisfied, to display the spectral plots (Figure 15).

©2019 Rockland Scientific
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This tab presents two logarithmic plots of the spectra. The left panel presents the curve
as function of the wavenumber in cycle per meter [cpm] and the right panel as function
of frequency in Hertz [Hz]. A detailed description of the plots, their components and
interpretation is provided in your Data Processing Manual.

B Zissou Essentials DAT 025 SN:59 2012-06-08 435 < P < 500

File Tools

10°

View Help
File Selection  Kinematics T sensor comparison  Microstructure  Spectra
10°
o V1, clean vT, —_— 4 10T W kg
vu, —_vT, — =18 % 107W kg™
— ‘\?u2 clean A kmax uy =58.5cpm
Vu2

/

[Variance Hz“]

Vu2

Nasmyth

A K e Uz =B3CPM s
J— 1072 \4"‘-

10 10?
k [epm]

10
f[Hz]

Figure 15: Figures presenting the spectra for the selected range in wavenumber (left)
and frequency (right) domain. The spectra of shear, temperature gradient and micro-
conductivity gradient are shown in both panels, whereas the vibration sensor data are only
displayed in the frequency domain. The dissipation rate is calculated for each shear probe
and the associated Nasmyth curve is overlaid in the left figure. The Nasmyth curves in the
right panel (black) are plotted for nominal e values in factor of 10 increments.
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SOFTWARE COMPONENTS 15

3 Software Components

The scope of this section is to provide additional information on the various software
components presented in the tutorial above. Note that an in-depth description of the
graphics or the background processing that generates the graphs (e.g. conversion to
physical units, estimation of the dissipation rate, etc.) is beyond the scope of this doc-
ument but detailed in the Data Processing Manual.

3.1 Selection of the Range of Interest

The software, after your data has been converted to physical units, provides a time-
domain visualization of all the sensors on your instrument. Pressure is shown by de-
fault, but the data from a different sensor can be displayed by selecting its name from
the drop-down menu (Figure 16, item 1). The time-domain plots are provided to assist
you with the selection of a range of interest. To visualize your data further, you must
select the segment of your data that you wish to inspect. Figure 16 shows an example
where the first profile has been selected.

B Zissou Essentials  VMP_024; SN:215 2016-10-19 = a
File Tools View Help

File Selection

Parameters

Select a Range of Interest by -10 T
1. Entering the start and stop time
below

or

2. Selecting respectively the start
and stop point on the plot

O hhemm:ss
® [sec] since file start

Start Time = 23913
Stop Time | 325.31

P [dBar]

Pressure vl 1
4 ] 1 ]
0 500 1000 1500 2000 2
Cancel Selection | time [sec] 5 [Generate Pios O intime domain
Select Hotel File ? 6 ® in pressure domai

Figure 16: Plot of the pressure data of a VMP instrument as a function of time for profile
selection

As can be seen in the figure, the datafile has multiple profiles but, they must be pro-
cessed separately. The figure shows the selected profile highlighted as it was selected
on the graphic by clicking, respectively, on the beginning and the end of the profile.

NOTE: If one of the graph tools (the Zoom In tool for example) is selected, you will not
be able to select your range of interest. Click on the tool icon again to unselect it.

©2019 Rockland Scientific
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3.2 In-situ Thermistor Calibration 16

The drop-down menu (Figure 16, item 1) enables you to change the plot to a different
sensor. This may be useful to confirm your selection.

As an alternative to selecting the range on the graph, you can also manually enter the
start and stop time of your range of interest (Figure 16, item 2). You can additionally
select the time convention for your choice i.e. in seconds since the start of the file or
in hours:Minutes:Seconds using the radio button (Figure 16, item 3).

If you are displeased with your selection, you can re-select the bounds of the selection
on the graph directly or you can press the “cancel selection” (Figure 16, item 4) and
select again.

Finally, once satisfied with your selection, the “Generate Plots” button will create a se-
ries of tabs providing graphs of the data from your sensors.

Note that the data can be visualized as either:

1. afunction of time, with the time plotted on the horizontal axis and the sensor data
on the vertical axis; or

2. a function of depth, with the pressure plotted on the vertical axis and the sensor
data on the horizontal axis.

You can toggle this option with the radio button (Figure 16, item 5).

3.2 In-situ Thermistor Calibration

The thermistor and micro-conductivity sensors are designed to acquire small-scale fluc-
tuations of the temperature and conductivity, respectively. The sensor accuracy typi-
cally drifts significantly with time, causing an offset with respect to the actual temper-
ature or conductivity value. Therefore, the software offers a comparison between the
microstructure and CT sensors (which have higher accuracy but low sampling rates)
when they are available (Figure 17). This will also provide you access to the in situ cali-
bration tool. The calibration tool is detailed in Section 4.4. The scope of the calibration
tool is to update your thermistor calibration parameters to yield accurate temperature
measurements that agree with the CT data.

©2019 Rockland Scientific
International Inc.



3.3 Selection of Spectral Range 17

El Zissou Essentials VMP_024; SN:215 2016-10-19 - [m] x
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Figure 17: Comparison between the slow (T 4c) and fast (T;) measurements of temperature
(left) and conductivity (right)

3.3 Selection of Spectral Range

In the microstructure tab, you must select a range of data in order to produce the spec-
tral tab. The selection of the range can be done as in the range selection window (Sec-
tion 3.1). You can either:

+ Click on two points in one of the plots to set the start and end of your segment;
or

 Manually enter the boundaries of your selection in the figure’s domain (pressure
or time).

To visually assist with your selection, the software places markers on the graph identi-
fying your selected boundaries. You can modify your selection by clicking elsewhere on
the graph or by pressing the “cancel selection” button and starting again. Additionally,
you can verify and update the processing parameters used to generate the spectra us-
ing Tools — Processing parameters (See Section 4.3 for details). Once you are satisfied
with your selection and processing parameters, press “Generate Spectra”.
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4 Software Tools

The Zissou Essentials software has numerous tools which are accessible through the
“Tools” bar menu item of the same name. The available tools include:

+ Configuration file editing: review and update the parameters of your file for con-
version to physical units

* Vehicle Selection: select your vehicle type and profile speed algorithm
+ Parameter Selection: review and update your file's processing parameters

+ Thermistor Calibration: calibrate your thermistor using in situ CT temperature
data

+ Analyse Bench Test: visualize your instrument’s electronic noise for quality con-
trol

4.1 Editing a Configuration File

The data files (p-file) collected with Rockland instruments has the configuration file
information (that was used during data acquisition) embedded within. This configura-
tion information provides parameters for both the acquisition and post-processing of
your data (specifically, conversion to physical units). The file structure and content are
extensively described in your Data Processing Manual.

The configuration file is a human readable ASCII file that can be modified within a “good”
text editor. However, the configuration file editing tool provides you with a user-friendly
user interface to modify a subset of conversion parameters which are likely to require
updating. Therefore, when opening a new file, it is recommended that you review the
parameters, edit if necessary, and then proceed. If you do not have the calibration co-
efficients on hand, you can continue with nominal values and edit the parameters at a
later time.

Figure 18 presents an example of the configuration file editing tool loaded with the con-
figuration string from the VMP-250 data file used in the first tutorial (Section 2.1).
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B4 Configuration String - m} X
Help  Edit
Ensure that your sensors' parameters are correct.
Comments
Insert Comments Here »
Thermistor
T
Serial Numher T1000
i 3143.55
8 250000
Ty 289.301
Shear
sh1 sh2
Serial Number M1000 Serial Number M1001
Sensitivity 00716 Sensitivity 0.0705
Micre Conductivity
C1
Serial Number
Cell Constant 0.00103
Pressure
Serial Number
Coefficient 0 -1.833
Coefficient 1 0.029257
Coefficient 2 0 Reset
Ok

Figure 18: Configuration file editing tool opened when loading VMP-250 data file. This in-
strument includes a thermistor, two shear probes, a micro-conductivity sensor and a pres-
sure transducer.

For details on the different sensors, the role of their conversion parameters and addi-
tional information, please refer to the Data Processing Manual. The processing manual
additionally provides a list of almost all channel types and the process required to con-
vert the raw data to physical units.

The editing tool allows you to easily update the parameters that will change as result
of a new calibration or a change of probes. To update a value, select the field you want
to edit and type in the new information. The modification will be highlighted with a blue
box.

We also encourage you to add your initials and comment in the “Insert Comments Here”
box to keep track of your modifications (e.g. SZ: Update the sensitivity of Shear probe
M1000 after calibration). Note that the software will add a date and time stamp to your
comment and patch this comment to the beginning of the configuration string that is
embedded in your data file.

If you are satisfied with the current parameters displayed in the window, you can press
“Ok” or simply close the window to proceed. If you wish to reset to the parameters first
displayed in the window, press “Reset” to reset all modified values.
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Edit Manually

The configuration file management tool also enables you to manually edit the config-
uration information that is embedded in your data file. In the bar menu, select Edit —
Edit Manually, the configuration file will be opened in a text editor to allow you to up-
date the ASCII file. Once you have modified the file, ensure that the modifications were
saved. Select Edit — Patch File which will replace the current configuration file with
your edited file. We recommend using this option only if you are familiar with the con-
figuration file structure. The structure is explained in detail in your Data Processing
Manual.

Finally, the option Edit — Revert gives you the option to revert your configuration file to
the one provided by Rockland when you first received your instrument.

4.2 Vehicle Selection

As a best practice, we recommend writing your vehicle type in the instrument_info
section of your configuration file (see Figure 19) as the vehicle field. A list of recog-
nized vehicle types is provided in the Data Processing Manual (which also includes the
vehicle’s default algorithm for speed calculation).

H
;This section identifies your instrument. Only the wvehicle is important.
[instrument_info]

vehicle = wmp ; downward profiling. Use either wvmp or rvmp but not both.
jvehicle= rvmp ; upward profiling

model = wmp-250IR ; The actual model. Used for trouble shooting.

sn = 215 ; The serial numnber of the instrument. For trouble shooting

; The next section is optional and can be expanded. Do not use the parameter "id = "
[cruise_info]

operator
project
ship

leg

Victor 2816

Figure 19: instrument_info section of the configuration file.

In the event where the vehicle is not specified or if additional information is required to
compute your instrument’s speed, the software will prompt you via the user interface
(Figure 20). Based on your vehicle type you may be required to enter a numerical value
for a constant profiling speed or provide the software with a hotel file providing the
vehicle’s speed of profiling. The Data Processing Manual provides extensive informa-
tion about the software’s speed of profiling calculation and a description of the hotel
files.

If you select the “Constant” speed algorithm, you will need to enter a valid humerical
value for the constant speed (in [m/s]). If the selected speed algorithm is “hotel”, you
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will need to select a hotel file' on your computer.

Finally, the vehicle selection tool can be accessed at a later time through Tools — Vehi-
cle selection. Modifying the vehicle's selected speed algorithm will proceed to reconvert
your data to physical units using the new speed.

B4 vehicle Selection = O ped

Your configuration file does not have
vehicle information Please select your
vehicle type, the corresponding speed
algorithm and enter a Constant speed
or select a Hotel file is necessary.

For details refer to your Zissou User
Guide or Press on the 7 button below

Vehicle ymp -
Speed Algorithm  pressure v

Constant Speed

load hotel file ‘

7| _save |

Figure 20: Vehicle selection tool

"Description of th hotel file is provided in your Data Processing Manual
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4.3 Parameter Selection

The parameter selection tool allows you to modify the different parameters being used
within the software both for data visualization and processing. As can be seen in Fig-
ure 21, the software lets you update the following parameters:

« fft length: The spectra presented in the software are calculated from your data
within the boundaries selected in the microstructure tab (Section 3.3). The spec-
ified region is subdivided into segments of fft length in duration that overlap by
50%. The fft length also sets the resolution of the spectra (i.e. Af = 1/fft_length)

+ (High & low) Pass Cut-off: The cut-off frequency of the high-pass and low-pass
filters applied to the data. Note: The high pass filter is used to remove any low
frequency signals from the microstructure data. The filter influences the spectra
and the dissipation rates that are computed. On the other hand, the low pass filter
is only used for improved visualization of the microstructure data

+ Anti-Aliasing frequency: This value represents your instrument’s anti-aliasing fre-
qguency. Note that this is based on the instrument'’s electronics and should only be
changed if your instrument has a different anti-aliasing frequency. (This typically
applies to instruments designed to operate in strong flows, such as a VMP-250-
IR-TE).

« fit order: The order of the polynomial fit applied to the logarithm of your spectra
to provide one of the upper bound of integration for estimation of the dissipation
rate. For more information, refer to Rockland Technical Note 028.

* Grad (C & T) method: The software offers two methods for calculating the gra-
dients of the temperature and micro-conductivity data. The high pass method
obtains the derivative by high passing the pre-emphasis signal? whereas the first
difference consists of the “classic” discreet derivative method. Zissou defaults to
the high pass method.

2For additional details refer to Technical Note XX
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!ﬂ Parameter Selection - O >
Parameters
fit length [sec] 2
High Pass Cut-off 0.4
[Hzl i
Low Pass Cut-off
[Hzl A
Anti-Aliasing 08
frequency [Hzl
fit order 3
grad Cmethod  High pass v
grad Tmethod  High pass v
?
export save
import Ok

Figure 21: Parameter selection tool

When you are satisfied with your modifications, press “save” to implement your modi-
fications and re-process your data. Note that the software also allows you to “export”
your processing parameters in a *. mat file to access them at a later time. The “import”
function allows you to apply parameters that you've exported previously.

4.4 Thermistor Calibration

The FP0O7 thermistor is converted to physical units using calibration parameters to con-
vert the measured resistance to a temperature value. Although nominal values for those
parameters are provided, the sensor can be calibrated before or after its deployment
to ensure the best possible accuracy. Figure 6 presents an example where there is a
clear offset between the thermistor and CT-reported temperature, which indicates that
the thermistor needs to be calibrated.
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The thermistor calibration tool consists of a module to perform the post-deployment
calibration of the sensor using in situ data. This can be done when your instrument
measures a reference temperature, through either a SeaBird-CT or JAC-CT. The cali-
bration tool can be opened via either the bar menu tools — Calibrate FP0O7 or the tab
comparing the microstructure and the CT data (see Section 3.2).

B4 Thermistor Calibration o [} X
Help
Paciston Range Selection
FPO7 in situ calibration , SN-
T1000
820 T T T
v T
Wy
800 - T1 Profile | |
|
VMP_024 780 | |
reference JAC_T |
Thermometer 760 |- \
Thermistor T1-T1000 \
5 o 740 - .
Fit order 2 %
=2 |
o
2720 | 4
calibrate \
700 -
']
|
680 [~ ‘H
60 - o JV\",‘J,-rv\_,ﬂ,.«\\J\,,/)M\h.,,,v\, o - -
v Wi i
640 1 1 1 1 1
220 240 260 280 300 320 340
t[s]
Result:

Figure 22: Initial window of the calibration tool. The software displays the reference ther-
mometer and the thermistor to be calibrated. If your instrument has more than one ther-
mistor, the tool lets you choose which thermistor to calibrate.

The calibration tool allows you to select the thermistor you wish to calibrate as well
as the reference thermometer (if multiple are available). The software will additionally
let you select the order of the fit used for the calibration. The default order will be 2,
unless the full range of your measured temperature is less than 8°C. In this case, a first
order-fit is used as the default.

Press the “Calibrate” button to launch the calibration. This will generate a series of tabs
presenting the results of the calibration. The last panel (see Figure 23) presents both
temperature sensors as well as the difference between the sensors. This will enable
you to visually assess the quality of the calibration and decide if you wish to update
your calibration coefficients. Updating your calibration coefficients is done by pressing
the “save to config” button, which will save your new parameters to your configuration
string, patch it to the data file and proceed with the conversion to physical units with
the new coefficients.
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[ Thermistor Calibration - m] ¢
Help
P tors Range Selection Lag Cross Correlation Regression Result
FPO7 in situ calibration , SN-
T1000 Difference
0 0
- fﬁ
10 —5 — 10
VMP_024 §
reference JAC_T 20 i 20
Thermometer =
Thermistor T1-T1000
) =30 30
Fit order 1 2
=3
- Q40 40
__calibrate |
50 - 50
60 60
JAC_T
b T1
70 70
994 996 998 10 1002 1004 10.06 6 4 2 0 2 4 6
(e [ <10?
Results
‘TO[C]: 282.01 ‘ ‘151 =2077.34 ‘ Lag [sec] =-0.109 ‘

save to config ‘

Figure 23: Final panel of the calibration tool. At this stage, the thermistor and reference
temperature are plotted together on the left and the difference between the values plot-
ted on the right. Additionally, the results panel at the bottom presents the newly derived
parameters.

4.5 Analyse Bench Test

When first opening the software, Zissou offers you two modes of operation to select
a file. The “Analyse Profile” and its different features are discussed extensively in this
document. If, however, you with to assess the electronics of your instrument, you can do
so by selecting the “Analyse Bench Test” radio button and selecting a file for analysis.
This module processes the data file to produce time-series and spectra of some of the
channels of your instrument. The resulting graphs will allow you to determine if the
electronics are functioning as expected, or if there is unexpected noise present in the
signals.

Note: This is designed to test your instrument’s electronic components. Therefore,
data should be collected while your instrument is on a bench or in the laboratory. Test
probes should be installed and the acquisition should last only a few minutes.

Furthermore, because your vibration sensors are analysed during a bench test, it is im-
portant to rest your instrument on a cushioned surface, such as on foam blocks, before
collecting data. Refer to your Instrument User Manual for more information about the
electronics bench test.
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B4 Analyse Bench Test - m} X

Help

Time series  JAC Spectra

Start Time 0 Stop Time: 49.9948 Generate SDBE’!{BI

SN_328_49 98; 2019-06-04 22:03 UTC

SN_328, Time Series
T T T

Ax
Ay

=

cooo

——lncl_X
— Incl¥
Inel_T

[degrees]

L

-
=)

[counts]

T1_dT1+5
T2 dT2-18

i
=

-
o

[counts]

shl
sh2

"
P_dP
0 5 10 15 20 25 30 35 40 45 50

t[s]
save I

=

&

[counts]

Llll,
SENOGe

Figure 24: The window displays time-series of different channels on the instruments. The
file was recorded when test probes were installed in place of the shear probes and thermis-
tors

Once you've selected a file, the Bench Test Tool becomes visible (Figure 24). Note
that the specific graphs will vary depending on the configuration of your instrument.
From this display, you can choose to analyse a small portion of your bench test file.
This is recommended if the file you have collected is very long or if motion caused the
accelerometer (i.e. vibration) signal to be high in a portion of the data. Once you've
selected a segment, or if you are satisfied with your data, press “Generate Spectra” to
calculate the spectra of your signals.
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B4 Analyse Bench Test - m} X
Help

Time series  JAC Spectra

SN_328_49_98; 2019-06-04 22:03 UTC
SN_328, Spectra
T

[counts® Hz™"]
=)

A ;;ﬁt‘fjf 3

Figure 25: Spectra of the different signals recorded with test probes.

Figure 25 displays the spectra obtained from pressing the “Generate Spectra” button.
The instrument should be well cushioned to minimize its vibrations. Even so, it is nearly
impossible to suppress the output from the extremely sensitive accelerometers. The
AC power line frequency (50 / 60 Hz) contamination is also difficult to suppress as can
be seen in the narrow spikes in our spectra.

By using test probes in place of the thermistors and shear probes, those spectral curves
can be compared directly against those in your instrument’s calibration report.

This will provide a qualitative assessment of the noise difference with that observed
at Rockland Scientific before your instrument was shipped. Finally, you can save the
different figures by pressing “save”.

5 Support and Feedback

If you have additional question about the software, or if you are experiencing issues,
please contact Rockland Scientific at zissou@rocklandscientific.com. If you are en-
countering an issue with the software, we ask that you include in your email:

+ The specific version of your copy of Zissou Essentials. You can find your version
number through Help — About Zissou where your version number is highlighted
in Figure 26.

« An attached copy of your Zissou Log file. You can access your Zissou Log-file
through Help — Open Zissou Log File and save the file in a convenient location.
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Feedback In an effort to improve Zissou Essentials, Rockland Scientific would like
to get your feedback. To do so, you may answer a list of questions provided on the
Rockland Website: Provide your feedback on Zissou Essentials. or by sending an email
to zissou@rocklandscientific.com.

About — X
E1

EROCKLAND
PZalSCIENTIFIC

Victoria, BC, CANADA
Zissou Essentials; Version B1.0.5

Copyright @ 2019 by
Reockland Scientific International, Inc.
All rights reserved.

This publication is protected by copyright, and
permigsion must be obtained from the publisher
prior to any prohibited reproduction, storage in
a retrieval system, or transmis=ion in any form
or by any means, electronic, mechanical,
photocopying, recording, or likewise.

For support, contact us at:
Zissou@rocklandscientific_.com

Provide your feedback on Zissou Essentials

www_rocklandscientific.com

Figure 26: Zissou About page. The two link at the bottom of the window lead respectively
to a Zissou Essentials feedback form and the Rockland website.
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A Software Installation

Zissou Essentials is a Matlab based software redistributed as a standalone application.
This means that our software installs both a version of the Matlab Runtime library and
the Rockland Scientific source code of the software. To launch the installation process,
double-click on the executable installer (i.e. the *.exe file for Windows or the *.app file
for MacOS). Before proceeding with the installation, you may want to confirm that your
computer system meets the software requirements outlined in section A.1. More details
of the installation process is presented in section A.2

A.1 System Requirements

Zissou Essentials is a standalone software which is self-contained in the installer. There-
fore, the software does not require you to have an internet connection.

The software has the following OS and hardware requirements:
+ 0S: (Windows 7 / Mac 0S Sierra) or higher
* 64-bit computer
+ Hard Disk: 4 GB (or more)
* RAM : 4 GB (or more)

A.2 Installation process

Toinstall the Zissou Essentials software, launch the installer via the Zissou_Essentials.exe
(or setup.app for Mac). Figures 27 through 31 show the required steps to install the soft-
ware successfully.

Note: On Mac you may be required to “Ctrl + click” on the installer to grant permission
to run the installation process.
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Bl Zissou_Essentials Installer

Connection Settings

Zissou_Essentials 1.0
Zissou Essentials is a data visualization and processing software for oceanogrpahic data acquired with
your Rockland instrument.

The Zissou Essentials software is a standalone software replacing the ODAS MAtlab library (v4.3). The
software enables you to analyze your bench tests, visualize your sensor data and process your shear
probe signal to extract a dissipation rate estimate.

Rockland Scientific International Inc.
zissou@rocklandscientific.com

Cancel

Figure 27: Initial description of the software

B4 Installation Options

Choose installation folder:

|C\Program Files\RSI\Zissou_Essential | Browse... |

| Restore Default Folder

Add a shorteut 1o the deskion

Figure 28: Selection of the Installation folder for the application. To create a Shortcut, click
the “Add a shortcut to the desktop” option.
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Ed Required Software — O *

MATLAB Runtime is required.

Choose installation folder: D 1 QTLAB‘

ogram Files\MATLAB\MATLAB Runtime|

Browse...
R2017b

Restore Default Folder

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see
mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may
be trademarks or registered trademarks of their respective holders.

WARNING: This program is protected by copyright law and international treaties. Copyright
1984-2017, The MathWarks, Inc. Protected by U.S. and other patents. See MathWorks.com/patents

Figure 29: Selection of the installation folder for the Matlab Runtime environment.

B License Agreement — O *

The MathWorks, Inc. =
MATLAB RUNTIME LICENSE

IMPORTANT NOTICE
BY CLICKING THE "YES" BUTTON BELOW, YOU ACCEPT THE TERMS OF THIS LICENSE. IF YOU ARE NOT WILLING TO DO
SO, SELECT THE "NO” BUTTON AND THE INSTALLATION WILL BE ABORTED.

1. LICENSE GRANT. Subject to the restrictions below, The MathWorks, Inc. ("MathWorks") hereby grants to you, whether
you are an individual or an entity, a license to install and use the MATLAB Runtime ("Runtime”), solely and expressly for
the purpose of running software created with the MATLAB Compiler (the "Application Software™), and for no other
purpose. This license is personal, nonexclusive, and nontransferable.

2. LICENSE RESTRICTIONS. You shall not modify or adapt the Runtime for any reason. You shall not disassemble,
decompile, or reverse engineer the Runtime. You shall not alter or remove any proprietary or other legal notices on or in
copies of the Runtime. Unless used to run Application Software, you shall not rent, lease, or loan the Runtime, time share
the Runtime, provide service bureau use, or use the Runtime for supporting any other party's use of the Runtime. You shall
not sublicense. sell. or otherwise transfer the Runtime to anv third nartv. You shall not renublish anv documentation which

Figure 30: MathWorks License agreement. You must accept the agreement to move for-
ward.
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Q Installation Complete

[ SUCC

" Y

Product Configuration Notes:

ROCKLAND SCIENTIFIC INTERMATIONAL, INC. LIMITED LICENSE AGREEMENT
Zissou Data Processing Software
COPYRIGHT

Zissou Data Processing Software, herein referred to as 4€ceThe SOFTWAREEET is owned by
Rockland Scientific International,

Inc., herein referred to as #€ceROCKLAND SCIENTIFICA£?, and is protected by Canadian

copyright laws and international

treaty provisions. Therefore, you must treat the SOFTWARE like any other copyrighted

material (e.g,, a book or musical

recording) except that you may make one copy of the SOFTWARE selely for backup or v

Figure 31: Rockland Scientific End User License Agreement
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B Log File & Error messages

The Zissou Essentials software keeps records of the different events which occur within
the software. This includes typical processing events as well as warnings and errors
provided by the software. This is an important aspect of the software which will greatly
simplify any support and troubleshooting.

Your log file can be opened within the software through Help — Open Zissou Log or you
can find the file at the following location:

* In Windows: Go to:
Users/your_username/AppData/Roaming/RSI/Essentials/zissou_log.txt

+ In Mac: Go to your intallation directory under applications.

B.1 Log File Anatomy

Your log file is a human readable ASCII file which can be opened in any text editor avail-
able. An example of entries found in the Zissou Log file is provided below.

14-Jan-2019 17:03:16 - L21-54.
14-Jan-2019 17:06:59 - D12-52.
14-Jan-2019 17:07:01 - L21-52.
14-Jan-2019 17:07:01 - L21-54.
14-Jan-2019 17:07:15 - L21-52.
14-Jan-2019 17:07:15 - L21-52.
14-Jan-2019 17:07:18 - L21-52.
14-Jan-2019 17:07:18 - L21-52.
14-Jan-2019 17:08:12 - L21-52.
14-Jan-2019 17:08:12 - L21-54.
14-Jan-2019 17:08:13 - L21-55.

- User selected /RSI/07_src/Zissou/VMP_024.p
- initiating file tab

- Plot of sensor :P_slow

- redrawing the graphics

- updating boundaries from graph

Plot of sensor :P_slow

- updating boundaries from graph

- Plot of sensor :P_slow

- redraw graph with new parameter selection
- redrawing the graphics

- Creating tab :Kinematics

= 0 N W o WOo 0 W —
|

Each software event reported above is time stamped. The middle column is a trou-
ble shooting code for Rockland Scientific staff to identify the location of the event in
the event of troubleshooting. Finally, the software provides a short description of the
event.

Note: This log file is different from your instrument log file both in content and anatomy.
Refer to the ODAS5-IR User Guide for information about your instrument log file.
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