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PREFACE

Thank you for purchasing this product. The materials available in this Manual (the “Manual”’) have been prepared
by JAVAD GNSS, Inc. (“JAVAD GNSS”) for owners of JAVAD GNSS products. It is designed to assist owners
with the use of TRIUMPH -VS and its use is subject to these terms and conditions (the “Terms and Conditions”).

Note: Please read these Terms and Conditions carefully.

Terms and Gonditions

USE - JAVAD GNSS receivers are designed to be used by a professional. The user is expected to have a good
knowledge and understanding of the user and safety instructions before operating, inspecting or adjusting.
Always wear the required protectors (safety shoes, helmet, etc.) when operating the receiver.

COPYRIGHT - All information contained in this Manual is the intellectual property of, and copyrighted
material of JAVAD GNSS. All rights are reserved. You may not use, access, copy, store, display, create
derivative works of, sell, modify, publish, distribute, or allow any third party access to, any graphics, content,
information or data in this Manual without JAVAD GNSS’ express written consent and may only use such
information for the care and operation of your TRIUMPH -VS. The information and data in this Manual are a
valuable asset of JAVAD GNSS and are developed by the expenditure of considerable work, time and money,
and are the result of original selection, coordination and arrangement by JAVAD GNSS.

TRADEMARKS - TRIUMPH-VS™, JAVAD GNSS® are trademarks or registered trademarks of JAVAD
GNSS. Windows® is a registered trademark of Microsoft Corporation; Bluetooth® word mark is owned by the
Bluetooth SIG, Inc. Product and company names mentioned herein may be trademarks of their respective owners.

DISCLAIMER OF WARRANTY - EXCEPT FOR ANY WARRANTIES IN THIS MANUAL OR A
WARRANTY CARD ACCOMPANYING THE PRODUCT, THIS MANUAL AND THE TRIUMPH -VS
RECEIVER ARE PROVIDED “AS-IS.” THERE ARE NO OTHER WARRANTIES. JAVAD GNSS
DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY
PARTICULAR USE OR PURPOSE. JAVAD GNSS AND ITS DISTRIBUTORS SHALL NOT BE LIABLE
FOR TECHNICAL OR EDITORIAL ERRORS OR OMISSIONS CONTAINED HEREIN; NOR FOR
INCIDENTAL OR CONSEQUENTIAL DAMAGES RESULTING FROM THE FURNISHING,
PERFORMANCE OR USE OF THIS MATERIAL OR THE TRIUMPH -VS RECEIVER. SUCH
DISCLAIMED DAMAGES INCLUDE BUT ARE NOT LIMITED TO LOSS OF TIME, LOSS OR
DESTRUCTION OF DATA, LOSS OF PROFIT, SAVINGS OR REVENUE, OR LOSS OF THE
PRODUCT'S USE. IN ADDITION, JAVAD GNSS IS NOT RESPONSIBLE OR LIABLE FOR DAMAGES
OR COSTS INCURRED IN CONNECTION WITH OBTAINING SUBSTITUTE PRODUCTS OR
SOFTWARE, CLAIMS BY OTHERS, INCONVENIENCE, OR ANY OTHER COSTS. IN ANY EVENT,
JAVAD GNSS SHALL HAVE NO LIABILITY FOR DAMAGES OR OTHERWISE TO YOU OR ANY
OTHER PERSON OR ENTITY IN EXCESS OF THE PURCHASE PRICE FOR TTRIUMPH -VS.



Preface

Regulatory Information
FCC Class B Compliance

LICENSE AGREEMENT - Use of any computer programs or software supplied by JAVAD GNSS or
downloaded from a JAVAD GNSS website (the “Software”) in connection with TRIUMPH -VS constitutes
acceptance of these Terms and Conditions in this Manual and an agreement to abide by these Terms and
Conditions. The user is granted a personal, non-exclusive, non-transferable license to use such Software under
the terms stated herein and in any case only with a single TRIUMPH -VS or single computer. You may not
assign or transfer the Software or this license without the express written consent of JAVAD GNSS. This
license is effective until terminated. You may terminate the license at any time by destroying the Software and
Manual. JAVAD GNSS may terminate the license if you fail to comply with any of the Terms or Conditions.
You agree to destroy the Software and manual upon termination of your use of TRIUMPH -VS.TRIUMPH -
VS All ownership, copyright and other intellectual property rights in and to the Software belong to JAVAD
GNSS. If these license terms are not acceptable, return any unused software and manual.

CONFIDENTIALITY - This Manual, its contents and the Software (collectively, the “Confidential
Information”) are the confidential and proprietary information of JAVAD GNSS. You agree to treat JAVAD
GNSS' Confidential Information with a degree of care no less stringent that the degree of care you would use in
safeguarding your own most valuable trade secrets. Nothing in this paragraph shall restrict you from disclosing
Confidential Information to your employees as may be necessary or appropriate to operate or care for
TRIUMPH -VS. Such employees must also keep the Confidentiality Information confidential. In the event you
become legally compelled to disclose any of the Confidential Information, you shall give JAVAD GNSS
immediate notice so that it may seek a protective order or other appropriate remedy.

WEBSITE; OTHER STATEMENTS - No statement contained at the JAVAD GNSS website (or any
other website) or in any other advertisements or JAVAD GNSS literature or made by an employee or
independent contractor of JAVAD GNSS modifies these Terms and Conditions (including the Software
license, warranty and limitation of liability).

SAFETY - Improper use of TRIUMPH -VS can lead to injury to persons or property and/or malfunction
of the product. The TRIUMPH -VS receiver should only be repaired by authorized JAVAD GNSS
warranty service centers. Users should review and heed the safety warnings in Appendix C.

MISCELLANEOUS - The above Terms and Conditions may be amended, modified, superseded, or
canceled, at any time by JAVAD GNSS. The above Terms and Conditions will be governed by, and
construed in accordance with, the laws of the State of California, without reference to conflict of laws.

Regulatory Information

The following sections provide information on this product’s compliance with government regulations.

FCC Class B Compliance

This device complies with Part 15 of the FCC rules. Operation is subject to the following two conditions:

1. This device may not cause harmful interference, and

2. This device must accept any interference received, including interference that may cause unde-
sired operation.
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Regulatory Information
Canadian Emissions Labeling Requirements

This equipment has been tested and found to comply with the limits for a Class B digital device,
pursuant to Part 15 of the FCC rules. These limits are designed to provide reasonable protection
against harmful interference in residential installations. This equipment generates, uses, and can
radiate radio frequency energy, and if not installed and used in accordance with the instructions,
may cause harmful interference to radio communications. However, there is no guarantee that
interference will not occur in a particular installation.

If this equipment does cause interference to radio or television equipment reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the inter-
ference by one or more of the following measures:

» Reorient or relocate the receiving antenna.

* Move the equipment away from the receiver.

* Plug the equipment into an outlet on a circuit different from that to which the receiver is powered.

* Consult the dealer or an experienced radio/television technician for additional suggestions.

Note: Any changes or modifications to the equipment not expressly approved by the party responsible for
compliance could void your authority to operate such equipment.

Canadian Emissions Labeling Requirements

This Class B digital apparatus meets all requirements of the Canadian Interference-Causing Equipment Regulations.

Cet appareil numérique de la classe B respecte toutes les exigences du Réglement sur le matériel brouilleur du Canada.

WEEE Directive

The following information is for EU-member states only:

The use of the symbol indicates that this product may not be treated as household waste. By ensuring this
product is disposed of correctly, you will help prevent potential negative consequences for the
environment and human health, which could otherwise be caused by inappropriate waste handling of this
product. For more detailed information about the take-back and recycling of this product, please contact
your supplier where you purchased the product or consult.
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Manual Conventions
WEEE Directive

Manual GConventions

This manual uses the following conventions:

Example Description

File » Exit Click the File menu and click Exit

Communications | This format represents titles of dialog windows/boxes, names of menu options, identifies
program interface objects, such as checkboxes, edit boxes, radio buttons, etc.

Temp This format is used to enter various string information (e.g., file and directory names) as
well as operator commands.

Note: Supplementary information that can have an affect on system operation, system performance,
measurements, or personal safety.

Caurion: Notification that an action has the potential to adversely affect system operation, system performance,
data integrity, or personal health.

Waming: Notification that an action will result in system damage, loss of data, loss of warranty, or personal injury.

Danger: UNDER NO CIRCUMSTANCES SHOULD THIS ACTION BE PERFORMED.

Screen Captures

This manual includes sample screen captures. Your actual screen can look slightly different from the
sample screen due to the receiver you have connected, operating system used and settings you have
specified. This is normal and not a cause for concern.

Technical Assistance

If you have a problem and cannot find the information you need in the product documentation, contact
your local dealer. Alternatively, request technical support using the JAVAD GNSS World Wide Web site
at: www.javad.com. To contact JAVAD GNSS Customer Support use the QUESTIONS button available
on the www.javad.com.

OEM DEALERS CONTACT LOGIN
RECEIVERS UPDATE OPTIONS NEWS PROFILE
ANTENNAS PRICES WEB CART

SOFTWARE ADVANCED EVENTS ORDERS

ACCESSORIES PUBLICATIONS ARTS&SLIDES JNS QUESTIONS

[l Ask us questions and view our answers from over 20 highly qualified specialists
(including Javad himself). It is much better than e-mails, or phone calls




Chapter 1

DESCRIPTION AND OPERATION

1. Principles of Operation

TRIUMPH -VS is a revolutionary new GNSS complex that combines high performance 216-channel
GNSS receiver, all-frequency GNSS antenna, and a modern featured handheld. All-in one TRIUMPH-VS
is a new word in survey. Compact, lightweight, reliable TRIUMPH-VS changes the idea of surveying,
opens new horizons in this industry.

In the perfect designed compact case (178 mm x 109 mm x 110) there is enough place for the replaceable
battery pack, removable memory card, two built-in cameras, two SIM cards, GSM/GPRS, WiFi, and
UHF antennas, Bluetooth module.

All GNSS, UHF, GSM, Bluetooth®, and WiFi antennas are conveniently hidden and protected. An
external antenna can also be connected to bypass the internal GNSS antenna. There are two SIM cards
inside the box, they can be easily reached and changed.

TRIUMPH-VS can receive and processes multiple signal types GPS C/A, P1, P2, L2C (L+M), L5 (I+Q);
Galileo E1 (B+C), ESA (I+Q), E5SB (I+Q), AltBoc; GLONASS C/A, L2C, P1, P2, L3 (I+Q); QZSS C/A,
L1C(I+Q), L2C (L+M), L5 (I+Q), SAIF; BeiDou B1, B2; SBAS L1, L5 improving the accuracy and
reliability of your survey points and positions, especially under difficult jobsite conditions.

The GNSS component of TRIUMPH-VS receivers means you can access the GPS (Global Positioning
System) satellites of the United States, the Galileo (an upcoming global positioning system maintained
and operated by Galileo Industries), the GLONASS (Global Navigation Satellite System) satellites of the
Russian Federation, the QZSS (is a proposed three-satellite regional time transfer system and Satellite
Based Augmentation System for the Global Positioning System, that would be receivable within Japan),
and the BeiDou (Chinese Global Navigation Satellite System), increasing the number of satellites your
receiver can detect, thus improving the accuracy of your measuring points, increasing productivity, and
reducing cost.

Several other features, including multipath mitigation and common tracking, provide under-canopy and
low signal strength reception. The TRIUMPH -VS receiver provides the functionality, accuracy,
availability, and integrity needed for fast and easy data collection.
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2. Getting Acquainted

The TRIUMPH-VS receiver boasts a 216-channel triple-frequency GNSS board capable of tracking any
and all current GNSS signals including GPS, GLONASS and Galileo, as well as any foreseeable ones.
Packed in with the core GNSS board is a wide variety of communication options: GSM/GPRS, UHF
(transmit and receive), Bluetooth, Ethernet, even WiFi.

TRIUMPH V.S.

Figure 1. TRIUMPH -VS Receiver

Firmware updates for receivers are fairly common and for most of us it means getting all the receivers
together and hitching them up to a PC one at a time for updating. With the TRIUMPH-VS receiver there
is a better way. Firmware and software updates are performed via the Internet (over GSM, WiFi or
Ethernet) on the unit itself with a couple of clicks. No PC required.

178*
165*
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GNSS Antenna
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Figure 2. TRIUMPH-VS dimensions in mm

TRIUMPH-VS contains two 3-megapixel cameras-one downward facing and one forward facing-a digital
compass, a multi-axis inclinometer (to sense and measure the unit’s angle from level) and expandable
MicroSD slot (4GB card included with the unit, supports up to 32GB) to hold all the GNSS data, images,
sound recordings you will need to store.

The TRIUMPH-VS receiver’s advanced design reduces the number of cable required for operation,
allowing you to survey more reliably and efficiently. The casing allocates space for GNSS antenna,
rechargeable battery pack, two SIM card slots, SD card slot, a Bluetooth® wireless technology module, a
multi-system receiver board, and a radio modem.

2.1. GNSS Antenna

The Triumph-VS GNSS antenna is a stacked microstrip multipatch model that supports GPS, GLONASS
and Galileo (L1 GPS/GLONASS/Galileo; L2 GPS/GLONASS; L3 GLONASS;L5 GPS; ES Galileo).
Unless you plan on using the TRIUMPH-VS as a CORS station, you simply won’t need another antenna.

2.2. Controller

TRIUMPH-VS boasts a “wide” 800x480 pixel touchscreen that is easily readable in direct sunlight. It is
also physically larger than the average controller screen. With its colorful icons and single-screen main
menu the TRIUMPH-VS user interface looks much like an iPhone or Android home screen, however the
operating system running behind the JAVAD software is Microsoft Windows CE.

11
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Getting Acquainted
Quick Access Buttons and LEDs

2.3. Quick Access Buttons and LEDs

The buttons allows the quick access to Home screen, choosing and opening the applications. LEDs show
the battery level, charging status and sleep mode.

Navigation EAPSS
. Enter (0K)
B ] 1-1=1

Action AENARET | Home
screen 1] f_é)' w7 u !'—E- -. =
Cancel v

_ Accept
(Zoom -) (Zoom +)

Figure 3. Buttons

* Navigation - Four-direction button for easy page navigation without touching the screen.
* Action screen - Quick access to Action screen.

» Cancel (Zoom -) - Decline the action or scale down for example map.

Enter (OK) - Accept the changes in parameter’s configuration.

Home - Quick return to the Home screen.

Accept (Zoom +) - Accept the action or enlarge for example map or image.

Snap
On/0ff screenshot

Sound down - Sound up

To Actions

Figure 4. User programmable buttons and On/0ff button

* The On/Off (power) button turns the receiver on and off.

* Five user programmable buttons are used for quick access to the saved receiver configurations for
different tasks.

12
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Battery
Level
Sleep Mode BENBEE
=iCIGEL 1I5 Battery
Charge
Status

Figure 5. LEDs

* Battery Level - Battery status indicator:
* Green — full.
* Yellow — half.
* Red — almost empty.

* Charge Status - Charge status indicator, the color is similar to Battery level status:
* Green — batteries are fully charged.

* Yellow — batteries are half charged.
* Red — batteries are almost empty.

* Sleep Mode - Sleep Mode indicator.

2.4. SD card and SIM Gard Slots

The SIM card slot allows a standard SIM cards to be installed in the receiver. Once installed, the SIM
cards provide a unique identification for the receiver’s GSM module and enable the receiver’s GSM
functionality based on the subscribed services (the receiver board accesses the GSM module which
accesses the SIM card). The SIM cards usually remains inside the receiver. A SIM card can be purchased
from your local cellular provider. How to insert the SIM cards see “Installing Optional SIM Cards” on
page 17.

[#/2\¥/a\w] -
.. e SIM cards
ol Slots

—

SD card Slot

Figure 6. Slots

13
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Getting Acquainted
Data and Power Ports

2.5. Data and Power Ports

The TRIUMPH-VS receiver has the following ports (Figure 7):

* Power — used to connect the receiver to an external power source. This port can also be used to
charge the batteries.

Ethernet — used to connect the receiver to local network.

USB WIN — used for high-speed data transfer and communication between the receiver and an
external device by synchronizing with Justin Link.

USB INT — USB port for connecting NetView software to the GNSS board.
* Ant — used for external GNSS antenna connection.

* UHF — used for external UHF antenna connection.
» Ext. Frq/1PPS/Event — used for external devices connection for input/output special signals.

USB 1

USB 2

Ethernet

Figure 7. TRIUMPH-VS Ports

2.6. Two Gameras

Two integrated 3 megapixel cameras (on the front and on the bottom) are used for taking pictures of
surveyed objects or survey sites (front) and for centering the receiver on the point (bottom).

14
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Mounting

2.7. Mounting

Three connectors for mounting TRIUMPH-VS on tripods, monopods, poles and machines.

\,\ - &

)\“&
Mounting

S~ @

Figure 8. TRIUMPH-VS Mounting

2.8. Gables

The TRIUMPH-VS receiver package includes standard communication and power cables for configuring
the receiver and providing a power source to the receiver.

Power cable

7810101 ( \

Power supply with SAE connector

22-570101-01

Power cable

14-508053-01

USB cable

14-578104-01 Q
Ethernet cable —
14-578105-01 v 4

15
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Accessories

2.9. Accessories

The TRIUMPH-VS receiver package includes the following accessories:

16

4GB Micro SD card
30-590212-01

TRIUMPH-VS pole
30-590210-01

TRIUMPH-VS soft carrying case
20-590204-01

Triumph-VS Support Legs
21-590299-11

TRIUMPH-VS Shoulder Strap
30-590209-01

TRIUMPH-VS 3 Mount Survey Tripod Adaptor
02-590290-01

TRIUMPH-VS 1/4-20 to 5/8-11 adapter

10-590293-01 9
Mouse pad

21-590282-01

Tweezers Straight Spade Tip, Smooth, 4-1/2inch, SS

34-000004-01 =

Stereo Headset

30-590213-01

TRIUMPH-VS / Victor VS Headset Bung
21-590301-01

TRIUMPH-VS Sun Visor
04-590276-05
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3. Operation

3.1. Software installation

The data exchange with TRIUMPH-VS can be performed using Justin Link software. It allows running
Triumph-VS media files and editing objects attributes and styles. Although RTK is the main mode for
field positioning, Justin Link is able to improve the position by recalculating base coordinates and GNSS
data post processing.

To connect to Justin Link are needed:
* Active Sync (for Windows XP) - Microsoft software for connecting the receiver to the PC as
mobile device.

* Windows Mobile Device Center (for Windows Vista and Windows XP) - Microsoft software for
connecting the receiver to the PC as mobile device.

3.2. Installing Optional SIM Cards

TRIUMPH-VS is equipped with two SIM card slots, to allow using two SIM cards and switching between
two different cell providers. The SIM card can be purchased at your local cellular phone supply store.

The SIM card must have GPRS support to provide an Internet connectivity in the field, where WiFi is not
available. The SIM card must support Circuit Switched Data to establish the direct communication
between GSM-capable receivers.

Note: Before SIM card installing in TRIUMPH-VS, it is recommended to remove PIN code using your cell
phone.
1. Ensure the receiver is turned off.

2. Using both hands, gently push the battery pack upward, to remove it. Rest your thumbs against
the receiver case, with other fingers push the battery up.

Figure 9. TRIUMPH-VS hattery removing

17
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3. Open the SIM1 or SIM2 card cover.

Note: If you intend to insert only one SIM card, always insert it to the SIM1 slot.

[e/5\W/a\~]
TRIUMPH V.S.
pin: 01-590200-01

-.-....
oot
- CID FE 1t B

~REl (€D

SIM2 SIM1

Figure 10. SIM card slots
4. Gently insert the SIM card contacts facing up into SIM card holder until it clicks.

5. Close the cover.
6. Place the battery pack back into the receiver, make sure it is firmly established.

3.3. Charging the Batteries

Ccaumon: Risk of explosion if battery is replaced by an incorrect type. Dispose of used battery according to the
instructions.

Before beginning to work, fully charge the batteries for maximum operating time. An approximately 6-
hour charge cycle will fully charge the batteries; the batteries will charge simultaneously. The batteries
can not be overcharged.

Note: The batteries are shipped from the factory with 40% of power. Fully charge the batteries before surveying.

The Li-Ion batteries used in the battery packs should run at no less than 80% capacity after 500 charging
cycles. These batteries do not need to be drained before recharging.

Danger: NEVER ATTEMPT TO OPEN THE CASING OF THE DETACHABLE BATTERIES! LITHIUM-ION BATTERIES
CAN BE DANGEROUS IF MISHANDLED!

Danger: DO NOT INCINERATE OR HEAT BATTERY PACK ABOVE 212 DEGREES FAHRENHEIT (100 DEGREES
CELSIUS). EXCESSIVE HEAT CAN CAUSE SERIOUS DAMAGE AND POSSIBLE EXPLOSION.

18
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Charging the Batteries

DAnGER: THE BATTERIES (OR BATTERIES INSTALLED) SHALL NOT BE EXPOSED TO EXCESSIVE HEAT SUCH
AS SUNSHINE, FIRE OR THE LIKE.

Waming: Do not attempt to open the battery pack.

Waming: Do not disassemble the battery pack.

Waming: Do not charge in conditions different than specified.
Waming: Do not use other than the specified battery charger.
Waming: Do not short circuit the battery pack.

Waming: Do not crush or modify the battery pack

Power supply requirements

The socket-outlet shall be installed near the equipment and shall be easily accessible. A single external
power supply with 5 pin ODU connector or SAE connector is necessary to operate TRIUMPH-VS. If
external power supply has only SAE connector, Receiver-to-SAE power cable shall be used. The external
power supply needs to be Listed for US and Certified for EU countries, it needs also to be a Limited
Power Source and rated for Outdoor Use and have an output rated for 10...30 V DC, 5A. This may not be
the same range as other JAVAD GNSS products with which you are familiar.

Cavmon: To avoid the introduction of hazards when operating and installing, before connecting of the equip-
ment to the supply, make sure that the supply meets local and national safety ordinances and
matches the equipment’s voltage and current requirements.

Caumon: Never attempt any maintenance or cleaning of the supply while plugged in. Always remove supply
from AC power before attempting service or cleaning.

Waming: If the voltage supplied is below the minimum specification, the receiver will suspend operation. If the voltage
supplied is above the maximum specification, the receiver may be permanently damaged, voiding your
warranty.

Make sure cords are located so that will not be stepped on, tripped over, or otherwise subjected to
damage or stress. Do not operate equipment with a damaged cord or plug — replace immediately.
To reduce the risk of damage to the equipment, pull by the plug body rather than the output cord
when disconnecting the equipment.

Do not operate the supply if it has received a sharp blow, been dropped, or otherwise damaged. Do
not disassemble the supply.

Waming: Before connecting the external power source and the receiver, make sure that the power source matches the
receiver's voltage and current requirements.

Powering receiver

To charge the receiver internal batteries without removing, take the following steps:

* Plug the Receiver-to-SAE cable’s 5-pin connector into the power port of the receiver (14-578101-01).
* Connect the opposite end of this cable with the battery charger’-s SAE connector (22-570101-01).

19
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Turning On/Off the Receiver

* Plug the other end of this cable into an AC outlet with cable (14-508053-01).
* Leave overnight.

To charge the battery pack, use the TRIUMPH-VS charger (99-590400-01). Remove the battery as shown
in Figure 9 on page 17. Place the battery pack to charger and leave overnight.

Figure 11, Charger

3.4. Turning On/0ff the Receiver

To turn ON the receiver, press and hold the power button on the top of TRIUMPH-VS.

To turn OFF the receiver, press and hold the power button for more than one seconds (until the special
Power Off screen appears). This delay (about 1 second) will prevent the receiver from being turned off by
mistake. Select the desired action.

oy 3] Power Off 3}: 0D >

185M
Turn Off
Restart

‘ Exit Program ‘

Figure 12. Power Off

* Turn off - tap to turn the receiver off;

Restart - tap to restart;

Exit Program - tap to exit to Windows

Cancel - return to main window.

20
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3.5. Mounting Method

The pole mounting options for the TRIUMPH-VS are many. You can use a conventional 5/8” rover rod,
tripod (with 5/8” coarse thread), or a 1/4”-20 threaded monopod (included with the TRIUMPH-VS as a
standard accessory).

Figure 13. TRIUMPH-VS on monopod

Mounting can be performed either eccentrically or in any of the three offset attachment points. If you use
an offset attachment point, you simply set the options in the TRIUMPH-VS so that it will adjust the
position to eccentric using the compass and clinometers. You also have the option of using the bottom
camera to center the TRIUMPH-VS over a point visually (and of course snap an image at the same time
as you collect the point). This use of a graduated monopod is a new idea from JAVAD GNSS. Because
you don’t need a level bubble (the TRIUMPH-VS clinometers take care of that), monopod use is a
convenient and simple option.

Figure 14. TRIUMPH-VS on tripod

www.javad.com 21
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Figure 15. TRIUMPH-VS on hands
To select the mounting method, follow the steps:

1. Tap Settings » Mounting Method.
2. Select the desired mounting method (Figure 16 on page 22)

Note: The mounting method is effective only when the internal antenna is used.

T oy Mounting Method $ 00w

10:26 B9°C
Effective only when internal antenna is used

Ef Hold On Hand

(@ Correct by Levels (] ‘
@

‘ a Correct by Compass O ‘
@]

{_‘ On Monopod

n On Tripod

- Receiver iz held by hand. Sensor filters will use about 0.1 second averaging. -
Figure 16. Mounting Method

To use inclinometers and compass corrections select the appropriate check marks.

To center the receiver when Hold on Hand mounting method is selected, double tap on the screen center
to activate the bottom camera.
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3.6. Connecting to Internet

Establishing WiFi Connection

1. On the main screen tap the Settings icon:

— u Gy | sEsseaes
Settings Spectr

e .. : y .
L2C LS 2

Points GNSS data Audio Files Calendar Calculator Options

L1 L

Timing ViewiListen Camera Voice Rec Support System Locks

| | Setparameters and select operation. You can save settings in files. You can also | ]
assign settings to F1 to F5 keys.

Figure 17. Home screen

2. Tap Communication » WiFi.

i ¥ (3] Settings O o i ¥ ©§  Communication ‘h. O >
‘®, GNSS > | 9 Antenna > v UHF > | # Blustooth >
RTH/DGPS Settings > GSM (CSD)IGPRS > 5 LAN >
2y Actions > Units > Network Services >
} Photo & Voice > | Advanced >
¥ Interference Spectrum > | ¥ Save Settings >
&k Mounting Method > | ™t Recall Settings >
I = FO—

Figure 18. Communication » Wi-Fi

3. Select the desired/available WiFi access point and tap Connect.

™™ = oy 0 Wi-Fi % O 0o o

3¥D Map 13:37 40°C

Skylink Team (00:50:18:64:CF:80, Good) Favorites

Skylink Team (00:50:18:64.:CF.80, Good)

Cennect to WiFi access peint

Figure 19. WiFi
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4. The connection will be established and the WiFi status icon will be active in the left top corner
indicating the signal strength.

Establishing LAN Connection

1. On the main screen tap the Settings icon.

Sunday,
15:37

‘lll!

Settings Speclrum Learn Language

EETROE

Points GNSS data Images Audio Files Calendar Calculator Options

O m O (") 2B s

Timing ViewiListen Camera Voice Rec Support System Locks

| | Setparameters and select operation. You can save settings in files. You canalso | ]
assign settings to F1 to F5 keys.

Figure 20. Home screen

2. Tap Communication » LAN.

b ¥ (3} Settings . = i ¥ 3} Communication ‘h. 9 &8 =)
x GNSS > ? Antenna > + UHF > % Bluetooth >
M Communication > RTKIDGPS Settings > GSM (CSD)/GPRS bl (%) LAN >
7y Actions > | ' Units > Wi-Fi > Network Services >

} Photo & Voice > | /U Advanced >
¥ Interference Spectrum > | ¥ Save Settings >
&k Mounting Method > | ™t Recall Settings >

u Enter parameters of UHF, GSM, Ethernct, Wi, and Blustooth, In GNSS screen you u Configuration of LAN parameters AvH |

can select what data will be transmittedireceived by them.

Figure 21. Communication » LAN

3. Enter the network parameters, such as IP, Net Mask, Gateway, DNS, then tap Apply.

w S U LAN X0H» o
P 0000  DNS1 0.0.0.0
Net Mask 255.255.255.0 | DNS 2 0.0.0.0
Gateway 0.0.0.0

u EnablesDizables IP address ‘abtain .-.l-;_.-,-+
Figure 22. LAN parameters

Note: Contact you system administrator to obtain the required LAN parameters.

4. The connection will be established and the LAN status icon will be active in the left top corner.
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3.7. Checking OAF and Software Version

Checking OAF

JAVAD GNSS issues an Option Authorization File (OAF) to enable the specific options that customers
purchase. An Option Authorization File allows customers to customize and configure the TRIUMPH-VS
receiver according to particular needs, thus only purchasing those options needed.

Typically, all TRIUMPH-VS receivers ship with a temporary OAF that allows the receiver to be used for
a predetermined period of time. When the receiver is purchased, a new OAF activates desired, purchased
options permanently. Receiver options remain intact when clearing the NVRAM or resetting the receiver.

For a complete list of available options and details, visit the JAVAD GNSS website (http://
www.javad.com) or consult your dealer.

1. To check OAF and/or update options, tap Support on the Main screen:

mb. 910 e“g. @ g r o = v 3] SUppOI’t w O E -Oﬂ I"‘_Ti

are c cted to Internet
Update Software Pl Update Options >

Communicate Technical Issues

] 1 | ! Communicate with Javad Himself
Faints GNSS data n Sudio Files  Calendar  Calculator  Options

' >
>
9 = T a | 2 ol Treat My New Communications as Public O
‘ m m ‘ n ’ | want to receive Public Communications a
~Timing  View \ upport ) Locks

I f ™ Bac _—
|3 Update firmware cad OAF, aak questians and communicats with Javad. El Check purchased options and update OAF file.

Figure 23. Support

Note: Base and Rover receivers must be loaded with the same software version. Use the latest version, available
for download from the JAVAD GNSS website, to ensure your receiver has the most recent updates.

2. You can check the status of your receiver's options, and load any new OAFs tapping
Support » Update options.

2 2
o1 ¥ (3] Support % 0O L= ' ¥ (3] Update OAF % 0O < )
166M D My 06:07 84°C 166M D My 06:07 84°C
You are connected to Internet!
You are connected to Internet Update
Update Software bl Update Options new >
Faster RTK/DGPS 100 Hz of 100 Hz Event Marker(1)

ut

enna Connection

Communicate Technical Issues tecording 100 Hz of 100 Hz Spectrum Data Qutp

External GNSS
GLO

NASS .2mm Dynamic Calibration

al Frequency Input/Cutput

Communicate with Javad Himself

Treat My New Communications as Public

| want to receive Public Communications

u mew DAF file currantly availabla.
Figure 24. Support » Update OAF
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Checking version and software updating

1. To update software version, tap Support on the Main screen, the Update Software:

]
o ¥ (3] Support ‘h. £ an o
) 16TM 3D 06:33 48°C
You are connected to Internet!
Update Software P Update Options >
Communicate Technical Issues >
. y L 3 Communicate with Javad Himself >
Foints GMNSS data Audio Files ‘Calculator D|:t|ﬂr|.
| M ‘ Treat My New Communications as Public O
A | I want to receive Public Communications O
Timing v C llppl)r‘l
|3 ] Update firmware, ¢ d OAF, ask ques & with Javad. u Check and Install available software updates. .-.l-L.-,-+

Figure 25. Support » Update Software

2. The list of current software versions will be displayed and in red will be shown available updates.
Tap Update.

2

T =y €  Update Software % @ <) D

148M 3YD Map 13:58 46°C
3 updates are available. Update
software / firmware current update size

Power Board 0.0.0.40 0.0.0.43 0.54 MB

UHF 3.0.6.0 0.71 MB

GNSS

Comm. Board

GeoData

WinCE Board

Triumph-V'S 1.9.1.2823 44 58 MB
Release Notes Reset Settings

Figure 26. Update software
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3.8. TRIUMPH-VS Configuration

To configure the receiver use Settings menu item

. 3
b ¥ (3] Settings w 0 =
131 D My 12:04 4z°C
C‘& GNSS > ? Antenna >
Fn Buttons .y Communication > RTK/DGPS Settings >
@ Actions PR 0 Units >
Audio Files Contacts 1} Photo & Voice > | Advanced >
= . N ¥4 Interference Spectrum > | ¥ Save Settings >
o | J ] : ﬂ
L L i t 1
Exchange  Camera  VolceRec  Support System Lo G Mounting Method > Recall Settings >
Set parameters and select operation. You can save settings in flles. You canalso [ u Selecttype of survey, staks-out or GIS actions to be performed when the “Start” of
| assign settings to F1 to F5 keys. L Action Screen is clicked.
Figure 27. Settings

One by one configuring receiver’s parameters, save them at once, tapping Save Settings. Here can be
saved a lot of different configuration types for different jobs, all of them can be recalled at any time with
Recall Settings item.

£ Save Settings >

T Recall Settings >
Figure 28. Save settings and Recall Settings items

All parameters and receiver configuration for different applications, will be described below.
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4. Base and Rover Setup

Both Base and Rover receivers must be configured according to the desired survey method.

In applications where real-time positioning results are required, the Base receiver provides the
correction information needed to properly calculate the location of the Rover receiver. A Base
station is normally set up over a known point and collects GPS/GLONASS data from satellites.
As the receiver picks up satellite data, it measures the carrier and code phases to accurately
compute and verify its location. Then, the receiver transmits this information via radio (UHF or
GSM) to the Rover receiver.

The Rover receiver applies correction information from the Base station to its current location to
accurately calculate one or more points. Rovers are mobile GNSS receivers on a survey pole or
bipod that compares the information from the Base station to the data it logs from satellites and
applies correction algorithms to accurately calculate a new point.

In applications intended for post-processing, the receivers typically log code phase and/or carrier

phase measurements separately from common satellites and during the same time interval. This
data is then processed using post-processing software (for example, Justin).

4.1. Base Station Configuration

Base via UHF modem
Note: To return to Main screen, press the Home button on the front panel of TRIUMPH-VS.
Note: Always tap Apply or press the Apply button , to save the settings and parameters into receiver’s
memory.
1. To set up the base station, tap Settings on the Main screen:

28

ITI = ¢ ol Wedne'd-lay Ma}%]b 2012 ” o B (<) =
.nu Map 14:20 78°C

'm%ﬂ@

Settings " Maps o Draw Spectrum  UserManual Language

B

Audio Files

Camera Voice Rec Support System Locks

1 Setparameters and select of ou can save settings in files. You can also |
| | assign settings to F1 to FB keys. \ )

Figure 29. Settings
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2. Then Communication » UHF:

o v Settings o 00w - ¥ Communication = 00 m>
. . GNSS > . < Antenna >. |§J UHF > : # Bluetooth .
[’E\\:‘j Communication > ! RTK/DGPS Settings 5 | GSM (CSD)/GPRS > . s LAN >
(2 Actions > | 111 Units > = WiFi > [ £ Network Services >
3 Photo & Voice > . ' Advanced > -

. % Interference Spectrum > | ¥ Save Settings >

L‘ Mounting Method > | = Recall Settings >

- Enter paramsters of UHF, GSM, Ethernet, WIF], and E_:::t;:m;;g'h::?semnyou . - Configuration of the internal UHF transceiver

Figure 30. Gommunications » UHF

3. Set the UHF modem parameters:

* Frequency

* Protocol and its parameters

* Output power

» Specify the antenna (external or internal)

R Y UHF » 06 m =
Output Power, mW (dBm) 1000(30) .
?romccl . _.
Javad > @ '_ Pacific Crest > O'
Trimble >0 '_ Satel > O'
Amenna

Internal @  External O

n Operational frequency Ar ;_:,"'

Figure 31. UHF parameters
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4. To setup the frequency, select the value from the list, by tapping on the Frequency. If there is no
needed frequency value, tap Add or Edit and insert/edit the frequency:

- ¥ ©  UHF Frequency %\: (o) =
. ap

14:80 77°C
452787500 m Edit Delete
464750000 464725000
464700000 464650000
464625000 464600000
464550000 464500000
462400000 462375000
462125000 461100000
461075000 461025000
458600000 455810000
452787500 449225000
448810000 447800000

Figure 32. UHF Frequency

5. The protocol parameters can be reviewed/ changed by tapping on the Protocol button. Use JAVAD
protocol type if base and rover are the JAVAD GNSS receivers .

- ¥ 0 Javad Protocol % @ =]

44 Map 14:81 TP°C
Modulation B FEC V]
Channel Spacing (CS) 25.0 || Scrambling ﬂ
Link Rate 19200 bps

Specify modulation type. DOPSK is recommended for the most of applications. Select [
BPEK to reach the best distance range. Select DBPSK to increase data throughput [

Figure 33. Protocol parameters

6. Modem is configured now. Return to Main screen and tap Settings » GNSS.

- ¥ 0 Settings %}: 00 »=
] GNsS > < Antenna >
- Communication > . RTK/DGPS Settings >
7v Actions > | 111 Units >

3 Photo & Voice > . ' Advanced >

% Interference Spectrum > | ' Save Settings >

L‘ Mounting Method > . L Recall Settings >

Choose satellite systems to track and their elevation mask; data to transmit, receive,
record, and their periods and duration,

Figure 34. GNSS

7. Tap Receive Data (Rover) and ensure the reception from all channels is turned off.
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8. Then tap Transmit Data (Base) and set up the parameters of the transmit data: RTK-JPS full and

period 1 Hz.
A $ = 0 Transmit Data y @ ) o o
- Y (%] GNSS % I?p Iﬂ; Ll Y % Map S 14581 T7°C
: \ Format Period
GPS GLONASS [ | Galileo J Qzss [ SBAS (4 \
Receive Data (Rover) Pl Transmit Data (Base) >
. GSM (CSD) None > None >

R d Dat Real-Time Networks (RTN

ecord Data > 1 eal-Time Networks ( s) > . TCP Server - > - >
Elevation Mask 10 Degrees | Duration >

Reject In-Band Interference Accept Position Results of >

Select format of data to be transmitted by the UHF modem.

n Data type to transmit when operating as base.

Figure 35. Transmit data parameters

9. Click on the UHF icon, check the Sent parameter. Ensure this parameter value is on the increase.

fand %) RADIO STATUS & @ <) D
4ad Map 14:82 TT°C
Paramate) Value Paramater Value
UHF TX RTK - JPS full Qutput Power | 1000{30) mW{dBm)
( Sent 3.295 Kb ) | Frequency 452787500 Hz
La - Protocol JAVAD
Delay - Modulation DQPSK
Received - Channel Spacing 25.0 KHz
Lost - FEC On
RSSI - Scrambling 255
BER - FCC ID WJ4LMR400
Name Internal UHF

Figure 36. Status of the radio

10. Specify antenna parameters and antenna height. Tap Settings » Antenna:

r W ) = T 0  Internal Antenna M ) o
Y 0 Antenna b 7] s‘:?p 14:52 T7°C X 44l map 14:83 T7°C
Y ' i 81.0 initi
Measured Height 1.543m | Slant @ | Vertical O Badius ) .Deflnlllﬂns 2
External (if connected) JAV_TRIUMPH-1R L1 offset P L2 offset > | L5 offset >
£ # RG174/U s X 0.0
FRtAnECabils Typa yiy BdAntCablsLangth " y Measured Vertical Height Offset 0.0m
Antenna Type: Auto @ Int Q| Ext O
n SHoNE n Vertical offset of L1 frequency from the center of the mount point as a function of
parameters of the internal antenna, elevation angle

Figure 37. Antenna parameters

Select antenna type (internal/external) and enter the antenna height. If the internal antenna is
selected, specify the vertical height offset for Triumph-VS (0.04 m).
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11. Specify the mounting method (Settings » Mounting Method) - On Tripod. Disable Correct by
Compass, Correct by Level, and Lift&Tilt.

- ¥ Mounting Method ﬁ}: (o) < =
ap

14:53 T7°C

Effective only when internal antenna is used

(Z7 Hold On Hand O .. Correct by Compass a
m On Monopod @) Correct by Levels [2)
A on Tripod F Lift & Tilt )

n Receiver is mounted on Tripod. Sensor filters will use about 10 second averaging.

Figure 38. Mounting Method
12. Ensure the receipt of the satellite signals is turned on, tap Settings » GNSS:

i ¥ GNSS g.:@mn:-

Map 14:54 T7°C

CGPS | GLONASS 9 Galileo 3 ' azss Q' SBAS )

Receive Data (Rover) > Transmit Data (Base) >

Record Data > | Real-Time Networks (RTNs) >

Elevation Mask 10 Degrees | Duration b )

Reject In-Band Interference Accept Position Results of >

n Data type to receive when operating as rover.

Figure 39. GNSS

13. If the data recording for base station is needed, activate the data recording in Record Data, specify
what data will be recorded to internal memory and/or SD card:

r ¥ Record Data § (0] ) =D

Map 14:54 T7°C
Record data when satellites are more than 1 satellite
FTP Upload O
Format Period AFRM
Int. memory None > 1Hz > None >
SD Card None > None b None = .

Figure 40. Record data
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14. Set up the duration: stop record manually or specify the time. Disable Delay and Auto repeat:

- w . 3
- O+ Duratio < =
ﬁ ¥ uration % & @ 14:84 TT°C
: Operate Until Stopped Manually Until Terminated Manually 0 |
i Operate for 2Hours (O
Delay 5 Sec || Auto repeat C]

Specifies the amount of delay for the operation to begin after the start button in the
Action Screen is clicked.

Figure 41. Duration parameters

15. Tap Settings » Actions, and select Fixed Base Station

ot §F o0 Actions ‘g}: ﬂ @1:?;;]’-,;
/’ Point Survey O\”.. Stake-Out (@) ]
| (@) Parcel survey (@) I (@ stake Survey (@)
I @ Trajectory Survey O I Stake Line O .
| N Monitor Structure ) I‘ @ stop&Go Survey (@)

‘ Fixed Base Station

- Prepares Action Screen to operate as a fixed base station. n
Figure 42, Actions » Fixed Base Station

16. Press Action button = on the front of TRIUMPH-VS to switch to Action screen. Tap on the
Fixed Base Station name and set the base parameters :

Yellow Stone 84

WGS 84
55°47°54.515% "N
037°31°15.13840"E

378.356m

WGS 84

ORI 55°4754.51510 N|IENaS
A r (03731 15. 13840 E|EHES:
FL: 457/ 263MB 381.239m

: L.0m £
55%47'54.51510°N 037°31'15.13840°E 381.239m

Figure 43. Base station parameters
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17. Enter Base station coordinates: Base Station Coordinates » Enter Position:

o ¥ 0 Base Position w00 wo & = F 0 Enter Position 'S R ="

140 Map 10:31 48°C 140 Map 10:32 4%°C

s

f Y 'y N
Select From List > O Latitude +055° 47" 54.51842"
\_ _/ )

Enter Position { Longitude +037° 31" 15.07856"

s

f Y ren
Calculate position for 10sec O Altitude 378.356 m
L J

Coordinate System: WGS584

- Manually type the coordinates for the center of the map. - - -

Figure 44. Base station position

18. Tap Apply on all screens, then return to Action screen (by pressing Action button).

RRRE] - PLEE

WGS 84
55°47°54.515% "N
037°31°15.13840"E

037°31'15.07856°E

WGS 84
JPS, 1 Hz 55°47°54.51510" N{SRisdel
R 037°31°15.13840FE 113128 '

3.7/ 3.67GB
FL: 457/ 263MB

Figure 45. Action screen

19. To disable Base station, after finishing the work, tap Settings » GNSS » Transmit Data (Base), and
set UHF modem format to None. Otherwise the base station operation will continue.
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Base via GSM modem

The base can transmit corrections via internal GSM modem.

1. Tap Settings » Communication » GSM (CSD)/GPRS.

e v (3 Settings o) @) B T oy @  Communication % @ < O
Map 14:20 78°C  182M YD Map 14:12 28°C
* GNSS > | 9 Antenna > v UHF > # Bluetooth >
[’E\\;J Communication > RTK/DGPS Settings > lﬁj GSM (CSD)/GPRS >3 L LAN >
[2v Actions > | 111 Units > Wi-Fi > | E Network Services >
3 Photo & Voice > | ' Advanced >
% Interference Spectrum > | ' Save Settings >
L‘ Mounting Method > L Recall Settings >
“ Enter parameters of UHF, GEM, Ethernet, WiFi, and Bluetooth. In GNSS screen you B Configuration of the internal cellular module in GPRS andlor GEM CDS (Circuit
can select what data will be transmittedireceived by them. Switched Data) modes

Figure 46. Communication » GSM (CSD)/GPRS

2. Tap Settings and specify what SIM card will be used for data transfer, enter PIN code and
additional settings.

oy 0 GSM/GPRS w 00 e o
151M 3YD  Map 14:13 29°
SIM CARD 1 @ sIMcARD2 O
PIN 0000 | PIN 0000

n Set GPRS internet connection and GSM data call configuration parameters
Figure 47. SIM card settings

3. The modem is configured. The receiver should be configured now for transmit corrections to
rover(s).

4. Repeat the steps described on page 32 (apply all settings to GSM modem, not UHF). Enter
antenna parameters, mounting method, duration, base station position, etc.).
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5. Tap Apply on all screens, then return to Action screen (by pressing Action button).

18 =
Yellow Stone 84 ., (0] <
140 Map 10:32 49°C

WGS 84
55°47°54.515% "N
037°31°15.13840"E

037°31'15.07856°E
378.356m

WGS 84

VOSIERIN 55°47°54.51510 N/EEaI
AR 41037°31 " 15. 13840 E[ENRSAE

3.7/ 31.67TGB
mW

: L.0m £
55%47'54.51510°N 037°31'15.13840°E 381.239m

Figure 48. Action screen

6. To disable Base station, after finishing the work, tap Settings » GNSS » Transmit Data (Base), and
set GSM modem format to None. Otherwise the base station operation will continue.

Base via GPRS/EDGE modem

THe corrections can be transmitted from the base station via GPRS/EDGE modem. However, SIM card
should have static IP-address. Otherwise, after each connect to the network IP-address of the base
receiver will be a new one. Also the access to this address should be enabled. Check with your mobile
operator that such opportunities are available to your SIM-card.

1. Tap Settings » Communication » GSM (CSD)/GPRS.

1

- - v gomnn u 5 2 o
P = e < = = 3 it -
- Y 0 Settings x 0 ) ' Y Communication % .‘.’2 o 0
% GNSS > | 9 Antenna > ¥ UHF > # Bluetooth >

A

.ﬂl Communication > 1. RTK/DGPS Settings > |E| GSM (CSD)/GPRS >
oy ¢ [ - I — ~ =
[2v Actions > | v Units > = Wi-Fi > | & Network Services >
4 Photo & Voice > | ' Advanced >
i+ Interference Spectrum > | & Save Settings >
| L’ Mounting Method > | = Recall Settings >
- Enter parameters of UHF, GSM, Eﬂlome.t, m, and Bluetooth. In GNSS screen you - - Configuration of the internal cellular module in GPRS andlor GEM CDS (Circuit
can select what data will be mittedireceived by them. Switched Data) modes

Figure 49. Communication » GSM (CSD)/GPRS
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2. Tap Settings and specify what SIM card will be used for data transfer, enter PIN code and
additional settings.

oy 0 GSM/GPRS w = 0 SIM CARD 1 Settings % @ <@ O
151M IYD Map 14:13 29°c  150M IYD Map 14:33 42°C
- RS GSM

SIM CARD 1 @ | smcARD 2 O 7( \
Dial Number “99***1# || Dial Number

PIN 0000 | PIN 0000
AP Name PSTN V]
Password Receive Time Out 5

PDP Context ID 1}
& Enter GPRS user name

Figure 50. SIM card settings

n Set GPRS internet connection and GSM data call configuration parameters

3. Now the password to access to the base should be specified. Tap Communication » Network
Services » TCP server.

o Ty @  Communicaton % @ < o =y @  Network Services % @ E ==

150M IYD Map 14:40 44°C 150M IYD Map 14:38 44°C
v UHF > | #® Bluetooth > TCP Server >
GSM (CSD)/GPRS > | &4 LAN > FTP Pusher >

Wi-Fi > E] Network Services >

= =
Figure 51. Network Services » TCP server

4. Set server parameters, port and password, tap Apply:

Ty 4} TCP Server w 00 oo
150M IYD Map 14:44 45°C
IP Address 192.168.123.104 | TCP Port 8092

Password

Figure 52. TGP server parameters

5. The modem is configured. The receiver should be configured now for transmit corrections to
rover(s).
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6. Repeat the steps described on page 32 (apply all settings to TCP server). Enter antenna
parameters, mounting method, duration, base station position, etc.).

7. Ensure the SIM card is registered in network and has IP-address. Tap GSM status icon on the
screen’s top, wait until SIM card will be registered in network. It should be: SIM card READY;

Network REGISTERD.
8. Tap again Communication » Network Services » TCP server and check IP address. Write it down
to use on in the rover side.

LSy 0 TCP Server w O 0 e o
W IYD Map 15:08 48°C
IP Address 192.168.123.104 ) TCP Port 8092

Password

=) [ o)
Figure 53. IP address

9. Tap Apply on all screens, then return to Action screen (by pressing Action button).

— o 18
Ir'; - Y 0 Yellow Stone 84 , @ ﬁ < D
140 Map 10:32 49°C
- =
'

WGS 84 Stand-alon
55°47'54.515ﬂ)"N-
037°31°15.13840"E

381 . 239mMPEEEETA

037°31'15.07856°E
378.356m

WGS 84
VESIERIN 55°47°54.51510 N/REEaI
ERE037°31° 15, 13840 ” E{INRAEAFS:

3.7/ 31.67TGB
. mW

: 10.0m £
55°47'54.51510°N 037"31'15.13840°E 381.239m

Figure 54. Action screen

10. To disable Base station, after finishing the work, tap Settings » GNSS » Transmit Data (Base), and
set GSM modem format to None. Otherwise the base station operation will continue.
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Triumph-1 as a Base (configured through Triumph-VS)

This configuration example describes how to configure TRIUMPH-1 as a base station using TRIUMPH-
VS as a controller connected to TRIUMPH-1 using Bluetooth.

Note: Please do not forget to attach the UHF/GSM antenna to TRIUMPH-1.
Attaching Optional UHF/GSM Antenna to TRIUMPH-1
A broadband, rugged, in-building or outdoor antenna designed to service the whole 406-470 MHz UHF
band and GSM quad band. With modest dimensions of 25 mm (OD) x 182 mm (height), this antenna

radiates with a typical peak omnidirectional gain of +1 dBil. Internally, the radiating element is DC
shunted to help protect the transceiver from nearby, but not direct ElectroStatic Discharge (ESD).

The TRIUMPH-1 modem antenna can be mounted on standard poles (5/8-11inches thread). Attached to the
TRIUMPH-1 receiver this antenna gets a part of survey pole, making handling with receiver easy and simple.

Figure 55. TRIUMPH-1 External UHF/GSM Antenna

TRIUMPH-1 Placement Recommendations
* TRIUMPH-1 should be placed on a stable surface, and antenna should be positioned horizontally.

* Ensure TRIUMPH-1 is placed on a place with maximum satellites visibility (open sky) and
minimum multipath.

e Lift TRIUMPH-1 to the maximum height (to provide maximum transmission range of the
corrections using UHF radio).
Note: If the radio range is insufficient, it is recommended to use an external radio HPT404BT or HPT435BT.
TRIUMPH-1 as a Base Setup

1. To configure TRIUMPH-1 via TRIUMPH-VS, place TRIUMPH-VS at a distance of no more than
8 meters from the TRIUMPH-1 (to ensure a reliable connection between the Bluetooth devices).

2. Turn on both receivers.

Note: To return to TRIUMPH-VS’s Main screen, press the Home button on the front panel of
TRIUMPH-VS.

Note: Always tap Apply or press the Apply button , to save the settings and parameters into receiver’s
memory.
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3. On the TRIUMPH-VS Main screen tap System » Connection Mode and then External Receiver:

210 ! 3
x5 8 | d v @ Connection Mode _.ﬂf o <) £

11:21 TrC

Internal receiver O‘ ISLCIGEIRELCIY T External radio )

You have not connected to remote GNSS receiver.
o . You can connect using one of the following connection type:
Soruary

Spectrum  User Manual

Connect using Bluetooth > @
Points G Audio Files 0

! \ (=1 . | ' ' ' No Connection O
: 0

Timing ViewlListen ~ Camera Voice Rec Support ystem Locks

Infermation about hardware and software versions and calibrations.

Figure 56. System » Connection Mode » External Receiver

4. Tap Connect using Bluetooth, the Bluetooth connection window will appear:

r Y 0 Bluetooth. @ <) D
Map 11:24
JAVAD GNSS 00012 Discover
JAVAD GNSS 00012 JAVAD GNSS 00011
WindowsCE JAVAD GNSS 00132
Local Settings >

Connect to the selected Bluetooth device

Figure 57. Bluetooth connection window

Note: Red color of the satellites icon means TRIUMPH-1 is not connected yet and cannot track satellites

5. Tap Discovery and after the Bluetooth devises are discovered select your TRIUMPH-1 from the
list and tap Connect. When the connection will be established the Bluetooth icon will become
green and satellites icon will show the number of tracked satellites.

r ¥ ....u Bluetooth.

JAVAD GNSS 00012

g <)
lap 11:29 41°C

Disconnect Discover

JAVAD GNSS 00012 JAVAD GNSS 00011
WindowsCE JAVAD GNSS 00132
Local Settings >

Connect to the selected Bluetooth device

Figure 58. TRIUMPH-1 is connected to TRIUMPH-VS
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6. To set up the Base station, tap Settings on the Main screen:

v il # Wednesda 1 12 g & ]
4 - . -
. ! I |"" \ _ | | n é “-*- |
Settings Maps CoGo =] User Manual Language
“ (+[- 1R
L2€ LS 2 x|+ ]
Points ] Audio Files dar Calculator O
" [a)
Lufl (o) ? [ | a
] Timing ViewlListen Camera Vai ) Support System ) Locks
| Set parameters and selec:-.tsr;_ oe 1gs in files. You can also |
Figure 59. Settings
7. Then Communication » UHF:
i 0 Settings w @ < o T Y 0 Communication M <) D
if Wad Map T 1420 TE°C 441 Map 1430 18°G
W, GNSS > | 9 Antenna M () UHF 2 # Bluetooth >
&) Communication > RTK/DGPS Settings > GSM (CSD)/GPRS > | 4 LAN >
v Actions > || rv'1 Units > Wi-Fi > | & Network Services >
A Photo & Voice > | ' Advanced >
% Interference Spectrum > ¥ Save Settings >
L‘ Mounting Method > L Recall Settings >

Enter parameters of UHF, GSM, Ethernet, WIFi, and Bluetooth. In GNSS screen you

Cenfiguration of the internal UHF transceiver
can select what data will be transmittedireceived by them.

Figure 60. Gommunications » UHF

8. Set the UHF modem parameters:

* Frequency

* Protocol and its parameters

* Output power

» Specify the antenna (external or internal)

™ Y 0 UHF 5}3 00 »>
Output Power, mW (dBm) 1000(30)
Protocol

Javad > @ | Pacific Crest > O'
Trimble > O | satel > O'
Antenna .

Internal @  External O

Operational frequency

Figure 61. UHF parameters
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9. To setup the frequency, select the value from the list, by tapping on the Frequency. If there is no
needed frequency value, tap Add or Edit and insert/edit the frequency:

- ¥ ©  UHF Frequency %\: (o) =
. ap

14:80 77°C
452787500 m Edit Delete
464750000 464725000
464700000 464650000
464625000 464600000
464550000 464500000
462400000 462375000
462125000 461100000
461075000 461025000
458600000 455810000
452787500 449225000
448810000 447800000

Figure 62. UHF Frequency

10. The protocol parameters can be reviewed/ changed by tapping on the Protocol button. Use JAVAD
protocol type if base and rover are the JAVAD GNSS receivers .

- ¥ 0 Javad Protocol % @ =]

44 Map 14:81 TP°C
Modulation B FEC V]
Channel Spacing (CS) 25.0 || Scrambling ﬂ
Link Rate 19200 bps

Specify modulation type. DOPSK is recommended for the most of applications. Select [
BPEK to reach the best distance range. Select DBPSK to increase data throughput [

Figure 63. Protocol parameters

11. Modem is configured now. Return to Main screen and tap Settings » GNSS.

- ¥ 0 Settings %}: 00 »=
] GNsS > < Antenna >
- Communication > . RTK/DGPS Settings >
7v Actions > | 111 Units >

3 Photo & Voice > . ' Advanced >

% Interference Spectrum > | ' Save Settings >

L‘ Mounting Method > . L Recall Settings >

Choose satellite systems to track and their elevation mask; data to transmit, receive,
record, and their periods and duration,

Figure 64. GNSS

12. Tap Receive Data (Rover) and ensure the reception from all channels is turned off.
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13. Then tap Transmit Data (Base) and set up the parameters of the transmit data: RTK-JPS full and

period 1 Hz.

A - $ = 0 Transmit Data y @ ) o o
— Y GNSS % n‘n:?p Iﬂ; Ll Y % Map D 14:81 T7°C
\ : \ Format Period
GPS GLONASS [ | Galileo J Q2SS [JJ SBAS \

Receive Data (Rover) Pl Transmit Data (Base) >
/ GSM (CSD) None > None >
R d Dat Real-Time Networks (RTN
ecord Data > 1 eal-Time Networks ( s) > . TCP Server - > - >
Elevation Mask 10 Degrees | Duration >

Reject In-Band Interference Accept Position Results of >

Select format of data to be transmitted by the UHF modem. Apply

n Data type to transmit when operating as base.

Figure 65. Transmit data parameters

14. Specify antenna parameters and antenna height. Tap Settings » Antenna:

rr Y Antenna » 0O = ¥ Internal Antenna &% @ <
Map 14:52 T7°C Map 14:63 T7°C
Y | Radi 810mm | Definiti
Measured Height 1.543m | Slant @ | vertical O acine 0 2 |
External (if connected) JAV_TRIUMPH-1R L1 offset > L2 offset > | L5 offset >
Ext.Ant.Cable Type RG174/U | .Ex'l.AntCabIa Length 0.0m Measured Vertical Height Offset §6
Antenna Type: Auto @ Int Q| Ext O
n Show n Vertical offset of L1 frequency from the center of the mount point as a function of
s parameters of the internal antenna. elevation angle

Figure 66. Antenna parameters

Select antenna type (internal/external) and enter the antenna height.

15. Specify the mounting method (Settings » Mounting Method) - on tripod. Disable Correct by
Compass, Correct by Level, and Lift&Tilt.

- ¥ Mounting Method %}: (o) < =
ap

14:53 T7°C

Effective only when internal antenna is used

(Z7 Hold On Hand O Correct by Compass a
m On Monopod @) Correct by Levels B
A on Tripod F Lift & Tilt )

n Receiver is mounted on Tripod. Sensor filters will use about 10 second averaging.

Figure 67. Mounting Method
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16. Ensure the receipt of the satellite signals is turned on, tap Settings » GNSS:

e GNSS XO0E >
Map 14:54 T7°C

GPS | GLONASS 2  Galileo g ' azss @' SBAS )

Receive Data (Rover) > Transmit Data (Base) >

Record Data > | Real-Time Networks (RTNs) >
Elevation Mask 10 Degrees | Duration b )

Reject In-Band Interference Accept Position Results of >

n Data type to receive when operating as rover. Apply

Figure 68. GNSS

17. If the data recording for base station is needed, activate the data recording in Record Data, specify
what data will be recorded to internal memory and/or SD card:

i ¥ il Record Data v @ < =

EIY Map 14:24 47'cC

: FTP Upload O .
Format Period AFRM

Int. memory . None > I None > 1 None > .

Figure 69. Record data

18. Set up the duration: stop record manually or specify the time. Disable Delay and Auto repeat:

e % ¥ Duration w 0o0H oo
dﬁ&J Map 14:54 T7°C
Operate Until Stopped Manually Until Terminated Manually @

Operate for 2Hours O

Delay S| Auto repeat D

Specifies the amount of delay for the operation to begin after the start button in the s
Action Screen is clicked. Apply

Figure 70. Duration parameters
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19. Tap Settings » Actions, and select Fixed Base Station

BT F a0 Actions ROD »>
_fn Point Survey O Stake-Out O.\
@ Parcel Survey (@) (@ stake Survey (@) |
. @ Trajectory Survey O ' Stake Line O .
| N Monitor Structure ) | @ stop&Go Survey O

:' Fixed Base Station f

- Prepares Action Screen to operate as a fixed base station. n
Figure 71. Actions » Fixed Base Station

20. Press Action button on the front of TRIUMPH-VS to switch to Action screen. Tap on the Fixed
Base Station name and set the base parameters :

19 o — a . =
{ Yellow Stone 84 © ) O i ¢ .l ® Fixed Base Station 8 (E) an =
A0 Map 10:32 49°C %JY Map 14:04 41°C
2 = == . -
— Name Yellow Stone 84 |IEITEYS Layer 0
WGS 84 Stand-alone _ e =

55°47'54.515%0"N . on o
037°31°15.13840"F v rort | Symbel -

381 . 239mPEGEEA Data Dictionary
037°3115.07856°E (S

378.356m

55° 47‘.{6554 85415 10 NIRRT Vosw  77°77'72.222227 222°2222.22222" 2222277
EERE:H037°31° 15 138407E 1131%3

3.7/ 3.67GB 381.239m -

mW
m - Assign a name to this fixed base station. n

> ‘ Base Station Coordinates >

Iy,

55%47'54.51510°N 037°31'15.13840°E 381.239m

Figure 72. Base station parameters

21. Enter Base station coordinates: Base Station Coordinates » Enter Position:

- sgs 17 - — e 16 =
will - @ Base Position Ls] an = = =T o

ﬁ Yo v .‘.‘2 14:04 41°C .‘!‘j-‘g : vl e Enter Position v .‘.‘2 1::!:3 Er':
o ' - o

Select From List >0 Latitude +055° 47" 55.50147"
\_ _

Enter Position > @ Longitude +037° 31" 15.04601"
" R .

Calculate position for 10 sec o Altitude
\_ S

Coordinate System: WGS584

- Manually type the coordinates for the center of the map. n - n

Figure 73. Base station position

22. Tap Apply on all screens, then return to Action screen (by pressing Action button).
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23. Press Action button = , to switch to Command screen and tap Start. To stop the base operation

tap Stop.

Yellow Stone
34 Start

0.746m
1.21m 0

- Clear

Figure 74. Command screen

24. Now base station is configured. Please do not move it!

25. In the Action screen ensure the base station is transmitting corrections:

RRRE] - PRLEP

140 Map 10:33 49°C

55°47'54.51642'N
037°31'15.07856°E
7R 356m
RTK - JPS ful
137281

1000
mW

55"47'54.51643°N 037°31'15.14145°E 381.232m

Figure 75. Base station is transmitting corrections

( Stand-alone

26. To disable Base station, after finishing the work, tap Settings » GNSS » Transmit Data (Base), and

set UHF modem format to None. Otherwise the base station operation will continue.
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27. On the Main screen tap System » Connection Mode, then Internal receiver. Tap Apply. Satellites
icon will show the number of tracked satellites.

N - : o

] e e _—TN
trum  User Manual Language

og)| (72

Audio Files Calculator ]

Infermation about hardware and software versions and calibrations.

7 [a]

0 s a

Camera Voice Rec Support ystem Locks
)

@ L2 < D>

Map 12:32

Internal receiver External receiver () | Externalradioc ()

Connection Mode

Figure 76. Disconnect from external receiver

28. Tap Settings » Communication » Bluetooth and tap Disconnect, to disconnect TRIUMPH-VS
from TRIUMPH-1. The Bluetooth icon will become white and the satellites icon red, this mens

TRIUMPH-VS is disconnected.

20

' ¥ oo @ Bluetooth. » O 5

208 Map 12:26 41

JAVAD GNSS 00012 Discover

JAVAD GNSS 00011
JAVAD GNSS 00132

JAVAD GNSS 00012
WindowsCE

Local Settings >

Connect to the selected Bluetooth device

TSR0
126 41°C

Bluetooth. £ an =

lap 12:28

JAVAD GNSS 00012 Connect Discover

JAVAD GNSS 00012
WindowsCE

JAVAD GNSS 00011
JAVAD GNSS 00132

Local Settings >

Connect to the selected Bluetooth device

Figure 77. TRIUMPH-VS is disconnected from TRIUMPH-1

4.2. Rover Configuration

To obtain precise position, a radio communication link is maintained between the base receiver and the
rover, and the base receiver supplies the corrections to the rover which computes its position and display
the coordinates. Corrections from the base station or RTN can be received using the following:

¢ UHF modem
¢ GSM modem
* GPRS/EDGE modem via Internet

Hereby the first step in rover configuration is configuration the modem to receive the corrections.

47



Description and Operation
Base and Rover Setup
Rover Configuration

Configuring Rover to receive corrections

Rover via UHF modem

Note: To return to Main screen, press the Home button on the front panel of TRIUMPH-VS.
Note: Always tap Apply or press the Apply button , to save the settings and parameters into receiver’s
memory.

1. To set up the rover, tap Settings on the Main screen:

Wednesdak' May 012 N W
12 445 mep
Draw Sp e;trurr;. User Manual 'Langu uge‘
og | [
2 B IRE
Audlo Files = r Calculator Optio:
7 [a]
: a
ViewlListen ~ Camera Voice Rec Suppﬁl;-t_ ) Sy‘étam ) " Locks
| Setparameters and select op 1. You can sa sinfiles. You canalso [
| assign settingsto F1to F L
Figure 78. Settings
2. Then Communication » UHF:
¥ 10 - .
T'r Y (3] Settings S <) B iy v @  Communication M =
Map 12:44 75°C Map 12:44 T3°C
%, GNSS > | 9> Antenna bl (T uHF >3 @ Bluetooth >
rf:\\} Communication > RTK/DGPS Settings > GSM (CSD)I’GPRS > L LAN >
7y Actions > | vy Units > Wi-Fi > | E. Network Services >
A Photo & Voice > | ' Advanced >
¥+ Interference Spectrum > ¥ Save Settings >
L‘ Mounting Method > L Recall Settings >

Enter parameters of UHF, GSM, Ethernet, WIFi, and Bluetooth. In GNSS screen you
can select what data will be transmittedireceived by them.

Cenfiguration of the internal UHF transceiver

Figure 79. Communications » UHF

3. Set the UHF modem parameters:

* Frequency
* Protocol and its parameters
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* Specify the antenna (external or internal)

R Y 0 UHF » 00 m>
Output Power, mW (dBm) 1000(30) .
Pl'utocol . ..
Javad > @ | Pacific Crest > O'
Trimble > O | satel > O'

Antenna

Internal @  External O

n Operational frequency

Figure 80. UHF parameters

Note: All UHF parameters for rover, such as frequency, protocol parameters should be identical with the same
base parameters.

4. To setup the frequency, select the value from the list, by tapping on the Frequency. If there is no
needed frequency value, tap Add or Edit and insert/edit the frequency:

3
o Y (%] UHF Ffequency % .?,p 1.2?5 g;

452787500 m Edit Delete

464750000 464725000
464700000 464650000
464625000 464600000
464550000 464500000
462400000 462375000
462125000 461100000
461075000 461025000
458600000 455810000
452787500 449225000
448810000 447800000

Figure 81. UHF Frequency

5. The protocol parameters can be reviewed/ changed by tapping on the Protocol button. Use JAVAD
protocol type if base and rover are the JAVAD GNSS receivers .

- ¥ 0 Javad Protocol % @ < =

44 Map 12:48 T5°C
Modulation B FEC V]
Channel Spacing (CS) 25.0 || Scrambling ﬂ

Link Rate 19200 bps

Specify modulation type. DOPSK is recommended for the most of applications. Select [
BPEK to reach the best distance range. Select DBPSK to increase data throughput [

Figure 82. Protocol parameters

49



Description and Operation
Base and Rover Setup
Rover Configuration

6. Modem is configured now.

7. Tap Settings » GNSS. Ensure there is no specified data for transmitting (All Transmit Data (Base)
formats should be set to None).

8. Tap Receive Data (Rover) » UHF and select the same corrections type which was selected on the

base:
i v 3] Receive Data ;ﬁ 32 =
UHF LSRN Bluetooth None
GSM (CSD) None | TCP Server None
RTN |
n Select format of data to be received by the UHF.

Figure 83. Receive Data

9. To ensure the rover receives the corrections via UHF, tap on the UHF status icon and check the
LQ and Received parameter. Ensure LQ is 100%, and Received value is on the increase.

12

fand %) RADIO STATUS = @ <) D
4ad Map 12:80 74°C
Paramet® Value Parameter Value
UHF RX RTK - JPS Qutput Power | 1000{30) mW{dBm)
Sent - Frequency 452787500 Hz
( La 99.0% ) Protocol JAVAD
elay U sec Modulation DQPSK
((Received 227 ) Channel Spacing 25.0 KHz
Lost 1 FEC On
RSSI Excellent(-49 dBm) Scrambling 255
BER 0E-0 FCC ID WJ4LMR400
Name Internal UHF

Figure 84. Status of the radio
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10. Now rover is ready to receive the corrections from the base.
WGS 84 RTK Fixed
55°47°55.00058"N -
037°31°15.38144"E
378 .07 2m G
037°26'43.78239°E
WGS 84 213.152m
WCLEERELE  55°47 55, 000587 N
L 037°31°15.38144"
457/ 261MB
55 47'55.00058°N 037"31'15.38144°E 378, OFZm
Figure 85. Rover is receiving corrections
Rover via GSM modem
1. Tap Settings » Communication » GSM (CSD)/GPRS.
T oy 0 T Ty Communication 3}; .‘..'2 B oo
k GNSS /_Y UHF >_T_m Bluetooth >
al Communication . RTK/DGPS Settings - - /—r"l LAN ;

%

4
= -
J
")

[7v Actions > | 11 Units £ Network Services

%

4 Photo & Voice > | ' Advanced
,h"‘at Interference Spectrum > | & Save Settings
L’ Mounting Method > ‘ T Recall Settings
- Enter parameters of UHF, GSM, Emome WFI and Bluetooth. In GNSB screen you - Configuration of the internal cellular module in GPRS andlor GEM CDS (Circuit
can select what data will be mittedireceived by th Switched Data) modes

Figure 86. Communication » GSM (CSD)/GPRS

2. Tap Settings and specify what SIM card will be used for data transfer, enter PIN code and enter
the dial number of the base which GSM modem will dial for call:

sy GSMIGPRS X @ @ m o o % v SIM CARD 1 Seftings % O (3 < =

d N

| .| GPRS GSM
SIM CARD 1 @ sIMcARD2 O

PIN 0000 | PIN 0000 | = %

\ S
b FAN g

a = | AP Name PSTN

User Name I Send Time Out 2
= == ;<
( Password Receive Time Out 5
- '\ S
' PDP Context ID 1
| Y.
- Set GPRS internet connection and GSM data call configuration parameters n SO A “m‘:ﬂ“ﬁ“‘d ’Eor:h:r N n

Figure 87. SIM card settings
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3. Tap Settings » GNSS. Ensure there is no specified data for transmitting (All Transmit Data (Base)
formats should be set to None).

4. Tap Receive Data (Rover) » GSM (CSD) and select the same corrections type which was selected

on the base:
™y 3] Receive Data }?n % =
UHF Mone | Bluetooth None
RTN None

Figure 88. Receive Data

5. To ensure the rover receives the corrections via GSM, tap on the GSM status icon and check the
LQ and Received parameter. Ensure LQ is 100%, and Received value is on the increase.

Rover via GPRS connection (RCV or NTRIP)
1. Tap Settings » Communication » GSM (CSD)/GPRS.

Py v 3] Settings ' @) B T oy @  Communication % @ < O
Map 14:20 78°C  152M 3YD Map 14:12 28°C
* GNSS > | 9 Antenna > v UHF > # Bluetooth >
[’5\3 Communication > RTK/DGPS Settings > lﬁj GSM (CSD)/GPRS >3 L LAN >
[2v Actions > | 111 Units > Wi-Fi > | E Network Services >
3 Photo & Voice > | ' Advanced >
% Interference Spectrum > | ' Save Settings >
L‘ Mounting Method > L Recall Settings >
“ Enter parameters of UHF, GEM, Ethernet, WiFi, and Bluetooth. In GNSS screen you B Configuration of the internal cellular module in GPRS andlor GEM CDS (Circuit
can select what data will be transmittedireceived by them. Switched Data) modes

Figure 89. Communication » GSM (CSD)/GPRS
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2. Tap Settings and specify what SIM card will be used for data transfer, enter PIN code and enter
the dial number of the base which GSM modem will dial for call:

Ty 0 GSM/GPRS % O an O T sy 0 SIM CARD 1 Settings % @ <@ o
151M 3D Map 14:13 20°C 150M 3YD  Map 16:09 35°C
- PRS GSM
SIM CARD 1 @ | simcARD 2
Dial Number b | Dial Number
PIN 0000 | PIN 0000
AP Name PSTN V]
User Name Send Time Out 2
Password Receive Time Out 5
PDP Context ID 1/
n Set GPRS internet connection and GSM data call configuration parameters Apply é S R e “nnﬁﬁ'&d Er,'t:' AL AN

Figure 90. GPRS settings

3. Tap Settings » Real-Time Networks (RTNs), add the connection description by tapping Add. Select
NTRIP or RCV.

* To connect to NTRIP caster, enter server’s IP-address, TCP port, username, and password.

fard il G 6 RTN NTRIP Client }Z P ) =
ap

150M 16:22 3%°C

NTRIP Caster
IP Address LERZEREGREVE Username JavadRTK
TCP Port 2101 | Password

n IP address of NTRIP caster
Figure 91. RTN NTRIP Client parameters

* To connect to RCV (TCP), enter appropriate parameters:

Ty 8 RTNTCPClent % @ (B < o

150M 3D Map 16:24 39°C
Username Password
Corrections None | NMEA GGA O

Figure 92. RTN TCP client parameters
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To start operation, connect to the specified service:

2
™ Ty 0 RTN APN W @ [0 o =
150M 3YD Map 16:27 40°C
APN(RTK - JPS, TCP Client, WiFi,OFF) Connect Add Edit

APN(RTK - JPS, TCP Client,WiFi,OFF)

Figure 93. RTN APN

4. Tap GSM status and check the status: SIM card should be installed and registered in network,
GPRS connection should be available.

Antenna height setup

Set the rover for correct work with heights.

1. Tap Settings » Mounting Method and select On Tripod.

2. If TRIUMPH-VS is used as rover select Correct by Compass as well.
3. Activate Lift & Tilt mode if needed.
4

Return to Home screen, tap Settings » Antenna. Set the antenna type (internal or external) and
height of the tripod (Measured Height). If there are offsets (mounting for TRIUMPH-VS or UFH/
GSM antenna for TRIUMPH-1), tap Internal and add these offsets.

% I § 0 Antenna g,\; OB x> IZ T v ©  Internal Antenna ;\; OO0 mm>
Internal > || Definitions >
Measured Height 1.543m [EELY QO | Vertical ] Radius 81.0mm | Definitions >
External (if connected) Unknown Antenna L1 offset > | L2 offset > | L5 offset >
Ext.Ant.Cable Type RG174/U | Ext.Ant.Cable Length 0.0m

Antenna Type: Auto QO | Int @  Ext O

Antenna measured height. Select "slant” or "vertical” tabs as appropriate. See
"“Definitions" tab for details.

Figure 94. Antenna parameters

Other settings

Check other settings and ensure all parameters are set to the needed parameters according your tasks.
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* In the GNSS set the Elevation Mask, activate In-band interference rejection. Set what data should
be recorded and specify the destination (Internal memory or SD-card):

oy 3 GNSS ® O 0w o

150M 3D Map 13:36 44°C
GPS GLONASS [ | Galileo §J | @zZss SBAS

Receive Data (Rover) > || Transmit Data (Base) >

Record Data P Real-Time Networks (RTNs) >

Elevation Mask 10 Degrees | Duration >

Reject In-Band Interference Accept Position Results of >

n Select data format to record and its period. Ap .—.:,+

Figure 95. GNSS Parameters

» Tap Duration to set the survey duration. Keep Auto repeat disabled.

: 1 .

Ty 3] Duration w @ ) o o
150M IYD Map 14:20 47°C
'd R
Operate Until Stopped Manually Until Terminated Manually @
Operate for 2Hours (O

Auto repeat D

Specifies the amount of delay for the operation to begin after the start button in the e ¥
Action Screen is clicked. Apply

Figure 96. Duration

» Tap Accept Position Results of and specify what type of solution will be accepted: usually it is
RTK Fixed:

oSy 8  AcceptPositions % 00 .m0
() Accept All O
D Better than 1m (DGPS, RTK Float & Fixed) O
* cm Level (RTK Fixed Only) €
Accept PDOP All
Accept HRMS All
Accept VRMS All

.
Apply

Figure 97. Solution type
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» Tap Settings » Photo& Voice, to setup the parameters of picture capturing and voice recording or
disable all these parameters:

sy 0 Photo & Voice ;u’. @ P =

150M

YD Map 14:28 47°C
Bottom Camera >
Front Camera >
Screen Shots >

B Specifies the voice recording time after the start button in the Action Screen is clicked.

Figure 98. Audio- and video parameters
» Tap Settings » Interference Spectrum and setup the parameters of spectrum recording (if needed):
oy © Spectrum Settings % @ <@ O
3D Map 14:31 48°C

Title Spectrum

Spectrum Samples (B Freq. Harmonics (MHz) >
Record Period None | What to Record >

Record in Internal Memory (4

Record in SD Card a

w Mumber of ene-second samples to be taken.

Figure 99. Spectrum settings

Tap Save Settings, to save made configurations, then it can be recalled with Recall Settings item.
£ Save Settings >

T Recall Settings >

Figure 100. Save settings and Recall Settings

Now the receiver is ready for surveying. We recommend to go to the opened place, receive the fixed
solution, and then go to the field and start survey.
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Type of Survey
5. Operation in RTK Mode
5.1. Type of Survey
To setup the survey type, tap Settings » Actions or press F2 button on the top of the receiver.
& = i 3 D rr 4] Actions y @ ) @ O
S ¢ 4] Settings ;\r“'b S?p = Y ;\r“'b Map =2 14:85 48°C
%, GNSS > | 9 Antenna > (&) Point Survey ( Stake-Out O
= Communication > RTK/DGPS Settings > Parcel Survey O @ Stake Survey O
[[E.j Actions b 11 Units > @ Trajectory Survey O | @ stake Line O
A Photo & Voice > | ' Advanced > " Monitor Structure O g Stop&Go Survey O
i Interference Spectrum > | ¥ Save Settings > Fixed Base Station O
L‘ Mounting Method > T Recall Settings >
B Select type of:umy,mkwmflssﬂa::iﬂ:ctﬁ: g.erl’orrnodwhenme “Start" of w mnireshcﬂcns:r:o'g::a:gr:&lﬂ:gn Im rtI-r;mlﬂllpluf\ﬂm'rrmdtn pesitions are

Figure 101. Actions

All operations is performed using Action screen and Command screen, if the survey buttons are disabled
on the Action screen. To enable these buttons tap System » Application Setup:

TTF vy o0 O System ROB o L=y o 8 ApplicatonSetup X @ B @ o
Calibrate Compass > Calibrate Levels >
Reset > B Versions >
m Delete Files > n Receiver Details >

g Connection Mode Pl Y Application Setup >

Figure 102. Application Setup

Enable Show Start button on Action Screen. Without survey buttons it is necessary to switch to Lite view
and tap there Start and Stop to start and finish survey.
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To open Action screen, press Action button (middle button on the left on the front of the receiver). Double
pressing switches to Command screen and back.

18
I'T'I = v 0 8 Yellow Stone 84 ﬁ

00:00:10 00

WG? 84 RTK fixed
55°47°54.75130"N
=H037°31°14.08538"E
388.945M

]
WGS 84
JPS, 111y 55°47°54.75130"N
. 1.0 1.300 037°31°14.08538"E
011-: 4571 211ME 388 : 945M

Q@ < D
C83m Yellow Stone
84 Start

oiom 0

- Clear

‘|

55%4754.75130°N 037°31714.08538°E 368.945m

5.2. Action Screen

This screen shows current settings and surveying progress. It is divided on some panels which show the
information depending on survey type.

2
e ..w..
4 — e 3
6 WG§ 84 RTK fixed

el 55°47°54.75118"N 5

£1037°31°14.08495"E

WGS 84

JPS, 1My 55°47°54.75118"N
EAEA037°31°14.084957E 7

8 . Syl 388.908mM

55*47'54.75118'N 037*31'14.08495°E 388.908m

T
9 10

Figure 103. Action screen

All fields are active and tapping on each appropriate parameters can be changed.
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1. This panel shows coordinates and received epochs. By tapping 9 buttons appear:

15
L ;| Yellow Stone 84 @ ﬁ < =
AF  Map 12:45 31°C

RTK fixed

Mounting
Method

Elevation
Mask

L2 J0 o[RS — [ Q]

* Camera - enables the picture from bottom camera, double tapping enables front camera).
* RTK Settings - opens RTK settings window:

™ % v o © RTKIDGPS Settings % O £ = o
ap

15:31 48°C
Use data for up to 30 Sec
.
(RTKJDGPS Rate 10 Hz
(Max. Satellites 20
.
(Ambiguity Fixing Confidence Level Medium
e

=) ES
» Mounting Method - quick access to Mounting Method window.
T oy Mounting Method 3}; N =)

Map 15:33 48°C

Effective only when internal antenna is used

Ef Hold On Hand Correct by Compass [j
m On Monopod O Correct by Levels O
3 on Tripod @) Lift & Tilt O

- Receiver is held by hand. Sensor filters will use about 0.1 second averaging.
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* Spectrum - opens Spectrum Analysis window.

o =y © Spectrum Analysis 3}; o =
ap

15:34 49°C

Stop Settings | Summary Satellites Spectrum

No data
Bands Interference Magn.  RMS of Magnilude S50 loss (CFA) S loss (P) Numnber of sat
GPS L1
GPS L2
GPS L5
GLN L1
GLN L2

Spectrum settings: Title: "Spectrum”. Receiver Name: "3YD_00182 (QEM 62117)". Start 1
time(s) Every 15 min with 10 sample(s). Record to: Int. What to record: GPS_L1, GPS_L2,
GPS L5, GLN_L1, GLN_L2, Satellites, Polar Plot, Summary, Data.

GNSS settings: Antenna: Int, Elev. mask = 10°, AGC = 3%, IBIR: on, ASIC freq = 60, Track:
GPS+GLN+GAL+SBAS.

Power settings: UHF=off, Comm=off. Eluetooth=on, WiFi=on, GSM/GPRS=off.

* Accuracy - quick access to Accept Positions window.

ooy ©  AcceptPositions % @ (B = O
150M IYD Map 14:25 47°C
. O Accept All

([0 setter than 1m (DGPS, RTK Float & Fixed)

* cm Level (RTK Fixed Only) ¢
' Accept PDOP Al |
Accopt HRMS Al
.. Accept VRMS All ..

+ Elevation Mask - allows the quick access to Elevation mask settings:

o=y 0 Elevation Mask 3’:\; 00 mo
-1 Degree ' 0 Degree 1 1 Degree \ 2 Degrees
3 Degrees ' 4 Degrees 1 5 Degrees \ 6 Degrees _
7 Degrees ' 8 Degrees 1 9 Degrees \
11 Degrees ' 12 Degrees 1 13 Degrees \ 14 Degrees
15 Degrees ' 16 Degrees 1 17 Degrees \ 18 Degrees

o e
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* Warnings - shows warnings.

T v

No warnings

¢ CLR Screen - Clear screen

¢ Back - Return to Action screen

0

Description and Operation
Operation in RTK Mode
Action Screen

Warnings w @ <

3¥D Map 15:38 49°C

Status of Ethemnet connection.

2. This panel displays the name of the current point. tapping on this panel, appears the window with
the parameters of the object (name, attribute, layer, etc.) for survey, either select a point for the
stake out, or setup coordinates of the base station.

sy

Type

Data Dictionary

%) Point Survey

Name Base check12

Point

>

Assign a name

Layer

Symbol

sy

Base checkd

Base checkd
Triumph Palace
Triumph Palace3
Yellow Stone 85

x 0@

Map

<
15:47 49°C
Layer 0
O
" 1 3
@  Stake-outPoints W @ < )
. ) D .Mﬂp § .|5:4B 49°C
m Edit Delete | Filter
|[Point-1
ags 3 3
or T v 0 Base Position w O <) )
IYD Map 15:51 49°C
Select From List > @
'd R
Enter Position > @
b 4
Calculate position for 10sec O

n Select from the points in data base.
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Action Screen

3. Current action screen. During survey it displays the number of received epochs. By tapping
opens the Action screen with list of actions.

Ty 3] Actions X0Dmo
(&) Point Survey ( / Stake-Out O .
Parcel Survey @) @ Stake Survey O
@ Trajectory Survey O Stake Line O
” Monitor Structure @) g Stop&Go Survey O
[ Fixed Base Station O |

Prepares Action Screen for surveying points. In all survey modes positions are
n averaged during the start-stop peried.

4. The survey time panel. By tapping opens the screen with the duration settings.

5. The achieved accuracy. It also displays the current type of solution and PDOP. After surveying,
the values are not lost. To check current epoch accuracy, tap Clear. By tapping displays RTK V6
screen.

o=y 3} RTK V6 w @ [ e o

3¥D Map 12:41 28°C

No Data

6. Tracking satellites. By tapping opens the GNSS screen with the main GNSS settings.

1

/GLONASS Galileo (3 /sts \ SBAS
: Receive Data (Rover) > \/Transmit Data (Base) > .
. Record Data > ) /VRS Networks > .
. Elevation Mask 10 Degrees 1 Duration >

Reject In-Band Interference Accept Position Results of >

n Include GPS satellites in all calculations.

62



Description and Operation
Operation in RTK Mode
Action Screen

7. Corrections. For base station it shows the transmitted corrections, and for the rover received.. By
tapping opens Communication screen.

Ty @  Communication ;\; 00 mo
Y UHF > | # Bluetooth >
L LAN >

Wi-Fi > 1 5 Network Services >

Configuration of the internal cellular medule in GPRE andlor GEM CDS (Circuit
Switched Data) modes

8. The panel displays the status of recording “raw” measurements. By tapping it opens the screen
Record Data.

™ Ty 0 Record Data % O <) )
IYD Map 12:53 38°C
Record data when satellites are more than 7 satellites
FTP Upload O
Format Period AFRM
Int. memory None > 1Hz > None > .
SD Card JPS > MNone > . None >

9. Displays for the TRIUMPH-VS the status of inclinometer. By tapping it opens the screen
Calibrating Levels.

Ty © Calibrating Levels 3}; (o) L=
ap

12:48 32°C

Put Triumph V.5. on a flat level surface and click
"Start". Calibration will take about three seconds.

Press Start when ready.

0
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10. Displays the date from the internal compass. By tapping it opens the screen Calibrating Compass.

™ Ty © Calibrating Compass }; (o) <@ O
ap

12:48 33°C

While holding Triumph V.8. level/flat, slowly make two complete (360
degrees) rotations. Each rotation should take about 12 seconds. Use
Rotation Guide to adjust your rotation. Calibration will automatically
stop in 24 seconds.

Press Start when ready.

Rotation Guide 0 Degrees

Also in the Action screen the buttons + and - change the scale of the central window, which helps during
the stake out o by displaying the epochs during surveying.

5.3. Command screen

While all the information is displayed on the Action screen, the surveying management can be performed
on the Command screen. To switch to it, press the FN button once again.

Yellow Stone
34 Start

0.010m
0.010m 0

- Clear

Figure 104. Command screen

This screen is divided into 9 parts with text. On the right there are three buttons associated with the
physical buttons on the right side (Start, Stop, Reset).
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By the different modes the screen content will be different. Below are examples of screen commands in

different modes.
7 |vellowstone stat N | -8.55m | Start
o 4 E | 1840m
- Clear U -13.16 m | Clear

Yellow Stone
84

Start

0.010m
0.010m

0

Clear

65



Description and Operation
Operation in RTK Mode
Point survey

5.4. Point survey

This mode allows the surveyor to collect pickets or points. If you’re surveying with a pole, put it at the
desired point. At the top of the screen is displayed the name of the object. If you tap on this field, you can
change/enter a name for the point and the layer in which it will be stored.

Virginia Airport
Virginia Airport 81 (1)

WGS 84
55°56°19.15532" N[
037°26°43.65756" E|[EEE
143.852m

Yellow Stone
34 Start

0.010m
0.010m 0

JPS, 1 Hz WGS 84
Jps'11:fﬁ2;sn 55°56°19.15532"N
ST 1037°26°43 . 657567 E - C|eal'
FL: 457/ 257TMB ¥V 143.852m

55°56°19.15532°N 037°26'43.65756°E 143.852m

Figure 105. Point survey

Press the Action (FN) button, the Command screen will be opened. Tap Start to begin the surveying, then
either wait for complete survey, or tap Stop at the end.

The point name will be incremented after the surveying, so is it possible to survey the points in the
command screen only, without switching to other. If you want to change the point name, return to the
Action screen and change the name there.

During the point survey, it is possible to enable the cameras to take pictures or record a voice note. Using
the Justin Link software these voice notes can be converted into codes for objects or other values??, such
as the height of the antenna, comments, etc.

The results of the survey are the files with “raw” measurements, saved into receiver’s memory and a map
with surveyed points. To transfer all data to the PC use free JAVAD GNSS software Justin Link. THe
receiver should be connected to PC through Center of the connected mobile devices (for Windows 7) or
Active Sync (for Windows XP).

Now you can either create a new Justin Link project, or add new data to an existing one.

To download raw files from receiver’s memory, click the S button, to download the files from the
controller and for RTK measurements from the map click E=8 button on the Justin Link menu.
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The list of available maps appears, select the maps to import them to PC and click Import. After import is
complete, all surveyed points appear in the Justin Link with their attributes.

I [ Justin Link - [Coods]

Mpoekt  Kapra Bug  Muctpymentr  Mapametpel  Cnpaeka

Daw|G®B|Aetoral e

Bﬂ. Triumph V5 Link
B--“ Map2

+ Survey Points [\ Map 2006-01-01 12.39.33
[k Map.2011-10-04 10.56.07
[ 4 Map.2011-10-05 13.07.37
[ Map.2011-10-31 10.50.20
0 h Turk test voice

[\ Map.2011-12-05 11.20.05
[ Map.2012-02-08 10.31.56
] h Coodes

[k Map.2012-04-06 14.53.00
] Mew Map 1

[ Map.2012-04-20 13.21.46

Cratyc

oo (e [ [Pemmrerma) (Lot

I3
0 bt 2 4 5

IL “ [LaHHee | & ) Kapra | a‘ CheMKka

lpoTa: N 55°4755.275217° | [lomroTa: E 37°31'14.366172° | [ wGs a4 | Axruereiicnoit [Bee

Figure 106. Justin Link

If the localization was performed in the field, it will be transferred to Justin Link as coordinate system

and its localization parameters will be transferred as well.

5.5. Parcel Survey

If you want to combine several points to the object (parcel), select the parcel survey mode. Set the name

of the polygon, and point name.

T oy

Parcel Survey 3}; o B

Type Point | Symbol

Data Dictionary >

Assign a name to this point.

196.759m

: L.0m £
55%56719.57344°N 037°26'44.20894°E 196.816m

Figure 107. Parcel survey settings and Action screen
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Stat the survey with the Action screen buttons. Go from point to point and survey all of them (use Start
and Stop). After last point is surveyed, tap End, to finish the surveying. Confirm the end of parcel:

™ Ty 0 End Parcel w © < O
3¥D Map 14:00 46°C
Do you really want to end this parcel?

Continue

Figure 108. End parcel confirmation

5.6. Trajectory survey

In this mode kinematic survey is performed, the epochs are not averaged and are saved as points of
polyline. Set the trajectory name and minimal distance between points (in the DeltaDistance).

sy © TrajectorySurvey X © @ o o Yellow Stone
Name Yellow Stone 87 | Layer Layer 0 9 6 Start
Type Point | Symbol
DtaDisianca om " E 76713'“ 1 1
km/h
== Clear

Figure 109. Trajectory survey

Stat the survey with the Action screen buttons. Tap Start and Stop buttons to start and finish trajectory
survey.

5.7. Stake out

here is three modes of stake out survey:

» Point stake out
« Stake survey
» Stake line
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Points for stake out

At first the points for stake out should be saved in the receiver. This can be done with Justin Link.
1. Create a new project and import the points for stake out using Import (for text files, DXF-files,
KML-files), or use Add Layer (for MapInfo TAB-file and ESRI SHP-files).

2. Now you need to convert a new layer to the Justin Link layer. Select all the objects on the layer on
the map and click Create new layer.
3. Select the objects for stake out, with the right button open the menu and select Export » Export To

.
3 Justin Link - [Stakeout example] | o[ e S
Mpoext  Kapra Bua  Vhcipymentsr  TMapametper Cnpaexa
' [Q) & & A 0
8 | RE®| Ao T & | ¢
=] __] MpoekT
- Mosuums
W MyreT
|7 CTon
|7 Onopa
- [¥ Boifopka
¥ Meonn
- [¥ 3nmanc owmBok
|7 Pefipo
- [ TpaexTopua
[ PeweHne
W BexkTop
-4 ) AoBaBnenHbie cnod \ CTune
-[¥ t1_Point
-[# t1_Polygon N Yaanute cnoi Del
[ t1_Palyline s [MokasaTe cnoil uennkom
CpbITe BCE CAOW KPOME...
Mepenmenoeate
Export Jkcnopt 8 TVS daitn
Velume Jkcnopr e TVS |
3kcnopt e Tpeidcu
ESRI Shape 0 om 20 @ &0
Maplnfo TAB | L 1
| ¥ ,ﬂEHHb\E| ) Kapra | ki C'bEMK_a| LLnpoTy MIF/MID E 37°31'14.274072" WGES 84 AKTWBHBIA COA |Bee
- 1 DXF |
Kml
PMEZD
Tut

Figure 110. Export of points to TRIUMPH-VS
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4. A list of existing maps of the connected device will appear. You can create a new map for a new
job by clicking New map and entering its name.

__ .
LT Justin Link - My project] _. =B

Project Map View Tools Options Windows Help

= =T r—— ; = = = —13 =
D W BEEH ATl & EErlsr00 | s0E ) B9
= [1] Project
| R Rositon =
7 site Triumph VS Link [=]
¥ Stop -
- Reference B Map 2012-03-11 07.07.34
¥ Recordset & Map.2012-05-23 20.41.38
[/ Geoid i i ™ New Map for stakeout
-] Error elipse
M Edge
¥ Trajectary

- Soiution
H W vector
L.{) Added Layers

Import Export I

Close |[ NewMap H Others

1 Source | ) map |\l Survey| [ o coordinates. || active layer Al
L =

Figure 111. Export of new map

5. Click Export button and all the selected points of the will be transferred to device.

6. Similarly, you can send backgrounds to the device. For details, refer to the Justin Link Software
Manual.

Point stake out

In this mode the points are staking out one by one. Select the points from the list (to open the list, tap on
the point name at the top of Action screen).

1

o Ty ©  Stake-out Points % @ S =

) _ 3D Map  15:84 do'C
Base checkd m Edit Delete | Filter
Base checkg \Point-1 .

Triumph Palace
Triumph Palace3
Virginia Airport 82
irginia Airport 85

Triumph Palace2
Triumph Palaced
\irginia Airport 84
Yellow Stone 85

Figure 112. Stake-out points
Use Action or Command screen to perform the stake out.

On the Action screen a yellow circle in the center is displayed, symbolizing your position. Crossed-white
or blue circle indicates the selected target point. It is white if it is on the screen and blue if outside.
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The screen can zoom using the + and - buttons selecting the desired display scale. On the screen bottom
the size of the screen is shown.

The main task of stake out is put the target point in the center. When it is at the top, you have to go
forward; when it is on the left, turn left, on the right - turn right; when it is on the bottom, you need to turn
around to go to the point. You can also focus on the difference of distances that are displayed on the right.

17 )
%] Yellow Stone 86 ‘ 0 < D
%AF Map 158:39 31°C

(PaccTornue: O.DE m
RTK fixed

Het 3anuck
Buytp. 1.8/1.30rB @
SD: -/ -TB

457/ 211MB

55*47'54.75139°N 037*31'14.08522°E 38B.926m

Figure 113. Point stake out

In the Command screen you can also focus on the difference of distances. Tapping the Start button starts
the averaging of the coordinates, Stop and Clear continue with their instantaneous values.

N 0.000 m | start

E | 0.000m

U | 196.80 m | Clear

Figure 114. Command screen. Stake out
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Stake survey

Stake survey is characterizing with the following: after staking the point, this point can be surveyed to
obtain new coordinates. The stake survey is identical with point stake out. After the point is staked out,
you can survey it: click Start and Stop to begin and finish the surveying:

s o TR X o ©
VUU N

accrosnne: 5.04 m MO bjecto start
@
8.34m
8.51m 0
e _— Clear

@n: 455/ 203MB

a
55*47'54.76824'N 037*31'13.94635°E 373.793m

Figure 115. Command and Action screen by the Stake out survey

After survey is finished, open the directory with points (Main » Point), select a point, click Edit, and then
in the next screen, compare the difference between the true values of the coordinates and the coordinates

obtained in the field.

Stake Line

While stake line the data is displayed relative to a line specified by two points. This is useful if you want
to divide the line into several parts, to draw a parallel line and similar works. Such tasks can be performed

with coordinate geometry (CoGo), and y Stake line also.

1. Select two points to specify the line (to open the list of the points, tap on the point name at the top

of Action screen).

oy Stake Line Survey 3’:\; (o)
ap

< D
16:580 S4°C

Start Point S End Point Triumph Palaced

Figure 116. Start and End points for Stake line

2. Action screen displays two points connected by a line and from your central position held another
line which is perpendicular to a given line. And in the panel instead of the distance to the north
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and east of the distance across the line output (DTL-distance to line) and along the line (DAL -
distance along line).

Ii‘_: = ¥ 0

Yellow Stone 88

ﬂ

w © 0 <

‘&3 DTL| 24.90 m | start

DAL 141m

SE

JPS, 1Ty
JPS, 1Ty
1.8/ 1.82rB
3.8/ 3.73Ir6

U Clear

o
55*47'54.96474'N 037°31'14.33130°E 368.188m 177

Figure 117. Action and Command screens during stake line

3. You can now move along this line.

Audio Guidance

In addition to the distance orientation there is audio guidance provided. To activate it, tap on the volume
icon on the top of the screen, Display/Audio screen appear. Here this option can be disabled as well.

sy 3 Display/Audic % @ (3 @ O
IYD Map

16:47 §2°C

Brightness Volume
' h'd B
Display Dark Background (3 | stand-alone Tone Tone 1
Turn Off Display Mever | DGPS Tone Tone 18
Audio Guidance " RTK Float Tone Tone &
Transmit Tone Tone 1 ‘ RTK Fixed Tone Tone 17
© >

Figure 118. Audio guidance is activated
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6. Stop and Go Survey for Post-processing

In this mode two or more receivers are used. These receivers should work simultaneously (!) at a known
point and an unknown point. The receiver continually tracks satellites and logs raw data into its memory.
Place the receiver on monopod and set it at an unknown point and collect data for 2 to 10 minutes. For
Stop And Go survey use pole.

Set the record data interval (Settings » GNSS » Record Data), it can be, e.g.1 sec for Stop and Go mode
and 5 sec for static)

1

™ T v 0 Record Data w O L=

IYD Map 17:41 S8°C
Record data when satellites are more than 2 satellites
FTP Upload O

Format Period AFRM

Int. memory None > 1Hz > None >
SD Card JPS > 1Hz > None >

Select period of data to be recorded in the removable SD card

Figure 119. Record data

and the duration of the point survey (Settings » GNSS » Duration): up to 1-2 minutes for the Stop and Go,
8-30 minutes for fast static and 30 minutes or more for the static, depending on the distance between the
receivers and the required accuracy.

A 1]
™™ T ¥ 0 Duration w @ =
IYD Map 17:43 S568°C
Operate Until Stopped Manually Until Terminated Manually @
Operate for 2Hours (O

Auto repeat D

Specifies the amount of delay for the operation to begin after the start button in the
Action Screen is clicked.

Figure 120. Duration
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Stake out

Tap Settings » Actions and set the survey mode: point survey for static and fast static, or Stop&Go survey

for such mode.

;!;'_E‘ = Y
m Point Survey
Parcel Survey
n Trajectory Survey
'.-‘ Monitor Structure

@ Fixed Base Station

Guidance

Actions w @ 0 @
3D My

19:36

O V Stake-Out
O “ @ stake Survey
O “ Stake Line
o TG
@) | a Auto Stop&Go Survey O

@) B 3D Surface O

00010

Prepares Action Screen for Stop & Go survey. "Stop™ and "Geo" modes are flagged by [N
the user. Peints in "Stop" mode are averaged, but not in "Ge" mode. PP

Figure 121. Actions

Specify the antenna height, point name and attributes. Set the destination (internal memory or microSD-
card of the controller) the data will be recorded to.

When finished, the files should be sent to Justin software for the post-processing: for reference points

their original coordinates are entered, and then network vectors are calculated.

In this survey mode Action and Command screens are as follows:

WGS 84

037°26°43.70396"E
204 .466m

}

WGS 84
PP 55°56° 1945880 N
11037 °26 43.70396 " E|f
FL: 457/ 257TMB 204 .466m

55°56°19.45880°N 037°26'43.70396°E 204.466m

Figure 122. Action and Command screens during Stop and Go survey mode

] =
£3 Yellow Stone 84 SN -
¥ (£} ellow Stone ‘i 9

55°56°19.45880" N|[Srtme

= Yellow Stone
e O 84

sam| O

Start

In the Command screen tap Start to start writing the file, by tapping on Stop the file will be closed. The +
and -, respectively, switch between the mode Stop and the mode Go.

All points and trajectories are automatically named. Point name is attributed to the prefix “t ” and the
number is incremented. When point survey is finished, its number is also incremented. If you want to
change the point, you can switch to the Action screen and change the name.
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7. Monitor Structure

In this mode the receiver averages its position and records the result as a position in the trajectory. Later,

the result can be used for analysis..

oy ——

WGS 84
55°47°54.,79809"N
037°31°14.11159"E
365.097M

JPS, 1T WGS -84
A 55°47°54.79809" N
ARTH037°31°14.11159"E

£ a D

New 08:57 T&°C

)\

ABTOHOMHBIA

3.8/ 3.73re 365 . 097” =

@n: 455/ 203MB

55*47'54.79809°N 037*31'14.11159°E 365.097m

Virginia
1 Airport (0) Start
Clear -

Figure 123. Action and Command screens during monitor structure
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Chapter 2

TROUBLESHOOTING

This chapter will help you diagnose and solve some common problems you may encounter with your
receiver.

Waming: Do not attempt to repair equipment yourself. Doing so will void your warranty and may damage the hardware.

2.1. Check This First!

Before contacting JAVAD GNSS support, check the following:

* Check all external receiver connections carefully to ensure correct and secure connections.
Double check for worn or defective cables.

» Check all power sources for drained batteries or incorrectly connected cables.

* Check that the most current software is downloaded onto the computer and that the most current
firmware is loaded into the receiver. Check the JAVAD GNSS website for the latest updates.

Then, try the following:
* Clear the NVRAM.

If the problem persists, see the following sections for other solutions.

The receiver does not power up

* The batteries may be discharged.
* The receiver may have a defective charger.

If, after connecting an external power source, the receiver still does not power up, contact JAVAD GNSS
Support for advice.

Cable specific problems
* The cable is not properly plugged in.

* Check that the cable connector is attached to the correct receiver port.
* Unplug the cable, then securely and properly reconnect it to the receiver.

* The cable is damaged.
* Use an undamaged cable. Contact your Dealer to replace the cable.

Generic problems
* The corresponding receiver options may be disabled or expired.
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Troubleshooting
Check This First!

* Order a new OAF with the desired options activated to enable or extend validity of the
corresponding receiver options. Contact your dealer or visit the JAVAD GNSS website for details.

The receiver tracks too few satellites

* The elevation mask value is too high (above 15 degrees).
* Lower the elevation mask.
* The survey is conducted near obstructions (tree canopy, tall buildings, etc.).

* Move to an area free of obstructions, if applicable.

The receiver cannot obtain Code Differential and/or RTK solutions.

* Incorrect Base coordinates entered
* Specify the correct coordinates for the Base station
* The receiver is not configured as a Base or Rover.

* If the receiver should function as a Base, ensure it has the proper configuration.
* If the receiver should function as a Rover, ensure it has the proper configuration.

* The corresponding receiver options may be disabled or expired.

* Order a new OAF with the desired options activated to enable or extend validity of the
corresponding receiver options. Contact your dealer or visit the JAVAD GNSS website for details.

* A discrepancy exists between the differential standards used at the Base and Rover receivers.
* Ensure the Base and Rover receivers use the same corrections input/output format:
* The transmitting and/or receiving antenna may be improperly connected.

* Check that the radio modem’s antenna is securely and properly connected to the antenna
connector.
* Check that the radio modem’s antenna is undamaged. If damaged, contact your JAVAD GNSS
dealer to replace the antenna.
* The specified baud rate is incompatible with the baud rates the receiver supports.
* The baud rate is the rate at which the receiver transmits differential messages to the receiver and
vice versa. Change the baud rate to that which your receiver supports.

* The Base and Rover receivers use different radio link parameters.

* Configure the Base and Rover radio receivers according to the procedures listed in the applicable
section.

¢ The distance between the Base and Rover is too far.

* Close the distance between the Base and Rover.
» Use repeaters to increase radio coverage.

* There may be a source of radio interference that disrupts radio communications.

* Change the RF channel (if possible).

» Use a spectrum analyzer to detect the radio characteristics of the interfering signal and change
your system’s configuration accordingly.

* Remove the source of jamming signal or relocate your radio antennas (if possible).
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Troubleshooting
Check This First!

The receiver does not start data logging

* The memory option is disabled or expired.

* Check that the memory option is enabled.
* The receiver’s memory has no free space.

* Use the AFRM feature.
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SPECIFICATIONS

Integrated GNSS Antenna

Appendix A

Antenna type Microstrip (ZeroCentered)
Ground plane Antenna on a flat ground plane
LNAGain 32+2dB

GNSS Receiver

receiver, rugged magnesium housing

Total 216 channels: all-in-view (GPS L1/L2/L5, Galileo E1/ESA/E5B, GLONASS L1/L2/L3, QZSS L1/L2/
L5, BeiDou B1/B2, SBAS L1/L5) integrated

Signals Tracked

GPS C/A, P1, P2, L2C (L+M), L5 (I+Q)

Galileo E1 (B+C), E5A (I+Q), E5B (I+Q), AltBoc
GLONASS C/A,L2C,P1,P2,L3(I+Q)

QZSS C/A, L1 C(I+Q), L2C(L+M), L5(1+Q), SAIF
BeiDou B1, B2

SBASLI1,L5

Autonomous Accuracy

<2m

Static, Fast Static Accuracy

Horizontal: 0.3 cm + 0.5 ppm * base_line_length
Vertical: 0.5 cm + 0.5 ppm * base_line_length

Kinematic Accuracy

Horizontal: 1 cm + 1 ppm * base_line_length
Vertical: 1.5 cm + 1.5 ppm * base_line_length

RTK (OTF) Horizontal: 1 cm + 1 ppm * base line_length
Vertical: 1.5 cm + 1.5 ppm * base_line_length
DGPS <0.25m (post-processing)
<0.5m (real-time)
Cold Start <35 sec
Warm Start <5 sec
Reacquisition <1 sec

Internal Memory

Up to 2048MB of onboard non-removable memory for data
storage

Raw Data Recording

Up to 100 times per second (100Hz)

Real-time Data Input/Output

JPS, RTCM SC 104v.2.x n 3.x, CMR

Real-time Data Output

NMEA 0183 v.2.x u 3.0, BINEX

Environmental
Enclosure Molded magnesium alloy and plastic, IP55
Color Black
Operating Temperature™® -35°Cto +55°C
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Specifications

Storage Temperature** -40° Cto +85° C

Humidity 100% condensing

Dimensions W:178 mm x H:109 mm x D:110 mm
Weight 1700 g

* The operating temperature of Li-lon batteries is -30 ° C to 55° C

** The storage temperature range of Li-lon batteries is -20 ° C to +45°

Radio
GSM/GPRS/EDGE model Internal GSM/GPRS/EDGE quad-band module, GPRS/
EDGE Class 10
SIM card slots Two SIM cards can be used; user accessible, fully sealed
UHF modem Internal 406-470MHz radio transceiver, up to 38.4kbps
Output power 1 Watt
UHF modem Specification
Radio Transceiver

Frequency Range

406 - 470 (EU); 406.1 - 470 MHz (USA);
406-430; 450-470 (Canada)

Channel Spacing

25/12.5/6.25 kHz (USA, Canada); 25/20/12.5 kHz (ETSI EN 300
113); 20/12.5 kHz (ETSI EN 300 220)

Carrier Frequency Stability

+1 ppm

Modulation

GMSK/DBPSK/DQPSK/DSPSK/D16QAM

Communication Mode

Half duplex, simplex

Radio Transmitter

Transmitter Output Power

+15... 430 dBm in 1 dB step / 50 Q

Carrier Frequency Stability

+1dB/-2dB

Radio Receiver

Modem Sensitivity for DBPSK
(@ BER 1x 107

-113 dBm for 25 kHz Channel Spacing
-113 dBm for 20 kHz Channel Spacing
-114 dBm for 12.5 kHz Channel Spacing
-114 dBm for 6.25 kHz Channel Spacing

Modem Sensitivity for DQPSK
(@ BER 1x 1074
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-110 dBm for 20 kHz Channel Spacing
-111 dBm for 12.5 kHz Channel Spacing
-111 dBm for 6.25 kHz Channel Spacing




Modem Dynamic Range

-119 to -52 dBm

Data Speed of Serial Interface

9600 - 115200 bps

Data Rate of Radio Interface
(25 kHz Channel Spacing)

9600 bps — DBPSK/GMSK
19200 bps — DQPSK
28800 bps — DSPSK

38400 bps — D16QAM

Data Rate of Radio Interface
(20kHz Channel Spacing)

7500 bps — DBPSK/GMSK
15000 bps — DQPSK/4FSK
22500 bps — D8PSK

30000 bps — D16QAM

Data Rate of Radio Interface
(12.5 kHz Channel Spacing)

4800 bps —- DBPSK/GMSK
9600 bps — DQPSK

14400 bps — D8PSK

19200 bps — D1I6QAM

Data Rate of Radio Interface
(6.25 kHz Channel Spacing)

2400 bps — DBPSK
4800 bps — DQPSK
7200 bps — DSPSK
9600 bps - D1I6QAM

Forward Error Correction (FEC)

Reed-Solomon Error Correction

Data scrambling Yes

Compliance
FCC FCC Part 90
Industry Canada RSS-210

ETSI

ETSI EN 300 113-2; ETSI EN 301 489-1; ETSI EN 301 489-5

ETSI EN 300 220-1
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Specifications

GSM module Specification

Operating Systems Quad band: 850/900/1800/1900 MHz
Tx power 850/900 MHz — Class 4 (2 Watt);1800/1900 MHz — Class 1 (1 Watt)
Typical RX sensitivity -106dBm (4dB margin on top of spec)
GPRS Multi-slot class 10 (4 down; 2 up; 5 Total)
Max BR 85.6 Kbps
Class B GSM 07.10 multiplexing protocol
Coding scheme CS1-CS4
EDGE Multi-slot class 10 (4 Down; 2 Up; 5 Total)
Max BR Downlink 236.8 Kbps (Over RS232)
Coding Scheme MCS1-MCS9
SIM Card 2 SIM cards support, 3.0 V, STK 3.1
Regulatory and Approvals FCC, IC, CCC; FTA, PTCRB; R&TTE; GCF; EMC; QS9000
manufacturing; ROHS/WEEE

Input/Output

Communication Ports

Wi-Fi (IEEE 802.11b/g)

Bluetooth V2.0+EDR Class 2 supporting SPP Slave and
Master Profiles

Full-duplex 10BASE-T/100BASE-TX Ethernet port
High Speed USB 2.0 On-The-Go port

High Speed USB 2.0 Device port

Other I/0 1 PPS synchronized; Event Marker; External GNSS antenna
Bluetooth®-module

Range up to 10 m (indoor); up to 50 m (outdoor)

Type Class 2

Service classes Miscellaneous

Supported profiles LM, L2CAP, SDP, SPPP
Frequency Country Code North America and Europe
Controller
Processor OMAP3530; 600MHz; 512 MB RAM and 512MB NAND Flash
Operating System Microsoft Windows CE 6.0
Memory 512 MB

SD card slot

High Capacity microSD Card (microSDHC) up to 32GB can
be used; user accessible, fully sealed

Display

Active viewing area: 4.3" diagonal (109 mm)
High visibility TFT active matrix ; WVGA, 800 x 480 pixels
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Specifications

Touchscreen Sealed resistive touchscreen,
Fingerprint-resistant oleophobic coating

Buttons Four-way directional Navigation button
Standard key functions include:
Home - main screen
FN -action button
-/+ - Cancel (Zoom -)/Accept (Zoom +)
Enter (Ok) button - activates enter function
Five user programmable buttons

On/Off button

Enunciators Three LEDs: battery charging status, battery status, sleep
mode

Voice recording integrated

Audio Output integrated

Photo camera Two. 3 Megapixels

IMU integrated

Compass integrated

Power

Battery Intelligent, rechargeable, lightweight Li-Ion battery pack,
63.0 Wh (nom.). Battery easily changed in field without tools

Operation Time Operates no less than 9 hours on one charge

External Power Input 10 to 30 V power input connector for charging or direct
power input

Charging Power management notifies user when battery needs
charging and protects battery from overcharging
Charges in 3 to 5 hours

Connector specifications

Power
The power connector is a sealed receptacle (Figure A-1) ODU p/n G8OF1C-T05QF00-0000.

Figure A-1. Power connector

85



Specifications

Table A-1. Power Connector Specifications

Number Signal Name Dir Details
1 Power_INP P 10 to 30 volts DC input
2 Power_INP P 10 to 30 volts DC input
3 Power_GND P Ground, power return
4 Power_GND P Ground, power return
5 Not used

USsB
The USB connector (Figure A-2) is a sealed receptacle ODU, p/n G8OF1C-T05QF00-0000.

Figure A-2. USB connector
Table A-2. USB Connector Specifications

Number Signal Name Dir Details
1 USB ID I USB ID
2 USB_PWR P Bus power
3 GND - Ground
4 USB D+ 1/0 Data plus
5 USB D- /O Data minus

Ethernet
The Ethernet connector (Figure A-3) is a sealed receptacle ODU, p/n G8OF2C-P07QC00-0000.

Figure A-3. Ethernet Connector
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Table A-3. Ethernet Connector Specifications

Specifications

Number Signal Name Dir Details
1 Not used
2 Power GND Signal ground
3 TXD+ (0] Transmit data plus
4 TXD- o Transmit data minus
5 RXD+ I Receive data plus
6 RXD- I Receive data minus
7 LAN LED External LAN LED anode

GNSS Antenna connector (optional)
Standard SMA connector.

Table A-4. GNSS Antenna Connector Specifications

Number

Signal Name

Dir

Details

SMA

ANT_IN I

RF input from LNA, 100 mA at 5.0 volts DC output

EVENT and 1PPS (optional)

EVENT and 1PPS connectors are standard SMA connectors.
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Appendix B

UHF RADIO USAGE

Many countries require a license for radio users (such as the United States). Be sure you comply with all
local laws while operating a UHF radio.

Surveying in RTK mode has made UHF the most popular choice for communications between base and
rover modems. Know the strengths and weaknesses of this technology to get the best use out of your
modem.

The quality and strength of the UHF signals translates into range for UHF communications.

The system’s range will greatly depend on the local conditions. Topography, local communications and
even meteorological conditions play a major role in the possible range of RTK communications.

If needed, use a scanner to find clear channels for communication.
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Appendix C

SAFETY WARNINGS

Read these instructions.

Keep these instructions.

Heed all warnings.

Follow all instructions.

Clean only with a damp cloth.

Do not block any of the ventilation openings. Install in accordance with the manufacturer's
instructions.

Do not install near any heat sources such as radiators, heat registers, stoves, or other apparatus
(including amplifiers) that produce heat.

Protect the power cord from being walked on or pinched particularly at plugs, convenience
receptacles, and the point where they exit from the apparatus.

Only use attachments/accessories specified by the manufacturer.

Use only with a pole, cart, stand, or tripod, specified by the manufacturer, or sold with the
apparatus. When a cart is used, use caution when moving the cart/apparatus combination to avoid
injury from tip-over.

Unplug this apparatus during lightning storms or when unused for long periods of time.

Refer all servicing to qualified service personnel. Servicing is required when the apparatus has
been damaged in any way, such as power-supply cord or plug is damaged, liquid has been spilled
or objects have fallen into the apparatus, or has been dropped.

Apparatus shall not be exposed to dripping or splashing and no objects filled with liquids, shall be
placed on the apparatus.

General Warnings

JAVAD GNSS receivers are designed for survey and survey related uses (that is, surveying coordinates,
distances, angles and depths, and recording such measurements). This product should never be used:

Without the user thoroughly understanding operator’s manual.
After disabling safety systems or altering the product.

With unauthorized accessories.

Without proper safeguards at the survey site.

Contrary to applicable laws, rules, and regulations.
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Safety Warnings
Battery Pack Warnings

Danger: THE TRIUMPH-VS RECEIVER SHOULD NEVER BE USED IN DANGEROUS ENVIRONMENTS. USE IN
RAIN OR SNOW FOR A LIMITED PERIOD IS PERMITTED.

Waming: To comply with RF exposure requirements, maintain at least 20 cm between the user and the GSM module/
UHF radio modem.

Battery Pack Warnings

Caurion: Risk of explosion if battery is replaced by an incorrect type. Dispose of used battery according to the
instructions.

DAnGeR: NEVER ATTEMPT TO OPEN THE CASING OF THE DETACHABLE BATTERIES! LITHIUM-ION BATTERIES
CAN BE DANGEROUS IF MISHANDLED!

Danger: DO NOT INCINERATE OR HEAT BATTERY PACK ABOVE 212 DEGREES FAHRENHEIT (100 DEGREES
CELSIUS). EXCESSIVE HEAT CAN CAUSE SERIOUS DAMAGE AND POSSIBLE EXPLOSION.

DAnGER: THE BATTERIES (OR BATTERIES INSTALLED) SHALL NOT BE EXPOSED TO EXCESSIVE HEAT SUCH
AS SUNSHINE, FIRE OR THE LIKE.

Waming: Do not attempt to open the battery pack.

Waming: Do not disassemble the battery pack.

Waming: Do not charge in conditions different than specified.
Waming: Do not use other than the specified battery charger.
Waming: Do not short circuit the battery pack.

Waming: Do not crush or modify the battery pack.

Power Supply

Connect the supplied adapter to the side of the unit in the slot marked “PWR”. Plug the two-prong end of
the power cord to an AC100-240V outlet.

If you have difficulty inserting the plug, turn it over and reinsert it. If the unit will not the used for a long
time, disconnect the plug from the outlet.

Note: Before plugging the power cord into an AC outlet, make sure that all the connections have been made.

Caumon: To reduce the risk of electric shock, do not perform any servicing other than that contained in the
operating instructions unless you are qualified to do so.

Caumon: To avoid the introduction of hazards when operating and installing, before connecting of the equip-
ment to the supply, make sure that the supply meets local and national safety ordinances and
matches the equipment’s voltage and current requirements.
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Safety Warnings
Usage Warnings

Caumon: Never attempt any maintenance or cleaning of the supply while plugged in. Always remove supply
from AC power before attempting service or cleaning.

Waming: If the voltage supplied is below the minimum specification, the receiver will suspend operation. If the voltage
supplied is above the maximum specification, the receiver may be permanently damagea, voiding your
warranty.

Make sure cords are located so that will not be stepped on, tripped over, or otherwise subjected to damage
or stress. Do not operate equipment with a damaged cord or plug — replace immediately. To reduce the
risk of damage to the equipment, pull by the plug body rather than the output cord when disconnecting
the equipment.

Do not operate the supply if it has received a sharp blow, been dropped, or otherwise damaged. Do not
disassemble the supply.

Waming: Before connecting the external power source and the receiver, make sure that the power source matches the
receiver's voltage and current requirements.

Usage Warnings
If this product has been dropped, altered, transported or shipped without proper packaging, or otherwise
treated without care, erroneous measurements may occur.

Note: Do not connect or disconnect equipment with wet hands, you are at risk of electric shock if you do!

The owner should periodically test this product to ensure it provides accurate measurements. Inform
JAVAD GNSS immediately if this product does not function properly.

Only allow authorized JAVAD GNSS warranty service centers to service or repair this product.

93



Safety Warnings
Usage Warnings

94



Appendix D

WARRANTY TERMS

JAVAD GNSS electronic equipment are guaranteed against defective material and workmanship under
normal use and application consistent with this Manual. The equipment is guaranteed for the period
indicated, on the warranty card accompanying the product, starting from the date that the product is sold
to the original purchaser by JAVAD GNSS’ Authorized Dealers!.

During the warranty period, JAVAD GNSS will, at its option, repair or replace this product at no
additional charge. Repair parts and replacement products will be furnished on an exchange basis and will
be either reconditioned or new. This limited warranty does not include service to repair damage to the
product resulting from an accident, disaster, misuses, abuse or modification of the product.

Warranty service may be obtained from an authorized JAVAD GNSS warranty service dealer. If this
product is delivered by mail, purchaser agrees to insure the product or assume the risk of loss or damage
in transit, to prepay shipping charges to the warranty service location and to use the original shipping
container or equivalent. A letter should accompany the package furnishing a description of the problem
and/or defect.

The purchaser's sole remedy shall be replacement as provided above. In no event shall JAVAD GNSS be
liable for any damages or other claim including any claim for lost profits, lost savings or other incidental
or consequential damages arising out of the use of, or inability to use, the product.

1. The warranty against defects in JAVAD GNSS battery, charger, or cable is 90 days.
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