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Preface

Preface

Thank you for purchasing your Topcon receiver, survey product or
accessory (the “Product”). The materials available in this manual (the
“Manual”) have been prepared by Topcon Positioning Systems, Inc.
(“TPS”) for owners of Topcon products. This Manual is designed to
assist owners with the use of software (the “Software”) to be used
with the Product and its use is subject to these terms and conditions
(the “Terms and Conditions”).

@ NOTICE

Please read these Terms and Conditions carefully.

Terms and Conditions

PROFESSIONAL USE - Topcon Products are designed to be used
by a professional. The user is required to be a professional surveyor
or have a good knowledge of surveying, in order to understand the
user and safety instructions before operating, inspecting or adjusting.
Always wear required safety attire (safety shoes, hard hat, etc.) when
operating the Products.

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

TRADEMARKS - Topcon®, HiPer®, TopSURV™, Topcon Link™,
Topcon Tools™, and Topcon Positioning Systems™ are trademarks
or registered trademarks of TPS. Windows® is a registered trademark
of Microsoft Corporation. Bluetooth® is a registered trademark
owned by Bluetooth SIG, Inc. and is used by Topcon Positioning
Systems, Inc. under license. Sokkia Corporation and the names of
Sokkia Corporation products referenced herein are either trademarks
or registered trademarks of Sokkia Corporation. Satel is a trademark
of Satel, Oy. Other product and company names mentioned herein
may be trademarks of their respective owners.

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

PERSON OR ENTITY IN EXCESS OF THE PURCHASE PRICE
FOR THE PORDUCT.

LICENSE AGREEMENT - Use of the Software and any other
computer programs or software supplied by TPS or downloaded from
a TPS website (the “Software”) to be used with a Topcon Product
constitutes acceptance of these Terms and Conditions in this Manual
and an agreement to abide by these Terms and Conditions. The user is
granted a personal, non-exclusive, non-transferable license to use
such Software under the terms stated herein and in any case only with
a single Product or single computer. You may make one (1) backup
copy of the Software. Otherwise, the Software may not be copied or
reproduced. You may not assign or transfer the Software or this
license without the express written consent of TPS. This license is
effective until terminated. You may terminate the license at any time
by destroying the Software and Manual. TPS may terminate the
license if you fail to comply with any of the Terms or Conditions. You
agree to destroy the Software and manual upon termination of your
use of the Product. All ownership, copyright and other intellectual
property rights in and to the Software belong to TPS. If these license
terms are not acceptable, return any unused Software and the Manual.

CONFIDENTIALITY - This Manual, its contents and the Software
(collectively, the “Confidential Information”) are the confidential and
proprietary information of TPS. You agree to treat TPS’ Confidential
Information with a degree of care no less stringent than the degree of
care you would use in safeguarding your own most valuable trade
secrets. Nothing in this paragraph shall restrict you from disclosing
Confidential Information to your employees as may be necessary or
appropriate to operate or care for the Product. Such employees must
also keep the Confidentiality Information confidential. In the event you
become legally compelled to disclose any of the Confidential
Information, you shall give TPS immediate notice so that it may seek a
protective order or other appropriate remedy.
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WEBSITE; OTHER STATEMENTS - No statement contained at
the TPS website (or any other website) or in any other advertisements
or TPS literature or made by an employee or independent contractor
of TPS modifies these Terms and Conditions (including the Software
License Agreement, Disclaimer of Warranty and limitation of
liability).

SAFETY - Improper use of a Topcon Product can lead to injury to
persons or property and/or malfunction of the Product. The Product
should only be repaired by authorized TPS warranty service centers.
Users should review and heed the safety warnings in the manual
accompanying the Product.

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

Manual Conventions

This manual uses the following conventions:
Example Explanation

File » Exit Click the File menu and click Exit.
Enter Indicates the button or key labeled Enter.

Notes Indicates a field on a dialog box or screen, or a tab
within a dialog box or screen.

Topo Indicates the name of a dialog box or screen.

\
TIP

Supplementary information that can help you configure,
maintain, or set up a system.

@ NOTICE

Supplementary information that can have an affect on
system operation, system performance, measurements,
personal safety.
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What's New

What's New with

TopSURV

This chapter briefly describes new features and functions for version

4.11 of TopSURV.

RTK and PP

An additional mode for surveying and
data collection.

For details on configuring for RTK&PP
survey type, see “Config: Survey” on
page 2-15.

Configurations m Cancel

Configuration MNarme |
My BT

My RTK and PP

My Networle RTK

My rmGPS+ RTK

My RT DGPS

Py PP Static

My PP Kinematic

My PP DGPS

mmGPS+ RTK

RTK survey mode using mmGPS+
system.

For details on setup of mmGPS+ system,
see “Init mmGPS+" on page 5-10.

FAll.10B2 [My mmGPS+ RTK]

=)o)

Job Edit View go Hip

I¥| Init MMGPS+

Start Base

Topo

Auto Topo
Known Point Init
A-Section

Find Station
Tape Dimension

Localization

Third Party TS support

Now Sokkia/Leica total station models
are supported.

For details on formats, see “Config:
Instrument” on page 2-44.

Cancel

Cunfig: Instrument

Marufacturer

Topcon :

Model

<< Back Next >>

P/N 7010-0492

Xv




What's New with TopSURV

Multiport

This is now supported for Base and
Rover Receivers.

For details on configuring with these
modems, see “Config: Survey” on
page 2-44.

hd COnfig: Survey
v MultiPort

Help
Type

MHurmn Parts

< E

Hext >> |

Point Name + Constant and Station &
Offset

Staked out points can have these new
parameters.

For details on using them in point name
design, see “Config: Stakeout Parms” on
page 2-40.

b 4 Config: Stakeout Parms m Cancel

ID.DSDD m
IMovmg Direction :I

Hz Dist Tolerance
Reference Direction
Store Staked Point As

paint  [Design Pt+Constant [+] [1000
Mote Fa |

|F|x only :
<« Back | Hext >> |

Solution Type

Staked out Points Listed

Staked out points are now listed along
with the regular points.

For details on editing points, see “Points
on page 3-2.

”

Close

Point | Code | Lat

oy 2 RL 55.490639539
iz 55.431800000
oy 4 55,200000000
ya_stk 55.431800016
b 4_stk 55.432000005
K1 I

|Find by code| | Find by Boint || Find next |

[ eete || Eat || ada |

Linework

Points collected with codes and strings
can be joined with lines.

For details on linework representation,
see “Codes - Attributes” on page 3-8 and
“Properties” on page 4-4.

A dMap Properties m Cancel
Marmes [ codes
[ Icons [ Heights
[ Auto Tapo

] Show A1l Alignments
Show AUt Linework
[ Autoscale

[] Current Position

Xvi
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What's New with TopSURV

LandXML Import to TN3
DWG/DXF 3D-faces Import to TN3

ERdimport rom Lanaxmt Cancel

Data Types

Import Parcels from LandXML [ surtaces

These Import/Export functions are now

available. [ Parcels [ alignments

For details on import files, see “Import

From File” on page 2-69.

Scatter plots for GPS RTK data = - —

RTK data can now be represented in
graphic mode.
For details on scatter plots, see page 5-4.

% 12,836 m
=

12,781 m 30secs

Storing codes for Base

This is now available when starting the
base station.

For details, see “Start Base” on page 5-8.

Start Base Close

?
Point ISDi
coce [p ~]
artht 2000 m [Sant

WGS84 XYZ(m)
X [p10427.520

¥ [pesoest.on

z [fz47zze.107 Auto Pos

Base Station Offsets e |
These offsets can be added to correct the
Base coordinates according to the offsets p:f:;g'(’;iﬂy Fusts!
between the topo point’s known and aN 21931
dE -10.292

observed coordinates, and then to
recompute all points.
For details, see page 5-26.

@ Overwrite?

@ Rename? IF
(O Store As Check Point?
Correct Base!
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What's New with TopSURV

DTM and Realtime Road Stakeout Il /052 1My mmoPSs s RTK) 5 ®
These have been added to the stakeout

types available in TopSURV. y N

For details on staking, see “DTM” on ¢ \ EE::E 'SStD'rectmﬂ
page 7-40 and “Stakeout Real Time MET
Road” on page 7-37. Oifsets v

Road
Slope oM
Real-Time Road Code Strings

L. ]: ]
=——— "1l
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Chapter 1

Introduction

TopSURY is Topcon’s survey software available for hand-held
controllers. When installed on a hand-held controller that runs the
Windows® CE operating system, such as Topcon’s FC-1000, FC-100
and FC-2000, TopSURY is used for:

¢ field data collection
¢ stakeout and control work

The TopSURV main screen consists of a title bar, menu bar and a
work area.

3 081 (My RTK] )
Job Edit View Survey Stake Cogo Hip

Figure 1-1. Main Screen

@ NOTICE

The appearance of the screen titles and text depend upon
the device used. Most of the screen shots in this manual
are obtained from an FC-1000.
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Introduction

Title Bar

When on the main screen, the title bar displays the instrument button
and the name of the job open (and the configuration name), the
Reconnect button, as well as connection and controller power status
icons.
Job Name (Configuration Name) Controller Power Status
\ y
m@]Joh 1.4 [My Reflectorless] B @
A

Instrument Reconnect Connection Status

Figure 1-2. Title Bar — Main Screen

If the controller has Bluetooth® wireless technology, the Reconnect
button appears to reflect the status of Bluetooth connection.

When within a menu option, the title bar displays the bitmap button,
the name of the screen, and any system buttons required for various
operations.

Bitmap  Name of Screen System Buttons
\ v \

Selel:t Survey Confic m

Figure 1-3. Title Bar — Menu Functions

Menu Bar

The menu bar has seven menus used to configure and manage a
survey job, and to control data.

|Job Edit View Survey Stake Cogo Hip |

Figure 1-4. Menu Bar

See the following chapters for a description of each menu and its
functions.
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Security

Security

Upon initial startup, a Security screen displays. TopSURYV requires an
access code to start. Contact a Topcon representative to acquire the
necessary codes.

* Key Value 1 and Key Value 2: the device’s numbers; record to give
to a Topcon representative

* Activation IDs: the fields in which to enter the security codes
received from a Topcon representative to activate the purchased
modes: TS, Robotic, GPS+, GIS (RT DGPS and PP DGPS),
Roads, and mmGPS.

Key Walue 1 |1455332323
Key Walue 2 I16?1415899

Activation IDs

TS

Robotic

GRS+ [ ]
als [ ]
Roadls ]
mmGPS

Figure 1-5. Security
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Joh

The Job menu includes the following menu items:

P/N 7010-0492

Open
New
Delete
Config
Import
Export
Info
Mode
Exit

Chapter 2

3 081 (My RTK] N
EEZ Edit View Survey S5take Cogo Hip

en
W
elete
Config »
Imnport »
Export »

Dlglg

Mode

Exit

Figure 2-1. Job Menu
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Job

Open
To open a job, click Job » Open.
Open Job

The Open Job screen can be used to select a job.

§EA4 Ope b Cancel

Current Job: Default

Created:
081142003
12:07

Modified:
09/22{2003
09:23

\Disk\ TopSurv\Jobs

| Browse || Open |

Figure 2-2. Open Job

The Job List field contains the names of all existing jobs created/
opened using this software. When a job is selected in this list, the
Created and Modified fields will reflect when the job was created and
last modified.

* Browse: displays the open job screen to browse directories for
selecting the job to open.

* Open: makes the chosen job current.
Initially the Job List is empty.

The following screen is opened when selecting the Browse button.
Highlight the file to open and press OK. The selected job will now be
opened and program will return to the main screen (Figure 2-3 on
page 2-3).
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New

Type [Job Files (+.6v) [7]
\Disk} TopSur¥Jobsy
® Job 1.tsy

fJob 2.tsv

Name |J|:|b 2.tsy

Figure 2-3. Open Job

New

To open a new job, click Job » New.

New Job

The New Job creation process is performed with the help of a Wizard.
Press the Next button after all the fields of this screen have been set.
The information will be saved after the Finish button is pressed and
the selected values will be stored. The new job becomes current and
takes all the settings from the previously open job, unless changed.

| ob Finish | Cancel
\Disk} TopSurviJobs),
Name |J|:|b

Created By |Sunrey|:|r|
Comments E‘

]

Current Date 0f22{03 09:57

Browse | Next »> |

Figure 2-4. New Job

« |l2)] : displays the directory where the job will be created.
Press Browse to change the directory.
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Job

Name: the name of the new job.

Created By: the name or some other identifier of the surveyor.

* Comments: any additional information about the project, for
example, the conditions of survey.

Current Date: displays the current date.

Browse: changes of the job directory.

Next: opens the Select Survey Config screen.

Finish: saves the settings and returns to the main screen.

Select Survey Configurations

Survey Configuration is a set of parameters that does not depend on
the job. One Configuration can be used by several Jobs.

§EA4 Select Survey Config

Select the Configuration far the Job or create a
Mew Configuration,

GP5+ Config

Marne  [My RTE El El
TS Config

Mame  |[SMEEN] =S El

["] Enable Jab History

| << Back || Next >> |

Figure 2-5. Select Survey Config

The description of how to work with configurations (edit existing and
create new) will be discussed in “Config” on page 2-13. Initially,
TopSURY contains pre-defined configurations: My RTK, My RTK and
PP, My Network RTK, My mmGPS+ RTK, My RT DGPS, My PP
Static, My PP Kinematic and My PP DGPS for the GPS+ mode; and
My Conventional, My Reflectorless, and My Robotic for the Total
Station mode.

* GPS+ Config (for the GPS+ mode): shows the GPS+
Configuration for the current job. The drop-down list shows the
configurations available for the GPS+ mode. To edit the

configuration press the El button.
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New

TS Config (for the TS mode): shows the total station
Configuration for the current job. The drop-down list shows the
configurations available for the TS mode. To edit the

configuration press the IZ' button.

* Enable Job History: when this box is checked, every surveyor’s
operation on the job will be entered and saved in the file.

* Back: returns to the previous screen.
* Next: opens the Coordinate Systems screen.

* Finish: saves the settings, creates a new job, and returns to the
main screen.

Coordinate System

This screen contains coordinate system information for the new job.

Cuurdinate System

Projection m El
Y [ ]
Datum =
GeoMocel [<rore>  [<] | - |

| << Back || Next >> |

Figure 2-6. Coordinate System

* Projection: specifies the projection to be used. The IZI button

opens the Projections screen where active projections can be
manipulated (added from a list of pre-defined projections,
deleted).

e Use Grid to Ground: when this box is checked, the El button

becomes available to open the Grid to/from Ground Param
screen where transformation parameters are set to place grid
coordinates to a near ground reference surface and vice versa.
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Job

* Datum: shows the datum for the selected projection. The drop-
down list displays all datums pre-defined in the current version:

WGS84, NADS3, ETRSS9, ITRF. The [ ... | button is
unavailable.

* Geoid Model: shows the geoid selected (if any). The III

button opens the Geoids List screen where geoids can be added,
deleted, or their properties viewed.

* Back: returns to the previous screen.

* Next: opens the Units screen.

Projections

The Projections screen contains a list of cataloged projections, that
can be chosen for use in the job.

Projections m
Pre-Defined E Active

- Africa 4| [SPC27 Colorado {(Sou
sia UTMNorth Zone# 37

orth America
outh America
TMNorth

Figure 2-7. Projections

* Pre-Defined: contains the tree of available projections divided by
regions.

* Active: contains the list of chosen projections (corresponds to the
drop-down list in the Projections field of the Coordinate System
screen). The first time the screen is opened, it is empty.

. E : selects the chosen projection in the Pre-Defined panel and
inserts it into the Active panel.

: deletes the highlighted projection from the Active panel.
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* OK: saves the changes and returns to the Coordinate System
screen.

Grid to/from Ground Params

The Grid to/from Ground Params screen is used to convert point
coordinates from the grid projection to another reference surface to
produce near ground values of distances. After the work is complete,
the point coordinates can be converted back to the grid projection.

The Grid to/from Ground Params screen contains the parameters of
the Grid to Ground and Ground to Grid coordinate transformation.

Grid toffrom Ground Param m
% |5cale Factor |1

Direction Srid to Ground

Az Rotation ID.DDDDDDDDD dms
Offsets
MNorth Offset 0.000 .
East Offset ID.DDD m

Figure 2-8. Grid to/from Ground Params

The “hand” symbol means the function is selectable. Press
the button to display the parameter and enter a value.

* Scale Factor/Avg Job Ht: sets the value of the corresponding
parameter: scale or average job height.

* Direction: selects coordinate transformation type, either from
Grid to Ground or from Ground to Grid

* Az Rotation: the angle value in degrees.

* Offsets: sets the offsets of the origin along the North and East
axes to reduce coordinates to manageable values.

¢ OK: returns to the Coordinate System screen.
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Geoid

Geoid is a physical reference surface. Its shape reflects the
distribution of mass inside the earth. Geoid undulations are important
for converting GPS-derived ellipsoidal height differences to
orthometric height differences.

The Geoids List screen contains a list of Geoids available for
selection from models previously downloaded to the controller.

[ER4 ceoids List [ ok |

[Narme Full Path

Conus NCW \Storage Card2h Geoid294,G19991),

|gemmre| | Eait || Add |

Figure 2-9. Add Geoid
¢ Add: opens the Add Geoid screen.
* Remove: deletes the geoid from the list.

* Edit: opens the Add Geoid screen to change the geoid.

Add Geoid

From the Add Geoid screen, select a Geoid file from the controller
and see the boundaries of the geoid application.

Geoid format  [EERTEE NG~ |

|

Geoid Boundary

T Lat I Lon I

_1. Lat I Lon I

Figure 2-10. Geoid Parameters
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After being chosen, the geoid file appears in the Geoids List screen.
The job will refer to the selected geoid file when performing
calculations.

* Geoid Format: the format of the geoid; either Geoid 99,
Australian, Canadian 2000, Canadian 95, Geoid 2003, Mexico
97, or GeoidGFF.

* Browse: opens the Select Geoid screen for choosing the geoid file
from the disk. After the geoid is chosen, the fields in the lower
part of the screen display the coordinates of the north-west and
south-east points of the geoid.

* Geoid Boundary: sets the boundary of the geoid application.

T_ : the longitude and latitude of the point that sets the

north-west boundary of the geoid.

_l : the longitude and latitude of the point that sets the

south-east boundary of the geoid.

Units

The Units screen displays the default units that will be used in the job.

{ER Units
Distance [Feters |

Angle |Degrees El
Temperature |Celsius {C) El
Pressure |mmHg [~]

| <« Back || Next »> |

Figure 2-11. Units

* Distance Units: units of linear measurements for the job. These
can be Meters; IFeet - (International Feet, 1 Ifoot = 0.3048
Meters); US Feet (1 USFt = 1200/3937 Meters); IFeet and Inches,
or US Feet and Inches (the latter two are calculated taking into
account that 1 Foot = 12 Inches).

P/N 7010-0492 2-9



Job

If the selected units are USfeet, linear values can be
entered as meters, or IFeet by appending “m” or “if” to the
entered value.

If the selected units are in meters, then a linear value in
USFeet, or International feet can be entered by appending
“t or “if” to the end of the entered value.

If the selected units are in IFeet, linear values can be
entered in meters or USfeet by appending “m”, or “f” to the
enter