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1.0 Introduction

The Smart Tether is a revolutionary ROV navigation technology in which all of the sensing elements
are housed in the tether itself. This makes setup very quick and straightforward, and a new user can
easily be up and running in a matééminutes.

It is recommended that a new user read through the Connections, Shutting Down, and Basic
Software Operation sections before attempting a mission. With that small amount of information
you should be able to get the Smart Tether running ancbg&brtable with its operation. Once you

are fluent with operating the Smart Tether, read on to the Advanced Software Features section to
learn about the further capabilities of the Smart Tether.

With a small bit of training and only minor modificatibm your ROV piloting technique, the Smart
Tether is a powerful navigation and positioning tool which can add great value to your complete
ROV system.

While the Smart Tether is designed to be simple and require minimal training, there is some

technique inwlved in using the system, and training from a certified instructor can be highly
beneficial to new users. To schedule training please contact KCF Technologies or VideoRay.

2.0 Care and Handling of the Smart Tether

The Smart Tethers designhed to match your standard VideoRay tethers in terms of strength and
durability. The pull strength and compression strength of®hmrt Tetheand sensor nodes should
stand up your most demandingjssions. Following a few simple guidelines while handliggur

Smart Tethewill help ensure thait is not damaged.

In general, follow all of the tethdrand |l i ng practices described in
Avoid chafing or scraping the tethagainst rough or sharp surfaces, a\gi&ppingon the tether or

placing heavy objects on it, and avoid bending it in a very tight radius or putting kinks into the
tether.

In addition to these basic guidelines, additional care should be paid to theTethar sensanodes.

1 Do not subject the sensor nodes to high bending loads, for instance by letting them get pulled
taut over the edge of a pieail, or boatdeck

Do not subject theodes to heavy loads by stepporgplacing heavy objects on them.

Do not insert small objects into the pressure sensor hole in the sensor nodes. If the hole
becomes encrusted with sand or other material and the pressure reading becomes incorrect,
soak the node in fresh water and gently swish it back and forth to frésreign material.

1
1

When winding the Smart Tether into a Tether Deployment System (TDS), the connectors and nodes
should be laid parallel to the axis of the reel as they are put onto the reel. If they are wound around
circumferentially like the rest of theether, they maygontactthe inside of the Pelican case and get
jammed or damagedNoéte: For the Pro 3 Smart Tether, a specifiewtitge TDS is requirep
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3.0 Connections

1. Simply connect the Smart Tether in @aof your standard VideoRay tether between the
Remotely Operated Vehicle (ROV) and Integrated Control box (ICB).

Warning:

NEVER connect a Pro 3 SmartTether Control Box to a Pro 4 VideoRay ICB. The Pr o 4
higher voltage can damage the Pro 3 Smart Tether Control Box. A special Upconverter module
must be used to connect a Pro 3 Smart Tether to a Pro 4 VideoRay. Contact VideoRay or KCF to
obtain an Uponverter module.

Failure to follow the above warning may result in damage to the VideoRay or Smart Tether.
2. Pull the USB GPS receiver out of the ICB and place it near where the Smart Tether enters the

water, using the USB extension cords if necessarynn€c the USB cable ta port on the
Toughbook computer or an accessory port in the if@Bt already connected.

1 The GPS receiver has a magnetic base.

1 Moving the GPS receiver several feet away from the ICB may improve satellite reception.

1 The Smart Tether will work without a GPS receiver. If a receiver is not used, the software
will use the default coordinates entered in the General Settings menuesien &.7).
When operating from a fixed launch point it can be advantageous NOT to use the GPS
antenna, if you know your exact launch point location (e.g. by using Google Earth to
pinpoint your location). By using correctbonfigured fixed default codinates instead, you
can avoid GPS error or drift.

3. Attach the strain relief wire from the ROV to the Smart Tether strain relief.

4. Ensure all connectors are fully inserted and locking collars are secure.

5. Turn on the ICB power switch. LEDs dhe Smart Tether Nodes illuminate to indicate the
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Smart Tether system is powered.

Warnings:
1 ALWAYS secure all connections BEFORE turning on ICB power switb.
1 ALWAYS turn off ICB power switch BEFORE loosening or disconnecting any
connectors.

Failure to follow the above procedures may result in damage to the VideoRay or Smart Tether.

Completed System Setup:

USB GPS Unit

Smart Tether
- Vie, & %

VideoRay ROV

VideoRay ROV
Integrated Control Box

Pre-Dive Checklist

Smart TethefToughbookbooted up

VideoRay ICB turned on

Smart Tether sensor node LEDs lit

Smart Tether software opened and running (see section 5.0)
GPS fix acquired (if using GRSee sections 3.2 and 7)7.i
Pressure sensors zeroedd section 7.4)

= =4 =4 -8 -8 -9

KCF Technologies, Inc. | 814.867.4097 5 Smart
www.smarttether.com | sales@kcftech.com Tether



4.0 Shutting Down

When shutting dowrand packing up the system, t6#S receiver and cables can bered inside
the VideoRay ICB.

1.

2.

Press the red AStopo butntdo ns eil ne ctt hGBaNMistargStc aTne t
Close the Smart Tether softwagei t her by clicking the AX0 but
clickiAhGgxiFple I f you are ending your Video
automatically close Smartether also.

Turn off the VideoRay and Smart Tether via the on/off switch on the ICB
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5.0 Basic Software Operation

The Smart Tether software is designed to be simple from a user perspeetwéasic operation,

there are only a few buttons and features you need to be familiar with. The user interface is designed
for a touchscreen computer, so most of the features needed during normal operation are accessible
by large buttons on the front paref t he soft ware that can be pus
your finger. This section details these basic functions and their oper&gmiions 6 and tover

more advanced and specialized features of the Smart Tether software.

The main plot onhe right side s a -eyeiviewdobtlse system, showihghe t et her 6 s sh
as the position of the ROV. The large black dot at the center of theeplesentshe basepoint the

ROV is launchedfrom (this can be either a fixed point or a moviygat). The blue line represents

the tether, and the small blacktgindicate the position of tleensor nodes. The current direction of

the ROV is indicated by the arrow on the end of the tether.

In the upper left corner of the screen is a sig®v plot of the tether shape and ROV. This is a
perpendicul ar projection of the overall ori e
Directionodo poi nt -adwploti Ewpla can e waluabie intsHowing tthe gepth

of the ROV andhe various portions of the tether, and can help identify entanglements such as if the
ROV/tether has been piloted underneath an obstacle.

In the lower left corner of the screen is a readout for the current positioning information of the ROV.
T he R®d/comdinates are shown, as well as range and bearing from the launch point.

Not e: The Aundocko button can be used to bre
minimize the rest of the software. This feature is designed to reduce theedcsogen space for
the VideoRay Pro 4 systemllowing more space for other applications

(7 Smart Tether by KCF Technologies
File Tools Plug-ins Help

__140) : . . =

120

100 1

80

-20

“ IMARKER
=

-60

'\_Ii
¥

-80

60

-100 40'
0O 20 40 60 80 100 120 140 160 180 200

Feet
20
RESET

Feet

STOP -20
LAT: 39.897154°N -0
LONG: y LRy Tp LAY | SONAR [SONAR |,
-80
DEPTH: 0.0 feet 0 A 4
RANGE:  70.4 feet [Iiit<imi i g ISR - VIEW
BEARING: 41.5° @Iy | T Map

-140 -120 -100 -80 -60 -40 -20 o 20 40 60 80 100 120 140

KCF Technologies, Inc. | 814.867.4097 7 Smart
www.smarttether.com | sales@kcftech.com Tether



1. Open the Smart Tether softwarg clicking the Smart Tether icon on the VideoR
Cockpit launch bar.

2. To begin navigati ngo bpulaetagsmakehsere therSenat per at
Tether and ROV are turned dor 5 seconddefore Operatingo allow the sensors
to boot up.

3. As the Smart Tetheilis tended and nodes enter or exit the water,
adjust thesoftware accordingpy pressing t-b efE_Ea nd f
buttons to maintain the correct number of nodes in the water.

SR

¥ Tips

1 The Smart Tethersensornodes are marked with bands indicating their number, i.e. the
number 6 nodes in the water, to help with this operation. Each narrow bfjdr¢presents
1, each wide band | ) represents 5. For example if the last node to enter the water is
marked |, it indicates that 6 (5+1) nodes are being used.

f Using extra tdter: If the 6" and final node is in the water but more tether is still needed,
you can increment the Smart Tether software ifd® increments as you add more tether.
For this reason, it is advisable for the customer to markSmart Tetheand anyextension
tethers in whatever way is most convenient for your applicatieep in mind there are 30
feet of tether past node 6 on the standard Smart Tether.

1 Using the minimum amount of tether necessary to complete your mission helps to maximize
the acaracy of the Smart Tether. Accuracy will be negatively affected by having large
amounts of slack, unnecessary tether in the water. A person tending the tether and informing
the operator of how marsensomodes are in the water is most helpful.

1 See sean 8.0 for more details on piloting and tether tending techniques to maximize the
accuracy of the Smart Tether.

4. Toendthe operation press the fAStopd button.

You will be prompted to either continue your previous scanclwkiill retain the

scan hitory and continue writing to the same datafdih e n you pr e Oper
again or begin a new scan, which startgesii data flevhen you pr es NOper ;
again. Siof
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6.0 Google Earth

The Smart Tether can viewoyr scan history and markers in Google Earth, giving you a simple way
to gecreferenceyour location relative to real landmarks. Using this feature is simple.

1. At any time you would like to view your markers and scan history in Google EagitEW

clickieweMapPpo button i n t h&mal dethetopm IJIAIPght C (
view plot.

2. At the prompt, select whether you would like to view the Visual scan history (areaddwer
the VideoRay camejaor SONAR scan history (area covered by an optidoavardlooking
imagingSONAR). I n eit her case, any markers youove
Google Earth will automatically launch if it is not already open, and-zobon to your location
for easy viewing o& snapshot ofour currentscanprogress

1 TheSmart TetheGoogle Earth export makes compact Kffticmat files which can easily be
emailed or usedsa concisesummary of your missionTherefoe, it is advisable to click the
39LHZ 0ODS” EXWWRQ DQ\ WLPH \RX ILQG RU PDUN VRPHWK
ensure you have an eagyaccess record of it following the operation.

9 Scan history snapshots exported from Smart TekhetFRPH SRHBU\ 3ODFHV™ LQ
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