MULTIPATH BUSTERS
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Multipath appears like a ghost signal that degrades the accuracy of your
shots. We detect and bust these ghosts by sophisticated signal process-
ing techniques in our TRIUMPH chip. We also show the signature of these
ghosts that we bust. Below are two screen shots from the TRIUMPH-LS.

7 12 |- |- §mBDU11|751[158(-6 [-- [- |- |[-5

9 |2 |2 |-13)BDU12|36/(60 |-6 |- |- |- [-14
9 SORN| 23| =
4 13 |1 |EZ
GPS25 301 |28244 8 7 1 32
GLN1 (10134 1 |4 |-15|-23 |-
GLN8 (16] 344412 |15 |17 |25 |-
GLN9 (32131640 |2 |-3 |-6 |-
GLN15 (311 |1425 (5 [0 |1 -
GLN16 (84126602 |2 |-11 |-18 |-
GLN17 (39] |44 -1 |4 |-12 |-10 |-
GLN18 (691 |1884-1 |3 |-1 |-6 |-
GAL12 |68~ [108f0 60 |- |-14
6( P ||
-1
Q7193 |131(68 §-3 (-1 (- -19
BDU2 |16" [1324-7 |- [~ |- [-17]
BDU5 |25" |154f-4 |- (- |- |7
BDU8 [25] (54 §-10 |-- [-- |- [-20]

In each column the relative amount of
multipath ghosts that has been detected
and busted from each signal

is shown (in millimeters). In the
carrier phase it is up to a
(wavelength).
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In each column the relative amount of
multipath ghost that has been detected
and busted from each signal
(range) is shown (in centimeters). In the
code phase it is approximately
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Ambiguity resolu-
tion is faster and
more reliable

1. Shorter baselines provide

Ambiguity resolution significantly better reliability
is more difficult and because the ambiguities are
less reliable

much easier to resolve and
the correct ambiguity solu-
tion has an obvious contrast.
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2. Shorter baseline has bet-
ter accuracy because most
of errors (like atmospheric
and tropospheric effects)
are common and cancel.
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3. Shorter baseline ambi-
guities are resolved much
faster. In longer baselines,
incorrect ambiguities may
pose as being correct in the
statistical evaluations and it
takes longer to isolate incor-

tﬂ rect ambiguities.
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1 Equip your car

Mount the TRIUMPH-2 and radio on top of your car or truck. You can use either
UHF or FHSS (Frequency Hopping Spread Spectrum) radios. You may want to
bolt them down in your car for everyday use. FHSS does not need a license
but its range is limited to a couple of miles. UHF has a longer range (up to 50
miles with a 35 Watt amplifier) but it needs a license. FHSS is particularly help-
ful in connection with our Beast Mode RTK which provides corrections from a
TRIUMPH-2 near your job site. Use an appropriate long whip UHF/FHSS for
longer range transmission.
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2 Park your car, Start Base

Park your car in an open area near your job site. It may be even in the middle of
your site job. Engage all the brakes and ensure the car will not move. The Base/
Rover Setup screen makes it easy to configure the base and rover with the same

parameters.

Use “Auto” for the base coordinate.
“Auto” will use an autonomous solution
as the base coordinates which may be
off by several meters (this will be cor-
rected later). Then click Start Base.

[Base] Base3
55°47'55.32196"N
037°31'15.54498"E
363.5364m
WGS84(ITRF2008)

Do you want to Start Base?

Stored Point Name Base3
[Code ]{Page Page0 ]

Description J

Yes, Store Point and
= Start Base

Esc

n‘:' [ e n“-?‘-.--n‘uﬂ*. w_i'

Proposed Base Position Autonomous Position

Enter ’ From Auto ’
55°47'55.26300"N
037°31'15.51039"E
360.6257m
WGS84(ITRF2008)
@2005.0000

[Base] Ref41
55°47'55.34736"N
037°31'15.53083"E
363.0468m
WGS84(ITRF2008)
@2005.0000 2D Delta:2.63 m

Antenna Height:

Vertical | Height Offset

o

=JAVAD GNSS 35006

0.0m

[Broadcasting Ref. Frame WGSB84(ITRF2008) ]
0.0 m]

Disconnect Start Base

) :F Receiving

UhfShznew W
ID:0 55°47'55.30679"N
1e: WGS84(ITRF2008) || 037°31'15.48313"E
t:RTCM 3.0 Min 361.0235m
0.2 Sec WGSB84(ITRF2008)
cy: 461.02500 MHz @2005.0000

DL, 2didHa ype:JAVTRIUMPH_1MR NONE

b:On, On
=r: 30/15 mW/dBm ht:0.0 m Vertical

From Base | To Base Recall ‘ Copy As Done
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RTK Survey

Use your rover to perform your tasks. We have combined UHF and Spread
Spectrum Frequency Hopping (FHSS) in the same module in TRIUMPH-LS as
an option. The automatic “Verify” feature (Phase-1 and Phase-2) ensures that
you will never get a wrong solution.
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Since your RTK baselines are short,
you benefit from all advantages that
we discussed earlier BUT all your rover
shots are shifted by the offset error
of the autonomous base coordinates
(up to several meters). “DPOS-It” or
“‘Reverse-Shift-It” to correct for the
error from the autonomous position.
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DPOS-it:

Press Stop Base and this will auto-
matically download the raw GNSS
base data to TRIUMPH-LS and send
it to DPOS for processing with data
from nearby CORS receivers. The
TRIUMPH-LS then receives the cor-
rect coordinates of the base and
shifts all the rover points accordingly.
DPOS, CORS data and J-Field’s RTK
Verification guarantee your rover solu-
tions.

DPOS configuration

Sent to DPOS automatically (V2

[Apply adjustment automatically

[Service request interval

* Disconnect Start Base ‘O Download ‘

= = |[RoverTriumph-LS 9DT_00281 @
6 Y No Connection! Y -— | Base JAVAD GNSS 35006
[Uhf5hznew B
Base ID:0 55°47'55.34736'N

WGSB84(ITRF2008) || 037°31'15.53083"E

RTCM 3.0 Min 363.0468m

0.2 Sec WGSB84(ITRF2008)

461.02500 MHz @2005.0000

s e ulie i =:JAVTRIUMPH_1MR NONE

mb: On, On
er: 30/15 mW/dBm 11:0.0 m Vertical

To Base

‘ From Base

[Base @ ‘ Rover OJ Settings
(v) Ref43_165328 Server RUD )
File Name Ref43_165328.jps (558.28 KB )
Status DPOS result applied
Start Time 2015-11-08 13:53:26
Stop Time 2015-11-08 14:556:13
Points (Proj) 5(1)
DPOS Coords 56°47'55.28454"N
037°31'15.51832"E
364.2963m
WGSB4(ITRF2008)
@2005.0000
Antenna 00m
H. Shift 1.730m
V. Shift 4.388m
\ y
Esc oK *

DPOS-it or Reverse-Shift-it

Reverse-Shift-it:

1) Take the TRIUMPH-LS to a known
point and select the “Shift” function in
the Setup Advanced screen. 2) Enter
the known coordinates of that point.
3) Take a shot at that point and a base
station shift will be calculated and
applied to all previous and subsequent
points surveyed in this session. You
can then also use the newly surveyed
points as known point for leap frogging
during the project.

[ Point O][/ Line O][/" CurveO}[,/ Traj.O]

Enter the coordinates of the point that you know.
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Known .
Point AN: -0.0111m
55°47'55 28564\
037°31'15.52202E | AE: 0.0257 m
362.7199m
AU: 01677 m
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Then RTK this point to calculate the base shift.
This shift will be applied to all assotiated shots when "Apply Shift" box is checked.
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4. Shorter baselines make it
feasible to work in difficult
areas (under tree canopy
and in urban environments)
because ambiguities have
better contrast and are eas-
ier to resolve.

5. Beast Mode RTK is avail-
able only via our TRIUMPH-2
and TRIUMPH-1M base
station. It makes ambigu-
ity resolution up to 5 times
faster because base station
transmits base data 5 times
per second. 5-Hz Beast
Mode RTK is totally different
from the up to 100-Hz RTK
that is done by extrapolat-
ing the same 1-Hz data 100
times per second AFTER
the ambiguities are fixed.
This extrapolation technique
does not improve the ambi-
guity resolution speed and is
mainly used in applications
like machine control after
the ambiguities are fixed.

6. In addition to savings
due to speed and reliability,
it saves you RTN and com-
munication charges. A com-
plete system, Base + Rover
+ Radio + Controller &
Controller Software, starts at
$19,990. 0% financing avail-
able ($1,537.69 per month
for 13 months) to active
license US Professional
Land Surveyors (PLS).
Extended finance terms also
available, contact sales@
javad.com for details.
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True 5 Hz RTK at rover

No extrapolation!




Monitor and record
the health of your
shots

Verify, Monitor, Record,
Present and
Defend

RTK is a statistical process by
nature and needs verification.
TRIUMPH-LS has six differ-
ent RTK engines and exten-
sive automatic verification to
ensure your shots are 100%
reliable (see www.javad.com).

It also has many tools to docu-
ment the process of your shots
for presentation when you
need to prove and defend.
The screen shots on following
pages can automatically be
recorded and attached to each
point and easily exported to
HTML format.
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