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Introduction
Introduction of the Manual

This manual provides a detailed description of how to use the handbook software
and guides the user on how to use the software to configure the receiver, survey

mapping, road surveying, power surveying, and other tasks.

Experience Requirements

In order for you to use the GoodSurvey software, it is recommended that you
have some knowledge of surveying and that you read this manual carefully. If you

have any questions about using the software, please contact us.

Exemption from Liability

Please be sure to read the instruction manual carefully in order to use the product
properly. GoodSurvey is not responsible for any damages caused by your failure to
follow the instruction manual or your failure to properly understand the requirements
of the instruction manual resulting in the mishandling of the product.

However, we are committed to continuously improving the function and
performance of the product, improving the quality of service, and reserve the right to
change, optimize and improve the content of the instruction manual, and inform the
updated content in the form of upgrading the release, please pay attention to the
GoodSurvey official website (http://www.goodsurvey.cn/) the latest stakeout of the
information, the instruction manual is subject to change Please note that this manual is
subject to change without prior notice;

Although we have double-checked the consistency of the contents of the printed
materials and the hardware and software, however, we do not exclude the possibility
that there is still a deviation, the pictures in the instruction manual are for reference
only, if there is any inconsistency with the product in kind, please take the product in
kind as the standard, and the final right of interpretation belongs to Guangxi

GoodSurvey Navigation Terminal Co.

Related Information

You can find the instruction manual by:



Through the GoodSurvey website, you can find the download at [Download

Center] - [Instruction Manual].

Your Suggestions

If you have any comments or suggestions about this manual or the software,
please contact us, we will be very grateful for your contribution to the improvement of
GoodSurvey product quality, and at the same time, our company will return your

efforts accordingly.

Technologies and Services

Thank you for purchasing and using GoodSurvey products, if you still have any
questions after studying the manual, you can contact us by phone or e-mail, and we
will be sure to answer your questions at the earliest time and can carry out related
useful discussions.

Our contact information is listed below:

Organization: Guangxi GoodSurvey Navigation Terminal Co.

Address: C-210, Guilin National Hi-Tech Zone Innovation Building, Information
Industry Park, Hi-Tech Zone, Qixing District, Guilin, China

Tel: 0773-5871020 Fax: 0773-5871020

Zip code: 541004

Website: http://www.goodsurvey.cn/

E-mail: 363056031 @qq.com (technical support)



http://www.goodsurvey.cn/
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Chapter 1. Introduction to Software

1.1 Software Introduction

GoodSurvey is a multifunctional GNSS measurement software for the Android
platform launched by Guangxi GoodSurvey Navigation Terminal Co., Ltd, which is
used with GoodSurvey GNSS RTK receiver. According to the engineering experience
accumulated in the past thirty years, while combining the functional characteristics of
mainstream surveying and mapping data collection software at home and abroad, it
integrates the functions of surveying, mapping, road design and release, electric power
survey and release, point release, line release, point correction, parameter calculation
and so on. The software has humanized operation, a good graphical interactive
interface, and rich functions organically integrated into one, making your field
surveying work easier.

Measuring and Plotting Functions

The traditional handheld electronic tablet mapping system is difficult to widely
use in practical work because of the complex mapping operation and the one-time
mapping mode in the field, which takes up more time for field operation; while the
coded mapping is difficult to avoid the trouble of remeasuring, omitting to measure or
even needing to check the field for many times; and at the same time, it is difficult to
improve its efficiency by adopting the method of hand-drawn sketches and so on.

The software adopts the thinking mode of "electronic sketch", the so-called
electronic sketch, is my company's R&D team after nearly three decades of dedicated
research in this area, innovative proposed and realized. The so-called electronic sketch
is innovatively proposed and realized by our R&D team after nearly thirty years of
research in this field, i.e., the use of electronic tablet to draw sketches instead of
traditional paper sketches, and the biggest advantage lies in the accuracy of the relative
relationship between the measured points of electronic sketches, and the use of
hand-drawn lines and multi-segmented lines combined with the advantages of the

Android system, which can be used to draw sketches on the electronic tablet quickly,



and organically combine the traditional outdoor data collection and indoor mapping
work, avoiding the shortcomings faced by the traditional mapping and can greatly
increase the efficiency of the operation.

Electronic sketches can record a large amount of information and plot quickly,
either using a stylus or finger to draw hand-drawn lines connecting survey points or
using object capture point locations to draw multi-segmented lines, which can be left
for retouching to be processed in-house. Finger touchscreen plotting can also be fast
based on the magnifying glass function and object capture on the diagram.

The software provides a selection of most of the Southern CASS drawing
symbols (reference blocks) and polylines, which can be quickly selected for drawing
by sorting through the recent symbol library and frequency of use. The symbol library
provides a symbol preview for quick identification and selection. The polyline drawn
through the symbol library can show the line type, such as cans, slopes, etc., and
long-pressing the end button can immediately change the orientation of the line type;
inserting reference blocks, such as paddy field symbols, street lamp symbols, etc.,
makes the graphics more intuitive, with good compatibility and easy to use.

Graphic files can be exported to CAD (dwg, dxf) format, field survey point
numbers and elevation points can be exported at the same time, and opened directly by
Southern CASS, feature symbols (reference blocks), feature attributes, layers, line
types, etc. are fully compatible with CASS.

The "line measurement" function can automatically connect the line when
collecting points, and the line measurement function and the manual connection
function can be carried out interactively, and the drawing process is smooth with a
two-touch screen for panning and zooming and a single-touch screen for drawing.
When measuring a line, you can switch to other drawing commands, and when other
drawing operations are completed, you can continue to measure the line.

The software provides user-friendly drawing operations such as layer
management, drawing color settings, object capture settings, magnifying glass, display
settings, and so on. Provide rich information entry, such as graphic insertion of text,
photos, videos, etc.

Compared with coded mapping, using the survey mapping function, the points



are directly connected to form a map, rich topographic feature information is collected,
there will be no missed measurements, and the whole process of surveying becomes
easy, greatly reducing the workload of internal work.

Support connecting the total station to measure the fragmented points, real-time
total station coordinates spread point plotting, and improve work efficiency.
Road Functions

GoodSurvey is developed for road survey and sampling, with powerful functions
to support complex road sampling. The software provides road line design functions,
flat section line design, cross-section line design, and longitudinal section line design.

Characteristics of road surveying:

1. Support the import of flat section, longitudinal section, cross-section, slope data
for road sampling, and visualization of cross-section collection.

2. Input mileage real-time calculation of line sampling points, you can input any
mileage to calculate the stakeout point, input offset sampling slope line, and the
current point of real-time mileage projection display.

3. Provide intuitive and fast sampling prompts, handbook electronic compass
display, into the sampling fine-tuning area of the automatic scaling and scale display,
road sampling flat section and cross-section view switching, real-time display of any
position of the road surface filling, and digging value.

4. Level section line design supports commonly used intersection method and line
element method, which can be any combination of road line type, you can preview the
design drawings and mileage coordinate calculation check.

5. Cross-section line design can be set up with more than one variable slope point,
design left-right symmetrical or asymmetrical type.

6. Support broken chain, super high, widening design.

Electricity Measurements

The power measurement function provides power survey, tower placement, and
tower base section measurement. Measurement data is imported into the computer
using power post-processing software for editing and conversion to Daoheng format.

Electrical surveys:

1. The PowerPoint measurement of attribute collection, through the drop-down list



of quick selections, provides all the attributes and collection methods compatible with
Daoheng software. Using the post-processing software can be exported as DaoHeng
SLGPS form data (*.00g) and SLGPS interface type II format (*.txt).

2. Real-time display of the current point to the current reference line of the various
positional relationships, handbook electronic compass, intuitive graphic display.

3. Provides a wealth of auxiliary functions, calculating the offset of a point to a
straight line, calculating the height difference between the distance of two points,
corner calculation, adding an angle bisector, setting reference points, offset storage,
offset point calculation, and so on. For the points that can not be reached you can use
offset storage, and offset point calculation to get the collection point.

4. Add the power auxiliary line, through the drop-down list to select the current
reference line, the current reference line using the red display.

Pole tower placement, tower base cross-section measurement:

1. Provides sub-pit design for poles and towers, adds piles at specified locations,
and adds straight piles.

2. Through the drop-down list can quickly select the pile number, and sub-pit,
providing clear graphic information as well as indication information, convenient for
users to quickly move to the location of the stakeout line for release.

3. Tower base section measurement data imported into the power post-processing
software, can be converted to a Daoheng section file (*.org), in Daoheng software to
form the section map. The handbook can also be exported to customized formats,
AutoCAD formats, etc.

1.2 Software Features

1. Business logic is clear and concise, the operation process is simple, the
interactive interface is friendly, and the interface is hierarchical.

2. Drawing powerful, the use of multi-touch, graphic zoom operation, drawing
operation interaction, finger touch screen operation is smooth, object capture drawing
more convenient, graphic data and southern CASS compatible.

3. The broken part of the measurement provides a graphical interface and text

measurement interface, like to use the code mapping users can use the text interface.
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Support dwg, dxf base map import, boundary line set out of bounds reminder. Support
the export of various data formats, when exporting the graphic will be spread point
number, elevation points exported at the same time, filtering disabled elevation points.

4. Using the advantages of the Android system, make full use of the hardware
functions of the Android handbook for data collection, such as taking pictures, audio
and video recordings, parameter generation of QR codes, scanning QR codes to obtain
data, and using third-party communication software to share data.

5. CAD drawing import, capture any point on the screen for sampling, select the
imported base map line for sampling; and support TIF image map import as base map.

6. Software online automatic detection of updates and upgrade tips.

7. Every screen has a help button to view a detailed description of the current
function.

8. The analog measurement function is convenient for users to familiarize
themselves with the use of software.

9. Provide offset measurement way to measure hidden points, making RTK
measurement house more convenient.

10. A wealth of auxiliary tools, area measurement on the map, area parcel
information entry, staggered topology checking, so that the external land acquisition
survey and others are more convenient.

11. With coordinate quality inspection function, cadastral and real estate

coordinate inspection, and measurement, directly export error statistics table.

Chapter II. Projects

2.1 Project Management

The first page of the main interface of the software is the project management



page, as shown in Figure 2.1.
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2.1.1 New Construction Projects

In the main interface, click [Project] - [New Project] to enter the new project
form, as shown in Figure 2-1. Default use the date of the day as the project name, the
default save path for the SD card under the GoodSurveyRTK file, click [Select] to
modify the save path, the project file suffix is prj, saved in the same name as the
project name of the folder, click [New] to complete the new project. After the new
project is successfully created, a pop-up window will appear to set the coordinate
system, and you can set the parameters of the coordinate system.

The "Time Zone" is the time zone where the difference between the local time
and the GPS time is, you can select from -12 time zone to +12 time zone in the
drop-down list, and the default time is Beijing time.

[Using the parameters of the last project] When you create a new project, apply
the parameters of the last opened project, including ellipsoid parameters, projection
parameters, seven parameters, four parameters, elevation fitting parameters, and point
correction parameters.

[Using the control points of the last project] When you create a new project, copy



the control point file of the last project to the current project.

2.1.2 Delete Projects

[View Existing Projects] Open the list of existing projects, in the list of existing
projects, long press (1 second or so) a project folder, you can click on the bottom of
the [Delete] button to delete the project, there are two ways to choose between direct
deletion and backup deletion. One of the backup deletions is to compress the project
into a zip file to save the backup before deleting the project file, the compressed file is

saved in the project directory, in order to provide users with a remedy for misuse.

2.1.3 Open Projects

In the main interface click [Project] - [Open Project] to enter the open project
form, in Figure 2-2, click a project folder, select the following prj file, and click
[Open].

In the main interface, click [Project] - [Recent Projects] to enter the Recent
Projects form, as shown in Figure 2-3. List the recently used projects, easy to quickly

find open projects, long press a project in the list can be opened.

2.1.4 Projects Information

In the project information window you can view the current project coordinate
system, measurement point information, and graphical information, as shown in

Figure 2-4.
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2.2 Coordinate System

The coordinate system interface includes five pages: projection selection, datum
conversion, plane conversion, elevation fitting, and point correction.

[Save] Saves the parameters of all pages.

Note: When using the parameters, be sure to check the "Use Parameters" box
and click the [Save] button to take effect!

[Cancel] Closes the coordinate system form.

[Encryption] Check the box to encrypt the parameters of the current coordinate
system, and the password needs to be 1-6 digits. After encryption, all parameters will

be invisible, after encryption, enter the password to cancel the encryption.

2.2.1 Ellipsoid

The ellipsoid set here is the target projection ellipsoid (the source ellipsoid is
WGS84 by default), and the receiver directly outputs the latitude and longitude under
the WGS84 ellipsoid, and the program projects the latitude and longitude coordinates
of the WGS84 ellipsoid directly to the target ellipsoid if the seven parameters are not



set. If the seven parameters are set, the latitude and longitude coordinates under the
WGS84 ellipsoid will be converted to latitude and longitude under the target ellipsoid
and then projected to the target ellipsoid.

As shown in Figure 2-5, select the corresponding ellipsoid in the drop-down box
of the name column according to different regions, the long semiaxis and the inverse

of the flatness need not be set.

2.2.2 Projector

As shown in Figure 2-5, the projection methods include Gaussian projection,
UTM projection, orthogonal Mercator projection, transverse Mercator projection,
Lambert equirectangular conic projection, and web Mercator projection. When the
projection mode is Gaussian projection and the third-degree belt or sixth-degree belt is
selected, the instrument supports automatic calculation of the central meridian

longitude after connection. If you don't know the longitude of the local standard

sub-belt, you can click the button @ after connecting the receiver and automatically

calculate the central meridian of the third-degree belt or sixth-degree belt.

Note: The angle in the software is entered in a fixed format of degrees,
minutes, and seconds, e.g., ''111:31:05.10000E'' means 111 degrees, 31 minutes
and 5.1 seconds east longitude, when entering longitude, E means east longitude
and W means west longitude, when entering latitude, N means north latitude and
S means south latitude. Place the cursor in front of the number or letter that

needs to be modified, and enter the characters on the keyboard.
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2.2.3 Base Conversion

The ellipsoidal datum conversion is shown in Figure 2-6, including two types of

Bursa seven-parameter and three-parameter.
1. Bursa Seven Parameters:

When the survey area is large, generally more than 50 square kilometers, it is
recommended that seven parameters are appropriate for conversion to ensure the
accuracy of the conversion. When calculating, users need to know at least three known
points of local coordinates and WGS-84 coordinates, i.e., WGS-84 coordinates
converted to local coordinates of the seven conversion parameters. The format of the
seven parameters is X translation, Y translation, Z translation, X-axis rotation, Y-axis
rotation, Z-axis rotation, and K scaling. The seven conversion parameters have
reference limits, X, Y, and Z axis rotation generally must be seconds; X, Y, and Z axis
translation generally should not be greater than 1000m.

If the derived seven-parameter is not within this limit, it generally cannot be used.
This limit is still rather harsh, so the specific use of seven or four parameters should be

based on the specific situation of the survey area.
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Note: It is preferable that the area consisting of the points for calculating the
parameters covers the entire survey area, which is more effective.
2. Three Parameters:
The three-parameter concept is actually an extension of the seven-parameter one,
which, when it does not take into account the rotation of the axes and scale ratios, has
only translational parameters, and is mostly used in small, less demanding survey

arcas.

2.2.4 Plane Conversion

The plane conversion is shown in Figure 2-7, and the conversion method is
four-parameter.

Four Parameters: the parameters of translation, rotation, and scaling ratio between
two plane coordinate systems, which are applicable to most ordinary projects. The
control points involved in the calculation should in principle be at least two or more
points, and the level and distribution of the control points directly determine the
control range of the four parameters. Empirically, the ideal control range of the four
parameters is generally within 20-30 square kilometers. The scaling parameters are

generally very close to 1.

(—v Four Parametar (—' Vertical control parameter

Conversion type:  Four parameters v Fit type: Fixed difference correctisn

[ Tusing parameters | Using parameters

North
& A
translation (m) 00 no

E—:ail translation 00 Calculation )
m

Rotation angle  000:00:00.00000

Calculation >

Scale 1.0

Figure 2-7 Figure 2-8
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2.2.5 Elevation Fitting

Elevation fitting is shown in Figure 2-8, with three options: fixed difference
correction, plane fitting, and surface fitting.

1. Fixed Difference Correction: only one parameter, the translation parameter,
requires at least one point to calculate.

2. Plane Fitting: contains 3 parameters and a center point coordinate, at least 3
points are needed to calculate.

3. Surface Fitting: contains 6 parameters and a center point coordinate, at least 6

points are needed to calculate.

2.2.6 Point Correction

There are two ways to obtain WGS84 coordinates: one is to read the current
single-point positioning latitude and longitude coordinates directly from the reference
station (GNSS coordinates are refreshed every second, and there are differences in the
coordinates read at each time, with a difference of about 1 to 2 meters); the other one
is to lay a good static control network beforehand, and obtain them from the results of
the static processing. Because of the relative uncertainty of WGS84 latitude and
longitude acquisition in solving the conversion parameters must first determine a
group of public control points of WGS84 latitude and longitude coordinates, this
group of coordinates must be determined each time after the start of the reference
station to use this group of WGS84 latitude and longitude coordinates, otherwise, the
use of the conversion parameters of the display coordinates and the actual construction
of the coordinates of the existence of a fixed bias between the deviation of the WGS84
coordinates taken by the reference station. This deviation is caused by the difference
between the WGS84 latitude and longitude coordinates of the reference station and the
WGS84 latitude and longitude coordinates used to calculate the conversion
parameters.

The coordinates taken when using the automatic startup datum station (without
duplicating the station) are the WGS84 latitude and longitude coordinates taken

automatically after the datum station is powered on and has reached the positioning
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state, which results in the fixed deviation described above, which is corrected by the
software through the transformation parameters (3 translation parameters) derived
from a common known point.

As shown in Figure 2-9, the point correction parameters include north coordinate,
east coordinate offset, and elevation correction. The interface of point correction
parameters does not support manual input, but it can be input manually in the interface

of calculating parameters or obtained by point coordinate calculation.

€~ Calibrate point €— QR code

| | Apply

dN{m)

Seven parameters

dE(m)

dh{m)

I

Figure 2-9 Figure 2-10

2.2.7 QR Code

Click the QR code button on the corresponding parameter page to enter the QR
code form, as in Figure 2-10, it will automatically generate the QR code of the
corresponding parameter (the newly entered parameter is valid only by clicking Save),
and the parameter of each page will generate the QR code respectively, and the other
handbook can get the parameter by scanning the QR code.

[Scanning QR Code] Scan the QR code pictures generated by other handbooks to

get the parameters. When scanning, place the QR code picture completely in the
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scanning frame, and the parameters will be displayed when the scanning is successful.
Click [Apply] to apply the scanned parameters or coordinate data to the project.

Note: When the QR code is completely placed in the scanning frame,
please move the camera back a certain distance to scan it for easier recognition.

[Cancel] Close the QR code form.

[Share] You can share the generated QR code with other users via third-party
software (QQ, WeChat, etc.).

[Save] Save the QR code image of the current parameter to jpg format.

If the current parameters have been encrypted, the scanning success prompts you
to enter the password to get the data.

Checking [Generate All Coordinate System Parameters] generates a QR code for
all projection parameters, seven parameters, four parameters, and elevation fitting
parameters. Scanning the QR code of all parameters can deliver all parameters at once.

Notes:

1. Seven parameters also have the function of correcting elevation, in the case
of using seven parameters and elevation fitting parameters at the same time, the
elevation will use the results of elevation fitting calculation.

2. When the seven parameters and four parameters are enabled at the same
time, the seven parameters will be converted first, and then the four parameters

will be used for plane conversion!

2.3 Parameter Calculation

2.3.1 Calculation of Coordinate Transformation Parameters

Parameter calculation is used to calculate the conversion parameters between two
coordinate systems, and the types of parameter calculation include "seven-parameter”,
"three-parameter” "four-parameter”, "Four-parameter + elevation fitting", "elevation

fitting", as shown in Figure 2-11.
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[Add] Enter the Add Point Pair form, as in Figure 2-12, to add the coordinates of
the point par, the source point coordinates can be manually input or measured, and the
point library, and map selection method to obtain, the target point can be obtained
from the point library or map selection. When you need to operate the selected points,
long press a point data in the list to enter the multi-select mode, and you can edit or
delete it. When the calculation type is "4-Parameter + Elevation Fitting", the Add Point
Pair form has two options, "Plane" and "Elevation", whether to use the current point
pair to calculate the plane and elevation. The checkbox in front of the point name
allows you to choose whether or not to use this point in the calculation.

The source point coordinates of seven parameters or three parameters are in
latitude/longitude format, and the source point coordinates calculated by other
parameters such as four parameters are in plane coordinate format. If the source point
coordinates are in latitude/longitude format, you can enter the latitude/longitude
coordinates into the control point library (add control points to the control point library)
before selecting them from the list.

[Save] Save the point-to-coordinate data of the current list as a file (*.txt), as in
Figure 2-13.
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[Load] Load data from a point-to-point file.

[Calculate] Carry out the parameter calculation, the calculation result form pops up
when the calculation is completed, as in Figure 2-14, click [Apply] to apply the
parameters to the current project. You can view the calculated residual values of each
point in the last two columns of the data list in Figure 2-11: HRMS horizontal residual;
and VRMS vertical residual. Generally, the residual value is less than 3cm and the
accuracy of the point is considered more reliable.

[Cancel] Close the Calculation Results screen.

Seven Parameters

When the survey area is large, generally more than 50 square kilometers, it is
recommended that seven parameters are appropriate for conversion to ensure the
accuracy of the conversion. When calculating, users need to know at least three known
points of local coordinates and WGS-84 coordinates, i.e., WGS-84 coordinates
converted to local coordinates of the seven conversion parameters. The format of the
seven parameters is X translation, Y translation, Z translation, X-axis rotation, Y-axis
rotation, Z-axis rotation, and K scaling. The seven conversion parameters have
reference limits, X, Y, and Z axis rotation must be generally seconds; X, Y, and Z axis

translation should not be greater than 1000 m. If the seven parameters are not within
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this limit, generally can not be used.
Three Parameters

The three-parameter concept is actually an extension of the seven-parameter one,
which, when it does not take into account the rotation of the axes and scale ratios, has
only translational parameters, and is mostly used in small, less demanding survey
areas.
Four Parameters

The parameters of translation, rotation, and scaling ratio between two plane
coordinate systems are applicable to most common projects. At least two control
points are required to participate in the calculation, and the level and distribution of
the control point directly determine the control range of the four parameters.
Empirically, the ideal control range of the four parameters is generally within 20-30
square kilometers. The scaling parameters are generally very close to 1.
Elevation Fitting

1. Fixed Difference Correction: only 1 parameter, the translation parameter, at least
1 point is needed to calculate.

2. Plane Fitting: contains 3 parameters and a center point coordinate, at least 3
points are needed to calculate.

3. Surface Fitting: contains 6 parameters and a center point coordinate, at least 6
points are needed to calculate.
Four Parameters + Elevation Fitting

Calculate the four parameters and elevation fitting parameters at the same time,

as in Figure 2-15, when adding the point pair, check the plane and elevation, the top
and bottom of the checkbox of the point name will show "plane" and "elevation",
which means that this point pair will participate in the calculation of the four

parameters and elevation fitting parameters at the same time.

| [VFet [ Elevation |
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The calculation results are shown in Figure 2-16. The four-parameter results and
the elevation fitting results are divided into two pages for display and can be switched
by sliding left and right.

Note: The point pair data used to calculate the seven-parameter and
three-parameter can not be used for the calculation of the four-parameter and
elevation fitting parameters, these two types of point pair data can not be
generalized, and the calculation of these two types of parameters need to select

the point pair data separately!

2.3.2 Calculation of Point Calibration Parameters

Used to calculate plane and elevation translation parameters between two
coordinate systems. Usually, the point correction parameter can be used in the
following two cases:

1. Only one Beijing 54, national 80 coordinates or only one and WGS84
coordinate system rotation is very small under the coordinate system, the reference
station set up, the mobile station can be direct to a known point, measurement of the

current known point of the WGS84 coordinates, input the local coordinates of the
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known point, click on the [Calculate], the known coordinates and the current
coordinates of the amount of correction of dx, dy, dz, click on the [Apply]. After
applying the calibration parameters, the coordinates of the measured point will be
automatically corrected to the coordinates of the same coordinate system as the known
point by the calibration parameters.

2. Assuming that a project has been built after the parameters are calculated, the
normal work for a period of time, due to objective reasons, the second operation does
not want to set up the reference station and the first time the same location, at this time,
you can use the point correction function, just the reference station arbitrarily set up,
open the first use of the project, move the station to a known point (can be the last
measurement of the fragmentation point) on the correction coordinates can be. The
correction method is the same as in the first case.

Notes:

1. If the base station is set up in the same position every time, but the
coordinates of single-point measurement are used to start up every time, point
correction is also needed.

2. If the datum station is set up in the same position (if there is any change in
the height of the instrument, it is necessary to re-measure and set it up), and the
base station uses the last WGS84 coordinates to start the datum station by default
every time the base station is turned on, then there is no need to carry out the
point correction.

3. If the datum station is set up at a known point and starts with single point
coordinates, the mobile station can enter the known point coordinates of the
datum station anywhere for correction after receiving the datum station startup
coordinates.

4. If the datum station is set up at an unknown point, then the mobile station
must go to the known point to enter the known point coordinates, measuring the
current coordinates to carry out corrections.

Calibration Methods:
As shown in Figure 2-17, point correction in the calculation page to select a

known point, the source point can be manually input or measured directly on the
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known point to obtain, click [Calculate] to switch to the "Results" page, as shown in
Figure 2-18, check [Apply] click [OK] to save the parameters. Check [Apply] after the

"current point" shows the coordinates of the corrected point, the receiver will be

placed on a known point to check whether the corrected coordinates are correct.
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Check [Manual Input] if [Application] is unchecked to input the correction
amount manually, and the receiver must be in the positioning state when inputting
manually.

BLH means the correction amount is displayed in latitude and longitude format,
and NEZ means it is displayed in meters.

If the base station is set up in the same location and a single point coordinate is
used for each power-up instead of repeated station setup, if the software records the
current base station coordinate and the first base station coordinate, then you can select
the current base station to coordinate at the source point and the first base station
coordinates at the known point, and you can calculate the difference between the two
base stations. When selecting the base station coordinates, the last row of the
coordinate list is the current base station coordinates, and the last column can view the
recording time of the base station coordinates. Every time the base station coordinates

change, the software will record the base station coordinates.
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2.4 Coordinate Data

The coordinate data interface is shown in Figure 2-19, which is divided into three
interfaces: measurement points, stakeout points, and control points. When the number

of points exceeds 100, it will be displayed on pages, 100 points per page.

2.4.1 Measure Point

Displays measured fragment points. Measured points cannot be added manually,
but can only be obtained by measuring or importing a handbook point library file.

[Find] Enter the characters contained in the point name to find, as shown in
Figure 2-20, and Figure 2-21 for the results of the search, click [Refresh] can return to
the list of coordinate points.

[Graph Selection] As shown in Figure 2-22, by single-touch screen drag the box
to select the point, two-touch screen can move and zoom the graph. The selected point
symbols are displayed in blue. [Cancel Selection] You can cancel the selection.
Repeating the box selection will clear the last selection each time. You can [Modify]

the point data only when only one point is selected.
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[Selection Mode] Long press any point in the list of points to enter the selection

mode, enter the selection mode when the bottom toolbar is yellow, such as Figure 2-23,
at this time through the click or long press to select multiple points, has been selected
by the point of click again will be deselected, select the point of mode, click the
handbook return key to exit the selection mode.

In the case of selecting only one point, you can modify the point, positioning to

the map, and coordinates to generate two-dimensional code, such as Figure 2-24.
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[Modify] You can modify the point name, code, and antenna height of a
measurement point, as in Figure 2-25.
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[Positioning on The Graph] Centers a selected point in the graphical interface to

visually display the location of the point.

[Coordinate Generation QR Code] Generate a QR code for the plane coordinates
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and elevation of a selected point to share this coordinate data, as in Figure 2-26.

2.4.2 Stakeout Point

As in Figure 2-27, the imported stakeout points are displayed, and in the "Import
and Export" interface, you can import stakeout points through files. Selection mode
and the same method of measuring points, selecting a stakeout point can be modified,

such as Figure 2-28.
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2.4.3 Control Point

As shown in Figure 2-29, control points can be obtained by measurement, manual

addition, and file import.
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N(X) 2797968.3960 N(X) 2797968.3960
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Already stakeout No Already stakeout No

Madify

Figure 2-29 Figure 2-30
[Add] Add control points manually, as in Figure 2-30, you can manually enter the
coordinates of the control points. BLH inputs WGS84 latitude, longitude, and geodetic
height, and NEh inputs local plane coordinates and elevation. When switching
between BLH and NEZ, the input coordinates are forward and backward calculated
according to the coordinate system parameters of the current project. The coordinate
source can be obtained by scanning the QR code, point library already point selection,

and map selection already point.

2.5 Import and Export

Export the graphic data, original measurement point data, stakeout point library,
and control point library in the project to different formats or import the data from the
file to the handbook.

The default path of export is the "data" file in the project path, you can choose the
path of export, and the program will create a new "data" folder under the chosen path,
and the data will be saved in it.

The default file name of the exported file is the same as the project file name, if

there is a file with the same name in the data export file directory, you will be
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prompted that the file already exists, and clicking "Overwrite" will overwrite the

existing data.

2.5.1 Measure Point

Export

As shown in Figure 2-31, the original measurement point file (*.pot) cannot be
opened and used directly on the computer, and the measurement point must be
converted to other formats to be used on the computer. Measured point data can be
exported in the following formats: Southern CASS7.0 (*.dat), customized (*.txt),
customized (*.csv), AutoCAD (*.dxf), kml file (*.kml), shp file (*.shp), coordinate
checklist (*.xls).

4= Back File browsing Goto -

Istorage/emulated/0/RTKdata/ 20231007 /data

T.dat

Option

CASS format(.dat)
CAD(.dxf)

kml file(.kml)

shp file(.shp)

Coordinate
Checklist(.xls)

File name:

CASS format(* dat) g
Figure 2-31 Figure 2-32

Measured points exported in dxf graphic format are a point symbol + point name,

which can be associated and selected when the CAD grouping is opened, and saved in
the ZDH (Spread Point Number) layer.

Points collected using the line measurement function will be automatically added
to the code ("L" for the start of the line code, "+" for the connection of the last point
code), exported to the southern CASS7.0 format will export these codes. Using the

CASS short code recognition function can automatically connect the line.
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[Recalculate exported coordinates using current coordinate parameters]| After the
measurement is completed, if the coordinate system parameters have been changed,
you can recalculate the coordinates using the currently set parameters when exporting
the coordinate data, including projection, datum conversion, plane conversion, and
elevation fitting (not including point correction). It only recalculates the exported
coordinates and does not modify the coordinates in the point library. Modification of
coordinate parameters exported can not modify the graphics.

[Filter elevation disabled points] When checked, the points marked as elevation
disabled during measurement will not be exported.

[Export] Open the export interface, as in Figure 2-32, click on the upper layer to
select other paths, and click Save to complete the export.

How to customize the export format
If you select Customize (*.txt) or Customize (*.CSV), click the [Define Format]

button to enter the customization interface, as in Figure 2-33.

e Edit custom format

Format
name

Splitter file extension

- dat w

r‘ormat preview

Number,Mame N E Elevation
Optiona ek Selected field

(v Number Number

(] Name Mame

© N N

] E E

& Elevation Elevation

g Latitude

@) Longitude

Figure 2-33
I. Click on the "Optional Fields" list option, and the selected fields are
automatically populated into the "Selected Fields" list, you can sort the fields by
moving up and down, and you can delete the selected fields by deleting them. The

"Output Content" also displays the currently selected fields in order.
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2. [Settings] button can be angular format, floating-point precision (coordinates
of the number of decimal places), split symbols, and whether or not to include the
format file header settings, click [OK] to complete the setup.

3. Select the fields to complete and click [OK] to complete the custom formatting,

in the export interface click [OK] to complete the export.

2.5.2 Graphs

Export

Graphic files (*.gsc) drawn by the current project can be exported to AutoCAD

(dwg, dxf) and shape file (*.shp) formats.
1. CAD (dwg. dxf) File Export

The attributes, line types, layers, etc. of the plot elements with attributes are
compatible with CASS. When exporting graphics, you can choose to export survey
points, elevation points, area lines, ingestion icons, and ingestion file names at the
same time, as in Figure 2-34.

[Export Options]

Measure Points: original measure point data, point symbol + point name, saved in
ZDH (spread point number) layer, point symbol, and point name in CAD to establish a
grouping, open the grouping can be associated with the selection.

Elevation Points: Elevation data of the original measurement points, point
symbols + elevation notes, saved in the GCD (Elevation Points) layer, you can query
the properties in CASS. When "Filter disabled elevation points" is checked, the
elevation points will be marked as elevation disabled when not exported for
measurement.

Area Lines: Export the range lines and notes of the area measurements to the
graphic.

Recording Icons: When photos, audio recordings, and video recordings are
inserted into the drawing, the icons of these symbols will be exported when the
drawing is exported (inserted in the form of a reference block, on the TK layer), so
that you can know where the pictures are inserted in the CAD when drawing the

interior, and so on.
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Recorded File Name: When you insert photos, audio, and video in the graph, the
file name of these photos and so on will be exported to the graph when exporting the
graph, which is convenient for users to find and view these files according to the file
name. (Recorded files are saved in the media folder in the project path, you need to
copy them to your computer by yourself).

2. shp File Export

When exporting the files, only polylines and hand-drawn lines can be exported,
and three files with the same name will be generated for each export: a graphics file
(*.shp), an attribute file (*.dbf), and an index file (*.shx). The coordinate type of the
graphic file can be either geodetic (WGS84 latitude and longitude in degrees) or
planar.

Import

Graphics import support import CAD (dwg, dxf) and shape files (*.shp),
handbook graphics files (*.gsc), select a file format, click [Select File], in the file
browsing interface, select the file and click [Open] to import.

Generally, a shape file consists of three files with the same name: a graphics file
(*.shp), an attribute file (*.dbf), and an index file (*.shx). The software does not read
the index file when importing the shape file but reads the attribute file if it exists.
When reading the shp file, you need to choose the format of the imported coordinates:
latitude and longitude (degrees) or plane coordinates (meters).

Note: The imported CAD and shp files will be displayed as the base map,
and the base map cannot be edited. After importing the base map, you can view
the number of elements contained in layers, set the filtering display element type,
and so on, in "'Settings'' - ""Display Settings'' - ''Base Map Management'' in the
measurement interface. ''After importing the base map, you can view the number
of elements contained in the layer, set the filter to display the element type, and so
on.

Import Handbook Graphics File (*.gsc) allows you to import graphics files from
other projects into the current project. The imported graphic will be used as the base
graphic when "Use as base graphic" is checked, otherwise, the imported graphic will

be added to the graphic file of the current project. If the graphic already exists in the
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current project, you will be prompted with "Existing graphic data", you can choose to
replace the existing data or add graphic data.

Note: The imported graphic data does not support the undo operation, you
can delete the base map in 'Settings'' - ''Display Settings' - ''Base Map

Management''!

e Export graphic
Farmat CAD(* dwg) v
CAD version CADZO04 v
Export option
|Measure [ |
| Point | |Paint Code Area line
l: Elevation paint i?::;:g;?midd&n

S [ e

Figure 2-34
[Simple Code Recognition Automatic Linking] Import Southern CASS7.0 (*.dat)
coordinate data, the software automatically connects the polyline according to the code
of the point.

nmn

The rule of simple code recognition: if the code is "+" or "-", it will be judged as
a line, if it is other characters, it means the began, end, or independent point of the
polyline, which is similar to the recognition of the simple code of Southern CASS, but
the plotted polyline doesn't recognize the attributes of the line, and it doesn't However,
the drawn polyline does not recognize the attributes of the line, nor does it recognize
the code of independent features, and it only draws the non-attributed polyline.

[Open] Select a data file containing the code, after opening the file, the software
automatically recognizes the code to connect the lines, and the drawn polyline is

stored in the current graph.
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Simple code recognition is mainly to facilitate other types of instruments (no
mapping function) field coding mapping, and on-site pouring into the handbook
software plotting. For example, if you use the total station to measure the house in a
coding way, if the total station supports an SD card to export data, then you can import
the dat file to the handbook for drawing on the spot through an SD card or other

means.

2.5.3 Stakeout Point

Export

You can export the current stakeout point file (*.fyp) to text (*.txt), Southern
CASS 7.0 (*.dat) format, and dxf file, as in Figure 2-35.

Text (*.txt) format:

Roll Call, E, N, H, Mileage, Description, Whether Sampled (0:Not Sampled
1:Sampled)

Southern CASS format: Roll Call, E, N, Z

Click [Export] to export the stakeout point file.
Import

Import the stakeout point from the file, you can import the text (*.txt) or Southern
CASS7.0 (*.dat), customized format (*. *), as in Figure 2-36, select a file format, click
[Select File], select the file in the file browser interface and click [Open] to import.

Text (*.txt) format:

Roll Call, E, N, H, Mileage, Description, Whether Sampled (0:Not Sampled

1:Sampled)

When importing a txt file, the mileage, description, and whether or not the sample
has been placed can be empty, but the semicolon cutoff character must be retained.

When importing custom format, after selecting the file, the custom format
interface will pop up, such as Figure 2-36-1, set the format and click [OK] to import.
If the format is not consistent with the format of the file, it will lead to reading failure.
The custom format is edited in a text file on the computer beforehand, and each line of
data can be separated by commas or semicolons.

If the stakeout point already exists in the current project, you will be prompted to
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add or replace the stakeout point when importing it again.

Note: Do not rename the imported stakeout point numbers, and the

Format
name

Splitter file extension

separator should be a comma.

e Export stakeout paints

File format CASS format{.dat) 3

Name,Code E N Elevation

B 1 W | | dat v
Format file header OFF ) U
=

Option :
i

ormat preview
M,.E Elevation Description

CASS format(.dat)

Optional field Selected field
Stake out point(.csv| @) Wi N
datftxt)
o N E
CAD(.dxf) o E Elevation
kml file(.kml) v Elevation Description
)  Description
shp file(.shp) (y Already staked
- out
() Nullvalue

FOIITIB‘ i —

Figure 2-35 Figure 2-36 Figure 2-36-1
2.5.4 Control Point

Support Southern CASS7.0 (*.dat) and dxf format export, such as Figure 2-37,
click [Export] to export the control point file. Import supports CASS7.0 (*.dat) format
and customized format (*. *), as in Figure 2-38, click [Select File], select the file in the
file browser interface, and click [Open] to import control points.

If control points already exist in the current project, you will be prompted to add

or replace them when importing control points again.
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& Export control points

% Import control polnts

File format CASS fammat{dat) File format CASS farmat(.dat)

Name Code,EN Elevation name,Code EN Elevation

==
Format file header DF@ Format file header Cﬂ:;g
Preview DFD

Format Manager “ Format Manager Ok

Figure 2-37 Figure 2-38
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Chapter III. Instruments

The second page of the main interface of the software is the instrument settings

page, as shown in Figure 3-1.

= == ==

[=)) =il =1

%4 ik /N
Connection Rover Base
& i
Static Debug Simulative

=
[ &
& &
Device Settings Cors Device Register

@ v

Device Calibrate Sensor Laser calibration
Information

&) e x

= 1
Project Survey Tool

Figure 3-1

The icon state when the instrument is connected 1is ?‘/ 'g , and the disconnected

state is é}@ .
3.1 Connecting Instruments
3.1.1 Bluetooth Connection
Click [Connect Instrument] to enter the connection interface, as in Figure 3-2, the
connection method selects Bluetooth, the vendor selects "GoodSurvey" when

connecting the receiver of GoodSurvey, and you can also connect the receiver of other

vendors, and support the parameter configuration of the receiver of some vendors.

34



e Bluetooth connection

e Connection

Instrument not connected

Paired devices

Working Mode ML223030029 Previous connection

SN mac; 001EI07674:90

Firmware

verion {wazzuaonom )

Expired time mac; ChATBCEEE400

Type () GNSS [HL620230001 Last Connected

S mac; DB 016 EGA2

Device Model | [ 65 - E'sLeznzsuoua ]
moc: 0010 16EC4E

Mode Bluetooth v E-lLszozsuuoz J
mac: GOYEN0ET4:6E

Antennatpe HLS > E—n_szozsnnos J
mac: DIR 0 IGECTF

] Start Software Automatic Connection

| | Connect previous device:ML223030029

——
Figure 3-2 Figure 3-3
Click [Connect] to enter the Bluetooth connection interface, as shown in Figure
3-3 [Scan] Scan the nearby receiver Bluetooth, and click a Bluetooth device to
connect.
Connect to The Last Device: When the connection method is Bluetooth, check
[Connect to The Last Device], and try to connect to the last connected device

Bluetooth when you click Connect, if you don't check it, you will enter the Bluetooth

list to select the Bluetooth device again.
e Connection

Instrument connected
Warking Mode Rover
SN HLE20230008
Firmware HLE-UB9B0-980_v2.73
wversion
Expired time  Indefinite

Type (&) GNsS

Device Model ' GS v
Maode Bluetooth v
Antenna type  HLE )

| | Start Software Automatic Connection

|: Connect previous device:HL620230008

Figure 3-4
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After successful connection, the current receiver operating mode, instrument

number, and registration expiration time are displayed, as in Figure 3-4.
3.1.2 Connecting Handbook GPS

As in Figure 3-5, the connection method selects the handbook GPS, in the case of
opening the handbook GPS, clicking on the [Connect] button program calls the
handbook's own GPS data for positioning, and the handbook GPS carries out rough

positioning without using the receiver.

% Caonnection
Instrument connected

Working Mode

SN

Firmware

version

Expired time

Type (#) GNSS

Device Model ' G3S v
I Meridian ML2

Made Mabile phone GPS v
' Meridian M2Pro

Antenna type  HLB ) =y
' Other

.j Start Software Automatic Connection

Figure 3-5 Figure 3-6

3.1.3 Connecting Total Station

As in Figure 3-6, the instrument type selects the total station, uses the handbook
to connect the total station to measure, and gets the measurement coordinates for

plotting in real time. Support many kinds of total station connections.

The total station does not come with Bluetooth, you need an external Bluetooth to

serial cable.
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3.2 Base Station Setup

Click [Base Station Setup] to enter the base station setting interface, such as

Figure 3-8.

<_ Base setting g

PhoneNewerk  k )

Ground point coordinates 5 v @

(%) Bun () Nen

B 25:17:11.43609N —
L 110:18:54.64493E ‘ ;
H 133.0112

Antenna height 0,993 Pale height )

.Message farmat CMR v ]

Cutoff angle (*) 10

IPDOP limit value 3

Raw Data W

Figure 3-8 Figure 3-9
The main purpose of the base station settings is to set the base station parameters

and transmitter coordinates of the base station.

3.2.1 Base Station Parameters

There are several ways to input the coordinates of the base station transmission,
you can directly input the WGS84 latitude and longitude or local plane coordinates,
through the point library selection, or through the base station single-point localization
smoothing acquisition to obtain the WGS84 coordinates of the point where the base
station is located.

When the station is set up arbitrarily at an unknown point, the height of the
instrument can be left out if the coordinates of the point are collected by smoothing.

When the base station is set up on a known point on the ground and the
coordinates of the known point are input, it is necessary to input the height of the
instrument at this time, and the height of the instrument is generally chosen to measure
the inclined height.
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BLH: The input is the WGS84 latitude and longitude;

NEh: The input is the local plane coordinates (meters);

When switching between BLH and NEh, the program uses the coordinate system
parameters of the current project to perform forward and backward arithmetic
conversion of the input coordinates.

Note: Setting up the station at any location does not mean inputting the
coordinates arbitrarily. The base station will not work when the input
coordinates of the base station deviate from the actual, and the base station will
be alerted if the input coordinates differ from the actual, as shown in Figure 3-9.

The next time the base station is powered on automatically start the receiver by
default using the last base station coordinates to start the receiver, the premise of this
way of working is that the base station must be fixed at a point to work (the instrument
height can not be changed), if you move the station or change the antenna height and
need to modify the parameters of the base station, it is necessary to utilize the
handbook for the setup.

If the coordinates of the currently used base station differ greatly from the actual
ones, the instrument will indicate the large deviation and automatically smooth the
acquisition of a point as the base station coordinates.

Message Format: This refers to the differential format in which the base station
transmits, mainly sCMRx (Tri-Star), RTCM3.2 (Tri-Star), CMR (Dual-Star), and
RTCM3.x (Single-Star).

Note: To use Tri-Star please use SCMRx or RTCMa3.2 format.

[Cutoff Altitude Angle] The altitude cutoff angle (5 to 30 degrees) of the
satellites received by the base station that is involved in the solver.

[PDOP Limit Value] Limit the maximum PDOP value transmitted by the base
station.

[BeiDou Satellite] Select to enable or disable the use of BeiDou.

[GLONASS Satellite] Select to enable or disable the use of GLONASS satellite.

GPS satellites are on by default, and the satellite switch will not take effect until
the base station is set up successfully.

[PPK Mode] When PPK mode is turned on, the reference station records a static

38



file (the saved file name starts with PPK) while doing RTK. If the mobile station also
turns on PPK mode at this time, PPK measurement can be carried out in the smooth
acquisition boundary.

When using the PPK measurement function, the reference station and the mobile
station need to record the static file at the same time and use the post-processing
method to calculate the coordinates when there is no differential signal. If PPK is
checked in the smooth acquisition interface, the point will be marked as a PPK
measurement point. In the interface of "Import and Export”, you can import the

post-processing result file to correct the coordinates of the PPK measurement point.

[Setup] Click the Setup button to send the current parameters to the receiver and

set it to the base station working mode. After the base station mode is set successfully,

the base station button is checked /1\@ )

[Data Link] Enter the base station data chain setting interface, you must set it to

base station mode before you can set the data chain of the base station.

3.2.2 Base Station Data Link

Set the communication mode between the reference station and the mobile station,
and the communication modes include built-in radio, built-in network, WiFi, built-in
radio + built-in network, built-in radio + WiFi, and external radio.

Internal Radio

As in Figure 3-10, the built-in radio frequency can be selected by channel or
customized input, and the power can be selected from high, medium, and low. Radio
protocols can be selected from TRANSEOT, Trimtalk, HITARGET19200,
HITARGET9600, SOUTH19200, and SOUTH9600. Compatible with other brands of
radios can be selected from the corresponding protocols, for example, SOUTH
protocols can be used to communicate with Southern Instruments, and HITARGET
can be used to communicate with ZHONGHAIDA.

When the base station uses Tri-Star 's message format (SCMRx or RTCM3.2), it
1s recommended to use the SOUTH19200 protocol.
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Figure 3-10 Figure 3-11
Internal Network

The receiver uses the cell phone card GPRS traffic to access the Internet and
forwards the differential data through the good test server, or connects to the CORS
server to get the differential data. You need to enter IP, port, source node, and
password, as in Figure 3-11.

The receiver has a built-in GPRS antenna and does not need to insert an external
GPRS antenna.

[Source Node] Each base station connects to the server with the source node as
the unique identification number, the source node can be customized, as long as the
server does not exist in the source node, if the source node already exists, the
connection failure will be prompted. [Get] button to get the source node that currently
already exists on the server.

[Password] Enter the connection password

[Select] button, you can select the preset server parameters in the list, or enter
commonly used server parameters for easy selection, such as Figure 3-12, long press
an item in the list of server addresses can be edited or deleted (the built-in default
address can not be edited or deleted), click on an address can be automatically filled in

the server parameters.
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Click [Add] to add commonly used server address parameters, such as Figure
3-13, name, IP, port is required, access point, user name, and password can be optional.
Click the [OK] button to complete the addition, [Back] to cancel the addition, and exit
the add interface.

Note: For other manufacturers of mobile station receivers to connect the
reference station source node established by the good test receiver, please use
CORS mode to connect, at this time, the user name can be entered arbitrarily,

and the source node and the password can be entered correctly.

@ Server address

Name P Port »

Goodsurvey  44gag 104177 8885 2
server

Port
The following are optional

Mount Point -

Username

Password

mLCﬂn eSS m“

Figure 3-12 Figure 3-13

After all the parameters are set, click the [Setup] button to set the parameters to

the receiver.

Note: When setting up the built-in network data chain, the module takes a
long time to initialize for the first time and connects very quickly later!
WiFi Data Link:

The host can be connected to any device with WiFi (including cell phone hotspot,
router ), using WiFi1 instead of cell phone card Internet access function, go to the
network to send and receive differential data.

In the past, receivers used to send and receive differential data over a network
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using a cell phone card, usually by taking out the card and inserting it into the receiver,
or by running an additional cell phone card. Now the mobile station allows the user's
cell phone to create a WiFi hotspot for the receiver to connect to, eliminating the need
to plug in the card or run an additional card.

The parameters of the WiFi data link have more WiFi hotspot names and
passwords than those of the internal network, as shown in Figure 3-14.

If you know the hotspot name and password, you can input them directly, if you
want to create a hotspot or scan a hotspot, click the [Configuration] button behind the
hotspot name to enter the WiFi setting interface, as in Figure 3-15. click [Scan] to scan
the hotspot in the vicinity, and click the list to select a hotspot to fill in the hotspot
name input box.

If you want to create a hotspot for the receiver to connect, you can turn on the
shared hotspot in the system settings of the handbook.

Please refer to the settings of the internal network for server parameters.

After all parameters are set successfully, click the [Setup] button at the bottom to
set the parameters to the receiver.

After setting the WiFi data link successfully, the receiver will automatically

connect to the WiFi hotspot internet connection server.

<_ Base data link A =.| B :: e WiFi configuration
[ Mode: WiFi netwaork v | Scan list Scan nearby hotspots
Hot name! haoce-2 /’;‘\h(‘,?;ﬂ'i
Hot password: s sesssessns L] 7 TP-LINK_401
2 \.' ’:-\
Connect mode NTRIP | 7201 EHmE
; i = he301
Server m Select
= he-302
IP | 1B0.141.88.241 W | Port 2010
- 201
Mount point. mpaint v = TP'LlNK_BﬁBD
Usemame ragt ~ he302
Password s+ sses @& = HP-Print-91-LaserJet Pro MFP
- ¥FigiaogiacE
~ NOVA_BEDO
- djb666
Figure 3-14 Figure 3-15

Internal Radio + Internal Network

As shown in Figure 3-16, the use of the internal radio and the internal network to
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send differential data simultaneously is limited to the use of the base station, at which
time the mobile station can choose to use the radio or the network (internal network or

WiFi) in order to receive the differential data.

& Base data link el Vi ? €— Base data link
| Mode Built-in radio + built-in netliitk | | Mode Built-in radio + WiFi v | | Made External radlo v |
Channel 1 ¥ Freg 1 Channel 1 ¥ Freg 125 m
Power High Y Protocol SOUTH19200 W Power High Y Protocol SOUTH19200 W
< > 4
Server W Hot name: haoce-2 Configuration
IP| 180.141.88.24 w | Port 2010 Hot pagsword: sseesvnrones »
Mount point] mpoint! 5 Al Get MountPolnt Server W
Username  ragt IP| 180.141.88.241 wr | Port 2010
Password sssses a0 Mount point, mpoint1 . Al Get MountPoint
You need to insert the built-in radio
antenna Username ragt
Password s+ss=s a

You need to insert the bullt-in radio
antenna

Figure 3-16 Figure 3-17 Figure 3-18
Internal Radio + WiFi

As shown in Figure 3-17, the simultaneous use of the internal radio and WiFi

Internet access to send differential data is limited to the use of the base station, at
which point the mobile station can choose to use either the radio or the Internet
(internal network or WiFi) to receive the differential data.
External Radio

You can choose to use an external radio in the base station mode, as shown in
Figure 3-18, and the channel and other parameters of the radio are set on the host of

the external radio.

3.3 Mobile Station Setup

3.3.1 Mobile Station Parameters

Click [Mobile Station Setup] to enter the mobile station settings interface, as in
Figure 3-19.
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Figure 3-19

[Cutoff Altitude Angle] The altitude cutoff angle (5 to 30 degrees) of the satellites
that the mobile station is involved in solving.

[PDOP Limit Value] Limit the maximum PDOP value of the mobile station.

[BeiDou Satellite] Select to enable or disable the use of BeiDou.

[GLONASS Satellite] Select to enable or disable the use of GLONASS satellite

GPS satellites are on by default, and the satellite switch will not take effect until
the mobile station is successfully set up.

[PPK Mode] When PPK mode is enabled, the mobile station records static files
(the saved file name starts with PPK) while doing RTK. When PPK mode is turned on,
PPK measurements can be made in the smooth acquisition boundary.

[Setup] Click the Setup button to send the current parameters to the receiver and

set it to the mobile station working mode.
After the mobile station mode is set successfully, the mobile station button is
%
checked rover |

[Data Link] Set to mobile station mode in order to access the mobile station data

link setting screen.
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3.3.2 Mobile Station Data Link

Set the communication method between the mobile station and the base station.
Communication methods include internal radio, internal network, WiFi, and CORS
relay station.

Internal Radio
The internal radio of the mobile station is the same as that of the base station,

select the channel or customize the frequency value and choose the corresponding

radio protocol.
Internal Network

As in Figure 3-20, you need to enter the source node, user name, and password
when connecting to CORS, and the connection failure will be prompted when the
CORS account is occupied or the account password is wrong.

When connecting to the base station of the measurement server, you only need to
input the source node and password, and the user name can be input arbitrarily, and the
source node and password are the same as those inputted by the base station in order to
connect successfully.

Note: Use the internal network without plugging the external antenna.

e Rover settings

Cutoff angle (%) 10 v Cutoff angle (*) 10 -

PDOP limit 3 PDOP limit 3

PPK mode I OFF PPK mode T OF

Mode! Built-in network v Mode! WiFi network v
Hot name: Confi

Connect mode: NTRIP haoce-2 gurat

B e e -

P 118.89.104.177 - Connect mode: NTRIP

Port 8885 Server a @

Usemame ragt P 118.89.104.977 b 4

Password v Port B885

Mount paint 1 w Lleamama rant

Figure 3-20 Figure 3-21
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WiFi Data Link

The mobile station WiFi data link is a connection to a nearby WiFi hotspot
(shared WiFi created by a cell phone or router WiFi, etc.) to connect to the network to
obtain differential data, which requires the input of the WiFi name, password, and
CORS parameters, as shown in Figure 3-21.

Handbook Difference

Handbook Differential uses a handbook network to connect to a server or log in
to CORS, which requires the handbook to have Internet access (either by inserting a
card in the handbook or by the handbook connecting to a nearby WiFi).

CORS Relay Station

CORS relay station is used in the case of only one CORS account for the
simultaneous use of multiple mobile stations within a certain range, reducing the cost
of purchasing CORS accounts for users. The relay mode is categorized into radio relay
and network relay.

Note: CORS relay station mode can only be set when the working mode is
a mobile station.

[Radio Relay]

One mobile station connects to the CORS server through the network and
forwards the received differential data to other mobile stations through the internal
radio, and this mobile station, which functions as a relay, also carries out operations
normally without being fixed in one position. The data link method of the other mobile
station is set to the internal radio, and the channel is correct. As in Figure 3-22, you
need to enter the internal radio channel, power, CORS server, and account parameters.

If the cell phone signal is not good in the survey area, you can find a high point
with a good cell phone signal and set up one mobile station fixed and motionless (also
need to lock the satellite), which is specially used for the radio relay to forward the
CORS differential data.
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e Rover settings :I:I]] :;*u -:: ? e Rover settings :;:IJ .__ﬂ, j: ?
Cutoff angle (°) 10 - Cutoff angle (7) 10 -
PDOP limit 3 PDOP limit 3
PPK mode TV oFF PPK mode
Made: CORS relay station A 4 Mode: CORS relay station v
Retay mode (@ ) Radio Relay mode; (@ ) Radio
Netwark method: WiFi v Network method: Built-in network. W
Praotocol S0UTH19200 v Protocol SOUTH19200 v
Channel i v Channel 1 w
Freq Freg
Power High v Power High v
Hot name: L m - -__

Adwvance Advance Apply
Figure 3-22 Figure 3-23

For radio relay, you need to enter the parameters of the internal radio and the
parameters for connecting to the CORS server. The receiver needs to insert a cell
phone card when the connection method is a internal network and enter the available
WiFi hotspot name and password when it is WiFi.

[Network Relay]

The CORS differential data is forwarded through the GoodSurvey server. After
setup, a source node is created in the GoodSurvey server, and other mobile stations
can get the differential data by connecting to this source node.

In "Relay Server'', you need to input the IP and port of the GoodSurvey server,
input the source node to be created, and the password, for example, the relay source
node in Figure 3-23 is cors-zj (you can define it arbitrarily, it is not the same as the
existing source node).

"CORS Server' needs to enter the IP, port, source node, user name, and
password of the CORS server.

Other mobile stations connect to this relay source node and connect to the normal
base station, such as Figure 3-23-1, enter the IP of the relay server, port, and source

node, select the above-established relay source node "cors-zj", enter the password, and
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click the [Set] button.

Note: Other manufacturers of mobile stations connected to the relay source
node when you choose CORS connection, such as Figure 3-23-2 for the Southern
Engineering Star connection method, in which the user name can be entered arbitrarily,

enter the correct access point and password can be.

Teed O 45 A Flasd Qa 45

6 Rover settings :u::;]_?\, ':‘ ? (— Rover settings :\:;:ER_, 6 ?
Cutaff angle (%) 10 -

Power High v
PDOP limit 3 - F

Hot mame:

- haoce-2 E

PPK mode OFF

HO e [ammmnaaseas @

password: =
Mode: CORS relay station v
Retay mode: | @ | Radio

1P 118.89.104.177 b 4
Metwork method: WiFi v

Port BEBS
Protocel SOUTH19200 v

Username ragt
Channel 1 v

Password
Freq

Mount point 1 b4
Power High v

ol Get MountPoint
Hot name: L m
Figure 3-23-1 Figure 3-23-2

After Mobile Station A, which sets up the network relay, is successfully set up,
Mobile Station A will automatically connect to the relay source node. Network
interruption or shutdown of Mobile Station A during operation will not affect the
established relay source node, as long as there are still mobile stations connected to the
relay source node, the relay source node will continue to work. As long as there are
still mobile stations connected to the relay source node, the relay source node will
continue to work. If there are no receivers connected to the relay source node, the
relay source node will be cleared after a certain time. The relay source node will also
be cleared if the logged-in CORS account goes offline due to network abnormality of
the server, etc., and needs to be reset.

When the CORS account has been used as a network relay, the mobile station
uses this account again to set up the network relay, if the parameters of the relay server

used are exactly the same as those of the one that has been set up, the mobile station
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can directly access this source node, otherwise, it will indicate that the CORS account

is occupied.
3.4 Static Setup

Click [Static Setup] to enter the static settings interface, as shown in Figure 3-24.

(— Static collection settings

[Sampling interval 18 v
Mame ptoo
Cutoff angle (%) 10
POOP limit 3
: Also record the Rinex format Prompt
Wntenna height 0.000 ure you want to stop static
fn:{tir:}réa measurement Slant height from niga.
Antenna X7 h

Static status: not collected

Figure 3-24 Figure 3-25

[Sampling Interval] The sampling interval is built-in and can only be selected via

a drop-down list, with options including 1 second, 5 seconds, 10 seconds, 15 seconds,
30 seconds, and 60 seconds.

[Point Name] Only 4 digits and letters can be entered

[Static Altitude Angle] The altitude cut-off angle of the satellite during static
acquisition, input range 5~30 degrees.

[PDOP Limit] Maximum limit of satellite PDOP for static acquisition.

[Instrument Slant Height] Input the slant height when setting up, the instrument
recording static file is automatically calculated as the phase center height, and the
input slant height can not be smaller than the radius of the receiver.

[Record Rinex Format at The Same Time] The Static measurement process is
saved as a Rinex format file at the same time.

[Setup] Button sends the parameters to the receiver, the receiver working mode is
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set to static mode, if the satellite meets the requirements that is to start the static
acquisition, start the static acquisition when the [Setup] button changes to [Stop
Acquisition], as in Figure 3-25, click on the [Stop Acquisition] to stop the static
acquisition.

After the static mode is successfully set, the Static Settings button is

checked v .

3.5 Data Debug

You can view the original NMEA data, communication instruction data, etc.
[Refresh] Real-time refresh of the currently received data.

[Clear] Clear the currently displayed data.

[Save] Save the currently displayed data as a txt file.

[Send] Send the contents of the send box to the receiver.

SGNGST030645.00,1.71,0.01,0.01,69.6891,0.
SGNVTG,187.742,T,190.576,M,0.00045,N,0.00
SINS.NAVI,30645.000,0.000000000,0.000000
SINS.NAVI,30645,200,0.000000000,0.000000
SINS.NAVI,30645.400,0,000000000,0.000000
SINS.NAVI,30645.600,0,000000000,0.000000
SGNGGAN30646.00,2517.18576240,N,11018
$SGNZDA,030646.00,08,10,2023,475

SGNGSAM,3,05,23,13,15,18,29,24,,,,0.7,0.4.0.
SGNGSAM,3,70,86,60,84,80,79,71,85,,,0.7,0.4
SGNGSAM,3,03,0536,1534,,..,0.7,04,0.63*3
SGNGSAM,3,01,02,03,04,05,07,08,10,13,19,29
SGNGSAM,3,35,36,46,59,60,09,06,22,44,38,39
SGNGSAM,3,02,03,,...,0.7,0.4,0.6,5*3D %
SGNRMC,030646.00,A,2517.18576240,N,110
SGNGST030646.00,1.67,0.01,0.01,69.9879,0]
$GNVTG,172.192,T,175.025,M,0.00329,N,0.01
$INS.NAV1,30645.800,0.000000000,0.00000(
$INS.MAVI,30646.000,0.000000000,0.00000(
SINS.NAVI,30646.200,0.000000000,0.0 Duuudl
$INS. NAVI,30646.400,0.000000000,0.000000

Filter OFF

|/] refresh m w

Figure 3-26
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3.6 Analog Measurement

The handbook can simulate the measurement data in the simulation mode, which
makes it easy for users to familiarize themselves with and learn how to use the

software, as shown in Figure 3-27.

NZ7A7500906  oHD,028 18¢26
e Simulation E430825.015 V0,030 PUOPIA
= h-148.133 Fined
[Device movement nge
— — Click or drag on the screen to specify the device
‘ (%) Manual ([~ ) Auto (=) E{.’:Jg'm fcation
!Precisiun 0.02 m | .
, — o
Starting data Q | 1.800
- ‘ =
N: d
2797600.0000 - Manually move the
E: 430825.0000 receiver position
h: 150.0000 ,
\ L
Start
Figure 3-27 Figure 3-28

[Receiver Movement Method]

The way the mobile station position is moved in the simulation mode can be
controlled manually, automatically, and by an external simulator.
Manual Move

In Manual Move mode, the graphical interface displays the button to move the
receiver, as shown in Figure 3-28. When the Move button is checked, the receiver is
moved by clicking on the screen or sliding with a single touch. The analog mode
mainly uses the manual mode, which is more convenient for learning to use the
drawing function.
Automatic Move

When you select the auto mode, you need to input the orientation of movement of
the receiver, the receiver moves in one orientation at a set speed, if the orientation is
selected as "Random", the position of the receiver jumps randomly.

Orientation: The orientation in which the receiver is moving.
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Velocity: The speed at which the receiver moves, meters/second.
Accuracy: A random number is added to the receiver coordinate position.
Starting Data: Select Manual or Auto to simulate the initial position of the

receiver when the measurement is turned on.

[Start] button turns on the analog mode.
<_ Simulation

{- Simulation

{evice movement
|

(Bevice movement \
| » External

.' _' Manual (@ ) Auto ( — simulator . \ _' Manual (@ ) Auto ( X E;Tneﬂzlnr
IEi;i‘;?;‘;‘n?f 000:00:00.0000¢ [ | Rand : I%ﬁt{*‘:;n?f 000:00:00.0000¢ [ | Rend :
E:qp‘:‘:gg 0.1 mis | E:ﬂp‘;‘ggg 0.1 m/s |
;Precisinn 0.02 m ) ;\Precisinn 0.02 m ]
Egtaning data ' Egtaning data '
N 2797600.0000 N 2797600.0000
E 430825.0000 E 430825.0000

h: 150.0000 J | he 150.0000

] ————
Figure 3-29 Figure 3-30

Note: You can't connect the instrument when you turn on the analog mode, you
need to stop the analog measurement first, and you can't turn on the analog
measurement when you have already connected the instrument, you need to disconnect
it first.

External Simulator

External Simulator is a 3D simulation program for PC and Android. 3D Simulator
provides a virtual 3D terrain environment containing various terrain features and
allows you to walk freely with the receiver in the virtual environment.

Calling the external simulator requires the handbook to be connected to the
computer via LAN (the computer needs to be connected to a LAN with the handbook,
you can use a network cable or wireless connection).

As in Figure 3-30, when you select "external simulator" mode, enter the LAN [P
address and port of the external simulator program and click Connect, after the
connection is established, the simulator will send the coordinates of the receiver in the

simulated environment to the handbook in real-time, so that you can carry out the
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simulated measurement of topography and terrain through the 3D simulator, as in
Figure 3-31.

Figure 3-31

.
3.7 Other Functions
<— Device Settings € Device information
Device Information > Title W b
pre— Device number X7C21B00226
Qutput covariance i OFF !
Firmware Version X7-UB-EN-20230419
P (T oFF |
SpALEETTROS GNSS mainboard version "R4.10Build5617"
Device volume (i I ICCID NO NUM
Antenna X7 D> M N NUM
Registration Type Temporary registratic
Device registration ) T
Expire date 202311-04
Bluetooth to network > Work mode bover
Rover_Use GPS ON

Rover_Use BeiDou ON
Rover_use GLONASS ON
Raover_height angle 10

Rover_PDOF limit 3

Close

Figure 3-32 Figure 3-33
Instrument Information
Displays configuration information for the currently connected instrument, as in
Figure 3-33.
Antenna Type Management

Antenna type management, mainly to set or select the corresponding instrument
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type antenna for calculating the antenna height, as in Figure 3-34.

Radius (R): radius of the receiver;

Phase Deviation (L): the height from the phase center of the antenna (average of
L1 and L2 phase centers) to the instrument height measurement scale line (bottom
position of the lid).

Bottom to Height Measurement Scale (V): Height from the bottom (bottom of the
connector) to the instrument height measurement scale.
Tips:

1. Some manufacturers of instruments with measuring height scale lines, then do
not use the measuring height piece, at this time V and L are not 0, measure the slant
height with a steel ruler to the scale line;

2. There is no marking line generally use the height measuring piece, at this time
L is the distance from the phase center to the height measuring piece, V is 0, RTK
measurements generally choose the height of the pole, measure the slant height with a
steel ruler to the height measuring piece;

[Add] button can add custom antenna types, as in Figure 3-35, and the custom

antennas that have been added can also be edited and deleted.

&—  Antenna type management it JEDIES -I e Device registration
Antennatype Radius R Phasel High\ Add antenna parameters ¢ ‘
iDevice number
H& 0.0650 0.0236 0.093(
Model oo
PT4  0.0185 00186  0.078; Tyog " Temporary registration code
HL6 0.0220 0.0180 0106  [radius(R) 0.0000
Expire date 2023-11-04
HL8 0.0000 441.0000 806.60(  lbnace deviation (L) 0.0000
X7 0.0800 0.0290 0.038( Registration code

Bottom to high tick 0.0000

v )

Online registration | Device Register

(- Electronic fence
— registration

International
| Code

EENECE K=
Figure 3-34 Figure 3-35 Figure 3-36

Select an antenna type and click [OK] to complete the antenna selection. The

selected antenna parameters will be used to calculate the antenna height when

measuring points.
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Receiver Registration

Click the [Register] button to enter the registration interface, as shown in Figure
3-36, the registration type has a temporary registration code and a permanent
registration code. If the temporary registration code, is the day before the expiration
the receiver will voice prompt "registration code expires tomorrow" Users need to
update the registration code.

Enter 20 digits of the registration code, including letters and numbers, and click

[Register] to complete the registration.

3.8 Location Information Bar

In most screens there is a positioning information bar, as in Figure 3-37.

Handbook
Power

Number of
Satellites Used

Solution Type

Solution
Tcon

Differential Age

Fi gure 3-37 | Number of Satellites

Working Mode
searched

Solution type icon description:

@: Fixed Solution; ’:': Float Solution; @, Code Difference:

G): Single Point Solution; O: Unlocalized

Working mode icon description:

,® : Mobile Station; /R : Base Station; : Static; : Total Station;

i

Solution Type: Accuracy from high to low is mainly divided into fixed solution,

Analog Measurement;

floating solution, code differential, single-point localization, and not localized.

Differential Age: Differential data from the base station through the data link to
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the mobile station for solving time, the smaller the differential age, the better, for 0
when no differential data is received.

PDOP: The spatial geometric intensity factor of satellite distribution, generally
the better the satellite distribution, the smaller the PDOP value, generally less than 3
for the more ideal state.
Location Information

Click the "Solution Type" icon in the Location Information column to open the

Location Information interface, as shown in Figure 3-38.

| 63 Fixed Differential age 1 | | @ Fixed
<

Differential age 1 |

Narth 2797599.9907 Base coordinates
East 430825.0051 Latitude 25.16:59.75459N
_\Elevation 148.1330 ) Longitude 110:18:47.11892E
(Latitude 25:16:59.43100N || Altitude 149.9710
Longitude 110:18:47.47835E \Base ID 0ooo )
| Altitude 148.1330 (Base space distance 14.2721m |
HRMS 0.028 | | Base horizontal
distance 141533
R ; R ;
ol a.999  Base orientation 314°58°48,24984"
Heading 109:51:00.00000 ":El EAR \
P"SE gl 0.000(Straight height) 3
Speed 19,4460 km/h arameter
\Local time piyk gl R sl ll| Save base coordinates

Base information Base information

Location information

Figure 3-38

Displays the position information of the current point, including coordinates,

Figure 3-39

speed, solution status, time, and other information.

HRMS: Horizontal positioning accuracy

VRMS: Vertical positioning accuracy

Azimuth: Azimuth of receiver movement

Velocity: Speed of receiver movement

Time: Local time (you can set the current time zone in the project, the default is
East 8)

When the mobile station receives the base station coordinates, it can display the
base station coordinates, as in Figure 3-39, and the base station azimuth is the azimuth

from the current point to the base station.
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[Save Base Station Coordinates] Can save the base station coordinates to the
control point library.
Satellite Information

Click on the "Satellite" icon in the Positioning Information column to open the
Satellite Information interface, as shown in Figure 3-40.

Star Map

You can view the distribution of satellite projection positions, different icons
represent different satellites.

Multi-select box can choose whether to display (not disabled or enabled) GPS,
BD, GLONASS, or SBAS satellites, the corresponding number under the multi-select
box is the number of locked satellites.

Set the color of the satellite number according to the L1 carrier SNR of the
satellite: Gray<=15, 15<Red=<25, 25<Yellow=<35, 35<Yellow=<35. 25<yellow=<35,
35<yellow-green=<45, green>45.

Satellite Information:

L1 indicates the L1-band signal-to-noise ratio and L2 indicates the L2-band
signal-to-noise ratio, as shown in Figure 3-41, where different colors in the table
indicate different satellite types.

The signal-to-noise ratio is a measure of satellite signal strength. The range is
from 0 to 99, where 99 is the best, 0 means the satellite is not available, and a typical
good value is 40.

DOP (Depth of Precision Factor)

A quality marker for GNSS positions, the smaller the DOP value, the more
reliable the accuracy.

PDOP: Position (Three-Dimensional Coordinates), the spatial geometric intensity
factor of the satellite distribution, generally the better the satellite distribution, the
smaller the PDOP value, generally less than 3 for the more ideal state.

HDOP: Horizontal (Two-Dimensional Horizontal Coordinates).

VDOP: Vertical (Height).
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Chapter IV. Survey and Plot

4.1 Graphical Interface Introduction

As in Figure 4-1 Click [Survey and Plot] on the Measurement page to enter the

graphical interface, as in Figure 4-2.

N:2797600.002
E:430824.987

oH:0,028
av.0.030

Information Bar

i B i
ot g7
eI
Point Survey  Detail Survey Setting
n?® @ ]
éy- ésmA

Paint Stakeout  Line Stakeout  CAD Stakeout

by +

GIS collection More

Current Position

ATUD

Device

Project

Figure 4-1

The current receiver position is symbolized by

Horizontal Toolbar

T8/ 26
FDOP:36
Fixed
Age:

Sparkling

Figure 4-2

$

, the arrow indicating the

direction of walking movement and the center of the circle indicates the point.

[Top Information Bar]

As shown in Figure 4-3 and Figure 4-4, it is divided into two pages, swiping left

and right to switch the page, and clicking the Hide Expand icon on the left side to hide

and show the information page.
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Figure 4-4 Differential Age

Solution Type

[ Vertical Toolbar]

e
Calculate Polyline Points; Frame Zoom,; Full Map View;

= )

2 %
Point Acquisition; Hide, Expand;

[Horizontal Toolbar]

LL Open Plot Toolbar; mPan Graph; -Select Graphical Element;

—

~,
L>

Q... (. 0
Withdrawn; Redo; M Symbol Library; The Most Recently
Used Symbol; ES

Color Setup;

>:

Save Graphic; n

\Y/

Compass Display; Help;
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Note: The effect of clicking and long-pressing the center button R s

different when the current point is centered. The scale of the centered display remains
unchanged when you click it, and the centered display is automatically scaled to the
appropriate scale when you long-press it.

[Plot Toolbar]

Click the Draw button on the Horizontal toolbar to open the Display Plot toolbar,

as shown in Figure 4-5.

N:2797600,008  oH:0028 18/26
E£:430825.006 0V:0,030 PROP3.6
h:148.133 Fixed

== Agelt

B
L=

A
{0}
Y

Plot Toolbar

¢ G
[ CEECDE

Figure 4-5

,— ~J
*
ZIEIPlot Polyline; WMEZPlot Straight Line; @&&Z¥ Plot Hand Drawn Line;

O T |
Plot Circle; 8 Plot Text;

LB Plot Quads; WEZIE Photograph,

Videotape, Record; ®EZE® Measure Distance and Azimuth;

61



Query Coordinates;

AR

Graphic Screenshot; @I Find Text;

.
Measure Area; L Plot Arcs; Sl

4.2 Plot Function

Plot Tips

In the upper left corner of the measurement and plotting interface, the red font is
"Plot Tips", when you select different plotting commands, you will be prompted how
to plot and the current plotting commands, and so on.
Graphics Zoom and Pan

Graphics zoom and pan operation: two touch points on the screen to slide to
zoom the graphics, move two touch points at the same time to move the graphics.
Magnifying Glass

As shown in Figure 4-6, the magnifying glass is in the upper left corner of the
screen, when the touch screen slides drawing, displaying a magnified image of the
current touch point, you can use the magnifying glass to view the graphic below the

finger, using the touch drawing is convenient to see whether the object is captured.

[Pan] m

A single touch on the screen pans the graphic, and two touches can pan and zoom

at the same time.
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N:2797600.002  oHD.028 18/26 WZ7OTE00001  oH0.028 18/26

E:430824.987 oV.0.030 PDOP:36 E:430825.007 o\i0.030 PODP36
h:148.133 Fixed h:148.133
Ageit

Fived

Aget
Click or drag to specify the next
point{Polyline)

Single-Click to end,

Enlarged close; Long-Press to

Position

Polyline Current Point reverse the line pattern

Figure 4-6 Figure 4-7

4.2.1 Plot Toolbar

7

Click the "Plot" button l—'—l on the bottom toolbar to open the plotting toolbar,

which includes polyline, straight line, hand-drawn line, circle, text, quadrilateral, area,
arc, ingest, distance, coordinate check, screenshot, and text search. After selecting the
Plot button, the " Plot Tips" at the top of the toolbar will indicate how to complete the

plotting and the current plotting instructions accordingly.

4.2.1.1 Polyline WIS
Click the “Polyline” button, and the "Plot Tip" is: "Click or drag to specify the
first point (polyline)", and the current plotting instruction is in parentheses. Click on
the screen and plot the first point when the touch pops up. The currently plotted point
has the "polyline" label displayed, as shown in Figure 4-7, click on the screen to plot
the second point, and draw each point of the polyline in turn. Single-point touch on the

screen when clicking or swiping can be realized when the object is captured. When the
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touch point and the diagram of the existing polyline endpoints, nodes, etc., the
distance is less than the set screen units can be captured to the point. After successful
capture will appear capture prompt box, and you can view the magnifying glass to
complete the object capture.

Tips: The polyline selected in the Plot Toolbar is a non-attributed polyline,
equivalent to a PL line in CAD, and the polyline selected in the Symbol Library is an
attributed polyline.

Plot Polyline Techniques:

1. Plotting a polyline process can be a two-point touch screen on the graphic
zoom panning operation, in order to draw more areas outside the screen, zoom
panning after the end of a single touch to continue to draw;

2. The need to end the current polyline, click the upper right corner of the screen
[Close] or [End] button, long press [Close] or [End] can end the polyline and at the
same time, the line type change direction (there are attributes of the polyline such as:
can, slopes have a line type of polyline, often need to carry out the line type change
direction);

3. Plotting a polyline process click the [Undo], and [Redo] buttons, you can undo
the drawing of the point, or redo the undo point;

4. Plotting a polyline, if two points at the same time touch the screen, the finger
pops up when the current point will not be drawn to facilitate the scaling and plotting
of the interactive process.

5. Plotting a polyline is not yet finished when you can switch to other plotting
commands, after the end of the other commands, to continue to plot the polyline, just

click the [polyline] button to continue plotting.

Calculate Polyline Points

The auxiliary toolbar can be displayed at the bottom when a polyline is being
drawn on the graph, as in Figure 4-7-2, and you can determine the location of the next
polyline point or edit the last point by parameter calculation. Calculate the polyline

point according to the deflection angle, azimuth angle, and length, as in Figure 4-7-1.
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Measuring features such as houses allows you to calculate the next point position
by entering the deflection angle (default 90 degrees) and distance. Modify the

coordinates of the last polyline point by azimuth and distance.

/
Polyline Corner

If the polyline has been plotted with at least two points, the Corner Points button

is displayed and can be plotted at right angles one point apart, as in Figure 4-7-3.

Multi-Segment Line Commutation Plotting

During the plotting of the polyline, you can switch to the starting point of the line

by clicking on the switching button "Turnaround Plot".

o

Clicking on the Interval Closure button automatically inserts a right-angle point

Partition closure

of inflection for closure. For example, when measuring a four-point square house you
can plot to the third point and click on Interval Closure to automatically calculate the

fourth right angle point.
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Corner Point of polyLine

X Mode 1

) Mode 2

Figure 4-7-3

4.2.1.2 Straightness @I

Click on two points on the screen to plot a line (imported into CAD as a "Line"

type instead of a polyline).

~
.

4.2.1.3 Hand- Drawn Line &&ZZC

The hand-drawn line is a sliding trajectory that draws the touch point, and the
drawing is completed when the touch point pops up. If two points touch the screen
during drawing, the current hand-drawn line will be canceled. Object snapping is not
available for drawing hand-drawn lines.

Hand-drawn lines are used as auxiliary lines for drawing graphics, generally used
for electronic sketching, quick notation, and drawing graphics, as a schematic diagram.
Hand-drawn lines exported to the dxf file with CAD to open are actually a polyline,
stored in the "hand-drawn lines" layer, in the drawing of the completion of the

hand-drawn lines can choose to delete the entire layer.

4.2.1.4 Circle

Provides three ways to draw a circle, as shown in Figure 4-8:
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Two points to draw a circle: specify the center and radius on the screen to draw a
circle;

Three-point circle drawing: specify three points on the screen and draw a circle
passing through these three points; the three points cannot share the same line and any
two points cannot be the same;

Center plus radius: specify the center of the circle on the screen and manually

enter the radius to draw the circle.

4.2.1.5 Text @RI

Click on the "Text" button, then will be prompted to click or drag the screen to
specify the text insertion point, click on the screen to determine the insertion point
after the pop-up Add Text form, Figure 4-9, the corresponding text that is inserted into
the figure on the specified point location, such as Figure 4-10.

Enter the text content, and font height (unit: meters), and click [OK] to insert the
text.

[Add to font] Frequently used text can be saved to the font for quick and easy
insertion of text. Click OK after checking the box to save it to the font. Enter the Add
Text form and click the content of the font directly to insert text. The order of the text
in the font will be sorted according to the frequency of use, and the most used text will
be on the top. Long-press the text in the font to delete it.

[Empty the font] Can clear all the text in the font.

[Note type] Add note type to the text, different notes where the text layer is
different, and the color is also different, including the following note types:

"Geomorphology and Soil", "Vegetation", "Industrial and Mineral Buildings",
"Transportation Facilities", "Pipeline Facilities", "Water Facilities", "Residential Land",
"Boundary", "Control Points", and "Others".

The respective corresponding layers are named:

"DMTZ", "ZBTZ", "DLDW", "DLSS", "GXYZ", "SXSS", "JMD", "JJ", "KZD",
"0".

In addition to the "Other" type of text without attributes, the rest of the type of
text with attributes, with attributes of the text can be queried in CASS, and the text
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color with the layer can not be modified.

Note: If you need to set the text color, you can only select the '""Other' type

of note and choose the color in the drawing color!

[o ="

[Hide, Expand] buttons to hide and show note types.

el

Height 2.000 [ | Add to font

Font library

Draw circles

@ Two points draw
O Three point draw

@ Center + radius draw

Figure 4-8 Figure 4-9
N:2797599,998 oH.0.028 LT
E:430825.000 oM:0.030 POOP3E
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- Aged
Click or drag to specify the text insertion point

Text

G@ Selectthe insert type

Camera
Video

Recording

Figure 4-10 Figure 4-11
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4.2.1.6 Quads LI

There are 5 ways to draw a quadrilateral (closed polyline):

1. Three points to draw a parallelogram

As in Figure 4-11-1, click on the figure to draw three points, and the program
automatically determines the fourth point to generate a parallelogram.

2. Two points + width to draw a rectangle

First, click on the figure to draw 2 points to determine the length of the
quadrilateral, and then pop-up dialog box as in Figure 4-11-2, enter the width and
direction (the first point to the second point of the line to the left or right) to generate a

rectangle.

Draw a quadrilateral
Input width

Parallelogram with
3Points

Rectangles with Width |:] j Same length
2Points and Width '

Rectangles with -_ Left '_ ) Right
3Points(1

Rectangles with
3Pointsi2

Square diagonally

Figure 4-11-1 Figure 4-11-2

3. Drawing Rectangles with Three Points(D)

As in Figure 4-11-3, the order of drawing points is A-B-C. Points A and B
determine the length of the rectangle, and point C determines the width of the
rectangle, which is categorized into two scenarios, [Situation 1]: point C is projected
within the range of AB; and [Situation 2]: point C is not projected within the range of
AB.
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Figure 4-11-3
4. Drawing Rectangles with Three Points®)
As in Figure 4-11-4, the order of drawing points is A-B-C. Points A and B
determine the direction of the rectangle, and points A and C determine the diagonal of
the rectangle, which is divided into two cases, [Case 1]: point C is projected in the

direction of AB; [Case 2]: point C is projected in the opposite direction of AB.
C C

.___
B A B A

Figure 4-11-4
5. Drawing squares diagonally

Two points determine the diagonal of the square to draw the square.

s
4.2.1.7 Circular Arc

Determine three points on the screen to draw an arc.

4.2.1.8 Videotape

Recording includes camera, audio and video. Click the " Videotape " button, this
time the dialog box will pop up to select the type of insertion, such as Figure 4-11.

Camera: Click the "Camera" option, prompted to click or drag the insertion
point of the specified photo on the screen, the camera form will pop up, and after the
completion of the photo will be drawn at the insertion point of a photo icon

Recording: Click the "Add Recording" option, prompted to click or drag the
insertion point of the specified recording on the screen, and the recording form will

pop up, such as in Figure 4-12, click Start Recording, record into the microphone,
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click Stop Recording when you are done, and then a recording icon will be drawn at
the insertion point.

Video: Click the "Add Video" option, prompted to click or drag the insertion
point of the specified video on the screen, the pop-up video form, such as Figure 4-13,
click the video icon, and then click the video icon to stop video recording, in the
insertion point to draw a video icon, such as Figure 4-14.

Click the photo, audio, and video icons on the diagram in pickup mode to open
the picture and play the audio and video recordings. The files are saved in the media

file under the project folder.

Vid

00:00:00
wa 1) @« o &~ &
2SS 12D B
() n
S;; ;;:;fding Stop recording Becording @
Figure 4-12 Figure 4-13
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Figure 4-14 Figure 4-15

4.2.1.9 Gauge &2

You can measure distance and azimuth by clicking two points on the graph, as in
Figure 4-15.

t_

4.2.1.10 Query Coordinates iz
Click or drag to query the coordinates of the specified point, the object capture
can capture measurement points, graphics, etc., if it is not the point of the coordinate
point library is a temporary point, and the temporary point elevation is 0. As in Figure

4-16, you can save the coordinate point of the measurement point library.
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Figure 4-16 Figure 4-16-1

4.2.1.11 Screenshot €221

Saves the graphics within the current screen to JPG image format.

4.2.1.12 Query Text

Search for matching text within the graphic, as in Figure 4-16-1, as long as the
text contains the query character will be found, case-sensitive letters. Click [Find Next]
when there is more than one matching text, the graphic is automatically zoomed to the

target text position, and the context indicates the complete content of the found text.

4.2.2 Drawing Symbol Library

of¢ 11
[Symbol] Open the drawing symbol library, such as Figure 4-17, the

symbol library includes a variety of topographic maps commonly used symbols,
symbols to select the menu structure of the form, and CASS7.0 similar to the nine

categories: vegetation and gardens, geomorphology and soil, boundary lines, water
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facilities, pipeline facilities, transportation facilities, independent features, residential

areas, control points.

Click on the first level menu item to expand the second level menu, such as
Figure 4-18, vegetation garden contains arable land, garden land, woodland, grassland,
other vegetation, land class fire prevention second level menu. Click on the
second-level menu item to enter the symbol menu, for example, click on "Cultivated
land" to enter the cultivated land symbol interface, such as Figure 4-19.

The symbol library contains two types of symbols: polylines and reference blocks
(dot symbols). The symbols selected in the Symbol Library are all attributed (with
CASS 7.0 attribute codes, line withs, and layer information).

Polyline

Figure 4-17 Figure 4-18
Click on an item in the Symbols menu, if you select a polyline type, draw the
graph according to the polyline, if you select a reference block, click on the screen to
insert a point symbol.
Polyline: If the selected symbol type is a polyline, the program will automatically
switch to the mode of drawing polyline, and the drawn polyline will be with attributes,
and the polyline drawn by using the line measurement function at this time is also with

attributes.
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Note: When you use the attributed polyline in the symbol library for the line
measurement process, switch to other non-polyline drawing commands, and after the
completion of the other commands, you can click on the [Polyline] button on the
drawing toolbar to continue to draw, or re-select the symbol in the symbol library.

Reference Block: The reference block is CAD inside the "block reference"”, each
reference block represents an independent symbol, these reference blocks and the
CASS7.0 symbol library are consistent, and the reference block is divided into two
types:

1. Do not rotate the point-like features, such as Figure 4-20 of the street lamp,
specify an insertion point on the screen to draw the symbol.

2. Rotating point features, such as Figure 4-20 of the wire into the ground.
Specify two points on the screen to draw the symbol, the first point is to specify the
insertion location, the second point is to determine the direction of the symbol, and
specify the direction of the touch screen slide, the symbols are displayed in real time,
pop up and touch the specified direction to complete the drawing.

Note: The program defaults to the last command, you can continuously

repeat the drawing of multiple symbols.

N:2797600.002 oH:0,028 18/26.
E430824.985 oVi0,030 POOM36
hi148.133 Fixed
Aget
/ Click or drag to specify the insertion
Polyline point(Reference block)

Figure 4-19 Figure 4-20
[Recently used symbols]
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The software automatically saves the used symbols to the Recent Symbol Library,
which is convenient for quick selection of symbols, as shown in Figure 4-21, the
symbols inside the Recent Symbol Library will be sorted according to the frequency of
use, and the symbols that are used frequently will be in the front, and the Recent
Symbol Library will save up to 25 symbols, and the least frequently used symbols will

be eliminated if they are larger than 25.

6’ Recently used symbol

(— Color setting

Drawing color

ByLayer

Drawing background color

(%) Wnhite

—] When the background color is white, the
I figure is dispiayed in black.

Figure 4-21 Figure 4-22
Long press a symbol in the list to delete it, click the [Empty] button to empty the
recently used symbols, and click the [Symbol] button to enter the total symbol library.
Note: The drawn symbols and polylines are exported to a dxf file and opened
with CASS, you can query the attributes of the symbols, and the line types and layers

of these elements are consistent with those of CASS.

[Save] .l

The current graph is saved manually, the saved file name is the same as the
current project name with a .gsc suffix, the graph is saved separately from the
measured points, and each time a fragment point is collected it is automatically saved

to the point library.
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4.2.3 Color and Layer Settings

[Color] n

As shown in Figure 4-22, the color set here is the color of the non-attribute
element, the polyline, straight line, hand-drawn line, circle, and text (note type select
"Other") selected through the drawing toolbar are non-attribute elements.

Color types include Layer, Yellow, Green, Cyan, Blue, Fuchsia, White, and Red.

With layers: The color of the element uses the color of the layer on which it is
drawn. Elements drawn in the drawing toolbar (without attributes) are on layer "0"
(hand-drawn lines are on the "Hand-drawn lines" layer) and the layer color is
black/white. It is recommended to use the layer color for drawing non-attributed
elements. The advantage of using the layer color is that when you use the "Brush
Attribute" function in CASS to brush a non-attributed element to an attributed one, the
color of the element being brushed will be the same as the color of the layer it is on. If
you use a color that is not the color of the layer you are drawing on, the color will
remain the current color when you brush the attribute.

White: Displayed as white when the background color is black, or black when
the background color is white.

Note: The color of the attributed polyline and reference block selected
inside the symbol library is the default (with the layer color) and cannot be
modified, the color set here does not work for attributed elements.

Drawing Background Color: Set the background color of the drawing area, only
black and white can be set, generally set to white in the field environment is easy to
see, black background as in Figure 4-23.

When the background color is white, the drawing will be displayed in black:
When checked, it means that when the background color is white, all the elements will
be displayed in black, which is easier to see under the sunlight (some colors, such as

yellow, are not obvious under the white background).
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Layer Color |

—
[Layer Management]

Open the Layer Manager, as in Figure 4-25. Each element belongs to a layer. The
elements drawn by the drawing toolbar are stored in the "0" layer, except for the
"hand-drawn lines" stored in the "hand-drawn lines" layer. Measurement points are
stored in the "Measurement points" layer. Layers with attribute elements are CASS
standard layers.

You can see the color of the layer and the number of elements it contains in the
Layer Manager.

Close Layer: Click on the "bulb" icon to close the layer, after closing the layer,
the elements of the layer will not be displayed on the map.

Lock Layer: Click the "Lock" icon to lock the layer, after locking, you can not
pick up the elements of the layer.

Note: 1. The color of the layer can not be modified, the color of the

attribute elements and the color of the layer to which they belong is the same.

4.2.4 Graphics Editor

[Pick Up]
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Picking up of graphical elements is done using the box selection or clicking
method, and clicking the [Pickup] button switches to the pickup mode. Click and drag
on the screen, with the movement of the touch point real-time display pickup box.

1. Box selection: divided into two kinds of box selection and box cross:

Box Selection: Draw a rectangle (solid line) from left to right, the pixel that is
completely contained by the rectangle will be selected, such as in Figure 4-26.

Box Intersection: draw a rectangle from right to left (dotted line), the rectangle
is contained and intersected by the pixel that will be selected, such as Figure 4-27.

The selected tuples are displayed with dotted lines and blue dot markers at the
nodes, as in Figure 4-28 ultiple selection is supported, so you can box multiple tuples
on the screen consecutively. Click [Undo] or click [End] in the upper right corner to
cancel the picking when the graph element is selected.

2. Click to Select: directly click on the map element to select.

Note: You can't pick up the measurement points, sample points, and control
points in the picking mode, the point data are important data, which form the basis of
mapping, in order to prevent picking up and deleting the measurement points by
mistake in the process of mapping, the mapping interface can't pick up the data of
these points, and the points that have already been measured can't be withdrawn from
the measurement points by the Undo button. If you want to pick up and delete the

measurement point data, you can do it in the coordinate point library.
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Figure 4-28

When there is an element selected, the editing toolbar will pop up, as in Figure

4-29. The editing toolbar includes: Delete, Move, Copy, Line Reversal, Offset, Query

Properties, and Modify Text.
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[Delete] Click the "Delete" button will pop up a dialog box asking

whether to delete, such as Figure 4-30, to determine the deletion of the selected

elements of the map, press [Undo] to undo the deletion.

[Move] Move the selected elements of the operation, click the "Move"

button, prompted by "click or drag to specify the base point", first click on the screen
to specify a reference point for panning, and then click or drag to specify the insertion
point of the panning to complete the panning, such as Figure 4-31, press the Undo to

undo the move.

=]
(29
[Copy] . Copy the selected elements of the operation, click the "Copy"

button, prompt "click or drag to specify the base point", first click on the screen to

specify a copy of the reference base point, and then click or drag to specify the
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insertion point of the copy.

Note: Copy for multiple copies, keep clicking on the insertion point of the
graphical elements that are constantly being copied, click on the upper right
corner of the [End] button to complete the copy, and click on the [Undo] button

can also complete the copy.

N:Z707509.998  gH0.028 18/26 N:2707589 1 =
E430825.004  oVi0.030 PODP6 : ..
h 148133 Fived E‘iﬁﬁg“ End Replication
i Agel
Drag to select or click to select entity Drag ta move graphics

Moved Elements
Tuples before Move

Translational Replicated

Insertion _ 2 Insertion Points
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[Linear Commutation]

For the polyline with line types such as cans, slopes, etc., the line type needs to be
matched with the field terrain, if the line type needs to be reversed in the opposite
direction, you can select multiple polylines to be reversed, as in Figure 4-34.

Note: When selecting a polyline, if you select other elements that are not
polylines, only the polyline will be operated.

When drawing a polyline if the line needs to be reversed, end the polyline long

pressing the [End] or [Close] button can be reversed.

[Offset] 58

In the case of selecting only one polyline, the Offset button will be displayed,
click the [Offset] button to pop up the Offset Parameters dialog box, as in Figure
4-34-1, including two types of offset: enter the specified distance offset, offset by a
specified point.

1. Specified Distance Offset: Enter the offset distance, click the OK button to
close the dialog box, and click on the screen to specify the direction of the polyline
offset, left or right.

2. Offset by specified point: the offset line passes through the specified point,
click the OK button to close the dialog box, and click or slide on the screen to

determine the point through which the offset passes.
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[Property Search] antroute

In the case of a boxed element click on the [Properties] button to query the
attributes of the element (the use of symbol library commands to draw graphics only
have attributes), including the entity code and entity name, such as Figure 4-35 for the
attributes of the street lamp symbols, export graphics to the CASS using the command

"v" query attributes.

No attl‘ubulg:I

fd1c6f95-5621-4c82-adac-
fb3ab00b7420
430872.6374)

2797579.4298)
430905 3059)
2797640.9660)
£9.6702)
027°5746.85)

Figure 4-35
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[A
[Modify Text] B
In the case of selecting a text element, you can modify the text content and word

height;

[Withdrawn] [Redo]

You can undo and redo operations including drawing, deleting, moving, and
copying of elements. (Note: After undoing a new operation is performed, the so-called
new operation that is, after undoing the drawing element is redrawn or deleted, etc., at
this time the undone content can not be redone.)

The Undo button, in addition to undoing a drawing that has already been
completed, when duplicating a drawing element, the first click on the Undo button is

the end of the duplication, and the drawing prompt will be prompted accordingly.

[Localized Graphic Export]

The selected graphs can be exported individually as a graph file, coordinate file,
etc.

Box the graph and click the [Export] button, you can select the file format for
export, as in Figure 4.2.4-1. You can export the exported partial graph to a computer or

share it with other surveyors.

CAD{* dxf)
Data logger map file (*.gsc)

Kl file: (*. ki)

Polyline coordinates(* ta)

Figure 4.2.4-1
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4.2.5 Custom Symbols

The software supports the creation of customized symbols (CAD reference block),
some repetitive graphics, and symbols notes, users can create customized symbols on
the handbook software, the creation of symbols and standard symbols in the library of

the same symbols, the figure specified insertion point can be drawn.
1. Create Symbol

Select the graph at least 2 graphs by picking on the graph (the graphs can not
contain other reference blocks and ingest types), as in Figure 4-36, and click the
[Create Block] button to pop up the Create Block form, as in Figure 4-37. input the
block name (can not contain Chinese) and symbol description (will be displayed in the
symbol list). The base point is the reference point for inserting the block, the default is
the center of gravity coordinates of the graph, you can modify the base point by
selecting it on the graph, manually inputting it, and so on. Click the [Create] button to

finish symbol creation.

N:2797600.001  oH:0.028 1828
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E(Y) 430825.40226
2 Clle The default base point is the graphics center

Create Block

EBlock name

Symbol
description

Figure 4-36 Figure 4-37
2. Drawing Symbols
After the custom symbols are created successfully you can select the symbols in
the [Custom Block] button of the symbol library, and the drawn symbols are in the
recently used symbols list for easy and quick selection.

There are two ways to draw symbols: single-point insertion of symbols, and
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rotated symbols. You can set whether to support rotation when inserting a block in the
Customize Symbol form. Single-point insertion is drawn by clicking only one point,
and symbol rotation is supported when the first point is the insertion point and the

second specifies the direction of rotation.
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Figure 4-38 Figure 4-39

A symbol can be deleted by long-pressing on it in the Custom Symbols form.

Tips:

1. Delete the symbols in the custom symbol library will not delete the
symbols already drawn on the drawing, but when exported to CAD this symbol
will be blown up on the drawing instead of a reference block;

2. The export graphics file (dwg/dxf) open in CAD, you can insert a

command to select the appropriate block name to draw custom symbols.

4.3 Measurement Function

4.3.1 Measurement Point
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Clicking the [Measurement Points] button of the vertical toolbar can enter the
fragmentation point interface to display the recorded points, as in Figure 4-40 you can
modify the point name, code, and antenna height, and select the antenna type. Click
[Save] to store the point, click [Cancel] to abandon the storage.

Roll Call: The roll call serial number is automatically incremented by 1 for each
collection;

Code: Auxiliary information records, using the code of the code mapping

Antenna Height: Generally use the height of the pole, such as Figure 4-41, if you
modify the antenna type, click on the antenna type to modify.

[Disable the elevation of this point] When you turn on the switch, you can filter
out the elevation point when exporting dxf graphics, if you export elevation points at
the same time. In some cases, the collected elevation is not accurate, for example, if
you lift up the alignment bar to measure, and you don't want the elevation value, but
only the point position, then you can turn on the disable elevation switch, and then you
can filter out the disabled points when exporting elevation points.

When [No longer display this form when measuring] is checked, the next time
you click the [Measurement] button, the measurement point interface will no longer
pop up, but the point will be stored directly.

Note: Long pressing the Measurement Point button will bring up the
Measurement Point Information interface in Figure 4-40.

A fragment point consists of a dot (node in object snap) and a point number.
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4.3.2 Line Measurement, Multiple Measuring Tape

Click the [Line Measurement] button on the vertical toolbar to store a
fragmentation point while automatically connecting the polyline, as shown in Figure
4-42. The line measurement function is more commonly used when measuring and
drawing, and the line measurement and manually drawing polylines can be executed
alternately with each other. At the end of the line measurement, click the Close or End
button to finish the polyline drawing.

Three operations are performed each time a line is measured:

1. Collect a fragmentation point;

2. Connect the current fragmentation point to the end point of the unterminated
polyline (a polyline is automatically started when there is no unterminated polyline at
present).

3. Switch the drawing command to polyline mode.

Measurement lines and manually drawing polylines often alternate with each

89



other, for example, if there are already several measurement points on the map,
manually connect these points with polylines, but also want to continue to measure the
line down, then manually connect the line after the polyline do not end the polyline, go
to the next point of execution of the measurement line function can continue to be
connected. If you want to connect the polyline to an existing point halfway through the
measurement, you can connect it manually.

You can also switch to other drawing commands or operations when the line is
not finished, for example, if you want to insert a rice paddy symbol during the line
measurement, you can continue to connect the line after inserting the symbol. For
example, if you want to measure an elevation point halfway through the process of
measuring a road, you can click "Measure Points" to measure an elevation point, and
then you can continue to measure the line.

Note: When you use the attributed polyline in the symbol library to measure
the line, switch to other non-polyline drawing commands, and after the other
commands are finished, if you want to continue to draw the attributed polyline, you
can click on the [Polyline] button on the drawing toolbar to continue to draw, or you

can re-select the polyline in the symbol library.

N:2797599.932 oH.D.028
E:430824 988 oV.0.030
h:148:133

Click or drag to specify the next

poit{Polyling)
Polyline Model

Electronic bubble centering

By time

Flat distance

Slant distance

Figure 4-42 Figure 4-43

Note: Long press the line measurement button automatically connects the
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polyline but does not save the measurement point, when the polyline point is
denser, you can only connect the line without recording the point.

[Multi Ruler]

Using the Multi Ruler function, you can measure and draw multiple lines at the
same time. During the process of drawing multiple lines, the [Multi Ruler] toolbar is
displayed in the lower right corner of the screen, as shown in Figure 4.3.2-1. Clicking
on the [Add Line] button creates a new line, and clicking on the line number in the list
switches the current line. Long press the line number in the list can switch the current
line and perform the line of measurement points. The number of the currently plotted
line 1s shown in red on the graph, and the non-current line is shown in blue.

Clicking the Close or End button after measuring a line will renumber the lines

on the graph.

N:Z707600008  oH:0,028 18¢26
E:430825.002 oV:0.030 PROF:36
h148.133 Fixed

- Aged
Drag to move graphics
Cloged

Adding Threads: new
threads can be opened

Click on the number: switch lines \

Long press on the number: measure the

_,-—

point and automatically connect the i

line

Figure 4.3.2-1

4.3.3 Automatic Acquisition

ATUO

Click the [Auto] button of the vertical toolbar to enter the automatic acquisition
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setting interface, as in Figure 4-43.

The automatic acquisition methods include acquisition when the electronic
bubble is centered, acquisition by time interval, and acquisition by distance interval.

Electronic bubble centered collection: bubble two-axis tilt less than the
specified tilt angle automatically collects points, measurement only needs to be
centered rod can be collected, each time the collection is completed will wait for 5
seconds after the implementation of the next centering judgment.

Acquisition by Time Interval: Points are automatically acquired at set time
intervals.

Acquisition by Distance Interval: The current point is automatically acquired
when the distance between the current point and the previous acquisition point is
greater than the set distance (according to the flat distance or diagonal distance).

Code: The code of the point number record, can be empty.

Click the [Start] button to start automatic acquisition, at this time the [Auto]
button changes to [Stop], clicking the [Stop] button during automatic acquisition can
end the automatic acquisition mode, and exiting the graphical interface will also end
the automatic acquisition.

If the accuracy does not reach the set limit value during acquisition, a dialog box

will pop up to prompt whether to acquire or not.

4.3.4 Smooth Acquisition

Y /n

Smooth Acquisition: Acquire multiple points continuously to take the average
value to improve the accuracy of measurement.
Click the [Smooth] button on the vertical toolbar to enter the Smooth Acquisition

interface, as in Figure 4-44.
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[Start] to start smoothing acquisition, when the GPS solution type reaches the
requirements of the limit to start acquisition, if the solution type is not satisfied will
prompt the data quality is not good and pause the acquisition. Click [Stop] to end the
acquisition. During the acquisition process, the software calculates and displays the
average value and center error of the acquisition points in real-time.

After the smoothing acquisition reaches the number of smoothing times to stop
the acquisition, the last three columns of the list show the difference between each
point and the average value, such as Figure 4-45, in the list of points can be deleted
according to the need for deviation of large points, long press the smoothing list item
pop-up deletion dialog box, the software will automatically recalculate the average
value.

[Save] can save or return the average value to the form that needs to collect
points, and you can only click it when you end the collection.

There are two cases of smoothing acquisition: 1, in the measurement interface to
enter the smoothing acquisition form, at this time, is for the acquisition of a point to
save to the point library, the default is saved in the measurement point library, if you
check the box [Save for control point] will be saved in the control point library; 2, to

get a point for other purposes for smoothing the acquisition of the case, such as to get
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a point to set up a datum station coordinate, etc., at this time, click on the [Savel, just
the measurement point will be returned to the In this case, clicking [Save] will only
return the measurement point to the form that needs the point, and it will not be saved
to the measurement point library; checking [Save as Control Point] will save it to the
control point library!

Set the number of smoothing acquisition, smoothing acquisition interval (sec),
solution type, and smoothing accuracy limit, as in Figure 4-46.

Solution Type: When the solution type of RTK in smoothing acquisition reaches
or higher than the set requirement, the acquisition will be paused until it reaches the
requirement, as in Figure 4-47.

Smoothing Accuracy Limit: If it is set to on, a dialog box will pop up when the
accuracy of the smoothing result is not up to the set requirement when it is saved, as in
Figure 4-48.

[PPK] When using the PPK measurement function, the reference station and
mobile station need to record the static file at the same time, so that the coordinates
can be calculated by post-processing in the absence of differential signals. If you
check PPK in the smooth acquisition interface, the point will be marked as PPK
measurement point. In the data import and export interface, you can import the
post-processing result file to correct the coordinates of the PPK measurement point.

Note: Do not check the PPK option when collecting non-PPK measurement
points, so as not to be treated as PPK measurement points to correct the coordinates
during post-processing.

[Bubble] Click the bubble to enlarge the display.

[Tilt Correction] Turn on or off the tilt correction function.
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4.3.5 Concealed Point Measurement

GoodSurvey software provides 2 ways to measure hidden points (house corners,

etc.): single point tilt measurement, and offset measurement.

1. Single-Point Tilt Measurement

As shown in Figure 4.3.5-1, the alignment rod is tilted up to 30 degrees and the
3D coordinates of the rod tip position are calculated by the built-in sensor. Before
using the tilt correction, you need to calibrate the electronic bubble and electronic
compass (refer to section 4.7 Tilt Sensor Calibration), the magnetic field affects
different measurement zones differently, so it is recommended to calibrate the
electronic compass before using the tilt correction function when changing the
measurement zone.

When measuring, turn on the tilt correction switch, as in Figure 4.3.5-2, after
turning on the tilt correction, the coordinates displayed in the interface are the
coordinates corrected to the rod tip position.

Note: The main unit must be in a stationary state without shaking when
collecting points, and the tilt must be within 30 degrees to ensure that the antenna

height is input correctly.
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Figure 4.3.5-1 Figure 4.3.5-2

4.3.6 Point Measurement

In the measurement page of the main interface, click the [Point Measurement]
button to enter the text interface of the fragmentation point measurement, as shown in
Figure 4.3.6-1. The main difference is that the graphical interface is different from the
graphical interface so users who like to use coded mapping can collect the points only

for the purpose of collecting them without mapping.
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Figure 4.3.6-1

4.4 Point Stakeout

In the measurement page of the main interface, click the [Point Stakeout] button

to enter the point stakeout interface, as shown in Figure 4-49.

(- Point stakeout (— Stakeout point selection

Name:g Souih-2366554.085

Mileage: Eas1:2367131.847 ;
Hdie3347221.448  Up:a.049
SlopeDist 3347221448
/ML_ |J-::-:||L‘F-m
. B N{X)
The second page displays the stakeout Bpnes —
| H 3102 7. 4004
|_456m E(Y)
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"_-'I.. Jn' 1 . . Egw
| zaetzzasem | 928513 Stakeout point sequence: positive
W v \1.285m) sequence

Figure 4-50
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Generally, the stakeout point is imported before point release, and the stakeout
point can be imported in "Import and Export".

Note: It is better not to rename the imported stakeout points;

[Next Point] Enter into the interface of releasing point selection, such as

Figure 4-50, every time you enter into the point selection form, the points in the point
selection interface will be recursive to the next point according to the positive order or

reverse order.

[Point Library] Select a point (can be a stakeout point, measurement point, or
control point) for stakeout through the point library.

[Drawing] Select a point (point library) or click to select a point (point at any
position on the screen, can capture the point on the graph, the base map) for sampling,

such as Figure 4-50-1.

@ Select point on the graphic

O& Oy

Click on the screen to geT.

420, 325m

Point Selection: Specify any point
on the screen for sampling.

|~ ) Box | @ /Click

L=

Figure 4-50-1
[Input] Manually input a stakeout point coordinate for release, such as Figure
4-51, you can save the input point to the stakeout point library, the point number can
not be renamed.

Clicking on [Previous point] or [Next point] allows you to select a point from the
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layout point repository in reverse or forward order with an increment of 1.

Layout point order: When selecting the next layout point, the layout points are
incremented in either forward or reverse order. This can be modified in the settings.
Previously laid out points will be indicated as already laid out when selected.

Clicking on [OK] will return to the layout interface, and the graphic interface will
center the current point and the layout point on the screen. If the selected point is not
in the layout point repository, a prompt will appear saying “The current point does not
exist in the layout point repository.Continue with the layout?”

The screen displays in real-time the line and distance between the current point
and the layout point. The second page of the top information bar displays layout
prompts, such as the walking distances towards the north, east, etc., and the height
difference between the current point and the layout point. The compass on the device

can be used to navigate in the correct direction.

The arrow on the compass icon points @ to the direction of the layout point.
Clicking on the compass icon displays a target point orientation view, as shown in

Figure 4-4-1.

(— Orientation

Enter stakeout point
Name: x1
N(X) 2522255.666

E(Y) 4588EB.555

H 665.22 (%]

i Save to the stakeout point library

Figure 4-51 Figure 4-4-1
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Whether to repeat the layout: When the repeat layout is turned off, selecting the
next layout point or selecting the nearest layout point will skip the points that have
already been laid out. If set to enabled, the points that have been previously laid out
can still be selected again.

Layout prompt area: When users enter the layout prompt area, the graphics will
be scaled and centered on the screen within the prompt area. The radius of the prompt
area is three times that of the fine-tuning area, as shown in Figure 4-57.

Layout fine-tuning area: The fine-tuning area is where the receiver enters this
radius range and displays the image in fine-tuning mode, as shown in Figure 4-58. It
allows the receiver to be moved to the layout point according to the scale on the
diagram. The fine-tuning radius can be set within the range of 0.1 to 1 meter, adjusted

according to different layout precision requirements.

[Recent] mCIicking the “Recent” button will automatically find the point

closest to the current point in the layout point database for layout, enabling quick

selection of the next layout point.

o

[Zoom| S 7ooms in and centers the screen display on the current receiver

ﬂ d
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position and the target layout point.

L
[Center] Displays the current position of the mobile station in the middle of

the screen.

[Finish Layout] When the mobile station enters the layout prompt area, the
fine-tuning area is displayed along with the [Finish Layout] button. When the layout
accuracy is achieved, click the “Finish Layout” button in the bottom right corner. The
current layout point will be marked as completed. You can check whether it has been

laid out in the last column of the layout point database.

Points that have not been laid out are displayed in red on the diagram, marked

with symbol P4 Points that have been laid out are displayed in blue on the

— =

diagram, marked with symbol Y P< .
4.5-line layout.

Line layout refers to localized linear layout. The software provides three basic
types of line layouts: straight lines, arcs, and smooth curves. The layout of a line
segment is equivalent to the layout of a line route, and the position of each layout

point is determined by mileage as a unique index.

a9

On the measurement page of the main interface, click the [Line Layout]

button to enter the line layout interface, as shown in Figure 4-59.
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Before performing layout, you need to add line types first. Click the [Line

Library] button on the bottom toolbar to enter the layout line library interface,
as shown in Figure 4-60. The bottom horizontal toolbar can be scrolled left or right,
providing functions such as adding, editing, previewing, deleting, loading, saving, and
saving as.

[Add] can add straight lines, arcs, and smooth curves, as shown in Figure 4-61.

Define a straight line.

As shown in Figure 4-62, there are two ways to define a straight line: “Two-point
Line” and “One-point + Bearing Angle”. If you choose “Two-point Line”, you need to
define the coordinates of the starting point and endpoint of the line. The coordinates
can be obtained from the point library or measured. If you choose “One-point +
Bearing Angle”, you need to enter the coordinates of the starting point, bearing angle,
and distance of the line. Enter the line name and starting mileage, then click [OK] to
complete the addition.

Define an arc.
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As shown in Figure 4-63 and Figure 4-64, there are two ways to define an arc:
“One-point + Bearing Angle” and “Two-point Arc”. If you choose “One-point +
Bearing Angle”, you need to enter the starting point, bearing angle, radius, length, and
arc deflection of the arc. If you choose “Two-point Arc”, you need to enter two points,
arc radius, and deflection. Enter the line name and starting mileage, then click [OK] to

complete the addition.
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mileage
=T int = O 1 L(ay Onepoint+ % Two-point
The way: (&) ari\;rnﬁ'?e:t p a:iﬁ'f:t:;ln v The way: L %) o imuth ' fixed anc
= lina? \
Add:aline} Gtarting point \ Ftarting point
S = ?m =
Straight line IName: @ @ IName: p275 Q a .
H{X) N(X) 2797599.9920
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E(Y) E(Y) 430825.0041
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End point \
Cancel Radlus:
~ OO0
- - lLength:
N(X)
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E(Y) \ = = iy
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Figure 4-61 Figure 4-62 Figure 4-63

Define a transition curve.

In Figure 4-65, to define a transition curve, you need to input the line name,
starting coordinates, starting mileage, deflection direction, length, and the bearing
angle of the tangent at the starting point.

Starting radius: The starting radius of the transition curve. Selecting ‘“c0”
indicates an infinite radius, which means a straight line.

Ending radius: The ending radius of the transition curve. Selecting “c0” indicates
an infinite radius, which means a straight line.

lick [OK] to add the transition curve.

Note: The starting point and ending point cannot be both defined as *“c0”
(representing a straight line). If you want to define a straight line, please choose

the option for line definition.
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[Edit]: Selecting a line from the online library allows for editing.

[Preview]: After selecting a line from the online library, click the [Preview]
button to access the graphical preview interface, as shown in Figure 4-66. This allows
for an individual preview of the current line design. By clicking the [Calculate] button,
you can input mileage and offset to calculate the coordinates, or input coordinates to
reverse calculate mileage and offset, in order to verify the accuracy of the line design.

[Delete]: Selecting a line from the online library allows for deletion.

[Load]: Load data from a line file (*.line).

[Save]: Save all current line geometries to a file (*.line).

[Save As]: Save all current line geometries to a different file (*.line).
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Current mileage of the layout points.
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Line layout process

The line layout is equivalent to the layout of a line route. The position of each
point in the layout is determined solely by the mileage as a unique index. Please select
the desired line to be laid out from the [Current Line] list in the bottom toolbar, as
shown in Figure 4-67. The default initial layout point is the starting mileage of the

line.

[Next point]: a Clicking on [Next point]will enter the interface for setting

sampling points, where you can input the mileage of the point to be laid out. The

mileage and offset will be automatically accumulated based on the increment.

In the interface for setting sampling points, you can input the mileage to calculate
the position of the layout point. By clicking the "Up" and "Down" buttons, you can
manually increment or decrement the mileage by the set increment. For example, if
you want to lay out a stake every 10 meters, you can set the increment to 10. Suppose
the starting mileage of the layout point is "0", after completing the layout of the first
point and entering the sampling point interface again, the software will automatically
increment the mileage to "10". Simply click "Confirm" to carry out the layout at the

position of mile 10.
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Mileage: The mileage of the current layout point.

Mileage Increment: The increment value for the mileage each time the form is
entered.

Offset: The distance in the direction of increasing mileage that deviates from the
perpendicular line of the defined segment.

Offset Increment: The incremental increase in offset value each time the form is
entered.

“Offset” 1s commonly used when aligning roadway boundary markers.
“Orientation” is set to either “Left” or “Right,” representing the left or right side of the
alignment respectively. The offset value is the distance from the centerline to the
boundary line, and by setting the increment to 0, you can align the boundary markers
at the specified mileage.

After specifying the mileage, a layout point is determined. The specific process of

locating the layout point is the same as the point layout method, as shown in Figure

4-68. When clicked, the “mileage”
: automatically increases by an
ileage Start “- 9
increment” .
ileage 0.0000 0
increment  0.0000 A . .

s When clicked, the “mileage”
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Offset 3 .

F “increment” .
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pias: () Lot g automatically increases by an
: “increment” .
|_ Save to the stakeout p{:iryl'/

When clicked, the “ offset”

automatically decreases by an

“increment” .

-

Figure 4-68

In order to guide to the target point, the software draws a line connecting the

target point and the current point. By ensuring that the current walking direction
(indicated by the direction symbol of the current point's position and velocity direction)

aligns with this connecting line, the walking direction can be ensured to be correct.

106



The information prompt bar at the top of the software provides layout instructions,
indicating the walking direction and the horizontal and vertical differences. The
direction can be determined through the handheld electronic compass.

Tip: You can enable the real-time mileage feature in the display settings. The
software will project the current location point onto the route (represented by a small
dot on the route indicating the projected position) and display in real-time the line
connecting the current point to the projected point, as well as the mileage and offset of

the projected point.

 Qemss |
[Zoom] Zooms in to display the current point and target layout point in the

center of the screen.

4.6 Surface Layout.

Surface layout begins with the establishment of a DTM (Digital Terrain Model),
which is a digital representation of the terrain. During the layout process, the software
calculates the real-time height difference between the current point and the fitting

point on the design surface.

In the measurement page of the main interface, click the [Surface Layout”]button

g

“* to enter the surface layout interface, as shown in Figure 4-6-1.

Click on the [Surface Library] @button on the bottom toolbar to enter the

surface library design interface, as shown in Figure 4-6-2.

[Create Surface] Creates a new surface data by inputting a surface name and at
least three coordinate points, as shown in Figure 4-6-3. You can add points
individually or in bulk. Bulk addition of points can be done by importing from a file in
CASS7.0 format (dat or txt), selecting multiple points from the point library, or
selecting multiple points by drawing a box on the map. Clicking on Preview allows

you to view the created Triangulated Irregular Network (TIN), as shown in Figure
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4-6-6. You can check the correctness of elevation design values at specific locations by
inputting coordinates or querying elevation values at any position on the screen.

[Load CASS Triangular Network] The creation of a new surface can read DTM
triangular network files (dxf) generated by CASS. First, generate the triangular
network in CASS, then save the dwg file as a dxf file and import it into the device.
When importing the dxf file, the program only reads the triangular network data and
ignores other data. It is not possible to edit or add points when importing triangular
network data from a CASS file.

[Edit] Allows for editing of the selected surface data from the list.

[Preview] Preview the triangular network graph.

[Delete] Delete the selected surface data from the list.

[Load] Read surface data from the surface layout file (*.tin).

[Save] Save all surface data to a file (*.tin).

[Save As] Save all surface data to a new file (*.tin).
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During surface layout, the cut and fill values are displayed in real-time at the top
left corner. If the current point is outside the design surface range, it will prompt: “Out
of area range”. Select the desired surface from the current surface list, as shown in
Figure 4-6-7.When the [Display Node Elevation] option is checked, the elevation

values of the triangulation network nodes are displayed on the graph.
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4.7 Configuration.

This includes the configuration of all parameters, including drawing, partial point
O

button on the bottom toolbar of the graphical interface to enter the settings interface,

measurement, road measurement, power measurement, and layout. Click the

929 (15

as shown in Figure 4.7.1-1. It is divided into four pages: “Display”, “Drawing”,
“Measurement”, and “Layout”. You can swipe left or right or click the bottom options

to switch between pages.

4.7.1 Display settings.

You can configure the display options for the measurement interface to enable or
disable. This includes general measurement settings, road measurement settings, and
power measurement configurations.

1. General measurement settings.

[Display Measurement Point Number] Whether to display the measurement point
number, when turned off, the point numbers will not be displayed, but the positions
(small dots) will still be visible. When performing surveying and mapping with the
notebook, the focus is on the positions, and the point numbers are often not of concern.
Turning off the display of point numbers makes the drawing clearer. It is
recommended to disable the display during measurement and mapping!

[Display Measurement Point Elevation] When enabled, the elevation value of the
measurement point will be displayed. If the elevation is displayed, the point number
will not be shown, and only one of them can be displayed.

[Display Stakeout Points] Turn on or off the display of stakeout points (positions
and point numbers).

[Display Control Points] Turn on or off the display of control points (positions
and point numbers).

[Fixed Point Size]When enabled, the size of the point remains fixed on the
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drawing, regardless of how the graphics are scaled. The point size displayed on the
drawing will not change. When disabled, the point size will scale proportionally with
the graphics (with a height of 1 meter). At a certain scale reduction, the point may
become invisible.

[Display Scale] Choose whether to display the graphic scale at the bottom.

[Move Station Automatically Centered] When the station is not within the visible
range of the screen, it will automatically be centered in the middle of the screen.

[Keep Station Centered] The station will always be displayed in the middle of the
screen.

Note: When measuring and drawing simultaneously, it is recommended to
disable the above two options, as enabling them may affect manual scaling of graphics
and the drawing of elements.

[Display Bubble] Choose whether to display bubbles within the graphics area.

[Distance to Previous Data Point] Real-time display of the distance between the

current point and the last measured point in the top left corner of the screen.
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. li ]
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Fixed font size for point name ﬂ
Display power point m_ )
Display scale m
Display pit site point OFF
Automatic Centralization of Current T
Position Display the section point of tower M on @
foundation DN
Display Mapping Measure Stakeout Display Mapping Measure Stakeout m »
Figure 4.7.1-1 Figure 4.7.1-2 Figure 4.7.1-3

[Base Map Management] Configure the display parameters of imported base
maps, as shown in Figure 4.7.1-3.You can import CAD graphics (dwg/dxf), shape files
(shp), hand-drawn graphics (gsc), image files (tif), and picture files (jpg) as base maps.
Multiple base map files can be imported, with each one being a separate layer. Layers

can be enabled, disabled, or deleted.Selecting a layer and clicking the “Edit” button
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allows you to configure display parameters and modify the layer name.If a DXF or
hand-drawn graphic file is imported, the editing interface will resemble Figure 4.7.1-4.
You can view the number of graphic elements within the layer and set filters to display
specific types of elements.If a shape file is imported, the editing interface will
resemble Figure 4.7.1-5. If attribute data is detected from the associated attribute file
(*.dbf), you can configure the display of attribute content by selecting the desired
fields from the dropdown list.Shape files can read three types of graphic elements:
points, lines, and polygons. Figure 4.7.1-6 illustrates a polygon graphic.

Generally, a shape file consists of three files with the same name: the shape
file (.shp), the attribute file (.dbf), and the index file (*.shx).The software does not
read the index file when importing a shape file. If the attribute file exists, it will be
read. When reading the shp file, you need to select the coordinate format for import:
Geographic coordinates (degrees) or planar coordinates (meters).

Tip: You can also import base maps through the [Import/Export] feature on the

project page.
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Figure 4.7.1-4 Figure 4.7.1-5 Figure 4.7.1-6
Tip: It is common to encounter situations where measurements need to be taken
in an area over several days. After completing the measurements on the first day, you
return to the office and draw the map for that day. If you create a new project on the
second day for further measurements, there won’t be yesterday’s base map on the

screen. This lack of reference can make it difficult to have a comprehensive
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understanding of the measurement area and may result in duplicated work. However,
if you continue the measurement in the previous day’s project instead of creating a
new one, the graphics already processed during the first day’s office work will be
mixed with the newly collected data. This will require deleting the drawn graphics,
which can be quite troublesome.The best approach is to import the previous day’s
graphics as a base map into the current day’s project. When exporting the DXF
graphic, only the newly surveyed data should be exported, and the base map should be
excluded. To import the graphics from the previous day, you can import the processed
office graphics (DWG or DXF) or directly import the graphics from the previous
project (GSC), as shown in Figure 4.7.1-7. Select the hand-drawn graphic file (*.gsc),
click on “Previous Layer,” and locate the graphical data from the previous project

(either the original file or backup file can be selected) to import as a base map.
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Figure 4.7.1-7
Importing image files requires attention.
(1) TImporting image files (tif) requires an accompanying image coordinate information file
(tftw). The tfw file should have the same name as the corresponding tif file and be placed
in the same directory as the source file. For example:

image.tif

image.tfw
When importing image files (jpg), an accompanying image coordinate information file
(jgw) 1s required. The jgw file should have the same name as the corresponding jpg file
and be placed in the same directory as the source file. For example:

image.jpg

(2)
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image.jgw
(3) Only one image or picture file can be imported for each project, and importing again
will replace the previous one.

2. Road measurement setup.

[Real-time Mileage] Select whether to display real-time mileage, which is only
shown during line layout or road layout. It dynamically displays the mileage and offset
of the current point relative to the route next to the current point.

[Display Cross-section Points] Displays the points measured for road
Cross-sections.

[Road Auxiliary Point Mileage] Displays the positions and mileage of auxiliary
points (such as tangent points, circular points, midpoint of curves, etc.) on the layout
line.

3. Power measurement setup.

[Display Power Points] Displays power measurement points.

[Display Foundation Points] Displays the foundation positions of all poles or
towers.

[Display Tower Foundation Cross-Section Point] indicates the cross-sectional

point of power measurement for the tower foundation.

4.7.2 Drawing Settings

[Object Snap Settings]

[Endpoint] captures each point of a polyline or a line segment, usually set to
‘On’.

[Midpoint] is the midpoint of each line segment or straight line in a polyline.

[Center] captures the center of a circle.

[Node] captures the positions of measurement points, layout points, and control
points, usually set to ‘On’.

[Perpendicular Point] captures the perpendicular points on polylines and straight
lines.

[Closest Point] captures the closest points on polylines, straight lines, and circles.

[Intersection] captures the intersection points of polylines and straight lines.
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[Quadrant Point] captures the four quadrant points on a circle.

[Freehand Line] captures the nodes of freehand lines, which are usually used as
rough auxiliary drawing lines for sketching and annotating. It is typically set to be
turned off.

[Reference Block] captures every entity within the reference block, rather than
capturing the insertion point of the reference block itself. The reference block serves
as a symbol for drawing purposes and generally does not require capture.

[Background Image] captures entities on the imported background image and is

typically set to be turned off.
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[Snap Precision] refers to the distance between the touch point on the touch
screen and the snap point. Objects are captured when the distance is less than the
specified pixel unit. Use the scroll bar to set the snap precision, with a range of
0~40px. Setting it to O disables object snapping. When the snap precision is set to the
maximum, it is easier to capture points while drawing with a finger.

Tip: When the targets to be snapped are relatively dense, it is recommended to

zoom in on the graphics before capturing.

[Auto Save Interval] Graphics files are automatically saved at specified time
intervals. Set an appropriate save time interval to prevent data loss in case of
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forgetting to save the graphics before exiting the program. Use the scroll bar to set the
save time interval, which can range from 1 to 20 minutes. The auto save feature cannot

be disabled. Each time an auto save occurs, the auto save icon will briefly appear in

'CET
the upper right corner of the screen

[Auto Save Mode]

Original File + Backup File: Automatically save graphic data to the original file
and backup file of the project. The graphic filename is the same as the project name
with the extension .gsc, and the backup file is named by adding ° Backup’ after the
original filename.

Backup File: Automatically save graphic data to the project’s backup file.

Tips:

1. When an external SD card is inserted, saving the backup file will also save a
copy of the graphic file onto the external SD card. The save directory will be the same
as the project’s folder directory.

2. In the case of selecting to only save the backup file, if the program is closed
without saving the graphic or if an abnormal exit occurs causing the graphic to not be
saved, you can go to Data > Import/Export > Graphics > Import. Select the file format
as Handheld Graphic File (*.gsc) to import the backed-up file into the original project
file.

3. In the case of selecting to only save the backup file, you need to manually
save the graphic file by clicking the save button on the bottom toolbar.

[Display Magnifier] When drawing on the touch screen, the magnified image of
the current touch point is displayed in the upper left corner of the screen. This allows
you to use the magnifier to view the graphic underneath your finger and check if the
object is being captured.

[Display Linetypes] Some complex lines with properties, such as hatches, ramps,
etc., have linetypes. They are displayed when the drawing is zoomed to a certain
extent, and it is generally enabled when measuring and drawing. After drawing a
complex line, you can change the direction of the linetype.

Tip: When ending a complex line, long-pressing the [End] or [Close] button will
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allow you to complete the line and change its direction.

[Drawing Scale] The setting of the scale involves the size of symbols and the
width of the complex lines (some of which have properties). The smaller the scale, the
larger the symbols. The following commonly used scale options are available: 1:500,
1:1000, 1:2000, 1:5000, 1:10,000, 1:25,000, 1:50,000, 1:100,000.

Modifying the scale here does not affect the size of symbols that have already been
drawn. When exporting a DXF file, the drawing scale in CASS is the same as the scale
set here! The size of symbols and the scale can also be uniformly modified in CASS.

[Display Zoom Buttons] Display zoom buttons on the graphic interface, usually

set to ‘Off”, allowing two-finger touch to zoom in/out on the graphics.

4.7.3 Measurement Settings

The measurement settings include general measurement settings and road

measurement settings, as shown in Figure 4.7.3-1.
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[Measurement Point Information Form] If enabled, when measuring individual
points on the graphic interface, a measurement point information form will pop up. If
disabled, points will be directly saved without being displayed.

[Enable Tilt Correction] Under low precision requirements, the receiver can
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measure within a tilt range of 30 degrees from the vertical mast. The program will
correct the receiver’s coordinates to the ground point, achieving positioning accuracy
within Scm. When using tilt measurements, the receiver must be in a stationary state.

[Tilt Limit without Tilt Correction] When tilt correction is not used, a reminder
will be given if the tilt of the vertical mast is too large. A specific angle limit will be
set.

[Fixed Solution Audio Alert Interval] When not in a fixed solution state, if the
elapsed time exceeds the set interval, an audio alert will be sounded upon suddenly
acquiring a fixed solution. The interval should not be less than 5 seconds.

[Solution Type] The limitation of the solution types for point acquisition includes:
(Fixed Solution, Float Solution, Code Differential, Wide Area Differential, Single
Point). For example, when the solution type is limited to Fixed Solution, data
acquisition will only proceed without popping up the accuracy prompt if it is in the
RTK Fixed Solution state and both the horizontal and vertical accuracies are within the
given limits. (When the current solution type matches the limited solution type, a
comparison with the horizontal and vertical accuracies beyond the limits is necessary.
If the current solution type is superior to the limited solution type, no comparison with
the horizontal and vertical accuracies is needed.)

[Horizontal Accuracy] The horizontal positional error of the measurement point.
Input the maximum error tolerance value. During point acquisition, if the error
exceeds the specified value, a dialog box will prompt the error limit exceeding.

[Vertical Accuracy] The vertical positional error of the measurement point. Input
the maximum error tolerance value. During point acquisition, if the error exceeds the
specified value, a dialog box will prompt the error limit exceeding.

[Setting Measurement Area Range] You can set the boundary lines for the
measurement area and enable notifications when exceeding the boundaries, as shown
in Figure 4.7.3-1.

The measurement area boundary lines can be manually added by inserting
boundary points or imported from a file.

The ‘Add’ function allows you to add a point. You can enter the coordinates

manually, select a point from the point library list, or choose a point on the graph.
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Each time a point is added, the program automatically saves it to the current project.

The ‘Insert’ function allows you to insert a point after a specified point, same as
the method of adding points.

The ‘Edit’ function allows you to long-press and select a point to edit its
coordinates.

The ‘Delete’ function allows you to long-press and select a point to delete it.

The ‘Save’ function allows you to save the boundary line to a separate file (.fwx).

The ‘Load’ function allows you to load boundary line data from a file (.fwx) or a
DXF file.

Note: The loaded DXF file must contain only one closed polyline, and the
boundary line must have at least 3 points.

The ‘Out-of-Bounds Alert’ feature will display a warning message in the center of
the screen when the measured area exceeds the boundary line, as shown in Figure
4.7.3-3.

Whether to display the boundary line on the graph.

Note: After performing actions such as adding points, loading data, or
selecting options, you must click the ‘OK’ button for the changes to take effect!
The boundary line is saved within the project file and automatically loaded every

time the project is opened.
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Figure 4.7.3-3 Figure 4.7.3-4

[Record Walking Trajectory] Click the[Settings] button to configure the trajectory.
Please refer to Figure 4.7.3-4. When the distance between the current point and the
previous point exceeds the set distance interval, save the current coordinates to the
trajectory file. The trajectory coordinates record latitude, longitude, and elevation. You
can create a new trajectory file (.trk) or open an existing one. The default file name is
trackFile.trk. The walking trajectory can be viewed on Baidu Maps. The trajectory
data can be exported in CAD format (dxf), South CASS coordinate file (dat),
spreadsheet file (csv), or kml file (*.kml). Set ‘Record Walking Trajectory’ to ‘ON’ in

order to record the data.

[Shortcut Key Settings] Set the physical buttons of the device as shortcut keys for
measuring and other functions, for example, setting the volume keys as shortcuts for
measuring points and lines, as shown in Figure 4.7.3-5. Click the corresponding E]
button for the function to open a dialog box, as shown in Figure 4.7.3-6, then press the
desired physical button to complete the setup. Click the button to delete the set

shortcut keys. The “Default Settings” button restores the default shortcut key settings.
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Figure 4.7.3-5 Figure 4.7.3-6
[Cross-Section Distance Tolerance] During cross-section collection, a prompt
“Approaching Cross-Section” will appear when the distance from the current point to

the cross-section reference line is less than this value.

4.7.4 Setting Out Configuration

[Layout Point Order] When selecting the next layout point during point layout,
the layout points are incremented to the next point in either ascending or descending
order.

[Alignment Direction Prompt] During alignment layout, the walking direction is
indicated, which can be in the forward, backward, leftward, or rightward direction
(forward: towards larger mileage, backward: towards smaller mileage, towards the left
or right of the alignment direction), or indicated in the compass directions (east, west,
north, or south).

[Repeat Layout] During point layout, if repeat layout is disabled, selecting the
next layout point or selecting the nearest layout point will skip the points that have
already been laid out. When enabled, previously laid out points can still be reselected.

[Display Modify Point Dialog when Layout Point is Completed] During point
layout, when entering the layout point area and clicking the “Complete Layout” button,
a dialog box will pop up for modifying the layout point, providing convenience for
adding remarks or modifying the point number.

[Layout Fine-tuning Radius] The fine-tuning radius is the range within which the
display switches to fine-tuning mode when the receiver enters. By referring to the
scale on the diagram, the receiver can be moved to the layout point. The fine-tuning
radius can be adjusted within the range of 0.1 to 1 meter based on different layout
precision requirements.

When entering the layout area, three concentric circles will be displayed. The
smallest circle represents the fine-tuning zone, while the largest circle represents the

layout prompt zone.

121



Survey and Drawing setting

StakeoutPoint Drder Positive sequen@e

Direction hint of line stakeout ESWN v

Whether ta repeat stakeout OFF

Show maodify dialog when stakeout
completed

OFE

Automatically enter the stakeout )
[ on @]
Compass mode ==z

Stakeout fine adjustrment

radius(m) 04 A

Display Mapping UCEHTERE  Stakeout

Figure 4.7.4-1

4.8 Quality Inspection Measurement

< Quality Inspection Measurement is primarily used to verify the accuracy of

existing terrain maps and coordinate points, and export accuracy statistics tables. The
usual process involves importing a pre-drawn terrain map as a base map, specifying
the points to be inspected on the map, and then using an instrument to measure the
coordinates of these points on-site. By comparing the existing coordinates with the

measured coordinates, the statistical accuracy can be determined.

=

can specify the location of the inspection point on the diagram by capturing the

&

1. Click the “Select Point” button , when the button is checked , you

designated point using object snapping, as shown in Figure 4.8-1.
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2. Click the “Settings” button E to enable or disable the display of tolerance
circles on the diagram, as shown in Figure 4.8-2. By setting the tolerance value for
planar accuracy, a circle with a radius equal to the tolerance value will be displayed at
the inspection point position on the diagram. If the measured coordinates fall within
this circle, they are considered acceptable. The calculation method for the mean error
differs for precision testing and high-precision testing, using different formulas for the
final calculation of the mean error.

3. When the inspection points have been specified (indicated by red flags on the
diagram), click the [Measure Point] button to collect coordinates for inspection. A
measurement point information form will pop up, as shown in Figure 4.8-4.

Note: If you click the “Measure Point” button without specifying inspection

points, it will only collect regular measurement points.
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e
4. Click the List button [\5 to view the measured inspection data, the

coordinate differences for each point, as shown in Figure 4.8-6.After completing the
measurements, you can export the inspection data as an Excel spreadsheet: on the
Project page - Import/Export - Export Measurement Points, select “Coordinate Check

Table (*.xls)”, as shown in Figure 4.8-7.
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Chapter V. Road Measurement

Select “Road Measurement” on the measurement page of the main interface as

shown in Figure 5-1, which includes road layout, road alignment, and cross-section

acquisition.
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5.1 Road Alignment.

Click [Road Alignment] to enter the road design interface as shown in Figure 5-2,
which includes horizontal profile design, vertical profile design, cross-section design,

and slope line design.

5.1.1 Horizontal Profile Design.

Horizontal Profile Design offers two methods: Intersection Method and Line
Element Method (also known as Block Method). The Intersection Method is based on
defined  rules  where  intersecting  points are combined in @ a

transition-curve-circular-curve-transition manner, which imposes certain restrictions
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on the curve expression. On the other hand, the Line Element Method allows for
arbitrary combinations of route shapes, even for complex curves such as egg-shaped
curves. To obtain line element data for multi-intersection curves, interchange point
tables, or virtual intersection points, the corresponding auxiliary software is required

for data conversion, and then line element method is used for line determination.

Intersection Method.

Users only need to input the coordinates of the intersection points of the route
curve, as well as relevant information such as transition curve length, radius, and
mileage for the corresponding route. In this way, they can obtain the coordinates of
key points, stationing points, and route points, along with a visual graphical display.
This facilitates the measurement tasks, such as route layout, in a convenient manner.
The interface of the Intersection Method is shown in Figure 5.1.1-1.

[Add] Add intersection data by entering parameters including intersection name,
N, E, intersection mileage, arc radius, length of the first transition curve, length of the
second transition curve, as shown in Figure 5.1.1-2. Repeat the process of adding until
all intersections have been added.

The first and last intersection points do not require the input of transition curve
lengths, radius, and arc radius. Only the first intersection point needs to input the
mileage, and the mileages of the remaining points will be automatically calculated
based on the curve length.

Prompt: Long press to select a record for options such as delete, edit, and insert.

[Preview] At least 3 intersections need to be added in order to preview the
designed curve, as shown in Figure 5.1.1-3. In the preview window, you can input
mileage and offset to calculate coordinates (indicated by the red flag on the diagram),
or calculate mileage and offset based on coordinates. The calculation function is used

to verify the accuracy of coordinates for specified mileages, as shown in Figure
5.1.1-4.
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[Chain Break] Set mileage chain break data, as shown in Figure 5.1.1-5. Click on

[New Chain Break] to open the add chain break interface, as shown in Figure 5.1.1-6.
Enter the chain break data and click on [Confirm] to create a new chain break. The
program will automatically determine if it’s a long chain or a chain break. Selecting a
chain break allows for editing and deleting operations. When chain break data is set,

nmn

the chain break button icon will be displayed as " ". When checking mileage or during
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layout, the mileage between short chains (discontinuous mileages) will not exist, and a
prompt of non-existent mileage will be displayed, as shown in Figure 5.1.1-7. For
mileages between long chains (duplicate mileages), there will be a prompt to select the

mileage before the chain break or the mileage after the chain break.

(— Broken chain setting

Pilename  PreMileage NextMileagh
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Figure 5.1.1-7
[Enable] Load the road curve data obtained from the current intersection method

into the program for road layout and cross-section measurement. After enabling, this
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curve will be displayed in the graphical interface of road layout and cross-section
measurement.

[Load] Open a pre-edited intersection file (*.poi). Intersection files can be
manually inputted and saved as .poi files using a text editor like Notepad. Import the
file into the handheld device. Loading only displays the intersection file, and it can
only be applied to the current project after clicking on [Enable]

[Save] Save the current inputted intersection data to a file (*.poi).

[Detailed Information] can display the detailed curve elements of the route, as
shown in Figures 5.1.1-9, 5.1.1-10, and 5.1.1-11. It includes three pages: Intersection
Table, Line Element Table, and Main Point Inspection. You can view values such as

turning angle, curve length, tangent length, and main point coordinates.

Name Mileage N b Linetype N E P Linetype Mileage N »
p282 00000  2797962.0069 S‘T;‘g'“ 27979620069 4310251325 HZ 4336590 | 2797599.9876
p276 | 4136790 | 2797600.0073 S‘ﬁ:g“‘ 27975099876  430824.9930
Figure 5.1.1-9 Figure 5.1.1-10 Figure 5.1.1-11
Line Element Method.

Line Element Method is a commonly used approach in road design. It involves
dividing the road alignment into various road basic elements such as straight lines,
transition curves, and circular curves. Following certain rules, these basic elements are
systematically added and combined to create the entire road alignment, achieving the
goal of designing the entire road segment.

The line elements can be manually entered or imported from a file (*.elm). Please

refer to the appendix of the manual for the specific format.
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T o[

Figure 5.1.1-12 Figure 5.1.1-13 Figure 5.1.1-14

[starting point] Firstly, it is necessary to input the starting coordinates, distance,
and azimuth, as shown in Figure 5.1.1-13.

[Add] After setting the starting point, you can begin adding line elements, as
shown in Figure 5.1.1-14.

Straight Line: Simply enter the line length, as shown in Figure 5.1.1-15.

Arc: Input the radius, arc length, and deflection (the deviation direction with
reference to the forward direction), as shown in Figure 5.1.1-16.

Transition Curve: Enter the starting radius, ending radius, curve length, and

deflection, as shown in Figure 5.1.1-17.
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Tip: Long-press on a specific record to perform delete, edit, or insert
operations.

[Chain Disruption] Please refer to the intersection method for chain disruption
settings.

[Preview] Check if the curve is correct in the preview window, as shown in
Figure 5.1.1-18. You can input mileages to calculate coordinates and tangent azimuth,
or you can calculate mileages by reverse calculating coordinates. The calculation
function is used to verify the correctness of coordinates for the specified mileages.

[Enable] Load the road curve data obtained from the current alignment method
into the program, used for road layout and cross-section measurement. After enabling,
this curve will be displayed in the graphical interface of road layout and cross-section
measurement.

[Load] Open a pre-edited alignment file (*.elm). The alignment file can be
manually input using a text editor and then saved with the ‘.elm’ extension. Import it
into the notebook from the file, as shown in Figure 5.1.1-19.

[Save] Save the currently inputted alignment data to a file (*.elm).

[Detailed Information] Displays the detailed curve elements of the alignment, as

shown in Figure 5.1.1-20. The alignment method includes ‘Alignment Table’ and
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‘Main Point Check,” where you can view parameters such as alignment type, length,

and coordinates of characteristic points.
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Figure 5.1.1-18 Figure 5.1.1-19 Figure 5.1.1-20

5.1.2 Longitudinal Section Design

Longitudinal section refers to the curve that represents the vertical variation of a
road. The alignment’s longitudinal section curve can be manually entered or imported
from a file (*.pov).

[Add] Adding a grade change point includes mileage, elevation, longitudinal
curve radius, and ‘Grade Ratio 1’ and ‘Grade Ratio 2’ will be calculated automatically.

Tip: Long-pressing on a selected record allows you to perform deletion,
editing, and insertion operations.

[Preview] To preview the designed curve, at least 3 grade change points need to
be added. In the preview window, you can check if the curve is correct. You can
calculate the elevation of specified points by entering the mileage, as shown in Figure
5.1.2-3.

[Enable] Load the designed longitudinal section curve data into the program,

which can be used for elevation layout in the layout interface.
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[Load] Open a pre-edited longitudinal section file (*.pov). The longitudinal
section file can be manually entered and saved with the .pov extension using Notepad.

Import it into the handheld device from the file, as shown in Figure 5.1.2-4.

[Save] Save the currently inputted grade change point data to a file (*.pov).

5.1.3 Cross-Section Design

[Add] Add cross-section feature points, select to add points on the left or right

side. Two input methods for slope ratio are available here: percentage or ratio, as
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shown in Figure 5.1.3-2.

Name: The name of the current module, which can be selected from the
dropdown list.

Width: The horizontal distance from the previous grade change point.

Slope: The ratio of the height difference between the current point and the
previous grade change point to the horizontal distance between the current point and
the previous grade change point.

Road Kerb: The height difference between the current module and the previous
module.

[Symmetrical] Checking this option indicates that the left and right slopes are
identical. The data for the right slope will be replaced with the data from the left slope.
When adding a point after checking this option, both the left and right grade change
points will be increased simultaneously.

Long-pressing the data item in the list allows you to perform operations such as
“Width Increase,” “Over Height,” editing, and deletion on the selected module, as
shown in Figure 5.1.3-3.

[Width Increase] Enter the width increase settings interface as shown in Figure
5.1.3-4. Click on [Add] to enter the width increase creation interface as shown in
Figure 5.1.3-5. You can input the mileage, width, and select the gradient mode (linear
gradient, cubic parabolic, quartic parabolic). Editing and deleting operations can be
performed on selected data.”

[Over Height] Enter the over height settings interface as shown in Figure 5.1.3-6.
Click on [Add] to enter the over height creation interface as shown in Figure 5.1.3-7.
You can input the mileage, gradient, and select the gradient mode (linear gradient,
cubic parabolic). Editing and deleting operations can be performed on selected data.

After setting the width increase and over height, the corresponding module will

be marked with the @ icon, as shown in Figure 5.1.3-8.
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[Preview]View the cross-sectional line in the preview window to check its
accuracy, as shown in Figure 5.1.3-9. In case of over height or width increase, you can
view the corresponding cross-sectional diagram by entering the mileage.

[Enable] Load the current design cross-sectional data into the program for layout
purposes.

[Load] Open an already edited cross-sectional file (*.crs). The file can be
manually entered using a notepad and saved with a modified extension as .crs. Import

it into the notebook from the file, as shown in Figure 5.1.3-10.
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[Save] Save the currently inputted data to a file (*.crs).

Note: Only one cross-sectional profile can be enabled at a time. Different
road segments of a single road may have varying cross-sectional profiles. To use,
define multiple cross-sectional profiles in advance and load the appropriate

cross-sectional profile design line for the specific terrain during layout.
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D - -
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' Display node coordinates ‘

Mileage

[ N
Cale. A Cross section file (*.crs) m

Figure 5.1.3-9 Figure 5.1.3-10

5.1.4 Slope Line Design.

After entering the slope interface, click the [Add] button to open a dialog box as
shown in Figure 5.1.4-1. Enter the slope name, select the excavation or fill, and click
[OK and Edit] to enter the editing interface as shown in Figure 5.1.4-2. You can create

new slopes, platforms, and ditches.
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[Create New Slope] as shown in Figure 5.1.4-3, input the name, slope height, and
slope ratio.

[Create New Platform] as shown in Figure 5.1.4-4, input the name, width, and
cross slope.

[Create New Ditch] as shown in Figure 5.1.4-5, input the name and parameters
such as ditch height and width. There are two types of ditches: rectangular ditches and
trapezoidal ditches.

Long press on a data item to edit and delete.

[Preview] allows you to preview the slope diagram, as shown in Figure 5.1.4-6.
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[Enable] loads the slope library data of the current design into the program for
layout purposes.

[Load] opens a pre-edited slope library file (*.bps).

[Save] saves the current slope data to a file.

Design slope data for different mileages and load the corresponding slope data for

layout purposes during slope layout.

5.2 Road Layout

The concept of road layout is similar to that of line layout. First, define the line
and then input the mileage to specify the position of layout points. The only difference
is that road layout involves a slightly more complex line design, which includes the

definition of longitudinal and transverse profile lines.

The road layout interface is shown in Figure 5.2-1. Before conducting road layout,
it is necessary to load the road design lines (horizontal profile, longitudinal profile,
and cross-section). Click the [Line Library] @ button to open the interface for
loading design lines, as shown in Figure 5.2-2. The Load button can open the
corresponding design line file and automatically enable the selected line. You can
preview the graphics to ensure their correctness. The “Clear” button can remove any

imported lines.

If only the horizontal profile lines are loaded, the elevation layout will be ignored.
Only when both the longitudinal profile and cross-section lines are loaded, the

elevation layout data will be calculated.

[Click here] nto enter the sampling point setup interface, as shown in Figure

5.2-3. You can input the mileage of the points to be surveyed. The mileage and offset
will automatically accumulate based on the increments. Please refer to the method of

line layout. When encountering long chains with breaks, you need to choose the
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mileage before or after the break.

Note: When selecting the next sampling point, the software will automatically
determine whether it encounters feature points (such as tangent points, curve

points, etc.). If feature points are encountered, they will be used as the layout

points.

The mileage of the current layout point.
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The term ‘offset’ (offset) is commonly used when placing boundary markers
during layout. Selecting the ‘offset direction’ (offset direction) as ‘left’ or ‘right’
respectively represents the left or right side of the line. The offset is the distance from
the centerline to the boundary line. Setting the increment to 0 allows you to place the
boundary marker at the specified mileage.

I 71

[Zoom] Lo ElScale the current point and the projected point to be displayed at the

center of the screen.
Layout Process

The specific layout point-finding process is the same as the method used for point
layout, as shown in figure 5.2-4. Please refer to point layout or line layout.

Tip: You can enable the real-time mileage feature in the display settings. The
software will project the current location point onto the route (represented by a small
dot on the route), and display in real-time the line connecting the current point to the

projected point, as well as the mileage of the projected point.

When the cross-section data is loaded, clicking the button allows you to

switch to the cross-section view, as shown in figure 5.2-5.

Slope Layout

When the cross-section data and slope data are loaded, click the ' button, as
shown in figure 5.2-6, to select the slope data to be loaded. Choose whether to load the

slope on the left or right side of the cross-section, as shown in figure 5.2-7. In the
cross-section view, you can see the loaded slope profile, with figure 5.2-8 representing

a profile loaded on the left side.
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5.3 Cross-section data collection
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When collecting cross-sections, it is necessary to load the transverse section line

reference line

and input the mileage, which can uniquely determine the position of a cross-section.
Then, data points should be collected within a certain range of this cross-section.
When processing the data, each point of the cross-sections must be distinguishable.
Each cross-section must measure the center stake point (the midpoint at the specified
mileage).

When conducting measurements, specify a mileage. The software will
automatically calculate the position of the cross-section at that mileage and display a
dashed line on the graph as a reference line (the lengths on the left and right sides of
the line can be set when defining the cross-section position). When approaching this
reference line, the software will calculate the distance between the current position and
the reference line. If it is less than a certain distance value, cross-section points can be

collected.

[Next Step] =Enter the interface for defining cross-sections, as shown in

Figure 5-32. You can input the mileage of the section to be measured, where the
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mileage will be automatically accumulated based on the increment.

Mileage: Set the mileage for the current cross-section

Mileage Increment: The increase value of the mileage each time the form is
entered or manually incremented or decremented by clicking.

Mileage Increment: Cross-section Range: The length on the left and right sides
of the centerline that the cross-section deviates from (specifying the length of the
cross-section reference line).

Note: When selecting the next section point, the software will automatically
determine if a feature point (such as a tangent-curve point or curve-tangent point) is

encountered. If a feature point is encountered, it will be captured as the layout section.

[Measurement Points] gWhen the distance between the current position and

the cross-section reference line is less than a certain distance value, cross-section
points can be collected. In “Settings” - “Measurement” - “Section Distance Tolerance”,
set the prompting distance. When the distance from the current point to the
cross-section line is less than this value, the prompt “Approaching Cross-Section” will

be displayed.

When you click on [Measurement Point], a cross-section point information
window will pop up. You can specify whether the current point is a reference point.
Refer to Figure 5-33. Click on [Confirm] to save the cross-section point. The

tp27

cross-section point will be displayed as on the diagram.

Note: Each cross-section must be measured with a reference point. If a certain
cross-section has not been surveyed with a reference point, the text “Ail| - 257
(Reference Point Not Measured) will be displayed at the reference point location. Each
cross-section can only be measured with a reference point once. If it is necessary to
re-measure the reference point, delete the reference point for that mileage from the

cross-section point library or modify it to a non-reference point.
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[Smoothing] Use smoothing acquisition to collect cross-section points.
5 1

|
Q
[Zoom] E&¥/00m in on the current point and cross-section reference line to

display them on the screen.

[Line Library] For cross-section data collection, only the flat cross-section

line file needs to be loaded.

[Switching] If there is a significant height difference in the cross-section direction,
you can move back and forth along the route to measure, i.e., moving between
different cross-sections for measurement. When approaching a previously surveyed
cross-section (within a distance of less than 2m), the interface prompts whether to
switch to the nearby cross-section. See Figure 5-34. By clicking the [Switch] button,
the current cross-section mileage for data collection is switched to the closest

cross-section, facilitating quick switching between cross-sections at different mileages.

Information Alert: The top information alert bar displays the cross-section mileage

and the vertical distance from the current point to the cross-section reference line.
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5.4 Cross-Section Point Library

As shown in Figure 5-35, the “Station” column in the point library list represents
the cross-section mileage, and the “Offset” column represents the distance from the
measurement point to the centerline point. If the cross-section point is a middle stake
point, the label “Middle Stake” will be displayed in the bottom right corner of the
point name. In the cross-section point library, points for each cross-section are grouped
together. However, the cross-sections are not sorted in ascending order. When
exporting the cross-section file, the points will be automatically sorted based on their

cross-section mileage from smallest to largest.
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[New] Create a new cross-section point library file (*.crsp), as shown in Figure
5-36. The measured cross-section points are stored in the current cross-section file.
The point library file can only be opened by the notebook and needs to be exported to
other formats for use.

[Open] Open a cross-section point library file (*.crsp)

[Export] In the cross-section point library, it is possible to export it to other data
formats, as shown in Figure 5-37, including Haitian format (.DMX), Weidi format,
China Railway Consulting (.txt), etc.

Note: Please ensure that each cross-section has been measured with a middle

stake point when exporting. If some cross-sections do not have a middle stake point
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measured, a dialog box will prompt to ignore the cross-sections without a middle stake
point during export.

Tip: Long press on a data item to enter multi-selection mode. In multi-selection
mode, you can single-click or long press to make multiple selections. You can edit
(only one point can be selected) or delete the selected points. Press the back key to

cancel the selection.
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Chapter VI. Power Measurement

Power measurement mainly includes power surveying, tower layout, and tower

base cross-section measurement, as shown in Figure 6-1.
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6.1 Introduction to Power Operation Procedures

1. Line Selection

Usually, the power department will first receive an aerial photo, satellite photo, or
topographic map of the area where the power lines pass through. Some of these maps
have known national coordinates, while others do not. The line selection personnel
will determine the approximate location on the map based on the topographic map and
then conduct a field survey to collect coordinates. They usually do not use GPS survey
navigation. Instead, they drive directly to the approximate location on the map, search
for landmark features, and find suitable positions for installing angle towers. If GPS or
handheld devices are used to collect coordinates, high accuracy is not required. In flat

terrain, a single-point positioning is sufficient to meet the requirements.
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2. Measurement of flat cross-section
The line selection personnel selected a set of corner stakes based on the actual
terrain and collected the coordinates. These coordinates were handed over to the
survey personnel. The survey personnel connected these corner stakes in sequence to
generate a power line. Then, within a certain range on both sides of the line, they
collected terrain and features to form a strip-shaped cross-sectional data. Based on the
requirements of the power department, this data is exported and used to generate
cross-sectional diagrams using software such as DaoHeng. If there are any changes to
the corner stakes during this phase, the features between the previous and subsequent
points of this corner stake need to be remeasured.
3. Tower Base Cross-Section Measurement
This operation is performed during the measurement process by collecting a set
of points at the tower position, forming cross-sectional data between the center point
and the pit. The collected data of the tower base cross-section is used as a reference for
later line pulling and pit calculation, as well as cost estimation.
4. Tower Line Pulling and Pit Calculation
For poles, it is necessary to balance the tension of the conductors, overcome wind
resistance, and secure the top position of the pole with wires. For towers, it refers to
the positions of the four bases. Common types include single-pole four-sided line
pulling, double-pole “X” line pulling, and corner pole inline pulling. The types of
towers include square towers, full-round square towers, and rectangular towers. The
design team ensures that the positions of the line pulling, ground angles, and other
attributes are determined in accordance with the power design regulations for later use
by construction personnel.
5. Center-point positioning of poles and tower pits layout
The power layout function primarily aims to locate the positions of power poles
or towers, as well as the positions of line pulling or tower foundations, for the
installation of power facilities. Due to significant elevation errors associated with GPS,
the use of total stations is more prevalent in this process. In line with the operational

workflow in the power industry, the software provides power surveying capabilities to
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assist surveyors in route selection, cross-sectional data collection, line pulling and pit

calculations, and layout operations.

6.2 Power Survey

Power survey interface as shown in Figure 6-2.
(_ Power survey :;F;IEE_, 1; ?

File browsing Goto

T fetorage/emulated/0/RTKdata/20231007
N:2797600,009 oH:0.028

’ E:A30824 992 oViLa30
:148.072

i # g
Information bar AR el

F1000

A10.000
Apoon

Bottom toolbar

Select guide lines

Auxiliary line v

ﬂ m Auxiliary line library file (* ey m

Figure 6-2 Figure 6-3

The bottom toolbar can be swiped horizontally, and the specific functions of the

buttons dedicated to power measurement are as follows.

7 =
ﬂCollect power data points, Auxiliary tools, Auxiliary line library

Power survey operation process

1. Add guides

The purpose of alignment lines: The line selection team, based on the actual
terrain, selects a set of turning points and collects their coordinates. These coordinates
are then handed over to the surveying team. The surveying team sequentially connects
these turning points to generate a power line, and then within a certain range on both

sides of the line, collects terrain datag@a-tarm a strip-shaped cross-section data.

Open the auxiliary line library B3, as shown in Figure 6-3. The bottom toolbar

can be scrolled horizontally and includes options to add, insert, edit, delete, open, and
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create.

[Add] alignment lines as shown in Figure 6-4. The starting and ending points of
the alignment lines can be obtained through four methods: manual input, real-time
collection, selection from the point library, and graphical selection. After completing
the settings, click [OK] to add. The program automatically saves to the default file
each time you add.

When there are already existing alignment lines in the line library, entering the
add interface will set the starting point as the endpoint of the last alignment line by

default.

Add guide line

Starting point 3
e o)1) )
IN(X) 2797957.2726
ELY) 431023.1388
IH 1329118
Attributes
[Starting point 0 p290-—p288
mileage ;
End point b
e S
IN(K) 2797957.0970
ELY) 431023.1505
H 132.9472
ittributes
Figure 6-4 Figure 6-5

[Insert] Click to select the alignment line, and you can insert a line before the
selected line.

[Edit] Click to select the alignment line and edit the selected alignment line.

[Delete] Click to select the alignment line and delete the selected alignment line.

[Open] Open a wire library file (*.eli), and the program will automatically load
this file every time it starts.

[New] Create a new wire library file (*.eli).

After adding auxiliary lines, you can select the current auxiliary line segment in

the auxiliary line list on the graphical interface, as shown in Figure 6-5. The current
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auxiliary line segment is displayed in red, while the others are displayed in blue. The
auxiliary lines have arrow indicators to indicate the direction of the wires.

Select an alignment line in the measurement interface to start the surveying
operation.

The third page of the top information bar will display the real-time relationship

between the current point and the alignment line, as shown in Figure 6-6.

Right bias-221 4498 Fram siart 4085418
Mileage343.3168 Fram end:408.393%
Height differenca from  Right declinatian

Figure 6-6

Left deviation, right deviation: the current point is on the left or right side of
the direction of the alignment line.

Distance to starting point: The current point’s distance from the starting point of
the alignment line.

Mileage: The current point’s mileage at the projection point on the alignment line
or its extension.

Distance to endpoint: The current point’s distance from the endpoint of the
alignment line.

Starting point elevation difference: The elevation difference between the
current point and the starting point of the alignment line.

Left and right deflection angles: The angle (0~180°) formed by clockwise
rotation (left) or counterclockwise rotation (right) from the direction of progress along
the alignment line to the current point.

2. Power point collection

During the operation process, at the points where data collection is required for

the features, record the current data using the [Survey Point ]ﬂ option. Then enter
the power point collection interface, as shown in Figure 6-7. In the drop-down menu

for the collection type, select the point type, as shown in Figure 6-8. Based on the

point type, select the type of crossing object, such as road, river, pond, or building, and
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specify the pole type, width, angular measurement, and height. Afterward, click “OK”.
The software will save the feature attribute data to the measurement file. The rules for
collecting points should follow the standards of Dao Heng software. During the office
work, the power data will be converted to Dao Heng CAD format using the power
processing software. The points collected through power survey will be displayed as
Tptl1

During the measurement process, select the storage point type based on the

on the map.

current point’s feature type. The available storage point types include: J-pile (turning
point), Z-pile (straight pile), ordinary point, wind deflection point, single-point
measurement of power lines, communication lines, underground cables, etc.,
single-point measurement of roads, rivers, ponds, buildings, etc., two-point
measurement of power lines, communication lines, two-point measurement of roads,
rivers, ponds, buildings, etc., three-point measurement of roads, rivers, ditches, etc.,

left boundary point, right boundary point, and reference pile. There are a total of 12

types.

@ Power point collection

.Dllecttan ]
I
Epe J pile }
; ~ .J pile
Name J1 L~
)z pile
Describe Y :
\__J/common point
lAntenna height 1.800 Pole height '-__J:Iwind deflection point
N:2797600.0027 1 point measurement
5 “— power lines.communication
B:440024.9948 "1 point measurement

\1:148.0720 ~— roads rivers.nonds houses.etc.
2 point measurement power
— lines communication lines
2 point measurement
"—roads.rivers.nonds houses.etc.
"3 point measurement
“—roads rivers. ditches.etc

._':_"Ieft line point

(right line point

( )directional stake
.

e

Figure 6-7 Figure 6-8

J Pile: Refers to a turning point pile.
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Z Pile: Refers to a straight pile.

Ordinary Point: Refers to a general scattered point.

Wind Deflection Point: Refers to the points where power lines may come into
contact with or be within a distance smaller than the specified value due to wind
movement.

One-point Measurement of Power Lines, Communication Lines,
Underground Pipelines, etc.: This includes power lines, communication lines,
overhead optical cables, underground pipelines, trees, and other facilities.

One-point Measurement of Roads, Rivers, Ponds, Buildings, etc.: Measures
the usage of railways, highways, rivers, ponds, and buildings.

Two-point Measurement of Power Lines, Communication Lines: Measures
power lines, communication lines, etc., using this two-point measurement method.

Two-point Measurement of Roads, Rivers, Ponds, Buildings, etc.: Measures
roads, rivers, ponds, buildings, etc., using this two-point measurement method.

Three-point Measurement of Roads, Rivers, Ditches, etc.: When measuring
buildings, rivers, and ditches, this three-point measurement method is used.

Left Line Point: Measures points on the left line of the current route’s direction
of travel.

Right Line Point: Measures points on the right line of the current route’s
direction of travel.

Directional Stake: Used to indicate the position of the power line’s direction.

(1) Collect J-stakes, Z-stakes, regular points, wind deflection points, left line
points, right line points, and directional stakes. Simply input the point name and
antenna height as shown in Figure 6-7.

Note: The pile names must not be duplicated. The names of ordinary points, wind
deviation points, and left/right boundary points can be duplicated. While the names of
ordinary points can be represented using pure numbers, wind deviation points and
left/right boundary points cannot.

(2) One-point measurement.

[Testing Power Lines, Communication Cables, Underground Cables, etc.] During

the surveying operation, when encountering power lines, communication cables, or
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overhead optical cables on the route, attribute collection requires selecting the type of
crossing, crossing object, pole type, and inputting information such as angle and
height above ground. In the indoor processing stage, these details will be displayed on
the plan and cross-sectional drawings in the RoadCAD software.

Angle: It refers to the angle between the crossing object and the vertical direction
of the line. Negative values indicate a left direction, while positive values indicate a
right direction. Both the angle and height above ground are mandatory and cannot be
left blank. Please refer to Figure 6-10 for details.

Click on “Crossing Object Type” as shown in Figure 6-11 to select the
corresponding crossing object. Different crossing objects require different parameters.

For example, Figure 6-12 illustrates the parameters for “Forest”.

(— Power point collection

Collection 1 point measurement B
ype pawer lines,communication ) /|
Name ptl
Describe
lantenna height 1.800 Pole height )
N:2797600.0027 Power lin
E:430824.9988 — S— ,
\h:148.0720 ( -pommumcauon line, aerial
N ~— ootical cable
Property collection .'\__\)Underground pipeline
Type of - Forest
crossing Power line ) \_J
Span 220V
Rod type - 2> =5 + ',-/.-
Dl
Ineluded angle 0.0 v — -
Z g l [ I ] o

Line helght 0.0 2

Figure 6-9 Figure 6-10 Figure 6-11

[Single-point Measurement of Roads, Rivers, Ponds, Buildings, etc.] When
encountering roadways, railways, rivers, ponds, buildings, and other features along the
survey route, you can store the measurements using the method of single-point
measurement for roads, rivers, ponds, buildings, etc., as shown in Figure 6-13.

By clicking on “Crossing Object Type,” as shown in Figure 6-14, you can select
the crossing object.

Note:

(1) When conducting single-point measurements for roads, rivers, ponds, and
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buildings, the positive or negative sign before “+ Road Width,” “+ River Width,” and
“+ Ditch Width” indicates the orientation of the respective crossing object. Choose the
positive sign when it is towards the larger side (in the direction of the survey route)
and choose the negative sign when it is towards the smaller side. When measuring a
ridge, you can directly select the orientation of the ridge.

(2) The positive or negative sign before “+ Road Embankment Height”
determines whether the road surface is drawn upwards or downwards. The road width
should be rounded to the nearest integer, while the road embankment height can be
represented with one decimal place. The ridge height can also be represented with one
decimal place.

(3) The “Water Level Height” for river measurements and the “Ditch Bottom
Depth” for trench measurements only support drawing downwards, and can be
represented with one decimal place.

(4) During the measurement of buildings, the room corner angle is the angle
between the building’s length and the direction of the survey route, ranging from -90°
to 90°. When the room width is a negative number, it indicates that the direction of the
room width is on the left side of the building’s length. Conversely, when the room
width is a positive number, it indicates that the direction of the room width is on the
right side of the building’s length. The room height can be represented with one

decimal place.

(— Power point collection

(— Power point collection

[Collection

1 point measurement > .\| Collection 1 point measurement » .\|
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Figure 6-12 Figure 6-13 Figure 6-14
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3. two-point measurement

[Two-Point Measurement of Power Lines and Communication Lines]| After
selecting the two-point measurement option for power lines or communication lines,
under the attribute collection, choose the crossing object type, crossing object, pole
type, and measurement height. When collecting the first point, the software will prompt
for the first point, as shown in Figure 6-15. Click [OK] to return to the power survey
interface. Then, move to the next point and press the [Measurement Point] button to
enter the second point collection interface, as shown in Figure 6-16. At this point,

simply enter the description, antenna height, and measurement height.

e Power point collection

(— Power point collection

ollection 2 point measurement power 3 ; EDIIEEI!UI‘I ! nent paw » 1
ype lines,comminication lines J Lype ( t ] )
i g “\

Mame pt2 Name pt3
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lantenna height 1.800 Pole helght 3 Intenna height 1,800 Pale height
N:2797599.9930 N:2797599.9992

E:430825.0152 E:430824.9927

\h:148.0720 h:148.0720 P,
Property collection  First paint Property collection Second paint
Type of Type of ; M

crossing Power line crossing / )
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Rod type 1-1] Rod type }
High volume 0.0 High volume 5.0

ECES S

Figure 6-15 Figure 6-16

[Two-Point Measurement for Roads, Rivers, Ponds, Buildings, etc.] This feature
allows for a relatively accurate measurement of the width of various land features.To
begin, press “OK” at one end of the land feature to save the settings. Then select the
option for two-point measurement of roads, rivers, ponds, buildings, etc. At the
attribute collection stage, the software will prompt for the first point. Choose the
crossing object type and input the crossing object angle. Once saved, proceed to the
other end of the land feature to collect the second point. The software will
automatically prompt for the second point. At this stage, you only need to input the

roadbed height, water level height, and so on.
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(— Power point collection

e Power point collection

Collection 2 point measurement » -\l Collection I iga 1 > |
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Figure 6-17 Figure 6-18

If you wish to undo the first point, click on the [Undo] button labeled as .

The software will prompt with the message “Are you sure you want to abandon the
current collection?” Choose “OK” to return to the first point collection interface and
start the collection process again. (The measurement order of the two endpoints of the
land feature can be arbitrary. The software will automatically determine the front and

back breakpoints of the land feature based on the direction of the line.)

When conducting multi-point measurements, the collected data will only be stored
in the power point database upon completion of all data acquisition. During the data
acquisition process (e.g., the first point in a two-point measurement or the first two
points in a three-point measurement), temporary power points will be displayed on the
graphical interface. The temporary points will be marked in red.

4. three-point measurement.

When conducting a three-point measurement for roads, rivers, ditches, etc., the
first and second points determine the direction, while the first and third points
determine the width. Input parameters such as roadbed height, water level, etc. are

required for the first point, while the second and third points do not need to be entered.
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e Power point collection

{— Power point collection

\L' Power point collection
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Figure 6-19

Each time you enter the data collection form, the point number will automatically

Figure 6-20

Figure 6-21

increment. The point name prefix is based on the historical record of the last used

prefix.
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Figure 6_—22

P I5 4
Click on the toolbar’s assist button to open the Assistive Tools dialog box,

as shown in Figure 6-22. The calculation results of the assistive tool will be displayed

on the 4th page of the top information bar.

T{Offset Calculation: Calculate the offset between a point and a straight line.

First, click on the screen to select the starting point and endpoint of the reference line

(only electric measurement points and auxiliary line endpoints can be selected). Then,
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select the point to be calculated. The calculation results include: direction (left offset
or right offset), distance from the starting point along the line, distance from the
endpoint along the line, and offset distance from the point to the perpendicular. The

selected reference line and the line from the point to the perpendicular are displayed

on the screen, as shown in Figure 6-23.
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1 AT AP abaran alane tha llam o 1 ek nolne 1L AT TOR b sl Tl ot b anel asbm

The calculation results are displayed MX

by scrolling up and down. S\ .

point to be calculated

- -
L. -

Auxiliary line p290-—p288 Auxiliary line p290-—p288
ﬂ- EE 2 OEHEE
Figure 6-23 Figure 6-24
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Elevation Difference Calculation: Click to calculate the elevation

difference between two points. On the screen, select the two points to be calculated in
sequence, and you can calculate the horizontal distance, slope distance, elevation
difference, and azimuth angle between the two points.

% Turning Angle Calculation: Calculate the turning angle. First, select two
points, and then choose the turning point. This will allow you to calculate the direction
and magnitude of the turning angle at the turning point. It can be used to calculate
turning angles during the route selection process or crossing angles during the

horizontal cross-section measurement process, as shown in Figure 6-24.
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< Adding Angle Bisector: Add an angle bisector by selecting three points in
sequence to find the angle bisector of the included angle between the three points. The
angle bisectors can be classified as interior and exterior bisectors. The rule for defining
interior and exterior bisectors is based on the order of the selected points. The interior
bisector is the angle formed by clockwise rotation from the first point towards the third
point, while the exterior bisector is formed in the opposite direction. You can choose to
add either an interior or an exterior angle bisector and designate the endpoint with a

point name, as shown in Figure 6-25. The bisector will be added to the auxiliary line

library, as shown in Figure 6-26.

i ealttheste
« | Inside corner

Inside corner parameter Ll
Point Nama N
Length 10

|_| Outside corner
Dutside cormer parameter
Point Name W ngo pzaa
Length 10

. , pts—N

pts—w

“

Figure 6-25 Figure 6-26

s

point is enabled, the top information bar displays real-time distance and elevation

Reference Point: Specify a point as the reference point. When the reference

difference between the current point and the reference point. The reference point is
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represented by a red triangle symbol on the map, as shown in Figure 6-27 and Figure

6-28.

h 1 _;E-"_UE‘E: J.r =
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Figure 6-27
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=
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Auxiliary line p290-—p288

Figure 6-28

Q Offset Storage: On the screen, select two points to determine a reference line,

then choose whether to use the starting point or the endpoint as the offset reference

point and in which direction to offset. For example, selecting ‘Before endpoint” means

offsetting in the direction from the starting point towards the endpoint, with the

endpoint extending further in the offset direction. The same principle applies to the

other three directions. Finally, input the offset distance and elevation difference to

calculate the offset point, as shown in Figure 6-29. Once the coordinate calculation is

complete, you can switch to the power point acquisition interface and save it to the

power point database, facilitating the collection of targets that are unreachable.
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Offset Calculation: In the offset calculation interface, input the coordinates of

the starting point, endpoint, and reference point, as well as the distance and elevation
difference values. Set the offset direction and angle to calculate the coordinates of the
offset point, as shown in Figure 6-27. The starting point and endpoint determine an
azimuth. By adding the offset direction and angle to the azimuth, the azimuth from the
reference point to the offset point is determined. The coordinates of the offset point are
calculated based on the distance and elevation difference, and the reference point does
not have to be on the line connecting the starting point and endpoint. Once the
coordinate calculation is complete, you can switch to the power point acquisition
interface and save it to the power point database, facilitating the collection of

unreachable targets.
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6.3 Transmission tower layout

The power survey interface is shown in Figure 6-28.

I e Pole tower staksout gl % E pole tower library oK
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Figure 6-28 Figure 6-29

The bottom toolbar can be slid left or right. The specific functions of the buttons

dedicated to transmission tower layout are as follows

/7

i s
7 The auxiliary tools, BEESThe tower library, § The standalone tower

Before starting tower layout, it is necessary to add tower components from the
tower library. Tower foundation layout is conducted based on the power survey lines,
with one tower designed for each corner point.

Note: The orientation of the tower is determined by the direction of the
power line, so at least two towers need to be added in order to proceed with the
layout.

tower library

R

Click the tower library button BE=Sto open the tower library interface, as shown

in Figure 6-29. The bottom toolbar includes options for adding, inserting, editing,
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deleting, opening, and creating new items.

[Add] Add power tower: Select the stake type: pole or tower, enter point name,
coordinates, mileage value, and set parameters.

[Insert] Insert a stake before the selected position.

[Edit] Click to select a position for editing.

[Delete] Remove the selected position.

[Open] Open a tower file (*.ptr).

[New] Create a new tower file (*.ptr).

1. Add pole

Refer to Figure 6-30, select the ‘Pole’ option for configuration.

Pile position Parameter Pile position
Type Rod (_Tower | feftwian 100000
romNam @ Right width 10,0000
N(x) Declination  030:00:00.00000
E(Y) lAngle to ground  060:00:00.00000
H Shouthigh 10,0000
Mileage 0

Figure 6-30 Figure 6-31
Pole Design: Enter point name, coordinates, and stationing (optional). Input pole
parameters: left width, right width, skew angle to ground, and sag height, as shown in
Figure 6-31. The four pit locations are named ABCD, with their definition being
oriented in the direction of the line’s progression, where the bottom-right point is
referred to as A, and the other three points are named BCD in a counterclockwise

direction, as shown in Figure 6-32.
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Figure 6-32

The direction of the pole is determined by the bisector of the line’s corner. L and

R represent the left and right poles, respectively. The skew angle parameter is the
angle between the direction of the tension line and the line connecting the two poles,
with all four angles being the same. The left width and right width are the distances
from the pole positions to L and R, respectively. Sag height is the angle between the
tension line and the vertical line (in degrees).

Tower Design: Enter point name, coordinates, and stationing (optional). In the
type dropdown list, select the type of tower. Input tower base parameters, as shown in
Figure 6-33 (here, input values are half of the actual length and width). The four pit
locations are named ABCD, with their definition being oriented in the direction of the
line’s progression, where the bottom-left point is referred to as A, and the other three

points are named BCD in a clockwise direction, as shown in Figure 6-34.

Pile position Parameter

. ype Square tower v
Half root a 30.0000

lus pile angle 030:00:00.00000

The pile angle can only be
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'.!'_'I:'!"' - T

“
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Figure 6-33 Figure 6-34

There are three types of towers: square tower, rectangular tower, and square
tower (omni-directional). For square towers, the input value for half the opening ‘a’ is
required. For rectangular towers, input values for half the openings ‘a’ and ‘b’ are
required. The values for half the openings must be greater than 0. If you need to add
pedestal joints, the angle must be less than 45°. In the ‘Add Pedestal Joints’ editing
box, input the angle between the added pedestal joint line and the original pedestal
joint line. Adding the pedestal joints will increase the number of pedestal joints from
the original 4 joints (ABCD) to an additional 8 joints, as shown in Figure 6-35. The
newly added pedestal joints are denoted by adding ‘-1’ and ‘-2’ to the original naming

convention.
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N(X) 2797957.2726
E(Y) 431023.1388
H 1329118

¥y

~,

ack point l
rl;oi nt Name p288 EJ m

Cancel

Figure 6-35 Figure 6-36

independent tower

=
Click on the [Independent Tower]| button to open the Independent Tower
interface, as shown in Figure 6-36. The [Independent Tower] feature allows you to add

a standalone tower. In addition to inputting the coordinates of the tower location, you

also need to input the previous and next points to determine the alignment of the line.
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The other parameters are the same as those in tower design. After adding an

independent tower, you can select it for pit layout.

Note: The data of the Independent Tower is temporarily stored in the memory

and is not saved to the project. If you reopen the project, the data will be cleared.
layout process

In the layout interface, select the designed tower. Firstly, choose the specific pile
location from the first dropdown list. Then, choose the corresponding pit location from
the second dropdown list. A line will be formed connecting the pit location to the pile
location. The software will display the selected pit line in red color, while the
unselected ones will be displayed in blue color. The software will also show a line
connecting the current position to the starting point of the layout line, as shown in
Figure 6-37.

I e Puole tower stakeout e Pole tower stakeout ﬂ. 18 m.. ?
ge
Right deviation: 904053 From the starting point: Left deviation: 3724128 From the starting point:
408.5272 400.5040
Mileage: -396.2488 From the-end: 4497370 Angle with From the end: 402 6630

TR e R R AmenisndT _FEAGIERT
selected o r-:u. .
R Bpg;
pit line AR

1.800

T

e selected pile
e

selected pile footing =
Pile p290({Independ®.. Pile foot A Pile p286 ¥ Pile foot A
OEEBE OEBaE
L -
Figure 6-37 Figure 6-38

Top information bar displays real-time position data from the current point to the
layout line, enabling precise positioning near the layout line. For pole layout, the
information bar shows the real-time creation of ground angles at the current position,
assisting users in controlling the three-dimensional spatial form of the tensioned line.

When the user selects a specific pile location by pulling down, the diagram
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automatically scales to display the current point and pile location within the screen.

assistive technology

The assistive tools here are essentially the same as those used in power surveying,
with the addition of the [added straight line pile] feature. ” *

Straight Pile Addition: Click on a point on the line on the screen to select a pile
point. A pop-up interface for adding a straight pile, as shown in Figure 6-39, will
appear. Enter the distance between the added pile point and the selected point, and
click ‘Confirm’ to complete the pile addition. The added pile point can be added to the
tower pole library.

Attention: There must be at least two existing poles on the line in order to add a
straight pile. The selected pile position on the diagram cannot be the last point on the

route.

PaintName [p29£|+ !'fl

spacing 10

starting pile

NDX)

E(Y)

H 122.911

Mileage

Figure 6-39
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6.4 foundation cross-section of the tower

<_ Tower Section > ‘ . "
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148,072

intenna height 1.800 Pole height )
b 4 ’ 4
Solution type: Fixed 3
IN: 27975909919
IE: 430825.0125
h: 148.0720
B: 25:16:59.43104N
IL: 110:18:47 47861E
Record time: 2023-10-11 10:48:44
Tower: pZ290-A
Tower center distance: 408.5383 Height
difference. 151602

“

Figure 6-40 Figure 6-41

Tower foundation section measurement involves collecting a set of points at the

tower location to form cross-sectional data between the center point and the
excavation site. The collected results of the tower foundation section are used as a

reference for later calculations of cable pulling and excavation cost estimation.

When conducting tower foundation section measurements, start by defining the
tower foundation section (adding a tower). Please refer to the help file for the tower
layout for the defining methods. You can add pile points as needed (angle < 45°) and
define up to 12 tower foundation section lines. After selecting the tower foundation
pile locations and tower feet, following the prompts in the top information bar, move
the receiver within a certain distance of the section line to perform the section

measurement. Click the [Measurement Point] ﬂ button to display the section

point data, as shown in Figure 6-41. Click ‘Confirm’ to save the data in the section
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point library (*.tfsp). The section point library file can be converted into a Dohene

format for section profiling using power post-processing software. The tower

foundation section points are displayed on the diagram as =121,

6.5 Power Point Database

The Power Point Database stores the data collected from power surveys. The
points in the Power Point Database can be added, exported, created, and opened.
Long-pressing allows for editing and deleting operations. The power point library file

(.elp) in the handbook needs to be exported as a power point file (.ele) in order to use

power post-processing software to convert it 1

@ Electric Data

NO. Collection type s -
: i - Gl
1 1 point 220VPoy frofnt Namg.J2 @ a
measurement power
3 point measurement i M{X
2 roads, rivers, ditches etc. Ordinar )
3 J pile - E(Y)
H

File name: 83775 elp
AT

Figure 6-42 Figure 6-43
[Add]: To add a power point measurement point, you can obtain the point through
the coordinate library, measurement, or graph selection methods. The types of points
that can be added are limited to: J pile, Z pile, ordinary point, and direction pile, as
shown in Figure 6-43.
[Export]: Export the power point library file (.elp) of the current project as a

power point file (.ele) for opening with post-processing software, as shown in Figure
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6-44.

[Open]: Open the power point library file (*.elp), and the measured points will be
retained in the currently opened file.

[New]: Create a new point library with the suffix (*.elp).

[Edit]: Long-press to select the power point that needs to be edited. Press the
back key to cancel the selection. Single-click on the selected point to enter the editing
interface for power points, where you can edit the point name, description, and
attributes.

[Delete]: Delete the selected power point.

File browsing Goto €~ Electric Data
/storage/emulated/0/RTKdata/20231007 N, Collection type S
] 1 1 point 220VPon
measurement power
roch 3 point measurement
Rim £ roads rivers ditches etc. Lrdina)
3 J pile -

Fil ]
ile name: File name 8715 elp

Power point file (*.elp) m Editl‘-‘f Dalnta

Figure 6-44 Figure 6-45
6.6 cross-section point library.

When conducting tower foundation cross-section measurements, the data is saved
in a cross-section point library (.tfsp) file. The cross-section point library file can be
converted into the DoHyung format (.org) using power post-processing software for

cross-section plotting.
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€— Tower base section paint library

Name N E b

1 2797599.9984 430825.0162

Excel file (* CSV)

CAD(*dxf}

South Cass7.0 format (*.dat)

Custom (*.CSV)

Custom (*.txt)

File name:1.tfsp
Create Open Export

Figure 6-46 Figure 6-47

[New]: Create a new cross-section point library file (*.tfsp).

[Open]: Open the cross-section point library file (*.tfsp).

[Export]: You can export the number of cross-sections to other data formats, as
shown in Figure 6-47:

Excel file (*.csv): Export all data items of the cross-sectional points.

CAD file (*.dxf): Export cross-sectional points to a graphic file.

Southern Cass (.dat) file.

Custom (.csv), Custom (.txt): Users can select the data items to be exported, as
shown in the illustration.

[Edit] Long press on a data item to perform editing. Press the back key to cancel
the selection, as shown in Figure 6-48. Only the point name, description, and antenna
height can be modified.

[Delete] Delete the selected data.
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(—- Tower base section point library

Name N E

1 2797599.9984 430825.0162

File name:1.tfsp
Editor Delete

Figure 6-48
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Chapter VII. Tools

The tool interface is shown in Figure 7-1.

sin a
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Figure 7-1

7.1 Coordinate conversion

[Forward Calculation] Convert the plane coordinates from the source ellipsoid
(WGS84) to the local ellipsoid.[Inverse Calculation] Convert the local plane
coordinates back to WGS84 coordinates.The calculations are performed using the
coordinate system parameters (projection parameters, seven parameters, etc.) set in the
current project.Coordinate points can be collected in real-time from the receiver,
selected from a coordinate database, or picked from the map, as shown in Figure
7.1-1.The calculation results can be saved to the measurement point database, as
shown in Figure 7.1-2.

Note: Clicking on the switches between “Geodetic,” “Spatial,” and “Planar” will
not convert the coordinates currently entered. It only switches to different input

formats.
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Figure 7.1-1 Figure 7.1-2

7.2 Area and Perimeter Calculation

There are two options to calculate area and perimeter: measuring on the map and

calculating in a list. Measuring on the map is commonly used.
1. Measuring Area on the Map

As shown in Figure 7.2-1, the boundary lines can be determined through two
methods: drawing lines and selecting lines.

[Drawing Lines] Similar to drawing polylines, click or slide on the map to draw
multiple segments of lines. The area is displayed in real-time in the center of the shape.
When the lines are completed, there is no need to close them to the first point. Simply
click the [Calculate] button, and the lines will automatically close, and the area and
perimeter will be calculated. Click the [Save] button in the dialog box to bring up the
save dialog, as shown in Figure 7.2-2, where you can input the corresponding plot
name and description. While drawing the polylines, you can undo or redo the drawing
operations. Clicking [Cancel] will cancel the ongoing drawing of the polylines.

[Selecting Lines] By selecting existing closed polylines on the map, you can
calculate the area. Only one segment of line can be selected at a time. If the selected

segment is not closed, it can be automatically closed for area calculation.
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[Picking] By using the selection box, you can pick the saved area lines and

perform operations such as deletion and text editing.
2. List calculation

As shown in Figure 7.2-3, list calculation is performed by inputting or selecting
points to determine a boundary line.

The coordinates of the boundary line points can be manually inputted, collected
in real-time from the receiver, or selected from the coordinate library or the map.

[Add] Add points to the calculation list.

[Insert] Click on a point in the list and insert a new point before the selected
point.

[Edit] Edit the selected point.

[Delete] Remove the selected point.

[Compute] When the number of points in the list is no less than three, calculate
the area and perimeter of the geometric shape formed by the points in the current list
in order.

3. area line data

The saved area line data can be viewed in the data list, as shown in Figure 7.2-4.

[Edit] Selecting a data item allows you to edit the name and description of the
area line.

[Delete] You can delete the selected area line in the list. Once deleted, it cannot
be undone or recovered.

[Locate] Selecting a data item enables you to locate the position of the area line
on the graph.

[New] Area line data is saved in an area file (*.area), which allows you to create
or open an area file. Within a project, you can create multiple area files, and the saved
data is stored in the currently open file.

[Open] Open an area file to load the area line graphics.

[Export] The area file (.area) is a temporarily stored binary file that cannot be
directly opened and used on the computer. It needs to be exported to other formats.
Export options include CAD (.dxf), shapefile (.shp), and Excel (.csv) formats.For
exporting a DXF file, the closed lines and text labels are placed in the “JZD”
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(boundary point) layer, and they can be selected together when the file is opened as a
group.For exporting a shapefile, it includes four attributes: area, name, description,
and perimeter.

[Note] The exported graphic files here consist only of individual area line data
and do not include other graphic data. In the “Import/Export” interface, when
exporting a DXF file, it is possible to export both the area data and the graphic data
together.

[Settings] As shown in Figure 7.2-5, you can configure the following settings for
the area lines: fill color, display of name and description, text label font size, decimal
places, and area unit.

[Note] The settings for font size, unit, and other options apply to the sketch map

and the exported graphic files. When the display of name or description is turned off,

they will not be included in the exported graphic files.

: —
é_ Amount on the graghic ﬂ‘J

Select area line on the graph

Save data

&= Draw
L

Perimeter:6921394.5063Meter
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Pick

Figure 7.2-1 Figure 7.2-2
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(— Area data
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7.3 Distance and Bearing Calculation

[Distance and Bearing Calculation] To calculate the distance and bearing between
two points, you can manually input the coordinates of the starting and ending points,
or select them using measurement tools, coordinate libraries, or by selecting on the
map as shown in Figure 7.3-1. Once the settings are completed, click “OK” to

99 ¢¢

calculate the “planar distance,” “spatial distance,” and “bearing” between the two

points.

Agel

<— Distance arimuth -'I:':E.d,_l:#‘b _f ?
26

mtE @%79.9935 Yop ; /" -

E(Y) 430824.9889

148.0720 Azimuth Line Angle

H
\ distance extension distance
g il w m
N(x)

2797600.0020 & ' f" TF' ‘
B ] |
i A MR
EY)  430824.9864 M M| =y |
H 148.0720 Intersect Distance Angle
] point intersect intersect

179




Figure 7.3-1 Figure 7.4-1
7.4 Coordinate Calculation

[Coordinate Calculation] Coordinate calculation includes six methods: One Point
and One Side, Two Points and One Side, Two Points and One Angle, Intersection of
Two Lines, Two Points and Two Sides, and Two Points and Two Angles, as shown in
Figure 7.4-1.

Input known point coordinates and parameters. Coordinates can be manually
entered, measured, selected from a coordinate library, or picked on the graph. Click
the [Calculate] button to compute the coordinates of the target point, and click [Save]

to store the calculation results in the measurement point database.
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7.6 angle conversion
Provides unit conversion between radians, degrees, and degrees-minutes-seconds.
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Refer to Figure 7.6-1. Enter the angle in any of the input fields to calculate the

corresponding values in the other two formats.

7.7 calculate the angle bisector

Given three points and one distance, calculate a point on the angle bisector, as

shown in Figure 7.7-1.

7.8 interpolation point

Calculate an interpolation point between two specified points. The interpolation
can be evenly divided by specifying the number of points or by specifying the interval
between the insertion points. As shown in Figure 7.8-1, select or enter the coordinates
of the two points, input the number of insertion points, and click the calculate button
to complete the interpolation point calculation. Click the save button to access the
parameter save form, as shown in Figure 7.8-2. It can be saved as measurement points,
layout points, or symbol blocks. After saving, the measurement points and layout
points are stored in their respective databases, while the selected drawing symbol for

the symbol block is stored in a graphic file.

€— Calculate line interpolation points ‘Save insertion paint type
% jDescription; Interpalate palnts ,Save type =
T ", | between two specified points AB, ([ Measure point{ StakeOut Symbol block
B lyou can insert symbol blacks, = .
T measurement points, stakeout &P A
T points 0
A Symbolic name
kniown data @ ™ Save the point to a file
A
MN{X) 2797599.9985

E(Y) 430824,9839

H 148.0720
(" Interpolation
method Equal v
Mumber of .
]
\___ points 13 ¢ |

Calculation > Cancel Save

Figure 7.8-1 Figure 7.8-2
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7.9 fill point

Fill points within a specified range of lines based on the input interval. The filling
content can be measurement points, layout points, or symbol blocks. You can draw a

polyline for filling on the graph or select an existing polyline for filling

I e Fill paint

Draw a range line to fill point

End paint |

Fill settings

|
| A10.000

10,000
f

|
|

Column spacing 5.0

Calculation

fill symbol

10Hm

WO |~
= |
Cancel Calc

Figure 7.9-1 Figure 7.9-2

[Draw Line] It is the same as drawing a polyline. Click or swipe on the graph to

draw a polyline. When drawing is completed, there is no need to close it to the first
point. Simply click the [Calculate] button, and the polyline will automatically close
and the fill parameter dialog box will pop up, as shown in Figure 7.9-2. During the
process of drawing the polyline, you can perform undo and redo operations. Click
[Cancel] to cancel the ongoing drawing of the polyline.

The product manual includes two types of filling patterns. Pattern 1 only requires
inputting the fill interval, while Pattern 2 requires inputting row and column intervals.
Click the [Calculate] button in the dialog box to complete the calculation of fill points.
A pop-up interface for selecting insertion point types will appear, as shown in Figure
7.9-3. It allows filling of measurement points, layout points, and symbol blocks.

[Save Points to File] You can save the calculated coordinates of the fill points as a
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dat text format in CASS.

[Keep Boundaries] Specifies whether to retain boundary lines when manually

drawing multiple line segments for filling.
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Figure 7.9-3 Figure 7.10-1 Figure 7.10-2

[Undo] and [Redo] only undo or redo the points of the currently drawn multiple
line segments. The symbols of the fill cannot be undone here. You can undo them in
the measurement drawing interface.

[Select Lines] Fill calculations can be performed by selecting existing line
segments on the diagram. Only one line segment can be selected at a time. It is also

possible to fill if the selected line segment is not closed.

7.10 Share data

Data sharing is the process of sending data through third-party software, as
shown in Figure 7.10-1. You can use the pre-existing email software on your phone to
send emails, or you can send files through platforms such as QQ, WeChat, and others.

When sending via email, the email address must be filled in, while the subject

and content can be optional. Only one attachment file can be added. Click the
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[Confirm] button to prompt the file selection dialog to appear. Choose an email
software, and at this point, you will need to log in to an email account in order to send.

When sending via QQ and WeChat, there is no need to fill in the subject and
content. Simply select an attachment file and click [Confirm] to share it with friends or

send it to a computer.

7.11 transferring files via FTP

Without a data cable, you can wirelessly transfer data to a computer through a
local area network (LAN). Open the FTP function interface as shown in Figure 7.11-1.
The handheld device and the computer must be connected to the same LAN. The
handheld device should be connected to Wi-Fi, while the computer should be
connected to the same LAN’s router or Wi-Fi network. Click the [Start Service] button
to create an FTP service. Then, enter the address displayed on the handheld device into
the “My Computer” address bar on the computer, as shown in Figure 7.11-2 and
Figure 7.11-3. After entering, press Enter to view the folders on the handheld device

and copy the exported files to the computer.

€~ FTP management €& FTP management

’.::‘ WIFi connected:hc201 = WiFi connected:he301
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computer without connecting the data cable to Share project folder only [ Jshare all

the manual. At this point, the data logger must . -
be connected to WiFi, in the same LAN as the Mote: After the FTP service is enabled, you can
computer. manage the data logger files wirelessly on your

computer without connecting the data cable to
the manual. At this point, the data logger must
be connected to WiFi, in the same LAN as the

computer.
Project path:/storage/emulated/0/RTKdata/ Project path:/storage/emulated /0/RT Kdata/
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Figure 7.11-1 Figure 7.11-2
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Figure 7.11-3
Selecting [Share Project Folder] allows you to navigate to the path where the
handheld device’s projects are saved, making it convenient to quickly locate the
project path. Choosing [Share All] will display all the folders stored in the handheld

device.
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Chapter VIII.Laser Measurement.

8.1 Laser Calibration

I\
Step 1: Click on “Laser Calibration”taserealibation , as shown in Figure 8-1-1, to enter

the laser calibration interface as shown in Figure 8-1-2.

Step 2: Begin by clicking on “Laser Off’m
- .-9. I_ - 4 ?.:;
Step 3: Select the measurement point r”“"“"“” peint W u u| (the

measurement point can be a known point acquired on-site using the instrument, or

—_—

)
manually inputted using M on-site acquisition or = pre-manual input).

Step 4: Click on “Laser On”M.

Step 5: Align the laser device with the measurement point } :

Step 6: Click on the measurement button “ located in the bottom

right corner (for laser measurement, it is recommended to perform measurements in
two directions as shown in Figure 8-1-3). After completing the measurement, check
the error value below as shown in Figure 8-1-4.

Step 7: Within the acceptable range of error, click on the "Save" button located in
the bottom left corner “ to confirm. (Note: It is recommended for users to
perform measurements on known points using the laser for accuracy comparison
before daily usage. If the laser measurement error is significant, it is advisable to

recalibrate the laser.)
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8.2 laser ranging

N 2797599.998 : oH0.028
E: 430825.002 av0.030
h: 148072

Antenna height 1 &0 Pule height

2 e

N(¥)
E(Y)

M

Colibration
process

o2

Coardinate Difference
Tolerance Between | 0.0 W Meter
Two Catibration

Figure 8-1-2

Antenna height 1 000 Pole haight

Calioration 22|
process
Coordingte Differance |
Tolarance Between | 001 W, Matar|
Two Calibration
dx 000150

dy 000346

dz 0.00235
alibration completed, click 1o sive satings fo

Figure 8-1-3 Figure 8-1-4

Click on the "Laser Ranging" [1] as shown in Figure 8-2-1 to enter the laser

ranging interface as shown in Figure 8-2-2. Use the laser to aim at the measurement

point, click on "Measure," and the distance from the bottom of the machine to the laser

measuring point will be displayed as shown in Figure 8-2-2.
(4

&

Device Settings
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Device
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o

Laser ranging
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Figure 8-2-1
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8.3 laser measurement coordinates system

&

4, Point Survey

Click on the “Measure and Drawing , click on the laser icon in the

—

xX
bottom right corner ? to activate the laser. Once the laser is activated, the icon

e £
will change to a checkmark [ . Begin by aligning the laser to the points that need

to be measured. Click on the “Measure and Collect” button . to collect the

measurements. Once the collection is completed, save the data.

N:2797950.333 oH:0.007 LT
EA31053343 oVa012 PHURO
h153,748 Fixed
- Age:]
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Chapter IX.Inclination Measurement

9.1 Tilt Calibration

Click on the "Tilt Calibration" Calibrate Sensar button to enter the tilt calibration

interface (as shown in Figure 9-1-1). Set the correct pole height

Antenna height 1.8(Pole height ] . -
[_““"E‘ o o ]>. and click on the "Calibrate Centered Pole"

at the bottom to begin the tilt calibration (as shown in Figure

9-1-2). Follow the prompts to calibrate in all four directions (as shown in Figure
9-1-3). Once the calibration is complete, click on the close button (as shown in Figure
9-1-4). (Note: It is recommended that users regularly perform accuracy checks to
ensure that the inertial navigation accuracy is within 30MM. If the accuracy exceeds
the limit, it is advisable to recalibrate the tilt. If the centering pole is replaced during

instrument use, it is also recommended to redo the tilt calibration.)

r’:(f‘ A\ Antenna height 1.8{Pole hriqhn) Antenna height 1.8{Pole height) > | | Antenna height 1.B{Pole height) ) |
Connection Rover Base - ¢ p— —~
Inertisl navigation (mtlaization (please Tilt measurement instaliation angle | Tt measurement instaliation angle
— — — sm"vhnk-) Gl stape eutimation staged Current P mation compl
o 55
@ i’ i Taeget course Phase i Tamgel course: 3380 PhaselD:; 3 Target course 0.0 Phase D
Static Debug Simulative Reaktime Raaktime tift Regttime a3 g7y Realtime tix 8,04 Realtime an Resttima o t 0
heading ongle! hondng SEN angl Ll heiding .00 angie

@ 0 ©
Device Settings Cors Device Register

@ Y

Cevice  |Calibrate Sensor| aser calibration

Laserranging  Repositioning  Inspection
BCCUrAcY

Calibrate the pole

Figure 9-1-1 Figure 9-1-2 Figure 9-1-3 Figure 9-1-4
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9.2 Precision Inspection

] P
Inspection

Click on the "Open Precision Inspection" 2=  (as shown in Figure 9-2-1),

set the correct pole height *™en®heant 18(Poleeight) > (a5 shown in Figure

9-2-2), click on the "Start" “ button, and use the centering pole to tilt in

four directions as prompted to collect data. After collecting the data, check that the
error value at the bottom is within 30MM to determine if it is qualified (as shown in

Figure 9-2-3).

Vertical inclination  0°5745"

Connection Rover Base Tilt azimuth 219°54'04°
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i ) i 223
! collection \__Manual callection ()
Static Debug Simulative Total numberof = Mean square error of 37

detection paints b A J elevation RMS (mm)

= Mumber of plane Pri
3 Sampling time imerv._il 2 v anomaly po?nts 1 °r$3-3%
Q‘ beRhpEn it eat PR Maximum plane 0.031
Device Settings Cors Device Register Smootiingine of 3 w  deviation of abnormal
sampling points points
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9.3 Tilt Measurement Usage

&

. Paoint Survey

Click on the "Measurement Drawing' (as shown in Figure 9-3-1),

click on the "Tilt Measurement" icon! (as shown in Figure 9-3-2) to open the tilt
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Tilt correction:

correction (as shown in Figure 9-3-3). This can be used in various

measurements or layout tasks (as shown in Figure 9-3-4).
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Appendix 1.File Format

1. file format

[*.prj] Handbook Project File (Binary Format)

[*.pot] Measurement Point Library File (Binary Format)

[*.fyp] Layout Point Library File (Binary Format)

[*.kzd] Control Point Library File (Binary Format)

[*.gsc] Graphical File Stored in Handbook (Binary Format)

[*.bak] Backup File (Binary Format)

[*.csv] Excel File (Text Format)

[*.line] Line Library File for Linemaking (Binary Format)

[*.tin] Surface Library File for Surface Modeling (Binary Format)

[*.poi] Intersection File for Road Measurement (Text Format)

[*.elm] Line Element File for Road Measurement (Text Format)

[*.pov] Longitudinal Profile Design Line File for Road Measurement (Text
Format)

[*.crs] Cross-Section Design Line File for Road Measurement (Text Format)

[*.bps] Slope Design Line File for Road Measurement (Text Format)

[*.crsp] Cross-Section Point Library File for Road Measurement (Binary Format)

[*.dat] Southern CASS 7.0 (Text Format)

[*.dxf] CAD Graphic File (Text Format)

[*.fwx] Survey Area Boundary Line File (Text Format)

[*.area] Area Line File (Binary Format)

[*.trk] Walking Trajectory File (Binary Format)

[*.eli] Electric Power Measurement Auxiliary Line File (Text Format)

[*.elp] Electric Power Survey Measurement Point File (Binary Format)

[*.ele] Measurement Point File Exported from Electric Power Survey, Used for
Power Post-processing Software (Text Format)

[*.ptr] Electric Power Measurement Tower File (Text Format)

[*.tfsp] Tower Foundation Section Measurement File (Text Format)

The text format can be directly opened with Notepad, while the binary format
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needs to be exported to another text format using the manual before it can be used.
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FCC Warning:

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates,
uses and can radiate radio frequency energy and, if not installed and used in accordance with
the instructions, may cause harmful interference to radio communications. However, there is
no guarantee that interference will not occur in a particular installation. If this equipment does
cause harmful interference to radio or television reception, which can be determined by
turning the equipment off and on, the user is encouraged to try to correct the interference by
one or more of the following measures:

* Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and receiver.

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

* Consult the dealer or an experienced radio/TV technician for help.

Caution: Any changes or modifications to this device not explicitly approved by manufacturer
could void your authority to operate this equipment.

This device complies with part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) This device may not cause harmful interference, and (2) this device must

accept any interference received, including interference that may cause undesired operation.

The device has been evaluated to meet general RF exposure requirement.
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