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Test drive ydllsg

Virtual Roadshow

Test drive TRIUMPH-LS from the comfort of your home or
office, 24/7 anywhere in the world.

Log on to any of our TRIUMPH-LS units and take control of
the device. It is as real as sitting next to it and test-drive it.

This is another innovation that saves you time.

MI Make more money and have fun too >>>

www.javad.com




Some Innovations and features that only we have

‘

Monitor
) ument and
“ record the health
of your shots

Verify, Monitor, record, present and
defend your shots. TRIUMPH-LS
has six different RTK engines and
extensive automatic verification
and notification systems to ensure
that your shots are 100% reliable.
Export results in PDF and HTML
formats.

MULTIPATH BUSTERS
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Multipath acts like a “ghost” signal
and degrades the accuracy of your
shots. We isolate multipath effects
in both code and carrier phase
measurements and remove them.

ZSTETEE

5 Hz BEAST MODE RTK resolves
ambiguities up to 5 times faster. This
is totally different from up to 100 Hz
RTK that is done by extrapolating
1 Hz base data. In 5 Hz BEAST
MODE RTK, base transmits correc-
tion data 5 times per second.

Make more money
aantLhave funtoo

You don’t need to setup your base
over a know point. Mount your
base on top of your car; park it
near your job site and perform
RTK survey. Then DPOS-It or
Reverse-Shift-it (fast localization
on any known point) to correct the
RTK points for base offset.

CLNLZ ( G A L e e )

Spectrum Analyzer

Interference in the GNSS spec-
trum exists in many places.
Monitor and avoid it with the
TRIUMPH-LS. It shows the mag-
nitude and characteristics of the
interfering signals and their effect
on the GNSS signals.

| -'Ohe
Complete Tool

Don’t break out the Total Station!
Complete the job with the TRI-
UMPH-LS only. The built in cam-
era of the TRIUMPH-LS performs
a variety of photogrammetry tasks.
See the example of surveying a
tall tower on www.javad.com

nghly rugged Gorllla Tested Sur-
veyor Approved. Gorilla Test = 180
pounds of surveyor driving it into
the pavement (Don’t Try This at
Home!). Also, check out our con-
crete drop test on www.javad.com

You can survey points that you or
GNSS signals can’'t reach. Cam-
era Offset Survey (Photogram-
metry in the box) with the inter-
nal forward facing camera of the
TRIUMPH-LS.

Bottom camera shows Double
Bubble on the screen and docu-
ments it. Also, you can use these
physical bubbles to calibrate the
built-in electronic tilt sensors. You
don’t need to level the rod, tilt sen-
sors and compass automatically
compensate for tilts.

“ MB-RTK  muwuis JE81
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JAVAD DPOS Server
Accurate base coordinate

Process data collected at the base
with OPUS or DPOS and verify
your shots. It basically ties your
shots to the well-established NGS
and IGS base stations. DPOS
does the process automatically.

Don’t Look! Don’t Touch! Survey
with Lift&Tilt. Survey starts with
you lift the pole (within 5 degrees)
and keep it steady for 3 seconds.
Survey stops when you tilt it more
than 15 degrees. Repeat the pro-
cess and survey points quickly.

TRIUMPH LS has the most com-
prehensive worldwide Coordinate
Systems, transformation and lo-
calization, including “time depen-
dent” coordinate systems.



Advantages of your own base station
and short baselines

Ambiguity resolu- 1. Shorter baselines provide
tion is faster and significantly better reliability
more reliable because the ambiguities are

much easier to resolve and
Ambiguity resolution the correct ambiguity solu-
is more difficult and tion has an obvious contrast.
less reliable
2. Shorter baseline has bet-
ter accuracy because most
of errors (like atmospheric
and tropospheric effects)
<—>|5 —g<?| Your own base station far base station are common and cancel.

»
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30 miles

3. Shorter baseline ambiguities are resolved much faster. In longer baselines, incorrect
ambiguities may pose as being correct in the statistical evaluations and it takes longer to
isolate incorrect ambiguities.

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 easier to resolve.

5. Beast Mode RTK is available only via our TRIUMPH-2 and TRIUMPH-1M base station.
It makes ambiguity 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 extrapolating the same 1-Hz data 100 times per second AFTER the
ambiguities are fixed. This extrapolation technique does not improve the ambiguity resolu-
tion 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 &
s Controller Software, starts at
$19,990. 0% financing avail-
I able ($1,537.69 per month

True 5 Hz RTK at rover
No extrapolation!

for 13 months) to active

license US Professional
Land Surveyors (PLS).
Extended finance terms also

available

contact sales@javad.com for details.



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.

HPT401BT TRIUMPH-2
1W UHF Radio GPS+GLONASS
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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  |ProposedBase Position Autonomous Position
configure the base and rover with the x| Fron ki [
same parameters. ‘[53532‘;]’5?;‘:11736"N 3006087 0
Use “Auto” for the base coordinate. |53 @0050000 )

“Auto” will use an autonomous solution | @3005.0000 -

as the base coordinates which may be [Broadcastmg Ref. Frame WGS84( ITRFZOOS)]

2D Delta:2.63 m

off by several meters (this will be cor-  AntennaHeighe
rected later). Then click Start Base. ["e”'“" Helght 24 [ Qffsst AN

OK

[Base] Base3

55°47'55.32196"N >E Disconnect Start Base ‘ O

037° 31 15 54498"E - —
ok = = Triumph-LS 9DT_00281
WGSS4(ITRF2008) 5 Y Receiving Y OK =

Base:JAVAD GNSS 35006
Do you want to Start Base? URTeh
Znew

: 0 | 55°47'55.30679"N
Stored Point Name Base3 f 1e: WGS84(ITRF2008) || 037°31'15.48313"E
RTCM 3.0 Min

361.0235m

0.2 Sec WGS84(ITRF2008)
Page0
[Code ][Page oo ] € cy: 461.02500 MHz @2005.0000

[Description J ‘; : ! 8;68?’\/' A = JAVTRIUMPH_1MR NONE

30/15 mW/dBm “eight:0.0 m Vertical
Yes, Store Point and =
Start Base

" Esc

From Base|| To Base Recall Copy As Done



3 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.

FIX 0.005m .1 . <os | Since your RTK baselines are short,
2/1:3  3.5Hz 205 you benefit from all advantages that

Epochs(10), Time Confidence Level (30)

[ 26,13 | 31 | we discussed earlier BUT all your rover

Groups: (epochs, time, 0.04/0.07 m))

[26,13,31] I shots are shifted by the offset error
N U

BACK

of the autonomous base coordinates
: 's (BRgl (up to several meters). “DPOS-It” or
2501 CE . ' “‘Reverse-Shift-It” to correct for the

RSN |
) =< 0.005 0.021 | error from the autonomous position.
55°47°54.51587"N 037°31°15.09042"E 380.8425m

FIX 0.014m 1 . o 27 W
BACK tart
6/1:3 4.6Hz| 206 45
1 Epochs(10), Time H(40) V(70), mm 18
S22 | 1T ot T T e
Conf.(30) + Consist.(30) V.Drift,mm

(
e BT TV Ty
Vs Rccented ; a7

) S 34

=~ ¥ o D o T T A
22501 hon BRI 22501
S s 0.014  0.024 (R . |

55°47°54.51603”N 037°31’15.09013”E 380.8381m 43 W

.
. %

I

mt: R e e s e mm e e




4 DPOS-it or Reverse-Shift-it

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 v

a)

5Minj

[Apply adjustment automatically

Service request interval

oK *

Start Base

O Download

Triumph-LS 9DT_00281
JAVAD GNSS 35006

Disconnect

6 ? No Connection! ‘?

UhfShznew |

0 55°47'565.34736"N
WGSB84(ITRF2008) || 037°31'15.53083"E

t: RTCM 3.0 Min

0.2 Sec

I 461.02500 MHz

1d.: D16QAM, 25.0 KHz

On, On
30/15 mW/dBm

363.0468m
WGSB84(ITRF2008)
@2005.0000
pe:JAVTRIUMPH_1MR NONE
0.0 m Vertical

From Base|| To Base Recall “ Copy As Done

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.

What?
[ .- Point O]E/ Line Q}[f CurveO][,/ Traj.O] shift @

Enter the coordinates of the point that you know.

Known . B
Aolia AN: 0.0111m
55°47'55 28569
037°31'15.52202E | AE: 0.0257'm
362.7199m
AU: 01677 m
y J

Then RTK this point to calculate the base shift.
This shift will be applied to all assotiated shots when "Apply Shift" box is checked.

[Apply Shift ][

FIX 0.020m
6/1:3 5.0h:

Epochs(10), Time

Undo Shift ] oK ¥

: 4 =

130 |OK

HMS; VRMS, mm

[ 54,17 3,3 |
Conf.(30) + Consist.(30) V.Drift,mm

[ 3425+44 | -5(3) |

N . U

oy

.
.

e %’ o

"5

- 0.012 0.018

55°47°55.28496"N 037°31°15.52279"E 362.6792m

REC
UNSET

Position Shift

[Apply Shift ][ Undo Shift ]
& RTK KNW
@, 0
o 471 " Kurk6
2 55°47'55.28532'N T X
e L ezl 55°47'55.28615'N
7 @ a0 SnRE 037°31'15.52067"E
P, 9% 362.6834m
(5 v v
Page Page0 AN: D
AE: -0.0112m
WGS84(ITRF2008)
AU: -0.1634 m




Detailed descriptions and more available at www.javad.com

REVERSE
SHIFT<<it

Setup your base anywhere you
want. Put the rover on a known
point and click reverse “SHIFT".
The base correction will be applied
to all past and future points in that
session. You can move your base
and leap frog using any of the new
points that you have surveyed.

Clean i

[ |

| [

| | L
B B B l I B I I I
P 1 R R i N ¥ | |
i L

461025 461075 461100 462125 462375 462400 464500 464550 464600 464625

Similar to monitoring the GNSS
bands, TRIUMPH-LS also moni-
tors and scans all UHF bands and
shows interferences in all chan-
nels. It assists you to select the
cleanest channel.

a legal requirement to repeat your
shots. The TRIUMPH-LS makes
this process easy. It finds clus-
ters and averages them. You don't
need to make any attempt to man-
ually tie shots together. The clus-
ter margin is user defined.

FIX 0.020m .1 4
611:3 5.0u 130 9K

Cont.30) + Consist.(30) V.Driftmm

34.25 +44 5(3)
. u

and vertical graphs of every epoch
solution along with statistical data.
This screen, along with the final
solution screen and several other
progress screens, can automati-
cally be recorded with each point
for documentation and protection.

the most advanced GNSS chip
with 864 GNSS channels, 24 digi-
tal filters and 24 anti-jam filters to
protect against out-of-band and
in-band jammers. We calibrate
GLONASS interchannel biases
down to 0.2 mm.

ixe Fixed Fixed Fixed Fixed
0017m | 0022m | 0024m | 0.033m | 0.022m

%[ ten | 1o | tew | ten [ 1o |

\ |

———
'RTK V6+

Six RTK engines plus one support
engine provide robust RTK per-
formance, even in challenging en-
vironments. The six RTK engines
combined with their automatic re-
set and verification features guar-
antee that you will never get a
wrong solution without notification.

DPOS

Data Processing Online Service

DPOS is our Data Processing On-
line Services. It is similar to OPUS
but processes GLONASS and
more of your observations if avail-
able from the nearest CORS sites.
It also applies corrections to the
base coordinate and all RTK solu-
tion as mentioned in VB-RTK.

[Apply Shift

]L Undo Shift J ‘

KNW
55°4755.28532°N 55°47'55.28615°N
037°3115.52067°E

362,6834m

Page Page0.

WGS84(ITRF2008)

TRIUMPH-LS has the most com-
prehensive COGO functions (grid,
ground and geodetic surfaces) in
?asy to use graphic-assisted inter-
ace.

RAMS

Remote Assistance & Monitoring Services

You can monitor and control the
activities of your field crews from
the comfort of your office via a PC,
MAC or iOS/Android device. It is
also a great tool for training and
receiving support.

Fully integrated
Over 20 hours of battery life
TRIUMPH-LS is a fully integrated
system, all antennas, radios, con-
troller, high resolution sunlight
readable display, over 20-hours of
sealed internal batteries that make
“hot swappable” and “removable”
jargons outmoded concepts. 2.5
Kg (5.5 Ib) including monopod.

FIX 0.033]2 1ok 30 5:}

6/2 ft || [53]
a NEXT |
A

| Back

PREV |

Visual Stakeout overlays stake
points on top of the camera image
to easily guide you to the stake
point. A nice virtual reality.

Angleag 2010
Measurement

You can quickly measure angles
with the internal forward facing
camera of the TRIUMPH-LS.

All these unique features at price
of $12,990



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.

BDU11 |75t [158 (-6 [-- |- [~ |[-5
3]|BDU12 |36] |60 (-6 (- |- [~ [-14

o
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GLN1 [107(34 1

1 |4 15 |-23
GLN8 |(16]|344f12 (1
GLN9 (321|316§0 (2 |-3 |-6
GLN15 (311 |1425 (5 [0 |1
GLN16 (84126642 (2 |-11 |-18
GLN17 (39] |44 -1 |4 |-12 |-10
3 |1 |-6

GLN18 (697 | 188]-1
GAL12 |68 08§ 0

BDU2 |16" |132]-

7 |- |- |- |-
BDU5 (25" [1548-4 |~ |- |- |7
BDUS |25, |54 J-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).

BDUTT [7571[362 [~ |- |- [305
89 ||BDU12 (36] (288 |- |- |- |200

SB128 |15°]20
QZ193 (13 55 513 |— 56 55
BDU2 [16°0299 |- |- |- [275
BDU5 |25°0269 |- |- |- [230
BDUS 250145 |- |- |- [143

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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