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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 Inc., located at 935 Stewart Drive,
Sunnyvale, CA 94085, U.S.A. and/or its Affiliates
(“Trimble”) and the customer (individual or entity)
that has downloaded or otherwise procured the li-
censed Software (as defined below) for use as an end
user (“You"). This Agreement covers any Software
and supporting technical documentation 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 Inc., 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 available to You.
Notices and reports shall be deemed given: (a) upon
receipt if by personal delivery; (b) upon receipt if
sent by certified or registered U.S. mail (return re-
ceipt requested); or (c) three (3) business days after
being sent by a reputable international courier re-
quiring 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 Inc., 935 Stewart Drive, Sunnyvale, CA
94085, U.S.A
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Introduction to Survey Mobile

Introduction  Spectra Precision Survey Mobile (SPSM) is an easy to learn
and simple to use field software for surveyors who want to get
their work done fast and efficiently. The user interface is
designed to be simple and straightforward so surveyors can
be productive immediately.

Sharing data between crews is seamless with importing and
exporting capabilities. Surveyors can measure, stake out and
calibrate a site in their coordinate system of choice after
configuring their receiver settings.

The software is optimized for use on Android devices v4.3
and higher. Survey Mobile offers users the flexibility to use
any Android supported device.

Survey Mobile is designed to be used with a Spectra Precision
SP60 or SP80 GNSS receiver or with Nikon or Spectra
Precision mechanical total stations.

Installation e Download the installation file (an apk file) from the
Spectra Precision website.

e Copy the file to any folder on your Android device.
e Touch the apk file to start installing Survey Mobile.

e Enter the POPN (Proof-Of-Purchase Number) you have
received by email following the purchase of the part
number corresponding to Survey Mobile.

If you don’t have a POPN, you may install and run the
software but with limited features (trial version):

— Only one job can be created
— The number of points in the job is limited to 20

— There can only be one of each of these items in a job:
lines, arcs, transitions, alignments, cross-sections,
roads, dxf files and traverses.

— Only the first 20 stations of a line, arc, transition,
alignment or road can be staked out.

NOTE: The installed software version is shown at the bottom
of the splash screen when launching the application.

Survey Mobile  See diagrams below.
Main Menu &
Submenus
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Survey Mobile Connected to a Mechanical Total Station:
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Switching from the
Trial to the Official
Version

Note on the User
Interface

Survey Mobile is currently running in trial version. But you

recently bought a license from Spectra Precision, resulting in

a license key given to you to enable the official version of the

software. Follow these steps to install the official version:

e Launch Survey Mobile (in trial version)

e From the Survey Mobile main menu, touch About. This
opens the About screen.

e Touch the License line.

e Type in your personal license key and then touch Login to
install the license. Survey Mobile then goes back to the
About screen. The License line now reads “Official version”.

e |f you touch the License line again, you will read the
license key you have just keyed in, as well as the
activation and expiration dates of your software (see
example below).

¢ 61 License information (pat)

License 000081-72500-00000-B0ABCCCA ‘
Activation date 05/18/2017
Expiration date 05/18/2027

NOTES: From the license page (from the main menu,
select About, then touch the License line), you may return
to the trial version by touching Use Trial version). Do this
ONLY if for some reason, the license activation at some
point fails. By switching back to trial mode, you will then
be able to save all your data.

After a license has expired, you don't need to switch back
to trial mode. Just enter the new license code once you've
got it (touch the New license button and enter the code).

Buttons used in the user interface change color depending on
the current status of the function they control:

¢ Yellow button: The button is usable (active)

e Gray button: Touching the button will have no effect
(inactive)

So button colors indirectly give the status of the function the
buttons control.

Examples: After you have started raw data logging in static or
Stop&Go mode, the Start button turns gray. Only the Stop
button is yellow in this case (and reciprocally). After you have
connected to a receiver via Bluetooth, the Connect button is



Shortcuts

Grid vs. Ground
Coordinates in
Optical Surveys

grayed. Only the Disconnect button is yellow (and
reciprocally).

Main Menu Shortcut

Making a long press on the Return button of your Android
platform will take you to Survey Mobile’s main menu.

Previous Screen

Whenever you need to return to the previous screen, just
touch this icon located in the top-left corner of the screen:

@

Point Survey Shortcut

When you are ready to collect a point, you may alternately
press the “Volume -" key of your Android platform (rather
than touch the on-screen Measure button) to save the name
and coordinates of that point.

Point Stakeout Shortcut

After choosing the point you want to stake out, you may
alternately press the “Volume -” key of your Android platform
(rather than touch the on-screen Start button) to start walking
to the selected point using the displayed guidance
instructions.

From there, after you have arrived at the target, you can
alternately press the “Volume +” key of your Android platform
(rather than touch the on-screen End and save button) to save
the point position and end the stakeout, or you can press the
“Volume -" again (rather than touch the on-screen End
button) to end the stakeout.

In optical surveys, all measurements made are “ground”
coordinates. Now the coordinate system defined in a job will
usually be a grid coordinate system. Be aware Survey Mobile
will automatically save and export the measured ground
coordinates into grid coordinates.




Customized
Templates for
Import and Export

Automatic
Naming

In GNSS surveying, the following customized template is
available:

e Name, Code, Latitude, Longitude, Height

In optical surveying, the following customized template is
available:
e Name, code, HA, VA, SD, HI, HT, SF

Where:

HA: Horizontal Angle

VA: Vertical Angle

SD: Slope Distance

HI: Instrument Height

HT: Target Height

SF: Scale Factor

For repetitive actions, Survey Mobile will automatically

increment the Name field so you don’t need to edit this

parameter every time. The incrementation rules are the
following:

e |f the first name you entered ends with a figure, Survey
Mobile will increment this figure by one (+1) for the next
point, straight line, arc or transition (e.g. PT100, then
PT101, PT102, etc.). When the name is in the form
“...9", then the next prompted name will be “...10".

e |f the first name you entered ends with a letter, Survey
Mobile will add a figure (starting with “1”) at the end of
the name for the next point, straight line, arc or transition
(e.g. RET, then RET1, RET2, etc.).

Automatic incrementation of names occurs in the following

cases:

e When manually creating several points, straight lines, arcs
or transitions in a row using the Tools>Define function.

e Within the Survey function when logging several points in
a row.



Map View & Points  When working within the Survey function (JLL'), you can
List View always take a look at the map or the list of the points present
in your job. Exception is for Stop & Go and Static surveys in
GNSS where there is no possible access to these two views.

So as you are collecting points, you may:

e Touch “ in the title bar to access the map view (below
left).

e Touch © in the title bar to access the points list (below

right).
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[1]: Touch this icon to show or hide the color legend

[2]: Color legend

[3]: This cross shows your current location.

[4]: Current value of map scale. The map scale can be zoomed in up to

8 mm.

[5]: When your current location is shown, touching this button will drag your
current location to the center of the map screen.

[6]: Touch this icon to adjust the zoom so that all the points, lines, etc.
present in the job can be seen on the screen with the highest enlargement
possible. The map screen indefinitely retains the map scale resulting from
this action until you intentionally choose to use another map scale.

[7]: Touch this icon to add background maps (see note below).

[8]: Provides access to the Auto-scroll function. When activated, this
function will bring the current location back to the center of the screen
whenever it's about to go beyond any of the edges of the map screen.

NOTE 1: For the first four GNSS surveying functions, the
Map screen shows additional buttons. See page 62.

NOTE 2: To add background maps, see page 98.

To return to the measurement screen when the map view or
points list is displayed:

e Touch .



About Line
Stakeout

There are six important things to know about line stakeout:

1. A line that you stake out may be a straight line, an arc or
a transition. At the beginning of this process, you choose
which type of line you want to stake.

2. When you stake out a line, Survey Mobile will guide you

successively to intermediate points along the line, from
the start point to the end point.

. The number of intermediate points depends on how you

set the Interval parameter. For example, if you choose
Interval= 2 meters, then Survey Mobile will guide you
successively to points 2 meters apart along the line.
You may decide to stake out the line by asking Survey
Mobile to guide you exactly along this line, or on the
contrary, by walking at some distance from it, along a
virtual line parallel to it.

This is achievable by setting the Line offset parameter
accordingly:

— Line offset= 0: Guidance provided along the “real” line.

Line offset> O: Guidance provided along a virtual line
located to the left of, and parallel to the “real” line.

Line offset< O: Guidance provided along a virtual line
located to the right of, and parallel to the “real” line.

Example of straight line stakeout:

End
Point

Start End
Line Offset= 0 Point oint

: Start
Line Offset>0 Point

K

W a\y\'\ﬂ‘)

End
Point

Start K Intermediate point

Line Offset<0 Point



4. In addition, there is a way of starting staking out the line
on the start point, or somewhere on the line before or after
the start point. This is achievable by setting the Start
station parameter accordingly:

— Start station= 0+000.000: Stakeout will start at the
line's start point.

— Start station> 0+000.000 (e.g. 0+020.000): Stakeout
will start somewhere on the line, between the start
point and the end point (see diagram below).

— Start station< 0+000.000 (e.g. -0+020.000): Stakeout
will start outside of the line, on a point aligned with the
line and located before the start point (see diagram
below).

(Straight line stakeout example)

% * End
* Point
R
Start R o
Point \ % Q\\a\\“\“q
T\
e (\0(\

s

5. After staking out the first point on the line, which you can
save or not, you will be using the following buttons to head
for the next point:

(2) . Will guide you to the next point in the direction
from the start point to the end point. That point is
distant from the previous one by the value given by the
Interval parameter.

- @: Will guide you to the next point in the direction
from the end point to the start point. That point is
distant from the previous one by the value given by the
Interval parameter.

If necessary, you may also correct the Start station setting
made while creating the line, by adjusting the Line station
parameter.



6. While staking out a line, Survey Mobile will continuously
provide the following additional information:

— Right offset to line, Left offset to the line: The distance
from your current location to the line, along the
perpendicular to that line.

— Current station: Is the point located at the intersection
of the line and the perpendicular to the line passing
through your current location.

— Forward distance to target or Backward distance to target:
Distance to go to get to the target, projected to the line,
respectively by walking forward, or by walking
backward (you’ve gone past the target).

These parameters are illustrated in the example below
where the operator is guided to get to the line’s start point
(Straight line stakeout example).

Current
station \
>
Line Start N
Point %
v~ o

current

e
e
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Introduction to Jobs

Jobs are required to perform GNSS surveys or optical surveys
(using mechanical total stations). You don’t need to create a
job to perform GNSS post-processed surveys (i.e. Static and
Stop & Go surveys).

When a GNSS receiver is used, a post-processed survey may
run in the background while performing a real-time RTK
survey.

Creating a Job  During this step, you will name the job you want to create and
define a standard or custom coordinate system for the job.

e In Survey Mobile’s main menu, touch El .

A new screen is displayed prompting you to create a new
job or, in the case a GNSS receiver is used, to enter the
Site calibration function. Existing jobs, if any, are listed
under the Job list banner.

e Touch New Job.

e As prompted, touch the dimmed Input word within the Job
name field. The keyboard then shows up on the screen.

e Type in a name for the job (e.g. MyJob), and, depending
on your device, touch OK or Done on the virtual keyboard
to validate the new name.

e Define the coordinate system used in the job. By default,
Survey Mobile will suggest you use the coordinate system
of the last opened job, but you may also define a new
standard, custom or unknown coordinate system:

— To define a standard system, touch 4 within the
Coordinate system field and then select the desired
system from the drop-down list. Depending on the
standard coordinate system you select, Survey Mobile
may ask you to define a zone (Zone field), a geoid
(Geoid field) and a shift grid (Shift grid field).

Note the first two options available: 1) Scale: 1.0, which
only makes sense in optical surveying and 2) No datum,
no projection, which only makes sense in GNSS
surveying (see explanations further below).

If you select Scale: 1.0, choosing “North azimuth” for
Azimuth type can only result in “North and East” Grid
direction and choosing “South Azimuth” in a “South and
West” grid direction.

11
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When you touch OK to save the coordinate system you
have defined, Survey Mobile will name the system by
combining the selections you made for Coordinate
System, Zone and Shift grid (if applicable). Just touch
OK to agree.
Example: The coordinate system will be named “World
wide/UTM_3 North_EGM96 (Global)” if you have
selected successively:

Coordinate system: World wide/UTM

Zone: 3 North

Geoid: EGM96 (Global)

NOTE: Coordinate systems created that way are then
made available at the top of the drop-down list
attached to the Coordinate system field.

— To define a custom system, touch + within the
Coordinate system field and then define this system.
See all the details in Customizing the Coordinate
System Used in a Job on page 13.

— If you don’t know which coordinate system should be
used, define an unknown coordinate system by
selecting No datum, no projection. Then you will run a
calibration based on known points in the area to
determine a valid local coordinate system.

— If you leave the field empty (first option in the drop-
down list attached to the Coordinate system field), then
WGS84 will be used and the coordinates of all
measured points will be expressed as latitude,
longitude and height.

— If the geodetic file you select for your custom
coordinate system is missing, a message will appear
with the option to download the file.

NOTE: To delete a coordinate system you have created in

Survey Mobile:

— In Survey Mobile’s main menu, touch “‘

— Touch Coordinate systems. The screen lists the
coordinate systems you created in the upper part of the
screen.

— Keep the finger pressed on the name of the coordinate
system you want to delete, and then select Delete. This
will delete the coordinate system unless it is used in
one of your jobs in which case the delete operation will
be canceled.



e After both the job name and the coordinate system have
been defined, touch the big yellow OK button to create the
job and open it in Survey Mobile (the name of the job is
shown between brackets in the title bar).

The name of the new job is also added to the list of
existing jobs shown under the Job list banner.

Customizing the  You may define a custom coordinate system in three different

Coordinate System  ways:
Used in aJobh ¢ Either from scratch:

— Touch F within the Coordinate system field and enter
all the system’s parameters (see diagram below.
Parameters are arranged in four different tabs).

Coordinate System
—{Datum]— gjipsoid

Datum Transformation (or datum shift)
Geoid
Shift Grid

[Projection|— Projection type

Origin coordinates

False Easting and Northing
Scale factor

South Azimuth

North, East Directions

Hor.Adjust |—

Method (plane transformation)
Origin East, North coordinates
North, East shifts
Rotation & scale

Vert.Adjust| Method (constant or inclined plane)

Constant
Origin coordinates, slopes

NOTE: Datum type and Ellipsoid type can both be set to
“blank” (first option in the corresponding scroll-down
list) so you can enter a custom ellipsoid and a custom
datum transformation. To deselect the chosen option
in Geoid or Shift grid, select the first option (“blank”) in
the corresponding scroll-down list.

— Once done, name the system and touch v in the
title bar to save the system definition.

e Or you may first select a standard system and then derive
your custom system from it:

13



Opening an
Existing Job

Editing or Deleting

14

an Existing Job

— Touch « within the Coordinate system field and select
the standard system from which to derive your custom
system.

— Then touch T within the Coordinate system field and
change only the parameters that make the custom
system different from the standard one you selected.

— Once done, name the system and touch v in the
title bar to save the system definition.

Or, after having selected a standard or custom coordinate
system as explained above (a system necessarily including
a projection), you may use the Site Calibration function to
“adjust” the coordinate system (see Site Calibration in
GNSS Surveying on page 65).

NOTE: Creating a coordinate system is also possible, outside
of any open job, using the following procedure:

From the main menu, touch “\ and then Coordinate
systems.

Touch @ located in the title bar, then name and define
all the parameters of the new coordinate system.

In Survey Mobile’s main menu, touch El . A new screen
opens on which all existing jobs are listed under the Job
list banner.

Touch the name of the job you want to open.

A new screen is displayed providing a summary of this job
(e.g. job name, coordinate system used, possibly the
name of the particular area covered by the coordinate
system).

Touch the big yellow Open button to open the job. The
name of that job is shown between brackets in the title
bar.

In Survey Mobile’s main menu, touch El . A new screen
opens on which all existing jobs are listed under the Job
list banner.

Hold your finger pressed on the name of the job you want
to edit or delete until a menu pops up.

Select Delete to delete the job or Modify to edit the job.



— If you select Delete, please confirm you really want to
delete the job.

— Selecting Modify allows you to edit the properties of the
coordinate system used in the job. If you change the
coordinate system, Survey Mobile will warn you that
this may cause errors in the job. The decision is yours
to continue or give up.

Closing aJob « In Survey Mobile’s main menu, touch El . A new screen
opens on which all existing jobs are listed under the Job
list banner.

e Hold your finger pressed on the name of the job you want
to close until a menu pops up.
¢ Select Close to close the job.

Importing Points  For import operations other than with “Survey Mobile point”
into the Open Job  format, please refer to Other Import / Export Functions on
page 96

Where to Post the Files Before Importing Them

The files you wish to import should always be moved to the
following folder before you can import them:

Internal memory/SurveyMobile.Droid/Import/
or

SD memory card/SurveyMobile.Droid/Import/

Importing Point Files in Survey Mobile Point Format
e QOpen the job where to import data.

e In Survey Mobile’s main menu, touch % , then Import.
e Touch Survey Mobile point.

¢ Touch File type and select one of the available import
formats (txt or csv).

You may touch ’inthe Template line to view each and
every parameter field making up the selected template.

Then touch to go back to the previous screen.

e In the lower part of the screen, select the file you want to
import.
NOTE: You can view the file content at this point. Hold the

finger pressed on the file name, then select Open file and
choose an application to view the file.
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e Define the content of the file you want to import by
selecting a template (Template field). Several templates
are possible:

— Default template: If you choose the “Default template”,
the imported file is assumed to provide data in that
order:

GNSS:

[1] Point name [2] Point code [3] North [4] East [5] Elevation [6] Latitude
[7] Longitude [8] Height [9] H. precision [10] V. precision [11] PDOP [12]
Solution type

Optical:

[1] Point name [2] Point code [3] North [4] East [5] Elevation [6] H. angle
[71V. angle [8] Slope distance [9] Instrument height [10] Target height
[11] Scale factor

When you make this choice, remember Survey Mobile
will only pick the NEE or LLH coordinates for each
point, never both. It is therefore your responsibility to
choose which coordinates you would like to import.
This choice is made by setting the additional
Coordinates provided as parameter accordingly.

— Two other templates may be used, which the files to be
imported should comply with when you select one of
them:

GNSS or optical:
Name Code North East Elevation
Name Code Latitude Longitude Height

— Customized template: Touch ’ to build a customized
template. A new screen opens on which you can
define, 1) the field delimiter (comma, space, tab, or
semicolon), and 2) the content of the template: all the
fields currently included in the template are shown at
the top of the screen as yellow buttons. You can re-
order the fields by dragging the buttons accordingly
within the upper list.

You can also remove some of them by dragging the
corresponding buttons to the lower list.



Conversely, by touching + next to a field name in the
lower list, you will re-incorporate this field into the
template as the last field in the template (see example
below in GNSS).

|13 tmport customization (rva7) |/ 3) import customization (rv47)
| Dtiiter Comma | Deiter Comma
Dirag buttan to reoeder ar delese Drasg butson o reorder or delate
Point name Point coda MHorth Point name Point code Morth
Enst Elavation Latitua East Haight H. prectsion
Langituda Halght H. pracizion . precision POOR Saliticn type
Upmcision  PDOP  Salusion ype » Dato st ime
Date and time ! Drag button to the kist 1o delete
Drag button 1o the fist 1o delete Latituce +
Langituda +
Elevatian +
oK oK
! ui- g?&q A {3 D000m) g si Satlh At [2.0000m] g

Touch OK after you have defined your custom
template.

e Touch the big yellow Import button to run and complete the
import operation.

Exporting Points  For export operations other than with “Survey Mobile point”
from a Joh format, please refer to Other Import / Export Functions on
page 96
e Open the job from which to export points (see Opening an
Existing Job on page 14).

e In Survey Mobile’s main menu, touch % , then Export.
e Touch Survey Mobile point.

e Select the category, or categories of points you would like
to export from the open job:

— Touch Y in the title bar. Survey Mobile suggests
that you select points according to three different
criteria: Point Type, Point Library and Point Solution.

— For each of these criteria, check on the boxes
corresponding to the points you want to export.

— Touch OK when you are done with your selections. This
takes you back to the previous screen.

e Touch File type and select one of the available formats (txt
or csv) for the exported file.
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e Define the content of the exported file by selecting a
template (Template field). Several templates are possible:

— Default Template: The content of the exported file will be
as follows (same as import):

GNSS:
[1] Point name [2] Point code [3] North [4] East [5] Elevation [6] Latitude
[7] Longitude [8] Height [9] H. precision [10] V. precision [11] PDOP [12]
Solution type
Optical:
[1] Point name [2] Point code [3] North [4] East [5] Elevation [6] H. angle
[7]V. angle [8] Slope distance [9] Instrument height [10] Target height
[11] Scale factor

— Template with a fixed set of fields, which are, in this
order:

GNSS or optical:
Name, Code, North, East, Elevation

— Template with another fixed set of fields, which are, in
this order:
GNSS:
Name, Code, Latitude, Longitude, Height
Optical:
Name, Code, HA, VA, SD, HI, HT, SF

— Customized Template: Touch ’ to build a customized
template. A new screen opens on which you can
define, 1) the field delimiter (comma, space, tab, or
semicolon), and 2) the content of the template: all the
fields currently included in the template are shown at
the top of the screen as yellow buttons. You can re-
order the fields by dragging the buttons accordingly
within the upper list.

You can also remove some of them by dragging the
corresponding buttons to the lower list.



Conversely, by touching + next to a field name in the
lower list, you will re-incorporate this field into the
template as the last field in the template (see example
below in GNSS).

[sas 4% @ aun] ]
(1) Export customization (rvS7) ) Export customization (rvS7)
Delimiger Camma , | Dty Comma
Drag butsan to recrder o delete Dvirg button 10 reander of delete
Point name: Point code Maorth Paint narme Poirl code Horth
East Elevation Latitude East Height H. precision
Langisude Height H. precisian V. precision PROP Solutian type
V. precision PFDOP Salution type » Date and time:
Datn and ime. [ Drag button to the list b delete
Dr‘agu‘n‘m;n:;mn ol 1o delate Latitude +
Longhuds *
Eleyation +
oK oK.
i @ @ (<] [ (-] 5]
B, Sty R But Sat [0} Ant {2 00m] ey,
Touch OK after you have defined your custom
template.

NOTE: A “Date and Time” field is now available
indicating the time when a point was measured. The
format of this field is “yyyymmddhhmmss” where:

yyyy: Year (e.g. 2018)

mm: Month (01-12)

dd: Day (1-31)

hh: Hours (00-23)

mm: Minutes (00-59

ss: Seconds (00-59)

e Name the export file.

e Touch the big yellow Export button to run and complete the
export operation.

NOTE: You can view the content of already exported files
(listed in the lower part of the screen): Hold the finger
pressed on one of the exported file names, then select Open
file and choose an application to view the file.
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Defining Points e« In Survey Mobile’s main menu, touch w , then Define,

then Points.

1) Define (rv57) @
Point narme PTI00 |
Fuoint code 00
Contral point
Point type Grid NEE |
Morth 624435Bm i
East 1350172m |
Elevation 137m |

Add

Complete the different fields to define a new point:

— Point name and code.

— Control point tag: check this box if the point you are
creating is a control point (i.e. a point with accurately
known coordinates in local grid).

— Point type (type of coordinates):

Grid_NEE (North, East, Elevation),

WGS84_LLH (latitude, longitude and height),

or WGS84_XYZ (WGS84 Cartesian XYZ coordinates),
— Input point coordinates.

Touch the big yellow Add button to save the point.
NOTE: After the point has been saved, the point name
shown on the screen is automatically incremented.This
new name may be appropriate for the next point you want
to create.

If you've made a mistake while entering the properties of
the point, you can still correct its definition right after
pressing Add, using the procedure below:

— Touch @ , hold the finger pressed on the point
definition you want to edit, then select Edit from the
pop-up menu. You can then make all the changes you
want to the definition of the point.

Remember this procedure only applies to the point (or
series of points, see NOTE below) you have just defined.



The general procedure to edit a point defined earlier is
described on page 27.

NOTE: If you define several points in succession, then
using the above procedure will allow you to edit not only
the last point defined, but also all the points you've
defined just before.

Defining Straight A straight line is a segment connecting two points. Points
Lines should have been created in your job before you can create
straight lines.

e In Survey Mobile’s main menu, touch % , then Define,
then Lines. This opens a new screen on which you can
create a line. Define the following parameters:

— Line name: Enter a name for the line.

— Line start point, Line end point: Specify which point is the
line's start point and then, which one if the line’s end
point. These points can be:

e Directly picked from the open job (i)
e Measured in the field ()

e Or created and added to the job (+).

— Interval: Choose a stakeout interval (represents a
distance), that is, tell Survey Mobile how accurate you
want the line to be staked out. For example, if the
distance unit used is meters, and you choose 2 meters,
then Survey Mobile will guide you along the line, taking
you successively to points 2 meters apart.

— Start station: Define the location where you wish to
begin staking out the line (see also About Line
Stakeout on page 8).

e Touch the big yellow Add button to create the line. A
message indicates that the line has successfully been
created. Survey Mobile stays on that screen suggesting
that you create a new line (name incremented
automatically).

e Touch when you are finished creating straight
lines.
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Defining Arcs

Three Ways of Defining an Arc

Arcs may be defined using one of the following three

methods:

1. Two points and center point: The two points are A and B and
the center point is C. Points A and B are on a circle whose
center point is C (see below).

A A

B B

The start point of the arc is A, and the end point is B.
Using the locations of A, B and C, Survey Mobile can
deduce the radius of the circle.
To choose which of the two arcs is the one you want, you
need to indicate whether the center point of the circle is
to the right (case [11) or the left (case [2]) of the arc, seen
from the arc moving from A to B.

2. Two Points and radius: The two points are A (start point) and
B (end point) and the circle radius is R.
Two circles and four arcs are possible.

@
@

(31 [4]

o~]

B

To indicate which arc you want, you should specify the
directions of both the arc and the chord with respect to the
matching circle center point, seen from the arc, moving
from A to B along respectively the arc and the chord:

— Case [1]: Both arc and chord to the right
— Case [2]: Arc to the left, chord to the right
— Case [3]: Both arc and chord to the left

— Case [4]: Arc to the right, chord to the left

3. Three points: The three points are A, B, and C. There can

only be one circle, then one arc, passing through the three



points (circle radius and center point location are unique
in this case).

Defining an Arc

e In Survey Mobile’s main menu, touch % , then select
Define, then Arcs.

e Name: Name the arc you are defining.

e Type: Choose one of the available three methods to define
the arc (see previously). On the screen example below, the
second method has been selected).

1) Define arc(rvs7)

Meme Al
Type Two points and radius |
Direction Left |
Center point va. chord Tothe left |
Start point GINA=E e

End point fdzda = A 4+

Radius 25m "
Interval 3m
Start station +000.0000m q

Add

e Enter additional parameters, as required by the method
you chose (directions, points, radius).

e |Interval: Enter the distance along the arc for which you
want Survey Mobile to collect points.

e Start station: Enter the distance along the arc where you
wish to start surveying the arc (0+000.0000 m by
default).

e Touch the Add button to create the arc. A message
indicates that the arc has successfully been created.
Survey Mobile stays on that screen suggesting that you
create a new arc (name incremented automatically).

e Touch when you are finished creating arcs.
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Defining
Transitions

Two Types of Transitions

Transitions are used to connect a straight line to an arc or
vice-versa. To smoothly connect a transition to a straight line,
the transition’s radius should be infinite at the junction point,
and to connect a transition to an arc, the transition’s radius
should be equal to that of the arc at the junction point. Two
different algorithms may be used for a transition:
¢ Clothoid: This curve supports infinite or non-infinite radius
values at either end of the transition, but these values
cannot be both infinite at the same time as this would
amount to creating a straight line transition.

e Cubic parabola: Only an infinite radius can be used at the
beginning of a cubic parabola transition.

Defining a Transition

e In Survey Mobile’s main menu, touch % , then select
Define, then Transitions.

e Name: Name the transition you are defining.

e Type: Choose one of the available two methods to define

the transition (see previously). In the example below, the
first method has been selected (setting on the left,
resulting transition on the right, as seen on the map
screen).

(1) Define transition{rv57) 1) Map(rv5T) # B
Wb il HP:0.5357m
¥ VPO 7350m
ST-SBAS
Type Clothoid |
Direction Left
Start point B R A
Agimith 045" 00 00.DO0000° il
Length 156m
Start redius TEMSm S
End racss G e
*
Irterval am
Start station 0400000001 e +
& Tm ’-‘
¢ [ @ Q ¥ [ @ Q
Bat. £ iril) Ant [2.00m) Ry, Eal, £ iril) Ant (2.00m) Ry,

Enter additional parameters, as required by the method
you chose (direction, azimuth, length, radiuses, etc.).
Interval: Enter the distance along the transition for which
you want Survey Mobile to collect points.

Start station: Enter the distance along the transition where

you wish to start surveying the transition (0+000.0000 m
by default).



Defining
Alignments

Defining Traverses

e Touch the Add button to create the transition. A message
indicates that the transition has successfully been
created. Survey Mobile stays on that screen suggesting
that you create a new transition (name incremented
automatically).

e Touch when you are finished creating transitions.

Alignments are as defined in the Roads chapter (see
Horizontal Alignment on page 106 for more details).

e In Survey Mobile’s main menu, touch % , then select
Define, then Alignments.

e Select the way you want to define your alignment, i.e.
through elements or through intersection points.

e Name: Name the alignment.

e |Interval: Enter the distance along the alignment for which
you want Survey Mobile to collect points.

e Enter successively the different elements or intersection
points making up the alignment:

— For elements: first start point name, start azimuth and
start station, then for each element: element type
(straight line, arc, transition) and length.

— For each intersection point: point type (start point,
intersection point or end point), point name and
station.

o Touch ¥ located in the title bar to save the alignment
once its definition is complete.

Traverses are as defined in the /mportant Things to Know in
Optical Surveying chapter (see Traverse Survey on page 77
for more details).

This function, which is available only if Survey Mobile is
connected to an optical instrument, allows you to create a
traverse and just define its start point. That means you will
need to open this traverse within the Traverse Survey function
to add more points to it (see page 91).

e In Survey Mobile’s main menu, touch % , then select
Define, then Traverses.

¢ Traverse type: Choose one of the three available traverse
types.
¢ Traverse name: Name the traverse.
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Listing/Deleting
Points, Straight
Lines, Arcs,
Transitions,
Alignments and
Traverses

Start Point: Specify or create the start point of the traverse
Backsight of start point: Specify or create the backsight
point used to perform the station setup when starting
surveying the traverse.

Enter the meteorological parameters (temperature,
pressure, PPM, refraction) and whether Earth curvature
should be taken into account or not.

= LR W 1051 Am

(5) New traverse(rv57)
Traverse type Opan fravarse |
Traverse name Tra2 3
St paint PR
Backsight of =
start point PE +
Tesrgerature 24°C 3
Prassure AmmHg |
PPM 10
Refractian AT S
Cureature

oK

g - &)

| Bat Lassit Targat 7=

Touch OK to save the traverse. After saving the traverse,
Survey Mobile returns to the Tools menu.

In Survey Mobile's main menu, touch “\ , then select
Data, then the desired option.

Survey Mobile lists all the points, lines, arcs, transitions,
alignments or traverses created in the job. By holding the
finger on one of these, you have access to a new menu
allowing you to delete it.

In the points list, if the list does not fit on the screen, you
may also select More from the same menu so you can see
further down in the list. At the bottom of the points list,
there is also a button allowing you to delete all the points
in one operation.



(See below examples of points list and lines list.)

(1) Point list (rv57) Y | Linelist (rv57)

| Paint code 100, |Line start point PT100
| Paint type Defined  |Line end paint PT101
| Control point No| |Interval 2.0000m
| Narth B244305.0000m |Length GE.1836m
iEasl 1359740.0000m | Azimuth 0854740, 714763"
|Elevation 215.0000m

[ine start point PTI00
Paint coda 100 I Line end paint PT102
| Paint type Defined |interval 3.0000m
;comm} paint Mo | Length 95.5249m
|Narth 6244310.0000m | | Azimurth 00032 471 4456°

NOTE 1: In the list of points, the coordinates of all user-
defined points continue to be expressed in the system you
initially chose to define them (Grid_NEE, WGS84_LLH or
WGS84_XYZ), So these coordinates may not always be
expressed using the type of coordinates that the
coordinate system selected for the job normally suggests.
NOTE 2: When listing traverses, Survey Mobile shows for
each of them the traverse type, the number of points in
the traverse and the names of respectively the start and
backsight points.

Editing Points  Definitions of points may be corrected if necessary using the
procedure below:

e |n Survey Mobile’s main menu, touch “‘ select Data
then Points.

e Touch briefly the definition of the point you want to edit.

e Touch @ located in the upper-right corner of the screen.
Editable fields then appear in red characters.

e Correct the value of each of the fields you want to change
and when you are done, touch the yellow Update button.
Survey Mobile then prompts you to update the previous or
next point in the list.

e Touch when you are done with editing points. This
takes you back to the list of defined points.

e Touch again twice to return to the main menu.
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Interfacing Survey Mobile to a GNSS Receiver

Connecting Survey
Mobile to a
Receiver via
Bluetooth

EF I TR R
(1) Devices (rv57)

Soan

MobileMapger 50 {48)

Ayailsbie devices
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Make sure Survey Mobile is set to be connected to a GNSS
receiver: On the main menu, you should see a GNSS
receiver icon in the title bar. If not, touch the displayed
icon (a total station icon) and select Switch to GNSS.

Turn on the GNSS receiver and wait until it has initialized.

On Survey Mobile, touch e located in the status bar.
This opens the Connect tab on the Receiver screen.

Touch ¥ located within the Device field, at the far right.
This causes Survey Mobile to start scanning for Bluetooth
devices. A new screen is displayed on which you can see
the message Scanning...

Every time a new Bluetooth device is detected, its
Bluetooth ID is added to the list of available devices
(under Available devices).

Should the scanning fail, you can still touch the big yellow
Scan button to resume a new search phase.

Enable the check box corresponding to the GNSS receiver
you want to work with and then touch OK.

This takes you back to the previous screen where the
Bluetooth ID of the chosen device now appears as the
current selection in the Device field.

Touch the yellow Connect button and then wait until the
Bluetooth connection is established.

You may be asked to pair the two units the first time you
make a Bluetooth connection with your receiver: either a
large message window will pop up, or a more discreet
notification will show up in the Android task bar. In both
cases, just accept the pairing request.

The receiver status icon in the status bar tells you when
the Bluetooth connection with the receiver is active:

Icon ‘ Bluetooth
e Inactive

6 Active




Setting a Rover

Survey Mobile offers four different possibilities to allow the
GNSS receiver to operate as a rover providing precise
positions:

RTK Radio: Corrections come from a radio transmitter via a
radio link. The radio transmitter is connected to the base
used.

RTK Network: Corrections come from a VRS network via an
NTRIP or Direct IP connection.

RTK Bluetooth: Corrections come from an SP60 or SP80
base over a Bluetooth connection. Only SP60 will offer a
long-range Bluetooth connection.

RTX: Corrections come from a Trimble RTX service which
broadcasts them either via the Internet or via satellites
operating in the same frequency band as GNSS satellites.
Supported services include CenterPoint, FieldPoint,
ViewPoint and RangePoint.

IMPORTANT: When using a Trimble RTX service, the
computed position will always be expressed in the current
epoch of the ITRF2008 system.

The table below lists the hardware requirements for each of
these options.

RTK radio

Option ‘ Requirements
Radio receiver, ideally integrated to GNSS receiver (e.g.
SP60 or SP80 with radio module)

SIM card with suitable subscription for mobile data acqui-

RTK Network sition. Inserted in the data controller (SP60) or in the

GNSS receiver (SP80).

RTK Bluetooth None

Hardware requirements:

+ Via satellites: None

+ Via Internet: SIM card with suitable subscription for
mobile data acquisition must be inserted in the data

RTX controller. Only the data controller may be used for an

RTX Internet connection.

In both cases, you also need to purchase a subscription to
the chosen Trimble RTX service.

Survey Mobile allows you to create and save different
configurations to acquire corrections, based on either of the
available options. That way, you can easily switch from one to
another if you need to change the source of corrections while
in the field.
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NOTE: Go to “\ then select Rover/Base Configurations, then
Rover to list the existing rover configurations. Any unused
rover configuration may be deleted from your data collector
by making a long touch on the configuration’'s name, and then
by selecting Delete.

If you also operate your own base, please set the base first
(see Setting a GNSS Base on page 70). Likewise, base
configurations can be saved so you can easily re-use them
when needed).

RTK Radio

After activating the Bluetooth connection to the receiver (see
Connecting Survey Mobile to a Receiver via Bluetooth on
page 28), do the following:

e Touch 6 and then open the Rover tab.

e Enable the RTKRadio check box within the RTK Radio field
and then touch this field. This opens the RTK Radio
screen.

e Complete these fields:

— Link type: Type of radio used on GNSS receiver side.

If the radio is separate from the GNSS receiver, select
“External radio”.

If it’s embedded in the GNSS receiver, select “Internal
radio” (typically SP60 or SP80 with a radio module
option installed).

With “Internal radio” selected, touch ) to access the
configuration parameters of the radio (SP60/SP80
internal radio):

e Protocol: Up to 7 different protocols available,
e Air link speed: 4800 to 19200 Bd,

e Sensitivity: Low/Medium/High/Off,

¢ Scrambling: On/Off,

¢ Forward error correction (FEC): On/Off,

e Power: Power radiated by the radio when used as a
transmitter (500 mW or 2 W).

In most countries, you would typically choose,
respectively, “Transparent FST”, “9600 Bd”,
“Medium”, “Off” for both scrambling and FEC, in
order to comply with the radio-frequency regulations in
force. Ask your local dealer for more information.



— Radio frequency: Only if “Internal radio” is selected.
Select the same frequency as the one used by the
base. This frequency should be chosen from the list of
available frequencies.

— Port, Baud rate, Data bits, Parity, Stop bits: Only if an
external radio is used. Tell Survey Mobile which port on
the GNSS receiver is used to communicate with this
radio. Enter the different parameters used in the serial
connection between the GNSS receiver and the radio.

e Touch the big yellow OK button to save all the entered
parameters. This takes you back to the previous screen.

e Use the Name field to enter a name for the configuration
you have just defined, then touch Save to save it.

e Touch Start and wait until a message tells that the whole
system is ready for use.

RTK Network

After activating the Bluetooth connection to the receiver (see
Connecting Survey Mobile to a Receiver via Bluetooth on
page 28), do the following:

e Touch 6 and then open the Rover tab.

e Enable the RTK Network check box within the RTK Network
field and then touch this field. This opens a new screen.

e Complete these fields:

— Link type: Choose “Controller Internet” for SP60,
“Internal Internet” for SP80,

— IP, Port: Enter the base IP address,

— User, Password: Enter your credentials allowing you to
receive corrections from the VRS network.

o Touch © in the Mount point field to download the NTRIP
source table and then choose one mount point from the
scroll-down list attached to this field.

NOTE: Touch if you want to cancel this operation.

e Touch the big yellow OK button to save all the entered
parameters. This takes you back to the previous screen.

e Use the Name field to enter a name for the configuration
you have just defined, then touch Save to save it.

e Touch Start and wait until a message tells you that the
whole system is ready for use.
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RTK Bluetooth

This operating mode is made available only if the connected
GNSS receiver is a Spectra Precision SP60 (SP80 is also
possible but offers a shorter coverage).

After activating the Bluetooth connection to the receiver (see
Connecting Survey Mobile to a Receiver via Bluetooth on
page 28), do the following:

e Touch 6 and then open the Rover tab.

¢ Enable the RTK Bluetooth check box within the RTK
Bluetooth field and then touch this field. This opens the
RTK Bluetooth screen.

e Touch the Scan button to search for the SP60 receiver
within range operated as a base and delivering RTK
corrections over its long-range Bluetooth device.

e Select this SP60 once Survey Mobile has found it and
then touch OK.

e Select it again and touch OK again.

e Name the rover configuration and touch Save to save it.

e Touch Start. Starting... is displayed for a while. When the
long-range Bluetooth link starts running, both the rover
and base emit a beep. Wait until an RTK position is
reported to be computed before starting your job.

RTX

After activating the Bluetooth connection to the receiver (see
Connecting Survey Mobile to a Receiver via Bluetooth on
page 28), do the following:

e Touch 6 and then open the Rover tab.

e Enable the RTX check box within the RTX field and then
touch this field. This opens the RTX screen.

e Complete these fields:

— Link type: For SP60, choose “Controller Internet”
(corrections via Internet) or “RTX satellite” (corrections
via satellite). For SP80, you can only select “Controller
Internet” (corrections via Internet),

— Stream (only if Link type= Controller Internet): Choose the
type of correction data received via the Internet
(RTXAUTO and RTXIP can be used whatever the
continent on which you are; RTXEU is for Europe only,
RTXNA for North America only).



Battery Icon

Loading a Previously Saved Configuration
e Touch 6 and then open the Rover tab.

e Touch *= within the Name field. This opens a new
window listing all the saved configurations.

e Select the configuration you wish to use. As a result, this
configuration is loaded to Survey Mobile as the current
configuration which the GNSS receiver uses right away to
acquire RTK corrections.

The battery icon shown in the left-hand corner of the status
bar describes the state of the power supply used to power the
GNSS receiver Survey Mobile is connected to.

Receiver power (internal battery
ror external power)

Bat. Sat(14)  Ant(2.0000m}) Rev.

The table below shows what the battery icon may typically
look like.

Icon | Meaning [ Icon | Meaning
GNSS receiver powered from
i its internal battery (more than
50% remaining charge)
GNSS receiver powered from
g its internal battery (less than
50% remaining charge)

Survey Mobile not connected
to any GNSS receiver

' GNSS receiver powered from
an external power source

The exact percentage of remaining charge can be read on the
screen by touching the battery icon. This opens a new screen
on which you can read the percentage.

If the receiver is connected to an external DC power source,
the screen will always indicate 100% of remaining charge.
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Other Useful
Information about
the Receiver

Useful information about the GNSS receiver is available at
any time:

e Touch 6 and then open the Status tab. This tab provides
status information about the receiver power supply, the
current coordinates of computed position, the base used
and the satellites tracked and used. See the two examples
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below (with RTX position solution on the right).

1) Receiver (test14)

(1) Receiver (test14)

Connect Rower Status  Properties

Coaneat  Aower Base Sats  Progerties

_ [Posttion |

04717 56,2595508° Latitude 0471756260761
nglluda -001°30°32 5921207 Longitude -001"30°32.550705"
Height B6.3033m Haight B8 2901m
Horizontal precision 0.0108m Horizontal precision 0.0214m
Vertical precision 0.0180m Vertical precision 0.0440m
PDOP 13 PDOP 13
Solution typa RTKFIud Solution type RTX
Gotrcl:tlun age cofre:llon age e
Latitude 047717 56.261640° RTX Latitude 471756277 648"

Longitude -0071°30'32. 59 1860° AT Longitede -001°30°32.569692"
Helght 8B.3320m RTX Haight BE.2083m
Antenna hebght 0, DmDm Reference frama ITRF2008
Basalne Epoch 207.2
T i
1 RTX position type CantarPointFastinit
GI.DN.ISS Q Base information
Beidou 2 Latitude 000"0000.000000°
Galileo 3 Longinde 000"00'00.000000°
07ss 1 Height m
2 B Antenna hedaht .lll
Bat. SaLi11) AnLi2.0090m) Bat. Sat(11)  Ant(Z0008m) v,

Touch @ and then open the Properties tab. This tab
provides information about the receiver serial number,
firmware version and lists RTX subscriptions, if any.



Interfacing Survey Mobile to a Mechanical Total Station

Connecting Survey o
Mobile to a Total

Station via
Bluetooth

AN

(1) Devices(pat)

Ll
A

MobileMappe;

gt

Scan

r50_40

io
=

Make sure Survey Mobile is set to be connected to a
mechanical total station: On the main menu, you should
see a total station icon in the title bar. If not, tap on the
displayed icon (a GNSS receiver icon) and select Switch to
Optical. By default, Survey Mobile is set to operate in
GNSS mode.

Turn on the total station and wait until it has initialized.
Level the station. With total stations using Windows as
user interface, you will have to run some pre-installed
software to be able to level the instrument.

For example, on FOCUS 8, Run External Connection. Only
after having leveled the total station will you be allowed to
establish a Bluetooth connection between the total station
and Survey Mobile.

On Survey Mobile, touch @ located in the status bar.
This opens the Connect tab on the Total Station screen.

Touch F located within the Device field, at the far right.
This causes Survey Mobile to start scanning for Bluetooth
devices. A new screen is displayed on which you can see
the message Scanning...

Every time a new Bluetooth device is detected, its
Bluetooth ID is added to the list of available devices
(under Available devices).

Should the scanning fail, you can still touch the big yellow
Scan button to resume a new search phase.

Enable the check box corresponding to the total station
you want to work with and then touch OK.

This takes you back to the previous screen where the
Bluetooth ID of the chosen device now appears as the
current selection in the Device field.

Touch the yellow Connect button and then wait until the
Bluetooth connection is established.
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Optical Status Bar
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You may be asked to pair the two units the first time you
make a Bluetooth connection with your total station:
either a large message window will pop up, or a more
discreet notification will show up in the Android task bar.
In both cases, just accept the pairing request. (The pairing
code is “0530".)

The icon in the status bar tells you when the Bluetooth
connection with the total station is active:

Icon ‘ Bluetooth
@ Inactive

Active

With a total station connected to Survey Mobile, the status
bar shown in the lower part of the screen looks like this:

£ *- @)

Bat. Laser Target S

From left to right:

Battery icon: Describes the charge state of the battery
used to power the total station Survey Mobile is connected
to.

The exact percentage of remaining charge can be read on
the screen by touching the battery icon. This opens a new
screen on which you can read the percentage.

Laser icon: This icon acts as a switch. Touch this icon to
turn on or off the visible laser of the total station. When
the laser is active, the icon looks like this:

@
Turning on or off the visible laser will simultaneously

change the target type to respectively prism or Direct
Reflex.



e Target icon: Allows you to define the target used by the
total station. The definition of a target includes the
parameters below:

— Target type: Prism or Direct Reflex.

— Laser: This box allows you to turn on or off the total
station’s visible laser.

— Target height, in the selected distance unit. Note that
prism and Direct Reflex targets use independent and
different heights (usually “0"” for Direct Reflex targets,
and “> Q" for prisms).

— Prism constant (for prism target only), in millimeters.

¢ Total station icon: Shows whether Survey Mobile is
connected to a total station via Bluetooth or not (see
previous section).

Other Useful  Useful information about the total station is available at any
Information about time:

the Total Station ,
e Touch and then open the Properties tab. This tab
provides information about the total station model, mode
and serial number.
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Important Things To Know in GNSS Surveying

Points vs. Control

38

Points

Tolerances

For a “common” point, Survey Mobile assigns the last
computed position delivered by the GNSS receiver to the
surveyed point. The point position therefore results from a
single measurement and the point is logged almost instantly.
For a control point, Survey Mobile averages the successive
positions delivered by the GNSS receiver over a user-settable
period of time (controlled by the Epochs parameter). Only at
the end of this time will Survey Mobile assign the averaged
position to the control point. That position will statistically be
more accurate than that obtained through a single
measurement. Logging a control point therefore takes more
time than logging a “common” point.

e Points: Should the current horizontal and/or vertical
precision be beyond the permitted tolerances when
making a point measurement, then Survey Mobile would
warn you (see example below). You can then choose
whether you want to save the point measurement (Yes) or
reject it (Cancel).

Tolerances

Horizontal precision:
Tolerances 0.0250m  Current 0.0293m

Vertical precision;
Tolerances 0.0500m  Current 0.0590m

Modify

Continue
tolerance

Cancel

The tolerance values may be changed at this stage if
needed. Touch Modify tolerance, enter the desired values,
then touch .

e Control Points: When measuring a control point, the
message “Failed to measure point” will show up if at least
40% of the measurements made are not RTK fixed
solutions.



Offset Points  The offset procedure is used when the point you want to
measure (the “target point”) is inaccessible. In this case, you
will rely on a point located nearby, called “observation point”.
You will then have to describe the offset from the observation
point to the target point. You should also make sure GNSS
reception at the observation point you choose is good.

The method used to perform an offset point measurement is

called Distance-Azimuth Offset (see diagram below). This

method requires that you measure and provide Survey Mobile

with the following two parameters:

¢ d: Slope distance between observation point and
inaccessible point (target point).

e Az: Azimuth angle from observation point to target point.

Target
Point

Obseryation
Point

44
\Up Offset

Yym

If unknown, the azimuth may be determined by Survey
Mobile, directly in the field, by specifying two points aligned
with the target point (see diagram below).
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Continuous Survey

40

In this case you have two observation points instead of just
one. These points are named as follows:

— Start Point: This is the point the farthest to the target
point. This point should be occupied, making sure GNSS
reception is good on this point.

— End Point: This is the point the closest to the target point
and is located on the same line as the start and target
points. You should occupy this point making sure GNSS
reception is good at this point as well, and then you should
measure the distance from this point to the target point
using an external measuring tool (tape measure, etc.).

Target
Point

Up Offset

I+

<«

NOTE: The start and end points may be points stored in the
job in which case you don’t need to measure them but simply
to mention their names to get their coordinates.

Continuous survey allows automatic collection of points at
regular intervals of time or distance as you walk within the
working area. Each new collected point is named
automatically.

For example if you use a time interval of 10 seconds, then the
computed position will be picked every 10 seconds whatever
the distance you will have traveled in the meantime. If you
use a distance interval of 10 meters, then the computed
position will be picked every 10 meters of distance (along a
straight line) separating the last point measured from the
next one, whatever the time it took to travel this distance.



In both cases, the position saved is the one of your current
location at the time of point collection.

About Static and  Definitions

Stop & Go Surveys  Survey Mobile allows you to perform two different types of
post-processed surveys:

e Static Survey: GNSS raw data are continuously recorded
with the receiver permanently installed on a point (static
operation). You just have to start, and later stop, the raw
data recording performed on that point.

e Stop & Go survey: GNSS raw data are continuously
recorded as you walk along a trajectory, carrying your
surveying system. When you stop walking for a while
(typically on a point of interest), you mark the moment you
start the static occupation and then the moment you start
walking again.

Conventions Used to Name Raw Data Files

When running Static or Stop & Go surveys, Survey Mobile
automatically creates files to save the collected raw data. File
naming is in the form:

For static surveys:

G<Receiver ID1><Index><Year>.<Day>

For Stop & Go surveys:

GF<Receiver ID2><Index><Year>.<Day>

Where:

G: File header (ATOM format) for static raw data

GF: File header (ATOM format) for stop&go raw data

<Receiver ID1>: The last 4 characters from the Bluetooth name of the

connected receiver.

<Receiver ID2>: The last 3 characters from the Bluetooth name of the

connected receiver.

<Index>: Rank in current day (A to Z, then AA to AZ) (A for file logged first)

<Year>: Last two figures of current year

<Day>: File extension. Day number in year (1-366)

Examples: “GO015A16.132" (static survey);
“GFO15A16.133" (Stop & Go survey).

Downloading G-Files from the Connected Receiver

. ﬁ : Touch this button located in the right-upper corner
of the screen after entering the Static or Stop & Go survey
function. This opens a new screen listing all the G-files
stored on the receiver.
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Stakeout Guidance
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Options

At this stage you may touch ] to have access to the
Download directory in the internal memory or SD card
(SurveyMobile.Droid/Download/) from which you can view
or copy files from outside Survey Mobile.

e Hold the finger pressed on the name of the file you want
to download until this menu is displayed:

Action

Download

Delete

Delete all

e Select Download. Wait until this operation is complete.

NOTE: You can also use this popup menu to delete one or all
the G-files stored in the receiver.

Clearing the Receiver Memory

If you run out of receiver memory while being in the field,
there is an emergency procedure that allows you to delete all
the files from the receiver memory. Obviously you will not
delete important files that have not been previously backed
up at the office. So please think about the files still in
memory before you use this procedure.

e In Survey Mobile, open the Static or Stop & Go screen.

e Touch X (located by the current value of memory size
available).

e Confirm you want to delete all the files.

Whether you are staking out a point, a line (i.e. a straight line,

arc or transition) an alignment, a cross-section or a road, you

may decide which type of guidance instructions you want on

the screen as you move around in the field to your current

target. Survey Mobile offers two sets of guidance instructions:

¢ Forward and Leftward: Components of the distance still to
g0, as measured taking into account the current walking
direction (see diagram A).



¢ Northward and Eastward: North and East components of the

distance still to go (see diagram B).

Forward: positive
Leftward: positive

Target

Northward|

Eastward

“Np- Your current location

o,

A
e,
K

To make this choice, touch @ in the title bar after you

have selected the desired stakeout function.
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Surveying With a GNSS Receiver

Preparatory Steps Choosing Units, Number of Decimals and Tolerances

e In Survey Mobile’s main menu, touch “‘ and then
Settings.
The new screen that opens (see below) allows you to
choose:

— The units you want to use for distances (meters, feet,
US survey feet), areas (square meters, hectares) and
angles (Degrees, DDMMSS, Radians, Gons).

— The number of decimal places you want Survey Mobile
to provide for all distance, area and angle
measurements.

NOTE: In some languages, the decimal point is
displayed as a comma.

— The permitted tolerances in terms of horizontal and
vertical precision, and of PDOP, for any real-time
measurements made by the GNSS receiver.

Should these figures be exceeded, Survey Mobile
would warn you so you can choose whether you want to
keep or reject those measurements not meeting the

criteria.

1) Settings(rv57) %
Angle DOMMSS |
Distance 4,
Arma &,
Angle 10,
Horizontal presisian 0.015m #
Vertical precision 0.02m
PFDOP 60
Fittar
Instrument name ==
Data ordes Time in ascending arder

tat Sa10) At (200m) Bov. |

— Filter instrument name: When requested to scan for
Bluetooth devices, Survey Mobile will either list the
names of all the detected Bluetooth devices (case
where the Filter instrument name option is disabled), or



on the contrary, with the option enabled, will only list
the names corresponding to supported devices (i.e.
those of Spectra Precision GNSS receivers).

— Data order: Setting this option allows you to arrange
your lists of points, lines, etc. from the oldest to the
latest (Time in ascending order) or the other way around
(Time in descending order).

o Touch ¥ located in the title bar to validate all your
changes.

Entering the Antenna Height

Whether the GNSS receiver Survey Mobile is currently
connected to is used as a base or a rover, you need to set the
height of its GNSS antenna.

e Start a Bluetooth connection with the GNSS receiver, as
explained in Connecting Survey Mobile to a Receiver via
Bluetooth on page 28).

e Touch @ This opens the Antenna screen from which you
can set the following parameters:

— Antenna Type: A read-only parameter. This field
indicates the model of GNSS receiver Survey Mobile is
currently connected to.

— Measureto: Indicate which point on the antenna is used
as the reference point in the measurement of antenna
height performed below.

“Bottom of antenna mount” is generally used at a rover.
The resulting measurement is a vertical measurement
which represents the true antenna height.

“Slant measure mark” is generally used at a base. The

resulting measurement is a slant measurement which
is not the true antenna height. But the GNSS receiver
will automatically convert this measurement into the

true value of antenna height.

— Antenna Height: Enter the distance measurement you
have made from the chosen antenna reference point
(see above) to the survey point on the ground (max.
permitted value: 999 m).

NOTE: The antenna height can also be changed when
you are about to log a point.

e Touch the big yellow OK button to validate all you changes.
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Antenna

Antenna type.

Measure to

Antenna height

Cancel

SPa0

Eotiom of antenna
mount

2IT|J

Continue
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IMPORTANT! Survey Mobile wants to be sure you are always
using the right values for these three parameters. That’'s why
at the following steps, you will be asked to confirm or correct
their values (see screen example) before Survey Mobile can
go any further:

e When selecting Point Survey, Control Point Survey or Offset
Survey.

e When selecting Point Stakeout, Line Stakeout or Stake out
road.

e Before logging the start or end point of a line.

e Before logging a point within the site calibration function.

e Before logging a point within the COGO function.

Checking/Setting GNSS Reception & Elevation Mask

Survey Mobile provides a view of all the GNSS satellites
currently tracked so you can see at a glance how well your
receiver is running at its current location.

On the same screen, Survey Mobile allows you to adjust the

value of elevation mask, if required.

e Start a Bluetooth connection with the GNSS receiver, as
explained in Connecting Survey Mobile to a Receiver via
Bluetooth on page 28).

e Touch @ Survey Mobile displays a polar view providing
the current status of GNSS reception. Two other tabs (List,
Diagram) are available so you can better assess the GNSS
reception conditions. See screen examples below.

EEE TN T E XN ETLT
| satellites(rsT) |5 satebinesirvs7)

fem—— Lint Dsgem | | Berplet [ Disgran.

By it ] Bngrm

A im0 e 73
L | L azon swer 2350
’ seac 000 SHRE 060

Elwvasion mask o, oM

'+ o @

Lt AraA700m.

°(r o .2 2t o 2 ¢

e To change the value of elevation mask shown at the
bottom of the screen, just touch the current value and
type in the desired value. Then touch OK to validate the
new value.



NOTE 1: All GNSS constellations are tracked by default but
you may deselect one (or more), if desirable, by clearing the
corresponding check box shown on this screen.

NOTE 2: The number of satellites being used for computing
the position is indicated by the satellite icon. If however the
mobile device’s internal GNSS receiver is used, this number
will always be “0” regardless of the number of satellites
actually used.

Point Survey  Assuming your system is now ready for use:

€

e In Survey Mobile’s main menu, touch L

e Touch Point survey. Confirm or correct the antenna
parameters then tap Continue. Survey Mobile opens a new
screen from which you can log points.
The upper part of the screen shows the coordinates of your
current position —as computed by the GNSS receiver — as
well as accuracy-related figures (horizontal/vertical
accuracies, PDOP) and the position computation status
(solution type, correction age).

() Pointsurvey (v57) & [0 ‘ | (3 Point survey (rv57) [0 1 |

Mot 6243046, 9084m Marth 6243046 7340m
Enat 1359189 5506m East 1359189 7304m
Elevation S5.8097m Elevation 35.7797m
Honzanial practsion anEEm Horizangal precision 0032m
Wertical praciaicn 0.0430m Wertical precision 0,0430m
pooP 13 pooR 13
Eahition type RTHFixed Balutian type ATKFEnd
Carrectian age 20s Cornectian age 20s
Praint name PT208 [Paint name P28 |
Paint code 100 Paint cosde 100
Epochs g Epacha g
Lag raw data Log rave data ¥
Log file Log file GRIEB17.132

Measure Measure

e Usethe fields in the lower part of the screen to prepare a

point measurement: .

— Point name and Point code: Enter a point name and
optionally, a point code.

— Epochs: Enter the number of epochs (in seconds) at the
end of which the computed position will be saved. If
you leave the field empty or equal to “0”, Survey
Mobile will perform an instantaneous measurement of
the position. If you enter a number equal to or greater
than “1”, Survey Mobile will average the position over
this period of time and will save the resulting averaged
position as the point position.
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— Lograw data: Check this box if you wish to start a Stop
& Go raw data recording before logging the point.

When checking the box, Survey Mobile will switch
directly to the Stop&Go screen from which you can
start data logging after having checked the different
recording parameters.

After touching Start, Survey Mobile will come back to
the previous screen where you can see the name of the
raw file being logged (see screen above on the right).
Conversely, if this option is activated and you want to
stop the data recording, clear the box and touch OK to
confirm.

Make sure you are standing exactly over the point, keep
the pole vertical and stay at standstill.

Touch the big yellow Measure button (or press Volume-).
The point is being measured.

With Epochs set to 1 or more, a progression bar is
displayed until all the measurements have been made
(see example). If the measurement is successful, the
point coordinates appear in blue characters at the top of
the screen meaning they are being saved to the job. A
sound can be heard at the same time meaning the point
measurement is complete.

With Epochs set to O or empty, the progression bar
sequence is skipped: the instantly measured position is
saved right away, as the point coordinates appear in blue
on the screen. A sound can be heard at the same time.
Survey Mobile then increments the point name (see
Automatic Naming on page 6) and prompts you to log a
new point.

Log as many points as required using the above
procedure.



Control Point
Survey

Assuming your system is now ready for use:

. . W
In Survey Mobile's main menu, touch L

Touch Control point survey. Confirm or correct the antenna
parameters then tap Continue. Survey Mobile opens a new
screen from which you can log a new control point.

The upper part of the screen shows the coordinates of your
current position —as computed by the GNSS receiver — as
well as accuracy-related figures (horizontal/vertical
accuracies, PDOP) and the position computation status
(solution type, correction age).

ii@(:nmml pointsurvey.. & [

MNarth 6243045.4473m
East 1359190.1840m
Elevation 37.9388m
Horizontal precision 0.0212m
Mertical precision 0.0430m
FoOP 13
Solution type RTKFixed
Correction age 2.0s
Paint name FT208 |
Point code 100 iy
Epochs 12 il
Meagura

Use the last four fields in the lower part of the screen to
prepare a measurement: Enter a point name and
optionally, a point code.

Use the Epochs field to specify the required averaging time
before Survey Mobile delivers a position for the control
point. The greater this value, the longer the time before
Survey Mobile delivers a position (1 epoch= 1 second).
Make sure you are standing exactly over the point, keep
the pole vertical and stay at standstill.

Touch the big yellow Measure button (or press Volume-).
Survey Mobile starts averaging the computed position over
the requested number of epochs.

A progress bar is displayed (see example below with 10
epochs requested) showing how long you still have to stay
at standstill before the averaged position is delivered.
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Offset Survey

If the measurement is successful, the control point is then
created and saved to the job. A sound can be heard
meaning the control point measurement is complete.

Survey Mobile then increments the point name (see
Automatic Naming on page 6) and prompts you to log a
new control point.

e | og as many control points as required using the above
procedure.

Please read Offset Points on page 39 before starting. Then
assuming your system is ready for use:

. . LS
e In Survey Mobile’s main menu, touch —TA

¢ Touch Offset Survey. Confirm or correct the antenna
parameters then tap Continue. Survey Mobile opens a new
screen from which you can log a point using the Distance-
Azimuth Offset method.

The upper part of the screen shows the coordinates of your
current position —as computed by the GNSS receiver — as
well as accuracy-related figures (horizontal/vertical
accuracies, PDOP) and the position computation status
(solution type, correction age).

e Use the last fields in the lower part of the screen to
prepare your offset measurement. The Type row reads
Distance-Azimuth offset, which is the name of the method
used to perform the offset point measurement. For more
information on this method, see Offset Points on page 39.

| (7 Offset survey (v57) = I
Marth B243045 3847m
Esst 1359190 2998m
Elevation A6.6057m
Horizantal presision a.0212m
Wertical precision 0.0430m
PoOP 13
Eahution type RTKFired
Eomection age 203
[Type iatance-Azimith offset
pazimuth to. DOETT 900000 - -
Targat pain g y o
pistance o A
Hargat point 4
Up offset m
Paint name P24

e Then follow one of the procedures below depending on
whether you already know the azimuth or you need to
measure two points to determine this angle.



L+

Up

/N

Target
Point

‘Obseryation
Point”
a4

“poffset

1st case: The azimuth from the observation point is known or
was previously determined using an external measuring tool
(compass, etc.):

Choose the observation point from where to make the
offset measurement.

Touch 000°00’00.000000 in the Azimuth to target point
field and enter the known value of azimuth.

Measure and enter the distance from the observation point
to the target point (Distance to target point field) using an
external measuring tool (tape measure, etc.).

Measure and enter the height deviation between the target
point and the observation point (Up offset field) (positive if
target point higher than observation point).

Enter a point name for the target point and possibly a
point code.

Touch the big yellow Measure button (or press Volume-).
The point is being measured and then saved to the job.
While the measurement takes place, the top of the screen
shows point coordinates in blue characters.

Mobile Survey then increments the point name (see
Automatic Naming on page 6) prompting you to log a new
offset point.

2nd case: Azimuth from observation point is unknown and
you want to use Survey Mobile to determine this angle:

Mark two points on the ground, both aligned with the
target point.

Touch A . A new screen is displayed allowing you to
calculate the azimuth. Survey Mobile needs to know the
position of each of these points.

(7 Calcutate azimuth (rvS7)

Start ot FTIO0, &
Herth £244305m
Easl 13501 40m

Bavatian 215m

Enat ot FTIOT
Mol s24a310m
Eanl 1359208m
Devalion #am |

Caiculate

This can be made: 1) either by entering manually the
known coordinates of these points (if they are known), 2)
by specifying the names of these points if they are stored
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in the job, or 3) by occupying these points one after the
other. In the latter case, do the following:

— Stand on the start point (the one the furthest to the
target point).

~ Touch A tomeasure the coordinates of the point (you
don’t need to name the point).

— Move to the end point.

— Touch A to measure the coordinates of the end point
(you don’t need to name the point).

— Still standing on the end point, touch the big yellow
Calculate button. This calculates the azimuth angle and
takes you back to the previous screen.

Measure and enter the distance from the end point to the
target point (Distance to target point field) using an external
measuring tool (tape measure, etc.).

Measure and enter the height deviation between the target
point and the end point (Up offset field) (positive if target
point higher than end point).

Enter a point name for the target point and possibly a
point code.

Enter the number of epochs (in seconds) at the end of
which the computed position will be saved. If you leave
the field empty or equal to “0”, Survey Mobile will
perform an instantaneous measurement of the position. If
you enter a number equal to or greater than “1”, Survey
Mobile will average the position over this period of time
and will save the resulting averaged position as the point
position.

Check the Log raw data box if you wish to start a Stop & Go
raw data recording before logging the point.

When checking the box, Survey Mobile will switch directly
to the Stop&Go screen from which you can start data
logging after having checked the different recording
parameters.

After touching Start, Survey Mobile will come back to the
previous screen where you can see the name of the raw file
being logged (see screen above on the right)

Conversely, if this option is activated and you want to stop
the data recording, clear the box and touch OK to confirm.
Touch the big yellow Measure button. The point is being
measured.



With Epochs set to 1 or more, a progression bar is

displayed until all the measurements have been made
I o e I (see example). If the measurement is successful, the
point coordinates appear in blue characters at the top of

the screen meaning they are being saved to the job. A
sound can be heard at the same time meaning the point
measurement is complete.

With Epochs set to O or empty, the progression bar
sequence is skipped: the instantly measured position is
saved right away, as the point coordinates appear in blue
on the screen. A sound can be heard at the same time.

Mobile Survey then increments the point name (see
Automatic Naming on page 6) prompting you to log a new
offset point.

IMPORTANT: Once you have computed the azimuth, while

A occupying the end point, you may not stay on this point to
measure the target point. You are allowed to move along the
line formed by the start, end and target points provided that
at all times you get an accurate position computation AND
the slope distance and up offset to the target point you have
entered are the ones seen from your current location (and not
from the end point).

Continuous Survey Get your equipment ready for Continuous operation and
then turn it on. Typically the GNSS antenna or receiver is

mounted on top of a range pole.

e In Survey Mobile’s main menu, touch .
e Touch Continuous survey.

e Confirm or correct the antenna parameters then tap
Continue. Survey Mobile opens a new screen from which
you can configure and start the Continuous survey. The
upper part of the screen shows the coordinates of your
current position —as computed by the GNSS receiver — as
well as accuracy-related figures (horizontal/vertical
accuracies, PDOP) and the position computation status
(solution type, correction age).
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Static Survey

Choose the type of continuous survey you want to perform
(Time or Distance).

() Continuous surveyr.. & L (7 Continuous survey(r. & I
s AR Hit 2300 0z28m
Euat 13900 43 Eaal RELARL R ]
Elevation 40.3357m Eearon AT
Herizontal pracigas. 1WA Heripermnal praceson A0008m
Werseal precision B18%0m ‘erical precieion TIT00m
Fooe . rooe 14
Solution typst GEag Solution type EBAE
Comeon age 25 Cumracticn mge 1=
Traw Tome Tree Biannes |
Tine imaeval i) . ] m |
Time slagsad (2] Cistance Fassies m
P e gl Poing name FTI000 |
P cofie o code

St St
Lo Satiim Lt Rav. | L Sndim Aot |2.00me P

Enter the corresponding interval (a time in seconds or a
distance in the selected distance unit).

Give a name and a code to the first point that will be
collected. The point name will then be incremented
automatically before collecting the next point whereas the
point code will stay the same throughout the survey.

Get ready to walk and then tap Start. Survey Mobile
automatically starts counting the time elapsed or distance
traveled since you tapped Start.

Start walking within the working area and let Survey
Mobile collect the points according to your request. You've
got nothing else to do but walk as planned.

When you are finished, tap Stop. Then confirm it’s the end
of the continuous survey.

Install your equipment on the point to be surveyed and
then turn it on. Typically the GNSS antenna or receiver is
mounted on top of a tripod or bipod.

W
In Survey Mobile's main menu, touch —TL
Touch Static survey. Survey Mobile opens a new screen
from which you can start logging raw data at the chosen
location.
First enter the following settings (see screen below left):
— Point name: Enter a name of the point where static
occupation is going to take place.
— Pointcode: Enter additional information about the point
(optional).



Stop and Go
Survey

— Antenna type: A read-only parameter. This field is
automatically filled in with the name of the GNSS
receiver Survey Mobile is connected to.

— Measure to: Indicate which point on the GNSS antenna
the antenna height measurement refers to.

— Antenna height: Enter the value of height measurement
made so that Survey Mobile can determine the real
height of the GNSS antenna.

— Loginterval (s): Enter the raw data recording rate, in
seconds.

Then touch Start. Data logging starts after a few seconds
(Starting... message is displayed in the meantime).
EEEEEEETIEENT  E T X

|/ (5 static (resT) L] () static (rvS7) ]
Log stne I i Logging {fatic
Log file i ey
{LogTée O0TEANE20R
(Receiver memory madutle | 100335ME 3 X
Beceiver memory evaiably 10033508 3
T
{paint rame Ll Pairk e s1a0
1
Point code 90, p——. 190
Amenna iype 50 Aenart B
Mesriney Pofermof scimma ook & Messure ta Bottom of tuEnn mount
Amenna hoght Bm oona Fith am
Log interval (s} L2 Log mtarval (s} 1
Storl S Start Biog

Let Survey Mobile log raw data. During this time, the top
of the screen shows the data logging and memory statuses
as well as the name of the file where raw data are being
stored (see screen above right). The file is named
according to the convention presented in Conventions
Used to Name Raw Data Files on page 41.

After enough data has been logged, touch Stop to end the
static survey.

Get your equipment ready for Stop & Go operation and
then turn it on. Typically the GNSS antenna or receiver is
mounted on top of a range pole.

. . W
In Survey Mobile’s main menu, touch L

Touch Stop & Go survey. Survey Mobile opens a new screen

from which you can start logging raw data in Stop & Go

mode.

First enter the following settings (see screen below left):

— Antenna type: A read-only parameter. This field is
automatically filled in with the name of the GNSS
receiver Survey Mobile is connected to.
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Measure to: Indicate which point on the GNSS antenna
the antenna height measurement refers to.

Antenna height: Enter the value of height measurement

made so that Survey Mobile can determine the real
height of the GNSS antenna.

Log interval (s): Enter the raw data recording rate, in
seconds.

( () Stop&Go survey (rv57)

Log state Moa-Logging

Lo file

Receiver memory eveilahle  TDEZBEMB

Settings

AnTEnna type SPED |

Measure o Botom of antenna mount

Antenna height m

Log intervad (3] W,
Siar Stop

Touch the yellow Start button. Survey Mobile starts logging
GNSS raw data for your current location. A new screen is
displayed showing the data logging status (“Logging”), the
name of the opened raw data file and the amount of
memory available on the receiver.

Survey Mobile prompts you to enter the following
parameters for the first point you will occupy:

Point name

Point code

Occupation time (s), in seconds (typical values between
5 and 20 s).

NOTE: Enter “O” if you want to control manually the
moment when you stop the occupation.

|
(77 Stop&Go survey (rv57) B
Logging [Stopaso
Loj slots survay)
Log fila GFZAIATE 209
Receiver memary available  108.286MB X
ettinns |
Foint name 6302
Puint code 5
Decupation fime (5] o
Lag point Stop




Point Stakeout

Move to the first point you want to occupy and then, while
staying static on this point, touch the yellow Log point
button.

Keep static until Survey Mobile indicates the occupation
time is up. You can check the progress of the occupation
by watching the Time elapsed (s) parameter shown at the
bottom of the screen.

(1) Stop&Ga survey (rv57) &

Logging (SopkGo
survey)
Log file GF2E1A16.209

Log state

Recelver memory availeble  10BZ86MB X

Paint name SG302 )
Paint code alic)
Occupation time (s) 5
Time elapged (=)

Log point Stop

Note that if you wish, you may shorten the occupation
time by touching the yellow Stop button. This will instantly
end the occupation time on the point.

Resume the previous step for each of the points you want
to occupy during your survey.

Then when you are done, touch the yellow Stop button to
end the Stop & Go survey.

Touch to return to the Survey menu.

W
In Survey Mobile's main menu, touch L

Touch Point Stakeout. Confirm or correct the antenna
parameters then tap Continue. Survey Mobile opens a new
screen from which you can stake out a point.

The upper part of the screen shows the coordinates of your
current position —as computed by the GNSS receiver — as
well as accuracy-related figures (horizontal/vertical
accuracies, PDOP) and the position computation status
(solution type, correction age).

Use the scroll-down list in the Point name field to choose
the point from the open job that you want to stake out. The
lower part of the screen shows information on the selected
point (name, code, coordinates).

NOTE: Other possible actions from within this field:

— You may touch @ located in the title bar to select the
type of guidance you want to walk to the target

57




58

(Northward/Eastward or Forward/Leftward; see
Stakeout Guidance Options on page 42).

— You may touch = to list all the points stored in the job

and select one to be staked out.

— You may touch + tocreate anew point that you would

like to stake out.

— You may touch ¥ to select the point in the job that is

the nearest to your current position.

|¢{1) Stakeout (rv57) @ 0O

Narth 6243045.9017m
East 1359190.0698m
Elevation 37.9608m
Horizantal precision 0.0212m
Mertical precision 0.0430m
FDOP 1.3
Salution type RTKFixed
Correction age 20s
Paint name PT206, i= + «

Point code 100
Harth 6243045 6188m
East 1359190.4999m
Elevation 36.3852m
H. tolerance{cm) B i

Start

Set the horizontal tolerance (expressed in the selected
distance unit). The point will be staked out only if the
horizontal precision on the position solution is better than
this tolerance.

Touch Start to begin (or press Volume-). The screen then
shows a compass giving the direction to the point. The
lower part of the screen also shows in real time the North,
East and vertical components of the distance to go to
reach the point (see below left).

Walk in that direction, watching on the screen the values
of these components as you move forward to the point.
When you are exactly on the point, the screen looks like
the one below right (note that when the computed



coordinates turn green, you are within the expected
tolerance and allowed to stake out the point).

|1 €3) stakeout (rvs7) ® o | |10 Stakeout (rv57) ® o ‘
P0.0313m HP-0.0313m
P0.0480m VP0.0480m ©

DOP:1.3 POOP:1 3\—/”‘

T:RTHK Fived 2 885m ETRTKFlued
Point name PT206 Point name
Point code 100 Point code 100
Farward 1.2670m Forward 479
Rightward 25791m Rightward
Upward ~0.0490m Upward

End End and seve  Measure End End and seve Measure
Bat. sa (7} Ant (2 0000m) Rov. | Bat. San (b} Ant (2 0000m) Rov.

Dig a stake into the ground to mark the point.

Touch End and Save (or press Volume+) if you want to quit
and save the position solution currently provided by
Survey Mobile for the staked out point. By default, the
point will be named “<target_point_name>_stakeout”,
but you may enter a different name if you wish. You may
also type in a code for this point (Point Code field). After
choosing a name and possibly a code for the point, tap OK
to save it.

Touch End if you just want to quit without saving that
position.

NOTE: At any time while walking to the target point, you
may additionally measure any position you are on by
touching the Measure button. Following this action you
have the possibility to save that position as a new point by
touching the big yellow Measure button again.
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Line Stakeout

©
In Survey Mobile's main menu, touch L

Touch Line Stakeout. First select the type of line you want
to survey (a straight line, an arc or a transition). Then
confirm or correct the antenna parameters and tap
Continue. Survey Mobile opens a new screen from which
you can create and stake out a line.

The upper part of the screen shows the coordinates of your
current position —as computed by the GNSS receiver — as
well as accuracy-related figures (horizontal/vertical
accuracies, PDOP) and the position computation status
(solution type, correction age).

EF N T T
() Stakeout (rv57) % 0
Morth 6243045.4755m
East 1359150.1162m
Elevation 37.873m
Honzantal pracision 00212m
Vertical pracision 0.0430m
FDOP 13
Salution type ATKFixed
Corraction age 203
Lina name =+

Select an existing straight line, arc or transition, or create
a new one (see also page 21, page 22 and page 24).

When you touch = o + , Survey Mobile respectively
lists the existing straight lines/arcs/transitions or displays
the screen allowing you to define a new straight line/arc/
transition, according to your initial selection.

Station and © or ® : May be used to shift the locations
of intermediate points on the straight line/arc/transition by
a certain distance. See About Line Stakeout on page 8.

Offset (L-/R+): “0" if stakeout should take place exactly on
the straight line/arc/transition, a positive or negative
distance otherwise (see About Line Stakeout on page 8).
North/East: (Read-only fields) Coordinates of first point to
go to (coordinates appear after changing the Station value.
Design elevation: Enter the planned elevation for the
straight line/arc/transition.

H. tolerance: Choose a value in such a way that each point
of the straight line/arc/transition will be considered as
valid only if the horizontal precision on the position is
below (better than) this tolerance.

Touch the big yellow Start button. Survey Mobile guides
you to reach the first point (i.e. the start point, or any other
point according to the Start station and Station settings).

The screen then shows a compass giving the direction to
the point. The straight line/arc/transition you are staking



out is shown in blue. The lower part of the screen also
shows in real time the North, East and vertical
components of the distance to go to reach the point (see
below left).

Walk in that direction, watching on the screen the values
of these components as you move forward to the point.
When you are very close to the point, the screen looks like
the one below right.

1) Line stakeout (v57) & O 1) Line stakeout (v57) & [

HP-00144m HP:00T44m

P:0.0370m VP:0.0370m 3 \m
e / n W
:m.;;:N » =z Targel point

PDORE

POOP12 \M

BT-5BAS 1.027m BT58AS 9.4em
Line station 0+000.0000m Line statisn 0+000.0000m
Line offsat 0.0000m  Lineoffsat 0.0000m |
Currant station 0+0007036m  Lumant station 0+000.0470m
Left offset 1o line: 0.7260m  Right offset to fine 0.0801m |
Forward affsel 1o vertical line 07037m  Forward offset 1o vertics ling 0.047%m |
Forward 0.450m  Forward DL0863m |
Lefiward 1.0006m  Rightward 0.0355m |
Upwand D4454m  Upwaed 0.2734m|
End End and save  Measure End End end save Measure
v ) @ Qo | v e ] 7]
Bat, Sat14)  am.{Z0000m) Fov, Bas, Sat(16)  Ane{20000M) Rz,

Dig a stake into the ground to mark the point.

Touch End and Save if you want to proceed with the next
point and save the position solution currently provided by
Survey Mobile for the staked out point. By default, the
point will be named as detailed below, but you may enter
a different name if you wish. You may also type in a code
for this point (Point Code field). After choosing a name and
possibly a code for the point, tap OK to save it.

<line name>_<station number>_<time>_stakeout

Where time is HHMMSS (for “hours, minutes, seconds”).

Example:
“L1_0_103200_stakeout” is the default name of the first point staked outand
saved while staking out line L1 on its start point at 10:32.

Touch End if you just want to proceed with the next point
without saving that position.

NOTE: At any time while walking along the straight line/
arc/transition, you may additionally measure any position
you are on by touching the Measure button. Following this
action you have the possibility to save that position as a
new point by touching the big yellow Measure button
again.

61



Alignment
Stakeout

Running GNSS
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from the Map
Screen

e Touch ® to select the next point on the straight line/arc/

transition and

then repeat the present procedure until the

straight line/arc/transition has been entirely staked out.

The procedure is very similar to line stakeout, except that you
first select an existing alignment or you create a new one.
Alignment stakeout is a procedure also used in roads for
staking out horizontal alignments.

Some of the GNSS survey functions may conveniently be run
from the Map screen. These are:

e Point survey

e Control point survey

e Offset survey

e Continuous survey

This is the way to proceed:

i
¢ In Survey Mobile's main menu, touch —L

e Select one of the above four survey functions. Confirm or
correct the antenna parameters then tap Continue.

e Touch “ in

the title bar to access the map view. This

screen contains two additional buttons in the lower-right
corner and accuracy figures shown in the top-left corner
(more information in the table below).

Feature | Purpose
Touch this button to show or hide the settings relevant to
T% the survey function you have selected (see also screen
= examples below).
® Touch this button every time you want to make a point
m measurement.
@ The previous button will blink red while Survey Mobile col-
Y lects points through the Continuous survey function.
Displays the current accuracy figures and solution type
HP:0.0330m | o the computed position. Turns blue when a point is
vheC.0e0m being collected and the accuracy fi ithin th
ST FIXED g y figures are within the
tolerances.




In the conventional way of using these four survey functions
(see previous sections in this chapter), the top of the screen
always shows the following data: currently computed
coordinates, accuracy figures, PDOP, solution type and age of
corrections.

When touching ® to set your survey from the Map screen,
none of these fields is displayed. Only those specific to the
selected survey function are. This is summarized in the
diagram below for the four survey functions concerned
(conventional at the top, map-driven at the bottom).

—

b

-

-
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After you touch & again to close the settings window, the

screen is entirely dedicated to the map.
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Touch 2 to perform measurements. You can see right away
the geographical location of each of your measured points on
the map (see example below).

== 0 0 f.un]
) Maplrvs7) @ =
HPO0330m

P
&7 FIKED

Ending a Survey Ending Bluetooth Connection

e On Survey Mobile, touch 6 then touch the yellow

Disconnect button. This instantly ends the Bluetooth
connection between Survey Mobile and the GNSS
receiver.

Ending Bluetooth Connection and Shutting Down the
Receiver

e On Survey Mobile, touch 6, then touch precisely the

right arrow in the yellow Disconnect button:

Disconnect @

This opens a menu showing the Ask for receiver shutdown
and disconnect option or, if the GNSS receiver supports this
function, the Ask for receiver reboot and disconnect option. If
you select the first option, Survey Mobile will be
disconnected from the receiver after asking the receiver to
shut down. If you select the second option, Survey Mobile
will be disconnected from the receiver after asking the
receiver to reset.

Select the desired option.



Site Calibration in GNSS Surveying

Purpose The Site Calibration function allows you to “adjust” the
coordinate system you chose for your job. This is required
when you go back to a previously surveyed site for additional
measurements, and you need that the new measurements
and those made during a previous session are consistent with
each other.

See also Customizing the Coordinate System Used in a Job on
page 13.

Calibration  Survey Mobile offers four different methods to make this
Methods adjustment. Choose the one that is best suited to your case
of use:

¢ Horizontal adjustment: The initially selected coordinate
system will possibly be scaled, translated and rotated
horizontally. This transformation requires at least two
“pairs of points” (see definition below).

e Vertical adjustment: Elevation will be corrected, applying
either a constant value for every computed position
(Constant sub-type), or a specific correction value,
depending on the computed North/East coordinates of
each surveyed point (Inclined plane sub-type). This
transformation requires at least two “pairs of points” (see
definition below).

¢ Horizontal+Vertical adjustment: The initially selected
coordinate system will possibly be scaled, translated and
rotated horizontally. Elevation will be corrected, applying
either a constant value for every computed position (Plane
transform + Constant sub-type), or a specific correction
value, depending on the computed North/East coordinates
of each surveyed point (Plane transform + Inclined plane sub-
type). This transformation requires at least two “pairs of
points” (see definition below).

¢ Single point: This method does not make any changes to
the initially selected coordinate system but saves a
position deviation, which Survey Mobile will apply to all
the points you will measure subsequently.

This method is particularly well suited if you choose to
install the base at an unknown location (free base
installation) and there is a control point available on site.
With this method, the calibration consists in defining a
single pair of points through which the known local
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What a “Pair of
Points” is

coordinates of the control point (target point) will be
compared to those measured with the rover occupying this
point (original point). The result of the calibration will be
a position deviation, with its three components: North,
East, and Elevation offsets.

By accepting the calibration result, you will agree to let
Survey Mobile apply the position deviation to all the points
you will measure subsequently, and save the corrected
positions to the job.

This expression designates two sets of independent
coordinates describing the location of the same point:

e The first set of coordinates consists of local NEE
coordinates, expressed in the still unknown local
coordinate system (which the calibration procedure is
about to determine). In Survey Mobile, this set of
coordinates is designated as the “target point”.

e The second set of coordinates consists of GNSS (WGS84)
coordinates, as determined by a GNSS receiver placed on
this point. In Survey Mobile, this set of coordinates is
designated as the “original point”.

Typically, “target points” are points measured in a previous
survey session and stored in the job, whereas “original
points” will most probably be points you will survey during
the calibration procedure to build your pairs of points.

It is therefore assumed that some points in the working area
have already been surveyed (their positions are expressed in
NEE coordinates and are stored in the job) and you can
occupy these points for a second time (i.e. these are points
marked in the field).



Running a  Calibration is therefore a three- or four-step procedure during

Calibration  which you will:
e Choose the suitable calibration method.

e Build the required pair, or pairs, of points.
e Allow Survey Mobile to determine the calibration values.

e For the first two methods only, name the resulting local
coordinate system and make it the new system used in the job.

After running Survey Mobile and making sure your GNSS
receiver is running, follow the instructions below to perform a
calibration:

e |n Survey Mobile’s main menu, touch El , and then Site
Calibration.

e Touch Calc. type and select the method that bests suits
your case of use. Then if appropriate, use the Calc. sub-type
field to complete the choice of the method you wish to use
(see Calibration Methods on page 65).

NOTE: If you choose the single point method, you may need
to touch the Cancel button to zero the North, East and
Elevation offsets (shown at the bottom of the screen). If
these fields are not “0.000”, that means a single-point
calibration was run previously and the result of this previous
calibration should be cleared before you start a new one.

e Build the required pair or pairs of points as follows:

1. Select a target point: In the Target point column, touch
Input in the Pt. field and select the point name from the
scroll-down list (This point should have been stored in
the job beforehand).

2. Surveying the original point: Head for the
corresponding point in the field.

3. When you are exactly on the point, touch 2 to save
the current position, as computed by the GNSS
receiver. The point’s coordinates appear in the fields
underneath (these may be either WGS84 LLH or
WGS84_XYZ (ECEF) coordinates).

4. Use the Input field nearby to name the point. It’s a good
idea to name the point in relation to the target point
name (e.g. “PT100_GNSS if the target point name is
“PT100").

NOTE: The point may have been surveyed earlier
during the current working session, in which case you
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just have to select the corresponding point name from
the scroll-down list.
E N T T

(1) Site calibration (rv57) L]
Cale. type Harizontsl + Vertical adjusament |
Cafic. sub-type Plane tranaform + inclined plane |

Tarmet point: Driginal point:

PLiype  Grd MEE | PLiype WGES4LIH
E =R U

Pt pHil P prW,
North  S7341B8,3982m Lat, 047°17S2000000

East  1586566.5005m Lon, 001°3000.000000°
ey, 12.4143m M. 58.0000m

Add

5. Touch the big yellow Add button to save the pair of
points.
At this stage, and only if you chose the single-point
method, you just need to touch the yellow Apply button
to complete the calibration procedure.

6. For the other two methods, resume the previous five
steps to add more pairs of points.

e When enough pairs have been added, touch @ in the

title bar so you can check the list of point pairs now part
of the calibration process. If needed, you may edit a point
to correct its definition: hold the finger pressed on the
point definition and select Edit.

A large number of pairs will provide redundancy in the
measurements allowing you to qualify the contribution of
each pair in the calculation result. It may be useful to
remove from the calculation all those pairs showing high
residuals.

NOTE: To delete a point pair from the list, hold your finger
pressed within the area of the point pair you want to delete
until a menu pops up, then select Delete.

Then touch to go back to the previous screen if you
wish to add other pairs of points.

Touch @ to read the final list of point pairs.

Touch the big yellow Calculate button to let Survey Mobile
determine the transformation parameters.



Survey Mobile then displays the result of the calculation.
See example below.

(1) site calibration resuit (rv57)
Plane transformation
Origin North 6243568.6040m
Origin East 1359185.6146m |
Shift North 0.0052m
Shift East 0.0532m
Rotation -000°0013.892636" |
Scale 0.99999401
View residual and RMS f
Origin North 6244399.9978m
Origin East 1359149.9974m
Slope North (PPM) 82.8764520600366
Slope East (PPM) B5.6372533553223
Constant 0.0010m
View residual and RMS |
Apply

Touch the big yellow Apply button to accept the new
coordinate system. A warning message asks you to confirm
your choice. Touch OK if you agree.

Name the new coordinate system and touch OK to
complete the calibration procedure.
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Setting a GNSS Base
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Introduction  Setting a base is a two-step procedure:

1. First you choose the format in which the base will generate
its corrections (7 different formats possible) and the
means through which the base used to will deliver its
corrections. Survey Mobile offers three different options to
generate (7 different formats possible) and deliver RTK
corrections:

RTK Radio: Corrections are broadcast using a radio
transmitter. The radio transmitter is connected to the
GNSS receiver used (see RTK Radio on page 71).
RTK network: Corrections are delivered via an P
connection using the Direct IP protocol (see RTK
Network on page 72).

RTK Bluetooth: Corrections are delivered via a wireless
long-range Bluetooth connection.

2. Second, you enter the different parameters specific to the
base:

Antenna type: A read-only field where you can read the
name of the connected GNSS receiver.

Measure to: Indicate the point on the antenna used as
reference for specifying the antenna height.

Antenna height: Distance measured from antenna
reference point (defined above) to ground.

Base index: Base identification number

Base site: Define the coordinates of the base. These can
be held as a point saved in the job, measured
coordinates, or typed in as a new point.

Point type: Choose the system in which the known base
location is expressed. Available systems are
WGS84_LLH, Grid_NEE and WGS84_XYZ.

Coordinates: Enter the known coordinates of the base
location. Coordinates may be “Latitude, Longitude,
Height”, “North, East, Elevation” or “XYZ"”, depending on
the chosen coordinate system.

Survey Mobile allows you to create and save different base
configurations, based on either of the available options. That
way, you can easily switch from one to another.

NOTE: Go to “\ then select Rover/Base Configurations, then
Base to list the existing base configurations. Any unused base



configuration may be deleted from your data collector by
making a long touch on the configuration’s name, and then
by selecting Delete.

RTK Radio  After activating the Bluetooth connection to the receiver (see
Connecting Survey Mobile to a Receiver via Bluetooth on
page 28), do the following:

e Touch 6 and then open the Base tab.

e Enable the RTK Radio check box within the RTK Radio field
and then touch this field. This opens the RTK Radio
screen.

e Complete these fields:
— Link type: Type of radio used on GNSS receiver side.

If the radio is embedded in the GNSS receiver, select
“Internal radio”. If it's separate from the GNSS receiver,
select “External radio”.

— Radio frequency: Only is “Internal radio” is selected.
Select the frequency you are allowed to use. This
frequency should be chosen from the list of available
frequencies.

— Broadcast format: Choose a format to broadcast
corrections. This can be: RTCM3.0, RTCM3.2, CMR,
CMR+, ATOM standard, ATOM compact or ATOM super
compact.

— Port, Baud rate, Data bits, Parity, Stop bits: Needed only
if an external radio is used. Tell Survey Mobile which
port on the GNSS receiver is used to communicate
with this radio. Enter the different parameters used in
the serial connection between the GNSS receiver and
the radio.

e Touch the big yellow OK button to save all the entered
parameters. This takes you back to the previous screen.

e Enter all the parameters specific to the receiver (see list
in point 2. on page 70).

e Use the Name field to enter a name for the configuration
you have just defined, then touch Save to save it.

e Touch Start and wait until a message tells that the base is
operating.

e Stop the Bluetooth connection between Survey Mobile
and the GNSS receiver (see Ending Bluetooth Connection
on page 64), and let the base operate on its own.
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RTK Network

RTK Bluetooth

After activating the Bluetooth connection to the receiver (see
Connecting Survey Mobile to a Receiver via Bluetooth on
page 28), do the following:

Touch 6 and then open the Base tab.

Enable the RTK Network check box within the RTK Network

field and then touch this field. This opens the RTK Network

screen.

Complete these fields:

— Link type: Choose “Internal Internet” for SP80.

— Protocol type: Choose “DirectlP” (“NTRIP” is not
supported in this case).

— IP, Port: Enter the base IP address.

— User, Password: Enter your credentials allowing you to
receive corrections from the base.

Touch the big yellow OK button to save all the entered
parameters. This takes you back to the previous screen.
Enter all the parameters specific to the receiver (see list
in point 2. on page 70).

Use the Name field to enter a name for the configuration
you have just defined, then touch Save to save it.

Touch Start and wait until a message tells that the base is
operating.

Stop the Bluetooth connection between Survey Mobile
and the GNSS receiver (see Ending Bluetooth Connection
on page 64), and let the base operate on its own.

NOTE: SP60 cannot be used as a base in an RTK network.

This operating mode is made available only if the connected
GNSS receiver is a Spectra Precision SP60.

After activating the Bluetooth connection to the receiver (see
Connecting Survey Mobile to a Receiver via Bluetooth on
page 28), do the following:

Touch 6 and then open the Base tab.

Enable the RTK Bluetooth check box within the RTK
Bluetooth field and then touch this field. This opens the
RTK Bluetooth screen.

Choose a data format for the corrections that will be
broadcast by the base via long-range Bluetooth. This may
be RTCM, CMR or ATOM in different format versions.

Touch OK.



Loading a
Previously Saved
Configuration

Stopping a Base

Enter all the parameters specific to the receiver (see list
in point 2. on page 70).

Use the Name field to enter a name for the configuration
you have just defined, then touch Save to save it.

Touch Start and wait until a message tells that the base is
operating.

Stop the Bluetooth connection between Survey Mobile
and the GNSS receiver (see Ending Bluetooth Connection
on page 64), and let the base operate on its own.

Touch 6 and then open the Base tab.

Touch *= within the Name field. This opens a new
window listing all the saved configurations.

Select the configuration you wish to use. As a result, this
configuration is loaded to Survey Mobile for immediate
use.

At the end of your survey, go back to the base with you
Android device.

Establish a Bluetooth connection with the base (see
Connecting Survey Mobile to a Receiver via Bluetooth on
page 28)

Touch 6 and then open the Base tab.
Touch the Stop button.
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Important Things To Know in Optical Surveying

Offsets

Offset techniques are used when a point you want to survey

cannot be accessed with a prism.

In this case, you will measure an accessible point, named
observation point, located in the vicinity of the inaccessible
point and, for three of the available offset techniques, you
will then aim at the inaccessible point using a reflectorless
(Direct Reflex) as the target.

Below is the list of possible offset types in Survey Mobile.
Each offset type requires extra measurements, with very
specific constraints, also explained below. Survey Mobile will
warn you about these constraints.
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Angle offset: The observation point is at a certain angle —
i.e. with non-zero horizontal (HA) and vertical (VA)
components — from the inaccessible point.

Special requirement: Before you measure HA and VA, as
requested, you should make sure the horizontal distance
(HD) from the instrument to the inaccessible point is the
same as the one from the instrument to the observation point.
H. angle offset: The observation point is exactly on the
same horizontal plane as the inaccessible point, at some
angle from this point seen from the instrument.

Special requirement: Before you measure HA, as
requested, you should make sure the slope distance (SD)
and vertical angle (VA) from the instrument to the
inaccessible point are the same as the ones from the
instrument to the observation point.

V. angle offset: The observation point is exactly on the
same vertical plane as the inaccessible point, at some
angle from this point seen from the instrument.

Special requirement: Before you measure VA, as
requested, you should make sure the horizontal distance
(HD) and horizontal angle (HA) from the instrument to the
inaccessible point are the same as the ones from the
instrument to the observation point.

Distance offset: The location of the observation point can
accurately be described with respect to the inaccessible
point in terms of horizontal (right/left) and vertical (up/
down) deviations, as well as in terms of forward/backward
distance compared to the location of the instrument.

These deviations should be measured and then entered
before pointing at and measuring the observation point.



Measure Rounds

The extra measurements needed for each offset type are
summarized in the table below.

Offset

Required Extra
Type Measurements ‘ When ‘ By
Angle Horizontal angle (HA) and verti- .
cal angle (VA) Aftermeasuring |\ Lt
H. angle |Horizontal angle (HA) observation point

V. angle |Vertical angle (VA)

External means
(tape measure,
ruler, etc.)

Left/Right - Backward/For- Before measuring

Distance ward, Down/Up deviations observation point

This survey function refers to the capacity of Survey Mobile
to control and run sequentially a series of measurements to
one or more points using one face or the two faces of your
instrument.

Before starting a series of measurements with this function,
you should set the following parameters:

e Face order: Tell Survey Mobile how you wish to use the two
faces of your instrument:

— F1only: Only face 1 of your instrument is used.

— F1..F2...: Face 1 is used first to measure all the points,
then you change manually the face of your instrument
to Face 2 and repeat all the measurements to the same
points.

— F1/F2...: Each point is measured successively with Face
1 then Face 2. Each time you have to change face
manually. You repeat this sequence for each of the
points you have to measure.

e Observation order: This parameter is visible only if you
choose Face order= F1...F2.... In this case, you have two
possible options for this parameter:

— 123..123: All points are measured successively with
Face 1, then you change face to Face 2 and repeat all
measurements to the same points in the same order.

— 123...321: All points are measured successively with
Face 1, then you change face to Face 2 and repeat all
measurements to the same points, but this time in the
reverse order.

e Number of rounds: Tell Survey Mobile how many times you
want to repeat the sequence of measurements you’ve
defined (i.e. resulting from your choices for Face order,
Observation order and the number of points to be
measured).
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Point & Line
Stakeout

e Backsight included: You may include the prior
measurement of a backsight point before starting your
rounds of measurements. Enable this option if that is what
you want to do. Otherwise keep it disabled (default
setting).

e 2C value: Tolerated deviation between horizontal angles to
the same point measured successively with one face then
the other face of the instrument.

e 2C discrepancy value: Tolerated deviation between all the
2C values measured at the end of every round.

¢ Angle offset between rounds: Tolerated deviation between
horizontal angle measurements made in the same
conditions (i.e. same face used, same point measured),
but performed in different rounds.

¢ Distance offset in round: Tolerated deviation between slope
distance measurements performed in the same conditions
(i.e. same point measured) but using a different face of
the instrument.

¢ Distance offset between rounds: Tolerated deviation between
slope distance measurements performed in the same
conditions (i.e. same point measured) in different rounds.

Whenever the chosen tolerances are exceeded, Survey Mobile
will warn you so you can make the right decision (i.e.
continue anyway or resume the measurements).

Survey Mobile supports only 2D (horizontal), not 3D staking
out. That's why the measured values of vertical offsets have
no impact on the stakeout process.



Traverse Survey
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Five important things to know about traverses:

1. Survey Mobile supports three types of traverses:

e Open traverse: A traverse in which the first station is a
control point. This point is called the start point in
Survey Mobile. You need to define another control
point, called backsight of start point in Survey Mobile,
used to start the traverse. A first measurement is made
to that point to determine the start azimuth of the
traverse, the instrument being placed over the start
point.

e Connecting traverse: A traverse in which the first and
last stations are both control points. The first station
occupies the start point and the last station the end
point. You need to define two more control points:

One, known as backsight of start point is used to
determine the start azimuth of the traverse, the
instrument being placed over the start point.

The other, known as foresight of end point is used to
determine the end azimuth of the traverse, the
instrument being placed over the end point.

e Closed traverse: A traverse in which the first and last
stations are the same control point. This point is called
the start point in Survey Mobile. You need to define
another control point, called backsight of start point in
Survey Mobile, used to start and end the traverse.

A first measurement is made to that point to determine
the start azimuth of the traverse, the instrument being
placed over the start point. At the end of the traverse,
the same measurement is made, the instrument being
again placed over the start point.

2. Traverse survey does not require prior station setup as this

procedure is included within the function. When starting
a traverse survey, you will be asked to enter the usual
environmental parameters (ambient temperature,
atmospheric pressure, refraction and possible use of Earth
curvature), as you would in a standard, known point
station setup procedure.

. When measuring a point, traverse survey operates exactly

as in the measure rounds function. The same scenario and
operating options are made available: Face order,

Observation order and Number of rounds; see page 75. The
same parameters are checked for measurement accuracy:
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2C, 2C discrepancy, Angle offset between rounds, Distance
offset in round and Distance offset between rounds.

Traverse survey asks you to define an additional parameter
named Turn angle type (see point 4. below).

All these parameters are grouped into one single screen
that you can access by touching this icon in the title bar:

@

Once you've set all these parameters, touched OK and
started the traverse, you will no longer be allowed to
change them. You can however go back to this screen by
touching the same icon so you can be remembered which
values you chose for these parameters.

. Turnangle type: Starting from the traverse start point, going

toward the end point, the turn angle type defines which
value of angle, on the right or on the left of the traverse,
you would like to save as being part of the results of the
traverse (see diagram below).

K w R: Right angle
Start L: Left angle

. The order in which points are measured in traverse surveys

is recalled in the diagram and table below (open traverse
example), each time complying with the measure rounds
you will have defined for the traverse before starting.

Backsight

point PT2 PT4
™ S PT3 PT5
PT1
Step ‘ Instrument located on: ‘ Measurements
1 PT1 (Start point) To backsight then PT2 (foresight)
2 PT2 To PT1 (backsight) then PT3 (foresight)
3 PT3 To PT2 (backsight) then PT4 (foresight)
4 PT4 To PT3 (backsight) then PT5 (foresight)
5 PT5 To PT4 (backsight) then etc.




Surveying With a Total Station

Choosing Units, e In Survey Mobile’s main menu, touch “‘ and then

Number of Settings.
Decimals and The new screen that opens (see below) allows you to
Search Mode choose:

— The units you want to use for distances (meters, feet,
US survey feet), areas (square meters, hectares),
angles (Degrees, DDMMSS, radians, gons),
temperature (Celsius or Fahrenheit) and pressure
(Pascal, Millibar, inch mercury or millimeter mercury).

— The number of decimal places you want Survey Mobile
to provide for all distance, area, angle, temperature
and pressure measurements.

NOTE: In some languages, the decimal point is
displayed as a comma.

— Filter instrument name: When requested to scan for
Bluetooth devices, Survey Mobile will either list the
names of all the detected Bluetooth devices (case
where the Filter instrument name option is disabled), or
on the contrary, with the option enabled, will only list
the names corresponding to supported devices (i.e.
those of Spectra Precision or Nikon mechanical total

stations).

(1) Settings(pat) o
Area Stuare meters |
Angle DOMMSES 2
Temperature Celssus |
Prossure Millimeter mercury |
Nurmber of decimal ploces 5]
Distance 4,
Area 4,
Angle 0,
Tesnaerature z,
Pressure 1
Misoellansaus =
Fifter instrament name o

i - &)
| Ba Lot Targat TE |

— Data order: Setting this option allows you to arrange
your lists of points, lines, etc. from the oldest to the
latest (Time in ascending order) or the other way around
(Time in descending order).

79



Defining the Target

80

Used

Station Setup

e Touch ¥ located in the title bar to validate all your
changes.

W

Whatever the option you select in —I4 (except for Traverse
survey), Survey Mobile will ask you to define the target used.
Two types of targets are possible (see screens below):

e Prism: Specify its height and prism constant.

e Direct Reflex (reflectorless): Specify the use or not of the
visible laser, as well as the target height (usually “0").

Station setup is required prior to starting your optical survey.
There is however an exception in traverse surveying for which
station setup is entirely part of the process.

When asking for station setup, you will be prompted either to
go for a new one (New station setup), or re-use the last station
setup (Open last station setup). In the latter case you should
make sure nothing has changed in the field and with your
instrument since you performed this setup.

Choose among three types of possible station setup types:

e Known Point: The total station is installed on a known point
(control point) and is set up by measuring the angles (and
possibly the distance) to a backsight point (also a known
control point).

e Known Azimuth: The backsight point is located in a
direction of known azimuth, as seen from the point where
the total station is installed. The total station is set up by
measuring the angle to that backsight point.
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Resection: The total station is installed at an unknown
point from which two or three known resection points
(control points) are measured. The resection algorithm is
then used to compute the station coordinates. Then use
any the resection points as a backsight point to confirm
the station setup.

Whatever the setup type you choose, you will have to enter the
following correction parameters before proceeding with the
station setup as such (see example):

Value of ambient temperature

Value of atmospheric pressure (the value of PPM will
automatically be deduced from the entered atmospheric
pressure)

Possibly refraction (enter its value if enabled)
Earth curvature (enabled or disabled).

Station Setup on Known Point

Select or define the point occupied by the total station.
Enter the instrument height.

Select or define the backsight point.

Choose the measurement method (Angles or Angles and
distance).

Point the total station at the backsight point.

Touch Measure to measure the backsight point. A beep can
be heard when the measurements are complete and
successful. Angle/distance measurements as well as
observed errors (should be as close as possible to 0) are
displayed in the lower part of the screen (see example).

If you agree, touch ¥ in the title bar to accept and
complete the station setup.

Station Setup Based on Known Azimuth

Select or define the point occupied by the total station.
Enter the instrument height.

Select or define the point that provides the direction of
known azimuth when seen from the station.

Enter the known value of azimuth in that direction.
Point the total station at that point.

Touch Measure. A beep can be heard when the
measurements are complete and successful. Angle
measurements are displayed in the lower part of the
screen (see example).
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Caloulase

Hatizental argle
Vertizal angle
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If you agree, touch Y in the title bar to accept and
complete the station setup.

Station Setup by Resection

Enter a name for the point occupied by the station.
Enter the instrument height.

Select or define a control point (resection point).

Point the total station at that point.

Touch Measure. A beep can be heard when the
measurements are complete and successful.
Measurements are displayed in the lower part of the
screen.

Repeat the above three steps, selecting other control
points in the same Backsight pane of the screen.

When enough control points have been measured, touch
Calculate. A beep can be heard when the calculation is
complete and successful. The calculated coordinates of
the station are automatically associated with the name
you gave to the point where the station is installed.

Touch v in the title bar to accept and complete the
station setup.

Assuming your station has been set up properly (see
page 80):

(€
Touch —T4 then Topo point survey.

Touch Continue to confirm the currently used target (or
change it if required before touching Continue).

Name the point you want to measure (Point name).
Optionally enter a point code (Point code).

Choose the measurement method: Angles (only HA and VA
measured and displayed) or Angles and distance (North,
East, Elevation, HA, VA and SD measured and displayed).

Point the instrument at the surveyed point.

Touch Measure. A beep can be heard when the
measurements are complete and successful. The angles
measurements are displayed in the upper part of the
screen. If the distance to the point was also measured,
then the coordinates are also displayed at the top of the
screen. These measurements are automatically associated
with the point name and the new point is saved.



Offset Survey

Note that the point name is automatically incremented at
the end of the measurements so you don’t need to type a
new name for the next point.

NOTE: Touch @ in the title bar before measuring the point
to set the use of a single or the two faces of the instrument:

F1 only: All measurements are made using Face 1.

F1F2: Each measurement is first made with Face 1, then
a message is displayed asking you to turn your instrument
to Face 2. The same type of measurement should then be
repeated, this time using Face 2.

Assuming your station has been set up properly (see
page 80):

(€
Touch —TL then Offset survey.

Touch Continue to confirm the currently used target (or
change it if required before touching Continue).

Define the type of offset measurement you want to
perform. (See principles on page 74).

For a distance offset, enter the various components of the
distance separating the observation point from the
inaccessible point.

Name the observation point (Point name). Optionally enter
a point code (Point code).

Point the instrument at the observation point.

Touch Measure. A beep can be heard when the
measurements are complete and successful.

If you are using one of the first three offset types, aim the
instrument at the inaccessible point making sure a
reflectorless target is used, then touch Measure HA VA,
Measure HA or Measure VA (depending on the selected
offset type) to complete the measurements.

Note that the point name is automatically incremented at
the end of the measurements so you don’t need to type a
new name for the next point.

NOTE: All measurements in offset surveys are made using the
instrument’s Face 1 by default.

83




Measure Rounds  Assuming your station has been set up properly (see
page 80):
S
e Touch then Measure Rounds.
e Touch Continue to confirm the currently used target (or
change it if required before touching Continue).

e Touch @ then make the different settings related to
measure rounds (see details on page 75).

e Touch OK when it's done. Note that these settings can no
longer be changed until you end the rounds in progress.
Survey Mobile now displays the following.

(= 9+ @ Anaaw
) Measweroun.. % & [
Nt~ 33‘5%33&'335}[9]
o distance m
| Paint rame A —1
Paint cods i, 2]
{Tangat hetgitt m /{2}
Method Angles and distance _ e
|Paint type Foresight f{z}
Faca Fl—__
| Raund 1
s sm
[8]
] .- S) L
Bat. st Taiget TS

e Enter the name ([1]) and code ([2]) of the first point to be
measured.
If you've asked for a measurement of the backsight point
in the settings, these two fields show the name and code
of this point. Otherwise these fields are empty and should
be completed with the name and code of the first point to
be measured.

e Check/correct the target height ([3]).

e Choose which measurements to perform for each surveyed
point (Angles or Angles and distance).

e Point the instrument at the first surveyed point.

e Touch Measure. The results of the measurement are
provided at the top of the screen ([9]).
The next steps will depend on your settings.
You may be asked to change face. After doing so, touch
End face to continue with the measurements according to
the sequence you defined.
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When you see that the point name ([11) is automatically
incremented, that means Survey Mobile is asking you to
point the instrument at the next point to be measured.
Survey Mobile can also come back to the first point
measured in which case you will see this field display the
first name you entered.

While you are running your rounds of measurements, keep

an eye on the following parameters to see at what stage in
the sequence you actually are.

Will always indicate “Foresight” except at the beginning of the mea-

surement round if you asked for a backsight measurement. In that

case, this field will read “Backsight” throughout the measurement of

this point.

Indicates which face of the instrument should be used at this time.

Change face if it's currently not the one asked for.

Indicates the number of the round you are currently running. Is incre-

[7] |mented by one to tell you that you are expected to start a new round

of measurements.

Measure, End round, End face buttons are visible in this area

18] depending on the stage in the sequence. End face is touched instead
of Measure when using F1...F2... and you have finished measuring all

your points with Face 1.

[9] |Displays the values of the last measurement made.

[5]

6]

e When the sequence of programmed rounds is over, Survey
Mobile displays the final results for all the measurements
made.

(o v 93 0 Asziewl

(1) Measure rounds result(Pat)

Round fverage |
{ Point code dhz
Point type Forasight
Horth 6243050.160%m
East 1359188.7649m
Elevation 24.9360m
Horizontal angle 200°06732.616000°
Wertical angle 091°26'13.631998°
Slope distance 52 4RT5m
HASTD 0000000, 00000"
VA STD 000°00r00.000000"
150 8TD m
Point code
Point type Faoresight
North 6243049 2727m
East 1359186.9215m
Elevation 25.1605m
Horizontal angle 162°21702.952000°
Dedete round Add round 0K
8 » @ @
| Bat Lasar Targat TS

Set Round to either view the individual measurements for
each point and each round (select 1 or 2 or 3, etc.), or for
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Point Stakeout

each point, view the averaged results computed over the
different rounds performed (select Average). IMPORTANT!
No matter the results you view, the saved results will
always be the average of all results (see below).

From this screen, you can add a new round, or delete the
round you've just completed if you want to resume all your
measurements.

If you touch OK, Survey Mobile will save the averaged
results of all measurements as the coordinates of the
points. Confirm this action by touching OK again.

Assuming your station has been set up properly (see page 80)
and the open job contains the list of points (target points) to
be staked.
&
e Touch then Point Stakeout.
e Touch Continue to confirm the currently used target (or
change it if required before touching Continue).

e Touch @ then define the following parameters:

— Face order: Define the number of faces used in the
measurements performed to stake out points (F1 only
or F1F2).

— Stakeout Direction: Defines the way the guidance
instructions are provided, i.e. either from the
instrument (select From station) or from the target used
(select From prism).

e Touch OK when it's done. Note that these settings can be
changed at any time while staking out points.

e Choose the point you want to stake out: Choose one from
the list of points saved in the job, create a new one or
select the one the closest to your current location by
touching ¥ . As aresult the screen shows the coordinates
of this point.

((3) Stakeout(Pat) # 0 ‘
Point name L1 = -+ -«

Paint code dfx
Morth 6243050.1390m
East 1359188.7250m
Design elevation 24.9354m J
H. tolerance{cm) 3 i)

Start




Set a tolerance on how accurate the exact location of the
point should be determined (3 cm by default).

Point the instrument at the prism placed over a point that
you will choose to be as close as possible to the target
point.

Touch Start. The instrument automatically measures the
distance to the prism. The screen then looks like this.

Stakeout Direction:

Stakeout Direction:

From Station From Prism
1) Stakeout(Pat) % O () stakeout(Pat) z 0
é!anm
—®
tatian

Point narme: sald Pairt name. aald
Point code: Pair code:
HA, expected 1910028047 WA snpecied 199 2510.128047"
HA oiffset 014 3X B9 784037 M offset 014°5259.784037
Backward 23082m Backward 2.9082m.
muhmw 1.5429m Rightward 0.5429m
vp 1.7834m up 1.7834m

End  End and save Moasss End  Endand sive Maasurg

] . @ H . (@] L
L Lawe T 15 nw Aoy Targe) 1%

Remember you can touch @ at all times to change the
stakeout direction.

Move the prism according to the instructions and then
make a new measurement by touching Measure.

Repeat the previous step until the prism is exactly over the
searched point. If the measurements are within
tolerances, you will see that all offset values have turned
green on the screen.

(5= @1 0isew]

() Stakeout{Pat) 0 1 |

Staton

&
Feint nama aa12
Frant codo
HiL wpicted
HA elFset
Backward
Leftward
tp

1992510128037
D00'0E13.127962°

End  Endand sava

] . @

J Lases Tusget 15 |
Note that the vertical offset may be any value.

Moz
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Line Stakeout

Dig a stake into the ground to mark the point.

Touch End and Save (or press Volume+) if you want to quit
and save the coordinates currently provided by Survey
Mobile for the staked point. By default, the point will be
named “<target_point_name>_stakeout”, but you may
enter a different name if you wish. You may also type in a
code for this point (Point Code field). After choosing a name
and possibly a code for the point, touch OK to save it.

Touch End if you just want to quit without saving that
position.

Assuming your station has been set up properly (see

page 80):

r
Touch then Line Stakeout. First select the type of line
you want to survey (a straight line, an arc or a transition).

Touch Continue to confirm the currently used target (or
change it if required before touching Continue).

Touch @ then define the following parameters:

— Face order: Define the number of faces used in the
measurements performed to stake out lines (F1 only or
F1F2).

— Stakeout Direction: Defines the way the guidance
instructions are provided, i.e. either from the
instrument (select From station) or from the target used
(select From prism).

Touch OK when it's done. Note that these last two settings
can be changed at any time while staking out lines.

Choose the straight line, arc or transition you want to stake
out: Choose one from the list saved in the job or create a
new one (see also page 21, page 22 and page 24).

station and O or @) . May be used to shift the locations
of intermediate points on the straight line/arc/transition by
a certain distance. See About Line Stakeout on page 8.
Offset (L-/R+): “0" if stakeout should take place exactly on
the straight line/arc/transition, a positive or negative
distance otherwise (see About Line Stakeout on page 8).
North/East: (Read-only fields) Coordinates of first point to
go to (coordinates appear after changing the Station value.
Design elevation: Enter the planned elevation for the
straight line/arc/transition.



H. tolerance: Choose a value in such a way that each point
of the straight line/arc/transition will be considered as
valid only if the horizontal precision on the position is
below (better than) this tolerance.

Point the instrument at the prism placed over a point that
you will choose to be as close as possible to the start
point.

Touch Start. The instrument automatically measures the
distance to the prism. The screen then shows how far away
from the start point you are situated.

Move the prism according to the instructions and then
make a new measurement by touching Measure.

Repeat the previous step until the prism is exactly over the
searched point. If the measurements are within
tolerances, you will see that all offset values have turned
green on the screen.

() Line stakeout(Pat) @ I () Line stakeout(Pat) @ I
s e
’
g b oai5m
Lalon Latod“‘
Liree station 300 D000m Line station 000 0000m
Line offsesiL-Re) om Line offsesiL-Re) om
Cutrwnd staton e 4135m Cutrwnd staton o000 0iGm
Right affast 18l 1.7530m) Right offast 15 live noim
Ferwed tastance o tagel 14138m, Ferwed tastance o tagel nagem
A ppnctnd AR TIETHT HA. ppecimd ARTATOL EISTHT
WA alfet Lecia Lt i) WA alfet OO0 Da. AT
Ferwwed 0AnSAm Ferwwed
Rightward 20%08m Rightward
Down EERLAL L Down
End  End ond save Mezsure End  End ond save Mezsure
Il - (6] Il - @
Ba Liwar Toruit T8 Ba Liwar Toruit T8

Note that the vertical offset may be any value.
Dig a stake into the ground to mark the point.

Touch End if you just want to proceed with the next point
without saving the position currently provided by Survey
Mobile for the staked point.
Or touch End and Save if you want to proceed with the next
point and save that position. By default, the point will be
named as detailed below, but you may enter a different
name if you wish. You may also type in a code for this
point (Point Code field). After choosing a name and
possibly a code for the point, tap OK to save it.

<line name>_<station number>_<time>_stakeout

Where time is HHMMSS (for “hours, minutes, seconds”).

Example:
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Alignment
Stakeout

“L1_0_103200_stakeout” is the default name of the first point staked outand
saved while staking out line L1 on its start point at 10:32.

In either case, on the screen that follows you can see that
the Station field has been incremented by the value of
Interval (as defined for the straight line, arc or transition
being staked out)

e Have the prism moved to the expected next point along
the straight line, arc or transition.
e Point the instrument at the prism.

e Resume the previous seven steps until the straight line,
arc or transition has been entirely staked.

e Touch to exit from the Line stakeout function.

The procedure is very similar to line stakeout, except that you
first select an existing alignment or you create a new one.
Alignment stakeout is a procedure also used in roads for
staking out horizontal alignments



r
Traverse Survey e« Touch then Traverse survey.

e Select one of these options in the menu that appears: New
traverse, Open traverse, Open last traverse. If no traverse
exists yet, select New traverse.

e Define the following parameters:
— Traverse type: see page 77.
— Traverse name: Name the traverse you are creating.

— Depending on the selected traverse type, Start point and
Backsight of start point, and possibly End point and
Foresight of end point need to be defined.

— Environmental parameters (temperature, pressure,
refraction and curvature).

e Touch OK. This creates the traverse.

e Touch @ then make the different settings related to
traverse survey (see page 77 and page 75).
e Touch OK. Survey Mobile switches to a new screen (see

N ETT example on the left).

Syl ) @Y, The instrument being expected to have been set up on the
statfon rame 1 first point of the traverse, Station Name and Station code are
staton cod | preset to reflect the name and code of the start point you
ikt e Bl chose for the traverse.

i ot ot Then the next 4 lines will provide the results of your
i B measurement once you have made one (read-only fields).
o = Point name and Point code are preset to the name and code
'["’m:"‘""a“ 2:‘ of the chosen backsight point.

pum:‘:m ki e Enter the value of Instrument height and confirm the value
o] g of Target height.

Li'm - @ Point type indicates the type of measurement you are about
o — to do (the first measurement is necessarily a backsight

one) (this is also a read-only field).

Face and Round indicate the measurement scenario about
to be followed (same as in Measure rounds survey).

In a connecting or closed traverse, you will enable the Last
station box only before you make the last measurement to
end the traverse. This will allow Survey Mobile to
respectively select the preset foresight point for the end
point of the traverse, or select the preset backsight point
when back on the start point of the traverse. When you
start any of these types of traverses, please, keep this box
clear.

e Point the instrument at the backsight point and then
touch Measure.
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The results of the measurement then appear on the screen
(Horizontal angle, Vertical angle, Slope distance, Azimuth).
Point type, Face and Round are also updated to tell you what
should be the next measurement (face change, new round
or new point type).

Act accordingly, adding new measurements (use the
Measure button) if that's what Survey Mobile is asking you
to do.

When you have finished measuring the backsight point,
Point type switches to Foresight, which means you should
move the target to the next point in the traverse, point the
instrument at it and enter a name and a code for this new
point.

When the number of requested rounds for all
measurements made from the start point is reached,
Survey Mobile shows the results of all these
measurements (namely those for the backsight point and
the foresight point).

If you agree, touch OK (at this stage you could also add a
new round of measurements, or delete the round and start
a new one if you don't like the results).

Touch OK again to save the points. Survey Mobile shows
an intermediate result for the traverse:

¢ {7) Traverse points(Pat) |

Name TR1 |

Type Open traverse
Station 1
Backsight K1
Foresight K2|
Interior angle{Right) 025°20'57.840000" |

Touch Measure to switch to the next series of
measurements.

As suggested on the screen, you are requested to set up
the instrument on the foresight point you have just
measured (Station name preset to that point’s name), the
start point becoming the new backsight point, and the
new point in the traverse being the new foresight point.



Repeat the previous five steps until you reach the end of
the traverse.

After making the last measurement, touch End Traverse
then OK twice to save all the results.

NOTE: When Survey Mobile lists all the points measured
successively in the traverse, you may resume the
measurement of any of these points by making a long
touch on this particular point in the list and selecting Re-
Measure (making sure you are in the right conditions to re-
measure this point).

L] B 1106 &AM
|¢{) Traverse points(Pat)
Name TR1
Type Open traverse
Station 1
Backsight K1
Faresight K2
Interior angle{Right) 025°20'57.840000"
Station K2
Backsight 1
Foresight K3
Interior angle{Right) 042°25'02.496000°
| Station K3
Backsight K2
Faoresight K4
Interior angle{Right) 000*00'00.000000"
End traverse Measure
H - O
Bat Laser Target TS

For the last measured point in the traverse (i.e. last point
in the list), still through a long touch on that point, you
may also delete that point if it's wrong (select Delete in the
popup menu).
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COGO Functions

Survey Mobile offers three distinct COGO functions:
1. Calculating the coordinates of a point:

— By distance and azimuth: Calculating a target point by
giving its azimuth and distance from a source point. The
source point may be a known point, picked from the
open job, or the current position of the receiver.

Touch Calculate after specifying all the input
parameters. The coordinates of the resulting point are
then displayed in the lower part of the screen.
If you want to save the resulting point, check on Save
before touching Calculate. In that case, you will have to
name the point before Survey Mobile can determine
the target point coordinates.

— Bydistance and turned angle: Calculating a target point by

Reference giving a turned angle and a distance from a source
point. The turned angle is given with respect to the line
Source Turned angle passing through the source point and a reference point.
OSganss Target The source point and reference point may be known

Point

points, picked from the open job, or the current
position of the receiver taken successively at two
different locations.

Touch Calculate after specifying all the input
parameters. The coordinates of the resulting point are
then displayed in the lower part of the screen.

If you want to save the resulting point, check on Save
before touching Calculate. In that case, you will have to
name the point before Survey Mobile can determine
the target point coordinates.

— By distance and distance: Calculating target point(s)
where two circles intersect. Depending on the location
and size of the two circles, there may be one target
point (1), two target points (2) or none (0).

(M @ (0)

m (G /i,ﬁ“ '

-B
+

o

Specify the center of each circle by defining two points
(Point A, Point B), then the radius of each of the two
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circles (Radius A, Radius B). Touch Calculate to
determine the target point(s).

If no target point is found, the message “Calculation
failed“ is reported.

If one target is found, you may save the point as a new
point in the project. Just touch Save, name the point
and select OK. If two targets are found, first select the
point you want to save before touching Save.

2. Calculating the distance and azimuth between two points.
The start point and the end point may be any two points
from the open job, or the current position of the receiver
taken successively at two different locations.

Touch Calculate after specifying all the input parameters.

The results are then displayed on the screen.

3. Calculating a 2D area or perimeter by specifying all the
points making up the closed shape. When selecting this
function, the screen shows the complete list of points
stored in the job.

— First select each of the points making up the closed
shape. You can select/deselect each point one after the
other, or possibly select/deselect them all in one
operation.

The shape is drawn in the order the selected points are
listed, starting from the top of the list, down to the
bottom of the list. A segment is drawn to close the
shape from the last selected to the first selected point.
As explained below, you may change the position of
each point in the list, thus changing the geometry of
the closed shape.

— To change the position of a point in the list, tap and
hold the point name then select one of these options,
depending on what you want to do: Move up, Move down,
Move up by N rows, Move down by N rows. If you select
one of the last two options, you must then indicate the
size of the jump (from the current row to the desired
row).

— Touch Calculate after specifying all the points. (Points
are listed in the order they were collected.)

The resulting area and perimeter are then displayed in
the lower part of the screen. This is a basic function
because you cannot re-arrange the list of points that
would allow you to control the way the closed shape is
built.
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Other Import / Export Functions
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Survey Mobile offers import/export functions other than those
described in Importing Points into the Open Job on page 15
and Exporting Points from a Job on page 17.

The other import functions available in Survey Mobile are:

¢ Importing a Survey Mobile coordinate system file (in scs
format).
By default, the coordinate system imported in Survey
Mobile will have the same name as that of the imported
scs file, but you can enter a different name if you wish.

¢ Importing a Trimble JobXML file (in jxI format).
Importing this type of file will result in a new job created
and opened in Survey Mobile. You need to name the job
before you are allowed to import the jxl file.

¢ Importing a Trimble road design file (in rx| format).
Importing this type of file will result in a new road created
in Survey Mobile, with the same name, or a different name
if you specify one.
See also Importing a Road on page 103.

¢ Importing AutoCAD files (in dxf format). See Adding
Background Maps on page 98 for more details.

NOTE: The files you wish to import should always be moved
to the following folder before you can import them:

Internal memory/SurveyMobile.Droid/Import/
or
SD memory card/SurveyMobile.Droid/Import/

After moving a file to one of this folder, its name can be seen
under the Import button so you can select it for import.

And the other export functions are:

e Exporting points from the open job to a South CASS point
file (in dat format). Just name the export file and touch
the Export button.

¢ Exporting a custom coordinate system from Survey
Mobile.

Select the custom coordinate system you want to export.

You may touch = to view the main properties of the
selected coordinate system.



By default the exported file will have the same name as
that of the selected coordinate system, but you can enter
a different name if you wish.

When you are ready, touch Export.
e Exporting a job as a Trimble JobXML file (in jxI format).

By default the exported job will have the same name as
that of the open job, but you can enter a different name if
you wish.

e Exporting a road to a Trimble design file (in rxl format).

First select the road you want to export before touching
the Export button. By default the exported road will have
the same name as that of the selected road, but you can
enter a different name if you wish.

e Exporting the parameters of a static survey in txt format.
First name the export file and then touch Export.

The file will contain the occupied point name and code,
the start time and duration of the static survey, the log
interval used and the antenna parameters used.

e Exporting a cross-section. First select the file format (txt or
csv), then a template. You can use on of the two templates
available:

Name, Point name, Point code, North, East, Elevation

Where:

“Name” is the cross-section name

The remaining parameters in the line describe the code and coordinates of
a point in the cross-section. Exporting a cross-section using this template
does not require any further calculation.

Name, Point name, Point code, Offset, Elevation

Where:

“Name” is the cross-section name

The remaining parameters in the line describe the code and coordinates of
a point in the cross-section. Exporting a cross-section using this template
requires the additional calculation of the offset, which replaces the horizontal
coordinates of the point. A negative offset means the pointis to the left of the
centerline, “0” means the point is on the centerline, and a positive offset
means the point is to the right of the centerline.

After selecting a template, name the file that will result
from the export operation, then touch Export. Once the
export is complete the name of the export file appears
underneath the yellow Export button.

NOTE: All exported files can be found in one of the following
folders:

Internal memory/SurveyMobile.Droid/Export/
or
SD memory card/SurveyMobile.Droid/Export/
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Survey Mobile allows you to display background maps
resulting from importing DXF files to a job.

Background maps are shown orange on the job’s map view
(see legend on page 7). Survey Mobile supports the following
objects from imported DXF files:

e Points
e Lines and polygons
e C(Circles and arcs

When importing a DXF file, Survey Mobile will first ask you to
specify which distance unit is used in the file and suggest
that you preview the file before actually importing it.

Where the background map will be located on your job’s map
view will depend on how you defined the XYZ coordinates of
the objects in the DXF file:

e [f these XYZ coordinates are consistent with the
coordinate system used in the job, then the objects will
appear on the map view at their accurate locations. In that
case, using the so-called “original orientation” for the
background map will allow Survey Mobile to correctly
locate the objects of the background map on the job’s map
view.

e |f the coordinates are not consistent with the coordinate
system used in the job, corrections will be needed to
adjust the locations of these objects on the job’s map
view. Corrections will include translating and/or rotating
the objects in the horizontal plane. In that case, you will
need to select “adjusted orientation” to accurately show
the objects on the map view.

But before the “Adjusted orientation” option is a valid

choice in Survey Mobile, you will need to take these

additional steps using four different points (P1-P4):

— Associate one point from the job (P1) with one point
from the DXF file (P3), thus requesting that these two
points be the same point on the job’s map view.

As a result, Survey Mobile will compute and apply the
amount of horizontal translation required from the
background map to make this happen.



Importing
DXF Files

— Associate another point from the job (P2) with another
point from the DXF file (P4), thus requesting that the
background map be rotated by an angle whose value is
given by the direction of segment [P1P2] and the
direction of segment [P3P4].

NOTE: Survey Mobile will NOT re-scale the DXF
objects to merge points P2 and P4 into one single
point.

As a result, Survey Mobile will compute and apply the
amount of horizontal rotation required from the
background map to make this happen.

You may import as many DXF files as you want. Importing
several DXF files to cover your working site makes sense when
the resulting background maps only cover different though
adjoining parts of the site (see background maps 1-4 below).

Copy your DXF files to “/SurveyMobile.Droid/Import/”.

Follow one of these two steps to access the “Import DXF”
function:

— In Survey Mobile’s main menu, touch I“ and then
Background maps.

— Or within a survey function(l), touch “ then Q

e Touch @ . The lower part of the screen displays the list
of DXF files stored in the “Import” sub-folder.

e Select one of these files and then touch the big yellow
Import button.

e From the now displayed drop-down list, select the
distance unit used in the DXF file and then touch
Continue.

1.Except for “Static survey” and “Stop&Go survey”.
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e Before actually importing the DXF file, you may preview its
content: Touch Preview. Survey Mobile adjusts the zoom
automatically so that all the items from the DXF file can
be seen on the screen.

= A® i 01542
(*) DXF properties (pat2) o
Pt 5
Lina 3
Poygon ]
Circle a
Arc a
Distance unit Meters |
Crientation Griginal orientation

Wigibility Visdhl
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i ] @ 7]
| Ba Sab(1Z)  An(2.0000m) Ry,

The preview includes the following information:
— Type and number of objects per type in the file
— Distance unit: Distance unit used (may be changed)

— Orientation: Only Original orientation can be selected at
this stage as Adjusted orientation requires further steps
(see page 100) to be usable.

— Visibility: An imported DXF file may be made visible or
invisible on the map view. Select the desired option.

— Graphic view of the various objects found in the file,
including the names of the points.

e Touch v or to continue.
e Touch OK to complete the import, or touch Cancel to abort.

Adjusting the  After importing a DXF file to Survey Mobile, do the following:
Orientation of a ¢ Follow one of these two steps to access the properties of
Background Map the imported DXF file:

— In Survey Mobile’s main menu, touch I“ and then
Background maps.

— Or within a survey function(”, touch “ then Q

The list of imported files is now displayed.

1.Except for “Static survey” and “Stop&Go survey”.
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Hold your finger pressed on the name of your DXF file and
then select Adjust orientation.

You are then invited to specify the first pair of points.

Pick one point from the job (left), and the other from the
background map (right):

| (7 Adjust orientation (pat2)
| Job point: Map point:
= 9 & 4+ = @
Pt. P11 PL P14
M 6243048.7332m N 6244219.0000m

|E 1359190.8402m E  1359147.0000m
Elev, B6.4144m Elev, 52.0000m

Add

: Use this button to select the point from a list.
9 : Use this button to make a graphic selection of a point on the map.

o . . . .
~ : Use this button to measure a new point whose coordinates will
describe your current location.

=+ : Use this button to create a new point in the job by entering its name
and coordinates.

Keep in mind that you associate these two points because
you want them to occupy the same location on the job’s
map view (see also page 98).

Touch Add. You can now see your pair of points listed
underneath this button. If you've made a mistake when
creating the pair, you may hold a finger pressed on the pair
and select Edit or Delete respectively to modify or delete
the pair.

The top of the screen still inviting you to enter a pair of
points, pick another point from the job (left) and then
another from the background map (right).

Keep in mind these two points are associated to determine
the rotation angle to be applied to the background map so
it correctly appears on the job’s map view (see also

page 98).

Touch the big yellow OK button. A message is returned to
indicate that computing the adjusted orientation was
successfully completed.

At this point, you can preview the background map
according to the adjusted orientation (choose Preview),
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directly accept the adjusted orientation (choose OK) or
reject the computation (choose Cancel).

If you select Preview, touch after you have
checked the resulting background map to return to the
above menu where you can select OK or Cancel to
respectively accept or reject the adjusted orientation.

Once you have accepted the adjusted orientation, you can
go back to the job’s map view where you will see the
background map shown in orange color.

In Survey Mobile’s main menu, touch I“ and then
Background maps. This displays the list of background maps
currently used in the job. Hold your finger pressed on any of
them to open the following popup menu:

Action

Adjust orientation
Edit

Delete

Move up

Move down

The following functions can be selected from this menu:

¢ Adjust orientation: Allows you to ask Survey Mobile to
determine an adjusted orientation for the selected
background map (see theory on page 98 and step-by-step
instructions on page 100). If you select this function
while an adjusted orientation has already been computed,
then Survey Mobile will automatically delete the
previously computed orientation so you can compute a
new one.

e Edit: Allows you to review the properties of the selected
background map, and possibly change some of its
parameters: distance unit, orientation (original or
adjusted) and visibility (visible or invisible).

e Delete: Deletes the selected background map. This does
not delete the imported DXF file from which it originates.

e Move up / Move down: Allows you to rearrange the order in
which your background maps appear in the list of
background maps used by the job.



Roads

NOTE: All screen examples shown in this section were
generated using GNSS equipment. Be aware mechanical
total stations can also be used for staking out roads.

Introduction to  Survey Mobile offers an entry-level road module, with the
Roads in Survey following three main functions:
Mobile * Importing road projects in rxl format (Trimble road design

files).

e Staking out roads, in a much similar way as you stake out
lines in Survey Mobile.
Survey Mobile will guide you successively to points along
the road (along the centerline, the right or left edge or at
some distance from the centerline), with the possibility to
save the staked out points to the open job, which
incidentally will provide the coordinate system in which all
computed positions and saved points will be expressed.

e Creating roads. Each road will be defined by a horizontal
alignment, a vertical alignment and a cross section.

Importing a Road

Move the rxl road file you want to import to the following
folder:

Internal memory/SurveyMobile.Droid/Import/

or

SD memory card/SurveyMobile.Droid/Import/

e In Survey Mobile’s main menu, touch % and then
Import.

e Touch Trimble road design (*.rxl). A new screen appears
listing all the rxl files stored in the Import folder.

e Check on the file you want to import.

e |f required, complete the Road name field if you want the
road resulting from the import to have a name different
from that of the imported file. If you leave that field blank,
the road name will be the same as that of the imported
file.

e Touch the big yellow Import button to import the file in
Survey Mobile.

NOTE: Survey Mobile only supports the clothoid spiral as
transition, and only one cross-section for an entire road,
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Staking Out a Road
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meaning the cross section can only be made up of a single
width and slope on each side of the road’s centerline.

In Survey Mobile’s main menu, touch (o] and then Stake
out road. Confirm or correct the antenna parameters then
tap Continue. Survey Mobile opens a new screen from
which you can select and stake out a road.

The upper part of the screen shows the coordinates of your
current position —as computed by the GNSS receiver — as
well as accuracy-related figures (horizontal/vertical
accuracies, PDOP) and the position computation status
(solution type, correction age).

(D) stake out road (rv57) o

Morth 6243045.0225m
East 1359190.3584m
Elevation 38.1768m
Horizontal precision 0.0212m
Mertical precision 0.0430m
FOOP 13
Solution type RTKFixed
Correction age 20s

Touch the Road name drop-down list to select the road you
want to stake out.

Still in this field, you may touch = to access the entire
list of existing roads and then touch any of them if you
want to read its full definition.

After selecting a road, choose where to start staking out,
compared to the beginning of the road (Stakeout station).

(Touch @ to adjust this parameter.)

Set the Stakeout type field allowing you to choose which
part of the road you want to stake out: the centerline, the
right or left edge of the road, or at some distance (custom
offset) from the centerline. With the latter option, you
should then enter the desired value of offset (cross-section
offset).

Set the horizontal tolerance (H. tolerance, expressed in
centimeters, 3 cm by default; If you change this value, it
will be prompted by default for the next road you will stake
out). Points along the road project will be staked out only
if the horizontal precision on the position solution is below
this tolerance.

Touch Start to begin (or press Volume-). The screen then
shows a compass giving the direction to the first point of
the road. The lower part of the screen also shows in real



time the North, East and vertical components of the
distance to go to reach the point (see below left).

() stake out road (rvS7) o () Stake out road (vS7) o
rth 6243045 3323m FPO0M4m
East 1359750, 3055m VPO TOm
[Blevation 4 4220m
Feriznnal pracisian B0212m
Mertical procigion. DM I/i
FoaR 13 ;
Selution fpe ATHFinet
Eomection age 200 oW
Fosd nome w, iE
proe2
ET:RTKFixad 63.004m
0+000.0000m
skecen station ) 3o =
Stakoce trpe Centering | Brikdcaion o
Marth 0000m
East 13531 FL0000m Curment siation, P
Besation .0000m [ —— 5
Morthward szanm
H. tolerancejom) LB Eitinid SN
Hpwaed 03678
fouis end End and save
o i o ("] (]
| SnliS  AmONSml v, | SniiS AmELON Fex.

Walk in that direction, watching on the screen the values
of these components as you move forward to the point.
When you are exactly on the point, the screen looks like
the one above right (note that when the computed
coordinates turn green, you are within the expected
tolerance and allowed to stake out the point).

Dig a stake into the ground to mark the point.

Touch End and Save (or press Volume+) if you want to
proceed with the next point and save the position solution
currently provided by Survey Mobile for the staked out
point. The following name will be automatically assigned
to the point:

<road name>_<stakeout_station>_<time>_stakeout

Where time is HHMMSS (for “hours, minutes, seconds”).

Example:

R1_100_103200_stakeout

Describes a point staked out at station “100” at 10:32 and is part of the road
named “R1".

Touch End if you just want to proceed with the next point
without saving that position.

Touch ® to select the next point along the road and then

repeat the present procedure until the road has been
entirely staked out.
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Creating a Road
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Introduction
A road is defined by:

e A horizontal alignment, which shows the shape of the road
centerline, as you would see it on a geographical map.

e A vertical alignment (or longitudinal section), which
describes the vertical profile of the road along the road’s
horizontal axis.

e A cross-section alignment, which describes the road, as
seen on a plane perpendicular to the longitudinal axis of
the road.

e A distance interval, which tells Survey Mobile how
accurate you want the road to be staked out.

Horizontal Alignment

The horizontal alignment (or centerline) may be defined using
two different methods (which cannot be combined):

1. By specifying in turn each of the elements making up the
road, starting with the definition of a start point for the
road as well as an azimuth to orientate the first element.

Geometrically speaking, an element may be a straight
line, an arc or a transition.

e A Jineis defined by a length.

e An arcisdefined by a length, a direction (left/right; see
illustration) and a radius.

e A transition is a curve (clothoid) with changing radius
allowing smooth connection between two elements.
Atransition is therefore defined by a length, a direction
(left/right), a start radius and an end radius.

In the first example, the start radius of the transition
(at point B) should be set to infinite (@) and the end
radius (at point C) should be equal to “r”, i.e. the
radius of the arc element that follows the transition.
Conversely, in the second example, the start radius of
the transition (at point B) should be equal to “r”, i.e.
to the radius of the arc element that precedes the
transition, and the end radius (at point C) should be set
to infinite () to make a smooth connection with the
line element that follows.

2. By specifying in turn the start point of the road, a number
of intersection points and the end point of the road:

e The start point is defined just by its North and East
coordinates (no radius required), or it can also be an
existing point picked from the list of imported or
surveyed points.



e Intersection points are also defined by their North and
East coordinates. If only these two fields are filled in
for an intersection point, then the road is extended by
a straight line from the previous point to this one.

If you add a circle radius in the definition, then the
road takes a turn that follows the circle tangent to the
direction given by the intersection point and the
previous intersection point, and the direction given by
this intersection point and the next one.

Additionally you may specify two distances (LS1 and
LS2) to smooth the shape of the road at the connection
points (in the same way as you would define transitions
in the first method).

e The end point is defined just by its North and East
coordinates (no radius required).

NOTE: You will be requested to enter a Station value for
each intersection point you define. This parameter
indicates the curvilinear distance of the road from the
start point to the intersection point being defined (more
exactly to the point on the road resulting from the
intersection of the road with the segment joining the
intersection point to the center of the arc; see diagram
below). It is admittedly a redundant parameter when a
straight line is generated, but not when it’s an arc. So this
parameter must be defined for every intersection point you
define.

The diagram below is a simple example of a road defined
using intersection points (noted “IPx” on the diagram).
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IP1: North and East coordinates, circle radius (r1), station: Straight line + arc
generated

IP2: North and East coordinates, circle radius (r2), station: Straight line + arc
generated

IP3: North and East coordinates, circle radius (r3), station: Straight line + arc
generated

End point: North and East coordinates, station: Straight line generated.

Vertical Alignment

The vertical alignment (or longitudinal section) is defined a
bit the same way as the horizontal alignment, when defined
using the second (“intersection point”) method. The vertical
alignment consists of:

The start point is defined by a slope station and a slope
elevation (no radius required).

Intersection points are also defined each by their own
slope station and slope elevation. If no circle radius is
specified, the vertical alignment will be a straight line
connecting the elevation from one point to that of the next
one (see diagram below).

But if you add a circle radius in the definition, then the
elevation will follow an arc, a concave one if the elevation
for the point is greater than that of the previous point, or
a convex one otherwise.

The end point is defined just by a slope station and a slope
elevation (no radius required).
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NOTE : You cannot define transitions in a vertical alignment.



Cross-Section

An item of road cross-section is defined by:

e A left width, a right width (distance).

o A left slope and a right slope (in %).

The two parts of the item, located on either side of the

centerline, may be made symmetrical by setting Left = Right.

Defining a second item will result in creating a cross-section

that will look like the one shown on the diagram below.
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Step-by-Step Procedure

e In Survey Mobile’s main menu, touch E and then
Define road.

e Enter a road name.

e Define the horizontal alignment by entering successively
elements or intersection points. After you have chosen a
method, you cannot switch to the other, unless you define
another new road. Touch Add after defining each element
or intersection point.

Elements or intersection points show up in the lower part
of the screen as you add new ones.

By holding a finger pressed on one of them in that list, you
will access a popup menu allowing you to edit, delete or
move up or down this item.

If you select Edit, Survey Mobile will bring up the
definition of the item in the upper part of the screen for
modification. Then touch OK after you have made your
changes to save the modified item.

If you are defining elements, the popup menu will also
include an Insert option allowing you to insert a new
element before the selected one.
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You may touch “ after adding each element or
intersection point to see what the horizontal alignment
looks like (see example below).
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Touch when you are done with the horizontal
alignment.

e Define the vertical alignment. Intersection points are
listed in the lower part of the screen as you add new ones.
These can be edited, deleted or moved up or down as
explained for the horizontal alignment.

NOTE: Survey Mobile does not provide a view of the
vertical alignment.

Touch when you are done with the vertical
alignment.

e Define the cross-section alignment. If the road cross-
section is symmetrical, enable the Left = Right check box
before starting. Any left width or slope you will define will
then be replicated symmetrically on the right (or the other
way round). If the road cross-section is not symmetrical,
disable the Left =Right check box and enter separately the
description of the left and right sides of the cross-section
alignment.

Add as many cross-section items as necessary.

Touch when you are done with the cross-section
alignment.
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e Define the distance interval. This parameter will be used
when staking out the road to let Survey Mobile determine
the next point to be staked out along the road.

e Touch Create to save the road definition. Survey Mobile
first checks the consistency of the road definition before
the road is effectively saved.

If inconsistencies are detected in the entered Station
values, you are prompted to let Survey Mobile recalculate
them using the first or the second point in the road as the
point having the right station value (sometimes the station
value for the first point is unknown).

Checking/Editing a Road

This function is used to determine the coordinates and
azimuth of any point on the road from a known Station value.
This can be done while creating a road (just before or after
saving the road) using directly the Check road button, or later
by editing the road:

In Survey Mobile’s main menu, touch (o] and then Road

Management. Survey Mobile displays the list of existing

roads.

e Hold a finger pressed on the name of the one you want to
check and then select Edit from the pop-up menu.

e Touch the yellow Check road button.

e Enter a Station value in the last field and then touch the

big yellow Check button. As a result, Survey Mobile

provides the coordinates and azimuth of the

corresponding point on the road.

AW iw | REET]
|3 Define road (rv57)

Marth 6244131.9120m

East 1359421.4797m

Elevation 0.0000m

Azimuth 125°00'00.0000007

Statlen W?m |
Check

e Touch when you are done with this function.

e From there you can edit any of the existing alignments and
then touch the Save button to save all the changes made
to the road.
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Cross-section
Survey

Deleting a Road

e In Survey Mobile’s main menu, touch ﬁ and then Road
Management. Survey Mobile displays the list of existing
roads.

e Hold a finger pressed on the name of the one you want to
delete and then select Delete from the pop-up menu. The
road is then deleted right away.

Cross-sections may be surveyed separately from the roads for
which they were created, for example to determine volumes
of cut or fill at a given station.

Cross-sections can be created, named and managed
separately from the road for which it was defined. This is how
you should proceed:

e In Survey Mobile’s main menu, touch ﬁ and then
Cross-section Survey.
For each cross-section. Survey Mobile provides the station
value, the name of the point measured on the centerline
at this station, and the number of points measured on
either side of the centerline point.

e Set the equipment used (antenna type and height for
GNSS, target type and height for total station) and touch
Continue.

e Select the road name from which to pick the desired
cross-section (Road name field) and indicate the station
value where to find this cross-section (Station field).

As a result, the Name field providing the name of that
cross-section is automatically completed
(“Roadname_Station” value). When you start surveying
points on the cross-section, the cross-section definition
will be saved under this name.

e Being physically on that cross-section, measure each of
the points you are interested in along that cross-section.
You may indicate whether the measured points are on the
centerline, or on the left or right edge of the road. The
Point code field may be used to give more details on each
of the collected points.

The cross-sections you create can be managed using the
procedure below:



® In Survey Mobile’s main menu, touch (o] and then
Cross-section Management. Survey Mobile displays the list
of existing cross-sections.
For each cross-section. Survey Mobile provides the station
value, the name of the point measured on the centerline
at this station, and the number of points measured on
either side of the centerline point.

e To delete a cross-section, keep a finger pressed on that
cross-section and then select Delete.
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