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provide two SD cards on
their front panels.

SD card slots are also
provided on the Ethernet-
connected control module
for the black box system,
eliminating the need to
access to the remote central
processor unit when
switching cards.

A chartplotter can be no
better than its charts. The
NavNet 3D system is
delivered with a complete

Furuno’s new 
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top imagery
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Furuno’s new NavNet
3D system sets the
new standard for inte-

grated marine electronic
navigation systems. The
NavNet 3D chartplotter
and radar provide a level of
capability and performance
that is superior to any pre-
vious Furuno system and is
a challenge to the systems
offered by other manufac-
turers. Available with inte-
grated 8.4-inch or 12.1-
inch diagonal color LCD
screens or as a black box
system that can support up
to 10 multifunction dis-
plays, NavNet 3D will ful-
fill the electronic naviga-
tion needs of virtually any
size vessel, providing infor-
mation from system sen-
sors including WAAS,
GPS, AIS, radar, sonar,
Sirius Marine Weather,
Weatherfax, weather sta-
tion, sailing instruments,
engine instruments and IP
video cameras. The system
also interfaces with the
autopilot, a new GPS com-
pass system and the audio
program from the Sirius
Satellite receiver.

The display screen and
the controls for the most
often used functions, the
chartplotter and radar, are
the heart of any multifunc-
tion electronic navigation
system. The NavNet 3D
system is available in three
formats: integrated dis-

play/processor units with
8.4-inch diagonal, VGA
(640 x 480 pixel) color
LCD screen; a 12.1-inch
SVGA (800 x 600 pixel)
display; and a black box
version that is compatible
with virtually any multi-
sync display. The black box
system will support up to
1280 x 1024 pixel, SXGA
resolution. The LCD dis-
play units can be flush or
trunnion mounted and

set of MapMedia’s NOAA raster,
vector and bathymetric charts
for the U.S. (including Alaska
and Hawaii) stored in its inter-
nal memory. Charts can be
updated at any time by down-
loading the latest versions from
the Furuno website
(www.NavNet.com) onto an SD
card for transfer to the plotter’s
internal memory. Satellite image
files appropriate for the planned
navigation area are also obtained
from the Furuno Web site. Since
the satellite photo files for total

U.S. coverage far exceed the sys-
tem’s memory capacity, the pic-
ture files for a defined planned
navigation area, for example the
coastline from northern New
Jersey to Cape Cod, are down-
loaded and transferred to the
internal memory. MapMedia,
S57-based charts for foreign
waters not covered by NOAA,
are downloaded in similar fash-
ion, however there will likely be
a charge for the data since virtu-
ally all countries except the U.S.
copyright and charge for their
charts.

The chart images are created
from the NOAA and other offi-
cial cartography using GIS (geo-
graphic information system)
technology. Information in GIS
form can be displayed at virtual-
ly any desired scale, with the
amount of detail information
continuously matched to the
resolution of the display system.
In the NavNet 3D system the
maximum range setting will dis-
play the entire NOAA hemi-
sphere chart. When zoomed all
the way in the chart will be seen
at a scale of 1/8th nm.

Seamless zooming

Left, the

NavNet 3D

units use track-

pads and a

rotary knob

called a

RotoKey to

select and con-

tol display ele-

ments. Lower

right, Furuno

revamped both

the NavNet

software and

its display hard-

ware. The result

is a tight inte-

grated system. 
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Impressive 
multifunction 
integration By Chuck Husick

Furuno’s TimeZero technology,
a combination of software, a
high-speed processor and a pow-
erful graphics engine makes the
image flow smoothly, without
interruption and without the
need for screen re-draw. The
scrolling pad makes it easy to
move from the vessel’s present
position to anywhere in charted
U.S. and Bahamian waters and
zoom in to examine the smallest
detail. Regardless of the distance
to the location you have chosen
to examine, even thousands of
miles from your actual location,
a short stroke of the ship/3D
key in the center of the scrolling
pad will instantly restore the
normal vessel-centered chart
view. A long stroke of the com-
bination ship/3D key in the
center of the scrolling pad tog-
gles the display between 3D to
2D. In 3D display mode the
combination of the range key
and scrolling pad provides com-
plete display perspective free-
dom similar to the image man-
agement found in Google Earth.

In addition to the display of
nautical charts, tide and current
information, the NavNet 3D
system’s Satellite Photo Fusion
technology integrates satellite
images of terrain and shallow
water areas with both raster and
vector charts. The satellite pho-
tos are precisely geo-referenced
to the chart in use. The photo
image is presented so that all
land areas are completely
opaque to provide maximum
detail (photo image resolution is
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50 cm/pixel). Areas where
the images contain useful
shallow water bottom
details are made progres-
sively transparent, pre-
senting both photo and

navigation chart informa-
tion. Areas where the
photo contains no useful
navigation information are
made entirely transparent,
eliminating possibly con-
fusing images of objects
that were on the water
when the satellite image
was created and assuring
that all charted navigation
information is clearly in
view.

The system’s split screen
options, single, dual, three
or four windows, allow
simultaneous side-by-side
viewing of raster and vec-
tor charts, with photo
images fused with both
views. The Ethernet-con-
nected Furuno FA 30/50
synthesized AIS receiver
can present information
from up to 100 AIS-

include a 4 kw/3.5 foot, 48
nm, 6 kw/4 foot, 64 nm,
12 kw, 72 nm or 25 kw
with 4- or 6-foot antennas,
maximum range 96 nm.

The digital signal pro-
cessing (DSP) technology
employed in these new
units (and used to great
advantage in Furuno
sonar/fish finders) signifi-
cantly improves the radar’s
ability to detect and accu-
rately visualize small, often
difficult to detect targets.
Small boats and navigation
aids with very limited radar
cross sections are clearly
imaged. The on screen
radar image clearly shows
the effectiveness of the new
signal processing circuits in
suppressing antenna side-
lobe response and in auto-
matically managing main
bang response.

Automatic radar plotting
aid (ARPA), previously a
10-target tracking option
on Furuno radar sets in this
category is now standard
and is able to simultane-
ously track up to 30 tar-
gets. All tracked targets
within the selected range
will appear on both radar
screens when operating as a
dual range radar. All of the
AIS targets (up to 100) are
available on both screens.

The new UHD radars
are remarkably easy to
install since the entire radar
system, including the
receiver and all signal pro-

reporting vessels on the
chart screen and when
desired on the radar image.
Vessels that present a possi-
bility of a close approach
or collision can be tracked
with automatic alerting for
those whose tracks portend
a close approach or possi-
bility of collision. The use
of a frequency synthesizer
in the AIS receiver assures
that the unit will be able to
operate on other than the
two standard AIS-reporting
channels (87B and 88B) if
required by area specific
regulations.

Radar that looks twice
The most impressive fea-
ture of the new NavNet 3D
UHD radar equipment is
its unique ability to per-
form like two separate
radar sets, each scanning at
whatever ranges are appro-
priate for the navigation
situation. Unlike previous
dual range radar systems
whose performance was
limited by the need to use
the pulse length required
for the longest selected
range, the UHD manages
the transmitted pulse
length for each range inde-
pendently, eliminating any
performance compromise.
The radar’s look twice
simultaneous dual range
capability is achieved by
double pulsing the mag-
netron, matching the dura-
tion of each alternate

transmitted pulse to the
selected range.

The full range of opera-
tor controls, range, gain,
sea state, interference rejec-
tion, rain suppression,
echo stretch, target trail,
variable range marker, elec-
tronic bearing line, etc.,
are available individually
for both ranges when the
system is operating in dual
range mode. Each radar
display can be operated
with an independent vessel
offset setting. The radar
image can be displayed in a
single, split, three or four
screen format and can be
overlaid on the chart/satel-
lite photo image. The
radar’s performance is
additionally aided by auto-
matically matching the
antenna rotation or sweep
speed to the longest range
in use (required to accom-
modate the longer pulse
lengths needed for longer
ranges), 48 rpm for short
ranges, 36 rpm for middle
distances and the standard
24 rpm for long ranges.

The new UHD radars
are available with RF
power ratings from 2 to 25
kw. Two radome antenna
models are available, 2 kw,
18-inch diameter, 24 nm
and 4 kw, 24-inch diame-
ter, 36 nm maximum
range. The radomes are a
new wind tunnel proven,
low aerodynamic drag
design. Open array models

NavNet 3D com-

bines sat photos

with electronic

charts and colorized

depth shading.    

Another exam-

ple of how the

system can ren-

der sat photos

and raster

charts.

cessing electronics are
housed in the antenna unit
and connect to the NavNet
3D system using an Ether-
net cable and a pair of 48-
volt DC power wires. Any-
one who has dealt with the
multi-conductor cable of
20-plus single wires and a
miniature coax will
applaud Furuno’s use of a
single, easy-to-install Eth-
ernet cable. Each radar (or
radars) and the majority of
the other sensors used in
the system are assigned
unique IP addresses, great-
ly simplifying setup, the
addition of sensors and
problem analysis if the
need arises. Two NMEA
2000 connectors provided
on the antenna housing
make it possible to connect
devices such as GPS
receivers, masthead wind
instruments or the Furuno
Weather Station to the sys-
tem network without the
need to run additional
cables.

The series of manual
timing/tuning adjustments
formerly required on the
installation of a radar is
now accomplished auto-
matically. The only manual
adjustment required at ini-
tial startup, matching the
radar’s lubber line to the
vessel’s longitudinal axis, is
accomplished at the radar
display.

The black box version of
the NavNet 3D system can

support up to 10 multi-
function display screens.
The black box system’s
central processor supports
an extended mode in
which the data output is
shared across two screens,
providing a range of dis-
play choices from two
large individual screens to
as many as eight screen
windows. Control of each
display window (in both
the single unit and black
box versions of the system)
is accomplished by moving
the cursor into the bound-
ary of the screen to be
controlled. No additional
control actions are
required. Highlighting the
boundary of the active
window signifies that the
controls are assigned to
that window.

Painless system inte-
gration
The majority of ancillary
sensors for the NavNet 3D
system, including the Sir-
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This Furuno 

diagram shows

the various 

sensor and 

display 

elements that

can be plugged

into the system

using Ethernet,

NMEA 0183 and

NMEA 2000.

ius Satellite weather receiv-
er, Furuno Weatherfax
receiver, Network Fish
Finders, the FA/30/50 AIS
receiver, up to 4 IP video
cameras and a PC connect
to the 3D system via Eth-
ernet, greatly simplifying
installation and control of
the system. Audio signals
from the Sirius receiver are
accommodated by the
NavNet 3D system,
including the provision of
a front panel audio volume
control (a feature frequent-
ly asked for in NavNet vx2
installations). Connections
to other sensors including
the Furuno Weather Sta-
tion, the new GPS com-
pass, Furuno’s new sailing
instruments and
engine/vessel data are
accomplished using
NMEA 2000 or NMEA
0183. NMEA 2000 is used
for communication
between the Network Fish
Finder and the sonar trans-

ducer to provide the trans-
ducer’s model number, fre-
quency and date of manu-
facture information for use
in optimizing system per-
formance by compensating
for known ageing effects in
the transducer.

The new NavNet 3D
system does more and is
significantly easier to man-
age than previous Furuno
chartplotter/radar multi-
function systems whose
control logic remained
rather opaque even after
years of use. We believe
that the system’s user-
friendly interface is in part
a result of Furuno’s invest-
ment in MaxSea and their
participation in the design
of the system software.

Examples of the new
way of doing things are
especially visible in the use
of point and click control
functions and the elimina-
tion of the need to
progress through menu

layers to select or change
functions or displays.
Almost everything is only
one click or a slight rota-
tion of the RotoKey away.
The wisdom of Furuno’s
decision to use Ethernet as
the communication bus
beginning with the original
NavNet system in 2001 is
reinforced in NavNet 3D.
The plug and play nature
of the Ethernet bus system
is illustrated by the ease
with which an IP video
camera can be plugged into
a hub and the image it cap-
tures is displayed on the
screen and controlled from
the system’s scrolling pad.

Having seen all the new
features and capabilities of
this new system we can’t
help but wonder what’s
next. Perhaps the coming
year will see a new chart
image option, the ability to
overlay a raster chart on a
vector chart, providing the
navigator with the best of
both worlds: the familiar
and easy to use conven-
tional chart image and
with a click, access to the
mass of data that is instant-
ly accessible from the ENC
database. In the area of
sensors, an integrated video
surveillance camera using
both night vision TV and
an infrared camera would
likely be welcomed by
many navigators, as would
an effective look-ahead,
depth-scanning sonar.  ■



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 350
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.02000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 350
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.02000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.08250
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [684.000 864.000]
>> setpagedevice


