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Copyright (c) 2014-2017 Stonex Srl

END USER LICENSE AGREEMENT

IMPORTANT: PLEASE READ THIS LICENSE
CAREFULLY BEFORE USING THIS SOFTWARE.

1. LICENSE

By receiving, opening the file package containing Stonex Cube-m ("Software"),
and/or using this Software, you agree that this End User License Agreement
(EULA) is a legally binding and valid contract and agree to be bound by it. You
agree to abide by the intellectual property laws and all of the terms and
conditions of this Agreement.

Stonex Srl reserves the right to amend this EULA at any time: your continued
use of the Software after notification of such amendment will constitute
acceptance of such amendments.

Unless you have a different license agreement signed by Stonex Srl your use
of Stonex Cube-m indicates your unconditional acceptance of the terms and
conditions of this agreement and warranty.

Subject to the terms of this Agreement, Stonex Srl grants to you a limited,
non-exclusive, non-transferable license, without right to sub-license, to use
Stonex Cube-m in accordance with this Agreement and any other written
agreement with Stonex Srl. Stonex Srl does not transfer the title of Stonex
Cube-m to you; the license granted to you is not a sale. This agreement is a
binding legal agreement between Stonex Srl and the purchasers or users of
Stonex Cube-m.

Stonex Software Cube-m - User Manual Vers. 3.0 4



S

STONEX

If you do not agree to be bound by this agreement, remove Stonex Cube-m
from your computer now and, if applicable, promptly return to Stonex Srl by
mail any copies of Stonex Cube-m and related documentation and packaging
in your possession.

2. DISTRIBUTION

Stonex Cube-m and the license herein granted shall not be copied, shared,
distributed, re-sold, offered for re-sale, transferred or sub-licensed in whole or
in part except that you may make one copy for archive purposes only. For
information about redistribution of Stonex Cube-m contact Stonex Srl.

3. USER AGREEMENT

3.1 Use

Your license to use Stonex Cube-m is limited to the number of licenses
purchased by you. You shall not allow others to use, copy or evaluate copies
of Stonex Cube-m.

3.2 Use Restrictions

You shall use Stonex Cube-m in compliance with all applicable laws and not
for any unlawful purpose. Without limiting the foregoing, use, display or
distribution of Stonex Cube-m together with material that is racist, vulgar,
defamatory, libelous, abusive, promoting hatred, discriminating or displaying
prejudice based on religion, ethnic heritage, race, sexual orientation or age is
strictly prohibited.

Each licensed copy of Stonex Cube-m may be used on one single computer
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location by one user. Use of Stonex Cube-m means that you have loaded,
installed, or run Stonex Cube-m on a computer or similar device. If you install
Stonex Cube-m onto a multi-user platform, server or network, each and every
individual user of Stonex Cube-m must be licensed separately.

You may make one copy of Stonex Cube-m for backup purposes, providing
you only have one copy installed on one computer being used by one person.
Other users may not use your copy of Stonex Cube-m . The assignment, sub-
license, networking, sale, or distribution of copies of Stonex Cube-m are strictly
forbidden without the prior written consent of Stonex Srl. It is a violation of
this agreement to assign, sell, share, loan, rent, lease, borrow, network or
transfer the use of Stonex Cube-m. If any person other than yourself uses
Stonex Cube-m registered in your name, regardless of whether it is at the same
time or different times, then this agreement is being violated and you are
responsible for that violation!

3.3 Copyright Restriction

This Software contains copyrighted material, trade secrets and other
proprietary material. You shall not, and shall not attempt to, modify, reverse
engineer, disassemble or decompile Stonex Cube-m. Nor can you create any
derivative works or other works that are based upon or derived from Stonex
Cube-m in whole or in part.

Stonex Srl's name, logo and graphics file that represents Stonex Cube-m shall
not be used in any way to promote products developed with Stonex Cube-m
. Stonex Srl retains sole and exclusive ownership of all right, title and interest
in and to Stonex Cube-m and all Intellectual Property rights relating thereto.

Copyright law and international copyright treaty provisions protect all parts of
Stonex Cube-m, products and services. No program, code, part, image, audio
sample, or text may be copied or used in any way by the user except as
intended within the bounds of the single user program. All rights not expressly
granted here-under are reserved for Stonex Srl.
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3.4 Limitation of Responsibility

You will indemnify, hold harmless, and defend Stonex Srl , its employees,
agents and distributors against any and all claims, proceedings, demand and
costs resulting from or in any way connected with your use of Stonex Srl's
Software.

In no event (including, without limitation, in the event of negligence) will
Stonex Srl , its employees, agents or distributors be liable for any
consequential, incidental, indirect, special or punitive damages whatsoever
(including, without limitation, damages for loss of profits, loss of use, business
interruption, loss of information or data, or pecuniary loss), in connection with
or arising out of or related to this Agreement, Stonex Cube-m or the use or
inability to use Stonex Cube-m or the furnishing, performance or use of any
other matters here-under whether based upon contract, tort or any other
theory including negligence.

Stonex Srl's entire liability, without exception, is limited to the customers'
reimbursement of the purchase price of the Software (maximum being the
lesser of the amount paid by you and the suggested retail price as listed by
Stonex Srl) in exchange for the return of the product, all copies, registration
papers and manuals, and all materials that constitute a transfer of license from
the customer back to Stonex Srl.

3.5 Warranties

Except as expressly stated in writing, Stonex Srl makes no representation or
warranties in respect of this Software and expressly excludes all other
warranties, expressed or implied, oral or written, including, without limitation,
any implied warranties of merchantable quality or fitness for a particular
purpose.

Stonex Software Cube-m - User Manual Vers. 3.0 7



S

STONEX

3.6 Governing Law

This Agreement shall be governed by the law of Italy applicable therein. You
hereby irrevocably attorn and submit to the non-exclusive jurisdiction of the
courts of Italy therefrom. If any provision shall be considered unlawful, void or
otherwise unenforceable, then that provision shall be deemed severable from
this License and not affect the validity and enforceability of any other
provisions.

3.7 Termination

Any failure to comply with the terms and conditions of this Agreement will
result in automatic and immediate termination of this license. Upon
termination of this license granted herein for any reason, you agree to
immediately cease use of Stonex Cube-m and destroy all copies of Stonex
Cube-m supplied under this Agreement. The financial obligations incurred by
you shall survive the expiration or termination of this license.

4. DISCLAIMER OF WARRANTY

THIS SOFTWARE AND THE ACCOMPANYING FILES ARE SOLD "AS IS" AND
WITHOUT WARRANTIES AS TO PERFORMANCE OR MERCHANTABILITY OR
ANY OTHER WARRANTIES WHETHER EXPRESSED OR [IMPLIED. THIS
DISCLAIMER CONCERNS ALL FILES GENERATED AND EDITED BY Stonex Cube-
m AS WELL.

5. CONSENT OF USE OF DATA

You agree that Stonex Srl may collect and use information gathered in any
manner as part of the product registration, activation or support services
provided to you, if any, related to Stonex Cube-m.
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Pursuant to art. 13 of Italian Legislative Decree No. 196 dated 30.6.2003, the
sole company Stonex Srl, in its capacity as personal data holder, in the person
of its legal representative, hereby informs you that:

- The providing of some personal data may be mandatory in order to process
your requests. If so, mandatory fields will be marked with an asterisk (*) or any
equivalent.

- The personal data you will provide may be processed directly or through
third parties, to fulfil the contractual obligations and requirements under the
laws, regulations, and EU standards.

- Stonex Srl may also use this information to provide notices to you which may
be of use or interest to you.

- Personal data collected can, as expressly agreed upon, be shared with legal
entities of Stonex Srl, as well as to its partners and dealers to the extent
necessary for the fulfillment of the agreement or for direct marketing
purposes.

- Stonex Srl takes all physical, technical and organisational measures needed
to ensure the security and confidentiality of personal data, particularly in view
of protecting it against non authorised access.

STONEX® sl
Part of UniStrong
Via Cimabue 39 - 20851 Lissone (MB) - Italy

Phone
+39 039 278 300 8 - +39 039 278 557 5
Fax
+39039 278957 6
For info and support
(Cube-suite applications only)
cubesuite@stonex.it
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Preface

Cube-m is a GNSS surveying and mapping software which is developed
by Stonex company. Based on years of accumulating market experience,
in combination with the international mainstream of surveying and
mapping data acquisition function of the software, integrating RTK
control, GIS data collection and road design and layout into one role. The
main feature of the software is very outstanding graphic interaction, very
powerful function and humanizes operation process. This manual mainly
introduces all the menu functions and the field operation procedure of
the Cube-m software.
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1. Cube-m software installation and uninstall

1.1 Software installation

The user install Cube-m software (Software is the CAB format) to the
handheld device File Explorer —Device —iNand by the storage-card and PC
sync, click on the installer to install files, in the installation path mode, select
the install program to the " device", as shown in figure 1-1.

Choose a location to install "Stonex
Cube-m":

O
O \iNand

Space Needed: 21489 KB
Space Available: 72096 KB

. )
@ C=) ® &)

Fig 1-1

Note: the software may affect your use of software if it is installed in the other
directory.

Click "install", as shown in figure 1-2, the installation process takes a few
seconds, please be patient.

Stonex Software Cube-m - User Manual Vers. 3.0 1
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@ X «< @@ 0.30

Installing Stonex Cube-m.CAB ...
[]]] |

L ]

o »
®)

Fig 1-2
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Click —settings —system —remove programs, and select the program, as
shown in figure 1-3.

Remove Programs @? X o< @ 0.31

Remove

Programs in storage memory:

Microsoft .NET CF 2.0

Microsoft .NET CF 2.0 IT-String Reso...

e —
Stonex Cube-m

Stonex GeoGis

Remove

Total storage memory available: 72068K
&
&)
Fig 1-3
Stonex Software Cube-m - User Manual Vers. 3.0 13
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Click the "remove", in the pop-up dialog box, click "Yes" to uninstall the

software, as shown in figure 1-4.

Remove Programs @ X o< @ 0.32

Remove
Programs in storage memory:
Remove Program

M
.' The selected program will
M £ &% be permanently removed.

You may reload it from

your desktop computer.
Are you sure you want to
remove it?
S

Cves (] |

Total storage memary available: 72068K

Stonex Software Cube-m - User Manual Vers. 3.0 14



2. The software main interface

2.1 The start menu

S

STONEX

Click the icon H to run software, and go into the project management

interface as shown in figure 2-1. New, open, also you can delete the project.

a Open D

[ Delete |m Exit

\~ \Application Data\
Engineering | Type | Createda
20160705 s... Engineeri... 2016-7-5 |
20160704 Engineeri... 2016-7-4
20160622 Engineeri... 2016-6-22
20160504 Engineeri... 2016-5-4
kiyloopp Engineeri... 2016-3-24
20160326 Engineeri...

2016-3-24

Stonex Software Cube-m - User Manual Vers. 3.0
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Click "new" as shown in figure 2-2. Enter project name, operators and other
related information. The creation date defaults to the system date. In order to
avoid confusing the projects, it is recommended to enter the project name
which is easy to distinguish and the date.

20160706

Mame:

Operator: Ih"r

Proj Explain: |

Create Date: |2':I 16-7-6

|
|
Ins Explain; | |
|
I
|

Dick Info: | TORI:163.5M,Left:66.8M

Stonex Software Cube-m - User Manual Vers. 3.0 16
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After filling out project information, click "ok" to enter the communication
settings interface in figure 2-3.

~Instrument
Model:  [S9/56/510/S3 "
Communic: |Bluetooth socket |
Name ] Address |
chuli-PC 001b1000050a 3
dk929 683e340360d7 .

G1011603050001 001833326744
GOT113061001  bf1815415724
GEO-PC 001986000b9%¢
MG838_Pro 00123e00884¢

Search | Setting

| (yConned Port Test a Close

Fig 2-3

Stonex Software Cube-m - User Manual Vers. 3.0 17
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Click on the instrument type, as shown in figure 2-4. Select the corresponding
instrument type, when you select "S9/S6/S10/S3" that said handheld
connected RTK receiver of these types, in this option, the user can choose
serial port or Bluetooth to connect the receiver, if you choose connect to the
receiver by the Bluetooth, please open the Bluetooth device search the
Bluetooth port configuration. (About the Bluetooth connection operation we
will be described in detail in the Bluetooth connection).

intgps - intgps.PD o X ¢ @ 10.18
~Instrument

Model: Stonex GNSS

Communic: Internal GPS

Name | Address
$1020701050005 50722461e5
$802870701015 c8fd199c6ef]
STONEXNBOS c8ff2878aea
STONEXNBO7 c8ff28b5b50

Search

(’}Conned Port Test m Close
&)

Fig 2-4

Stonex Software Cube-m - User Manual Vers. 3.0 18
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Click "Connect" after setting, if the connection is successful, the port test will
be light up, click on "port test" to see the current connection to the receiver

serial communication data, shown in figure 2-5.

20160706 - 20160706.] §» i 4 C! 8:11
Command:

Receive data: 1355

$GPZDA,.,,,,,00%660]
SGPGSA,A,L,,,110000101,0:0,0.0,0.0¥3001
$GPGGAI'III.U"'MIIMI!*SG D
$GPVTG,,T, M, N, K,N*2C0I

Bl &

$GPGSTIIIIIIII*57D
$GPZDA,.,,,, 00*661
$GPGSA A1 0.0,0.0,0.0*3001
Stop Send 4 Close
Fig 2-5

19
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Click the "close" to return to the instrument connection interface, in the
interface, click [export] to enter into the parameter settings interface, as shown
in figure 2-6.

o X «< @m 7.46

Ellipsoid Parameter

Project Parameter

Four Parameter

Height Parameter

-
-
G Seven Parameter
6
-
-

Parallel Move Parameter

Import Save

Stonex Software Cube-m - User Manual Vers. 3.0 20
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You can set the related parameters. If you click "import”, there will be a page
as the figure 2-7 below.

20160326 - 20160¢ § o Yk ¢ @ 8:52
Please select

Name
20160504
20160324
kiyloopp
201603333333333 Genera
20160326 Genera
fftyuuyyewxxc Genera
jingtai Gener

Browse other path

OK 8 Cancel

Fig 2-7

The coordinate system of the before projects and storaged in other places
both could be applied to the new project. But the files format must be (
*SP,*EP) .

If you click “Encryption”, there will be a page as the figure 2-8 below.

Stonex Software Cube-m - User Manual Vers. 3.0 21
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20160326 - 20160« @ & Y ¢ @ 8:53

Coordinate

20160326_CorSys_20160708
Path:
\Application Data\

Limit Date:

16-7-8 v

Password:

Advance

K4 o« B9 cancel
=9 (B &

Fig 2-8

Cube-m software can be divided into three functional blocks.

When you choose a different function module in the menu bar, the five parts
(project, instrument, parameter and setting, tool) are basic consistent, we will
be unified introduction later. Measurement part due to the different functional
modules of your choice, the measurement of content will be different.

Engineering measurement functions include: point measurement, point
stakeout and line stakeout. Road measurement functions include: road
stakeout, curve stakeout.

Stonex Software Cube-m - User Manual Vers. 3.0 22
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About two functional modules corresponding to different measurement
functions, we will be in detailed description of the following measuring
chapters.

Note: a project can only correspond to one function module, according to the
measure information, you can choose respectively engineering surveying, road
surveying. Click the "close" into the main interface.

Figure 2-9 shows the main interface.

20170914 - 20170914, &? X1 o< @m 15.12

4 3 4 N « \

A& @

Project Instrument |Parameter
. J/ . J L A

K3IrEa
L Survey ) Road ) &E|eCtI’ICItYJ
r R N 2

i
&

X

| Railway )L Setting )L Tool

@ ailg T Med oo Ris

Fig 2-9

Main interface show us the menu bar, status, about and exit.
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The main menu bar has all menu instructions, the content is divided into nine
parts: project, instrument, parameter, survey, road, electric, rail way, configure,
tool (The electricity and railway functions only be applied to the specified
customers).

2.4 The status bar

The status bar shows rover station receiver point of the current measurement
coordinate information and the state of differ and satellite, satellite
distribution factor and plane, height accuracy and so on. Click on any item in
the status bar, you can view the information you need, as shown in figure 2-
10.

20170914 - 20170914, o X1\ (¢ @ 15.12

4 ) 'd ) 4 N\

A& ©®

Project Instrument |(Parameter
\ N J N\ J

s N (@ Y @ D

A IF

| Survey | | Road | |Electricity |

s R N\ 5

&8 X

I Railway J | Setting | | Tool

F|xed :0.006 %\ 15
@ .l ® T 0.011 N 15

® (= ©

Fig 2-10
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3. Software - Project

In the software main interface, click "project” menu as shown in figure 3-1.

20170914 - 20170914, ¥ X1 ¢ @@ 15.13

O —— N
Brojeét manage @
N Parameter
Project property - )
I M)
Look up data ﬁ
Electricity
N New file e
)
Open file x

File export

File import

Fig 3-1

Project sub-menu include project manage, project property, look up data, new
file, open file, file export and file import. The following respectively for each
sub menu operations and use of specific circumstances.

Cube-m software in the form of engineering documents to management
software, all software operation is defined in a project. Entry Cube-m software
each time, the software will automatically be transferred to the last time when
using the software engineering documents. Under normal circumstances,
generally speaking, each time you begin to measure an area must create
project file matched with the pre-construction engineering.

Stonex Software Cube-m - User Manual Vers. 3.0 25
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Click"project”"—"project manage”, there will be a page shown in figure 3-2.

201403205858 - 2014¢ @» Y, << @ 9:50

\Application Data\

Project I Type I Creat
2014052258  Engineering ... 2014-f°
20140522 Engineering ... 2014-!
20140508 Engineering ... 2014-!
201403205858 Engineering ... 2014-
20140320 Engineering ... 2014-]
20140318 Engineering ... 2014-
a Open D New
@_ Delete 8 Close

Fig 3-2

Selected project files which will be carried on the operation, click "open" to

open the project file, click the "delete" to delete the selected project file, click

"new" construction project according to the need of the file. After input

parameters such as project name, if you have opened the project, you will be

asked if it is applied the current coordinate system transformation parameters.

The parameters which has been used by the other projects could be applied

on this project, you could also redefine it.

Stonex Software Cube-m - User Manual Vers. 3.0
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Click"project”"—"project property” to view and change the currently open
project related information, as shown in figure 3-3. Click "ok" to save the
changes.

When the disk capacity is too small, it may affect the operation speed of the
software, please backup the project files to the computer periodic, and clean
up the project which you don't need.

20160324 - 20160 § ¥ Y ¢ @ 11:45

Name: 20160324

Operator:

Ins Explain:

Proj Explain:

Create Date: |[<010 =5

Disk Info: | 1otal:163.5M,Left:66.7M

K4 ok |p4 cancel
)

Fig 3-3

Stonex Software Cube-m - User Manual Vers. 3.0 27
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Click on the [project] — [Look up data] to view coordinate data in the library,
shown in figure 3-4.

20160324 - 2016( @ @ Yi ¢ @ 11:46

# | Point na... | Northing |
1 aaal 2562979.0714 |
2 aaa2 2562979.0680
3 aaa3 2562979.0693
4 aaa4 2562979.0667
5 aaa5 2562979.0707
6 aaab 2562979.0674
7 aaa’ 2562979.0680
aaaR  75A7070 NAR
F |up1/3 [0 Down 1/3 E
Detail | Edit Del. [ 4Closs

Stonex Software Cube-m - User Manual Vers. 3.0 28
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Select one data and then click on "detail", there will be a page shown in Figure
3-5. You Could view the detail information of the point, including the position
information, the solution state, the UTC time, antenna height and so on.

20160324 - 2016 @ o Yk 4 @ 11:47

Title | Content |
Point name aaal

Code

Latitude 023d09m54.2755...
Longitude 113d25m46.4303...
Geodetic height 47.7100

Northing 2562979.0714
Easting 441587.1558
Elevation 47.7100

Type Survey point
Poston v
EB Close

® & &

Fig 3-5

If you click on "Edit", then you could edit the contents including point name,
code and antenna.

Stonex Software Cube-m - User Manual Vers. 3.0 29
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The page shown as figure 3-6.

20160324 - 2016( @ & Y << @ 11:48

Name: aaa3

&

Code:

Antenna height:1.634m

Detail

K4 o« [p4 Ccancel

Fig 3-6

Stonex Software Cube-m - User Manual Vers. 3.0 30
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3.4 New file

Click "project”—"new file”, the page shown as in figure 3-7.You could input the
file name according to the needs, then click "ok", the new file belonging to the

current project.

20160324 - 2016( ¥ ¥ Y ¢ @ 11:49

New File Name:

20160324 |

a oK m Cancel

Fig 3-7

Stonex Software Cube-m - User Manual Vers. 3.0 31
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Click [project] — [open file], the page shown as figure 3-8.

20160324 - 20160 §

Please select data file:

20160324.PD
HOCOCOCOOOK. PD
65 #.PD

u oK lzg Cancel

Fig 3-8

Select the file which need to be looked at, click "ok" to view the file. When a
project has multiple data files, this project can realize switching of different
data files.

Stonex Software Cube-m - User Manual Vers. 3.0 32
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Click [project] — [file export], as shown in figure 3-9.

20170914 - 20170914, ¢ X)) o< @ 15.18

(E—% 'd N
Project manage @

N Parameter

Project property - )

A )

Look up data ﬁ

Electricity

N New file —

% T
Open file x

Data file

Transect file :

Fig 3-9

“File export” could export data into the specified data file or export custom
data file format, for subsequent processing and application.
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Click [export] — [data file], the page shown as figure 3-10.

20160324 - 2016( Q o Y( ¢ @ 12:03
Please select data file:

[20160324.PD 7]

Please select export

[Point name, Northing, Easting, Elevation,Cl¥]|

D
m
=]
=

Import Delete

Option
‘ a Export K’ Close

Fig 3-10
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Choose data files and file types, then setting file format, as shown in figure 3-
11.

Click on the "export", choose the export directory, then click "ok" to operate
the export file.

20160324 - 2016( ¥ & Y ¢ @ 12:05

Please select data file:

[20160324.PD v

—

Please select export

Point name,Northing,Easting,Elevation,C &
Custom

Point name,Northing,Easting,Elevation,Cod
Point name,Latitude,Longitude,Geodetic hq
AutoCAD(dxf)
GoogleEarth(kml)
Point name,Code,Easting,Northing,Elevatio|
Raw data format

POWERCAD
AutoCAD(dxf)-Elevation(Code)
AutoCAD(dxf)-(XY)

GPX

Point name,Northing,lEasting,EIevation,MiIe

Fig 3-11

If you want to export files in other formats, you could select “custom”, then
click on "new”, you could create your desire format.
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The page shown as figure 3-12.

20160324 - 2016( @ &F Yi 4 @ 12:08

Format

Point name

Code Add

Latitude

Longitude

Geodetic height

Northing Delete

Delimiter: Angle dd.ml~)

Ext Name: dat [v] Write Head:

a oK m Cancel

Fig 3-12
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Click [export] — [transect file], as shown in figure 3-13.

20160324 - 2016 @ o Y 4 @ 12:10

Please select data file:

[20160324.PD =]

Please select export
[SOUTH CASS Transect File Format  [¥]]

Sort Type: [Yes |

Diff Height [Relative to the previous {[*]]

‘ a Export m Close

Fig 3-13

You can set data file types and the sort type, click “export” to select the file,
then click "OK" to export the file.
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Click [project] — [Import File], as shown in figure 3-14.
20160324 - 2016( § & Y< o @ 12:12

Open RTK File
Please input the new data file
a (0]1¢ m Cancel

Fig 3-14
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Click "open RTK file", and select the desired RTK file, as shown in figure 3-15.

20170914 - 20170914, & X7 «{¢ @m 15.21

=0

[+ [}l ConnMgr

[—E] g iNand

[+ )} MusIC

' )l Application Data

'}l Documents and Settings

Name: |

Type:  [Files(*.RTK)

8

Y X

Fig 3-15
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Click "ok" as shown in figure 3-16.

Note: RTK file is stored in the RTK project above the receiver disk backup files,
when a project loss or damage in the handheld, you could through the RTK

file for data recovery.

2013060677 - 201 1 &* Y ¢ @ 9:41

Open RTK File

\Application Data\20130603112.PD.RTK

Please input the new data file name:
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Input the new data file name, click "ok" will pop-up dialog, as shown in figure
3-17, click "ok" to open.

20170914 - 20170914, J* X7 << @C 15.38

RTK file imports
successfully. Open file?

ox_) (cance)

? F|Xed :0.005 ‘\ 17
:0.008 % 17

@.Q.

Fig 3-17

Stonex Software Cube-m - User Manual Vers. 3.0 41



S

STONEX
4. Software - Instrument

In the main interface, click "instrument" appears the figure 4-1.

20170914 - data.PD ¢ X0 «{¢ @ 15.38

Project }
-~/ Data link state
)

9 Connect last

Survey
~— Communication
)

ﬂ Work mode

Railway

Data link set

Reposition

Fig 4-1

Instruments contains GPS state, data link state, connect last, communication,
work mode, data link set and repositioning. The following describes the
operation and use of the specific conditions of each sub-menu.
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Click [instrument] [communication settings], as shown in figure 4-2.

intgps - intgps.PD & X)) 4 @@ 10.18

intgps - intgps.PD o X o @@ 10.17

rInstrument -Instrument
Model: Stonex GNSS Model: Stonex GNSS |
Communic 1 varnal GPS Communic: [Bluetooth socket |
Name I Address Name I Address
$1020701050005 50722461e5 51020701050005 50722461e5
5802870701015 c8fd199c6ef] 5802870701015 c8fd199c6efl
STONEXNBOS c8ff2878aea STONEXNBOS c8ff2878aea
STONEXNBO7 ¢8ff28b5b50 STONEXNBO7 c8ff28b5b50

Search Search

f} Connec{ Port Test u Close &ﬁusconne{ Port Test m Close

Fig 4-2
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4.1.1 Serial Port connection

Connect the handheld to the receiver using USB-Serial cable, select serial port
connection in the communication setting interface, as shown in figure 4-3.

intgps - intgps.PD o X)) o< @@ 11.34

rInstrument —
Model: [Stonex GNSS B
Communic: |Seria| port E]|
0000
oo [coms =
ooo: [115200 ]

(iConned Port Test a Close
7

Fig 4-3

In general, the port and baud rate use the default configuration. In the cable
connection mode we set the default COM5. 115200HZ.
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4.1.2 The Bluetooth connection

Choose Bluetooth connection, as shown in figure 4-4.

intgps - intgps.PD o X)) ¢ @@ 10.17

rInstr t
Model: [Stonex |
Communic: [Bluetooth socket |
Name IAddress
$1020701050005 50722461e5
5802870701015 c8fd199c6efl|
STONEXNBO5 c8ff2878aea:
STONEXNBO7 c8ff28b5b50:

Search

’( )‘Aﬁisconnel Port Test m Close

Fig 4-4

S
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If your device is not in the list, then you could click “search” to search your

device. The page shown as figure 4-5.

intgps - intgps.PD o} X 4 @ 11.36

rInstrument
Model:  [Stonex GNSS |
Communic: [Bluetooth socket ]
Name |Address

| Stop |

<’%onnec[ Port Test |8 Close

Fig 4-5
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Click on "set”, the page shown as figure 4-6.

20160324 - ertk.PD  @» Y < € 12:54

Device:

Name I Address
MG838_Pro 00123e00884
P7 0018333bff0
P7 e0d7baefof5
$1021604040003 00183339¢35
59C234102003 0018e41b654

Set PIN

Delete Clear
“ OK EB Cancel

Fig 4-6

Choose the device needs to connect, and click “set PIN", as shown in figure 4-
7.

20160324 - ertk.PD  @» Y 4 € 12:56

PIN:

1234

OK Cancel

Fig 4-7
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Input the Bluetooth password (the default password is 1234), and click "ok",
then the page will back to the figure 4-5.

After you finished the settings, then click on “connect” to connect the device.

The page shown as figure 4-8.

20160324 - ertk.PD @ Y ¢ @€ 12:59

Progress:
State |

Connection successful

Read configuration

Read instrument information...1
Network status-Module is initialized
Finish read instrument information!...
Read instrument informationSuccessful
Set data output list...

Set data output listSuccessful
Command send finished!

‘m Cancel

Fig 4-8
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Back to the communicate interface automatically when the connection is
successful, and click "test port” as shown in figure 4-9.

20160324 - ertkPD @ Y ¢ © 13:04

Command:

(v
Receive data: 5885 B
$GPGSTIIH'IIII*57D A.
$GPZDA,.,,,,,00%660 —

SGPGSA,A,L,,,,1101110,0.0,0.0,0.0%3001
$GpGGAI’I’!I’I!IMIIMII*SGD
$GPVTG,,T,M,N, K,N*2C0]
$GPGSTIIIIIIII 57D

After the success of the communication connection, "test port" could be used.

Note: if you want to delete the Bluetooth port, please deleted from the
"setting" designated equipment, then deleted from the "equipment" paired
device, improper operation may affect your use of the Bluetooth.
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4.2 Work Mode

Click [instrument] — [work mode], as shown in figure 4-10.

20160324 - ertk.PD &> Y 4 € 13:08

L ’) Communication Setting

| G Static Setting
‘ 6 Rover Setting

‘ G Base Setting ‘

’ Call Configuration Set

[X] Close 1‘

Fig 4-10

In work mode, there are three settings: static, base, rover. If you choose
connect to the handheld, as shown in figure 4-11.

201306078 - 20130607 ¢ Y, << @O 2:15

Option

Difference Mode:

RTCM(RTK) &
RTCM30
Cutoff Angle(0~45): |cMR
RTCM(RTD)
RTCA
INOVATELX
SBAS

Fig 4-11
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Click "static setting" shown in figure 4-12. In static model, we mainly set static
parameters and antenna parameters. For example, point name, the acquisition
interval and cut-off angle.

20160324 - ertkPD @ Y ¢ © 13:12

Static|Satellites system|

-Option
Pt.Name(4): 0003
PDOP Limit:  |3-5
Cutoff Angle: 0

Interval(s): 1Hz v
Auto Record

-Antenna Parameter

Measure |0
Type: ISIant height to the m{~¥/

Antenna |0 |

Save m Cancel

Fig 4-12

The point name of the static data is restricted to 4 characters. You can also
select different satellite system.
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20160324 - ertk.PD @ Y ¢ € 13:13

Static [Satellites system||

Satellite System
GPS

Glonass
BeiDou
[IsBas

LBand

la 0K| save |§3 Cancel

Fig 4-13

When you click “save”, you will see the page as figure 4-14, and the current
configuration of the static mode could be saved to the file.

20160324 - ertk.PD @ Y € € 13:14

Configuration name

20160324 _Static_20160706

‘n oK m Cancel

Fig 4-14

The configuration name could be the default set, and it also could be set by
the user.
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Click "base setting ", as shown in figure 4-15.

20160324 - ertk.PD @ Y} ¢ € 13:19

Start parameter | Datalink|Option|Sal 4] » |

-Startup Mode

@ Single (O Specify Coordir
—~Option
BaselD: base
PDOP Limit:  |3->
Delay |60

Auto startup when [
Base Coordinate |Base Ant. Height

OK Save m Cancel

|

Fig 4-15

Set the startup mode as shown in figure 4-15. Base station started in two ways:
single start point coordinates, specify base station coordinates start.

Stonex Software Cube-m - User Manual Vers. 3.0 52



S

STONEX

When you start in single point coordinates, we need to station calibration
setting options model as shown in figure 4-16. Select base stations send the
difference of data format and static data records.

20160324 - ertk.PD @ Y 4 C! 13:3

Start parameter|Datalink| Option [Sai 4
Option

Difference RTCM3 2]

Cutoff Angle(0~45)

Record raw data

a OK Save g Cancel

Figure 4-16

Set the data link mode as shown in figure 4-17.

20160324 - ertkPD @ Y ¢ C! 13:3

Start parameter| Datalink| Option [Sa] 4]»
Option

Difference RTCM3 17

Cutoff Angle(0~45)

Record raw data

a OK Save @ Cancel

Fig 4-17
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We have five kinds of patterns in the data link can choose: network, internal
radio, external radio, double link, according to the chain. Radio is set to the
rover station radio, the rover station via the radio module to receive the radio
signal sent from the base station, the base station is no such set.

Module, the operating mode of the network, the rover station is to the Internet
through the network module network accepted the differential signal, the base
station, then the base station through the network module Internet to transmit
differential signal, the base station transferred to this mode, some machine is
a twin-mode network and external radio twin.

External receiver external components, base station is the main application of
external radio, and rover station external rover phones or other instrument
model.

In the handheld connection between receiver can click on the several patterns
to change under the condition of the receiver data link. Network link Settings
as shown in figure 4-18. (Here our network model is set to the base station,
after base station connected to the server success, if you want to the rover
station connect the base station, it is used the number of base station)

20160324 - ertkPD @ Yi 4¢ C! 13:40

Mod

O 1ce @ NTRIP O Custom O) ZHD
O Huac O NUDP
~Option

GGA interval(s): 5s 2

Connect automatically boot

APN Setting

CORS Setting

Import Export
‘a ok |p§ cancel

&

Fig 4-18
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First connect mode, set up base station server software asked to choose a kind
of connection mode, the default for the NTRIP, set the GGA uploaded to the
server time interval, whether boot automatically connect to the Internet.

Network APN Settings as shown in figure 4-19.

20160324 - ertk.PD ~ @» Y 4 C! 13:42

~APN
Operator  [Other )

Name:

User:

Psw:

Network |3G [,'J|

4 ok |p9g cance

Fig 4-19
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CROS Settings display in the figure 4-20.

This interface is a set of base set up the server IP address and port number.

20160324 - ertkPD @ Y < C! 13:43

-CROS Setting
IP: [183.60.177.84 [+]|&8
Port: 6060 B
Base ID: $1021604040003
Password: e

a OK E:g Cancel

Fig 4-20
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Internal radio set as shown in figure 4-21.
20160324 - ertk.PD @ Y #¢ @ 13:48
-Radio Set
Channel: [t ]
Frequenc |410.050 |
Protocol: [SATEL |
Power:  @[Low| O High
a OK m Cancel
Fig 4-21
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External radio set as shown in figure4-22.

201306078 - 20130607 ¢? Y ¢ @m 2:58

Setting

Baud: [38400

&)

ok |p4 cancel
&)

Fig 4-22

When you start in single point coordinates, we need to station calibration.
When we start in specify coordinate, we could set the base coordinate and the
antenna parameters.

Stonex Software Cube-m - User Manual Vers. 3.0 58



S

STONEX

The page about the base coordinate setting shown as figure 4-23.

20160324 - ertk.PD @ Y, ¢ @m 13:53
—~Coordinate

Point name: | |
Latitude: 0.00000000000000 |

Longitude: |0-00000000000000

Geodetic -0.9000

Get from coordinate point library

Get GPS position coordinate

Cancel

la oK

Fig 4-23

The page about the antenna parameters setting shown as figure 4-24.

20160324 - ertk.PD  @» Y ¢ @ 13:55
~Antenna Parameter

Measure

Measure Straight Height &

paenna

|a oK
@)

Fig 4-24
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4.2.3 Rover setting

Click on the "rover setting"”, as shown in figure 4- 25.

20160324 - ertkPD  @» . ¢ @ 13:56

Option | Datalink|Antenna height Sat] 44>

Option —
Difference RTCM3 v

Cutoff Angle(0~45)

Record raw data

|§ 74 ok

Fig 4-25

Click "data link" as shown in figure 4-26.

20160324 - ertk.PD  @» Y ¢ @m 13:57
Option| Datalink|Antenna height|Sat{ 4]»]

Model: [Network &)

External Radio
Bluetooth

a OK Save m Cancel
()

Fig 4-26
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When the receiver in the rover mode, we have five communicate model:

network. radio. external data link. Bluetooth. none. Below we will with
network model as an example.

Choose “network” as the communicate mode, as shown in figure 4-27.

20160324 - ertk.PD @ Y 4 @@ 13:59

-Mode

(O T1cP @ NTRIP (O Custom () ZHD
O Huac O NUDP

—Option —
GGA interval(s): 58 v

Connect automatically boot

APN Setting

CORS Setting

Import Export
a OK m Cancel

Fig 4-27
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The APN setting as shown in figure 4-28:

20160324 - ertk.PD  @» Y} ¢ @ 14:00

~APN

Operato| China Mobile ﬂ
China Mobile

Name: China Unicom
China Telecom

User: WCDMA
Other

Psw:

Network  |3G

a oK a Cancel
&)

Fig 4-28

Click "CORS Settings", at this point what settings to connect CORS server IP
and port number, CORS account (if the server has account limit license you
will need to input account, if unchecked, can be arbitrary input) the diagram
below.
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20160324 - ertkPD @ Y ¢ @m 14:03
-CORS -
B [183.60.177.84 x)=
Port: 6060 )=
-Mountpoint Setting
Mountpoir (5102160404003 [7]
-CORS account
s $1021604040003
P skokokk
SW:
Get mountpoint Test
a OK K’ Cancel

If know the access point can choose to automatically or manually enter, click
on the "get access point" can automatically access, then select designated
access point. Click "ok" as below:
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20160324 - ertk.PD  @» Yy ¢ @m 14:04

Progress:

State

Set CORS port[6060]...

Set CORS port[6060]Successful

Set CORS user and password[S1021...
Set CORS user and password[S1021...
Set CORS mountpoint...

X Cancel
)

Fig 4-30

Import and Export: You could set the device parameters by import or export
the parameter files in the device.

The format of the files must be (*.CCF), and you could save it the any place of
device disk.
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20160324 - ertk.PD

@ Y =« @m 14:06

E
EB (Il Applicatio

[E ()} ConnMgr
[+] [}l Documen

n Data

[+ [Jl carlson_DevInfo
E] [} CarlsonToday

ts and Settings

Name: |

Type: [Files(*.CCF)

]

m Cancel

Fig

4.3 GPS State

Click [instrument] —[GPS status], the page as shown in figure 4-32.

4-31

2056110689 - 205611¢ ¢ Y (< @m 7:03

Position | Base |Skyplot|Sat Info|
Title | content
Latitude 23.09543024
Longitude 113.25465526
Altitude 48.732m
North 2562979.885m
East 441590.637m
Height 48.732m
Solution Fixed
Diff Mode CMR
Diff Delay 1
Satellite 24/24
PDOP 1.60
HDOP 0.70
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Base station information shown in figure 4-33.

2056110689 - 205611( "::’

Position | Base [Skyplot]Sat Info|

Title I Content

Base ID 28

Latiude 23.18455285
Longitude 113.11567665
Altitude 9.9949m

North 2579434.5924m
East 418076.9849m
Height 9.9949m

Distance to base  28697.174m

Eﬂﬂ i Iiﬁii‘iiLI.lHﬁ 33.18455285“é 9

Save Base Coordinate

20170914 - data.PD  ¢? X0 o< @T 16.13

Fig 4-34
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201306078 - 2013( 1 &P Y, ¢ @C 3:12

Position | Base |Skyplot| Sat Info

Fig 4-35

Satellite map, satellite information show in figure 4-34. figure 4-35(blue for
the GPS satellites, green for the SBAS satellites, red for the GLONASS satellites,
gray says it is tracking or no locking satellite.)
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Data link set has been introduced in front, please see base station and rover

station mode setting.

Click on the [data link status] as shown in figure 4-36.

20160324 - ertkPD @ Y} ¢ @ 14:15

Item | Content

Datalink Network

Connect mode  CORS

APN Domain cmnet

APN User

State | Content |
Signal level 100%

Network conn... Connect server ti...
State Connect the serve...

M Connect Ie Disconnect
p Reset ie State

Fig 4-36

Data link status shows the current state mode.
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4.6 Connect last

This function means that the handset could connect the last receiver by
Bluetooth automatic, and you don't need to configure the parameters again.

4.7 Re-Position

It makes the receiver to reposition and makes the GPS board initialization.
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5. Software-Parameter

In the software main interface, click "parameter” as shown in figure 5-1.

20170914 - data.PD  J? X0 ¢ @C 16.14

7 N N g8 2\

h Coordinated system

Project

Convert parameter

g Station cal.

Magnetic north cal. »

Tool

Fixed :0-005 %4 14
@ ? 1 10,006 % 14
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Click [parameter] — [coordinate system], appear the parameter setting

interface, you could set various parameters of the coordinate system in figure

5-2.

20140508 - 20140508. ¢&F Y ¢ (T 4:25

6 Ellipsoid Parameter

6 Project Parameter

@ Seven Parameter

@ Four Parameter

@ Height Parameter

@ Parallel Move Parameter
Import Save

Figure 5-2

Stonex Software Cube-m - User Manual Vers. 3.0

71



S

STONEX

5.2 Calculate parameter

GPS receiver output data is WGS-84 latitude and longitude coordinates, the
coordinates need to be converted to the construction measure, which requires
coordinate conversion parameters are calculated and set the conversion
parameters of software, it is the main tool to complete this work. Seeking
transformation parameters calculated four parameters or seven parameters
and elevation fitting parameter, you can easily just edit, view, four parameters
and fitting parameters of correction control point. When calculation four
parameters, it need at least two control points of two sets of coordinate system
coordinate calculation the minimum control requirements. We use the three
points for calculating the elevation, its type as the weighted average; We use
the 4-6 point elevation calculations, its parameter type plane fitting; Using
seven more points of elevation, the type is surface fitting. Selection of control
point and plane, it have close and direct relation elevation fitting, these are
related to the stakeout of a large number of classic measurement control
network knowledge, where there are many ways to do the introduction. Strives
for the transformation parameters it looks something like this: suppose we use
A and B the two known points to evaluate transformation parameters, you
should first have A, B two GPS coordinate measuring hunger construction
coordinate of original records. A and B two points of GPS coordinates of
original records for there are two ways: one is static control network stakeout,
using post-processing software when the GPS static control network is the
original record coordinates; Another kind is the GPS rover station without any
correction parameters play a role of Fixed audience record GPS coordinates.
Second before operation, the coordinates are in the library input the known
coordinates of A point after the software will be prompted to input the original
coordinates of point A, and then input the known coordinates of point B and
the original coordinates of point B after completion of entry and save (save
the file as *. Cot file) four or seven parameters automatically calculated and
elevation fitting parameters.

The following specific examples to demonstrate how to calculate the
transformation parameters.
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Four parameters: it is the same between different coordinate systems of
ellipsoid transformation parameters. Need special attention is involved in the
calculation of control points in principle at least use two or more than two
points, the control point distribution directly determines the level of high and
low and four parameters to control. Experience on the four parameters of the
ideal control is generally within 20-30 square kilometres.

Transformation parameters into the interface as shown in figure 5-3.

20160324 - ertk.PD @ Y 4 @@ 14:30

# I Point name I Northing I

Al Ptl 2562979.0696
Add Edit Delete | Option

Calculate|| Import || Export EECIosc

Fig 5-3
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In the Interface, we can see point name. north. east . elevation. latitude
and longitude, altitude, horizontal accuracy, vertical accuracy, use horizontal
. use vertical.

Click the "add" interface as shown in figure 5-4.

20160324 - ertkPD @ Vi < @ 14:32

The known coordinate:

@ Setting

The WGS84 geodetic

@ Setting

The XYZ
@ Setting

—~Option
Using plane
Using height

K4 ok |p4 cancel
&)

Fig 5-4
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Enter the first point coordinates in the coordinate system is shown in figure 5-
5.
20160324 - ertkPD @ Y =< @m 14:38
~Coordinate
Point name: [Pt

Northing: 255583.812

Easting:

Elevation:

Get from coordinate point library

£4 ox |4 cance

Fig 5-5

Input the first point of WGS-84 ellipsoid original coordinates, as shown in

figure 5-6.

20160324 - ertk.PD @ Y
~Coordinat:

Point name: |Ptl
Latitude: 52586.555

69852558.58 "

Longitude:

Geodetic

Get from coordinate point library

Get GPS position coordinate

Get base station coordinate
OK m Cancel

v
<)
Fig 5-6
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The second point coordinates in the coordinate system input is shown in figure
5-7.

20160324 - ertkPD @ Y, < @m 14:4
~Coordinate

Point name: |pt2 |
Northing: | " |

Easting: "

Elevation:

Get from coordinate point library

a OK Eg Cancel

Fig 5-7

GPS receiver output data is WGS-84 latitude and longitude coordinates, to
coordinates into the construction measurement, need to construction survey
coordinates, this will require a software for calculating coordinate
transformation parameters and Settings. Transformation parameters is the
main tool to finish the work, also is the most important step in measuring, the
results directly affect the accuracy and precision of the measurement result.
Before the transformation parameters, rover station need to reach fixed state.

In the add control point (a plane coordinates corresponding to a known point
earth WGS84 coordinates), all kinds of transformation parameters can be
calculated. We can choose from a library of known coordinate point
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coordinates, but also from the original coordinates WGS84 ellipsoid set
selected coordinate point.

Click on the "options" as shown in figure 5-8.

20160324 - ertk.PD @ Y, ¢ @@ 14:42

~Convert Setting

Coordinate transformation method:
|Four Par+Height Par [,;J|

Seven Par [Bursa |

Four Par Model: |OriginMode )
|Automatically deilv|

Elevation fitting:

—~Accuracy Setting
Horizontal 0.1 |
Vertical I 0.1 |

OK m Cancel
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Input the second point coordinates WGS84 ellipsoid as shown in figure 5-9.

20160324 - ertk.PD @» Yi = @0 14:43

~Coordinate

Point name: [Pt2

Latitude:

Longitude:
Geodetic

Get from coordinate point library

Get GPS position coordinate

Get base station coordinate
a OK 8 Cancel

Fig 5-9

Return to the parameter calculation interface, click the "calculate”, in the pop-
up dialog, click "ok", as shown in figure 5-10.

2013060756 - 201306¢ & Y, =< @C 4:09

# I Name | North |
al pti 2555835.8120
a2 pt2 2561768.9090

C'}) Are you look over the
" current calculation

parameters?
L >
Add Edit Delete | Option

Calculate|| Import || Export mclos

&

Fig 5-10
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When click on close calculation dialog will pop up and the coordinate
transformation parameters assigned to the current project, click "Close", as
shown in figure 5-11.

2013060756 - 2013060 & Y =< @C 4:22

# I Name l North I
al ptl 2555835.8120
a2 pt2 2561768.9090

Make sure use the
coordinate transformation

parameters into the current
project?

Add Edit Delete

Calculate|| Import || Export

Fig 5-11

i

F

View in the coordinate system to the four parameters of the calculation results
as shown in figure 5-12.

2013060756 - 201 1

~Four Parameter

Use
North Adding: M
East Adding: M
Rotation: m

Original North: [25555835.8110077

Original East: [4356.1199

Ia OK |m Cancel |

Fig 5-12
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Methods: Four Par + Height Par, Seven Par+ Four Par+ Height Par, Seven Par.

Seven parameter calculation model, Bursa, Bursa tight algorithm (below) will
be given.

Elevation simulation method has: automatically judgment, weighted average,
plane fitting and surface fitting.

We through the import and export input point.

5.2.2 Seven parameters calculation

Seven parameters: it is located within the two ellipsoid transformation
parameters between two coordinate systems. Seven-parameter calculation
operation is basically the same four parameters, see the previous one related
operations. Seven parameters are relatively large range of applications
(generally more than 50 square kilometres), User need to know 3 points local
coordinates and WGS-84 coordinates before calculating, namely the 7
transformation for transforming WGS-84 to local coordinate

Note: three dots area which could cover the whole test area, the effect is
better. Using four parameters for RTK measurement method can be in a small
range (20-30 square kilometres), make the measurement point in plane
coordinate and cooperate between the precision of elevation control net with
known very well, as long as the coordinate point collection of two or more
than two places. But in a wide range of measure (for example, dozens of
hundreds of square kilometres), transformation parameters often can't play
for increasing accuracy of plane and elevation in part of the scope, seven
parameters method should be used at this moment.

You first need to make measurements and levelling control, in the area known
control point coordinates do static control, and then the network adjustment
prior to the survey area is selected as a control point A static net adjustment
WGS84 reference station. Use A static instrument at A fixed point measure
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single point positioning of more than 24 hours (this step in the test zone is
relatively small, relatively low accuracy of cases can be omitted), and then
imported into the software in single point positioning point at which total
recorded, the average as A point of WGS84 coordinate, as A result of long time
observation, the absolute accuracy should be within 2 meters, and then to
three dimensional control network adjustment, you need to point A WGS84
coordinate as known coordinate, to calculate other points of 3 d coordinates,
but at least more than three group, after the input to calculate the seven
parameters. Seven parameters in the control range and accuracy although
increased, but the seven transformation parameters has a reference value, X,
Y, Z axis rotation are generally must be second level; X, Y, Z axis translation is
generally less than 1000. If out of seven parameters within this limit, no longer
is generally cannot be used. The restrictions are more demanding, so in the
concrete use seven parameters or four parameters according to the specific
construction conditions. We are seven parameters calculation cases:
transformation parameters into the interface as shown in figure 5-13.

2013060677 - 201 1 & Y} ¢ @ 9:58

# I Name | North I
| <l “EN
Add Edit Delete | Option
Calculate‘ Import || Export mclos

Fig 5-13
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Set name, coordinates, elevation, latitude and longitude. We need to set up

three points, in the current coordinate system is set as shown in figure 5-14.

20160324 - ertk.PD

@ Y € @ 14:32
The known coordinate:

I@ Setting l
The WGS84 geodetic
The XYZ

‘ @ Setting ‘

Option
Using plane
Using height

Setting |

Ia oK |m Cancel |

Fig 5-14

We set up three points as an example shown in Figure 5-15.

2013060756 - 201: 1

# I Name I North I
al ptl 2555835.8120
A2 pt2 2561768.9090
A3 pt3 2556110.3205
;
| Add Edit Delete | Option
Calculate|| Import || Export Ezclos

Fig 5-15
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Click the "calculate", appear interface as shown in figure 5-16.

2013060756 - 201306(

(7} Are you look over the
“~ current calculation
parameters?

VCanceI D)

Add Edit Delete || Option

Iculate|| Import || Export mclos

Fig 5-16

Click "ok", the results, and then click the "close" interface as shown in figure
5-17.

2013060756 - 201306¢ & Y, ¢ G 4:29

) Make sure use the
.~ coordinate transformation
parameters into the current

project?
Add it elete | Option

Calculate|| Import || Export 4

&)

Fig 5-17

Stonex Software Cube-m - User Manual Vers. 3.0 83



S

STONEX

Click "ok", and finally our current project which is now the coordinates of the
parameters.

Station calibration interface shown in Figure 5-18.

20130605574 - 20. § o X0 £ @ 4:23

Adjusted using the base station

Adjusted using sign point

Look over adjusted parameter

Fig 5-18

We have two kind of calibration method:

e Using base station point calibration: before using the transformation
base station coordinates, and the current base station antenna height
were calibrated;
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e Use sign point calibration: use in station calibration has already
collected the coordinates of the point;

Using the base station point calibration process is as follows:

Click on the "using base station point calibration” set coordinates into the
calibration interface as shown in figure 5-19.

20130605574 -20: § o X £ @ 4:29

Base coordinate before hase changed:
@ Setting

The base station's antenna height:

Setting

Lock over base information

% oK Cancel

Fig 5-19
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In the "base station before the transformation point coordinates" click :
"Settings” then enter the base station coordinates before the transformation
shown in figure 5-20.

2013060756 - 201: 1 o Z << @ 4:57

Coordinat

Name: |
North:
East:

Height:

| Get from coordinate point library l

|a OK I a Cancel |

@)

Fig 5-20
Choose the previously saved base point in the coordinate library as shown in
figure 5-21.
20130605574-20. P o X7 ¢ @@ 4:27
D | Name I Nor|
1 base 909341
S
Add Edit Delete |[ Clear
@elet Import |0ption mcm

Fig 5-21
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Option, click on the input interface of the "choice" to return to the base station
after click ok to return to the base station interface as shown in figure 5-22.

20130605574 - 200 § o} X)) ¢ iw 4:28

Base coordinate before base changed:
@ base

The base station's antenna height:

Setting

Lock aver base information

Fig 5-22

Click ok after the adjusted parameters interface as shown in figure 5-23.

20130605574-20: P ¢ X7 {2 @w 4:28

[ Thformation ok |

Correct parameter:
S~ Latitude:- £
31883.0197764059050000
Longitude:193422.09786263 |-
43400000

Altitude:-71.723000

Plane Correct:
North:198340015976613150

000000000000000.0000 E
East:1204872053957276100
00000000000.0000
Height:-71.7230 l.
- el

Fig 5-23
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Close the dialog in to check the result can be seen after the calculation of the
adjusted parameter as shown in figure 5-24.

201306076 - 20131 1 ¢* Y ¢ & 7:24

Adjusted parameter-

Latitude: -0.0000000000000503
Longitude:  [-0.0000000000000435
Altitude: 2.000067]

Fig 5-24

Point calibration procedure using the sign point shown in figure 5-25.

20130605574 - 200 § ¢ X3 £ @@ 4:30

The known coordinate:

@ base

The WGS84

@ ptl

Cancel

Fig 5-25

Stonex Software Cube-m - User Manual Vers. 3.0 88



S

STONEX

Select the sign plane coordinate and original WGS84 coordinates as shown in

figure 5-26.

20160324 - ertkPD  @» Yk

~Known plane
Name Base I
* 2562979.0697
y: 441587.1550
h: 48.4460

~WGS84
Name 2001
B: 23.1650765290
L: 113.4295639796
H: 48.4460
’ Get the current Pt.and correct

|a OK Im Cancel

Fig 5-26

Calculation of the sign points adjusted parameters as shown in figure 5-27.

20160324 - ertkPD @ Y ¢ @ 15:21
~Known plane

Name Base
¥ 2562979.0697
X 44152 0
l Information ok

H Correction parameter: B
- Planar differential:
Coordinate X:-15319.9090
Coordinate y:-337610.9426
Elevation h:-0.5716

Get the current Pt.and correct

Cancel
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Tip:

1. The station calibration parameters will not refresh the current calculation
by the point coordinates in the library;

2. Transformation parameters by calculating the parameters of the library
will refresh the current coordinates of the point;

We need to determine the correct latitude and longitude corrections,
ellipsoidal corrections for station adjusted parameters. Station conversion
parameter calibration is utilized as a tool. Since the output is WGS84
coordinates GPS and RTK base station can only recognize input coordinates
WGS84 coordinates, so most GPS transformation parameters using a popular
way to set up the base station at a known point, directly or indirectly, in the
base station input WGS84 coordinates start base. Disadvantage is that this way
must use every time controller connected to the base station after start the
base station, the model in the measurement field job comes with some
trouble. Avoid the use calibration wizard starts with the base station controller,
you can choose to set up the base station at any point start automatically,
greatly improving the flexibility of use.

Station calibration need to be done on the basis of the already open
transformation parameters. Correction parameter is commonly used in the
transformation parameters switch machine operations have been carried out
and the base station, or a work area of transformation parameters, can be
directly input and correction of calibration parameters is, in fact, the use of a
common point calculation of two different coordinates "three parameters”,
referred to as the calibration parameter in software.

Stonex Software Cube-m - User Manual Vers. 3.0 20



S

STONEX

Click the [parameter] — [network conversion], the page shown as figure 5-28.

20160324 - ertkPD @ Y ¢ @ 15:24

Setting

P [218.77.186.90 [v)|es
Remote |1234 @lm
User: hnxy

Password: |¥¥¥¥¥*

State: | |
Par. List: | EJ|

Get Par. Use parameter

a Refresh Lib m Cancel
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5.5 Magnetic north calibration

Click [parameter] — [magnetic north calibration], you will see the page as
below.

20170914 - data.PD  ¢? X0 ¢ @T 16.17

h Coordinated system

Projec
1 Convert parameter

—]

g Station cal.

Magnetic azimuth cal.

Magnetic declination cal.

:0.006 & 15

® (o) © (o)

Fig 5-29

Magnetic north calibration includes Horizontal calibration, magnetic azimuth
calibration and magnetic declination calibration.
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@ Open the option of the E-bubble: Click “Setting”—"System”.
Select the function of the E-bubble, as shown in the figure 5-30,
then click "OK".

| 20160326 - 20160429.] @ Y 4 @ 9:41

~Time Zone —
Local Zone: |+8 Lﬂ]
~Solution Settin —
Mode: ﬁormal v
~Stakeout Setti —
Voice ﬁi-?mable MI
~Incline
(O Disable | @ E-blister | () Enable
~Instrument
Sound Wifi
‘a (0]7¢ m Cancel
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@ Click [parameter] — [magnetic north cal.] — [horizontal cal],
and go into the interface "E-bubble calibration” as shown in the figure
5-31 and 5-32.

20160326 - 20160429.] @ Y ¢ @ 9:44]20160326 - 20160429.] @ Y, ¢ @ 9:45

e N
ﬁ Coordinated system
Project
. Convert parameter
N —_—
ﬂ Station cal.
Survey Network convertion
Horizontal cal. m
0.0130000000 90.0000000000
Magnetic azimuth cal. Tool | | l |

a Correct |§ Close

Magnetic declination cal.

ADOUL )\ 1)
Fig 5-31 Fig 5-32
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@ After the bubble centered on the retractable pole, click the
“ccrrect” button. When you heard prompt tone it said the electronic
bubble calibration is completed.

20160326 - 20160429. §» Y 4 @ 9:45

0.0130000000  [90.0000000000 |

a Correct 'm Close
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@ Open the option of Inclination calibration: Click
[setting] - [System]. Select the function of the Incline, as shown in
the figure 5-33, then click "OK”

20140612612 - 20140¢ & Y, ¢ @@ 8:50

~Time Zone

[+8 v

Local Zone:

~Solution Setting

Mode: [Normal 7|
~Stakeout Setting
[Enable )

Voice Prompt:

~Incline

(O Disable () E-bubble (@) Enable

Fig 5-34

@ Click [magnetic north cal.] = [Azimuth cal.]
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@ Record vertical data: Follow the figure to install the
calibration support pole. Click “record vertical data”,Do circular
motion centered on the retractable pole, and the speed cannot
more than 25 ° / s. The retractable pole rotated a circle, after finish
the data record the receiver will beep.

20140612612 - 20140¢ &P ] o< @ 9:31 | 20140612612 - 20140¢ &P Y, < @C 9:34

Vertical: Roll:0.592 || Vertical: Complete!
(LTI IITITIITITIIIITIT]
Horizontal: Horizontal:

Stop Record Vertical | Record Horizontal

B Close - i:’ Close

Fig 5-35
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@ Record Horizontal data: Follow the figure to install the
calibration support pole. Click “calibration XY axis”, Do circular
motion centered on the retractable pole, and the speed cannot
more than 25 ° / s. Theretractable pole rotated a circle, after finish
the data record the receiver will beep.

20140612612 - 20140¢ 4':? Y( £ @ 410 20140612612 20140¢ o

Vertical: Vertical data assignment is || Vertical: Vertical data assignment is
Horizontal Incline:0.842 | Horizontal:  Horizontal data assignment is

Stop Record Vertical |Record Horizontal

B Close Calibrate i:’ Close

Fig 5-36
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@ Calculation parameter: After finish collecting data
calibration oniits axis , click “calibration” and appear the parameter
calculation, then click "OK" . Finish Magnetic azimuth correction.

20140612612 - 20140¢ & 2 @ 4:12 | 20140612612 - 20140¢ J? < 4:12
« * X

Progress:
State I

Sensor Disable successful!

Set Sensor Parameter...

Set Sensor Parameter successful!
Sensor Enable...

Sensor Enable successful!
Command send finished

(;\ Calibration calculations

" successfully, makakure
using the paranmf &

‘ Record Vertical |Record Horizontal

Calibrate
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5.5.3 Declination calibration

(DClick [magnetic north cal.]— [magnetic declination cal.].
(2)Click the icon “record center”.
Collection condition: a. relative static state

c. fixed solution d. collected 10 points

20140612612 - 20140¢ o? Y << (T 7:55

|Record center point... I

20140612612 - 20140¢ o3 Y, ¢ C! 4:40

Record center point...

Center Point: 7/10 | Center Point: Center point is completed!
Incline Point: Incline Point:
[
Stop Storage incline PT Center Point | Storage incline PT
Corret Setting m Close Corret Setting z-’ Close

Fig 5-38

(3)Click the icon “Storage incline PT". Collection condition:

a. relative static state

b. inclination angle 25°-35°
C. Fixed solution

north) e. collect 10 points
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b. inclination angle <0.5°

collection data in every direction (east. south. west.
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20140612612 - 20140¢ .

20140612612 - 20140¢ &? Y o i Please keep the instrument tilt to south di
Record incline point, Please keep the instr

=) @;7\‘3‘

Center Point:  Center point is completed!

Center Point:  Center point is completed!

Incline Point:  Tilt angle must be greater Tikt angle must be greater

Center Point Stop | Center Point Stop

Corret Setting m Close Corret Setting g Close

cost I South

20140612612 - 20140¢ ¢ Y, o< @@ 9:08

Please keep the instrument tilt to north di

=

Center Point:  Center point is completed!

Center Point:  Center point is completed!
Incline Point:  Tilt angle must be greater Incline Point: 40/40

[TLIITITTIT]

| Center Point Stop Center Point | Incline Point |

Corret Setting m Close Corret | Setting Ia Close
® € [N

Fig 5-39
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So the centre point and the incline point have finished recorded, click
“calibration” to calculate Magnetic declination parameters.

(#)Calculation parameter: Please input antenna parameter (The quick release
adapter height 0.04m+measure height 1.8m), and then click "OK".

20140612612 - 20140¢ g Y, ¢ (T 9:10 20140612612 - 20140¢ &F Y, ¢ @ 4:12

~Antenna Parameter

Progress:
——
State |
Measure Type: [Pole Height [~ Sensor Disable successfull

Set Sensor Parameter...
Set Sensor Parameter successful!

Antenna Hgt: 1.9755 Sensor Enable...

Sensor Enable successful!
Command send finishedO

n 0K 8 Cancel a oK
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Three are two parts in the survey: Point surveying, point stakeout and line

stakeout.

Hotkey: Send key: the acquisition on behalf of the landform point, press once

collected, stored twice; "The left soft key": on behalf of the control point, press

once collected, stored twice; "The right soft key": on behalf of quick point,

press once collected, stored twice; "Camera button and End": on behalf of the

continue point, press once collected, stored twice; Click on the"survey”, as

shown in figure 6-1.

20160324 - ertk.PD  @» Y << @ 15:35
jcH:0.000 Q)
@ ® ?Invah(v:o.ooo ®

20160324 - ertk.PD @ Y; =< @ 15:34
H:0.000
@ ® ?Invallc e t.:

Point name:
Northing:
Elevation:

Horizontal dist.:?
Easting:
GPS:Invalid

i
A

Horizontal dist.:?
Easting:
GPS:Invalid

In the viewpoint-measuring interface: The toolbar above: extension button, full

map display, enlarge, shrink, move, layer view, measure point centered;

Extended toolbar functions: extension button, the GPS latitude and longitude
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and the plane coordinate view, information view, instrument set, the layer set,
take the screen, the screen measurement.

The right of the toolbar functions: collect landform point, capture control
point, collect quick point, collecting continue point, record settings.

Below the status bar contains name, position, satellites, status, difference and
delays, PDOP, HRMS, VRMS, time and other. In the position we can clearly
know the latitude and longitude coordinate, ellipsoid, Northing, Easting and
elevation. Among others, we can see that the horizontal distance, slope
distance, altitude difference, heading, speed.

Control point

Quick point

Continuity point

Housecorner

Look up data

Fig 6-2
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Click "record" appears landform points, control points, quick points, continue
points, view menu, as shown in figure 6-2, click on the "landform point" as
shown in figure 6-3.

201306071 - 20130607 ¢ Y, « G 8:17

Code: M IZI
Delay 0

PDOP 0.9000

Date 2013-6-7

Time 15:17:59.00

North 27080810.9231 A
East 17522786.6140 :
Height -60.5713 ™

Pole Height ]

Pole Height

Straight Height

Slant Height
N 2

Ant Measure Type:
Measure

Fig 6-3

Click on the "control points", as shown in figure 6-4.

201306071 - 2013( 1 & Y 4 & 8:19

Name: Ptl

Code: [1]]
Delay 0

PDOP 0.9000

Date 2013-6-7

Time 15:19:18.00

North 27080810.7172

East 17522786.5366

Height -60.5353

Ant Measure Type: |Pole Height v
Measure 0.0000

a OK E/E Cancel

Fig 6-4
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Click on the "continue point" as shown in figure 6-5.

201306071 -2013( 1 & Y < @ 8:19

Name: Pt1 |
Code: [-]
Delay 0

PDOP 0.9000

Date 2013-6-7

Time 15:19:18.00

North 27080810.7172 A
East 17522786.5366 —
Height -60.5353 &
Ant Measure Type: |Pole Height &
Measure 0.0000

“ oK & Cancel

Fig 6-5

Click on the "quick points" as shown in figure 6-6.

201306071 -2013( 1 ¢&F Y, < & 8:23

Name: Pt4 l
Code: =) El
Delay 0

PDOP 0.9000

Date 2013-6-7

Time 15:23:44.00

North 27080810.1863 A
East 17522786.4665 -
Height -60.4563 g
Ant Measure Type: |Pole Height &2
Measure 0.0000

m OK EB Cancel

Fig 6-6

Stonex Software Cube-m - User Manual Vers. 3.0

106



S

STONEX

Click on the "continue point" as shown in figure 6-7.

201306071 - 20130607 ¢ Y, 4 & 8:24

Name: Pt4

Code:

Delay 0

PDOP 0.9000

Date 2013-6-7

Time 15:24:43.00
North 27080810.0820
East 17522786.4262
Height -60.4463

Ant Measure Type:
Measure

Fig 6-7

According to different types of collecting GPS positioning point, if the
condition is not met, the list box in the middle is displayed in red.
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Click on the [survey] — [stakeout point], shown in figure 6-8. First from the
point library, select the one you want to stakeout.

20160324 - ertk.PD @ Y ¢ @ 15:43
InvalicH:0.000 o
® T v:0.000 Yo

@

fo)
= -

3|5

o

E+HOS)

§]1458833m t‘i]
h’arget:? Distance:?
Elevation: To south:?
To west:? To down:?

Fig 6-8

In point stakeout, the right of the toolbar buttons function: set goals, previous

point, next point, option is set.
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The target point is shown in figure 6-9.

20160324 - ertk.PD @ Y ¢ @ 15:44

1D | Point name | Nortl
*1 Pt1
”2 Pt2
kat* Pt3
4 45823

)
Fist[up1/1 [0 |pown 1/4 End

Add Edit Detail Delete

\“Selec Import || Option mCIos

Fig 6-9

After the target is selected, lofting function into the interface as shown in
figure 6-10.

201306076 - 20130607 & Y ¢ & 7:13

CECEEED
o NS

/}'-Pm N

ff}
(B

e 14:13:11
Target:Pt2 GPS:Single
HRMS:0.9030 Disance:1.136m

North:1.064m East:0.396m

Fig 6-10
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You can set the lofting options as shown in figure 6-11.

201306076 - 2013( 1 ¢

Y € & 7:14

Configure
Prompt Range: (¥
Display Track:  LYes ]
Display Content: [Name (=]
a OK EB Cancel

Fig

6-11
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6.3 Stakeout Line

Click [survey] — [stakeout line], as shown in figure 6-12, first need to select or
create a new line from lofting library selected to loft.

[

@ Record

Fig 6-12

You can set the stakeout information display or prompt option, as shown in
figure 6 -13.

20160324 - ertk.PD
Configur

Prompt Range:

Mileage Prompt
Warning Range:

Display Track:

l View Setting | Default View |

l“ OK |B Cancel |

Fig 6-13
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Choose stakeout line as shown in figure 6-14.

201306076 - 2013( 1

# I Name I Start Meliage

1 linel 10000.0000
Add Edit Delete | Option

mSelec Import | Export Bclos

Fig 6-14

Select the line to get the stakeout operation shown in figure 6-15.

81-0.00 ;
4 i

15115m Q

] 14:21:31
Target:linel GPS:Fixed
HRMS:0.0128 Offset Distance:-
South:0.209m East:0.047m

Fig 6-15
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Click [survey]— [road stakeout], as shown in figure 7-1.

20160324 - ertkPD  @» Y, « @ 15:52
InvalicH:0.000 &
&) ® i v:0.000 ¥

e (-

Fc'|
L ™M

5[HE)

©

£

|

Mileage:?

Elevation:

Horizontal dist.:

Fig 7-1
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Click & into the stakeout library, as shown in figure 7-2.

2013061866 - @ 1

Y @823

# I Name I Start Meliage

&S 1 123 381.3141
New ([ Import| Edit Delete
Road ‘ Point |Transect EECIos
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You can select an existing line or create stakeout line, click on "New", shown

in figure 7-3.

2013061866 - 201: P &* ] << @& 8:25

#

| Name

I Start Meliage

&S 1

123

381.3141

’

Element Mode :

>

Cross Point Mode

N

Delete

Road

Point

Transect

mdosc

115

Fig 7-3
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You can select element mode or cross point mode. Click E) to design elevation,

click b , set add peg can be as shown in figure 7-4.

2013061866 - 201: § ¢&F Y < & 8:37

-Mode
@ |Calculate by Meliage and Distal

(O calculate by Coordinate

-Add Peg Setting

Meliage 0
Offset Distance: 0
Offset |90

-Inverse Calculate Settings

@ Coordinate Setting

K4 o

Cancel
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Click Qset configuration information, as shown in figure 7-5.

20130619111 -20: @ ¢&* Y ¢ @ 3:20

-Configure
Side Prompt Range: 1.00m 2
Display Track: Yes )
Display Content: Name ]
Meliage Prompt Step: 50m v
Warning Range: 5.00m )

\a OK m Cancel

"Road design" function is a simple graphic design tools, standard road

Fig 7-5

generally consists of straight line, circle and slow curve. Road design menu
include two patterns: elements mode and intersection mode. Below we will
give actual example to specify them. First, we explain the basic elements and
special type of the road: Coordinate and stakeout: the starting point and the
mileage of each intersection and coordinates Calculate Azimuth: azimuth of
the straight-line The curve straight-line length: the length of the line Corner:
Z left side, Y is skewed to the right; design element method, corner left side,

radius is negative. Radius: the radius of the circular curve Curve length:
typically contain the first slow curve long, circle length and the second slow
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curve long. The curve total length: the first curve long + circle length + second
curve long.

Chain scission: rerouted due to local sub-measure or the amount of margin of
error will cause mileage Stakeout does not match with the actual distance, this
discontinuity in the middle of the mileage called the "chain scission".

Long chain: Stakeout overlapping said long chain Short-chain: Stakeout
intermittent short chain. For the chain scission processing, must be segmented
processing, to generate two road design files.

The oval curve: means at two radius ranging from the same to the circular
curve insert a transition curve. Slow circle round; That is: the oval curve itself is
a period of transition curve, just inserted to remove a section of near infinite
radius general direction, rather than a complete transition curve. We are
simple to understand, a round slow circle, the oval curve use element method.
Oval curve are used in general highway.

Return curve: curve total deflection angle is greater than or close to 180 °, also
known as pallial line. Return curve design element method, it is very common
in the mountainous highway construction.

7.1.1 Element model line

"Element mode" is the usual mode of road design, it is the road line is split
into a variety of road elements (point, line, curve, circle), and each of these
basic elements added according to certain rules combined into the line, so as
to achieve the purpose of the design of the entire section of the road.

The rules of the input element method: point - straight line - the first transition
curve - circular curve - the second transition curve - straight line - the first
transition curve - circular curve - the second transition curve ......Click a loop.
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Enter the elements have the following requirement:

1. The first element must be a point, and in addition to the first
element, the element cannot be followed for the point.

2. The second element must be a straight line, the length may
be zero, but it must be input azimuth.

3. Not the second element in a straight line, do not know the
azimuth cannot lose, the software will automatically calculate.

4, Recommended at the input end of the straight-line elements,
enter zero straight line, the software will automatically add a zero line
to the end.

5. Oval curve and return curve, must use the element method
6. Road design, does not allow "round".

7. If have with zero curve between the linear case, have the

following 3 analysis, based on easement curve

(1) If the line is a curve with the curve with a combination of
form the round slow circle, so the middle of the zero line can't enter.
(2) If it is a standard form of lines, each node are standard slow
circle under the slow situation, in the middle of the zero line to lose don't
lose.

(3) Return curve, in the middle of the zero line must be input (do

not enter there will be "round and round and error conditions).
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Click "element model line", as shown in figure 7-6, input line name.

2013060978 - @ 1 & Y} < @© 7:57

Name: Help

Start Meliage: |0 |
Element I North | East

Add Edit Delete

Map

Fig 7-6

Input rules according to the previously described, starting straight song data
table to add elements, point feature only need to enter the X and Y
coordinates, the straight-line elements only need to enter the azimuth and
length.
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Click the "add", as shown in figure 7-7.

2013060978 - P 1 &* Y < @ s:01

~Coordinate
Name: |bP |
North: [3711558.315 ]
East: 394352.587 [
Height:

Get from coordinate point library

Get GPS position coordinate

Enter a point name, coordinate X, Y coordinates, and click "ok".
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Click on add— line, as shown in figure 7-8.

2013060978 - @ 1 & Y < @ 8:02

Line

Azimuth:  [103.22583

291.086

Length:

u OK iz Cancel

Fig 7-8
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Click on "add"— “circle”, input circular radius and the length (right left
negative), as shown in figure 7-9.

20130609777 @ 1 & Y < @ s8:10

Circle
Radius: 350
Length: 61.789

u OK m Cancel
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Click on [add] — [slow curve], as shown in figure 7-10.

20130600777 @ 1 & YL ¢ @© 811

Curve

Length:

n OK iz Cancel

Fig 7-10
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Click the "map" shown in figure 7-11, calculated that the road drawn graphics.

2013060566 - 201° § o* X1 < & 8:03

Fig 7-11
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Click m as shown in figure 7-12.

2013060566 - 201: § o X1 < & 8:04

Name: |Iine | Help
Start Meliage: |0 |
Element |North | East
Gl | 27080815.8790 1752277
o 2 27080748.5051 1752308
623 27080730.8607 1752312
54 27080708.4813 1752317
P 27080715.5524 1752318
Add Edit Delete || Map
ﬂ OK|| Export |Add Peg @:amﬁ

Fig 7-12
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After successful calculation, First "Export Line Files" and then enter the file

name, click OK, prompting the line to save the file successfully. We chose the

design documents, contrast "coordinates Stakeouts," or enter plus pile

interface for add-piles, to compare the check is correct, you can road stakeout

after you confirm the correct.
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7.1.2 Intersection model line

Relative to the element method, Intersection method is more simple to
understand and input; Straight piece table, are based on the intersection as a
unit, each node corresponds to a cell line, every line is straight line, circle, curve
these basic elements. Only when the intersection method input in order input
parameter data value of each is ok, but note that the oval curve and return
curve intersection method input should not be used. We input each parameter
data of the intersection in order according to the method of intersection point,
but we note that enter oval curve and return curve cannot use that.

Intersection method input rule

1. Starting and ending only enter north and east coordinates.
Starting point must be at a point on the line.

2. Others need to enter the intersection coordinates, left and
right curve length, radius and mileage. If the intersection of the cell
line is only the circular curve, the left and right curve length without
entering.

3. The first and the second curve is not necessarily symmetrical,
the length can be different.

4, If the fragmentation process, the starting point after a period
of mileage, you need to use that section of the HZ first intersection
point mileage Less second tangent length obtained using the first
point of intersection ZH mileage plus second tangent length wrong.
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Click "new"— "intersection mode line", as shown in figure 7-13.

2013060566 - 201° § o X1 < (& 8:06

Name: | | Help

# | Name | North

Add | Edit | Delete || Map

mam:]

OK| Export |Add Peg

Fig 7-13

Input line name, and click add to the intersection point. Starting and ending
only enter coordinates; others need to enter the intersection coordinate, left
and right curve length, radius and mileage.
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As shown in figure 7-14, the point set as a starting point or end point
coordinates.

20130619778 - @ 1 & Y < @m 7:02

(£4(27080819.9638, 17522796.0749

~Parameter
Left Curve |9 |
Radius:  |° |
Right Curve. |° |
Meliage: |9 |

a OK E:’ Cancel

Fig 7-14
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Click "please set intersection coordinates”, this point is set to the other
intersections (apart from starting point and endpoint), as shown in figure 7-

15.

20130619778 - @ 1 &* Y ¢ @@ 7:07
(£4(27066000.6902, 17555003.8556
~Parameter

Left Curve aE

Radius: 550

Right Curve 60

Meliage: 382.258

u OK ifg Cancel
Fig 7-15
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We set at least three intersections, increase is completed, click on the "map”
as shown in figure 7-16.

20130619778 -20: @ &F Y, «¢ @ 7:14

QD

Fig 7-16
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7.2 Stakeout Curve

Click [survey] — [curve stakeout], as shown in figure 7-17. Must first select or
new curve in the lofting library.

(=)
&,

%
flx
¥

,3852m 14:22:22

GPS:Fixed HRMS:0.0135
South:? West:?
Direction:? Distance;?

@ {(Return )
et /

\

Fig 7-17
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Right Button Function: set target, on a point, the next point, add peg, option
settings. Target setting is shown in figure 7-18.

201306050999 - 2 ¢ ¢ XY L & 7:21

Name I North |
Curve |[Add Peg| Delete | Export
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Add curve as shown in figure 7-19.

201306050999 -2 § < XN ¢ & 7: 9

# I Name I Start Meliage

%ele Import Export ﬁChﬂ

Fig 7-19

We can choose ling, circle, slow curve. The straight line set the name, mileage,
start and end point. Circle set the name, radius, mileage, deflection angle,
intersection point, reference. Slow curve set the name. radius. mileage.
deflection angle, intersection point. reference.
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Target setting is shown in figure 7-20.

2013060566 - 201° § o X £ & 7:42

# I Name I Start Meliage
ty! 1 100.0000

Add Edit Delete Map

%aletl Import | Export @Chﬂ

Fig 7-20
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Select curve after actual lofting display as shown in figure 7-21.

2013060566 - 201° § o X1 < & 7:50

L o 14:50:55
GPS:Fixed HRMS:0.0247
South:20.488m West:0.393m

Direction:1.055561886Distance:20.492m

e AE— A N
@ Record Return |
Gl N ) T

Fig 7-21
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Set interval as shown in figure 7-22.

2013060566 - 201° § o X1 £ F 7:43

Option

100.0000

Interval:

@ Whole pile spacing
(O Whole pile number

lﬁ oK | Cancel

Fig 7-22
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Click "ok" as shown in figure 7-23.
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2013060566 - 201° § o X1 £ F 7:43

Name

North |

=D
= ZY
=QZ
e YZ

27080816.1722 175
27080830.8169 175
27080814.5957 175
27080795.4615 175

B |

Curve

Add Peg| Delete | Export

Select

Close

138

Fig

7-23
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Set mileages as shown in figure 7-24.

2013060566 - 2010 P o* X L F 7:44

Add Peg
[ 110

Meliage:

Mileage Range: 100.0000-139.2699.

ﬁ OK Cancel
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Click "ok" as shown in figure 7-25.

2013060566 - 2010 P oF X L F 7:44

Name | North |
=1D 27080816.1722 175
BZY 27080830.8169 175
»QZ 27080814.5957 175
rYZ 27080795.4615 175
*110.0000 27080823.0881 175

B |

Curve “Md Pegl Delete || Export

@ Select ” Close

Fig 7-25
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"Selected" goal line, so that you can into the curve-lofting interface as shown
in figure 7-26.

- 1om 14:45:54

GPS:Fixed HRMS:0.0177
North:6.957m East:8.063m

Direction:229.1245358Distance: 10.649m

@ “ ﬁé-:ord Y, ﬁgetu rn ',

Fig 7-26
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You can set the lofting options as shown in figure 7-27.

2013061866 - 20: P ¢&F Y ¢ @ 10:14

-Configure
Prompt Range: |1.00m B'
Display Track: |Yes M'
Display Content: Name ™
NONE

Code/Meliage

a OK m Cancel
®

Fig 7-27
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8. Software-setting

Click "setting" as shown in figure 8-1.

20170914 - data.PD  ¢? X1 o< @ 16.53

N\

s

alslle
i

Surve
| Map
ﬁ Hotkey
Railway
~ Show

Fig 8-1

There are six sub-menus: record, system, map, hotkey, show and

measurement area.
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Click on the [setting] — [record], as shown in figure 8-2. You can respectively
for landform points, control point, quick point, continue point storage
conditions and record option, select name step, also can use the default
configure.

20160324 - ertkPD @ Y < @ 15:59

Landform Point Setting

Control Point Setting

Quick Point Setting

Continue Point Setting

House Point Setting

Name Step: 1 v

Using Default Configure

K’ Close

® o

Fig 8 -2
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Click [setting]—[system], as shown in figure 8-3. You can set zone, solution
setting, voice prompt.

20160324 - ertk.PD @ Y ¢ @ 16:01
-Time Zone

Local Zone: |+8 E“

~Solution Setting

Mode: |Normal E“
~Stakeout Setti —
Voice ﬁignable Lﬂl
~Incline
@ Disable () E-blister () Enable
~Instrument

Sound Wifi

u OK E:’ Cancel

Fig 8-3
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Click on the [setting] —=[map ], as shown in figure 8-4.

20160324 - ertk.PD  @» Y < @ 16:02

Layer name | Color | Visible
Add Edit Delete
Up Down m Close

Fig 8-4
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Click on the "add", you can choose the image data needs to be loaded, as
shown in figure 8-5.

201306067 -2 @ 1 ¢&* Y «¢ @m 7:35

m Start Menu
E ) StartUp
E] )l System
F )} Temporary Internet Files

&l DefaultCerts.dat

27| devauthkey.dat

Name: |Default(eri*:5.dat

Type: |Files(.gcp;.shp;.tab;.dxf;.dat;.g{ﬂ

a oK

Cancel
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Click "ok", as shown in figure 8-6.

201306067 - 2013( @ &* Y, << @ 7:35

Name: |DefauItCerts |

File Path: |\Windows\DefauItCerts.dat |

et cor: [
poit color: [T

Size: |2 BH

Show: |Name EJ|

Visible Select

la OK m Cancel

Fig 8-6
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You can set the layer name and file path and a series of layer information, click

"ok" to add the layer, as shown in figure 8-7.

201306067 -2 @ 1 ¢&* Y, «< @m 7:36
Layer Name Color Visible
nit DefaultCerts | Yes
AT devcerttemplate Yes
Add Edit Delete
Up Down ). § Close

Fig 8-7

In these data format, the .gcp format is for our image data processing format,

the .shp format is for ArcGIS data format, the .tab format is for the Mapinfo

data format, the .dxf format is a drawing inter change file. Layers could be

superimposed on several levels.

You can also have added layer for modify, delete, move up, down and other

operations.
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Click [setting] — [hotkey], there will be the page shown as figure 8-8.You could
set the hotkey functions of this handset.

20160324 - ertk.PD  @» Y =4 @ 16:04

~PDA
Model: [P7 |
Save Send v
Save Control: |Left- )
Save Quick: [Right- 7]
Save End ()
View Data:  [Up [v]|
Reposition: |N0 Use E]l
Advanced H Default Value

a OK H u Cancel

Fig 8-8
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Click the [setting]— [show], shown in figure 8-9. You may need to set display

content and display mode.

20160324 - ertk.PD

~Display Content
(@ Display Point Name

& Y 4 @& 16:05

(O Display Point Code

~Display Type

(O Display la:

@ Display All Points

(O Display Specify Code

78

point(0~100}

G =

E:’ Cancel

Fig 8-9
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Click on the [setting] — [measurement area], as shown in figure 8-10.

201306067 - 2013( @ ¢&* Y, «¢ @@ 7:52

# I Name I Ng
Import | Add Edit Delete

‘a OK Ez Cancel

Fig 8-10

By importing, increasing operations to add data files.
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9. Software- Tools

Click on the "tool" menu as shown in figure 9-1.

20170914 - data.PD & X)) o @ 16.53

(7 ~ Z ~ Z ~N

Qataiinput . »

v

Coordinate transformation

Angular transformation

N COGO

Survey cal. 3

External radio setting

Upd. distances
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20170914 - data.PD ¢ X)) o< @ 16.53

T
The coordinate library

Line layout

;

Vertical curve layout N

Curve layout

Road layout

External radio setting

Upd. distances

Fig 9-2
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There are the coordinate library, line layout, curve layout, Road layout, Vertical

curve layout in the data input menu.
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The coordinate library is used for unified management the various types of

coordinate points (geodetic coordinates, space rectangular coordinate, plane
coordinates, Assistant point, survey point, control point, input point, calculate

point, stakeout point, screen point), you can import and export all kinds of

data, easy to find and call when the input coordinates, the coordinates of point

main interface:

20160324 - ertkF @ o Y ¢ @ 16:08

ID | Point name | North
%1 Pt1
%2 Pt2
%3 Pt3
*4 45823

First ’ Up1/1 (|0

Down 1[4| End

Add Edit Detail || Delete
“elec Import || Option EBCIos1

® o

Fig 9-3
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Import all kinds of coordinate files:

20160324 - ertkF @ o Yi 4 @ 16:08

Survey Data File

COT File

Custom Format File

‘m Close
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The file format of stakeout line is (*.SL). It includes name. start mileage.

length. direction.

20160326 - 20160429.] §» s 4 @ 8:47

# | Name I Starting mileage I

1 Pt1-Pt2  0.0000

2 Pt2-Pt3  0.0350

'3 Pt3-Pt4  26.7086

4 Pt4-Pt5 26.8250

5 Pt5-Pt6  53.5380

6 Pt6-Pt7  53.6023

Tk Pt7-Pt8 104.2516

8 Pt8-Pt9 104.3076 Bﬁ
Add Edit Delete | Option

welet Import | Export EBCIos'
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Click [Import], you could import stakeout line file (* .SQL) and the coordinate
point file (* .dat).

20160326 - 20160429. € Y

~File Type

@®|Import line library file|

(O Import coordinate file

-Mileage Setting

E

Start 284.56

,/ OK m Cancel

Fig 9-6

Stonex Software Cube-m - User Manual Vers. 3.0

158



S

STONEX

Lofting curve library used to enter all kinds of curves (lines, circles song, slow
song), choose to use when lofting curve, shown in figure 9-7.

20140612612 - 20140¢ & ] ¢ @C 8:09

# I Name | Start Mileage

Circle |

Delete Map
aSele Import | Export EECIO&

Fig 9-7

Curve
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20160326 - 20160429.] @ Y 4 @C 8:49

# | Name | Starting mile
( S
T I
Element mode J
, i’
Crosspoint
I D
Li | t
NRIEEn Edit Delete
Stakeout m Close

Fig 9-8
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Vertical curve: In order to ease the sudden change in the slope of the profile,
it sets in the grade change point, smooth connection of two adjacent slope
section of the vertical curve.

Vertical curve have two type: asymmetric parabola and parabola.

20160326 - 20160429.] §» Y =« @ 8:51

Type: Parabola  [H
Slope point |0 |
Slope point 0
Radius: 0
In 0
Out 0
In Length: 0
In Length: 0
OK Cancel
&)
Fig 9-9

Based on data provided by the design paper, input the necessary data to
calculate vertical curve, and depending on the type of curve to calculate
element will change slightly.

Stonex Software Cube-m - User Manual Vers. 3.0

161



20160326 - 20160429. @ Y ¢ @ 8:52

The asymmetric p{id

Type:
Slope point
Slope point
Radius:

In

Out

In Length:
In Length:

0

OK

Cancel

(Z=)

Fig 9-10
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Add data to calculate vertical curve, so you can check graphics and calculation

data.

Checking several data, the data needs to consistency with the design data.
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Click on [tool] — [coordinate transformation], coordinate transformation
which is mainly coordinate conversion and calculation parameters, shown in

figure 9-11.
2013062155-201: § &P Y ¢ @T 8:19
~Transform Mode
@ From WGS84 Geodetic Coordinate
to Local Coordinate.
O From Local Coordinate to WGS84
Geodetic Coordinate.
WGS84 Geodetic Coordinate:
@ Setting
Close
Fig 9-11
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You can set the WGS84 coordinates and local coordinates mutual conversion.
After completed, click "calculate” to see the result in figure 9-12.

2010010167 - 201 P &P ) < @T 2:43

~Transform Mode

Form WGS84 Geodetic Coordinate

£ 2 Result:

>~ 27080811.0511

‘ 17522756.2610 -
53.3970

Do you add this point to
coordinate library?

| ok || cancel
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If you want to save the converted coordinates, click "OK" shown in figure 9-

13.

2010010167 - P 1 & Y « @ 2:44

~Input

Name:
North:
East:
Height:
Code:

[130606_104257

|Convert

~Type
Coordinate:

Property:

[Local Coordinate

|Calculate Point

Input the name and click on the "OK"
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Click [tool] — [angular transformation], as shown in figure 9-14. You can set
the angle transform mode.

2010010167 - 2011 @ ¢&F Y, ¢ @@ 3:02

-Transform Mode
® Convert from decimal degrees to
point degree format

O Convert from radian to point
degree format

~Geodetic Coordinate

Latitude: | |

Longitude: | |

Altitude: | |
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Click [tool] — [calculate coordinate], as shown in figure 9-15.

2010010167 - 2010 P &? Y, ¢ @@ 3:05

Please select the calculation method:

L2

. B

o >
A

4 Points 2Pt 2Lines 2 Pt 2 Angle

Pt Line Angl Pt_ Line Angl Return

Based on a known point of coordinate, azimuth, distance and altitude
difference, we can calculate the coordinates of unknown point.
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9.5 Survey calculate

Click [tool] — [survey calculate], there will be a page as shown in figure 9-16.

20170914 - data.PD &P X1 o G 16.55

=~ = N = N

>
{ Data input 3

Y N r
Direction and distance [l

Angle offset

Space distance

Two line angle l

Perimeter and area

Slope

Fig 9-16

Survey calculation includes direction and distance, angle offset, space
distance, two line angle, perimeter and area, Slop.
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2010010167 - 201 § ¢&* Y ¢ @ 3:43

Start Point:

@ Setting

End Point:

@ Setting

Fig 9-17

By the given coordinates of two points of unified coordinate system to
calculate the azimuth, distance and altitude difference between two points and
the midpoint coordinates, as shown in figure 9-17.

Stonex Software Cube-m - User Manual Vers. 3.0

169



S

STONEX

2010010167 - 201 @ &* ] ¢ @ 3:47

Start Point:

@ Setting
End Point:
@ Setting

Offset Point:

@ Setting

Close

Fig 9-18

Angle offset distance can be calculated relative to the starting point and end
point in point a straight Angle, offset, deflection distance including starting
point and end point, as well as the offset, as shown in figure 9-18.
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2010010167 - 201 § ¢&* Y ¢ @C 3:50

Start Point:
@ Setting

End Point:

@ Setting

Close

Fig 9-19

Spacing distance is known the longitude and latitude and elevation of two
points, calculation of baseline length in the space, as shown in figure 9-19.
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2010010167 - 201 P &? Y < @ 3:59

Line 1-Start Point:

@ Setting

Line 1-End Point:

@ Setting

Line 2-Start Point:

@ Setting

Line 2-End Point:

@ Setting
a Calculate [3 Close
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2010010167 - 201 @ ¢&* Y} ¢ @ 3:54

Fig 9-21

Based on the measured points on the graph to form a closed area of the region
where we calculated, you can put all the points are selected or not, then we
need to calculate the area of their choice point, shown in figure 9-21.
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Slope: The ratio of slope surface height of vertical and horizontal width. (Slope

rating = tana)

20140612612 - 20140¢ ¢ Y ¢ @C 8:20

Start Point:

@ Setting
End Point:

@ Setting
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When you input the starting point and end point, and click “calculate”.

20140612612 - 20140¢ & Y, = @C 8:26

Start Point:

(4 (2562981.2492, 441590.4648)

End Point:

Result:
Slope:-0.010%

74 Calculate E:’ Close
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10. Software- About

In software main interface, click "about" appeared register software, registered
instrument, battery Level, about instrument and about software five sub-
menu, as shown in figure 10-1

20170914 - data.PD P X o{¢ @ 16.55

s

RS

oo " x.

Register software

Register instrument

Battery level

About instrument
Tool

About software

Fig 10-1

"About" menu is used to display the software information and system

operation information.
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10.1 Registered instrument

Click on equipment registered, you can view the registration information RTK
instrument, if the instrument is not registered or the registration code has
expired, you can enter the registration code to registered, shown in figure 10-
2.

201411105858 - 2( @ &P X)) o4 @@ 2:35

~Instrument register
Berial Kbt 51011409030044 |

|2014-12-18 |

Register Date:

Please input the license:

Fig 10-2

"Register device" is the RTK receiver to register, register need to receiver and
handheld in the machine status.
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Click on the battery, and check battery remaining power, as shown in figure

10-3.
20160326 - 20160429.] §» i € € 9:22
Handheld
Power Level: 37%
T ILT T
Instrument Battery
Power Level: 50
LOEOEAROE |
Power Leval2: 0%
8 Close
Fig 10-3
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10.3 About instrument

Click on the instruments, and see the RTK device information, system model,
antenna module, network module and the Bluetooth module information, as
shown in figure 10-4.

20160326 - 20160429.] §» Y € € 9:23

Title Content
Device informati...|
Serial $1021604040003
Model Stonex S10

Hardware version S$10-V1.11

BIOS version 1.04

Firmware version 0.2.150417(STONEX
Manufacture date 2016-04-05
System mode ROVER

Current data link NETWORK
Current power BATTERY
Left power 49%
Battery ID 20157516

X Close

Fig 10-4

Stonex Software Cube-m - User Manual Vers. 3.0

179



S

STONEX

10.4 About software

Click on the software, and see the software version, compiled date and other
related information, as shown in figure 10-5.
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11. The simple operating procedures of RTK
Field Surveying

Following is a simple operation procedure of the software, if you want to see
the detailed procedures, please refer to the description in the below.

1. Span the base station, set up the work mode of GNSS
mainframe (you could also set the receiver work mode by handset)

2. Open Cube-m software and connect the base station, then
create a new project and set the parameters of the coordinate system,
set up the parameters of base station, at last make the base station
transmit differential signal.

3. Connect the rover and ste up the parameters of mobile
station, make the rover receive the differential data of the base
station, at last the solution state of rover will be fixed solution.

4, When the rover in the narrowband and the fixed solution
state, measure the WGS84 original coordinate of the known point in
the surveyed area. According to the original coordinates and local
coordinates of the known point, solve the transformation parameters
between two coordinate systems.

5. By using of coordinate transformation parameters, the RTK
measured WGS-84 coordinates will be automatically converted into
local coordinates. In addition, you should use at least one known point
coordinate to inspect whether the conversion is correct.

6. Measurement, stakeout and other operations in the local
coordinate system, to obtain the coordinate data in the local
coordinate system.

1. Convert the coordinate data format into the data format
which you need by your handset.
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8. Installed ActiveSync software in the computer, then connect
the handset and computer through the USB cable, and then transfer
data to the computer for subsequent mapping operation.

In general, using different coordinate conversion method according to
different known conditions, the main conversion methods are: four-parameter
+ elevation correction, seven-parameter, seven-parameter + four-parameter
+ elevation correction. Using four-parameter requires at least two or more
known location coordinates and works at any coordinate system, but using
seven -parameter need at least three or more coordinates in national
coordinate system, the following we will descript the detailed RTK
measurement procedures by using four-parameter + elevation plane
correction.

11.1  Set up the base station

The base station could be set up on a known point or unknown points

When you set up the base station, you should to meet the following
requirements:

a. The elevation angle must above 15 degrees, no large
obstructions.

b. No electromagnetic interference (within 200 meters, there is
no microwave stations, radar stations, mobile signal station. No power
lines within 50 meters)

C. When work with radio station, the base station position is
relatively high, and it is better that no major obstructions between the
base station and the rover station, or the differential propagation
distance is shortened;

d. At least two known points coordinate (coordinate point may
be any coordinate system, it is preferably three or more known points
coordinates, so that you could calibrate the accuracy of the known

points coordinate).
Stonex Software Cube-m - User Manual Vers. 3.0

182



S

STONEX

e. Regardless of the base station set up at a known point or
unknown point, whether coordinate system is national, local or
construction coordinate, this method is applicable.

f. When working with an external radio, the satellite antennas
of base station and radio antenna recommended distance difference
is greater than 2 meters, so as not to affect the reception of satellite
signals when the station transmitting differential data.

Set up and connected the GNSS base station, then press the power button to
turn on the receiver and wait for the base station tracking satellites (Note: If
you use an external radio to work with base station, you need to connect all
the cables and antennas, then open plug-in radio first, at last open the
receiver)
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Open the base station receiver, click key on the lower left corner of the

handset desktop, click the icon E to run the Cube-m software, enter the
project management interface shown in Figure 11-1. You could create, open,

delete projects.

201403205858 - 2014¢ @ Y, < T 9:50 20160324 - 2016( § &

20140318 Engineering ...

q \Application Data\ Name: 20160324 |
Project I Type I Creat | |
2014052258  Engineering ... 2014-%3| | Operator:
— .
20140522 Engfneerfng .. 2014 Ins Explin: | |
20140508 Engineering ... 2014-!
201403205858 Engineering ... 2014-: Proj Explain: | |
20140320 Engineering ... 2014-
2014- Create Date: |2016'3'23 |

Disk Info. |Total:163.5M,Left:66.7M

a Open D New
([ opelete |p§ cClose ‘a ok |p4 cancel

Fig 11-1 Fig 11-2

Click [New] as shown in Figure 11-2. Enter the project name, the operator and
other relevant information, creation date defaults to the system date.
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After this information has been entered, click OK to enter the communication

settings screen shown in Figure 11-3.

intgps - intgps.PD & X) ¢ @ 11.41] intgps - intgps.PD  ¢F X)) << @C 10.18

~Instr t — ~Instr t:
Model:  [Stonex GNSS O Model:  [Stonex GNSS ]
Communic: Bllaurie:r);‘t)r:tsocket ] Communici [frarnal GPS
O
N Bluetooth Serial Port Name [ Address
$940111701 Y1 ocke $1020701050005 50722461e5
StonexMacOwIFI $802870701015 c8fd199c6ef]
STONEXNBO5 c8ff2878aea
STONEXNBO7 c8ff28b5b50:

Search Search

(’)Connec‘. Port Test m Close ()’>Connec1 Port Test m Close

Fig 11-3 Fig 11-4

Click the drop-down box of the corresponding model, shown in Figure 11-4,
select the appropriate instrument type, select "S9/S6/510/S3" said the handset
connected to the corresponding models (S9/510/S6/S3).
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Then the user could choose port or Bluetooth to connect mainframe, if you
choose the Bluetooth connect to the mainframe, in the communication setup

interface select Bluetooth, the page shown in Figure 11-5.

intgps - intgps.PD e X < @ 10.17

o X)) ¢ @@ 11.36

intgps - intgps.PD

~Instrument

= — T rInstrument
. Stonex GNSS

Model: [Stonex GN | Model: Stonex GNSS |
Communic: |B!ue‘r,ooth socket | ) -

Communic: [Bluetooth socket |
Name | Address Name [Address
$1020701050005 50722461e5
5802870701015 c8fd199cbefl
STONEXNBOS c8ff2878aea
STONEXNBO7 c8ff28b5b50: . o

L

Search | Stop |

()‘*ﬁisconne Port Test m Close <’>Connec Port Test m Close
) )

Fig 11-6

Fig 11-5
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If your device is not in the list, then you could click “search” to search your
device. The page shown as figure 11-6. Click on “set”, the page shown as figure
11-7.

20160324 - ertkPD @ Yk #¢ € 12:54[ 20160324 - ertkPD @ Y 4 € 12:56

Device:

Name I Address

MG838_Pro 0012300884 PIN:
P7 0018333bff0!

P7 e0d7baefof5 1234
51021604040003 00183339¢35
59234102003 0018e41b654

0K Cancel

Set PIN

T %
® & __|®

Fig 11-7 Fig 11-8

Choose the device needs to connect, and click “set PIN”, as shown in figure
11-8. Input the Bluetooth password (the default password is 1234), and click
"ok", then the page will back to the figure 11-5.
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After you finished the settings, then click on “connect” to connect the device.
The page shown as figure 11-9.

20160324 - ertkPD @ Y} #¢ @ 12:590 20160324 - ertk.PD @ Y, ¢ € 13:04

Progress: Command:

State I g
Connection successful Receive data: 5885 J
Read configuration $GPGST,,,,,,,*5700
Read instrument information...1 SGPZDA,.,,,,,00*66 01 —
Network status-Module is initialized $GPGSA,A,L,,,,1100011,0.0,0.0,0.0%3000
Finish read instrument information!... S$GPGGA,,,,,/i:M,,M,,*5600

Read instrument informationSuccessful $GPVTG,, T, M, N, K,N*¥2COO

Set data output list... $GPGST,,,,,,,, 570

Set data output listSuccessful

Command send finished!

6%
|u Cancel Stop Send K’ Close

Back to the communicate interface automatically when the connection is
successful, and click “test port” as shown in figure 11-10.
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Click [Close] in the instrument connection interface, then handset will enter
the measurement parameter setting interface, as shown in Figure 11-11.

20140508 - 20140508. & Y, =< @C 4:25

Ellipsoid Parameter

Project Parameter

Seven Parameter

Four Parameter

o0 0@

)
/

()

Height Parameter

)
s/

Parallel Move Parameter

Import Save

“ OK E:g Cancel

Fig 11-11

You can set parameters in this page, when using a four-parameter the ellipsoid
parameters could be the default, Gauss projection commonly used in China.
The projection parameters need to be entered the correct central meridian
longitude, it could also be acquired automatically by clicking [A] in the right
side.
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After the receiver in base station could track satellites, click [instrument] on
the software main interface, select the [mode] - - [base setting] in the drop-
down menu, shown in Figure 11-12. Select [single] in the "Start Parameter”,
enter the station name in the “"base ID", shown in Figure 11-13.

20160324 - ertk.PD @ Y 4 € 13:08 20160324 - ertk PD @ Y ¢ € 13:19

y e : Start parameter |Datalink|Option|Sa] 4] » ]
¢ Communication Setting ~Startup Mode
@ Single O Specify Coordir
@ Static Setting ~Option
= BaselD: base
- Ease Sething PDOP Limit: |3-3
i Delay |60
6 Rover Setting Auto startup when g
Call Configuration Set Base Coordinate | Base Ant. Height
Close |a OK Save iz Cancel

Fig 11-12 Fig 11-13

NOTE: If you set up the base station at a known point, you know the WGS84
coordinates of the base station, you can specify a base station coordinates,
then select [specify coordinate] and input reference station coordinates and
instrument height in [base coordinate] and [base antenna height] to start the
base station.
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Select the communication mode in the "Data Link" option. For example, if you
choose the “internal radio”, click on [radio setting] to select channel number,
the channel number of the base station and rover required to maintain
consistency, the page shown as figure 11-14, 11-15.

20160324 - ertkPD @ Y ¢ @m 6:46

20160324 - ertkPD @ Y ¢ @m 13:48

Datalink |Option | Satellites system| [ 4]} rRadio Set

Radi al Channel: lt U]
Model: o

None

Network Frequenc I‘HO.OSO |

Inter

Protocol: [SATEL |

Power:  @[Low] O High

External Radio
Dual data link

K4 ok save |p.§ Cancel w
)

Fig 11-14 Fig 11-15

There are differential mode in the "Option”, the differential mode according
to the receiver board, depending on the use of three-satellite devices can only
use CMR format temporarily. The cut-off angle should not be too high, usually
selected from 10 to 15 degrees.

Stonex Software Cube-m - User Manual Vers. 3.0

191



S

STONEX

Select the satellite system which will be used in the "satellite system" option,
the base station and rover station of this project should keep consistency , the
pages shown in figure 11-16, 11-17

20160324 - ertkPD @ Y < @ 6:48) 20160324 - ertk PD @ Y, 4 @ 13:13
[Datalink| Option [Sateliites system| [ 4[] | [Satic[Satellites system]|
Option — ~Satellite System

Difference CHIE Iy GPS

~45) |10
Cutoff Angle(0~45) Glonass

Record raw data BeiDou

[]sBAs

LBand

M K4 oK | save |p4 cancel
)

Fig 11-16 Fig 11-17

Click "OK" after setting has been completed; the base station begins
configuration and start-up, the page shown in figure 11-18. After start-up is
completed, the radio indicator of the mainframe start flashing once per
second, the main interface displays "GPS: base station", it means the base
station starts successfully.
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As shown in figure 11-19.

20160324 - ertk.PD @ Y ¢ @ 6:49§ 20170914 - 20170914 & X0 o< @X 15.12

Progress: @ D (@ N Y
=
Al S ©
Ty
State Project | [Instrument |Parameter
Set single position startup modeSucc... = = 3 7\ 4
Set PDOP limit[3.50]... s > @ N )
Set PDOP limit[3.50]Successful 9 /A\ ﬁ
Set delay time of base startup[60]... .
Set delay time of base startup[60]Su... |: Survey Road Electricity
Set base ID[base]... S = S LN -
Set base ID[base]Successful . D X Y
Set auto startup mode[YES]... ﬂ @
Set auto startup mode[YES]Successful
Set data link mode[UHF]... Railway Setting Tool
. J/ 8 J (S J
|w Cancel Fixed :0:006 % 15
- ® Ll . ? e 011 & 15
Fig 11-18 Fig 11-19
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Open the rover receiver, click [instrument], select the communication in the
pull-down menu, and disconnect the Bluetooth connection between the
handset and the base station. Then repeat steps of the base station and
handset connection, connect the handset to the rover by Bluetooth. Click [
instrument] — [work mode], select "rover setting", then set the parameters of
"option”, "data link", "satellite system", these parameters should be same with
the base station. And in the " antenna height" option, select the measurement
types and enter "antenna height", click OK, as shown in Figure 11-20. You
could see the progress page as shown in Figure 11-21.

20160324 - ertk.PD @ Y, #¢ @ 7:18/20160324 - ertk.PD @ Y < @u 7:18

Antenna height|[Satellites system| [4]»] Progress:
~Antenna Parameter .....ll

I State I
Set rover modeSuccessful

Set difference type[CMR]...

Measure Straight Height & Set difference type[CMR]Successful
Pole Height Set record raw data mode[YES]...

] ] Set record raw data mode[YES]Succ...
Slant Height Set cut-off angle[10]...

Slant height to altime Set cut-off angle[10]Successful

Set data link mode[UHF]...

Measure |0'999

Antenna

Save z’g Cancel | m Cancel

Fig 11-20 Fig 11-21
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First moved the rover to the first known point. When the rover is in fixed
solution, click [parameter] - [convert parameter] in main menu, there will be
the interface of parameter calculation, then click on [add] at the lower left
corner, the page shown in figure 11-22. Click on [setting] menu to enter the
coordinates of the known input point, and get the GPS position coordinates,
the page shown as figure 11-23.

20160324 - ertkPD @ Y << @& 7:37 20160324 - ertkPD ~ @» Yk =« @ 7:52

The known coordinate: ~Coordinate
@ Setting Point name:
Latitude: I
The WGS84 geodetic . "
Longitude:
@ Setting Geodetic
The XYZ
@ Setting Get from coordinate point library
~Option Get GPS position coordinate
Using plane
Using height Get base station coordinate
ok |p4 cancel 4 o« |p9 cancel

&)

Fig 11-22 Fig 11-23

Put the pole to the test point and click OK to start smooth acquisition, click
[Stop] after acquisition for a short time, then select antenna height
measurement types and enter the measured height, and click OK.

Stonex Software Cube-m - User Manual Vers. 3.0

195



S

STONEX

Then move the rover to the second point, repeat the first steps of measuring
points, as shown in figure 11-24, parameter calculation interface will display
the coordinates of the known point, click [calculate] - [OK].

20160324 - ertk.PD @ Y << @ 8:07
# | Point name I Northing |

al Base 0O 2564940.9431
A2 Base_1 2564940.9431
A3 Base 0 2564940.9431

Parameter calculation
successfully

Add Edit Delete || Option
Calculate{| Import || Export J'? Clos:

Fig 11-24
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In the coordinate system interface, it is possible to view the parameters of the

plane and height convert, as shown in figure 11-25 and 11-26. In four

parameters, the scale parameter is usually infinitely close to the value of 1, the
value is generally 1.000x or 0.999x. If the value does not match, please check

whether there is operator error or other relevant circumstances of coordinate

error during operation. If the parameter meet the requirements, click OK, then

click [Close] at the lower right corner of the parameter calculation interface to

exit, and assigned the conversion parameters to the current project.

20160324 - ertk.PD

@ Y < @ 8:09

Ellipsoid Parameter

Project Parameter

Seven Parameter

Four Parameter

Height Parameter

Parallel Move Parameter

Import

Save

oK m

Cancel

North
East

Scale:
Original
Original

Rotation:

1961.870863
307250.024522
0.0

1.0
2562979.072254

441587.154282

20160324 - ertk.PL @ & Y ¢ @ 8:17
~Four Parameter—M—

Use

v

m Cancel

® & & @ &
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Fig 11-25

Fig 11-26

1. Check whether the parameters are correct at the known points. After
the parameters checked ok, you could survey, stakeout and do other
work, the data collected will be stored in the library of measurement
points. After the work is completed, click [project] — [file export] - [data
file] to convert the file format into the required formats, the data files
which has been exported are stored in the handset. installed Activesync

software on your computer, using USB cable to connect the handset and

computer, copy the exported data to your computer, then you could

perform follow-up mapping operations.
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2. If the base station has been restart or moved, and if it is required to
use project parameters as before. Then you could use [parameter] -
[Station calibration] function, and you could use the marked point to
calibrate. After the coordinate system has been calibrated, the current
coordinate system will be same with the one you used just now.

Note: If you want to use the marked point to calibrate, you need to have a
known point coordinate which has been measured in the before base station.
So you should save the before base station coordinate to the point library.
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