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Introduction

This user manual contains information, on how to operate the GraviProbe.

System Description

The GraviProbe is a fast and light rheological profiling system. It's a free fall impact instrument, analysing the underwater sediment

layers during intrusion. Under its own weight, it accelerates, and penetrates fluid and consolidated mud layers.

The rheological conditions of the soil layers determine the probe’s dynamical behaviour. The data acquired, from on-board
accelerometers, inclinometers and pressure sensors, is feeding a dynamical model which determines the rheological parameters of

the intruded medium (depth, undrained shear and viscosity).

As a result, the GraviProbe is able to accurately distinguish the depth of the fluid mud, and consolidated soil layers, even in gassy

environments.

The high sensor data acquisition rates above 5 kHz, and in combination with a low drag housing, it results in high quality profiles, at

drop rates over 6 m/s.

Due to its low weight, the probe can be operated manually, from a small vessel, platform or quay, and it limits the operational

costs.
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GraviProbe: Box Content

e  GraviProbe main fuselage

. Lower tail section

T_Tablet
“~._(ables

e  Upper tail section

/

. Finl
. Fin 2 )
e  GraviProbe Tip ?j % g

= 5 e
e  MIO Lift eye £ 2l o § )
e  Crown Shackle 3 N g %J
L3 Dummy Connector z é
e ON-connector
e INOX Weight
e  Battery Lock Tool B - :\_\\
e  GPS+Case g, \E %
L3 Rope % ¥ ) %
e Tablet \\“\\
e OTGcable o %
e  USB to micro USB £ e ®
e Charger + serial cable EE%
e  USB to Serial converter éé%

e  Charger for tablet

e M17 wrench
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GraviProbe Soil: Box content

e  GraviProbe main fuselage
e Lower tail section

e  Upper tail section
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GraviProbe Dino: Box content

e  GraviProbe main fuselage
e  Lower tail section
e  Upper tail section

e Finl

e Fin2

GraviProbe

e  GraviProbe Tip

GP2 Extension Mass
110mm diep

e  M10 Lift eye

A
[T
e  Crown Shackle
2 8
e Dummy Connector w B =
gl 2|z I
g g2 |
e  ON-connector 5 3
£ 8
i 5 &
e INOX Weight Z 3 =

. USB to micro USB

§
e  Battery Lock Tool I + ; i
. GPS + Case Iil § !
e Rope ’H ? ﬂ
e Tablet lll 3 (]
e  OTG cable e || -Q [
b

e  Charger + serial cable

Tail With Phins
<17

e  USB to Serial converter
e  Charger for tablet

e M17 wrench

Uitsparing voor handen

e  GP2 Extension mass
e  Extension sensor + housing
e  Hexwrench

e  Bronze coupling piece

RS Pro 17mm
Combination
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GraviProbe Device Component Description

The GraviProbe device is composed of the following components:

e  GraviProbe main fuselage

e Lower tail section

e Upper tail section

e 2fins

o Alifteye

e Acrown shackle

e Thetip

e In case of Soil GP: 2 rods

e In case of Soil GP: 2 tips

e In case of Soil GP: interconnection piece for rods
. In case of DINO GP: extension mass

e Incase of DINO GP: bronze coupling piece

. In case of DINO GP: Extension sensor + housing

. In case of DINO GP: Extension cable

In order to perform measurements (drops), the device MUST be fully assembled according to the manual.

The GraviProbe device is supplied with the following assembly tool:

. M17 wrench

e Incase of DINO GP: hex wrench
The GraviProbe is supplied with the following accessories to perform drops:

e  Inox weight

® rope
The GraviProbe device can be fitted with the following connectors:

. Dummy connector
e ON-connector

e  Charger cable

IMPORTANT: there is a small difference between the dummy connector and the ON connecter. The ON connector has a red tip, to
identify it. When not using the GraviProbe, make sure that the Dummy connector is placed on the device, or the battery will be

discharged.
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The GraviProbe is supplied with the following drop processing tools:

Tablet

e  Tablet charger
e OTGcable

e  GPS+case

. USB to micro-USB cable

The GraviProbe is supplied with the following support tools:

e LockTool

. USB to Serial converter

Do NOT use the support tools without support from a dotOcean engineer.
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Meaning of the coloured LED’s:

Colour Meaning Required action
Flashing blue Device is ready for performing drops None
Blue (<v1.0.7) Logger Inactive Connect the tablet to the device & wait
Blue/Red flashing (>=v1.0.7) until device is flashing blue
Green Battery full Disconnect charger cable
Flashing green Device is charging None
Orange flashing Low battery < 10% Charge device
Fast orange flashing (<v1.0.7) Very low battery < 5% Charge device

Orange/Red flashing (>=v1.07)

Red Error Contact support
Flashing red Error, no data available Contact support
Yellow/None/... Device is booting None
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The GraviProbe app

The GraviProbe 2.0 tablet is used in conjunction with the GraviProbe. To use the tablet the Graviprobe app MUST be installed via the

Google Play Store. For areas without access to the Google Play Store, the app and updates, will be provided by the dotOcean support

team.

App installation guide
Add a google account

Navigate to the settings of the tablet, and select the general tab. In the left menu, tap Accounts, then tap Add account in the left.

s F o 85% 0 09:35
Settings Q

CONNECTIONS DEVICE GENERAL  APPLICATIONS

User and backup Accounts

=+ Add account
Q Cloud

© sockupandr.
System
Language an.
=) Dateandtime
.. Battery

=} Power saving

o Storage
O securty

@ Developer opt..

About device
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Select the Google option

Add account

32 oo

@  Email
M Exchange
@ oo

G coogle

GraviProbe

o4 Loap
m Linkedin

Microsoft Exchange ActiveS.

M1 Personal (imar)

M1 personal (Pop3)

Sync apps with Facebook

Sync apps with Google+

Enter your email connected to your Google account and, tap next. Should you not have a Google account, please tap create a

new account, and follow the steps required.

Add your account

Google

Sign in to get the most out of your device, Leam mere

ider.com

Or create a new account
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Enter your password.

Fargot password?

ol sym & Engish{UKl

Tap accept, after you have read the Terms of Service and Privacy Policy.

g in, you agree to the Terms of Service and

ACCEPT >
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Please wait until Google checks your info. After this check, you will be redirected to the settings screen of the tablet.

Checking info...

Install the app via the Google play store

Open the Google play store

4 F 4 85% 0 0916

9

Chrome:

Total
(Commander

Calypso. GraviPrabe Srmart Tutor
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In the top search field enter Graviprobe

n % .4 85% 0 0917
4

MUSIC  ROAWC L WSSTAND

Don't Forget To Try
Recommended for You

g

APK Installer  BlstoothGPS  Graviprobe V2

s0n a3+ sov

Recommended for You

fie

Facebook ¢ FiefoxBrowser  §  Netflix
fast & pivate
a1e sax aae

as] Suggested for You

Engieh(UK)
—

Ctrl | Sym
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Tap the Graviprobe icon.

s F ud 85% 0 00:20

Graviprobe V2

Tap the install button.

an

-
nautical innovations.

Graviprobe V2
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Tap the accept button, to let the app have access to identity, location, files and Wi-Fi connection information

4 F L 85% 0 0921

g Graviprobe V2

eods access to

& identity

Q Location

1B Photos/Media/Files

W WiFi connection information

Google Play

n

-
nautical innovations.

Graviprobe V2
Hreais

@ venfied by ot

This app may not be optimized for your device

nterface for the dotOcean Graviprobe V2

©  WHATSNEW
fixed export function crash, when exporting projects with unprocessed

drops
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When the app has been installed, tap the open button to start the app. The app will also be available in the app list on the

tablet.

S)

nautical innovations

Graviprobe V2

Bt @

©  This spp may ot be optimized

©00

nterface for the dotOc

your device
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App overview

Menu side bar

The menu bar can be accessed by swiping right, from the left side of the tablet, or tapping the E button. From the menu bar, the

device and project page can be accessed. The GPS coordinates are also shown, either from the tablet or the external GPS.

B Projects
GraviProbes

<4  oN-OE

ACTIVATE LICENSE...

If you have received a key to activate a specific feature, the key can be entered after pressing “ACTIVATE LICENSE”. If the key is

validated the unlocked section will become accessible.

Activate License Key

License Key

CAMCEL ACTIVATE
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Main Project page

In the main project page, new projects can be created by tapping the ﬂ button, previous made projects can be accessed by

tapping the project name.

The current active project is denoted by a +#

‘ * Project_0
Mov 20, 2019 >

‘ ¥ Project_1
>
?

If a GraviProbe is connected, there will be a component in the header throughout the app where the status will be visible. If there
appears a red circle, there is a problem with the GraviProbe if there is a green circle, everything is OK. The logging status will also

be shown. In case of a pro version of the app, the manual logging button will be visible.

GRAVID01_DEV: NOT LOGGING .'

Error: LOGGER (NO_DATA): Datastream is empty

For more help about this error please visit the FAQ/Support page of
dotOcean
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Add project dialog

When creating a new project, the following MUST be entered:

e  Name: the project name, this will be by default Project_(number).

e  Show water column: Whether or not to show the water column in all the graphs.

e  Cone type: this MUST be set according to the GraviProbe type. When choosing a soil version there is an added item,
namely the Extension type. Add the number of extensions and extension types according to the way the GraviProbe is
configured.

e  Processing type: When a processing type has been selected, only matching cone types will be shown.

o Normal: For more than 3m. water.
o Shallow water: For water level between 0.5m and 3m.
For a successful shallow water measurement, these items need to be considered:
= Only hold the tip under water until all the holes are under.
= The drops need to be at least 5 seconds apart from each other to detected the measurements.
=  Keep the GraviProbe as vertical as you can. You can achieve this by holding the GraviProbe at the
rope and not at the body.
=  Get comfortable with the device before going out on a survey (practise a bit), this also apply for a
normal measurement.
= Sometimes the weight could improve the measurement, but other times it could be worse. Chose to
use the weight appropriacy.
=  There could be false detections when washing the GraviProbe or when you accidently lower the
GraviProbe too much into the water. Please keep this in mind.
* Shallow water processing only available for specific software versions
o  Corer: A processing type for when the GraviProbe is attached to a Gravity Corer. This processing type only
measures shear strength and no cone penetration.
* Corer processing only available for specific software versions
e Beta: Thisis a parameter used for the calculation of the static undrained shear strength. Static undrained shear strength is

calculated from the dynamic undrained shear strength with following formula:

YStat)B _ Sy
Y (v/0.02)#
With Su the dynamic undrained shear strength, y the strain rate (1/s), v the velocity of the

Su,stat =Sy (

graviprobe and B the parameter that can be set in the project page. This parameter is dependent

on the sediment material, but should be in the order of 0.1.
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The following MAY be entered:

e  Drop detection: Change the drop detection limit to correct the relative water pressure difference. (Pro users only!)

e  Description: a description of the project may be entered here.

Add Project CANCEL

Name*
Project 1 Show water column

Processing type Beta

Normal 01
Cone type - Rheology cone with a diameter of 50mm and length of 21mm

CONE.RHEO.50.21

* Rheology cone with a diameter of 50mm and lengfh of 21mm

Drop detection limit (bar)
03

Description

Cone type - Rheology
cone with a diameter of
50mm and length of
21mm

(® CONERHEO.50.21
() CONE.SOIL.36.46

(O CONE.SOIL.36.164

CAMNCEL OK
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Project measurements page

In the project measurements page, the drops that have been added to the project will be shown. To view the processed data, tap
the name of the drop in the list. Each measurement has its own status. The different statuses are: Needs validation, Not OK,

Validated and Error.

Tapping the o button allows to edit the project information.

Tapping the o button will download the drop data to a CSV-file, a menu will appear, in which the desired app to download the

export with, can be selected. See page 54 for more information.

Tapping the e button will synchronize the drop files between the device and tablet. During the synchronization, the download
progress will be indicated by a pop-up showing a loader while busy. When the tablet has finished processing the detected drops

will be added to the list.

Press a to show a tutorial on how to take a measurement correctly.

To remove measurements simply select all the items you want to remove and click the remove button on the top right side.

<  Project_1 (* CONE.RHEO.50.21)

0 Measurements (Needs validation: 1, Validated: 0, Failed: 0, Not accepted: 0)

Date Name Latitude Longitude Info GraviProbe
10/09/2020 14:43:17 NiA 51.23 3.22 @5em, 0.06 m, 7.90 kg, 3.5 bar GRAVIOOT_DUMMY

0 selected / 1 total
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Edit project dialog

In this dialog, it is possible to edit and save the project details.

Processing type: Here you can change the processing type between Normal, Shallow water & Corer
Beta: Change the parameter for the calculation of the static undrained shear strength.

Cone type: Choose which cone type is connected to the GraviProbe.

Drop detection limit (bar): Set the relative water pressure difference (Pro users only!)

Description: Adjust to add additional info to the project.

Edit Project CANCEL

Name*

Project_1

Show water column

Processing type Beta

Normal 0.1

Cane type - Rheology cone with a diameter of 50mm and length of 21mm
* Rheology cone with a diameter of 50mm and length of 2Z1mm

Drop detection imit (bar)
03

Description

REMOVE
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Data graphs page

In the data graphs page, the processed data from the drop is visualized in 4 graphs. The user can choose to accept the drop or not

by pressing “Validated” or “Not OK”.

Press the a button to see more information on how to validate a measurement (tutorial).

The x-axis is the depth relative to the start depth of drop. You can edit the drop depth by using the edit button.

e  Acceleration

e Velocity

& 2020/12/16 15:26:00 @5cm, 0.96 m, 7.99 kg, 3.5 bar, GRAVIO01_DUMMY.
ACCELERATION VELOCITY CONE PENETRATION SHEAR STRENGTH
I E— S
o 4 *~—

~

20 |

-40

m/s?

60

-80

-100

- E E - 5 %
o Depth (m.)
° Impact Depth: 10.01 m Edit impact point °

< 2020/05/04 13:27:41 @5cm, 0.96 m, 7.99 kg, 3.5 bar, GRAVI00100026

ACCELERATION VELOCITY CONE PENETRATION SHEAR STRENGTH

Izo_gs mD!pﬂl: <> SET RANGE X | <> SET RANGEY | C' RESET VIEW

— Measured — Theoretical
7
]
5
w 4
=
E
3
2
1
0
0 2 4 -6 8 -10 -12 14 -16 -18 -20 22

Depth (m.)
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Cone penetration (Not available with processing type: Corer)

< 2020/12/16 15:2

@5cm, 0.96 m, 7.99 kg, 3.5 bar, GRAVIO01_DUMMY

ACCELERATION VELOCITY CONE PENETRATION SHEAR STRENGTH
Validated Not OK Ermor Needs validation <>RANGEX | > RANGEY | ¢, RESET
120
100
80
g
T s0
40
20
0
o 1 2 -3 4 7 8 -9 10 1 -12

e Shear strength

€ 2020/12/16 15:26:

120

100

80

50

kPa

40

%
Depth (m.)

Impact Depth: 10.01 m

@5cm, 0.96 m, 7.99 kg, 3.5 bar, GRAVIO01_DUMMY

SHEAR STRENGTH

ACCELERATION VELOCITY CONE PENETRATION
Validated Not OK Error Needs validation <>RANGE X | &> RANGE Y ¢, RESET
— Dynamic — Static
0 1 2 3 4 7 8 9 10 1 12

Tapping the °
Tapping the o

5
Depth (m.)

Impact Depth: 10.01 m

button allows to edit the measurement information.

button will enable to set a different impact point.
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Edit impact point page

In the edit impact point page, it is possible to select a new point of impact and re-process the drop. To select a new impact point,
tap the desired point on the graph. The acceleration of the selected point will be shown in the upper left corner. For more precision
in selecting the new impact point, it is recommended to zoom in on the graph, before tapping the edit impact point button. The

depth and acceleration of the selected point are shown in the upper left corner of the graph.

< Edit Impact point - 2018/03/15 12:26:13

112.9: Acreleration: 0.1
8
6 \\
4 N
.
\\_“
2 ——
| T
Mg
0 — A
B R A S U T
2 ‘
|
a \
|
% I‘
-8 ‘
|
0 ‘
0 2 4 6 8 10 a2 14 16 18 20 22 24
Da)

Then tap the save button, to continue, or the cancel button to cancel the edit.

To obtain correct data it is important that the impact point is set at the correct depth. The impact point must be set at the moment

that the GraviProbe enters the soil. This is when the acceleration curve shows a fast deceleration.

If the impact point is set well, the theoretical velocity curve (the red one) will follow the actual velocity curve (blue) until the impact

point (entering the soil). If the red one, leaves the blue curve earlier, you’ve must edit the impact point manually.

< 2020/05/04 13:27:41

@5cm, 0.96 m, 7.99 kg, 3.5 bar, GRAVI00100026

ACCELERATION VELOCITY

CONE PENETRATION SHEAR STRENGTH
s <> SETRANGE X | <«» SETRANGEY | G RESET VIEW
— Measured — Theoretical
7 _—— ——

7¥_ﬁ‘f"

mfs

-10 -12 -14 -16 -18 -20 22
Depth (m.)
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Edit measurement dialog

In this dialog, it is possible to edit and save the measurement details.

On this dialog you can enter the depth of the seabed in meters (if known) to correct the impact point to the actual depth of the
seabed, instead of the relative depth. This will result in a shift on the depth axis, so that the impact point will be at the inserted value.

If this field is blank then there won’t be a correction calculated.
Processing type: Here you can change the processing type between Normal, Shallow water & Corer

Beta: Change the beta parameter for the calculation of the static undrained shear strength.

Edit Measurement CANCEL

Processing type Beta
Normal 0.1

Cone type - Rheology cone with a diameter of 50mm and length of 21mm

CONE.RHEO.50.21

* Rheology cone with a diameter of 50mm and length of 21mm

Nautical bottom depth (meters)

* this field is used to correct the impact point to the seabed or another depth of interest.

Remark

REMOVE SAVE

Export graph: To export the current selected graph tab the ! button.
L
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Main Device Page

The main device page shows the device the tablet is currently connected to.

The following data is shown next to the GraviProbe logo:

e  GraviProbe name

° Connection status

By tapping the device name, the following pages can be accessed:

e  Device vitals page

e  Device drop list page

e Support Page

GRAVI00100020
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Device vitals page

In the device vitals page, information is shown, concerning the GraviProbe Device:

e  System info
e  Batteryinfo
e  Bodyinfo

e  Sensor info

. Graviprobe Firmware versions

e  Loggerinfo

GRAVI00100020

Nov 27, 2019, 1:55:16 PM

# CONFIG

SYSTEM BATTERY -
Host 192.168.100.1 State NOT CHARGING
CPU 65 % Voltage 12.51 volt
Memory 99 % Current 0.00A
Disk space T4 % Temperature 33.90°C
BODY - GP.50.942 SENSORS
Length 0.942 m Acceleration SENSOR.ACC.MAIN.20
Mass 793 kg Pressure Tip 3.5 bar (SENSOR.PRESS.TIR.3_5)
Diameter 5cm Pressure Tall 3.5 bar (SENSOR.PRESS.TIR.3_5)
LOGGER FIRMWARE VERSIONS
Filename 1574858769.gpbin Api 1.09
Active Yes Logger 1.0.7
Sending realtime No Electronics 1.0
Hardware 2.0
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Device drop list page

Download: Download the files to the locally.

This page shows all the files on the GraviProbe. After selecting one or more files the following options become available:

Process: Redownload and process the selected files, and add the drops found to the selected project.

Remove: Remove selected files.

Repair: If a pressure sensor is broken it is possible to repair the file so the working sensor data will be copied to the broken

sensor data. After this it may be again possible to process the file and find a drop.

Refresh file list of the GraviProbe.

GRAVI00100020
Nov 27, 2019, 1:56:40 PM

Files

Name

1574858769.gpbin

1574858061 gpbin

1574857353 gpbin

1574856645 gpbin

1574855936 gpbin

1574855228 gpbin

1574854520.gpbin

1574853814 gpbin

1574853105.gpbin

0 selected / 594 tofal

Date v

11/27/2019 13:46:09

1/27/2019 13:34:21

11/27/2019 13:22:33

11/27/2019 13:10:45

11/27/2019 12:58:56

11/27/2019 12:47:08

11/27/2019 12:35:20

1/27/2019 12:23:34

11/27/2019 12:11:45

w0
Fa
@

8.63 Mb

10.00 Mb

10.00 Mb

10.00 Mb

10.00 Mb

10.00 Mb

10.00 Mb

10.00 Mb

10.00 Mb

Downloaded

]

# conFic

C REFRESH

Processed
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Support page
At the support page you can phone dotOcean or send an email.

Note: a Gmail account must be added to the tablet, and internet access must be available to send the email.

< GRAVI00100020 & conric
Nov 27, 2019, 2:08:41 PM

Contact us

. =

Talk to Support Send an Email

If you wish to talk to an actual human being, Should you require assistance or have any
give us a call questions, press the button down below to
send us an email

Monday-Friday 9:30 AM - 5:30 PM CEST

+32 50 68 30 54 SEND EMAIL

g
{

System
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Performing measurements

Preparations

GraviProbe 2.0

An instructional video on how to assemble the Graviprobe can be found on YouTube at:

https://www.youtube.com/watch?v=Y1gSLm6ytWQ

1. Place the ON-Connector (with the red tip) over the pins at the tail of the GraviProbe. Wait a few seconds.

While the LED’s are yellow, the device is booting. When the LED’s are blue, the device has booted.

2. Assemble the GraviProbe

Step 1:

Slide the small cylinder over the device
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Step 2:
Assemble the fins and place them on the GraviProbe

0%

Step 3:
Slide the large cylinder over the fins and the device.
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Step 4:

Screw the lift eye into the back of the device and fasten the bolt with the M17 screw.

(in case of GraviProbe DINO, please follow firstly the additional steps for DINO)
Step 5:

Screw the desired tip on the front of the GraviProbe.
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3. Put the rope through to eye of the weight and connect the rope to the lift eye with the crown shackle.

Secure the connection with a tie wrap.

4. Secure the rope to the boat or anchor point.

Secure rope to the boat

1. For safety reasons stand behind a railing if present.
2. Note: For a successful measurement, use a rope with a length of minimum 2x the depth.

3. If possible, connect the rope to a Davit by use of a pulley.

5. If the LED’s are flashing blue, the Graviprobe is recording data and the measurements can be performed.

(See: Making the drop)
6. If the LED’s are NOT flashing blue (static blue or flashing blue/red), the Graviprobe is not yet recording and

one has to make connection first with the tablet. (See: Establishing a connection with the device)
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Additional steps for GraviProbe 2.0 DINO

1. Remove the dummy connector from the ‘extension sensor + housing’ and put it on the extension cable.

2. Gently slide the sensor + housing and the extension cable in the extension mass. Start entering the extension cable in the
extension mass from the side with the hex socket grubs.

3. Screw the ‘bronze coupling piece’ onto the extension mass. (on the side of the connector, not on the side of the sensor)

4. On the top of the GraviProbe body, there is an 8-pin connector. Put the extension cable on the connector and tighten it
with the locking sleeve.

5. Gently screw the extension mass with the bronze coupling piece on the GraviProbe body. This must be done very carefully
to not make any damage to the rifling. Position the GraviProbe and the extension mass vertically (GraviProbe on the
ground) to screw the extension mass on the GraviProbe body. Be sure that the top sensor and its housing isn’t yet locked
with the hex socket grubs.

6. Lock the top sensor with the hex socket grubs and the hex wrench (included in the case).

7. Screw the tip on the extension mass.

8. Besure you've set up the correct body type in the app and on the device (see chapter “change hardware configuration”)
Additional steps for using the GraviProbe 2.0 with the Gravity Coring System

1. Attach the GraviProbe Rheology (not the DINO version) and the counter weight to the Coring System main body using the
brackets. (see picture below)
2. Besure you've set up the correct body type in the app and on the device (see chapter “change hardware configuration”)

3. Besure you've set up the correct processing type for your project in the app
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Making the drop

Safety notices

1. If possible, release the device approximately 50 cm away from the edge of the boat, if unable, be careful while recovering

the device.
2. The boat propeller should be SHUT OFF as soon as the weight is in the water: if ignored this can lead to loss of the

GraviProbe.

Measuring procedures

1. Normal procedure

e Lower weight

The weight needs to be lowered to a depth approximately equal to the measuring depth.

Note: try to avoid the weight twisting the rope.

e Lower GraviProbe

Lower probe until the tail fins are just beneath the water surface.

Hold for 2 seconds (stabilizing sensors).
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Release GraviProbe

Note: Try to avoid any upward or downward movement of the rope and/or probe.
Wait for 5 seconds while the probe is free falling (measures the fluid-mud and

sediment layer).

)

Pull up the probe and weight

Note: avoid hitting the probe against the bottom of the ship and/or the Davit!

Repeat the process
Note: duration of 1 measurement cycle is +30sec (depending on the measuring depth)

Note: It's recommended to put the probe on deck while relocating (to avoid damage and loss)
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2. High depth procedure

If you are measuring at high depths, it is unnecessary to bring the GraviProbe to the surface each time. You can release the

GraviProbe 20m. above the seabed and afterwards correct the depth accordingly.

For this type of measurement, you need to use a special release mechanism so the weight can be lowered while the

GraviProbe stays in position.

The measurement procedure is exactly the same as 1. Normal procedure, but you release the GraviProbe at a high depth

below the surface. The release procedure depends on what type of release mechanism you have.

This procedure is supported from app version 2.0.3 and higher.

See addendum A for more information about the release mechanisms.

3. Shallow water procedure

This procedure isn’t available yet but will be available in the near future.

So, stay tuned.

4.  Corer procedure

Release the Gravity Coring system with the winch. Be sure the Gravity coring system has a free fall and is not limited by

the winch or any tension on the rope.
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Using the GraviProbe 2.0 app

The GraviProbe 2.0 app is available on the Google Play Store. For updates, a connection to the internet must be present, and a

Google account must be added in order to receive the updates from the Google Play Store. See the App installation guide (p. 11).
Establishing a connection with the device

Go to the tablet’s configuration screen, and go to the connections tab.

If the device is ready (Static Blue LED on Graviprobe), it is possible to connect to the device’s wi-fi, simply tap the device name
in the list of wi-fi networks. The Blue LED will start flashing if the Graviprobe was able to successfully connect to the tablet. At

this point, the Graviprobe starts logging his data.

® QNG T il 93%E 1549
CONNECTIONS DEVICE GENERAL APPLICATIONS Q
Network connections Wi-Fi
@ Wi-Fi a@
Smart network switch
e Bluetooth C»
@ Tethering and Mobile hot.. Wi-Fi networks
9 Flight mode Cm = GRAVIO0100004
*  Connected
Data usage
g =, dotOcean
~6 Saved, Secured
) Location ad
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Creating a project

Open the GraviProbe 2.0 app, you'll be redirected to the projects page. Here you can see earlier made projects, or if this is

the first time using the app, the list will be empty. To create a new project, click the plus button on the right bottom corner.

( * Project_0
Nov 20, 2019 >

( ¥ Project_1
? >

A new screen will appear, where you can enter the project name, select if the cone type of the Graviprobe (Soil, Rheology,
...), and add a description to your project. Press Save to continue, or cancel if you should change your mind. Data must be

transferred into a project in order to view the generated charts and data.

Add Project CANCEL

Name*

Project_1 Show water column

Processing type Beta
Normal 01

Cone type - Rheology cone with a diameter of 50mm and length of 21mm
CONE.RHEO.50.21

* Rheology cone with a diameter of 50mm and length of 21mm

Drop detection limit (bar)
03

Description
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When you tap save, the new project will appear in the list with projects

Selecting the project in which data will be transferred and processed, can be done by selecting the star next to the project
name. The blue star represents the current active project. After processing, drops will be automatically added to the active

project.

‘ ¥ Project_1
>
?
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Downloading and processing the data
When the device is connected to the tablet, the drop files can be downloaded to the tablet and then processed by tapping

the synchronize button e Make sure that during the synchronization, the connection between device and tablet is not

severed.

Downloading 1 of 22 files

1574838845 gpbin (7%)

When the tablet has finished processing the detected files, the drops will be added to the list.

<« Project_1 (4- CONE RHEO.50.21)

9 Measurements (Needs validation: 1,Validated: 0, Failed: 0, Not accepted: 0) T REMOVE
Date Name Latitude Lengitude Info GraviProbe
@ 10/09/2020 14:4317 N/A 5123 322 @5cm, .98 m, 7.99 kg, 3.5 bar GRAVIOO1_DUMMY

0 selected / 1 total

Drops that were synced will receive a latitude and longitude according to the position of the tablet at the time of syncing.
Drops that were added via the file list are not given position stamps.
If you wish that the lat and Ing coordinates are the same as the drop site, please make sure that you sync with the device

when it is pulled back up and a stable connection can be made.
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Viewing the data

Tap the menu button and navigate to the projects page, then tap your project. The logging that has been added is now

displayed in a list, sorted by date, and also the position and device used is shown.

<  Project_1 (* CONERHEO.50.21)

e Measurements (Needs validation: 1 Validated: 0, Failed: 0, Not accepted: 0)

Date Name Latitude Longitude Info GraviProbe
10/09/2020 14:4317 N/A 51.23 322 @5em, D.05m, T80 kg, 35 bar GRAVIOOT_DUMMY

0 selected / 1 total
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By tapping the edit button , you can edit the projects information or remove the project:

Edit Project CANCEL

Name®

Project_1 Show water column

Processing type Beta
Normal 01

Cone type - Rheology cone with a diameter of 50mm and length of 21mm
* Rheology cone with a diameter of 50mm and length of 21mm

Drop detection limit (bar)
03

Description

REMOVE
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When tapping the file, a new screen appears showing the logged data in 4 graphs:

Acceleration

@5cm, 0.96 m, 7.99 kg, 3.5 bar, GRAVIO01_DUMMY

ACCELERATION VELOCITY CONE PENETRATION SHEAR STRENGTH
Validated Not OK Emo <>RANGE X | <> RANGEY | >, RESET

o —— .ﬁ

m/s*

6
Depth (m.)
° Impact Depth: 10.01 m Editimpact point °

Velocity

& 2020/05/04 13:27:41 @5cm, 0.96 m, 7.99 kg, 3.5 bar, GRAVI00100026

ACCELERATION VELOCITY CONE PENETRATION SHEAR STRENGTH

Izrs!)gloctmbepm: <> SETRANGE X | <> SET RANGEY | C RESET VIEW

— Measured — Theoretical

m/s

-10 12 14 -16 18 -20 22
Depth (m.)
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e Cone penetration (Not available with processing type: Corer)

< 2020/12/16 15:26:00 @5cm, 0.96 m, 7.99 kg, 3.5 bar, GRAVIOO1_DUMMY

ACCELERATION VELOCITY CONE PENETRATION SHEAR STRENGTH

Validated Not OK Error Needs validation <>RANGE X | > RANGEY | C, RESET

120

100

80
[
Qo s0

40

20

’ *—
0 1 2 3 4 7 -8 =] -10 -1 12

- - - - -5 -6
o Depth (m )
° Impact Depth: 10.01 m

e Shear strength

< 2020/12/16 15:21 @5cm, 0.96 m, 7.99 kg, 3.5 bar, GRAVI01_DUMMY

ACCELERATION VELOCITY CONE PENETRATION SHEAR STRENGTH

Validated Not OK Error Needs validation <>RANGE X | &> RANGEY | ¢ RESET

— Dynamic — Static

120

100

kPa
3

-6
Depth (m.)

E - E - 5
° Impact Depth: 10.01 m
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By tapping the options button , you can change the processing profile, and add a remark to the measurement.

Edit Measurement

Name

Processing type Beta
Normal 0.1

Cone type - Rheology cone with a diameter of 50mm and length of 21mm

CONE.RHEOQ.50.21

* Rheology cone with a diameter of 50mm and length of 21mm

Nautical bottom depth (meters)

* this field is used to correct the impact point to the seabed or another depth of interest.

Remark

REMOVE

Tapping the ° button will enable to set a different impact point. See p. 24 & 25.
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Charging the GraviProbe 2.0

The battery capacity can be viewed in the device vitals page. When the LED’s of the GraviProbe are flashing orange, the battery is

low and the GraviProbe needs to be charged with the provided charger cable.

To charge the GraviProbe, put the charger cable on the connector in the GraviProbe. While charging the LED’s of the GraviProbe will

flash green. If the LED’s of the GraviProbe have a static green colour, the GraviProbe is fully charged.

GRAVI00100020
Nov 27, 2019, 1:55:16 PM

SYSTEM @TTERY i\

# conFic

&

Host 192.168.100.1 State NOT CHARGING
CPU 65 % Voltage 12.51 volt
Memory 99 % Current 0.00A
Disk space T4 % Temperature 3390°C
BODY - GP.50.942 SENSORS
Length 0.942 m Acceleration SENSOR.ACC.MAIN.20
Mass 7.93 kg Pressure Tip 3.5 bar (SENSOR.PRESS.TIR3_5)
Diameter 5cm Pressure Tail 3.5 bar (SENSOR.PRESS.TIR.3_5)
LOGGER FIRMWARE VERSIONS
Filename 1574858769.gpbin Api 1.09
Active Yes Logger 1.0.7
Sending realtime No Electronics 1.0

Hardware 20

0 = L
System Files Support

In some cases, the battery can be in depletion mode. In this situation, one should add a cable between the charger and the
GraviProbe for MAXIMUM 30 minutes. The GraviProbe charger will charge the battery, but the GraviProbe will stay off. After 30
minutes, one should remove the additional cable and put the charger directly onto the GraviProbe connector. Please, ask a
dotOcean engineer (support@dotocean.eu) for more information on this case.
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Change hardware configuration

It is possible to change the GraviProbe hardware configuration in the device system configuration application.

This application is a website running on the device itself.

There are several ways to access the device system configuration.

e  Connect a device (pc, laptop, ...) to the GraviProbe by Wi-Fi & open a browser and surf to http://192.168.100.1

e Go to the device info page on the tablet app and click the config button in the top right corner.

After changing a configuration, restart the device with the web application to make sure the settings are saved correctly.

Disclaimer: These settings are for qualified personnel only!!

Status

Here you can see the status of the GraviProbe. System info and errors will be displayed here. It is also possible to test the LED’s.

i) Status System

CPU usage: 62%
= Wifi

Memory used 4%
¢ Body type

Disk space used 80%
M. Sensors ’
] Battery Led colors

X
i Logger
2 Firmware
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Wifi

Do not adjust these settings!

If you use incorrect wifi settings, the connection isn’t automatically restored to the default connection type.

(i ] Status Select wifi type: Access point ® Client O
= Wifi Wifi settings
a Body type Network Name (SSID) GRAVI00100026
M Sensors
L] Battery
i Logger
2 Firmware
Body type

Change these setting according the body type you have configured.

® status Selected body type: Default ® Dino O
= Wifi
; . Model number GP50.942
Body t
2 Bodytype Length (m.): 0.942
S
. Sensors Mass (kg ): 7.93
(L] Batt
attery Diameter (m ) 005
i Logger
g2 Firmware
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Sensors

Change the range of the pressure sensors to the pressure sensors that are installed.

6 Status Acceleration
Model number: SENSOR.ACC.MAIN.20
= Wifi
Non calibrated value: 727 mis? (raw 3787)
¢ Body type
-ﬁ,- Sensors Pressure fip
Model number: SENSOR.PRESS.TIP3_5
L] Battery
Range 3 5bar ~
i Logger
] Non calibrated value: 0.44 bar (raw: 3309)
ﬁ Firmware
Pressure tail
Model number: SENSOR.PRESS.TIP3_5
Range 3 5bar ~
Non calibrated value: 6.67 bar (raw: 49977)
Battery
Info about the battery
Graviprobe Battery
©® Status Capacity: 100.00%
= Wifl Charge: 2,000.00 mAh
& Bodytype Voltage: 12.58 volt
M« Sensors Current: 0.01A
L] Battery Temperature: 31.16°C
i Logger
ﬁ Firmware
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Logger

Here it is possible to set a maximum file size for the log files whether or not auto activated by pressure.

0 Status Maximum file size
Enabled:
= Wif o
File size (MB): 1
a Body type
J\,\- Sensors Auto activate by pressure
Enabled: 3
Ll Battery
Pressure (bar): 0.1
i Logger

2 Firmware L2

Firmware

Current versions of the firmware are displayed here. It is also possible to upload new firmware. Only bin-files are supported.

(3] Status Web api

. Version: v2.0.0
= Wifi

Changes: Exposed RT sensor values, added logger config & improved architecture

¢ Body type g p ) 99 g p
Me  Sensors -
=7 Battery Version: v2.0.0
i Logger Changes: Addded config, added start log based on pressure, improved performance &

added publish sensor values at a low rate
ﬁ Firmware

Web app
Version: v2.0.0
Changes: Major graphical update, added logger config, added realtime sensor info

ﬂ UPLOAD FIRMWARE

= Only bin-files are allowed

Page 60 of 76



Title Document Date
Graviprobe 2.0 User Manual Graviprobe - Customer -
° Manual v2.7.0.0.docx 18/01/2019

Revision
18th

Connecting the external GPS

By default, the internal GPS of the tablet is used, in order to achieve greater accuracy, the external GPS can be positioned closer

the GraviProbe.

The following steps are required in order to use the external GPS:

1 Onthe tablet, open the settings page, and navigate to the developers’ options.

2 Scroll down to “allow mock-up locations” and activate the feature.

38T 4l 1% 0 07:56

Settings ® Q

CONNECTIONS DEVICE GENERAL APPLICATIONS

User and backup

o Accounts
® clow

e Backup andr..

Developer options

Revoke USB debugging authoriz..

System Allow mock locations

low mock locations

Language an..

View attribute inspection O
6 Date and time
Select app to be debugged
o Battery Application to be debugged: GraviProbe
0 Power saving Wait for debugger
h 0
op
e Storage
0 Security « O

@ Developer opt..

) About device

3 Connect the external GPS to the tablet with Bluetooth 8 By pressing the red button on the GPS for a few seconds, the

GPS becomes visible to other devices.
4 The PIN pair code of the GPS is: 0000
5 Open the Bluetooth GPS app.
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6  Connect to Qstarz GPS and enable mock GPS provider.

>

Bluetooth GPS

[Select paired GPS device and connect

CSR8510 A10 b/ CONNECT

] Enable Mock GPS Provider

Date/time Altitude

00-00-00 00:00:00

Course over Ground

7  Open the GraviProbe app.

8  The GraviProbe app will now use the external GPS coordinates.
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Downloading the drop CSV file

While processing a file, the GraviProbe app will analyse the data, and if a successful drop has been made, a CSV-file will be created

in a separate folder. In order to access the CSV-file, one of the following methods can be executed:

Method 1, using the export function:

1. Inthe project page tap the o button.

<  Project_1 (* CONERHEO50.21) GRAVIOO1_DEV: NOT LOGGING

0 Measurements (Needs validation: 2,Validated: 0, Failed: 0, Not accepted: 0)

Date Name Latitude Longitude nfo Grav

12/16/2020 15:26:00 N/A 5123 322 @5cm, 0.98 m, 798 kg, 35 bar GRAVIO01_DUMMY

10/09/2020 14:43:17 N/A 91.23 3.22 @8om, 0.90 m, 7.99 kg, 3.9 bar GRAVIOO1_DUMMY

0 selecied / 2 total

® ©
o —— 0 O

2. Choose an application to share the newly created zip-file, containing the data.

C Project_0 A CONE.RHE0.50.21

Measurements # REMOVE

Date P P e GraviProbe

Please select the app to send the GraviProbe export data

11/26/2019 14:26:57 3 GRAVI00100020
Tap anicon below to share your content directly.
11/26/2019 14:25:49 3 GRAVI00100020
11/26/2019 14:24:08 3 GRAVI00100020
11/26/2019 14:22:52 3 GRAVI00100020
11/26/2019 14:18:08 @ M . 3 GRAVIO0100020
Ll Email Gmail Bluetooth OneDrive
OneNote Samsung Cloud Save to Drive Send to device
Drive

° Skype Wi-Fi Direct

Page 63 of 76



Title Document Date Revision
Graviprobe 2.0 User Manual Graviprobe - Customer - 18th
° Manual v2.7.0.0.docx 18/01/2019

Method 2, share the files on the tablet:

1. Inthe tablet’s main screen tap the “my files” icon.

©Ocean

nautical innovations

. f— ’ T @<
e L 31 @ =

Sl Eellisy, SIEICTET Eaacil LIOPDOX
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2.

N o v o~ w

In the following screen tap device storage, the file structure will expand.

My Files = g qQ
- LAST WEEK  Aug 20 - 27

w Timeline
FrannGErEE ~ Screenshot_2017-08-24-15-49-37.... 8/24/2017
Drag and drop folders here 4WEEKS AGO  Jul 30 - Aug 6
Folders ~

@ hangouts_message.ogg 8/4/2017

[ pe—

® hangouts_incoming_call.ogg 8/4/2017

Categories ~
OLDERITEMS 2017

@ Images
Videos ~d LOGO_dotOcean_20100629.jpg 1/27/201€

Tap the data folder

Tap the Graviprobe

Tap the Devices folder

Tap the GraviProbe folder with which you performed the drop

This folder contains the downloaded drop-files:

My Files

Download
rage > GraviProbe > Devices > GRAVIO0100000_DEV

> 7 backups

> dianxin

i 1521112478.... 1521112291.... 1521112188....
I [ cerove

w7 Projects — = =
Bl Frojecto 1521121833 1521121434 1521121443
v Devices — E— e
~ GRAVIO0100000_DEV 1521116731 1521113363 1521113076
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8.

The folders contain the csv files of the processed drop

a.

b.

Tapping it will open the file

* Depth will can negative if the seabed depth is entered. Negative depth in this case means “outside” of the

water.

1504187264.gpsig.csv

Al

A

v depth (m)

B ‘ © ‘ D

R T

G |

1504187264.gpsig

0 0 0 0
0.01 0.0027917 6.04E-04 6.04E-04
0.02 0.0055833 0.0012074 0.0012074
0.03 0.0083750.0018111 0.0018111
0.04 0.0111666 0.0024149 0.0024149
0.05 0.0139583 0.0030186 0.0030186
0.06 0.01675 0.0036223 0.0036223
0.07 0.0195416 0.004226 0.004226
0.08 0.0223333 0.0048297 0.0048297
0. 09 0.025125 0.0054334 0.0054334

N2 7014L4A N NNANATD N NNLANQATD

1+ | depth (m)| Accelerat Velocity (1 Theoretic Cone pen Shear strength (kPa)

0 0
0 0
0 0
0 0
0 0

1.74E-49 2.25E-51
1.11E-18 1.43E-20
4.3%9E-18 5.69E-20
9.43E-18 1.22E-19
1.52E-17 1.97E-19
?2 NAFE-17 2?2 ARF-19

Tap and hold to select the file

) 1 selected
All

' GraviProbe

obe > Devices > GRAVIOO100000_DEV > 1521121833

v Projects
" Project.0
1521121930...
v Devices
" GRAVIOO1 00000_DEV
1521121833

T 1521121434

T 1521121443

< T = &g

O O

1521121930... 1521121930...
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9. Tap the share button to send the file via email or another program.

‘;“] 1 selected

" GRAVI00100000_DEV
1521121833
T 1521121434

T 1521121443

v GraviProbe
obe > Devices > GRAVIOD100000_DEV > 1521121833
viEs Projects
O O
Project_0 m
1521121930... 1521121930... 1521121930...
v 7 Devices

Method 3, using a flash drive:

1. Connect a USB stick to the tablet using the OTG cable, navigate to the folder containing the desired CSV-file as described

in method 1.

2. Tap and hold to select the file

2
3. Press the copy button

My Files

Download
rage > GraviProbe > Devices > GRAVIO0100000_DEV
-
> backups
> dianxin
g 1521112478.... 1521112291.... 1521112188....
~ [ GraviProbe
. o mas=sy [y
viEs Projects
E—= Project_O 1521121833 1521121434 1521121443
< =Sy e e,
[ Devices
f GRAVI00100000_DEV 1521116731 1521113363 1521113076
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PASTE HERE
4. Navigate to the connected USB stick and press the paste here _ button

My Files CANCEL  PASTE HERE
~ | GraviProbe
obe > Devices > GRAVIOD100000_DEV > 1521121833
v = Projects
Project_0 m

1521121930... 1521121930... 1521121930...
v Devices

" GRAVI00100000_DEV
1521121833
T 1521121434

T 1521121443

Method 4, connect the tablet with a computer:

1. Connect the tablet to a PC or laptop using the USB to micro USB cable.

2. Onthe PCor laptop, in the file explorer select the tablet

v E Deze pc l Downloads ﬁ Muziek

> [&] Afbeeldingen
> [ Bureaublad ~ Apparaten en stations (3)

> Documenten Lokale schijf ()

o
| DOTOTBO3 R520214DLZY -
v [ DOTOTED3 R520214DLZY

[ |
v 13,8 GB van 111 GB beschikbaar
¥ Tablet

3. Navigate to the folder containing the CSV-file. The file path is identical as described in method 1

v <« Tablet > Android » datz » eu.dotocean.gravipred RAD0100007 » 1504186760 v O Zoeken in 150418676

v || eudetocean.graviprobe " I 1504187264.gpsig 1504187264, processed 1504187264.raw
> Ml cache X Microsaft Excel Comma Separate... GPSIG-bestand GPSIG-bestand
227 kB 859 kB 8,14 MB
v files

> GRAVIDD100004
v GRAVIDD100007
1504186760

4. Copy the CSV-file to the desired folder
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Addendum

Addendum A: Tips and Tricks

Before measuring, please pay attention to these actions:

1.

If you want to make sure the GraviProbe is fully charged, check the device details in the app while charging to make sure
the power consumption is less than 0.4. Then you can be sure the battery of the GraviProbe will be able to last 8-hours.
Also, the voltage must be over 12v. After the charge is completed, disconnect the cable from the GraviProbe. Because, if
the charger is connected and the power adapter isn't in/powered, then the battery will be drained!

Before each measurement, make sure the blue light on the GraviProbe is flashing, if the blue light isn't flashing or flashes
blue/red, no data will be recorded. This can happen when the GraviProbe is started, but didn't first connected with the
tablet. On first connection after a reboot, the date & time will be automatically synchronized, allowing the GraviProbe to
start logging.

Take a few test measurements before going on the survey. This to make sure everything is still ok.

After a few measurements, connect the tablet to the GraviProbe and push the synchronization button inside project detail.

Also do this as soon as possible at the end of the survey!

Tips and tricks for the shallow water processing:

LA T

Only hold the tip under water until all the holes are under.

The drops need to be at least 5 seconds apart from each other to detected the measurements.

Keep the GraviProbe as vertical as you can. You can achieve this by holding the GraviProbe at the rope and not at the body.
Get comfortable with the device before going out on a survey (practise a bit), this also apply for a normal measurement.
Sometimes the weight could improve the measurement, but other times it could be worse. Chose to use the weight
appropriacy.

There could be false detections when washing the GraviProbe or when you accidently lower the GraviProbe too much into

the water. Please keep this in mind.

Addendum B: GraviProbe Release mechanisms

1. Release hook on deck

The idea is to follow the following steps:

First lower the GraviProbe onto the sea floor.
Then raise it over a length equal to 4 or 6 times the height of the A-frame.

We then clamp the rope to keep the GraviProbe into position (see 2 in Figure 1).

i A

The winch then slowly unwinds, and the extra rope slack is rolled into loops on the deck. Loops should have a diameter

similar to the height of the A-frame and there can be several loops (4 or 6 for example).
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5. The loops (see 3 in Figure 1) are hung onto a U-clamp (see 1 in Figure 1) and raised up on the A-frame using a small

winch (this could be a manual winch).

Upon release, the clamp 2 and the U-clamp 1 are opened at the same moment, and the GraviProbe falls down, using up the free

rope length that is held in the loops, which will now unwind.

1
A 1
3
3
2 2
v |

Figure 1: Release method

In this way, the GraviProbe can fall over a distance equal to 4 or 6 times the A-frame height. For example, at an A-frame height of 3

meters, with 2 loops we get 4x3 = 12 meters, and with 3 loops we get 6x3 = 18 meters of free fall.
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2. Covering rope resistance by a double weight

e  Two free falling objects with different terminal velocity.

e  Lead weight falls at higher velocity then the GraviProbe.

e The lead weight is taking all resistance of the rope on deck and the friction of the water along the rope.
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