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1.0 Introduction

The Smart Tether is a revolutionanpderwatemavigation technology in wth 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 matter of minutes.

It is recommended that a new user read through the Connections, Skivmg 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 and get comfortable with its operation. Once you
are fluent with operating the Smart Tetherad 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 modification to ydather tendingechnique, the Smart
Tether is a powerful navigation and pasiing tool which can @ great value to your diving
operations

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

technique involved in using the system, and training from a certified instructor can be highly
bereficial to new users. To schedule traininggse contact KCF Technologies

2.0 Care and Handling of the Smart Tether

The Smart Tetheiis designed tohave highstrength and durabii. The pull strength and
compression strength of ttf&mart Tetheand sensor nodes should stand up your most demanding
missions. Following a few simple guidelines while handliggur Smart Tethewill help ensure that

it is not damaged.

Avoid chafing o scraping the tether against rough or sharp surfaces, stepgingon 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 sHmufshid to the Smart Tether sensodes.

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 heavypbjects 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 badki@nh to free the foreign material.
1 If attaching(lazy-lining) the Smart Tether to other umbilicals such as an air line, safety line,
etc.,and when attaching the terminating node to a camera or dive taiskcare not to
cover over the pressure sensotes with tape. Doing so may result in an inaccurate depth
measurement.

1
1
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3.0 Connections

Power Cord

' I nowc oz A

Smart Tether

Intercom connection (optional)

RCA Video Output

BNC Video Output

Power Switch (Circuit Breaker in storage well
must be turned on first)

1. Ensure the Diver Console power switch is turned d®ug the power cable from the Smart
Tether Diver Console into a power outlet

2. Ensure thecircuit breaker is turned grthe computed s p o w eis pluggedifo lorye of the
outlets in the storage welind the USB cable is connected from the Smart Tether Diver Console

to the computer All connections can be left in place while the system is in storage to make
starting up snpler.

3. Boot up thecomputer. Continue with ober steps while it is booting.

4. Connect the Smart Tether male-iid connector to the female J#n connector on th®iver
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Console

The 12pin connector reques afirm push to install. Push the connector as far as you can, then
thread the locking collar as far as you can, and repeat until none of the threads on the bulkhead
connector are visild. If threads are visible, the connector may not be fully engaged and you
may experience connectivity problems.

5. Pull the USB GPS receiver out of tbaver Consoleand place it near where ti&mart Tether
enters the water, using the USB extension cordecéessary. Connect the USB cablatree
USB port on the computéfrnot already connected.

1 The GPS receiver has a magnetic base.
1 Moving the GPS redeer 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 menu (see Segjion 7.7
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 coordinates instegdy
can avoid GP®ositioningerror or drift.

6. Connect theappropriate hardware to the diver end of the Smart Tether. Either use the included
breakout harness to connect auxiliary equipment, or use a dummy plug to seal the tether if no
auxiliary equipmet is being used
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Warning:
1 ALWAYS be sure that all connectors are sealed, either with equipment plugged in or
with a dummy plug before putting the tether in the water. Putting unsealed connectors
in the water may causeelectric shockor damage the Smart Tether system.

7. Connect any additional equipment that will be needed for the openasiog the available
connections on the diver cons@latercom sgtem, external deo display, etg.

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

9. Turn on theDiver Consolepower switch. The LEDs onthe Diver Consoleand Smart Tether
Nodes illuminate to indicatihe Smart Tether system iowered.

N

-~ I
3\ /
- H

< Tip:

If the powerLEDs do not illuminate turn off ICB power switch, chethkat the Diver Console is
plugged in and theircuit breakeris turned onandtry again.

Warnings:

1 ALWAYS secure all connections BEFORE turning onDiver Consolepower switch.
1 ALWAYS turn off Diver Console power switch BEFORE locsening or disconnecting
any connectors.

Failure to follow the above procedues may result in damage to th&mart Tether.

10,Att ach the terminating node of t h-beldSamaraif T et
desired. The terminating nednakes it possible to see which direction the diver or camera is
facing so that topside crew can communicate doastto the diver more easily.
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1 Ifthet er minating node is attached to the dive
at a 45degree angle as shown below. This way, whether the diver is walking upright or
swimming horizontally, the terminating node will be pointing the correcttime to give an
accurate heading.

Smart Tether
Diver Heading
Sensor

1 Additionally, the node should not be attached to a piece of ferrous metal, as this may disrupt
the magnetometer reading and give an inaccurate heading measurement.

11. Attach the strain relief wire from thdiver to the Smart Tether strain relief if the Smart Tether is
to be used as a safety line
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Completed System Setup

Smart Tether Topside Case

- Position/Heading Display
- Video Camera Display
- Intercom Connectivity

Smart Tether
Orientation

Sensors
Smart Tether

Diver Heading
Sensor

Smart Tether Connects
to Diver Intercom

WW

Pre-Dive Checklist

Smart Tethecomputerbooted up

Smart Tether Diver Consotarned on

Smart Teéher Diver ConsoleLED lit

Smart Tether sensor node LEDs lit

Smart Tether softwaregpenedand runningsee section 5.0)
GPS fix acquired (if using GRSee sections 3and 7.7
Pressure sensors zerdede section 7.4)

= =4 =48 _-9_9_-°

KCF Technologies, Inc. | 814.867.4097 8
www.smarttether.com | sales@kcftech.com

@ Smart
Tether



4.0 Shutting Down

When shutting down and packing up the systemgctmputer GPS receiver, andll cables can be
stored inside th®iver Console All connections to theomputercan be left in place to make setup

for the next operation dgker.

1. Press theniSthoptebutmart Tet her Software and
2. Close the Smart Tether software and shut dowigdneputeror put it in standby mode.

3. Turn offthe powerswitch on the Diver Consale

4. Unplug the Smart Tether

5. Unplug al additional equipmentThe well on the right side of the Diver Console can be used for
storage of additional cables, connectors, etc.

6. Place thecomputerflat over the well in théiver Console, as close to the center of the console
as allowed by the cédb connections. Shuthe Diver Consolelid slowly, making sure the
computerand wires are not pinched.
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5.0 Basic Software Operation

The Smart Tether software is designed to be simple from apesspective. For basic operation,

there are only a few buttons and features you need to be familiar Mkt of the features needed
during normal operation are accessible by large buttons on the front panel of the software that can be
pushed withtheemp ut er 6 s st yif yoisshave a touctscreen cdmputegTais section

details these basic functions and their operatidgections 6 and Zover more advanced and
specialized features of the Smart Tether software.

The main plot on the righidei s a -eyeiviewdobtlse system, showihghe t et her 6 s sh
as the position of thdiver. The large black dot at the center of the pégiresentshe basepoint the
tetheris launchedirom (this can be either a fixed point or a moving bodthe blue line represents

the tether, and the small blacktdandicate the position of treensor nodes. The directitre diver

or cameras facing isindicated by the arrow on the end of the tether.

In the upper left corner of the screen is a sidsv plot of the tether shape addver. This is a
perpendicul ar projection of the overall ori e
Directiono poi nt -adwploti Ew pla can e waluabie intsHowing tthe gepth

of thediver and the various portions of the tether, and can help identify entanglements such as if the
diver/tether has gonenderneath an obstacle.

In the lower left corner of the screen is a readout for the current positioning informatiordofethe
Thed i v 8-d dvardinates 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 reldeiaetupied screen spaaed
allow more space for other applications

{7, Smart Tether by KCF Technologies
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1. Open the Smart Tethsepftwareby clicking onthe following icon

2. To begin navigati ngo bpurtetsosn t(hael wgaryese
Tether isturned orfor 5 seondsbefore Operatingo allow the sensors to boot up

ZNRCEp esr uart

3. As theSmart Tetheiis tended and nodes enter or exit the water,
adjust thesoftware accordingpy pressing t-b eéE_Ea nd f
buttons to maintain the correct number of nodes in the water.
./
-~ b
¥ Tips

1 The Smart Tethersensornodes are marked with bands indicating their number, i.e. the
number of nodes in the water, to help with this operation. Each namow ¢ ) represents
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 tether: If the'8and final node is in the water but more tetli@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 markSimart Tetheand any extension
tethers in whatever way is most convenient for yoytieation. Keep 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 accuracy of the Smart Tether. Accuracy will be negatively affégtdthving 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 section 8.0 for more details on piloting and tether tending teclkniquaaximize 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 historyand continue writing to the same datafdlh e n youp emr @&tses o
again or begin a new scan, which startgesiti dataflenvhen you pr ess
again.

Oper
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