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SOFTWARE END USER LICENSE AGREEMENT (EULA)
(TNL - TEBV)

IMPORTANT, READ THIS AGREEMENT CAREFUL-
LY. BY INSTALLING OR USING ALL OR ANY POR-
TION OF THE SOFTWARE, YOU ARE ACCEPTING
ALL OF THE TERMS AND CONDITIONS OF THIS
AGREEMENT. YOU AGREE THAT THIS AGREE-
MENT IS ENFORCEABLE LIKE ANY WRITTEN
AGREEMENT.

IF YOU DO NOT AGREE TO ALL OF THESE TERMS
AND CONDITIONS, DO NOT USE OR ACCESS THE
SOFTWARE.

IF YOU HAVE PAID A LICENSE FEE FOR USE OF
THE SOFTWARE AND DO NOT AGREE TO THESE
TERMS, YOU MAY RETURN THE SOFTWARE
(ALONG WITH ANY HARDWARE ON WHICH IT
WAS EMBEDDED, IF APPLICABLE) FOR A FULL
REFUND PROVIDED YOU (A) DO NOT USE THE
SOFTWARE AND (B) RETURN THE SOFTWARE
WITHIN THIRTY (30) DAYS OF YOUR INITIAL PUR-
CHASE.

IF YOU WISH TO USE THE SOFTWARE AS AN EM-
PLOYEE, CONTRACTOR, OR AGENT OF A CORPO-
RATION, PARTNERSHIP OR SIMILAR ENTITY,
THEN YOU MUST BE AUTHORIZED TO SIGN FOR
AND BIND THE ENTITY IN ORDER TO ACCEPT THE
TERMS OF THIS AGREEMENT. THE LICENSES
GRANTED UNDER THIS AGREEMENT ARE EX-
PRESSLY CONDITIONED UPON ACCEPTANCE BY
SUCH AUTHORIZED PERSONNEL.

IF YOU HAVE ENTERED INTO A SEPARATE WRIT-
TEN LICENSE AGREEMENT WITH TRIMBLE FOR
USE OF THE SOFTWARE, THE TERMS AND CONDI-
TIONS OF SUCH OTHER AGREEMENT SHALL PRE-
VAIL OVER ANY CONFLICTING TERMS OR
CONDITIONS IN THIS AGREEMENT.

This End User License Agreement (“Agreement”) is
between Trimble Navigation Limited, located at 935
Stewart Drive, Sunnyvale, CA 94085, U.S.A. and/or
its Affiliates (“Trimble”) and the customer (individu-
al or entity) that has downloaded or otherwise pro-
cured the licensed Software (as defined below) for
use as an end user (“You”). This Agreement covers
any Software and supporting technical documenta-
tion provided with the Software (“Documentation”).

1. Definitions

“Affiliate” shall mean any entity that directly or indi-
rectly through one or more entities, controls, is con-
trolled by, or is under common control with a Trimble
party. For purposes of this definition, the term "con-
trol" as applied to any entity, means the possession,
directly or indirectly, of the power to direct or cause
the direction of the management of that entity,
whether through ownership of voting securities or
otherwise.

“Effective Date” means the earlier of the date You
sign an Order Form or the date on which the Software
is first made available to You.

“Order Form” means any order which is entered into
by Trimble (or an authorized Trimble distributor or re-
seller) and You under which You are provided the
Software. Each Order Form for the Software shall be
deemed a part of this Agreement. This Agreement is
binding on You whether or not You executed an Order
Form with Trimble. Order Forms may not vary the
terms of this Agreement. Only a written agreement,
signed by Trimble (not a Trimble distributor or re-
seller) may vary the terms of this Agreement.

“Software” means the Trimble software product(s)
provided in connection with this Agreement in object
code form (or as otherwise specified in any related
Order Form). “Software” shall also include any re-
leases provided to or purchased by You under any
separate support and maintenance agreement You
may enter into with Trimble. Unless otherwise noted,
the Software and Documentation are referred to col-
lectively herein as “Software”.

“Third-Party Software” means any third-party soft-
ware that is provided to You by Trimble under this
Agreement or under separate terms and conditions.

“Trimble Supplier” means either Trimble or an autho-
rized distributor or reseller of Trimble products or ser-
vices which has entered into an Order Form with You.

2. License

2.1.Grant of License. Subject to all of the terms and
conditions of this Agreement, Trimble grants You a
non-transferable, non-sublicensable, non-exclusive
license to use the Software in machine-readable form
on any computer and operating system for which it
was intended, but solely (a) for your own internal
business purposes at the location specified in the ap-
plicable Order Form or otherwise agreed to by Trimble
(the “Site"); (b) in accordance with the Documenta-
tion; and (c) in accordance with any additional li-
cense term, subscription term or other user, seat,
computer, field of use or other restrictions set forth
in the applicable Order Form or otherwise specified
by Trimble.

2.2.1Installation and Copies. Trimble shall make
available the Software and Documentation by disk,
other media, or as embedded in a device, or make it
available for download in electronic form. Trimble
shall also provide You with electronic passwords or
other enabling mechanisms if necessary to permit
the licensed usage of the Software. All licenses shall
commence, and delivery shall be deemed to occur, as
of the Effective Date (or, if later, such date on which
the Software and license keys are first made avail-
able to You). If your Order Form is with a Trimble dis-
tributor or reseller, that distributor or reseller (and
not Trimble) is solely responsible for delivery to You
and Trimble has no liability for any failure to deliver.
If the Software requires license keys to operate as li-
censed to You, the applicable Trimble Supplier will
deliver such license keys to You.

2.3.Software Intended to be Installed on Computers.
The Software is licensed as a single product. You may
not separate its component parts for use on more
than one computer except as specifically authorized
in this Agreement. You may copy and install on your
computers for use only by your employees the num-
ber of copies of the Software for which You have paid
the applicable license fee or have been authorized in
writing by Trimble. You may transfer the Software
from one computer to another computer provided
that the computer to which the Software is trans-
ferred is located at the Site and the Software is com-
pletely removed and de-installed from the prior
computer. If You are permitted by Trimble to install
the Software on a network server, and You transfer
the Software from the Site to a new location, You
must provide Trimble with written notice of the new
site prior to such transfer. You may also make a rea-
sonable number of copies of the Software only for
back-up and archival purposes. This Paragraph 2.3
does not apply to any software embedded on Trimble
devices.



2.4. License Restrictions.

2.4.1 You shall not (and shall not allow any third par-
ty to): (a) decompile, disassemble or otherwise re-
verse engineer the Software or attempt to reconstruct
or discover any source code, underlying ideas, algo-
rithms, file formats or programming interfaces of the
Software by any means whatsoever (except and only
to the extent that applicable law prohibits or restricts
reverse engineering restrictions). To the extent any
applicable mandatory laws give You the right to per-
form any of the aforementioned activities without
Trimble’s consent in order to gain certain information
about the Software for purposes specified in the re-
spective statutes (e.g., interoperability), You hereby
agree that, before exercising any such rights, You
shall first request such information from Trimble in
writing detailing the purpose for which You need the
information. Only if and after Trimble, at its sole dis-
cretion, partly or completely denies your request,
may You exercise such statutory rights; (b) distribute,
sell, sublicense, rent, lease or transfer the Software
(or any portion thereof), nor use the Software (or any
portion thereof) for time sharing, hosting, service
provider or like purposes; (c) provide the Software to
a third party on a temporary basis and/or use the
Software for the benefit or purposes of a third party
whether by means of lease, loan, data processing ser-
vices (e.g. “fee for service”) or otherwise, unless You
are a reseller of Trimble products under separate writ-
ten agreement with Trimble and authorized by Trim-
ble to do so; (d) remove any product identification,
proprietary, copyright, or other notices contained in
the Software; (e) modify any part of the Software,
create a derivative work of any part of the Software,
or incorporate the Software into or with other soft-
ware, except to the extent expressly authorized in
writing by Trimble; (f) attempt to circumvent or dis-
able the security key mechanism that protects the
Software against unauthorized use (except and only
to the extent that applicable law prohibits or restricts
such restrictions) and/or any licensing control fea-
tures; or (g) publicly disseminate performance infor-
mation or analysis (including, without limitation,
benchmarks or comparison testing or analysis) from
any source relating to the Software or disclose to any
third-party or release any results thereof (all of which
information shall be considered Trimble confidential
information) without Trimble’s prior written consent.

2.4.2 If the Software has been provided to You as
embedded in any hardware device, You are not li-
censed to separate the Software from the hardware
device. If the Software has been provided to You sep-
arately from a hardware device but is intended to be
loaded onto a hardware device specified by Trimble
(such as a firmware update), your license is limited
to loading the Software on the device specified by
Trimble in the Documentation, and for no other use.

2.4.3 You agree to use all reasonable efforts to pre-
vent unauthorized use and disclosure of the Soft-
ware.

2.5.Evaluation Software. Subject to the terms and
conditions of this Agreement and during its term,
Trimble may, in its discretion, provide You with pre-
release, beta or other software on an evaluation basis
(“Evaluation Software”). You may use Evaluation
Software solely for internal evaluation purposes for
thirty (30) days from receipt of the Evaluation Soft-
ware (unless otherwise agreed by Trimble in writing)
(the “Evaluation Period”).

Unless You pay the applicable license fee for the
Software, the Evaluation Software may become inop-
erable and, in any event, your right to use the Evalu-

ation Software automatically expires at the end of the
Evaluation Period. Evaluation Software shall be sub-
ject to all restrictions on Software set forth in this
Agreement. You shall treat all Evaluation Software as
Confidential Information of Trimble and shall return
or destroy any copies of Evaluation Software upon ex-
piration of the applicable Evaluation Period. Any and
all suggestions, reports, ideas for improvement and
other feedback of any type You provide regarding the
Evaluation Software are the sole property of Trimble,
and Trimble may use such information in connection
with any of its products or services without any obli-
gation or restriction based on intellectual property
rights or otherwise. You acknowledge that all Evalua-
tion Software is provided “AS IS” and may not be
functional on any machine or in any environment.
THE WARRANTIES OF SECTION 5 DO NOT APPLY
TO EVALUATION SOFTWARE. TRIMBLE AND ITS
SUPPLIERS DISCLAIM ALL WARRANTIES RELAT-
ING TO THE EVALUATION SOFTWARE, EXPRESS
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO,
MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, TITLE OR NON-INFRINGEMENT.

2.6.Internet-Based Services Components. Some fea-
tures of the Software may require connection to the
Internet directly or through a wireless connection in
order to function. Such features may result in the
transfer of certain data over such connections, which
may or may not be secure or encrypted. You are solely
responsible for obtaining any necessary Internet
wireless subscription plans with the applicable ser-
vice providers. You further acknowledge that Trimble
is not responsible for the availability of Internet or
wireless connections or the security or integrity of
data transmitted over such connections.

2.7 Ownership. Notwithstanding anything to the con-
trary contained herein, except for the limited license
rights expressly provided herein, Trimble, its licen-
sors and suppliers have and will retain all rights, title
and interest (including, without limitation, all patent,
copyright, trademark, trade secret and other intellec-
tual property rights) in and to the Software and all
copies, modifications and derivative works thereof
(including any changes which incorporate any of your
ideas, feedback or suggestions). You acknowledge
that You are obtaining only a limited license right to
the Software and that irrespective of any use of the
words “purchase”, “sale” or like terms hereunder no
ownership rights are being conveyed to you under
this Agreement or otherwise.

2.8 Copyright. All title, rights and copyrights in and
to the Software (including, but not limited to, any im-
ages, photographs, animations, video, audio, music,
and text incorporated into the Software, as well as all
intellectual property rights), the Documentation and
other accompanying written materials, and any cop-
ies of the Software are owned by Trimble, its licen-
sors and/or suppliers. You shall not remove, cover, or
alter any of Trimble's patent, copyright, or trademark
notices placed upon, embedded in, or displayed by
the Software or on its Documentation, packaging and
related materials.

3. Payment

3.Payment. Unless a Software has been made avail-
able by Trimble at no charge, You shall pay all fees
associated with the Software licensed and any ser-
vices purchased hereunder as set forth in the appli-
cable Order Form. All payments shall be made in the
currency specified in the applicable invoice within
thirty (30) days of your receipt of such invoice, un-
less otherwise specified in writing by the Trimble
Supplier. Except as expressly set forth herein, all fees



are non-refundable once paid. You shall be responsi-
ble for all taxes, withholdings, duties and levies aris-
ing from the order (excluding taxes based on the net
income of the Trimble Supplier). Any late payments
shall be subject to a service charge equal to 1.5%
per month of the amount due or the maximum
amount allowed by law, whichever is less.

4. Term of Agreement

4.1.Term. This Agreement is effective as of the Ef-
fective Date and expires at such time as all license
and service subscriptions hereunder have expired in
accordance with their own terms (the “Term”). Either
party may terminate this Agreement (including all
related Order Forms) if the other party: (a) fails to
cure any material breach of this Agreement within
thirty (30) days after written notice of such breach;
(b) ceases operation without a successor; or (c) seeks
protection under any bankruptcy, receivership, trust
deed, creditors arrangement, composition or compa-
rable proceeding, or if any such proceeding is insti-
tuted against such party and not dismissed within
sixty (60) days. If You have entered into a separate
written agreement with Trimble which governs the
Software and that agreement is terminated, then this
Agreement automatically terminates and You shall no
longer have any right to use the Software. Termina-
tion is not an exclusive remedy and the exercise by
either party of any remedy under this Agreement will
be without prejudice to any other remedies it may
have under this Agreement, by law, or otherwise. For
clarity, even if You have entered into an Order Form
with a Trimble distributor or reseller, Trimble is a
third party beneficiary to that Order Form and has the
right to terminate this Agreement as set forth in this
Section 4 (Term of Agreement).

If a Software has been made available by Trimble at
no charge, the license remains effective until termi-
nated in accordance with subparagraphs (b) to (c)
mentioned above; You decide to terminate this
Agreement by ceasing all use of the Software and de-
stroying or returning all copies; or, without prejudice
as to any other rights, Trimble decides to terminate
this Agreement with or without notice if You fail to
comply with the terms and conditions of this Agree-
ment.

4.2.Termination. Upon any expiration or termination
of this Agreement, You shall cease any and all use of
any Software and Evaluation Software and destroy all
copies thereof and so certify to Trimble in writing.

5.3.Survival. Paragraph 2.4 (License Restrictions),
Paragraph 2.7 (Ownership), Paragraph 2.8 (Copy-
right), Section 3 (Payment), Section 4 (Term of
Agreement), Paragraph 5.3 (Disclaimer of Warran-
ties), Section 8 (Limitation of Remedies and Damag-
es), Section 9 (Confidential Information), Section 10
(Export Compliance) and Section 11 (General) shall
survive any termination or expiration of this Agree-
ment.

5. Limited Warranty and Disclaimer

6.1.Limited Warranty. Trimble warrants to You that
for a period of ninety (90) days from the Effective
Date (the “Warranty Period”) the Software shall oper-
ate in substantial conformity with the Documenta-
tion. Because the Software is inherently complex and
may not be completely free of nonconformities, de-
fects or errors, You are advised to verify your work.
Trimble does not warrant that the Software will oper-
ate error free or uninterrupted, that it will meet your
needs or expectations, that all nonconformities can
or will be corrected, or the results obtained through
use of the Software. Trimble’s sole liability (and your

exclusive remedy) for any breach of this warranty
shall be, in Trimble’s sole discretion, to use commer-
cially reasonable efforts to provide You with an error-
correction or work-around which corrects the report-
ed non-conformity, or if Trimble determines such
remedies to be impracticable within a reasonable pe-
riod of time, to refund the license fee paid for the
Software. A Trimble Supplier other than Trimble may
fulfill Trimble’s warranty obligations hereunder on
behalf of Trimble. Trimble Suppliers shall have no ob-
ligation with respect to a warranty claim unless noti-
fied of such claim within the Warranty Period.

5.2.Exclusions. The above warranty shall not apply:
(a) if the Software is used with hardware or software
not specified in the Documentation; (b) if any modi-
fications are made to the Software by You or any third
party; (c) to defects in the Software due to accident,
abuse or improper use by You; (d) to Software provid-
ed on a no charge or evaluation basis; (e) to any Third
Party Software; or (f) to any Software obtained as
freeware, whether from Trimble, a Trimble Supplier
or otherwise.

5.3.Disclaimer of Warranties. THIS SECTION 5 IS A
LIMITED WARRANTY AND, EXCEPT AS EXPRESSLY
SET FORTH IN THIS SECTION 5, THE SOFTWARE
AND ALL SERVICES ARE PROVIDED “AS IS.” NEI-
THER TRIMBLE NOR ITS SUPPLIERS MAKES ANY
OTHER WARRANTIES, CONDITIONS OR UNDER-
TAKINGS, EXPRESS OR IMPLIED, STATUTORY OR
OTHERWISE, INCLUDING BUT NOT LIMITED TO
WARRANTIES OF TITLE, MERCHANTABILITY, FIT-
NESS FOR A PARTICULAR PURPOSE OR NONIN-
FRINGEMENT. YOU MAY HAVE OTHER STATUTORY
RIGHTS. HOWEVER, TO THE FULL EXTENT PER-
MITTED BY LAW, THE DURATION OF STATUTORILY
REQUIRED WARRANTIES, IF ANY, SHALL BE LIM-
ITED TO THE LIMITED WARRANTY PERIOD. YOU
ASSUME THE ENTIRE RISK AS TO RESULTS AND
PERFORMANCE OF THE SOFTWARE. IN ADDI-
TION, TRIMBLE MAKES NO WARRANTY, EX-
PRESSED OR IMPLIED, TO SOFTWARE PROVIDED
TO YOU FREE OF CHARGE INCLUDING WITHOUT
LIMITATION FOR ACCURACY, COMPLETENESS,
SUITABILITY, PERFORMANCE OR USE. ANY SOFT-
WARE PROVIDED AT NO COST IS PROVIDED BY
TRIMBLE "AS IS."; ALL IMPLIED WARRANTIES ARE
IN SUCH CASE DISCLAIMED

6. Support & Maintenance

Trimble shall provide the support and maintenance
services, if any, as separately purchased by You and
specified in the applicable Order Form. Such support
and maintenance shall be provided pursuant to Trim-
ble’s standard service terms which are available upon
request from Trimble. Trimble Suppliers may provide
additional support services under separate written
agreement, but Trimble is not responsible for any
such support unless being a contracting party.

7. Professional Services.

The Trimble Supplier shall provide the number of
person-days, if any, of professional consulting ser-
vices (“Professional Services”) purchased in the ap-
plicable Order Form and related statement of work. If
Trimble is providing Professional Services, unless
agreed in a separate written agreement, all Profes-
sional Services shall be provided pursuant to Trim-
ble’s standard service terms which are available upon
request from Trimble. If your Order Form is with a
Trimble Supplier other than Trimble, that party (and
not Trimble) is solely responsible for providing Pro-



fessional Services and Trimble, not being a contract-
ing party, has no liability related to such services.

8. Limitation of Remedies and Damages.

8.1. NEITHER TRIMBLE NOR TRIMBLE'S SUPPLI-
ERS SHALL BE LIABLE FOR ANY LOSS OF USE,
LOST DATA, FAILURE OF SECURITY MECHA-
NISMS, INTERRUPTION OF BUSINESS, OR ANY
INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES OF ANY KIND (INCLUDING
LOST PROFITS), REGARDLESS OF THE FORM OF
ACTION, WHETHER IN CONTRACT, TORT (INCLUD-
ING NEGLIGENCE), STRICT LIABILITY OR OTHER-
WISE, EVEN IF INFORMED OF THE POSSIBILITY
OF SUCH DAMAGES IN ADVANCE.

8.2. NOTWITHSTANDING ANY OTHER PROVISION
OF THIS AGREEMENT, TRIMBLE AND ITS SUPPLI-
ERS’ ENTIRE LIABILITY TO YOU UNDER THIS
AGREEMENT SHALL NOT EXCEED THE AMOUNT
ACTUALLY PAID BY YOU TO TRIMBLE UNDER THIS
AGREEMENT.

8.3. THE SOFTWARE IS NOT FAULT TOLERANT
AND IS NOT DESIGNED, MANUFACTURED OR IN-
TENDED FOR USE IN LIFE SUPPORT, MEDICAL,
EMERGENCY, MISSION CRITICAL OR OTHER
STRICT LIABILITY OR HAZARDOUS ACTIVITIES
(“HIGH RISK ACTIVITIES"). TRIMBLE SPECIFICAL-
LY DISCLAIMS ANY EXPRESS OR IMPLIED WAR-
RANTY OF FITNESS FOR HIGH RISK ACTIVITIES.
YOU REPRESENT AND WARRANT THAT YOU WILL
NOT USE THE SOFTWARE (OR PERMIT IT TO BE
USED) FOR HIGH RISK ACTIVITIES, AND AGREE
THAT TRIMBLE WILL HAVE NO LIABILITY FOR USE
OF THE SOFTWARE IN HIGH RISK ACTIVITIES.
YOU AGREE TO INDEMNIFY AND HOLD HARM-
LESS TRIMBLE FOR ANY DAMAGES, LIABILITIES
OR OTHER LOSSES RESULTING FROM SUCH USE.

8.4. The parties agree that the limitations specified
in this Section 8 will survive and apply even if any
limited remedy specified in this Agreement is found
to have failed of its essential purpose.

9. Confidential Information.

Any software, Documentation or technical informa-
tion provided by Trimble (or its suppliers and agents)
shall be deemed “Trimble Confidential Information”
without any marking or further designation. Except as
expressly authorized herein, You will hold in confi-
dence and not use or disclose any Trimble Confiden-
tial Information. Without limiting the foregoing, You
acknowledge that the Software constitutes the valu-
able confidential information and trade secrets of
Trimble and, accordingly, You shall at all times, both
during the term of this Agreement and thereafter
keep in trust and confidence all the Software, and
shall not disclose the same to any third party without
Trimble's prior written consent. You acknowledge
that disclosure of Trimble Confidential Information
would cause substantial harm to Trimble that could
not be remedied by the payment of damages alone
and therefore that upon any such disclosure by You,
Trimble shall be entitled to appropriate equitable re-
lief in addition to whatever remedies it might have at
law.

10. Export Compliance

You agree to comply with all applicable laws and reg-
ulations of the United States of America (“U.S.”) and
of other jurisdictions (national, state, and local) to

the extent that they may govern your use of the Soft-
ware. In addition, You acknowledge that the Software
may be subject to export restrictions by the U.S. gov-
ernment and by certain other governments. You shall

not, and shall not allow any third party to, directly or
indirectly, remove or export or allow the export or re-
export of any part of the Software or any direct prod-
uct thereof: (a) into (or to a national or resident of)
any embargoed or terrorist-supporting country; (b) to
anyone on the U.S. Commerce Department’s Table of
Denial Orders or U.S. Treasury Department’s list of
Specially Designated Nationals; (c) to any country to
which such export or re-export is restricted or prohib-
ited, or as to which the U.S. government or any agen-
cy thereof requires an export license or other
governmental approval at the time of export or re-ex-
port without first obtaining such license or approval;
or (d) otherwise in violation of any export or import re-
strictions, laws or regulations of any U.S. or foreign
agency or authority laws, or in violation of any appli-
cable export control laws in the country where the
Software has been obtained or is used. You agree to
the foregoing and warrant that You are not located in,
under the control of, or a national or resident of any
such prohibited country or on any such prohibited
party list. The Software is further restricted from be-
ing used for the design or development of nuclear,
chemical, or biological weapons or missile technolo-
gy, or for terrorist activity.

11. General.

11.1. Assignment. This Agreement will bind and in-
ure to the benefit of each party’s permitted succes-
sors and assigns. Trimble may assign this Agreement
to any Affiliate or in connection with a merger, reor-
ganization, acquisition or other transfer of all or sub-
stantially all of Trimble’s assets or voting securities.
You may not assign or transfer this Agreement, in
whole or in part, without Trimble’s written consent.
Any attempt to transfer or assign this Agreement
without such written consent will be null and void. If
You obtain such consent from Trimble, You shall per-
manently assign or transfer all of your rights under
this Agreement, provided You retain no copies and
You transfer all of the Software (including all compo-
nent parts, the media and printed materials, any up-
grades, and this Agreement), and the recipient
agrees to the terms of this Agreement. If the Software
portion is an upgrade, any assignment or transfer
must include all prior versions of the Software.

11.2. Partial Invalidity. If any provision of this Agree-
ment is held to be invalid, illegal or unenforceable to
any extent, that provision shall, if possible, be con-
strued as though more narrowly drawn, if a narrower
construction would avoid such invalidity, illegality or
unenforceability, or, if that is not possible, such pro-
vision shall, to the extent of such invalidity, illegality
or unenforceability, be severed, and the remaining
provisions of this Agreement shall remain in effect,
provided, however, that the court shall have authority
and jurisdiction to, and shall, add to this Agreement
a provision as similar in terms and intended to effect
to such severed provision as may be possible and be
legal, valid and enforceable.

11.3. Governing Law; Jurisdiction and Venue.

e 11.3.1. If You obtained this Software in the
U.S., this Agreement is governed by the laws of
the State of California and the U.S. without re-
gard to conflicts of laws provisions thereof, and
without regard to the United Nations Convention
on the International Sale of Goods (“UNCISG").
In such case the jurisdiction and venue for ac-
tions related to the subject matter hereof are the
State of California and U.S. federal courts locat-
ed in Santa Clara County, California, and both
parties hereby submit to the personal jurisdic-
tion of such courts.



e 11.3.2. If You obtained this Software outside
the U.S., this Agreement is governed by the laws
of The Netherlands (country where Trimble Eu-
rope B.V., an Affiliate to Trimble, is located), ex-
cluding its rules governing conflicts of laws and
without regard to the UNCISG. In such case
each jurisdiction and venue for actions related
to the subject matter hereof are the Dutch
courts of the District of Oost-Brabant, The Neth-
erlands, and both parties hereby submit to the
personal jurisdiction of such courts.

11.4. Attorneys’ Fees and Costs. The prevailing party
in any action to enforce this Agreement will be enti-
tled to recover its attorneys’ fees and costs in con-
nection with such action.

11.5.Notices and Reports. Any notice or report here-
under shall be in writing. If to Trimble, such notice or
report shall be sent to “Trimble Navigation Limited,
935 Stewart Drive, Sunnyvale, California 94085,
U.S.A.” to the attention of “General Counsel — Legal
Notice”. If to You, such notice or report shall be sent
to the address You provided upon placing your order
or at the time the Software has been first made avail-
able to You. Notices and reports shall be deemed giv-
en: (a) upon receipt if by personal delivery; (b) upon
receipt if sent by certified or registered U.S. mail (re-
turn receipt requested); or (c) three (3) business days
after being sent by a reputable international courier
requiring signature for receipt, addresses to the party
at its notice address. Either party may change its no-
tice address by written notice to the other.

11.6. Amendments; Waivers. No supplement, modi-
fication, or amendment of this Agreement shall be
binding, unless executed in writing by a duly autho-
rized representative of each party to this Agreement.
No waiver will be implied from conduct or failure to
enforce or exercise rights under this Agreement, nor
will any waiver be effective unless in a writing signed
by a duly authorized representative on behalf of the
party claimed to have waived.

11.7. Entire Agreement. This Agreement is the com-
plete and exclusive statement of the mutual under-
standing of the parties and supersedes and cancels
all previous written and oral agreements and commu-
nications relating to the subject matter of this Agree-
ment. No provision of any purchase order or in any
other business form employed by You will supersede
the terms and conditions of this Agreement, and any
such document issued by a party hereto relating to
this Agreement shall be for administrative purposes
only and shall have no legal effect. Notwithstanding
the foregoing, if You have entered into a separate
written license agreement signed by Trimble for use
of the Software, the terms and conditions of such
other agreement shall prevail over any conflicting
terms or conditions in this Agreement.

11.8. Independent Contractors. The parties to this
Agreement are independent contractors. There is no
relationship of partnership, joint venture, employ-
ment, franchise or agency created hereby between
the parties. Neither party will have the power to bind
the other or incur obligations on the other party’s be-
half without the other party’s prior written consent.

11.9. Force Majeure. Neither party shall be liable to
the other for any delay or failure to perform any obli-
gation under this Agreement (except for a failure to
pay fees) if the delay or failure is due to unforeseen
events, which occur after the signing of this Agree-
ment and which are beyond the reasonable control of
the parties, such as strikes, blockade, war, terrorism,
riots, natural disasters, refusal of license by the gov-

ernment or other governmental agencies, in so far as
such an event prevents or delays the affected party
from fulfilling its obligations and such party is not
able to prevent or remove the force majeure at rea-
sonable cost.

11.10. Government End-Users. The Software is com-
mercial computer software. If the user or licensee of
the Software is an agency, department, or other enti-
ty of the U.S. Government, the use, duplication, re-
production, release, modification, disclosure, or
transfer of the Software, or any related documenta-
tion of any kind, including technical data and manu-
als, is restricted by a license agreement or by the
terms of this Agreement in accordance with Federal
Acquisition Regulation 12.212 for civilian purposes
and Defense Federal Acquisition Regulation Supple-
ment 227.7202 for military purposes. The Software
was developed fully at private expense. All other use
is prohibited.

11.11. Third-Party Software. If designated in the
Documentation, the Software may contain or be pro-
vided with certain Third-Party Software (including
software which may be made available to You in
source code form). Such Third-Party Software is not
licensed hereunder and is licensed pursuant to the
terms and conditions indicated in the Documenta-
tion and/or on the Third-Party Software conditions
(“Third-Party License”). Except as may be set forth
in the Third-Party License, neither Trimble nor Trim-
ble Suppliers offer any warranty in connection with
any Third-Party Software and neither Trimble nor
Trimble Suppliers shall be liable to You for such
Third-Party Software.

11.12. Official Language. The official language of
this Agreement is English. For purposes of interpre-
tation, or in the event of a conflict between English
and versions of this Agreement in any other lan-
guage, the English language version shall be con-
trolling.

11.13. Reservation of Rights. Trimble reserves all
rights not expressly granted by this Agreement.

If an executed agreement exists between You and
Trimble at any time regarding the Software, the terms
of that agreement shall supersede the terms of this
Agreement in its entirety. Thus, if You enter into a
separate written agreement with Trimble regarding
the Software, that agreement (not this one) will con-
trol your use of the Software; and further if that
agreement is terminated, You will not have the right
to use the Software under the terms of this Agree-
ment after termination. Notwithstanding the forego-
ing, pre-printed terms and conditions on your Order
form shall not supersede this Agreement.

Trimble Navigation Limited, 935 Stewart Drive,
Sunnyvale, CA 94085, U.S.A
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Introduction to ProMark Field

ProMark Field is a software program designed for general-
purpose land survey applications. ProMark Field runs on
Microsoft Windows Mobile or Windows Embedded Handheld.

ProMark Field allows you to determine positions of points
with centimeter precision through one of two types of
projects:

e Post-processed Project: Centimeter-accurate positions for
your surveyed points will be computed at the office by
specific post-processing software (SPSO, GNSS
Solutions) after raw data have been collected in the field.

® Real-time RTK Project: Centimeter-accurate positions for
your surveyed points are determined in real time using the
data sent by a corrections provider to refine all positions
computed from the received satellites.

This means a specific data link needs to be implemented
for the acquisition of these corrections.

Additionally, you can stake out a list of points stored on
the receiver as a job, possibly assisted by built-in voice
guidance. (Alternately, the stakeout function can be used
in all types of projects for navigation purposes.)

You can also determine a local coordinate system (3D
grid) through the calibration function.

Whatever the type of project you choose, ProMark Field will
always require that you first create a job:

e Ajobiseitherafile in csv format (a standard spreadsheet
format) or in shp format.
A job in shp format will contain only a single type of
object, i.e. it will hold exclusively 3D points, 3D lines or
3D polygons. When creating an shp job, you can define
attributes for the points, lines or polygons you will log.
Later, during the data logging phase, you will be able to
assign values to these attributes. SHP jobs can be used in
real-time projects, not in post-processed projects.
All points stored in a csv job can be exported to a text (txt)
or DXF file. Conversely, points stored in a text file can be
imported into a csv job open in ProMark Field. SHP jobs
can be exported to DXF.

e When starting a new project, the job file may be either
empty or holding a list of stakeout points (in that case, the
job file is usually not created from scratch but downloaded
from an office computer). As you progress in your project,
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a full description of each of the surveyed points (name,
coordinates, solution status, PDOP, number of satellites
used, etc.) will be saved to the job file.

In a real-time RTK project, the coordinates of all the
surveyed points saved to the job file will feature
centimeter accuracy. In a post-processed project, they will
only be meter accurate.

Points may be logged individually (static or stop & go
surveying), or automatically along a line (trajectory) at a
preset interval of time or distance (continuous kinematic
surveying).

ProMark Field can host a background map showing all the
useful details of your working area. Background maps should
be in ecw, osm, bmp, gif, tif, jpg or jp2 format. They can be
viewed on the map screen in the background.

ProMark Field integrates a large virtual keyboard to make
data entry easier in the field. When enabled, this keyboard
appears automatically on the screen every time you tap inside
a user-editable data field.

The ProMark Field keyboard is a good alternative to the
Microsoft operating system’s smaller on-screen keyboard. It
can however be disabled if the smaller Microsoft virtual
keyboard is more suitable in your case of use.

ProMark Field allows you to set the receiver as an RTK base,
generating corrections data in one of the commonly used
formats (RTCM, CMR, CMR+ or ATOM). ProMark Field will
allow you to configure the data link through which corrections
will be delivered to users, based on the use of the receiver’s
built-in cellular modem or an external cell phone via
Bluetooth, or using an external UHF radio transmitter.

ProMark Field supports the built-in e-compass. See E-
Compass & External Device on page 66.



Installing ProMark Field

Installation
Procedure

This section describes how to install ProMark Field using an
office computer.

All languages are provided in a single installation package.
When starting installation, the interface language is selected
automatically based on the device's system settings. So you
should first go to Settings > Regional Settings and select the
language you wish to use in ProMark Field. After making this
choice, you may need to restart the device.

If Windows XP (or older OS version) is used on your computer,
you first need to install Microsoft Active Sync on your office
computer.

If Windows Vista or Windows 7 is used, you don’t normally
need to install an additional program on your computer.
However, if the installation of the ProMark Field software
fails, you will have first to install Windows Mobile Device
Center and then resume the installation of ProMark Field.
The latest versions of ActiveSync and Device Center can be
downloaded from http://www.microsoft.com/en-us/download/
details.aspx?id=14 for Windows Mobile Device Center and
http://www.microsoft.com/en-us/download/
details.aspx?id=15 for ActiveSync.

IMPORTANT! If you are upgrading ProMark Field, you need to
uninstall the previous version of ProMark Field both from the
receiver, using Start, Settings, System, Remove Programs, and
from the office computer.

Place the receiver on the docking station.

Connect the docking station to your office computer using
the USB data cable provided.

e Turn on the receiver.

¢ In the email you received containing the proof that you
purchased ProMark Field (a number called “POPN” for
Proof Of Purchase Number), click on the link provided in
this email. This takes you to a page on the Spectra
Precision website providing instructions to help you
complete the installation of ProMark Field.

e Click on the link found on this web page. This causes the
installer to be downloaded. Then the ProMark Field Setup
Wizard is started automatically. During this sequence, the
following three software modules are installed: TTS Base,
Required Data and ProMark Field.




After each module has been installed successfully, tap OK
on the receiver.

Then the Option Manager utility program is installed.
Then a welcome dialog box opens: Click Next>.
Enter the POPN provided in the email.

Click Next>, then click Finish twice. Installation is now
complete. ProMark Field is now ready for use.



Getting Started With ProMark Field

Connecting the
External Antenna

Launching
ProMark Field

Description of the
ProMark Field
Main Window

Connect your external antenna to the receiver. The following
icon appears at the bottom of the screen, indicating that the
antenna is properly connected to the receiver.

If the external antenna is missing or not properly connected,
then the message “No external antenna” will pop up on the
screen.

This message will naturally appear if you are using an SP60
GNSS receiver, typically connected to ProMark Field via
Bluetooth. In this case, just ignore the message.

Tap Start>ProMark Field or tap ProMark Field on the Home
screen. The main ProMark Field window is described below.

Note: Spectra Precision recommends you do not keep GNSS Toolbox
running when using ProMark Field.
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e [1]: Status bar. From left to right, by column (These
information lines will not appear until the receiver can
determine its own position):

— Column #1:




Number of satellites currently used in position
computation.
“BASE"” permanently displayed if the receiver is used
as a base, otherwise position computation status if the
receiver is used as a rover. In the latter case, the
position computation status may take one of the
following values:

Status | Operating Mode
Autonomous | GPS only
Conventional Differential GPS using corrections from a

DGPS
beacon or a base.
SDGPS SBAS Differential
FLOAT RTK, subfoot accuracy
FIXED RTK, centimeter accuracy
— Column #2:

Current value of PDOP.

Age of corrections in all differential modes (Blank if no
corrections received, or if a base).

— Column #3: Current values of HRMS and VRMS

— Column #4: “REC” if the raw data logging option is
unlocked and active.

[2]: Name of the currently open job.

[31: This symbol shows your current position. The arrow
points in your last walking direction.

[4]: Current zoom setting. The current value of scale is
provided, based on the currently selected unit.

[5]: Current 3D position of the receiver (no coordinates
displayed if the receiver has not determined its position
yet).

[6]: Log button. Use this button to log the position of the
point where the external antenna is currently located. The
button is grayed until GPS positions are computed and a
job is open. You can use either the on-screen Log button
or the left-hand “~" key on the keyboard to access the Log
function.

[7]1: Button used to show or hide the virtual Microsoft
keyboard.

[8] Menu button. Gives access to the ProMark Field
function menu. You can use either the on-screen Menu
button or the right-hand “~" key on the keyboard to show
or hide the function menu.



Menu Option ‘ Function
Stop Use this option to stop the current logging.
Pause Use this option to pause the current logging.

RTK only. Use this function to be guided to points you are
requested to go to. Alternately, can be used for navigation

Stakeout... purposes, whether in real-time RTK or post-processed

projects.
e Use this option to choose one of the available methods to

Initialize P,
speed up the initialization process.
RTK only. Use this option to determine a local coordinate

Calibration system from points the coordinates of which are known in
that system. Available only if a projection is used in the
coordinate system.

Zoom In Increases the scale of the map view by one step.

Zoom Out Decreases the scale of the map view by one step.

Job Gives access to job-related functions: New, Open, Points

(and Properties if a job is already open).

Allows you to set the receiver as a base or a rover and
Configuration | perform different settings, including setting up the data
link to acquire/generate RTK corrections.

Allows you to access the following settings: Survey, Units,
Options Feature Codes, Map, View, E-compass, Tolerances,
External Devices, Voice and Keyboard.

Gives access to three tabs describing the current GPS
reception status, in digital (Position) or graphical (Satel-

Status lites, Signal) form. (In fact the GNSS Status function from
the GNSS Toolbox.)

About Displays the installed version of ProMark Field.

Exit Quits ProMark Field.

[91: Area showing a map of the working site (map screen).
Tapping anywhere within this area will return the
horizontal coordinates of the tapped point (expressed in
the coordinate system used in the job). Tap ok to close the
window providing these coordinates.

[101: Zoom in/out buttons

[11]: Battery status

[12]: Volume setting, for voice guidance (when activated)
[13]: Phone status

[14]: Connectivity status.

[15]: Microsoft Windows button; Used to switch between
the Microsoft Start screen and the ProMark Field
application when ProMark Field is running.



Dragging the Map
on the Screen

Setting General
Parameters

ProMark Field

o Yo 4 @ 13:38

Type:
(®) Stop-and-go kinematic

() Continuous kinematic

Mode:!
® Reatng]

() Post-processing

survey [Units [Feature Codes [Map g: »
® ® )

[16]: Takes you to the Microsoft Home screen by
minimizing the ProMark Field window. Tap on the ProMark
Field icon (E4) at the bottom of the screen to return to
ProMark Field.

Use one of the following two methods.

Press the ESC key to move the arrow symbol representing
your current position back to the center of the map screen.
Following this action, the whole screen is updated to
reflect the map shift.

Drag the stylus in the desired direction.

A routine is also implemented bringing your current position
back to the center of the screen after 15 seconds of idle time
on the map screen.

1.

Tap Menu>Options.....This opens the Survey tab on which
you should choose the type of survey you wish to perform.
These settings only make sense if you are using your
receiver as a rover. Ignore them if the receiver is used as
a base.

e Type: Choose whether you will be using your rover in
static, stop & go kinematic or continuous kinematic
mode, Note that a rover cannot be used in static if
intended to be used in a real-time application.

e Mode: Choose whether you will be performing a real-
time or post-processed job with your rover. The choice
you make here impacts the available initialization
modes. If you select “Real-time”, four initialization
modes will be available whereas only two will be
possible if “Post-processing” is selected (see
Initialization on page 52).

These settings are not part of the job itself, which means
they won’t be restored automatically next time you re-open
the job.

Please keep this setting unchanged until you open a new
job. At that time, you may decide to keep or change this
setting depending on the nature of the new job.

NOTE: Only the real-time mode can be used if an shp job
is open.



2. Tap on the Units tab located at the bottom of the screen
and select the distance (linear) units you wish to use.
Choose between “kilometers/meters”, “miles/feet” and
“miles/US feet”.

3. Tap on the View tab and choose one of the two available

ProMark Field &% Y, ¢ i 1341 options to orientate the map:
Map oretaten: ¢ North Up: Map orientation is fixed. The top of the map
® arth o] screen will always give the North direction.
() Course up

e Course Up: Map orientation will change as you walk.
The map will rotate in order to have your course always
orientated upward on the map screen. This option
cannot be used if a georeferenced background map is
displayed.

Units |Feature Codes [Map  iew Eg: 3

4. Tap on the Feature Codes tab. Use this tab to name all
types of points you will be surveying with your receiver
(e.g. pavement, fence, etc.). Then as you work in the field,
it will be easy for you to associate a feature code with each
of the points you will be surveying.

Tap on the Add button to add a new feature code and then
tap OK to validate the new entry. Repeat this operation as
many times as necessary. Feature codes are stored in a
separate file, independently of jobs, and so are available
for use in any new job you create.

5. Tap on the Tolerances tab. Use this tab to set the upper

limits of error on the position solution, both along the
orzoreel preceni 10| horizontal and vertical axes. There is a third field allowing
Vertical precision: (002 |m you to set separately the tolerated hOfiZOI’]ta| error for all
Stboout el staked points.

In practice, tolerance settings will trigger error messages
whenever you try to log a point with current HRMS and
VRMS values higher than the set tolerances. Error
message [11 will appear in this case (see below). In
Toronces fEstema bevices [Voice [k 4] ¥ addition, error message [2] (see below) will appear if you

(] e attempt to stake out a point that is not found within the
acceptance circle (stakeout tolerance).

(1] (2]

ProMark Field

('J) Out of tolerance.

( ?) Poor accuracy, Continue?

Continue?

Cre) (o)

6. Tap on the Voice tab. Use this tab to enable or disable the
voice guidance function.



Minimizing the
ProMark Field
Window

Quitting ProMark

10

Field

When enabled, vocal information is provided when the
receiver delivers its first position solution, and every time
the position status changes state. In stake out, vocal
instructions (distance and direction to point) are regularly
provided to guide you to the stakeout point until you get
to that point. When raw data are collected in static mode,
vocal information is given to indicate a change to the
current value of the observation timer (see Rover
Collecting Raw Data in Static on page 23).

7. Tap on the Keyboard tab. Use this tab to enable or disable
the large on-screen keyboard. The large keyboard is only
available for use within the ProMark Field application.
Only the Microsoft smaller keyboard can be used when
working from within the operating system.

8. For background maps (Map tab), see Adding Background
Maps on page 62.

9. For connecting external devices and using/calibrating the
e-compass, see E-Compass & External Device on page 66.

10.Tap OK to validate all your choices.

Tap in the upper-right corner of the map screen.

To re-open the ProMark Field window, either tap on “ProMark
Field” on the Home screen or the icon at the bottom of the
Home screen.

Minimizing the ProMark Field window has no effect
whatsoever on software operation. The receiver will continue
to operate normally while the window is minimized.

Use the Menu>Exit option to quit the program.

Caution! Tapping in the upper-right corner of the screen
only minimizes the ProMark Field window and so does not
fully exit the program.

If a GSM modem is being used to acquire corrections when
you ask the program to quit, the message “Disconnect data
link?” will show up. ProMark Field will quit only after you have
answered the question.



Creating a New Job

During your First
ProMark Field
Session

After entering the activation code, ProMark Field displays the
map screen. Do the following to create a new job.

1. Tap Menu>Job>New...

ame: .

Locstion: 2. Enter the following parameters:

Folder e Name: Enter a name for your job using the Microsoft
virtual keyboard, or the large ProMark Field keyboard,

Type if enabled.

e Location: Choose the storage medium where to store
the job file. You can choose between “Main memory”,
“Storage Disk” (resident memory), or “Storage Card”
(if there is an SD card inserted in the receiver).

¢ Folder: Choose a folder where to store the job file you
are creating.

The None option stands for either the “My Documents”
folder in the main memory, the root folder of the
storage card or the “Storage Disk” folder in the main
memory. Any other option available from the drop-
down menu can only be a sub-folder of the “My
Documents” folder in the main memory, the root folder
of the storage card or the “Storage Disk” folder in the
main memory.

If you want to use a subfolder where to store your job
files, tap Create New Folder. You can only create
subfolders in the “My Documents” folder, on the
storage card, or in the “Storage Disk” folder.

NOTE: “Storage_Disk” has a higher storage capacity
than “My Documents” (located in the Main Memory).

e Type: The job may be saved either as a survey file
(“csv” extension), or as a 3D shape file (“shp”
extension). If you choose to create a shape file, you
need to specify whether it will be a point, line or area
shape file.

3. Tap Save to create the job file. You are then asked to
choose a coordinate system for the job. Proceed in this
order:

11



Horizontal Cacrdinate Systen:
[usa ]

[mapss-corsae ]

Vertical Datum:

12

. Choose the World Geodetic System or the country where

your field operations will take place.

. In the field just underneath, choose the datum used
. In the field just underneath, choose the projection used.
. Choose the vertical datum in the last field. The default

possible choices are:

— Ellipsoid: Each altitude or height value is simply
determined with respect to the selected ellipsoid
(second field above).

— EGMB84: Each altitude or height value is still initially
determined with respect to the selected ellipsoid but a
correction is applied to that value. The correction is
read from the EGM84 geoid (Earth Geoid Model 1984,
a global geoid model) and is specific to the computed
horizontal position.

— MN75: Each altitude or height value is still initially
determined with respect to the selected ellipsoid but a
correction is applied to that value. The correction is
read from the MN75 geoid model (a Romanian model).

Other geoid models may be downloaded to the receiver
from the Spectra Precision website. Once downloaded,
they are made available as possible choices in the Vertical
Datum field.

NOTE: If none of the available horizontal systems and
vertical datums are suitable, then you can create a
specific coordinate system by tapping New on the
coordinate system selection screen. To create a new
coordinate system, see Defining a User System on
page 14.

. Tap OK. If you chose to save the job in csv format, this

terminates the job creation procedure right away. The
software will close the currently open job and open the
new one instead.

But if you chose to save the job as an shp file, ProMark
Field will then give you the option of defining attributes for
each point, line or polygon you will collect:



— Tap Add. You may define as many attributes as

Protark Feld____{* G, d¢ @ 15:53 necessary. Eight different types of attributes are

TS [rvee available (see table below).

B3 vicinity Menu

[ElDate Date

B Time Time

12310 Homeric Attribute Purpose Additional

Type P Information Needed
Text Entering comment, etc. Maximurn number of
characters.

[#aa= ] [Remove | [Fodir— | Choosing an option (menu item) that | All possible menu

Menu suits the attribute for the collected items for this attri-

Attaching a picture to the collected
Image
data.

Voice Recording voice comment

Max. number of dig-

Numeric |Entering a number. its and decimal
places.
Date Entering the current logging date
(mm/dd/yy).
Time Entering the current logging time
(hh:mm:ss)

Choosing “Yes” or “No” in response to
Yes/No |the statement suggested by the attri- |-
bute name for the collected data.

— Name and define each attribute you add. Most
attributes may be named at your convenience, except
for voice, image and time attributes which are
automatically named "Sound”, “Picture” and “Time”
respectively.

— Tap OK once you have added and defined all the
attributes you need. This will terminate the job
creation procedure. The software will close the
currently open job and open the new one instead.

NOTE: From this time on, you can no longer change
the list of attributes defined for the job.

Subsequent Uses  The next time you launch ProMark Field, the program will
of ProMark Field open the job you last opened.
If this job is no longer present in the receiver, then a message
will warn you that the program has been unable to open that
job. You will then have to create a new job or open an existing
one.

13



Defining a User
System

PraMark Field o Yo @ 14:46]

Projection:

Hame: |USER Zane

lsttudeoforign_ |
centralmeridian0 |
standardparaliel 10|
standardparalelzlo |
flseeastingd  |m
fassrorthingll |m

Projection | Datum

Opening an
Existing Job

Viewing the
Properties of the
Open Job

Working on Points

14

e Tap on the New button.

e Select the type of projection you wish to use in your
coordinate system. Depending on that choice, you will
have to enter a certain number of parameters.

Remember every time you create a new projection and you
have to enter the latitude and longitude of origin, or the
central meridian, these must be expressed in degrees with
eight decimal places (ddd.dddddddd). On the other hand,
false eastings and false northings should always be
expressed in meters, even if a different unit has been
selected in the Units field on the same screen.

e After you have named and defined your new projection
and datum, just tap OK to save the new system and choose
it as the system used in the current job. This will take you
back to the coordinate system selection screen on which
you will now be able to see how the new USER coordinate
system has been defined (new projection and datum
names displayed in the second and third fields
respectively).

e Tap Menu>Job>Open.... ProMark Field browses all the
folders in search of all the *.csv or *.shp files stored in the
receiver (depending on how you set the Type field). A new
window then opens listing all these jobs.

e After you have found the job you wish to open, tap on its
name in the list. This opens the job and takes you to the
map screen where you can see the points already logged
in that job.

e Tap Menu>Job>Properties. ProMark Field then displays a
two-tab window. The first tab provides the job’s name,
type and location (folder). The second one views the
properties (projection and datum) of the coordinate
system used in the job.

e Tap OK or press ESC to return to the map screen.

You can easily access the complete list of points contained in
a job to perform one of the following functions:

e Find a point
e Edit a point
e Delete a point



e Add a point (stakeout point, installation point for a base,
etc.)

After opening the job in ProMark Field, do the following:
e Select Menu>Job>Points. A two-column table appears

listing all the points contained in the job. The first column
oois fa provides the point ID and the second, the point
o . description (if any). The point description may take one of
oo i the following values:
§§§§ EEE — Blank (three hyphens shown)
Ulm ‘ Pm‘m ‘ — The feature code you assigned to the point when
Add... De-lete... |Ogg|ng It
e = — The result of a stakeout function (<Point

ID><Horizontal_Coordinates><Cut/Fill_value>) (see
Using the Stake Out Function on page 20).

— Any text string you wish to assign to the point (base
location, etc.)

¢ Finding a Point: Tap Find..., then successively type on Id
and Description in the Attribute column to set your search
criteria.

Then tap Find. The search results are then displayed (one
or more points; the list will be empty if none of the points
meet your search criteria). At this stage, you can either
edit or delete the selected point.

e Editing a Point: Select the point you want to edit from the
complete list of points, or from the list of searched points
(see above). Then tap Edit.

The Edit function allows you to change the ID, the
description and the three coordinates of the point.
ProMark Field will accept that several points in the job
have the same point ID.

¢ Deleting a Point: Simply select the point you want to delete
from the complete list of points, or from the list of
searched points (see above), then tap Delete. ProMark
Field will ask confirmation before actually deleting the
point

e Adding aPoint: Tap Add.... Enter the ID, the description and
the three coordinates of the new stakeout point. The
content of the Description field is left to your choice: it
may be left empty, set to one of the feature codes you
defined earlier for the job, or freely defined. Tap OK when
the definition of the point is complete. The new point then
appears in the list.

15
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More About Job
Files in CSV
Format

There is an additional procedure to delete points from a job,
based on the use of the map screen:

e Adjust the map screen (zoom, drag) to make visible on the
screen the point you want to delete.

e Tap on the point. This opens a new window showing its
properties.

[ ]

Tap on Delete in the lower-left corner of the window. The
point is instantly deleted from the job (no user
confirmation required).

Job files in “csv” format are standard spreadsheets that you

will

later be able to open using SPSO, GNSS Solutions,

Microsoft Excel, Open Office, etc.

El gff.csv.

H | LM N o|P|] o R[S
| 1 [288.257223569] | TOWGSE4[0 0 0 0 0 0 0] PRMEMGreenwic0] UNITT'De 00174532 WIS L East] | AMIS[Lat" North]] VE
2 [Latiuce Longitude _ Afiude Defta X E(Dela ¥ E(Detia Z ECSatelitePDOF Staus GLOMASHRME VRMS Yo Morth Day  Hour M
(3| 47207517 1 S0004685 89211 a0 0 11 15Doss v 077 13 s I
4| arzs6e732) 1 50904642 65104 o o 0 11 150685 v o4 147 0 8 [EIT)
| 5 | 4729807322| 15000484 89145 o 0 0 11 15D6PS v 0816 1383 2010 ] 13 14
6| a7zesarsis r.soe0dss2 sotes o o o 11 15Dors v omte 1 o s EIT)
7| arasmerans .sus0desz eanrs o 0 0 11 1506 v oss g8 w0 s [EIT]
5| 47asmarais -1soouss avm3 a0 0 11 14Doss v 081 1518 a0 s (I
G| 729733 1s0s04Er 69223 o o 0 11 140685 v 0805 1ast 0 8 [EIT)
| 10 47.29807305| 15000488 89.248 o o 0 11 1.4D6PS v 0783 1447 2010 3 15 14
1| 47289728 150804875 53234 o o 0 11 14DoPs v 077 tam w8 EIT)
12| arzscarzrz -1.50904083 68209 o 0 0 11 140608 3 o761 a9 a0 s IR
13
[14]
[ 15
[ 16 |
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A job file in csv format lists all the points logged during a
project (one point per row). The coordinates of each point are
those computed in real-time by your receiver. The file also
contains various information listed in the table below.



CsvFile | Parameters
Above the table: |Coordinate system used
Site ID
Description
Coordinates (X, Y, Z and/or Lat, Lon, Alt)
Delta X, Y, Z (ECEF)
Number of satellites

Position solution status (Autonomous, DGPS, SDGPS,
FLOAT or FIXED)

GLONASS status (Y or N)

HRMS & VRMS values

Date & time

Occupation time

Antenna height value

Antenna height measurement type (slant or not, “1” if slant)
Offsets (distance and bearing)

Table columns:

When a job is open in ProMark Field, all the points contained
in that job can be seen on the map screen and the properties
of each of these points can be displayed by simply tapping on
their location. The complete list of points present in the job
can also be listed using Menu>Job>Points.

IMPORTANT! In job files, a distinction must be made in
terms of position accuracy between RTK (real-time) projects
and post-processed projects during which collecting raw data
is required:

e In post-processed projects, the coordinates only feature
autonomous or differential GPS accuracy, whichever is
available at that time. It's only after post-processing, and
provided the collected raw data are good quality, that
centimeter-accurate coordinates will be delivered for your
points.

e In RTK projects, the coordinates provided in the job file
are directly centimeter-accurate, as long as RTK
initialization is maintained (i.e. all position solutions are
“fixed”).

A job file may also be used to hold points you would like to
stake out. In that case, the file will usually be prepared
separately (in SPSO or GNSS Solutions for example), then
downloaded to your receiver for use in ProMark Field.

17




Importing/Exporting Jobs

Exporting Jobs

Avalable fields Selected ficlds

Gatelites
PDOP

Status
[Nt used field

]
Description
Latitude
Longituds:
ltitue
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Importing Text
Files

The list of points held in a csv job file can be exported to a
user-defined text file or to DXF format. Shp jobs can only be
exported to DXF. With the job open in ProMark Field, do the
following:

Tap Menu > Job > Export.

Enter a name for the text file that will be created by the
Export function.

Choose a location and a folder where to store the file once
generated.

Tap Save.

Select the type of information you want to export for each
point in the job. ProMark Field lists all the fields for which
information is available for each point. Use the left arrow
to create the list of fields you want to export for each
point.

Select the character used as field separator. This may be
a comma, a semicolon, a space or a tab.

Tap OK when you are ready to export the list of points.
When finished, ProMark Field indicates the number of
exported points (number of records).

Points can be added to the open csv job as text files (the
Import function is made unavailable when an shp job file is
open). Typically you will use this function to import a list of
stakeout points. To be imported successfully, a text file needs
to comply with the following rules:

Each point description occupies one line. The same field
separator is used throughout the line.

Each point description uses the same sequence of fields
(e.g. first Point ID, then Point Description, then Northing,
then Easting, etc.).

You may add a header line to ease identification of each
field in the next lines when you open the file with a
standard text editor. The header line will be ignored when
the file is imported to the ProMark Field job.

Point coordinates should be expressed in the same
coordinate system as the one used in the job.



Latitude and longitude should be expressed in degrees
and fraction of a degree, with up to 9 decimal places
(DDD.DDDDDDDDD).

File example using the comma separator:

B Import999.txt - Notepad g@@
Fil= Edit Format Wiew Help
1D, Description, Latitude, Longitude, Altitude ~

5200,5ection412,3354,125,1025,235,52,. 124
£201,Section412,3325,.228,1020,954,51.698

5202,5ection412,3300.544,1016.167,51.854 2

Follow the instructions below to import a list of points from a

text file:
e Tap Menu > Job > Import. ProMark Field lists all the text
Provork Field & Y, & @ 1525 files stored on your platform.
- . * Tap the name of the text file you would like to import. This
EEEE ?t;tﬁg opens a new window on which you can customize the
EE;USMH e import function. . . .
Occupation tme e Select the type of information you would like ProMark
Field to pick for each point from the text file. ProMark
separater B 5 Field lists all the fields that it will be able to process once
imported in the job. This list is displayed on the left-hand
side of the window. Use the left arrow to create the list of

fields that ProMark Field will actually import for each
point.

¢ Indicate which character is used in the text file to be the
field separator. This may be a comma, a semicolon, a
space or a tab.

e Tap OK when you are ready to import the list of points.
When finished, ProMark Field indicates the number of
imported points (number of records).
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Running a Post-Processed Project

Choosing the
Survey Type/Mode
and the System
Setup

Use the Survey tab on
ProMark Field’s Options
menu for this setting.

ProMark Field

- Y & @ 1705

Type:
() static

() Stop-and-go kinematic
() Continuous Kinematic
Mods:

() Real-time

() Post-processing

[Urits |Feature Codes | map |
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Read the table below to choose the survey type and mode and
the system setup suitable for your project.

Your Project

Collecting Raw Data on
One Point;

You want to collect raw data
at the same location
throughout the project. The
receiver is used either as a
base or a rover.

Setup
Receiver and antenna

mounted on a tripod:

= | Static

Survey

Post-processing,

Collecting Raw Data on
Several Points:

You want to go to several
points and perform static
occupations on each of
these points. Raw data will
be collected continuously
throughout the project.

Collecting Raw Data along
aLine:

You want to walk along a
line and let the receiver
automatically log a series of
points along the way. Raw
data will be collected contin-
uously throughout the proj-
ect.

Receiver and antenna

mounted on a pole or bipod:

Post-processing,
Stop-and-go Kine-
matic

Post-processing,
Continuous kine-
matic

Reminder: If you are using a base/rover system, remember in
all cases of use, the two receivers should collect raw data at
the same time at their respective locations, using the same
recording interval, and with no interruption allowed.




Typical Setups On a Tripod (static survey):

e Ifyou are usinga ProMark 120, place it in its field bracket
and mount the assembly onto one the tripod’s legs. Insert
the antenna vertical extension (a short pole provided along
with the receiver) at the top of the tripod. Then secure the
antenna provided at the top of this short pole. Connect the
antenna to the receiver antenna input using the coaxial
cable provided.

e |fyou are using an SP60 GNSS receiver, place it at the top
of the antenna vertical extension fastened on the tripod.
Make a Bluetooth connection to the SP60 from your data
controller.

¢ |[nstall the tripod over the chosen point (the reference
point for a base, the surveyed point for a rover).
e Skip to page 22 for a base, page 23 for a rover.

On a pole or bipod (kinematic survey):

e [fyouareusingaProMark 120, place it in its field bracket
and mount the assembly onto the pole at a suitable
height. Then secure the GNSS antenna provided at the top
of the pole.

If you are using an SP60, place it at the top of the pole.

e |f you are using a ProMark 120, connect the GNSS
antenna to the receiver antenna input using the coaxial
cable provided.

If you are using an SP60, connect the data collector used
to the SP60 via Bluetooth.

e Determine the length of the pole. The real height of the
antenna will be deduced from this value

e Skip to Rover Collecting Raw Data in Stop & Go Kinematic
on page 26 or Rover Collecting Raw Data in Continuous
Kinematic on page 28.

>

IMPORTANT! Choosing the right setup before starting
collecting raw data is crucial.

Modifying the setup after starting data collection will have a
detrimental effect on the post-processing of your field data.

With ProMark 120, please follow the recommendations below
once data collection is started:

e DO NOT change the external antenna.

e DO NOT switch between external and internal antenna (by
plugging / unplugging the external antenna cable).
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Base Collecting
Raw Data

Preparing for a

Bluetooth connection to

SP60
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e DO NOT change the tracking mode (in GNSS Toolbox,
GNSS Settings).

Not following these recommendations will inevitably force the
receiver to close the current raw data file and create a new
one, thus impeding seriously the outcome of the post-
processing step.

e Set up the base at its planned location as explained in
Typical Setups on page 21. Measure the antenna height
according to the slant measurement method, using the HI
tape provided:

— Insert the end of the tape into one of the three height
marks located at the edge of the antenna radome (as
shown).

— Unfold the tap until you place the tip located at the
other end of the tape on the reference point.

— Read the graduation directly on the tape: This is the
slant antenna height.

e Turn on the receiver, run ProMark Field and create a job
as explained in Creating a New Job on page 11.

* Go to Menu>Options. On the Survey tab, select “Post-
processing” as the survey mode. As the survey type,
“Static” should logically be selected but when the
receiver is configured as a base, the survey type setting is
simply ignored.

e Tap OK.

e Tap Menu and select Configuration...

e Select “Base” from the Configuration drop-down list

e Tap Settings.

e On the GNSS tab, select the “Internal” GNSS receiver if
you want to work with the GNSS antenna connected to the
data collector’s external antenna input.

If you are using an SP60, select “External” and
“Bluetooth”. Then tap Add to start scanning for Bluetooth
devices. Select the Bluetooth device corresponding to
your SP60 and then tap Add Selected.

e Tap on the Antenna tab,

e Enter the antenna height you have just measured and
select “Slant”, corresponding to the measurement
method used.

e Select the antenna type used (setting available only if the
“internal” GNSS receiver is selected).

e Keep the Virtual Antenna option cleared.



ProMark Field
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Rover Collecting
Raw Data in Static

However, you will need to enable this option if the base
antenna used is unknown to the software used to post-
process the collected base data. In that case, the
collected raw data will be adjusted as if they had been
collected with the standard ADVNULLANTENNA.

Tap on the Site tab. In the Site ID field, enter a name of your
choice for the point where the base is installed (e.g.
“BASE"). This name will be saved in the base raw data
file, not in the job file.

If however a point accurately describing the base position
is stored in the job, you can select this point after tapping
on the [=] button. In that case, the existing point name
assigned to the base position will also be saved to the base
raw data file.

On the Recording tab, make sure the Record raw data for
post-processing function is enabled, check that the storage
medium used to store the collected data is the one you
really want to use (it is a good practice to use a Storage
Card) and choose the recording interval (default: 1
second). To change the storage medium, see also
Changing the Storage Medium for Raw Data Collection on
page 51.

Tap OK to complete the base configuration step. Tap OK
again to start collecting base data. Let the base operate on
its own until the end of the survey. The screen is then as
shown in the left-hand column.

At the end of the survey, come back to the base, select
Menu, Exit to end the working session. This will
automatically close the raw data file.

NOTE 1: The base will automatically start collecting raw
data next time you run ProMark Field.

NOTE 2: The Log function is greyed (unavailable) when
the receiver is configured as a base,

Set up the rover as explained in Typical Setups on page 21
and measure the antenna height according to the slant
measurement method, using the HI tape provided:
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— Insert the end of the tape into one of the three height
marks located at the edge of the antenna radome (as
shown).

— Unfold the tap until you place the tip located at the
other end of the tape on the surveyed point.

— Read the graduation directly on the tape: This is the
slant antenna height.

Turn on the receiver, run ProMark Field and create a job
as explained in Creating a New Job on page 11.

On the Options menu, select “Static” and “Post-
processing” on the Survey tab, then tap OK.

Tap Menu and select Configuration...

Select “Rover” from the Configuration drop-down list
Tap Settings.

On the GNSS tab, select the “Internal” GNSS receiver if

you want to work with the GNSS antenna connected to the
data collector’s external antenna input.

If you are using an SP60, select “External” and
“Bluetooth”. Then tap Add to start scanning for Bluetooth
devices. Select the Bluetooth device corresponding to
your SP60 and then tap Add Selected.

Tap on the Antenna tab,

Enter the antenna height you have just measured and
select “Slant”, corresponding to the measurement
method used.

Select the antenna type used (setting available only if the
“internal” GNSS receiver is selected).

On the Recording tab, make sure the Record raw data for
post-processing function is enabled, check that the storage
medium used to store the collected data is the one you
really want to use (it is a good practice to use a Storage
Card) and choose the recording interval (default: 1
second). To change the storage medium, see also
Changing the Storage Medium for Raw Data Collection on
page 51.
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Tap OK to complete the rover configuration step. Tap OK
again to return to the map screen.

Tap Log. In the Site ID field, type the name of the surveyed
point. Optionally, add a point description in the field
underneath. This may be one of the feature codes you
defined earlier.

On the Antenna tab, you may also check the antenna
height and type entered previously and make last-minute
changes.

Tap OK to start collecting data on the point. The screen
now shows the following:

— The name of the Site ID being surveyed.

— The number of satellites for which raw data are
collected.

— The current value of PDOP.

— The time elapsed since the beginning of the data
collection.

— Range Achieved: An estimation of the maximum
baseline length, based on GPS L1 only and not the
currently selected tracking mode, and deduced from
the current amount of collected data for which
centimeter-accurate determination of the point
position will be guaranteed through post-processing.
The baseline length represents the distance between
the base used during post-processing and your rover.

— File: Name of the file in which raw data are being
saved.

— Folder: Name of the folder where the raw data file can
be found.

— Location: Hardware location of the folder and file.

When you estimate that enough data have been recorded,
taking into account the value of the Range Achieved, tap
Stop.

NOTE: You may tap on the Log button again and resume
data logging for the same Site ID name (or for a different
name). This will create a new raw data file (G file). In the
job file (csv file), this will result in two points collected.

Select Menu, Exit to close the job and quit ProMark Field.
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Rover Collecting In Stop & Go kinematic, the rover antenna is placed
Raw Data in Stop &  successively over several points and each time, a static
Go Kinematic occupation takes place for a preset time. Raw data are
collected continuously in the background.

e Set up the rover as explained in Typical Setups on
page 21.

e Turn on the receiver, run ProMark Field and create a job
as explained in Creating a New Job on page 11.

¢ On the Options menu, select “Stop & Go Kinematic” and
“Post-processing” on the Survey tab, then tap OK.

e Think about which initialization method you will be using
at the beginning of the project and take the corresponding
steps:

—  From Known Point: Go to the known point and place
the rover antenna exactly over this point.

— From Bar: Go to the base (fitted with the initializer bar)
and place the rover antenna at the free end of the
initializer bar.

e Tap Menu and select Configuration...
e Select “Rover” from the Configuration drop-down list.
e Tap Settings.
Preparing fora  ® On the GNSS tab, select the “Internal” GNSS receiver if

Bluetooth C"””edg’ggg you want to work with the GNSS antenna connected to the
- gy data collector’s external antenna input.
s eeciver If you are using an SP60, select “External” and
| Omers  Souteath ) “Bluetooth”. Then tap Add to start scanning for Bluetooth
CEer e

devices. Select the Bluetooth device corresponding to
your SP60 and then tap Add Selected.

e Tap on the Antenna tab,
e Select “Vertical” and enter the antenna height, which in

M this case corresponds to the pole or bipod length.
L & oK If you are using a fixed-height pole, just enter this height.

if you are using a height-adjustable pole or bipod, read the
graduation on this device, and then enter the read value
in the Antenna Height field.

e Select the antenna type used (this setting is available only
if the “internal” GNSS receiver is selected).

¢ On the Recording tab, make sure the Record raw data for
post-processing function is enabled, check that the storage
medium used to store the collected data is the one you
really want to use (it is a good practice to use a Storage
Card) and choose the recording interval (default: 1
second). To change the storage medium, see also
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Changing the Storage Medium for Raw Data Collection on
page 51.

Tap OK to complete the rover configuration step. Tap OK
again to return to the map screen.

Select Menu>Initialize and choose your initialization
method:

— If you select “From Bar”, ProMark Field asks you to
name the initialization point (the point will be saved to
the job) and possibly correct the antenna height on the
bar. Then tap OK. Keep the rover antenna on the bar
until the initialization time is up (60 seconds; see
progress bar on the screen), then carefully move this
antenna to the top of the pole or bipod, taking care not
to mask it.

— Ifyou select “From Known Point” (you are supposed to
stand on that point), choose that point from the list of
points stored in the job and stay there until the
initialization time is up (5 sec; see progress bar on the
screen).

Taking care to keep the pole upright and the antenna
unmasked, go to the first point you want to survey.

Tap Log. In the Site ID field, type the name of that point.
If you use a purely numerical value for this field, then
ProMark Field will automatically increment the Site ID
name after each site occupation. Optionally, add a
description in the field underneath. This may be one of
the feature codes you defined earlier.

On the Antenna tab, you may also check the antenna
height and type entered previously and make last-minute
changes.

On the Settings tab, preset the time required on each point
during which you should stay static (default: 5 seconds).
Offset tab: See Point Offset on page 54.

Tap OK to start marking the point. Countdown is started on
the point. Stay static until the time is up. The logged point
is now visible on the screen.

You may survey as many points as necessary in the same
job. You can later read the properties of each point
pertaining to the job by tapping on it on the map screen.
When you are finished with the job, select Menu, Exit to
close the job and quit ProMark Field. This will
automatically close the raw data file.

NOTE: The rover will automatically start collecting raw
data next time you run ProMark Field, unless you clear the
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Record raw data for post-processing option (in Menu>
Configuration >Rover >Settings, Recording tab) before you
quit ProMark Field.

In Continuous Kinematic, the rover is moved along a line,
marking points at regular intervals of time or distance, and
simultaneously and continuously collecting raw data.

Set up the rover as explained in Typical Setups on

page 21.

Turn on the receiver, run ProMark Field and create a job
as explained in Creating a New Job on page 11.

On the Options menu, select “Continuous Kinematic” and
“Post-processing” on the Survey tab, then tap OK.

Think about which initialization method you will be using

at the beginning of the project and take the corresponding

steps:

—  From Known Point: Go to the known point and place
the rover antenna exactly over this point.

— From Bar: Go to the base (fitted with the initializer bar)
and place the rover antenna at the free end of the
initializer bar.

Tap Menu and select Configuration...

Select “Rover” from the Configuration drop-down list
Tap Settings.

On the GNSS tab, select the “Internal” GNSS receiver if
you want to work with the GNSS antenna connected to the
data collector’s external antenna input.

If you are using an SP60, select “External” and
“Bluetooth”. Then tap Add to start scanning for Bluetooth
devices. Select the Bluetooth device corresponding to
your SP60 and then tap Add Selected.

Tap on the Antenna tab,

Select “Vertical” and enter the antenna height, which in
this case corresponds to the pole or bipod length.

If you are using a fixed-height pole, just enter this height.
if you are using a height-adjustable pole or bipod, read the
graduation on this device, and then enter the read value
in the Antenna Height field.

Select the antenna type used (this setting is available only
if the “internal” GNSS receiver is selected).

On the Recording tab, make sure the Record raw data for
post-processing function is enabled, check that the storage
medium used to store the collected data is the one you



attrbutes [Antenna | Settings Offset-
Cancel

really want to use (it is a good practice to use a Storage
Card) and choose the recording interval (default: 1
second). To change the storage medium, see also
Changing the Storage Medium for Raw Data Collection on
page 51.

Tap OK to complete the rover configuration step. Raw data
collection is now started. Tap OK again to return to the
map screen.

Select Menu>lInitialize and choose your initialization
method:

— If you select “From Bar”, ProMark Field asks you to
name the initialization point (the point will be saved to
the job) and possibly correct the antenna height on the
bar. Then tap OK. Keep the rover antenna on the bar
until the initialization time is up (60 seconds; see
progress bar on the screen), then carefully move this
antenna to the top of the pole or bipod, taking care not
to mask it.

— Ifyou select “From Known Point” (you are supposed to
stand on that point), choose that point from the list of
points stored in the job and stay there until the
initialization time is up (5 sec; see progress bar on the
screen).

Taking care to keep the pole upright and the antenna
unmasked, go to the start point of the line.

Tap Log. In the Site ID field, type the name of the start
point of the line.

If you use a purely numerical value for this field, then
ProMark Field will automatically increment the Site ID
name. Optionally, add a description in the field
underneath. This may be one of the feature codes you
defined earlier.

On the Antenna tab, you may also check the antenna
height and type entered previously and make last-minute
changes.

On the Settings tab, you may choose the rate at which the
software will log points (along the line) in the job file.
Points may be logged every x seconds or units of distance.
Choose what's best for you, depending on your speed
along the line.
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Offset tab: See Line Offset on page 54.

Tap OK to mark the beginning of the line.

“Logging...” then appears on the screen and you can see
the line being plotted on the map (i.e. a series of points)
as you walk along, based on the real-time position solution
computed by the receiver.

When you reach the end of the line, select Menu > Stop.

You may use the Pause/Resume function in the Menu when
the line is discontinuous. While in pause, ProMark Field
stops marking points according to the chosen time or
distance rate.

When you are finished with the job, select Menu, Exit to
close the job and quit ProMark Field. This will
automatically close the raw data file.

NOTE: The rover will automatically start collecting raw
data next time you run ProMark Field, unless you clear the
Record raw data for post-processing option (in Menu>
Configuration >Rover >Settings, Recording tab) before you
quit ProMark Field.

Assuming raw data files (G files) were collected directly on
SD Cards, one by the base, another by the rover, do the
following:

Copy the G files from the rover and the base to your
computer.

With Spectra Precision Survey Office (SPSO):
— Run SPSO.

— On the start page, click on Start new project.
— Click OK.

— Drag and drop the G files from the base, then from the
rover, onto the Plan View.

— Confirm/reject each G file by respectively checking or
clearing the Import box in the first column.

— Click OK.

— Define the projection used and click OK to import the
files.

— Click on Survey in the menu bar and select Process
Baselines. SPSO will then process all the baselines.

— Click on the Save button to save all the processing
results.

— Save the project.

With GNSS Solutions (former software, now removed from
Spectra Precision product portfolio):



— Run GNSS Solutions

— Select Create a New Project.

— Name the project.

— Click on Modify Default Settings and choose a coordinate
system.

— In the Import dialog box that shows up after selecting
the coordinate system, select Import Raw Data From Files
or ProMark/ProFlex Devices.

— Inthe Browse dialog box, select the G files you want to
import and tell GNSS Solutions whether you want a
local copy of these files or not.

— Click Open. GNSS Solutions converts the G files into B,
D, E and ION files (in the same folder if not copied to
the project folder, in the project folder otherwise) and
lists their properties in tabular form.

At this stage you may create a control point for the
base site and enter its true coordinates (more
information on this particular topic in the GNSS
Solutions Reference Manual).

— Select OK>To Import and Process Baselines. GNSS
Solutions will now import the files and post-process
the resulting baseline (more information on the results
in the GNSS Solutions Reference Manual).

NOTE 1: The convention used by the receiver for naming raw
data files (G files) is recalled below:
G<Site><Index><Year>.<Day>

Parameter ‘ Description

Raw data file header (ATOM format)

First four characters of the point name where raw data record-
ing took place

File rank in current day (A to Z, then AA to ZZ) (A for first file
logged in the day)

<Year> Last two figures of current year (“11” for 2011)

File extension; A three-figure number representing the current
day number in year (1.. 366)

<Site>

<Index>

<Day>

Example of file name for second file logged on Site ID 85X2
on June 6th 2011:
G85X2B11.157

NOTE 2: The ProMark Field job file is of no use in the post-
processing step. However, when defining control points in
GNSS Solutions, the job file may be useful as a separate
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memo, for example to copy the coordinates of the point where
the base was declared to be installed (cf. Site tab and Site ID
field).

NOTE 3: There is no implicit “connection” between a raw
data file logged by a receiver and the job file that was open
at that time. It is therefore your responsibility to create this
“connection” if that makes sense for your project.



Using Your Rover in a Real-Time RTK Project

Choosing the Read the table below to choose the survey type and mode
Survey Type and  suitable for your project.

Mode
Use the Survey tab on
ProMark Field’s Options Your Project Setup Survey
menu for this setting. Logging Points:

You want to collect centi-

Real-time, Stop &

' meter-accurate positions . ) .
e . ) P Receiver and antenna Go Kinematic
) static in real time on each of the )

. mounted on a pole or bipod:

(23 Stop-and-qo kinematic surveyed points.
() Continuous kinematic Logging Points a|°ng a
Mode: Line:
O Reartine You want to collect centi- Real-time. Continu
O Post-processing meter-accurate positions '

X . ous Kinematic
in real time, at regular

survey [Unis [Feature Codes [Map [ 4] ¥ intervals of time or dis-
& ¢ tance, along a line.

Staking out Points:

You want to be guided
successively to each of the
points listed in your job so
you can place a stakeon |
each of them (or simply go | =
back to each of them).

Real-time, Stop &
Go Kinematic

There is only one system setup possible for a rover used in a
real-time RTK project, which is to mount it on a pole or bipod:
e |fyou are usinga ProMark 120, place it in its field bracket
and mount the assembly onto the pole at a suitable
height. Then secure the GNSS antenna provided at the top
of the pole.
If you are using an SP60, place it at the top of the pole.
e |f you are using a ProMark 120, connect the GNSS
antenna to the receiver antenna input using the coaxial
cable provided.
If you are using an SP60, connect the data collector used
to the SP60 via Bluetooth.
e Determine the length of the pole. The real height of the
antenna will be deduced from this value
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Setting an RTK  Device used to receive corrections:
Rover e« Data collector's Modem:

— The antenna used is an external GNSS antenna
connected to the data collector’s antenna input: Make
sure you have purchased and inserted the SIM card
that will allow the modem to fulfill this task.

— The antenna used is that of an SP60 GNSS receiver:
ProMark Field DOES NOT support any network
connection (NTRIP or Direct IP) when used in
conjunction with SP60.

¢ Radio:

If you are using an external radio receiver with ProMark

120, connect the radio to the receiver through a POGO

cable (this accessory is available from Spectra Precision):
POGO Cable — For most models of supported radios, the POGO cable
P/N 111659 that should be used is the one with bare wires on radio
side (Unterminated POGO cable P/N 111659), which
means you have to add a connector that is suitable for
GND, 0.5 A your radio model. The POGO cable pinout is provided

Red

+DCIN*

Orange

+DCouT in the left-hand column. Some radio models can be
%GND,ZA configured directly from within ProMark Field.
Yellow E:EJ;)T(S — If you purchased a Satel Easy radio from Spectra
Geen e Ty Precision, then the POGO cable is provided with the
B UHE CTS suitable connector (it's part of the radio kit P/N
OGO 802144). You just need to connect this cable between
Connector the GNSS receiver and the Satel radio. The Satel radio
DC powerinput should be configured separately (this cannot be done

(12-28V DC/2 A external battery)

from within ProMark Field).

*; DC power output to UHF radio
(12VDC/0.5 A)

If you are using an SP60 GNSS receiver with its own
internal radio, no additional connection steps are needed
on data collector side besides the Bluetooth connection to
the SP60.

¢ Long-Range Bluetooth: Available only with SP60 GNSS
receiver. Corrections will flow through Long-Range
Bluetooth from a local base using an SP60 GNSS receiver
and a rover also using an SP60 controlled by ProMark
Field.

Step-by-step procedure:

e Turn on the receiver, run ProMark Field and create a job
as explained in Creating a New Job on page 11.

e (o to Menu>Options. On the Survey tab, select “Real-time”
as the survey mode. The Type parameter should be set to
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“stop-and-go kinematic” to log or stake out points, or to
“Continuous kinematic” to log lines.

Tap OK.

Tap Menu and select Configuration...

Select “Rover” from the Configuration drop-down list
Tap Settings.

On the GNSS tab, indicate which GNSS receiver is to be
used:

— Internal: ProMark Field will use the data collector’s
embedded GNSS receiver working either from an
external GNSS antenna connected to its external
antenna input (recommended) through a coaxial cable,
or from its internal GNSS antenna (not recommended
for high-accuracy surveying).

— External: ProMark Field will use an external GNSS
receiver, such as the SP60.

With SP60, you will typically choose Bluetooth for the
connection to this receiver, then tap Add to start
scanning for Bluetooth devices, then select the
detected Bluetooth device corresponding to the SP60
and finally tap Add Selected.to get ProMark Field ready
for a connection to the receiver via Bluetooth.

Tap on the Antenna tab,

Enter the antenna height, then select “Vertical”,
corresponding to the pole length, with the pole held
vertical.

Select the type of antenna used (only if the internal GNSS
receiver is selected).
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Tap on the Link tab and select the device through which
RTK corrections will be received. Make the required
settings depending on the choice of device made (modem
or radio). See the two tables below.

Internal GNSS Receiver Used:

Device

UHF Radio

Settings
Type (U-Link, License-Free Europe, License-Free
America or Satel Easy), baud rate, advanced

GSM (CSD) modem

Tap on the Dial button, then enter the base phone
number.

Network Connection

Direct IP parameters:
+ Name, host, port

Or NTRIP parameters:
+ Name, host, port
+ Password, station

Resend corrections via radio option: Enable this
option if you want your rover to forward the correc-
tions received to other rovers located in the vicinity,
using an external radio connected to it. This operating
mode is referred to as the RTK Bridge mode.

Other external device

Port, baud rate

Base receiver type

“Automatic” is the default choice and usually the right
choice as well. In some cases you may have to spec-
ify the brand of the receiver used at the base to make
sure the corrections are decoded correctly by the
rover.

NOTE: You can create as many NTRIP and Direct IP configurations as
necessary. Each configuration can be recalled by just selecting its name
(Name field). A recalled configuration may be deleted by tapping on the Del

button.

External GNSS Receiver Used (SP60):

Device |

UHF Radio

Settings
Choose “Pacific Crest XDL Micro”. Baud rate can only
be 38400 Bd.

Other external device

Port, baud rate

Bluetooth Long
Range

Tap Add to scan for the base Bluetooth device. When
found, select it and tap OK.

Base receiver type

“Automatic” is the default choice and usually the right
choice as well. In some cases you may have to spec-
ify the brand of the receiver used at the base to make
sure the corrections are decoded correctly by the
rover.
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se RTCM data for coordinate

Logging Points

Recording tab: Although operated as an RTK rover, the
receiver can also collect raw data. In that case, enable the
Record raw data for post-processing function, check that you
are using the desired storage medium (it is a good practice
to use a Storage Card) and choose the recording interval
(default: 1 second).

For easy reference, ProMark Field automatically provides
the name, folder and location of the raw data file the
receiver will now be creating.

NOTE: Changing the storage medium requires that you
temporarily disable the Record raw data for post-processing
function and validate the configuration of the rover with
this function disabled. When coming back to the settings
of the rover, you will then be allowed to change the storage
medium on the Recording tab. Don’t forget to re-enable the
Record raw data for post-processing function afterwards.
Advanced tab: This tab contains a single parameter. When
Use RTCM data for coordinate transformation is activated, the
rover will provide position solutions in the same
coordinate system as the one used by the base. This will
be effective if the rover receives the definition of this
coordinate system from the base through RTCM message
types 1021 to 1023. SAPOS networks for example deliver
such messages.

Troubleshoot tab: For maintenance purposes, technical
support may ask you to use this tab. The Enable debug file
output option should always be inactive in normal
conditions of use.

Tap OK to complete the rover configuration step. Tap OK
again to let the receiver operate as an RTK rover.

NOTE: The auto-dial function attached to the internal
modem has been deactivated intentionally to reduce the
cost of your mobile communications. This means that
every time you turn off the modem when you quit ProMark
Field, you will have to re-activate the connection from the
Link tab before you can start a new working session.
Conversely, if you quit ProMark Field and you choose to
keep the modem turned on, the connection will still be
active next time you start a new working session with
ProMark Field.

Set up the rover as explained in Choosing the Survey Type
and Mode on page 33.

Turn on the receiver, run ProMark Field and create a job
as explained in Creating a New Job on page 11.
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On the Options menu, select “Stop & Go Kinematic” and
“Real-time” on the Survey tab, then tap OK.

Think about which initialization method you will be using
at the beginning of the project and take the corresponding
steps:

— On the Fly: Nothing special needs to be done.

—  From Known Point: Go to the known point and place
the rover antenna exactly over this point.

— From Bar: Go to the base (fitted with the initializer bar)
and place the rover antenna at the free end of the
initializer bar.

— Statically: You will stay static for a while on a point of
your choice.

Tap Menu and select Configuration...

Select “Rover” from the Configuration drop-down list.
Tap Settings.

On the GNSS tab, select the type of GNSS receiver used,
i.e. internal or external (see page 35).

Tap on the Antenna tab.

Select “Vertical” and enter the antenna height, which in
this case corresponds to the pole or bipod length.

If you are using a fixed-height pole, just enter this height.
if you are using a height-adjustable pole or bipod, read the
graduation on this device, and then enter the read value
in the Antenna Height field.

Select the antenna type used (required only if internal
GNSS receiver selected).

Tap on the Link tab and select the option through which
RTK corrections will be delivered to the receiver. If the
internal GNSS receiver is used, all possible settings are
fully described on page 36 and in the Handheld Platform
for MobileMapper 120, ProMark 120 & ProMark 220
Getting Started Guide (GNSS Toolbox - Differential mode).
If an external GNSS receiver is used, refer to page 36.

Recording tab: Although specific to post-processed
projects, there is no reason why you could not log raw data
while you run your real-time RTK project. Raw data
logging can indeed be run in parallel if you wish to double
check your real-time centimeter positions with those
obtained later through post-processing. If that is what you
want to do, set the Recording tab accordingly.

Tap OK to complete the rover configuration step. Tap OK
again to return to the map screen.



Select Menu>Initialize and choose your initialization
method/

— If you select “On the Fly”, or “From Bar”, nothing else
needs to be done at this stage.

— If you select “Statically”, stay immobile for a while
with your rover.

— Ifyou select “From Bar”, keep the rover antenna on the
bar for a while, then carefully move this antenna to the
top of the pole or bipod, taking care not to mask it.

— If you select “From Known Point”, choose that point
from the displayed list and stay there for a while.

Wait until the receiver returns the “FIXED” indication in
the status bar.

Taking care to keep the pole upright and the antenna
unmasked, go to the first point of your project.

Tap Log. This opens the Attributes tab on the logging
screen.

With a csv job open, in the Site ID field, type the name of
that point. If you use a purely numerical value for this
field, then ProMark Field will automatically increment the
Site ID name after each site occupation. Optionally, add a
description in the field underneath. This may be one of
the feature codes you defined earlier.

With an shp job open, ProMark Fied lists the attributes
defined for the job. You should enter a value for each of
them, describing the point you are about to log.

A warning message will be displayed at this stage if the
position accuracy does not meet your acceptance criteria
(see Tolerances tab in Setting General Parameters on
page 8).

On the Antenna tab, you may also check the antenna
height and type entered previously and make last-minute
changes.

On the Settings tab, preset the time required on each point
during which you should stay static (default: 5 seconds;
max.: 3600 seconds).

Offset tab: See Line Offset on page 54.
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Tap OK to start logging the point position. Countdown is
started on the point. Stay static until the time is up.

The screen then shows the properties of the logged point
(the real-time position is averaged over the occupation
time). A warning message will be displayed at this stage if
the position accuracy does not meet your acceptance
criteria (see Tolerances tab in Setting General Parameters
on page 8).

Tap OK to close the window. The logged point is now
visible on the screen.

You may log as many points as necessary in the same job.
You can later read the properties of each point pertaining
to the job by tapping on it on the map screen.

When you are finished with the job, select Menu, Exit to
close the job and quit ProMark Field.

Set up the rover as explained in Choosing the Survey Type
and Mode on page 33.

Turn on the receiver, run ProMark Field and create a job
as explained in Creating a New Job on page 11.

On the Options menu, select “Continuous Kinematic” and
“Real-time” on the Survey tab, then tap OK.

Think about which initialization method you will be using
at the beginning of the project and take the corresponding
steps:

— On the Fly: Nothing special needs to be done.

—  From Known Point: Go to the known point and place
the rover antenna exactly over this point.

— From Bar: Go to the base (fitted with the initializer bar)
and place the rover antenna at the free end of the
initializer bar.

— Statically: You will stay static for a while on a point of
your choice.

Tap Menu and select Configuration...

Select “Rover” from the Configuration drop-down list
Tap Settings.

On the GNSS tab, select the type of GNSS receiver used,
i.e. internal or external (see page 35).

Tap on the Antenna tab,

Select “Vertical” and enter the antenna height, which in
this case corresponds to the pole or bipod length.
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Site 1D;

Description:

Attributes | Antenna | Settings |Offset | 4] b

If you are using a fixed-height pole, just enter this height.
if you are using a height-adjustable pole or bipod, read the
graduation on this device, and then enter the read value
in the Antenna Height field.

Select the type of antenna used (required only if internal

GNSS receiver is selected).

Tap on the Link tab and select the option through which

RTK corrections will be delivered to the receiver. If the

internal GNSS receiver is used, all possible settings are

fully described on page 36 and in the Handheld Platform

for MobileMapper 120, ProMark 120 & ProMark 220

Getting Started Guide (GNSS Toolbox - Differential mode).

If an external GNSS receiver is used, refer to page 36.

Recording tab: Although specific to post-processed

projects, there is no reason why you could not log raw data

while you run your real-time RTK project. Raw data
logging can indeed be run in parallel if you wish to double
check your real-time centimeter positions with those
obtained later through post-processing. If that is what you
want to do, set the Recording tab accordingly.

Tap OK to complete the rover configuration step. Tap OK

again to return to the map screen.

Select Menu>Initialize and choose your initialization

method/

— If you select “On the Fly”, or “From Bar”, nothing else
needs to be done at this stage.

— If you select “From Known Point”, choose that point
from the displayed list and stay there for a while.

— Ifyou select “From Bar”, keep the rover antenna on the
bar for a while, then carefully move this antenna to the
top of the pole or bipod, taking care not to mask it.

— If you select “Statically”, stay immobile for a while
with your rover.

Wait until the receiver returns the “FIXED” indication in
the status bar.

Taking care to keep the pole upright and the antenna
unmasked, go to the start point of the line.

Tap Log. This opens the Attributes tab on the logging
screen.

With a csv job open, in the Site ID field, type the name of
the start point of the line. If you use a purely numerical
value for this field, then ProMark Field will automatically
increment the Site ID name. Optionally, add a description
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Using the Stake
Out Function

in the field underneath. This may be one of the feature
codes you defined earlier.

With an shp job open, ProMark Field lists the attributes
defined for the job. You should enter a value for each of
them, describing the line you are about to log.

e On the Antenna tab, you may also check the antenna
height and type entered previously and make last-minute
changes.

¢ On the Settings tab, you may choose the rate at which the
software will log points (along the line) in the job file.
Points may be logged every x seconds or units of distance.
Choose what's best for you, depending on your speed
along the line.

o Offset tab: See Line Offset on page 54.

e On the Advanced tab, you may also require of ProMark
Field that only fixed solutions of position be logged along
the line (check the Store FIXED only check box in that
case).

e Tap OK to start logging the line.

“Logging...” then appears on the screen and you can see
the line being plotted on the map as you walk along, based
on the RTK position solution computed by the receiver.

A warning message will be displayed at this stage if the
position accuracy does not meet your acceptance criteria
(see Tolerances tab in Setting General Parameters on
page 8).

e When you reach the end of the line, select Menu > Stop.

You may use the Pause/Resume function in the Menu when
the line is discontinuous. While in pause, ProMark Field
stops logging points according to the chosen time or
distance rate.

e When you are finished with the job, select Menu, Exit to
close the job and quit ProMark Field.

The file containing the stakeout points may have been
prepared with SPSO or GNSS Solutions and/or derived from
a job run earlier with ProMark Field. In a csv job, stakeout
points can also be added directly (manually) in the open job
file using the Add button after selecting Menu>Job>Points.

e To export stakeout points from an SPSO project (from
SPSO V3.70), select these points in the project, then
select Data>Export. In the Export tab, click on the Custom
tab and choose the desired custom format with the txt
extension (if no txt custom format exists, please create



one using Import Format Editor in Home>Import). Then Click
on Export.

Copy the txt file to the mobile device and then import the
txt file into the open ProMark Field job using the
Menu>Job>Import function. You will have to describe each
of the fields present in the file before importing it.

Be sure the point coordinates coming from SPSO are
expressed in the same coordinate system as the one used
in the open ProMark Field job.

Data>Export Menu>Job>Import

Export Points
to txt file

Note that a csv file containing points exported from a
ProMark Field job CANNOT be imported to SPSO. Only a
ProMark Field job in csv format can be.

Menu>Job>Export
SPSO Export Points
f to,csv or dxf file
Project
Import

ProMark Field Job file in csv format

V
To be able to import a ProMark Field job into an SPSO
project, first transfer the ProMark Field job file to any
folder on the computer running SPSO. Then choose this
folder as the Import folder in SPSO and click Import. SPSO
will assume that the points from the ProMark Field job are
all expressed in the same coordinate system as the one
used in the SPSO project.

e To export stakeout points from a GNSS Solutions project,
select these points in the project, then use the
Project>Export Geo Data to File command, choosing “CSV”
as the output format.

NOTE: The Stakeout function can also be used simply to take
you back to the selected point (navigation function).

Follow the instructions below to use the Stakeout function:

e Set up the rover as explained in Choosing the Survey Type
and Mode on page 33.

e Turn on the receiver, run ProMark Field and open the job
file containing the stakeout points.
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Go to Menu>Options, select “Stop & Go Kinematic” and
“Real-time” on the Survey tab, then tap OK.

Think about which initialization method you will be using
at the beginning of the survey and take the corresponding
steps:

— On the Fly: Nothing special needs to be done.

—  From Known Point: Go to the known point and place
the rover antenna exactly over this point.

— From Bar: Go to the base (fitted with the initializer bar)
and place the rover antenna at the free end of the
initializer bar.

— Statically: You will stay static for a while on a point of
your choice.

Tap Menu and select Configuration...

Select “Rover” from the Configuration drop-down list.
Tap Settings.

On the GNSS tab, select the type of GNSS receiver used,
i.e. internal or external (see page 35).

Tap on the Antenna tab,

Select “Vertical” and enter the antenna height, which in
this case corresponds to the pole or bipod length.

If you are using a fixed-height pole, just enter this height.
if you are using a height-adjustable pole or bipod, read the
graduation on this device, and then enter the read value
in the Antenna Height field.

Select the type of antenna used (required only if internal
GNSS receiver is selected).

Tap on the Link tab and select the option through which
RTK corrections will be delivered to the receiver. If the
internal GNSS receiver is used, all possible settings are
fully described on page 36 and in the Handheld Platform
for MobileMapper 120, ProMark 120 & ProMark 220
Getting Started Guide (GNSS Toolbox - Differential mode).
If an external GNSS receiver is used, refer to page 36.

Recording tab: Although specific to post-processed
projects, there is no reason why you could not log raw data
while you run your real-time RTK project. Raw data
logging can indeed be run in parallel if you wish to double
check your real-time centimeter positions with those
obtained later through post-processing. If that is what you
want to do, set the Recording tab accordingly.

Tap OK to complete the rover configuration step. Tap OK
again to return to the map screen.



Select Menu>Initialize and choose your initialization

method/

— If you select “On the Fly”, or “From Bar”, nothing else
needs to be done at this stage.

— If you select “From Known Point”, choose that point
from the displayed list and stay there for a while.

— Ifyou select “From Bar”, keep the rover antenna on the
bar for a while, then carefully move this antenna to the
top of the pole or bipod, taking care not to mask it.

— If you select “Statically”, stay immobile for a while
with your rover.

Wait until the receiver returns the “FIXED” indication in
the status bar.
Tap Menu>Stakeout.

Select the first target from the displayed list. The map
screen then indicates the path to take you to that point.

4 East 3.995 Fill 0.031
North 4.912

[5]
[1]: Selected stakeout point (target).
[2]: Direct path to the stakeout point from your location.
[31: Your current location.
[4]: Instructions to help you get closer to the target:
e West/East, North/South if North up is selected (see
Menu>Options, View tab),
e Or Right/Left, In/Out if Course up is selected on the
View tab.

If the voice guidance is activated (see Menu>Options, Voice
tab), the first guidance information shown on the screen
(West/East or Right/Left) will be replicated at regular
intervals of time in the form of voice messages. A Cut/Fill
information, in meters, is also provided on the screen
indicating the difference of height between the current
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571002
ST10Z E0.073 WO.126 Cut 0.074
358453.893 m

6696463.710 m
37.710m

)

16

FIXED

0.019m
0.025m

location and the project stakeout point. (Cut value given if
current location higher than stakeout point, fill value is
given otherwise).

[5]: Log button available: Points can be logged at any time
as you walk toward the stakeout point, or you are exactly
on the stakeout point.

A warning message will be displayed at this stage if the
position accuracy does not meet your acceptance criteria
(see Tolerances tab in Setting General Parameters on
page 8).

[6]: Menu button available: You can stop the Stakeout
function (or change the stakeout point) at any time by
simply clearing Stakeout in the menu.

[7]1: By providing the radius of the circle surrounding your
current location, this indication gives you a good idea of
the distance you still have to go before you reach the
target.

[8]: Open job name. The job contains the list of stakeout
points.

When you are almost on the stakeout point, adjust the
antenna pole over the point, making sure the pole stands
in vertical position above the point, to cancel the West/
North or Right/In values.

Stake the point.

You may want to log the position of the point you are on
for subsequent verifications.

— With the antenna rod still kept vertical over the point,
tap Log.

— Type in a new point name relevant to the name of the
stakeout point.

— Tap on the Settings tab and then enter the time of
occupation on the point.

— When this is done, tap OK (any of the two OK buttons
shown at the bottom of the screen) to start logging the
point position. Countdown is started on the point. Stay
static until the time is up.

The screen then shows the properties of the logged
point (the real-time position is averaged over the
occupation time). The description of the logged point
will be in the form:

<Stakeout_Point_ID><E/W><DeltaX><N/S><DeltaY><Fill/Cut><Fill/
Cut Value>

(See also screen example.)



Calibration

A warning message may be displayed repeatedly during
this sequence if the position accuracy does not meet

your acceptance criteria (see Tolerances tab in Setting
General Parameters on page 8).

— Tap OK to close the window.

e Select Menu > Stakeout to select the next stakeout point or
quit the stakeout function.

General Case

The Calibration function (also known as the “Localization”
function) allows you to log points in a local coordinate
system, first an unknown system when starting the project,
but then accurately determined using at least three points for
which coordinates are known in that unknown system.

For a successful determination of the local system (a 3D
system), the known points should be evenly spread over the
working area. The higher the number of points known in the
local system, the higher the redundancy and the more
accurate the determination of the unknown local system.
Once the local system is determined and used, all the points
logged afterwards will be expressed in that system. In this
kind of project, the calibration step should then be performed
in the first place.

Using the Calibration function is a two-step procedure:

1. First you visit each of the known points with your rover,
and when you are there, you enter the known coordinates
in the unknown local system. In the background, the rover
will associate the “fixed” RTK position computed in real
time with the coordinates you enter.
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2. Then, when enough points have been logged and the post-

fit residuals are all zero or close to zero (meaning the local
system has been determined successfully), make the local
system the new coordinate system used in the job. The
properties of the job will show that a “fitted” system,
instead of the original one, is now used in the job.

Follow the instructions below to determine the local
coordinate system:

Create a new job.

Choose a coordinate system (ENH axis system) that is
suitable for your working area, with a projection that will
stay unchanged in the local coordinate system, once
determined (XYZ axis system). The calibration function is
inaccessible if the selected coordinate system does not
use a projection.

Take the necessary steps to get a “fixed” position solution
from your rover.

Go to the first known point and stay static on that point.
Select Menu > Calibration and tap on the Add button.

Enter the point ID and its coordinates, as known in the
local system.

You may either select the point from the list of points
stored in the job (using the on-screen Select Point button)
or directly type in the point ID and its coordinates in the
corresponding fields if this point is not available from the
list of points.

Tell ProMark Field if that point provides reference
coordinates either horizontally or vertically, or both (both
by default).

The coordinates of your current location, as computed by
the rover (a fixed solution) can be read on the GNSS
Coordinates tab.



ProMark Field o Yo dC @ 10144

Poink 1D hor, residual [ ver, residual
[E] caPtt 000851  0.07102
[E] captz 0.05927  0.09001
[E] caPts 00327 00325+
[E calpt4 0.03119 010056
[El cakts 0.01549 0.02295

[ add.. | [Remove | [Modify... |

Puoinks |Hor, correction | Yer. correction -

ProMark Field

ProMark Field o Yo 4 @ 18:44

Point ID: |CalPkL Eacting:  |E2558

Easting: |359450 m Northing: |E628464,077 m

-
=4

Horthing: 69840 m | | Heioht: m
Height:  |37.802 m Horizontal RMS: m
&) Horizortal Vertical RMS: m
vertical

Local Coordinates | GNSS Conrdinates - Local Coordinates - GNSS Coordinates -

With the antenna pole still perfectly positioned over the
point, tap OK to log the two sets of coordinates for that
point.

Go to the next known point and stay static on that point.
Repeat the previous three steps until all your known points
have been logged.

As you go forward in the procedure, ProMark Field starts
determining the local system, updating the residual
columns as new points are added.

In the Point ID column, each entry is preceded by a box
indicative of the way the point is involved in the
calibration (see table below) and corresponding to how
you set the Horizontal and Vertical boxes when adding the
point. This can be changed directly from this screen by
simply tapping on the box until you get the desired
setting.

Status | Point Coordinates Involved in the Calibration Process

E Al (horizontal and vertical)

E Horizontal only
Vertical only

D None. Point not used in the calibration process.

The Remove button allows you to delete a point from the
list. You can resume the logging of a known point using
the Modify button. This requires that you are still
physically located on this point and you have previously
selected it in the list.
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Harizontal Coordinate System:

Vertical Datum:

‘ ‘ | Properties... |

Job  Coordinate System _
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You can view the Hor. correction and Ver correction tabs
showing the characteristics of the local system, as
currently determined by the process.

e When you are pleased with the results of the process (i.e.
all residuals are zero or close to zero), then you can make
the local system the new coordinate system used in the
job by tapping OK.

Note that the coordinates displayed at the bottom of the
screen now reflect the change of coordinate system.

e |f you select Menu>Job>Properties and you open the
Coordinate System tab, you will notice that the name of the
coordinate system used is now “Fitted” and the projection
and vertical datum are unchanged compared to the
coordinate system originally used in the job.

NOTE.: After the local coordinate system has been determined
and validated in a job, there is no way you can revert to the
coordinate system initially defined for the job.

One-Point Calibration

This is a particular case of calibration in which you only need
to refine the coordinate system used to match an existing
known point. The adjustment only consists of translating the
coordinate system used in the horizontal and/or vertical
plane.

The procedure is similar to the general case of calibration
except that you just need to occupy one point (the known
point). ProMark Field will then indicate the deviation
introduced by the point to the initially selected coordinate
system. Just tap OK after you agree with the results of the
calibration.

Like in the general case, if you select Menu>Job>Properties
and you open the Coordinate System tab, you will notice that
the name of the coordinate system used is now “Fitted”. The
projection and vertical datum are in this case unchanged
compared to the coordinate system originally used in the job,
Only vertical and/or horizontal corrections may have been
introduced through the one-point calibration process.



Changing the Storage Medium for Raw Data Collection

Changing the storage medium requires that you temporarily
disable the Record raw data for post-processing function and
validate the configuration of the base or rover with this
function disabled.

When coming back to the settings of the base or rover, you
will then be allowed to change the storage medium on the
Recording tab.

Don't forget to re-enable the Record raw data for post-processing
function afterwards.
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Initialization

Post-Processed

52

Projects

In a rover, the initialization step is recommended at the
beginning of the data collection phase to make sure the post-
processing software will have enough data to post-process the
field data and deliver the expected level of accuracy. Two
initialization methods are possible in this case:

Initialization What You Are Supposed To Do

Method

Itis assumed that you are using your own base. Start your proj-
ect with the rover antenna placed at the end of the initializer bar
(installed at the base). Keep it there immobile for 60 seconds
(there is a progress bar on the screen asking you to wait), then
move the antenna to the top of the rover pole, taking care not to
obstruct the antenna. You can then start your project.

Place the rover antenna on a point the coordinates of which are
From Known | known to the receiver. Keep the antenna immobile for 5 sec-
Point onds on this point (there is a progress bar on the screen asking
you to wait), then start your project.

From Bar

ProMark Field will then monitor the number of satellites
received to make sure the initialization is preserved
throughout data logging.

If at one point, the receiver loses too many satellites, a
message will show up (“Loss of lock. Please initialize”)
prompting you to start a new initialization.




Real-Time RTK
Projects

This step is recommended in real-time RTK projects to
reduce the time needed before the rover can provide its first
“fixed” position solution (i.e. “FIXED” position status
displayed on the screen). Four initialization methods are

possible:

Initialization
Method

What You Are Supposed To Do

From Bar

It is assumed that you are using your own base. Start your proj-
ect with the rover antenna placed at the end of the initializer bar
(installed at the base). Wait until the “FIXED” position status is
displayed on the screen, then move the antenna to the top of
the rover pole, taking care not to obstruct the antenna. Then
start your project.

From Known
Point

Place the rover antenna on a point the coordinates of which are
known to the receiver. Keep the antenna immobile on this point
until the “FIXED” position status is displayed on the screen.
Then start your project.

On the Fly

Default initialization mode for which nothing particular needs to
be done at the beginning of the project. Whether you are static
or walking when you start the project, wait until the “FIXED”
position status is displayed on the screen before actually start-
ing your work.

Statically

Start your survey from any point and remain static on this point
until the “FIXED” position status is displayed on the screen.
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Logging with Offsets

Point Offset

Line Offset

\ Left
-
d
d
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/

Use this function when you cannot position the antenna
exactly over the desired point. The offset is defined as a
bearing (f) and a horizontal distance (d) to that point from
your current location.

Set the horizontal distance back to O to cancel the point
offset.

In a real-time RTK project, the centimeter-accurate RTK
position saved to the job will truly be that of the point you
want to survey — taking into account the entered offset — and
not the one from which the computation was performed.

In a post-processed project, the same will be true for the

DGPS/SDGPS point saved to the job. But the centimeter-
accurate position you will get through post-processing will
NOT be that of the desired point but that of the point on

which data collection was made.

In that case, you will have to manually apply the offset to the
point computed by the post-processing software, using the
offset parameters found for the point in the last two columns
of the job file (remember the job file is in csv format).

Use this function when you cannot position the antenna
exactly over the desired line. The offset is defined as a
direction (left or right) and a horizontal distance (d)
perpendicular to that line from your current location.

In a real-time RTK project, the centimeter-accurate RTK
positions saved to the job will truly be those of the points
forming the line you want to survey — taking into account the
entered offset common to all these points — and not those
from which the RTK positions were actually determined.

In a post-processed project, the same will be true for the
DGPS/SDGPS points saved to the csv job. But the centimeter-
accurate positions you will get for the line through post-
processing will NOT be those of the desired line but those of
the points on which data collection was actually made.

In that case, you will have to manually apply the offset to the
points computed by the post-processing software, using the
offset parameters common to all the points forming the line.
The offset parameters can be found in the last two columns
of the job file (remember the job file is in csv format) for the
series of concerned points.



Setting an RTK Base

Device used to send out corrections:
e Data collector’s Modem:

POGO Cable
P/N 111659

Red

+DCIN*
GND, 0.5 A
+DC OUT**

Orange

POGO
Connector

* DC power input
(12-28V DC/2 A external battery)

**: DC power output to UHF radio
(12VDC/0.5 A)

— The antenna used is an external GNSS antenna
connected to the data collector’s external antenna
input: Make sure you have purchased and inserted the
SIM card that will allow the modem to fulfill this task.

— The antenna used is that of an SP60 GNSS receiver.
ProMark Field DOES NOT support any network
connection (NTRIP or Direct IP) when used in
conjunction with SP60.

Radio:

If you are using an external radio transmitter with ProMark

120, connect the radio to the receiver through a POGO

cable (this accessory is available from Spectra Precision):

— For most models of supported radios, the POGO cable
that should be used is the one with bare wires on radio
side (unterminated POGO cable P/N 111659), which
means you have to add a connector that is suitable for
your radio model. The POGO cable pinout is provided
in the left-hand column. An external DC source is

. recommended to power the radio transmitter. Some
e GND. 2A radio models can be configured directly from within
Cveton CHFRTS ProMark Field
UHF_RX . . .
S JHE_TX — If you are using a Satel Easy radio, Spectra Precision
Bie  UHF_CTS recommends the use of the Y-shaped POGO cable kit

P/N 90247 allowing you to connect the radio directly
to the GNSS receiver and to power both the GNSS
receiver (through pin +DC IN) and the radio from a
single, external DC source (Reminder: This setup does
NOT allow the receiver’s internal battery to be
charged). The Satel radio should be configured
separately (this cannot be done from within ProMark
Field).

If you are using an SP60 GNSS receiver with its own
internal radio, no additional connection steps are needed
on data collector side besides the Bluetooth connection to
the SP60.

Long-Range Bluetooth: Available only with SP60 GNSS
receiver. Corrections will flow through Long-Range
Bluetooth from a local base using an SP60 GNSS receiver
and a rover also using an SP60.
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Step-by-step procedure:

e Set up the base at its planned location. Measure the
antenna height according to the slant measurement
method, using the HI tape provided:

— Insert the end of the tape into one of the three height
marks located at the edge of the antenna radome (as
shown).

— Unfold the tap until you place the tip located at the
other end of the tape on the reference point.

— Read the graduation directly on the tape: This is the
slant antenna height.

e Turn on the receiver, run ProMark Field and create a job
as explained in Creating a New Job on page 11.

e (o to Menu>Options. On the Survey tab, select “Real-time”
as the survey mode. The Type parameter may be set to any
of the available two choices.

e Tap OK.

e Tap Menu and select Configuration...

e Select “Base” from the Configuration drop-down list

e Tap Settings.

e On the GNSS tab, indicate which GNSS receiver is to be
used:

— Internal: ProMark Field will use the data collector’s
embedded GNSS receiver working either from an
external GNSS antenna connected to its external
antenna input (recommended) through a coaxial cable,
or from its internal GNSS antenna (not recommended
for high-accuracy surveying).

— External: ProMark Field will use an external GNSS
receiver, such as the SP60.

With SP60, you will typically choose Bluetooth for the
connection to this receiver, then tap Add to start
scanning for Bluetooth devices, then select the
detected Bluetooth device corresponding to the SP60
and finally tap Add Selected.to get ProMark Field ready
for a connection to the receiver via Bluetooth.

e Tap on the Antenna tab,

e Enter the antenna height you have just measured and
select “Slant”, corresponding to the measurement
method used.

e Select the type of antenna used (only if internal GNSS

receiver is selected). Keep the Virtual Antenna option
cleared.
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However, if you also plan to collect raw data for further
post-processing using some office software other than
GNSS Solutions, you will need to enable this option if the
base antenna used is not known to this software. In that
case, the collected raw data will be adjusted as if they had
been collected with the standard ADVNULLANTENNA.

e Tap on the Position tab. In the Site ID field, enter a name
of your choice for the point where the base is installed
(e.g. “BASE"). Then enter its accurate coordinates. When
leaving the Position tab, ProMark Field will ask you
whether you wish to save that point to the job file or not.

If a point accurately describing the base position is stored
in the job, you can select this point directly after tapping
on the [=] button.

You may also use the position last computed by the
receiver and define it as the base position by tapping on
the Current Position button. You then have to enter a Site ID
for this position. Also in that case, when leaving the
Position tab, ProMark Field will ask you whether you wish
to save that point to the job file or not.

e Tap on the Link tab and select the device through which
RTK corrections will be generated and delivered to rovers.
Make the required settings depending on the choice of
device made.

See the two tables below.
Internal GNSS Receiver Used:

Device | Settings
UHF radio Type, baud rate, advanced
T RIPConnection L
= GSM (CSD) modem | None
- _tr comfpp
ot Direct IP parameters:
Network connection |* Name, host, port
Station: via GSM (GPRS)
Or NTRIP parameters:
modem + Name, host, port
+ Password, station
External cell phone | See Handheld Platform for ProMark Getting Started
Hecel WP via Bluetooth Guide, Advanced Features section.
@ @ @ Other external device | Port, baud rate

NOTE: You can create as many NTRIP and Direct IP
configurations as necessary. Each configuration can be
recalled by just selecting its name (Name field). A recalled
configuration may be deleted by tapping on the Del
button.
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ProMark Field - Y 4 I 16:51

Storage:
Interval:
File:
Folder:

Locatian:
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Record raw data for post-processing

I r—

GO116B1Z.156

GNSS Raw Data

Storage Disk

External GNSS Receiver Used:
Device | Settings

UHF radio Type, baud rate

Other external Device Port No., baud rate

Bluetooth Long Range | None

Tap on the Format tab and choose the format of the
corrections the base will generate and deliver (Nine
possible choices: ATOM super compact, ATOM compact,
ATOM, CMR+, CMR, RTCM 2.3 (RTK), RTCM2.3 (DGPS),
RTCM 3.0 & 3.1, RTCM 3.2.

Tap on the Station tab: Enter the Station ID for the base.
This number is left to the user’s choice but the following
ranges of Station ID values are recommended depending on
the selected data format:

Format | Station ID
RTCM 3.0,3.1&3.2 |0-4095
RTCM2.3 0-1023
CMR, CMR+ 0-31
ATOM 0-4095

Recording tab: Although operated as an RTK base, the
receiver can also collect raw data. In that case, enable the
Record raw data for post-processing function, check that you
are using the desired storage medium (it is a good practice
to use a Storage Card) and choose the recording interval
(default: 1 second).

For easy reference, ProMark Field automatically provides
the name, folder and location of the raw data file the
receiver will now be creating.

NOTE: Changing the storage medium requires that you
temporarily disable the Record raw data for post-processing
function and validate the configuration of the base with
this function disabled. When coming back to the settings
of the base, you will then be allowed to change the storage
medium on the Recording tab. Don’t forget to re-enable the
Record raw data for post-processing function afterwards.
Troubleshoot tab: For maintenance purposes, technical
support may ask you to use this tab. The Enable debug file
output option should always be inactive in normal
conditions of use.

Tap OK to complete the base configuration step. Tap OK
again to let the receiver operate on its own as an RTK base
until the end of the survey.



NOTE: The Log function is greyed (unavailable) when the
receiver is configured as a base.

You may now quit ProMark Field. The receiver will
continue to smoothly operate as an RTK base and
generate RTK corrections although ProMark Field is not
running anymore. If however the internal modem is used
to send out corrections, DO NOT turn off the modem when
quitting ProMark Field (Choose “No” when the message
“Disconnect data link?” pops up on the screen). If you
chose “Yes”, the base would stop sending out its
corrections.

At the end of the survey, go back to the base and simply
turn it off to end your working session.

NOTE: Quitting the RTK base operating mode for a
receiver operated in this mode can be done in two ways:
Either you turn off the data link used (GSM modem or
external UHF radio) or you set up the receiver as a rover.
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Installing Geoids
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Spectra Precision makes available a collection of geoids for
use in many countries around the world. This collection is
hosted on the Spectra Precision website and is regularly
updated.

You can list and download the available geoids using a web
browser that you connect to the following URL: http://
resources.ashtech.com/GEOIDS.

Geoid Models

Download Geoid Model from World Map
ek above 1o access the World Mag

= o 1 download the Itest Geoid Mol v
55 “

ailable for your area

Download Australian Geoid Model AUSGeo09
Io:

ﬂ Click above to dawnload and instal the vertical shit file for Australian Geoid Model AUSGea03

Download Canadian Geoid Model GSD95
Click above to download and instal the vertical shft fle for Canadian Geold Model GSDIS

i+l

Download Canadian Geoid Model HT1
Click above to dawnload and install the vertical shift file for Canadian Geoid Model HT1

i

Download Canadian Geoid Model HT2

After a new geoid has been downloaded to your computer, run
the downloaded “install.exe” file to install the new geoid on
your computer (for use in your office software), and your
receiver (for use in your field software) if it is currently
connected to the computer via ActiveSync and the docking
station.

Installing the geoid on the receiver will be only postponed if
it's not currently connected to the computer. Installation will
be run automatically when later you connect the receiver to
the computer via the docking station and ActiveSync.

Through the above URL, you can also install the Extract Tool
on your computer (see bottom of the menu on the left).



Use this tool to limit the geographical extent of the selected
geoid to your working area. This may be useful to reduce the
space occupied by the geoid file on your receiver.

The extracted geoid (also a *.geo file) should then be copied
to My Device \Program Files\Geoids Data\ on the receiver.
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Adding Background Maps
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Background maps can be displayed on the map screen to
help you better locate the different features found in the
working area. Two types of background maps are supported:

e Background maps in vector format (SHP or OSM files)

e Background maps in raster format (ecw, bmp, gif, tif, jpg
or jp2 files)

In order to be used in MobileMapper Field, a background map
must be properly georeferenced.

SHP and OSM files are “naturally” georeferenced due to their
very nature. (To create an OSM file go to http://
www.openstreetmap.org/, follow the instructions to extract
the portion of map you need for your job, and then download
it to your receiver.)

With a raster map, georeferencing may have been done earlier
using a third-party tool or it can be done, using one of the two
procedures below, after defining it as a background map in
MobileMapper Field:

1. You know the coordinates of the reference points used to
georeference the image. You will have to tap successively
on each of these points on the map. For each point, you
will have to enter its coordinates.

2. You go to the field and stand successively on each
reference point used to georeference the image. (You
should choose reference points that can easily be spotted
both on the map and in the field.) You will have to tap
successively on each of these points on the map. Each
time, the receiver will automatically fill in the
corresponding fields on the screen with the computed
coordinates of your current location.

MobileMapper Field may accept several background maps,
each holding a different geographical area. All logged
features will always appear over the background map.

e Tap Menu>Options and then on the Map tab.

e Tap on the Add... button



e Tap in the Type field and select the format of the file
MobileMapper Fiekd &P Y 4 @1 1051 containing the background map:

FOIger: [ o iors - SHP (Shape flle) .
— ECW Enhanced Compression Wavelet (ecw)
— Bitmap (bmp)

R - GIF (gif)
\nglE DCIM 6/21 14:1 - GeOTlFF (tlf)
— JPEG (jpg)

(@imgo19 DCIM 6/21 141y

- JPEG2000 (jp2)
— Open StreetMap (osm)

MobileMapper Field then browses all the folders in search
of all the image files stored in the receiver meeting the
current Type selection.

e Tap on the name of the image file you want to add. This
automatically adds the file to the list of background maps.
A message will warn you if you are attempting to add an
already georeferenced background map that uses a
coordinate system different from the one used in the open
job. If the image file needs georeferencing, MobileMapper
Field will first invite you to make this georeferencing (see
the procedure explained below).

In contrast, adding a background map in OSM format will
never raise a warning message because, although

originally in WGS84, the OSM file will be transformed to
be always matching the coordinate system of the open job.

Like layers, each of the added background maps can be
shown or hidden on the map screen. Set accordingly each
of the check boxes placed before the names of the
background maps (cleared= hidden, ticked= shown).

e Tap OK to return to the map screen. Note that the map
screen will show the background map(s) only after the
receiver can compute a position. Remember you may also
have to press the ESC button (MobileMapper 100 or 120)
so that the map screen can show the location of the first
logged feature.
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Georeferencing an

Image File
Georeferencing an image file means defining at least three
reference points giving the position of the image in space.
Defining a reference point means entering its precise X-Y-Z or
Lat-Lon-Height coordinates depending on the coordinate
system used in the currently open job.
The larger the number of reference points you define, the
more evenly distributed these points over the entire image,
the better the georeferencing of the image.
To georeference an image, do the following after adding it to
the list of available background maps:

e Select the name of the background map from the list.
e Tap on the Modify button.

MobileMapper Field o Y 4 @0 10:58

Edit reference point

o ¢ Find the point on the image for which coordinates are

% known. Adjust the zoom setting and drag the stylus on the

v image if necessary.

e e Tap on the point location and then enter its ID and

coordinates. If you are currently standing at that location

and the receiver delivers a valid GPS position, you don’t
need to enter any coordinates. The receiver will do that for

you.
e Tap Add to enter and complete the definition of this point.

e Resume the previous three steps until all the reference
points have been defined. Each point on the map is
represented by a red circle. If this happens, you can
always delete a bad point by double-tapping on it and then
tapping on the Delete button.

e Tap OK to complete the georeferencing process. This takes
you back to the screen showing the list of background
maps.

More about e« The background map will be displayed only when it is
Background Maps geographically close to the computed GPS position and
the zoom is set properly.

e For large background maps, you may have to zoom in
several times before the map screen can start viewing
details of the background map.

e |f a background map is not properly georeferenced, the
background map will never appear on the map screen, and
the reference points you incorrectly created on the
background map will all be deleted. Try again, this time
with correct point location and coordinates.
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e It is highly recommended to place the original image file
used to create the background map in the same folder as
the job file using it. Observing this rule will simplify the
download procedure.

e When georeferencing an image, the original image file is
unchanged and three new files are created:

Created files ‘ Designation
<image filename>.prj Coordinate system used
Aucxiliary data. “xx” in the extension stands for
<image filename>.xxw the first two letters in the extension of the origi-
nal image file (e.g. “JP” for a jpg file)
<image filename>.<image | Coordinates of reference points and coordinate
file extension>.ref.txt system used.

When the original image file is in TIF format, some of
these three files may not be created.
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E-Compass & External Device

Enabling/Disabling

the E-Compass

Calibrating the E-

Compass

MobileMapper Field o Y, 4 @ 11:56
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e Tap Menu>Options.

e Tap on the right-arrow button several times until you
unveil the E-compass tab.

e Tap on the E-compass tab.

e Set the Use electronic compass to determine orientation
button to enable or disable the E-compass. The compass
calibration is described in the section below.

Calibrating the E-compass is a two-step process during which
you are asked first to rotate the receiver anticlockwise in
horizontal position and then turn the unit upside down until
a beep is heard.

This procedure should be run with the receiver powered from
its internal batteries rather than an external power source.

e Tap on the Calibrate button.
e Read the instructions and then tap on the Start button.

e Wait until the arrow outside of the compass starts rotating
slowly clockwise. Rotate the receiver anticlockwise in
order to maintain the arrow in your direction. You will have
to perform three to five rotations until the inside of the
compass is completely dark blue. Try to be as accurate as
possible as this will speed up the calibration process.

Note that the arrow momentarily stops every 30 degrees or
so before continuing its rotation.

e When the inside of the compass is all dark blue and after
the arrow has come back to the South direction, a
message asks you to proceed with the last step of the
calibration.

e Tap ok in the message window and turn the receiver
upside down on a horizontal surface. Wait a few seconds
until a beep can be heard.

e Put the receiver the right way up. A message on the screen
indicates that the calibration is complete and successful.

e Tap ok in the message window. This takes you back to the
E-compass tab of the Options screen.

e Tap OK to return to the map screen.



Recommendations
for E-Compass
Calibration

E-Compass Vs.
GPS Compass

The E-compass being a very sensitive sensor, Spectra
Precision recommends you adhere to the following
recommendations.

e Calibration should always be performed:
— Qutdoor, not indoor.
— On a flat horizontal surface, not in your hands.

— In the same operating conditions (i.e. same backlight
level, with/without SD card) as those you will work in
later when you collect your data.

For screen backlight, this means the two options
controlling the backlight function on the Battery Power
tab of the Settings window must be cleared for the
calibration phase, but also as long as you need to use
the e-compass.

e During calibration, make sure all compass sectors become
dark blue.

e Always recalibrate the E-compass in the following cases:
— After changing the batteries.

— Whenever you suspect the E-Compass to deliver
incorrect values.

In fact, the receiver has two compasses:

e The e-compass. which can be used by MobileMapper
Field.

e The GPS compass, which is the default compass used by
MobileMapper Field when the e-compass is not activated.
(The GPS compass information is a by-product of the GPS
position computation.)

Follow the recommendations below to know which compass
should be used, depending on what you are doing:

e Measuring bearings with the E-compass requires that the
receiver be held in horizontal position. On the other hand,
the GPS sensor requires that the receiver be held at an
angle of 45° from the horizontal. A good compromise is
therefore to orientate the receiver 20 to 25° from the
horizontal. If the bearing measurement is most important
to you, you can temporarily place the receiver horizontal
until you get a valid bearing measurement.

67




Interfacing
MobileMapper

Field with a Cable
Locator (External

68

Device)

e Using the E-compass is recommended for static
occupations. The GPS compass is recommended in
kinematic.

e [E-compass readings stabilize after a few seconds. When
logging a point after a walking period, please hold the
receiver horizontally and wait a few seconds before
starting logging.

e Tap Menu>Options.
e Tap on the right-arrow button several times until you
unveil the External Devices tab.

e Tap on the External Devices tab.

e Tap on the Connect button.

e Select the cable locator used from the Device type field.

e Set the virtual port number (Port) and baud rate (Baud rate)
used to let your receiver communicate with this device.

e Tap OK to enter your settings and return to the map
screen.

For more information on how MobileMapper Field handles
cable locator data, see Special Layers Generated by Cable
Locators on page 21.
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