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Preface

Instruction manual use
Welcome to use Zhongda Androidid total station ZTS-720 series
instruction manual, this manual describes how to set up and use ZTS-
720 series total station, in order for you to use the product better,
please make sure to read this product instruction manual carefully, the
sample pictures and icons in the manual are different from the actual
product, please take the actual product as the standard. You can

contact our local sales office.

Instruction Manual Introduction
This manual is to guide you how to work with the mainframe of ZTS-720
series of Total Station by taking Zhongda Androidid Total Station ZTS-

720 as an example.

Experience Requirements
In order to use Zhongda Androidid Total Station ZTS-720 better,
Zhongda recommends you to have some measurement knowledge and
read this manual carefully. If you have any questions, please refer to

the official website of Zhongda: www.hi-target.com.cn.

Safety technology tips

& Note: Note that the contents of the tips are generally operating special
places that require your special attention, so please read them

carefully.

Warnings: The contents of the warnings are generally very important
tips. Failure to follow the warnings will result in damage to the

instrument, loss of data, and system crashes, and may even

endanger personal safety.

Liability Waiver
Before using this product, please be sure to read the instruction manual



carefully, which will help you to use this product better. Zhong Haida is
not responsible for any damage caused by your failure to operate the

product in accordance with the requirements of the instruction manual,
or your misuse of the product due to failure to properly understand the

requirements of the instruction manual.

Hi Target is committed to continuously improving the functions and
performance of its products and the quality of its services, and reserves
the right to make changes to the contents of the instruction manual

without prior notice.

We have checked the content of the printed materials and the
consistency of the hardware and software, but do not exclude the
possibility of deviation, the pictures in this manual are for reference
only, if there is any discrepancy with the actual product, please take the
actual product as the standard, the final interpretation right belongs to

Suzhou Xunwei.

Technology & Services
If you have any technical problems, you can contact the technical
center of each branch or the technical department of the headquarters

by phone, and we will answer your questions promptly.

Related Information

You can find the manual by.

1. Login the official website of Zhongda, you can find it in "Service

Center" — "Download" — "Manual".

Your suggestions
If you have any suggestions and comments on this manual, please
contact us, your feedback will be a great improvement to the quality of

our manual.
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CHAPTER

1

Instrument features and uses

This chapter introduces.
* Instrument Features

= Instrument use

» Precautions

= Security Guidelines
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Instrument Features

Feature-rich - this series of total station based on Androidid hardware platform,
support angle measurement, distance measurement, key light, serial port, Bluetooth,
WiFi, USB, automatic tilt compensation, alignment height, key tone, support GNSS
equipment installed at the same point, support total station command communication
protocol (Xunwei L protocol and T protocol). With powerful industry application
software, including project management, station setting, basic measurement,
program measurement, road release, bridge, tunnel, map, configuration. At the same
time, it can be installed to the handheld mobile use, WiFi connection total station

remote control measurement, suitable for a variety of professional measurement.
1. Absolute digital dial

Equipped with an absolute digital dial, the instrument can measure directly when
it is turned on. The azimuth information is not lost even if the power is reset in the

middle of the process.
2. Powerful memory management

Large memory capacity and easy file system management for data addition,

deletion, transfer, etc.
3. Prism-free distance measurement

This series of total stations all come with prism-free ranging function of laser
ranging, which can directly measure objects of various materials and different colors
(such as walls of buildings, poles, wires, cliff walls, mountains, mud, stakes, etc.) at a
long distance, quickly and with high accuracy. For those targets that are not easy to
reach or simply inaccessible, the application of prism-free ranging function can

complete the measurement task very well.
4. Special measurement procedures

In addition to the common basic measurement functions, this series of total
station also has special measurement programs for overhang height measurement,
eccentric measurement, edge-to-edge measurement, release sampling, rear
rendezvous, area calculation, road design and release, etc., which can meet the

needs of professional measurement.
5. Interchangeable eyepieces

The eyepiece of this instrument is interchangeable eyepiece, which can be
conveniently equipped with bent tube eyepiece, so that it is easy for users to observe

the zenith direction and the measurement of high-rise buildings.
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6. Laser down to point optional
Convenient station indication function for easy station setting.
7. Image assisted release

The instrument is equipped with image assisted release function, which can
display the point mark of release point in the software interface to facilitate the
alignment of the release point.

Instrument Use

Total station is a measuring instrument that measures azimuth, target distance,
and can automatically calculate the coordinates of target points. It has an important
role in economic construction and national defense construction. Mineral census,
exploration and extraction, construction of railroads, highways, bridges, agricultural
water conservancy, urban planning and construction, etc. are inseparable from the
electronic total station measurement. In national defense construction, such as
battlefield preparation, harbor, fortress, airport, base and military engineering
construction, etc., all must be based on detailed and correct geodesy . In recent
years, the electronic total station has become an effective tool for precision
positioning and installation in large precision engineering measurements,

shipbuilding and aviation industries.

The angle measuring part of this series total station adopts absolute coding
digital angle measuring system, and the distance measuring system adopts
integrated circuit control board distance measuring head, using Androidid system,
with measuring software, it can display the measurement results of horizontal angle,
vertical angle, slope distance and flat distance, height difference, coordinates, etc. at
the same time, and it can measure angle and slope in many modes.

Prism-free rangefinding is even designed for users of engineering projects,
especially suitable for various construction fields. It can be widely used for three-
dimensional coordinates of buildings, position determination, overhang height
measurement, plumbness determination, pipeline positioning, section measurement,
etc. It is also suitable for triangulation control measurement, topographic

measurement, cadastral and property measurement, etc.

Cautions

1, daylight measurement should be avoided when the objective lens is aimed
directly at the sun. It is recommended to use a solar filter to diminish this effect.

2. Avoid storing the instrument at high and low temperatures and using the
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instrument when there is a sudden change in temperature.

3. When the instrument is not in use, it should be put into a box, placed in a
ventilated and dry place, and pay attention to shock-proof, dust-proof and moisture-

proof.

4. If the temperature at the working place of the instrument is too different from
the temperature at the storage place, the instrument should be left in the box first
until it adapts to the ambient temperature and then take out the instrument for use to
obtain good accuracy.

5. If the instrument is not used for a long time, the battery should be removed
and stored separately. And the battery should be charged once a month to extend
the life of the battery.

6. The instrument should be packed in a box when transporting, and be careful
during transportation to avoid extrusion, collision and violent vibration. It is better to
use soft cushion around the box for long-distance transportation.

7. When setting up the instrument, use high-quality wooden stand as far as
possible to ensure the stability of the measurement to improve the accuracy of the
measurement.

8, in order to improve the accuracy of prism-free measurement, please be sure to
keep the object lens clean. Exposed optics need to be cleaned, the application of
degreasing cotton or lens paper gently wipe clean, do not use other items to wipe.

9. After using the instrument, use a lint cloth or brush to remove the dust on the
surface of the instrument. After the instrument is wet by the rain, do not power on,
should be clean and soft cloth dry and put in a ventilated place for a period of time,

so that the instrument fully dry before use or box.

10, before the operation should be carefully and thoroughly check the instrument,
to determine the instrument indicators, functions, power, initial settings and correction
parameters are in line with the requirements before the operation.

11. If the instrument function is found to be abnormal, non-professional
maintenance personnel should not disassemble the instrument without permission to

avoid unnecessary damage.
12. The prism-free total station emits laser light, which cannot be directed at the

eyes when used.
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Note: This instrument is subject to strict inspection and calibration at the
factory, and the quality meets the standard requirements. But the
instrument after long-distance transport or environmental
changes, the instrument's optical and mechanical structure
parameters of trace changes are inevitable. Therefore, the new
purchase of this instrument and to the measurement area before
the operation of the instrument should be carried out in this
section of the inspection and calibration to ensure the accuracy of
the results of the operation.

Security Guide

When using prism-free laser distance measurement, it is important to pay

attention to the following safety matters.
Warning.
The total station is equipped with laser class 3R/Illa rangefinder.
This product is a Class 3R laser product, according to the following standards.
IEC 60825-1:2001 "Radiation safety of laser products".

For Class 3R/llla laser products, the emission limit at wavelengths of 400nm-
700nm can be achieved within five times that of Class 2/II.

Warning.
Continuous direct vision of the laser beam is hazardous.
Prevention.

Do not stare at the laser beam with your eyes or point the laser beam at others.

The reflected beam is a necessary measurement signal for the instrument.
Warning.

When a laser beam is directed at, for example, a prism, a flat mirror, a metal
surface, or a window, direct viewing of the reflected light with the eye can be

dangerous.
Prevention.

Do not stare at the laser reflection. Do not look next to the laser light path or prism
when the laser switch is on (ranging mode). Only look through the telescope of the

5
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total station to illuminate the prism.

Warning.

Improper use of Class 3R laser equipment can be dangerous.

Prevention.

To avoid causing injury and to allow each user to take practical safety precautions,
control must be done within the distance of possible hazards (according to the
standard IEC60825-1:2001).

The following is an explanation of the main parts of the criteria.

Class 3R laser products for outdoor and construction site use (prism-free
measurement)

a Only persons who have received the relevant training and certification may
install, commission and operate such laser equipment.

b Set up the corresponding laser warning signs within the use area.

¢ To prevent anyone from looking directly into the laser beam with their eyes or
using optical instruments to view the laser beam.

d To prevent laser damage to people, the laser beam should be blocked at the
end of the working route. The laser beam must be terminated when there is human
activity within the restricted area (harmful distance” ) through which the laser beam
passes.

e The path of the laser beam must be set above or below the human line of sight.

f laser products when not in use, properly stored for safekeeping, not certified
people should not use.

g To prevent the laser beam from unintentionally irradiating such as flat mirrors,
metal surfaces, windows, etc. Be especially careful of surfaces such as flat mirrors
and concave mirrors.

“The harmful distance is the maximum distance from the start of the laser

beam to the point where the laser beam weakens to the point where it will not cause
harm to a person. For built-in rangefinder products with Class 3R/llla lasers, the
harmful distance is 1000m (3300ft), beyond which the laser intensity is reduced to

Class 1 (no harm to the eye from visualizing the beam).
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CHAPTER

2

Name and function of each part of the
instrument

This chapter introduces.
» Name of each part
= Keyboard functions and information display
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Name of each part

The names of the product components are as follows.
1 - coarse sight; 2 - objective lens focusing screw; 3 - vertical fine adjustment screw;
4 - display; 5 - eyepiece; 6 - battery compartment cover.

7 - Base; 8 - Vertical brake screw.

5 2
] 3
6

4
7

Figure 2-1

9-Type C USB port/SD card slot/external SIM card slot; 10-Quick measurement
button; 11-objective lens; 12-camera

13 - Horizontal trim screw; 14 - Horizontal brake screw.
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Keyboard functions and information display

Figure 2-2

0 98 Q0 0w o ouvue e

Figure 2-3
Table 2.1 Key functions.
Button Name Function
Quick . . .
Configurable measurement/deposit mode, triggers
o measurement . )
keys a measurement/deposit when clicked.

Power Switch Controls the switch of the power supply.

0to9 Number keys Enter the number 0~9.
-~ - Symbol Keys Input symbols: decimal point, negative sign.
Delete the previous character of the insertion
— Delete key

character.

Return button Return to the previous level.

Table 2.2 Display symbol definitions.

Symbols Content
Vz Zenith distance mode
VO Vertical angle display mode of 0 when the telescope is
horizontal at the positive mirror
vh Vertical angle mode (0 when horizontal, positive elevation angle,
negative pitch angle)
V% Slope mode
HR Horizontal corner (right corner)
HL Horizontal corner (left corner)
HD Horizontal distance
VD height difference
SD Slant Distance
N North directional coordinates, dN denotes the difference of
release N coordinates
£ Eastern coordinates, dE denotes the difference of the release E
coordinates
Z Elevation coordinates, dZ denotes the difference of release Z

9
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coordinates

m In meters
ft In feet
i In feet and inches, feet before the decimal point and hundredths
of an inch after the decimal point
The value along the baseline direction in point projection
X measurement, the direction from the starting point to the end point
IS positive
v Point projection measurement of values in the direction of

vertical deviation from the baseline

Elevation of the target in point projection measurement

10
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CHAPTER

Preparation before measurement

This chapter introduces.

= Instrument unpacking and storage

» Placement of instruments

= Battery loading and unloading, information and charging
= Reflective prisms

» Loading and unloading of bases

» Telescope eyepiece adjustment and target illumination
Alphanumeric input method

» Notes on USB flash drives

= Instrument registration

* Notes on instrument data storage size prompt messages

11
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Instrument unpacking and storage
-Unboxing

Gently lower the case, let its lid face up, open the locking bolt of the case, open
the lid and remove the instrument.

-Storage

Cover the telescope mirror cover, make the vertical hand wheel of the illumination
department and the level of the base face up, put the instrument lying flat (telescope
objective end facing down) into the box, gently screw the vertical hand wheel, cover
the box cover and close the lock bolt.
Placement of instruments

-Operation reference.

Mount the instrument on a tripod, level and center it precisely to ensure the
accuracy of the measurement results. (A special tripod with a central connecting
screw should be used).

Centering and leveling with the pendant ball
1) Establish the tripod

(1) First open the tripod, so that the tripod's three legs are approximately
equidistant, and make the top surface is approximately horizontal, tighten the three

fixed screws.

(2)Make the center of the tripod and the measurement point lie approximately on
the same lead line.

(3)Step firmly on the tripod so that it is firmly supported on the ground.
2) Place the instrument on the tripod head

Carefully place the instrument on the top surface of the tripod, hold the instrument
with one hand, loosen the center connecting screw with the other hand, gently move
the instrument on the head of the rack until the hammer ball is aligned with the center

of the site mark, and then gently tighten the connecting screw.
3) Use the circular level to roughly level the instrument

(1) Rotate the two foot spirals A and B, so that the circular leveler bubble moves
to a straight line perpendicular to the line connecting the centers of the two foot
spirals mentioned above.

12
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(2) Rotate the foot spiral C to center the round level bubble.
Screw C

R

buble center

Screv& @ Screw B

Figure 3-1
4) Use the tube level to fine level the instrument
@ Loosen the horizontal brake screw, turn the instrument so that the tube level is
parallel to the line of a pair of foot spiral A and B, and then rotate the foot spiral A and

B in opposite directions to center the bubble of the tube level.
Screw C

Screw A

Figure 3-2

(2) Rotate the instrument 90° around the vertical axis and then rotate the other
foot helix C to center the tube level bubble.

Screw C

"

Screw B
Screw A

13
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Figure 3-3

(3) Rotate the apparatus 90° again, and repeat steps (1) and (2) until the bubbles
are centered in the four positions.

Centering with aligner
1) Establish the tripod

Extend the tripod to the appropriate height, make the three legs equal, open, and
make the top surface of the tripod approximately horizontal, and located directly
above the measurement site. Support the tripod legs on the ground, so that one of
the legs is fixed.

2) Placement of instruments and alignment points

Carefully place the instrument on the tripod, tighten the center connecting screw,
and enter the compensator interface to turn on the laser down to the point. Hold the
other two unfixed legs of the frame with both hands and adjust the position of these
two legs by looking at the optical pointing device. When the aligner is roughly aligned
with the survey site, make all three legs of the tripod fixed on the ground. Adjust the
three leg screws of the total station to align the pointing device precisely with the

survey site.
3) Use the circular level to roughly level the instrument

Adjust the length of the three legs of the tripod so that the total station round level
bubble is centered.

4) Use the tube level to fine level the instrument

(D) Loosen the horizontal brake spiral and turn the instrument so that the tube
level is parallel to the line of a pair of foot spirals A and B. Make the bubble of the
tube level centered by rotating the foot spiral A and B.

(2) Rotate the instrument 90°C so that it is perpendicular to the line of foot helix A
and B. Rotate foot helix C to center the tube level bubble.

5) Accurate alignment and leveling

By observing the spotter, slightly loosen the center connecting screw and level
the instrument (do not rotate the instrument) so that the instrument is precisely
aligned with the measurement site. Tighten the center connecting screw again to

accurately level the instrument again.

14
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This operation is repeated until the instrument is precisely aligned with the
measurement site.

Battery loading and unloading, information and charging
Battery Information
i-- Sufficient power to operate and use.
i-- When this message first appears, the battery is still good for about 4 hours.

u--The power is already low, end the operation as soon as possible, replace the
battery and charge it; if you cannot grasp the time that has been consumed, prepare

a spare battery or charge it before use.

0--From the appearance to the lack of power shutdown can last about a few
minutes, the battery has no power, you should immediately replace the battery and

charge.
Notes.

(DThe length of battery working time depends on the environmental conditions,
such as: the surrounding temperature, charging time and the number of times of
charging, etc. For safety reasons, it is recommended to charge in advance or prepare
some charged spare batteries.

(2)The remaining battery capacity display level is related to the current
measurement mode. The fact that the remaining battery capacity is sufficient in the
angle measurement mode does not guarantee that the battery will also work in the
distance measurement mode. Because the distance measurement mode consumes
more power than the angle measurement mode, when switching from angle mode to
distance mode, the battery capacity is insufficient and sometimes the range
measurement will be aborted.

Precautions when removing the on-board battery compartment.

A Every time you remove the battery compartment, you must first turn off the

instrument power.

A To install the battery, press the top button of the battery compartment to snap it
into the instrument to fix it into place.

Precautions when charging.

A Despite the charger's overcharge protection circuit, the plug should still be

15
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pulled out of the socket when charging is finished.

A To be charged within the temperature range of 0°~ £+45°C, beyond this range

may charge abnormally.

A Rechargeable batteries can be recharged 300-500 times, and complete
discharge of the battery will shorten its service life.

A To get the maximum life of the battery, please make sure to charge the battery
once a month even when the instrument is not used for a long time.

Reflective Prism

When a total station is used in prism mode for distance measurement and other
operations, a reflecting prism must be placed at the target. The reflecting prisms are
available in single (triple) prism sets, which can be attached to the base on a tripod
via the base connector or directly on the centering rod. The prism set can be
configured by the user according to the operational needs.

Loading and unloading of bases
®Disassembly

If necessary, the triangular base can be removed from the instrument (including
the reflecting prism base connector with the same base) by loosening the base
locking knob fixing screw with a screwdriver and then turning the locking knob about
180° counterclockwise to separate the instrument from the base.

®|nstallation

Put the three fixed feet on the instrument into the holes of the base, so that the
instrument is mounted on the triangular base, turn the locking knob 180° clockwise to
lock the instrument with the base, and then use a screwdriver to turn the locking knob

fixing screw leftward to fix the locking knob.
Telescope eyepiece adjustment and target illumination
Method of targeting (for reference)

(1) Aim the telescope at the bright sky, rotate the eyepiece barrel and focus to see
the crosshairs (first rotate the eyepiece barrel in your direction and then slowly rotate
it in to focus clearly on the crosshairs).

(2) Use the cross center in the coarse sight to aim at the target point, and keep a
proper distance between the eye and the sight when illuminating (about 200mm).

16
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(3) Use the telescope focusing screw to make the target image clear.

When the eye moves up and down or left and right at the end of the eyepiece,
parallax is found, indicating that the focus or eyepiece diopter is not well adjusted,

which will affect the accuracy of angle measurement, should be carefully focused and

adjust the eyepiece tube to eliminate parallax.

Alphanumeric input method

This series of total station keyboard comes with numeric keys and soft keyboard,

S0 users can input numbers directly and use soft keyboard to input characters.
*Input characters

[Example 1] Select the project name in the new project and ask to enter in the edit
box of the file name: SUN1A
Click on the software [Project Management] > [New Project] and click on the project

name input box.

1046 B P Nicdn

< New Project

Name [ (%] J
Creator

Remarks

Use ground code of last project

Ground Code PRESET_EN >

1047 B = P

< New Project

Name | (x]
Creator
4
q w e r =t y - u i o p°
a s d f g h j k |
4+ z X c v b n m

7123 ;

Simply type SUN1A in the soft keyboard that pops up.

17
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113 B =P

< New Project

Name
Creator
sun's Sun's summa 4
1 2 3 4 5 6 7 a 9 0
q w e r t y u i o) p
a s d f g h j k |
s z X (e v b n m

7123

*Enter the number

[Example 2] Select the station setting mode, click on the "+" sign in the station

interface, enter the coordinates of the station, click on the [N] direction input box,
enter: -123.456

1105 B % P NAn
< STN Setup =

) & & % B -
HR 344°25'54"

Orientation By Known PT >
Station Backsight
s1 = 993 = +
IH. TH.
[ 1.3780 o] m 1.8000 m

[] Auto calculation of IH(konwn STA PT,BS Elevat. and TH) Please aim at the backsight

Method 1

Key sequence at the bottom of the screen: [-]—[1]—[2]—[3]—[.]
—[4]-[5]-[6]

The results are shown in the following figure.

M3 B e

-123456 [ %] m

435198.0987 m

7.9179 m

Cancel

18
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Method 2

In the pop-up soft keyboard key sequence: [-]—[1]—[2]—[3]—[.]
—[4]-[5]-[6]

The results are shown in the following figure.

d1

N [ -123.456 [ x] ] m
=
2] © & 0 ped Q %
% 1] [2] @
[
[4] (5] [e] ]
-]
+ 7 8 9 @

Notes on USB flash drives

This machine supports a maximum of USB2.0/2.1/3.0/3.1 128G USB flash drive
reading and writing, in the software running process, do not randomly plug into the U

disk, if you unplug the U disk after the end of the detection U disk steps, then the
subsequent operation may cause errors!

Instrument Registration

No ranging operation can be performed before the instrument has been

registered.
1126 @ % P

< Measure =

Name VZ  198°14'03"
4
= HR: 174°14'24"
Code

@ N: m  SD: m
Target H E: m HD: m
1.8000 m

m VD

Registration expired!

Z 3 m
SetHA | Measssiore | Meas [ Sioie | TN setwp

1)Instrument registration, you can click [Total Station Information] in the main
interface configuration options or click [Total Station Registration] in the

main interface shortcut menu to enter the instrument registration interface.

19



‘.’ Hi-Target  Total Station ZTS-720 series instruction manual

Configuration

Other

Meas. Auxiliary

Unit & Display

Calibration

Info.

1129 B % P

Menu
PPM -6.035 ppm
Reticle Backlight 0

Function key

FTP

Register TS

2)Enter the Total Station information interface, click [Register], and enter the
correct registration code in the pop-up input box (please contact your dealer
to obtain it).

Register code

228202238016064086004169 &

3)After entering the correct registration code, press the [Confirm] key to
indicate that the registration is successful and the displayed registration
expiration time is shown correcily.
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SN 16429604  Inst.type ZTS-720
TS Service Ver. V1.1.0 Open Beta  EDM.Ver. CAND_3.0
Registration A Angle meas. ver. ANG_V1.1
expiry time 2023-04-14
Android Ver. 9

Register OK

Notes on instrument data storage size prompt messages

1, in the instrument memory is less than 100k, after the boot will be prompted

"the disk is less than 100K, please organize data or delete data words".

Note: When deleting the disk data, please export your measurement data

to the U disk first to prevent unnecessary troubles.
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CHAPTER

A

Software Introduction and Easy
Operation Procedure

This chapter introduces.
= Software Introduction

» Software installation

» Quick start
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Software Introduction

T-Survey software is a total station software developed by Zhongda. In addition
to the basic station setting and acquisition functions, it also supports a variety of
release procedures, including CAD release and image-assisted release. The
software also supports road, bridge and tunnel related design and release
operations. The software has the following features.

Image Assist

1. Image-aided release, the software interface shows the point mark of the
release point, which is easy to align the release point.

Software Installation

T-Survey software needs to run on Androidid OS with Androidid 9 or above. It can
run on Androidid devices such as Zhongda professional Androidid total station,
professional survey handbook, and ordinary cell phones. Copy the APK file (APK is
the abbreviation of Androidid Package, i.e. Androidid installation package) of this
program directly to the Androidid control terminal device for execution or install it on

the computer with a third-party cell phone assistant.
Quick Start

The following is only a quick start procedure, please refer to the detailed
instructions in each chapter for detailed usage steps. This procedure is only a
solution that we provide to you, and you may not follow this procedure after you have
become proficient in using the software. During the operation, the usual procedure is.

l. Initial settings

1. Open T-Survey software, the main interface of the software is as follows.

1136 B % P
= SUN1A

8 g7 & 50 T
Measurement Station Collection Stake out COGO

|

T MR,

Project Road Bridge Tunnel Configuration
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2.

Set the tilt to change the compensation total station can be tilted in the X, Y
direction of the instrument vertical axis caused by the angular reading error
compensation correction. The compensation settings supported by the
software are: open XY dual-axis compensation, open X single-axis

compensation, and close compensation.
1138 @ % P

= SUNTA

1138 B = P

= SUN1A
130 @ P

= SUN1A

Users can choose whether to turn on the tilt compensation or not according
to the actual usage scenario. To ensure the accuracy of the angle
measurement, it is recommended not to turn off the tilt compensation, whose
display can also be used to better level the instrument. If the "compensation
overrun" appears, it indicates that the instrument is out of the range of
automatic compensation, and the foot spiral must be adjusted for leveling.

Set the type of ranging target. The optional reflection modes of the total
station are prism, reflector and prismless. Users can set them according to

their operational needs.
1141 @ p

= SUNTA

1141 B P
= SUN1A

1140 B P
= SUN1A

Set atmospheric correction. When measuring distance, the distance value is
affected by the atmospheric conditions at the time of measurement. In order
to reduce the influence of atmospheric conditions, the distance
measurement must be corrected using the weather correction parameter.
Click the upper left button to open the [Quick Menu Bar] and click
[Atmospheric Correction] to set it.
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1142 8 p

Menu

Laser Plummet

PPM -6.035 ppm
Reticle Backlight 0
Function key

FTP

11:43 @ P
< PPM

AR CECE Correction factors

Temp.  14.90 0 <
Press. | 1017.0000 © hpa

PPM -6.04 ppm

(=]
=

11:44 @ P A m
< PPM

Temp.& Press. (@Ml GRER

Atmospheric correction factor | -6.0351 © | ppm

Il. Establishment of projects

1. To create a new project, click [Project Management], click the blue hover
[New] button on the interface (New button can be dragged), enter the project
name (required), operator, notes and other information, select the required
legend template, confirm that there are no errors and click OK to complete

the new project.
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11:44 @ P WA E
€ Project Ground Code g
Current project SUN1A View Info  Available: 6.75G Total: 8.576
Previous Projects Project Path Local storage
i jobp 2023-01-1511:06:50.0
Unnamed 2023-01-1510:55:22.0
2022-12-30 2023-01-15 woo
1146 B P 4w

< New Project

Name 2023-01-15
Creator

Remarks
Use ground code of last project

Ground Code  PRESET_EN >

Three, set up stations

The software supports users to set up stations using station hind sight,
elevation transfer, rear rendezvous and point to line setting. This is illustrated
here as an example of coordinate oriented station back view.

1. The total station is set up on the known point A and illuminated on the
known point B.

2. Click [Set Station] - [Station Hind View], choose "Coordinate Orientation"
as the orientation method. Set the coordinates of known point A for the station,
set the coordinates of known point B for the hind sight, and input the instrument
height and target height correctly.

3. Click "OK" to align the rear view point. At this time, the measurement
difference check box will pop up. If the user judges that the difference value is
within the acceptable range, click "OK", that is to complete the station hind sight;
if the difference value exceeds the limit, click "Cancel", you can re-direct the
coordinates.
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1149 B P

< STN Setup =
HR 138°28'21" Orientation By Known PT >
Station Backsight

s1 = 993 = +

IH. TH.
] 1.3780 Q@ m 1.8000 m
[] Auto calculation of IH(konwn STA PT,BS Elevat. and TH) Please aim at the backsight

AN:
AE:
AZ:
ASD:

Cancel

IV. Acquisition

The software supports various acquisition procedures such as coordinate
measurement, eccentric measurement, edge-to-edge measurement, overhang
height measurement, line and extension point measurement, and line and angle
point measurement. The most basic coordinate measurement is explained here

as an example.

1. Click [Basic Measurement] - [Coordinate Measurement] or [Acquisition
Program] - [Coordinate Measurement] to enter the coordinate measurement

interface.
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11:50 B P

€< Measure

Na”‘e—} VZ:  198°14'03"
gg4 [ X
L‘gg J HR:  138°28'25"
Code

Eil N: m  SD: m
Target H E! m HD: m
1.8000 m

% m VD: m
Set HA Meas.&Store Meas. m STN Setup

2. Aim at the target point, enter the point name, legend code, target height,
click [Measure] - [Record] or directly click [Measure and Save] to measure and
save the prism points to the total station point library.

V. Data export

1. Click the top bar, go to [Point Data] - [Measurement Points], you can view

the survey site, rear view point, prism point and other kinds of total station

points.
1150 B P
= SUN1A
g Bf @ T
Measurement Station Collection Stake out COGO

1151 B % P
€ Point Data
All Point Please enter search point name Q
P All Point Z Code Description
Meas. Point 79179 station station
01506 backsight-By backsight-By

Stake Point Known PT Known PT

Control Point e

2. Click the hover button-[Export] to enter the export interface.
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421 B = p

< Point Data

All Point ;I'—:iea.'-_zr: enter search point name Q

Pt Name N E 4 Code Description
pt1 2542817.6179 435196.1654 12.1431

ag 2542817.8797 435196.1075 9.1247 station station

backsight-By  backsight-By
Known PT Known PT

gg 2542817.8797 435196.1075 9.1247 station station e
backsight-By backsight-By

w4 2542836.1623 435203.0514 10.6186 Known PT Known PT

wé 2542836.1623 435203.0514 10.6186

3. Select the desired export format, enter the file name, and click "OK" to
export the total station points to the internal storage of the total station
(default path: ********) Export format supports *. htf, *.txt, *.csv, *. dat, *. GSl,
*. dxfand *. gt7.

1153 @ % P N4 n
< Export - Meas. Point OK

/storage/emulated/0/ZHD/Out

E

2022-12-
16_121611.
htf

File Name  htf_011511

HTF File(*.htf) > Prj Prefix

M54 B - P

South CASS7.0(*.dat)

DXF File(*.dxf)

GSI-8 File(*.GSI)

GSI-16 File(*.GSI)

GT7 File(*.gt7)
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CHAPTER

5

Basic measurements

This chapter introduces.
» Coordinate measurement
» Coordinate placement
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Coordinate measurement

Access through [Basic Measurement] - [Coordinate Measurement] or [Acquisition

Program] - [Coordinate Measurement].
1156 B % P

< Measure
Name
[ ptil o

Code

VZ: 198°14'03"
HR: 138°31'33"
@ N: m SD: m

Target H E: m HD: m
1.8000 m

7 m VD: m
Set HA Meas.&Store Meas. STN Setup

"Roll call": measurement roll call, automatic accumulation by default.

"Legend code": description of the measurement point, which can be entered
manually or selected by clicking the button after the input box.

"Target height": the measurement point prism height.

[Set Plate]: [Basic Measurement] - [Coordinate Measurement] This button is
displayed when you enter. The horizontal angle can be set to the desired angle.

Input Angle

000:00:00.00000

Cancel

When measuring coordinates, you can also choose to record the points at the

same time. The operation is as follows.

1. Go to [Configuration] - [Measurement Aids Configuration] and select Open
Point of Memory.
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1158 B P

= SUNTA

=¥ Distance

% Q =5 P eas. Auxilia
& §T 8 o

Measurement Station Collection Stake out
[> Exit
ST W O
788\
Project Road Bridge Tunnel Configuration

1158 B P

< Meas. Auxiliary

Meas. Button Meas. > Note

Pt Name Increment 1 Rename tips

2. Enter [Coordinate Measurement], and the interface will display the point record
image at the same time. When you measure and record the points, the points will be
recorded at the same time. It should be noted that the image function is not available

when the usb is inserted.
42383 P

€ Measure =

Name VZ:  294°31'59"
59
HR: 00°00'00"
Code
Elevation” [Z]

m SD: m

Target H E: m HD: m

0.0000 m

73 m VD: m

The following buttons are common to all acquisition/release screens and will not

be repeated after the explanation here.
[Measurement and storage]: While measuring the target point, save the target

point information to the total station point database.
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[Measurement]: Measure the coordinates of the target point.

Record]: When the target point coordinates have been measured, click Record to

save the target point information to the measurement point library.
[Set Station]: Jump to the station rear view screen to reset the station.

Each acquisition interface/release interface can be expanded by clicking the pull
box on the right side, and the graphical interface will display measurement points,
release points and control points by default. At the same time, for different
acquisition/release programs, the corresponding indication graphics are displayed.

Coordinate Placement

Access through [Basic Measurement] - [Coordinate Release] or [Release

Procedure] - [Coordinate Release].

1538 % P
< PointS.0 —
Stake Point 'Select Stake PT Target HR:
A~ Last v Next Target HD: m
_ TargetH 1.8000 m AHA:
N: m Left/Right: m
| e

m Up/Down: m

Z:

Previous point]/[Next point]:Switch to select the release point in the release
point library.

"Select release point": enter the release point setting interface.

You can select the release points by manual input, point name search, and list

selection.
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200 8 = P

< Select Stake Point
Point Name Search

Pt Name Q _-__;
List”oint Selection
N 0.0000 [5¢) ] m
E 0.0000 m
Z | 0.0000 m [] Save to Stake Pts Lib

Manual Input
"Point Name Search": Perform a precise search based on the entered point

name.

"List Point Selection": Jump to the point library and you can select points from

each point library.

"Save to release point library": If checked, the currently set release points will

be saved to the release point library.

In the upper right corner of the release program interface, the orientation of the
release point is shown as a radar map. The red dot is the direction of the release
point, and the arrow points to the direction of illumination. Users can judge the
orientation of the release point by the radar map.

207 8@ = P

< PointS.0 =

Stake Point pt2 Target HR:189°40'02"
~ Last v Next Target HD:2576976.5044 m

Target H | 1.8000 Q| | m AHA:127°04'30"

N: m Left/Right: m
; Forward/ .
E s Backward’ -

m Up/Down: m

Z:
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CHAPTER

Set up a station

This chapter introduces.

= Station rear view

» Rear view inspection

» Rear rendezvous

» Elevation transfer

» Point to linear station set-up
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Station Rear View

Total Station ZTS-720 series instruction manual

Through [Set Station] - [Station Rear View] or "each measurement interface" -

"Set Station" button to enter the station rear view interface.

The station hind sight currently supports four types of orientation: coordinate

orientation, azimuth orientation, unknown orientation and no orientation.

210 @ % P w4l
€& STN Setup =]
HR 136°44'20" Orientation By Known PT >
Station Backsight
s1 =i 993 = +
IH. TH.
‘1.3780 ©| m 18000 m

[] Auto calculation of IH(konwn STA PT,BS Elevat. and TH)

211 @8 P
< STN Setup

Please aim at the backsight

HR 136°44'23" Orientation By Azimuth >
Station Azimuth

s1 = + 000:00:00.00000

IH. TH.

[ 1.3780 © m 18000 m

211 @ P
< STN Setup

Please aim at the backsight

HR 136°44'24" Orientation ~ Without CP >
Station Backsight

s1 = gg3

IH. TH.

‘1.3780 0 m 1.8000 m

Please aim at the backsight
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¢-) Hi-Target

21 @ P
< STN Setup =
HR 136°44'24" Orientation Free Station >
Station TH.
s1 = + 1.8000 m
IH. A
p . Set Station without Backsight
| 1.3780 0 m

Coordinate orientation

Coordinate orientation is applicable to the case where the coordinates of the
survey site and the coordinates of the back view point are known. The operation
steps are as follows.

1. After the user sets up the total station at the survey site, enter the [station
back view] and select the coordinate orientation for the orientation mode.

214 8 - P

< STN Setup =

HR 138°16'03"

Orientation By Known PT

Station Backsight

s1 = pt1 =+
IH. TH.

I 0.0000 ] ‘ m 0.0000 m

[ Auto calculation of IH(konwn STA PT,BS Elevat. and TH)

Please aim at the backsight

2. Set the coordinates of the survey site, the coordinates of the back

view point, the instrument height and the target height. Coordinates can be set by

"list point selection" or "input".

3. Click "OK" to align the rear view point. At this time, the measurement
difference check box will pop up. If the user judges that the difference value is
within the acceptable range, click "OK", that is to complete the station hind sight;
if the difference value exceeds the limit, click "Cancel", you can re-direct the

coordinates.
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Results

0.0061
-0.0000

0.0022
0.0065

"Automatic calculation of instrument height": when the survey site, hind sight
elevation and target height are known, you can check "Automatic calculation of
instrument height", the software will automatically calculate the instrument height

based on the known information.

Azimuthal orientation
Azimuth orientation is applicable to the case where the coordinates and azimuth
of the survey site are known. The operation steps are as follows.
1. After the user sets up the total station at the survey site, enter the [station hind

sight] and select azimuth orientation for the orientation mode.

216 @ = p
< STN Setup =
HR 270°18'54" Orientation By Azimuth >
Station Azimuth
s = 4+ 000:00:00.00000
IH. TH.
0.0000 m 0.0000 m

Please aim at the backsight

2. Set the coordinates of the survey site, the azimuth of the rear view point, the
instrument height and the target height. Coordinates can be set by "list point
selection" or "input".

3. Click on "OK" to complete the station hind sight.

Unknown point orientation
Unknown point orientation is applicable to the case where the coordinates of the

survey site are known, and the point location of the back view point is known but the
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218 @ P - coordinates are

< STN Setup unknown. Usually
HR 18°15'10" Orientation Free Station > used in conjunction
Station TH. with [Unknown
1 =+ 00000 ™ Point  Orientation
IH. Set Station without Backsight Correction] (see
0.0000 m

Chapter 6). The

operation steps are

1. After the user sets up the total station at the survey site, enter the [station hind

as follows.

sight] and select the unknown point orientation for the orientation mode.

217 @pP
< STN Setup =
HR 00°00'01" Orientation ~ Without CP >
Station Backsight
s1 = 4+ :“right O"l
IH. TH.
0.0000 m 0.0000 m

Please aim at the backsight

2. Set the coordinates of the survey site, the point name of the back view point,
the instrument height and the target height. Coordinates can be set by "list point
selection” or "input".

3. Click on "OK" to complete the station hind sight.
Orientation-free
Orientation-free is usually used in conjunction with [Orientation-free calibration]
(see Chapter 6). The operation steps are as follows.
1. After the user sets up the total station at the survey site, enter the [Station

Rear View] and select the orientation method without orientation.

2. Set the coordinates of the survey site, instrument height and target height.
Coordinates can be set by "list point selection" or "input".
3. Click on "OK" to complete the station hind sight.

Rear view inspection
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¢-) Hi-Target

After the user set the station, if you want to check whether the current rear view
direction horizontal angle and the recorded rear view point direction horizontal angle
are consistent, you can use the rear view check function, which can be accessed
through [Set Station] - [Rear View Check].

If the current station setting method is "Coordinate Orientation", the "Measure" and
"Reset" buttons are displayed on the rear view inspection screen.

453 @ P

< BS Check —

Station s1 BS

Az- ° s U
nisth: 359°59'59
HR: 359°58'06"
AHA: -00°01'52"

Please aim at the backsight

[ Measurement] :Click measurement when illuminate the rear view point, and
get the coordinate difference between the measurement coordinates and the rear

view point, and the distance difference to the measuring station.

[Reset]:Reset the horizontal angle to the rear viewpoint azimuth.

If the current station setting method is "Azimuth Orientation"/"Unknown Point
Orientation"/"No Orientation", the rear view check screen will only display the "Reset

" button.
456 @ P

< BS Check

Station s1 BS

Az- ° s U
nisth: 359°59'59
HR: 359°59'32"
AHA: -00°0027"

Please aim at the backsight

Rear rendezvous
When the coordinates of the survey site are unknown, but there are 2~5 known
points within the visual range, you can use the rear rendezvous function to obtain the
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coordinates of the survey site through the edge rendezvous calculation. Through [Set
Station] - [Rear Rendezvous] to enter the rear rendezvous interface. The operation

steps are as follows.

1. Click [Rear Rendezvous] to enter the measurement interface.

224 @8 p NOMm4A L
< Resection = 'S { & E
Target PT Select target PT Aim at the 1st target pt
Target H | 00000 ©|m

VZ: 97°43'23"
HR: 47°59'38"

SD: Advise to distribute the target points evenly at an
angle of 30°~120"

rrewrs 0

2. Click "Select target point", the target point is a known point. Users can set
it by "manual input", "list point selection" or "search point library".

OK]:After setting the coordinates of the target point, click "OK" to finish the
setting and return to the measurement interface.

[Cancel] :Cancel to set the target point coordinates and return to the

measurement interface.
224 83 P NO ML L

< Call or Input the 1st target pt

Pt Name Q =
N  0.0000 m
E | 0.0000 m
Z 0.0000 m

3. After completing the selection of the target point, shine the light on the
target point and measure (distance) or angle.
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226 @ P e 4 L
€< Resection — R x H
Target PT pt3 Aim at the 1st target pt
Target H | 0.0000 [ x ] l m

VZ: 97°43'23"
HR: 32°41'57"

SD: Advise to distribute the target points evenly at an
angle of 30°~120"

rresTs 0 0

Angle measurement] :Click on the angle measurement when shining on
the target point, and get the angle data from the measurement station to the
target point.

[Measure] :Click measure when shining on the target point to get the slant

distance from the measuring station to the target point.

Record]: After measuring the target point, click "Record" to return to the
point list and record the distance point/angle point to the measurement point
library.

[OK]:After you have measured the target points, click "OK" to return to the
point list.

Note: 1. Distance measurement requires at least 2 points, and
he angle of 30°~120° for each two points is preferred.
2. At least 3 points are required for angle measurement,

and the point to be determined needs to be inside the triangle
formed by the 3 observation points.

4. The rear rendezvous point list interface shows all the points that have been
measured currently. At the bottom, you can set "Instrument height". Click on the
corresponding data to "delete" the operation.
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501 @ P N4 a

< Resection

Name PT Type N E Z i
ptd A"g'g{f"eas 2542819.3440 435199.9656 95573  300°3
pt3 DIST Meas PT  2542820.8860 435198.0087 9.5598  300°3

[Add points]:You can continue to add known points for measurement and

repeat steps 2~3.

[ Calculation] :Based on the current existing measurement points and the set
instrument height, calculate the coordinates of the measurement site.

50 @ P N4

< Resection result

Station { s1 9 Number of Point 3

N: 2542815.8735 m o 0.0003 m
E: 435198.2962 m o 0.0004 m
Z: 79251 m o 0.0041 m

[Return]:Return to the back rendezvous point list interface, you can continue

to add points to calculate.

[ Application] :Apply the calculated rear rendezvous results to the current
measurement site, the calculated measurement site and the last known point
for the rear view point to complete the set-up, the new measurement site and

rear rendezvous rear view point in the point database.
Elevation Transfer

When the elevation of the survey site is unknown, but there are known elevation
points within the visual range, you can use the elevation transfer function to calculate
and obtain the coordinates of the survey site after the station is set up in the station
hind sight. You can enter the elevation transfer interface through [Set Station] -

[Elevation Transfer]. The operation steps are as follows.

1. After the user sets up the station, click [Elevation Transfer] to enter the
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measurement interface.

232 @8 p e 4L
< Elevation Transfer = |§J o 7* =
Target PT Select target PT Aim at the 1st target pt
TargetH 0.0000 m

e

vZ:  97°4324" 4"1 l :
\@ ........... —— o

HR:  29°26'21" L

P2

SD: m a0
TN T T

2. Click "Select target point", the target point is the known point of elevation.
The user can set it by "manually input elevation", "list selection" or "search point
library".

[OK]:After setting the elevation of the target point, click "OK" to finish the

setting and return to the measurement interface.

Cancel]:Cancel to set the elevation of target point and return to the

measurement interface.
233 @ - P

< Call or Input the 1st target pt

Pt Name [ Q] Q =

Z | 0.0000 m

3. After completing the selection of the target point, shine the light on the
target point and make the measurement.
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236 @ P

< Elevation Transfer

Target PT pt2 Aim at the 1st target pt

TargetH | 0.0000 O|m

VZ:  97°4324" } /L

(B b= e P3
HR: 29°52'12" % L /
SD: m / ;,,/
I 1

[Measure] :Click measure when shining on the target point to get the slant

distance from the measuring station to the target point.

Record]:After you have measured the target point, click "Record" to return
to the point list and record the distance measurement point to the measurement

point library.

[OK]:After you have measured the target points, click "OK" to return to the

point list.

4. The elevation transfer point list interface shows all the points that have
been measured currently. At the bottom, you can set the "Instrument height".

Click on the corresponding data to "delete" the operation.
508 @ @ P

< Elevation Transfer

Pt Name 74 VA HA SD

pt3 9.5598 294°38'47" 343°42'30" 3.9382

IH.  0.0000 m Add PT Compute

[Add points]:You can continue to add known points for measurement, repeat
steps 2~3. A minimum of 1 known point is required for elevation transfer.

[Calculation] :Based on the current existing measurement points and the

set instrument height, calculate the elevation of the measurement site.
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508 8 = P NA N

< Elevat. transfer result

Station s1 Number of Point 3

cal.z 79173 m o 0.0000

[Return]:Return to the elevation transfer point list interface, you can continue

to add points to calculate.

[ Application] :Apply the calculated elevation to the current measurement
site, and the Z coordinate of the measurement site in the point database is

changed correspondingly.

Point to linear set up station

For projects that only need local relative coordinate system, users can use the
function of "Point-to-Line Setting" to establish local relative coordinate system based
on a certain line. You can enter the point to line setting interface through [Set Station]

- [Point to Line Setting]. The operation steps are as follows.

1. Click [Point to straight line set station] to enter the measurement interface
of straight line - starting point A. Enter the target height according to the

instruction, click "Measure" for the starting point of the reference line, and then

click "Next".
233 83 P

< Pointto line

Please aim straight line - starting point A

Target H l o.0000 Q| m
SD: m
HD: m
VD: m

I S T

2. Enter the measurement interface of straight line - end point B. Enter the
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target height according to the instruction, click "Measure" for the end point of the

reference line, and then click "Next".
s1i0 @ %= p

< Pointto line =

Please aim straight line - end point B

Target H | 0.0000 O m
SD: 29260 m
HD: 24179 m
VD: 1.6478 m

3. Enter the point-to-station interface. Continue to align the end point of the
reference line (as the rear view point), enter the point name, legend code and
instrument height of the station, and click "OK" to complete the point to line
station setting. The local relative coordinate system of the reference line
established by the station is with point A as the coordinate origin (0,0,0), point B

as the coordinate north direction, and the coordinates of point B relative to point A
are (Hd, 0, Vd).

s11 B v P

< Pointto line

Station Please enter IH. and keep sighting the straight line - end point B
ts
Station Straight line A-B
Code
@ N: 3.3455 m ASD: 1.6901 m
i E: -1.0406 m  AHD: 1.1630 m
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CHAPTER

Collection procedure

This chapter introduces.

= Coordinate measurement

= Single pitch eccentric

= Planar eccentricity

= Cylindrical eccentricity

= Edge-to-edge measurement

= Overhang height measurement

[ ] Line and extension point
measurements

* Line and angle point measurement
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Coordinate measurement

See Chapter 2 [Basic Measurement] - [Coordinate Measurement].
Single pitch eccentric

If the point to be measured (P) is known to deviate from the eccentric point (TO)
in the observation direction of the front and rear, left and right eccentricity, then the
coordinates of the TO point can be measured by the monodistance eccentricity
function. You can enter the single distance eccentricity interface through [Acquisition
program] - [Single distance eccentricity]. The operation steps are as follows.

1. Enter the eccentric distance as shown in the figure below and click "OK".
240 @ P NMOLA L

€ Dist. Offset = [E! b N ‘* E

Aim at prism point

Left()/Right(+) [ 0.0000 ©|m
Front(+)/Back(-) 0.0000 m G &
Up(+)/Down(-) 0.0000 m

Click "Measure" to get the distance between the station and the target point.

240 @ P NOo4 s

€& Dist. Offset = x B

Target H [b.OOOO (%] ‘ m

HR:  353°12'46"

SD: m

HD: m / \
VD:

s m

3. Click "Next" to display the distance and coordinates of point TO.
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1040 B P L |
¢ @R EE 4 & X% B -
=]
EHAVZ 308°46'59" pt5
JCEFHR: 189°09'09" EILHS
Ei
SD: 24424 m
HD: 1.9039 m N. -1.8797 m
VD! 1.5299 m E: -0.3026 m
Z: 1.5299 m

[Record]:Record the eccentric points obtained by calculation to the point
library.
[Next point]:You can recalculate the next point from step 1.
Planar eccentricity
This function is used to determine points that cannot be measured directly, such
as determining the distance or coordinates of a plane edge. The plane eccentricity

interface can be accessed through [Acquisition Program] - [Plane Eccentricity]. The

operation steps are as follows.

1. Point the first point P1 on the plane and click "Measure" to get the distance

measurement data. Click "Next".
22 B P

< Plane Offset

Target H LO‘OOOO O m Aim at the first PT

L p3 ri
vz:  97°4324" [ 5 ’
HR:  70°21'08" \\ / B

SD: m

HD: m / \
VD: m

2. repeat step 1 and measure the second point P2 and the third point P3 on
the plane to determine the plane being measured.
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524 8 v p VA=

€ Plane Offset = (s] 3 & ¥ B -~

Target H [2.0000 Q| m Aim at the first PT

do 3 o
VZ:  290°02'00" e P ’
HR:  154°56'01" \\ / e

SD: 3.9442 m
HD: 3.7055 m /
VD: 1.3512 m

Then the instrument calculates and displays the coordinates of the point of

intersection of the alignment axis and the plane - the coordinates of point PO.
526 @ = P

< Plane Offset =

Aim at target PT VZ: 292°56'22"

Name
— HR:  159°44'21"
L-B1 OJ
" Code N: -0.5176 m  SD: 4.4715 m
Ei E: 0.3854 m  HD: 41179 m
Z 1.3214 m  VD: 1.7428 m

[Record]:Record the eccentric points obtained by calculation to the point
library.
[Next plane]:You can recalculate the next point from step 1.
Cylindrical eccentric
This function is used to determine the circular center point position of cylindrical
objects, such as the determination of large trees, oil tanks, etc. The cylindrical

eccentricity interface can be accessed through [Acquisition Program] - [Cylindrical

Eccentricity]. The operation steps are as follows.

1. Align the first point P1 on the edge of the cylinder, click "Next", and get the

horizontal angle data while going to the next step.
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s28 @ = p

< Column Offset =

o Please aim at cylinder eccentricity - edge
HR:  154°39'03 e i e

STN Setup
23 @ P NO4A L
€« Column Offset = (s] 3 & x BH
HR: 356°08'10" s:ﬁ:tsg aim at cylinder eccentricity - edge

2. Aim at the second point P2 on the edge of the cylinder and click "Next" to

get the horizontal angle data while going to the next step.
530 @ - P

< Column Offset =

HR: 165°53'02" FI:L?;:?; aim at cylinder eccentricity - edge

3. Aim at point P on the cylindrical surface and click "Measure" to get the
azimuth and distance data. Note that if you want to measure the coordinates of
point PO, enter O for the target height; if you want to measure the coordinates of

the ground point corresponding to PO, enter the height of P from the ground for
the target height.
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sa1 @ = p

< Column Offset

Target H l 2.0000 Q@ m Please aim at the eccentric center point of
the cylinder

HR: 163°23'52"
AHA: 03°00'51"

SD: 3.6622 m
HD: 3.4932 m

VD: 1.0995 m
I S T R

4. Click "Next" to derive the coordinates of the center of the cylinder, you can

choose [record], [next point].
545 @ = P

< Column Offset =

Name
VZ: 261°25'48"
L-B1
HR: 106°19'48"
Code
SD: 2.1024 m @
HD: 1.6888 m
VD: -1.2523 m N: 2.8639 m
E: 0.5795 m
Z: -1.6737 m

Measurement on the opposite side

After measuring a series of points, you can connect the target points by "ray" or
"line" to calculate the slope, flat distance and height difference between the two

points.

p2

P1

R M

bife=Faiul

P3
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p2

P1

R M

SRR

P3

You can enter the interface of edge measurement through [Acquisition Program] -
[Edge Measurement]. The operation steps are as follows.

1. After the user sets up the station, click [Measure on the side] to enter the

measurement interface. After measuring the first point P1, click [OK].
248 @ - P

< Tile Distance =

Name VZ.  97°4324"
pts
HR: 359°59'58"
Code
E’] N: m SD: m
Target H E: m HD: m

[o.oooo o ] m z:

m VD: m

2. Enter the [Measurement on the side] data page to display the
measurement point data information.

[ Measurement] :Enter the measurement interface, you can add points for

measurement operation.

Clear]:Clear all the point information of current data page.
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604 @ = P

< Tile Distance

Name N E 74 VA M/
L-B1 -0.0014 0.5560 1.0758 288°33'06"  154°2
L-B2 -0.0050 0.5575 1.4447 293°29'28" 154°2
L-B3 0.0014 -0.0318 1.4507 294°52'24" 163°1
L-B4 -0.0049 0.2015 1.2500 291°39'19" 159°3

3. After measuring 2 or more points, you can switch to the [Result] page to

view the edge-to-edge measurement results. The radio box at the bottom of the

data page can choose the calculation method of "ray to edge" or "fold to edge".
604 8 - P

< Tile Distance Result
Name ASD AHD AVD Azimuth 2
L-B1-L-B2 0.3689 0.0039 0.3689 156°59'37"
L-B1-L-B3 0.6972 0.5878 0.3749 270°16'31"
L-B1-L-B4 0.3950 0.3545 0.1743 269°26'22"

Overhang height measurement

Overhang height measurement is used to directly measure the height difference
from the overhang point to the base point where the prism cannot be placed above
the base point, divided into ground overhang height and reference point overhang
height. You can enter the overhang height measurement interface through
[Acquisition Program] - [Overhang Height Measurement].

Ground Overhang

The ground overhang height is used to calculate the distance from the target
point to the ground, and the target height needs to be filled in. The operation steps
are as follows.

1. The wuser enters [Overhead Measurement] and selects "Ground
Overhead". Aim at the target point P, set the target height, and click [Measure] to
get the angle and distance information. Then click [Next].
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607 @ = P NO4 s
< Remote Height = (s] 3% & ¥ BH -~
SiGromtd REM Ref. FT.REM Aim prism pt P, set TH.
TargetH 1.0000 m =
VZ: 284°59'33" a Pl o
HR:  160°37'28" = il
e
> .
7
HD: 3.5463 m i A B ==

S T,

2. llluminate the target point T and derive the suspension height value in real

time.
609 @ = P

< Remote Height

® Ground REM Ref. PT REM Aim target pt T
TargetH 1.0000 m T
VZ:  294°30'44" . Pl v
HR  160°37'27" = AR
REM 1.6695 m ————

Previous]:Return to the previous step, you can view the previous

measurement information.

[Finish] :Restart the suspension height measurement.

Reference point overhang height

The ground overhang height is used to calculate the distance from the target
point to the reference point without filling in the target height. The operation steps are

as follows.

1. The user enters [Overhead Measurement] and selects "Reference Point
Overhead". Point the prism P and click [Measure] to get the angle and distance

information. Then click [Next].
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611 B = P NOo4 8

< Remote Height = IE] N\ '*' g

Ground REM ® Ref. PT REM o
Aim prism pt P

VZ: 285°05'02"
HR: 160°37'28"

HD: 3.5469 m

2. Align the reference point R, the software calculates the reference height

difference in real time, click [Next].
6128 - P N4 L

< Remote Height = IE i N '*‘ g

Ground REM ® Ref. PT REM

Aim Ref pt P

VZ: 290°14'05"
HR: 160°37'28"

RefHV: 0.3592 m

3. llluminate the target point T, and the software calculates the suspension

height value in real time.
613 @ % P o4 2

< Remote Height — I?_J i N ‘*‘ E

Ground REM ® Ref. PT REM Aim target pt T

VZ:  294°23'36"
HR: 160°37'27"

REM: 0.3200 m

Previous]:Return to the previous step, you can view the previous

measurement information.

[Finish] :Restart the suspension height measurement.
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Line and extension point measurements

When the point to be measured is on the line of two measurable points and the
distance from the point to be measured to the last measurement point is known, the
[Line and Extension Point Measurement] (two distance eccentricity) function can be
used for calculation. Enter the measurement interface through [Acquisition program] -
[Line and extension point measurement]. The operation steps are as follows.

1. Users enter [Line and Extension Point Measurement], enter the extension

distance, and click [OK].
614 8 P

< Line & Extend Point

Extend Dist 0.0000 m

2. Enter the target height, illuminate the starting point, click [Measure], get

the angle and distance measurement data, and click [Next].
619 8 v P NOo4 &

< Line & Extend Point == |E )'s N ‘*‘ g

Target H [ 1.0000 [x ) J m Please aim at the beginning of the eccentric
- - distance

HR:  154°55'43"

SD: 4.0408 m
HD: 3.7028 m
VD: 1.6177 m

3. The software displays the calculated coordinates of the target point, click
on the distance to reset the distance value, and the coordinates of the extension

point can be calculated.
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619 8 = P

< Line & Extend Point =

Name
VZ. 293°35'57"
L-B5
HR: 154°55'43"
Code
E
SD: 42126 m
HD: 4.1032 m N: -0.3711 m
VD: 0.9540 m E 0.6981 m
Z 0.5326 m

[Record]:Record the target points obtained by calculation to the point library.

[Next line]:You can recalculate the next point from step 1.

Line and corner point measurement

When the point to be measured is on the line of two measurable points, but the
distance relationship between the point to be measured and the measurable point is
not known, you can use the [Line and Angle Point Measurement] function for
calculation. Enter the measurement interface through [Acquisition Program] - [Line
and Angle Point Measurement]. The operation steps are as follows.

1. Enter the target height, illuminate the starting point of the straight line, click

[Measure], get the angle and distance measurement data, and click [Next].
620 8 = P

< Line & Extend Angle
TargetH 1.0000 m

VZ:  293°43'27"
HR:  154°29'16"

SD: 4.0372 m
HD: 3.6960 m
VD: 1.6243 m

2. Enter the target height, illuminate the end of the straight line, click
[Measure], get the angle and distance measurement data, and click [Next].
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NOo4 L

< Line & Extend Angle

TargetH 1.0000

VZ:

[s] X & ¥ H

m Aim the end of line

P2

293°42'24"

Pl

HR:  163°07'07" |
SD: 3.8205 m
HD: 3.4981 m
VD: 1.5361 m

3. Shine the light on the target point, and the software displays the calculated

coordinates of the target point.
622 8 v p

< Line & Extend Angle —

Aim target PT Name
L-B5
VZ: 293°42'26"

Code
HR:  174°10'01" Bl
SD: 4.3476 m N: -0.0156 m
HD: 3.3785 m -0.6973 m
VD: 1.4836 m Z: 2.3149 m

[Record]:Record the target points obtained by calculation to the point library.

[Next line]:You can recalculate the next point from step 1.
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CHAPTER

Placement procedure

This chapter introduces.
= CAD proofing

= Coordinate placement

* Image Assisted Release

= Angular Distance Release
= Directional line placement
= Straight line placement

» Reference line placement
» Reference arc release
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CAD Release

CAD release allows you to select features from imported dxf and dwg format files
and perform point release and line release on the selected features.
CAD data import

Click [Release Program] — [CAD Release] to enter the CAD release interface,
expand the right toolbar, click [Data]g button to enter the CAD data interface, click
[Import File] button below to select and import CAD data, import data support *. dxf,
*.dwg format, select the data and click OK to jump to the CAD data interface and
display the data content.

6:23 s p MOLA L
€ CAD DATA Clear CAD File

External Layer List

@ Importing files

Layer display

Click the [Data] button in the CAD release interface to enter the data interface,
and control the display of the corresponding layer by the eye in front of the layer, the
layer is displayed when the eye is open, and not displayed when the eye is closed.
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623 @ = p MO4 &

€ CAD DATA Clear CAD File

External Layer List
© ©: o
@ C ri] mxcadcomment

@ Importing files

Delete base image

After importing external data, click the [Data] button in the CAD release interface
to enter the data interface, click the [Clear Base Map] button in the upper right corner
of the interface, a pop-up window will appear to indicate whether to confirm the

deletion of the CAD base map file, click OK to clear the base map.
623 @ = p MO :

€ CAD DATA Clear CAD File

External Layer List
© ©: o
@ C' ri] mxcadcomment

@ Importing files

Prompt

Are you sure you want to clear CAD file?

Open the last bottom image

After you have opened the CAD base drawing file, the next time you enter the

CAD release module, a pop-up window will prompt whether to open the last file, if
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you click Open, the last file will be loaded; otherwise, it will not be loaded.
6:24 “ P

Prompt

Whether to load the last file /storage/

Note: 1. When switching between projects and the New function is
performed, the CAD release screen correctly displays the imported

data and is not affected.

CAD Release Tool

€

When you enter the CAD Release screen, click on the Settings button in the

right toolbar to expand the CAD module's related tools.

& Font size: You can modify the dot name size of the acquisition points in the CAD
release interface.

D‘

o Toggle base image: You can toggle the base image to black/white.

’L:' Switch coordinate system: Click this button to switch between displaying user
coordinate system or world coordinate system.

mm Conversion of base map source length units: You can convert the base map
source length units to m or mm.

/n
%3 Redraw: When the interface is enlarged, there may be a phenomenon that the
arc is not drawn smoothly, click Redraw to refresh it to make it draw correctly.

)

The operation method is.

Blow up the entity: you can blow up the selected feature into multiple entities.

1. After loading the CAD file, click on the graphical interface to select the
block or polyline.

2. Click [Blow up entity], the selected block can be blown up into multiple
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independent entities.

Line Plotting

1. importing the CAD files to be released for sampling.
2. Click to select the target line to be released, and display the "Release" button.

3. Click "Release" button to enter the release parameter setting interface, you
can set the release parameters such as left/right offset, front/back offset, front/back

offset increment, top/bottom offset, etc.
11:42 B P

& CADME paEn 3N Xx B

11 P
< MIEFESHugE
(/A (+)REE 0.0000 m
gI(+)/EC)REE  0.0000 m
HifG{RIEI%E  10.0000 m
E#+)/F(-)REE 0.0000 -
L Bivgz3sR=
BUH e

The default checkbox of "release line node" in the setting interface of release
parameters means that the release target can also be switched to the node of the
release line when it is switched by the increment of front and rear offset; if the
checkbox of release line node is unchecked, the release point will only be switched
by the integer multiple of the increment of front and rear offset and will not be

switched to the node of the release line.

Click OK to enter the release interface, click the previous point and next point
button to switch the target points by front and back offset increments, click the

measurement and storage/measurement-record to calculate the release information,

65



() Hi-Target  Total Station ZTS-720 series instruction manual

and expand the graphic interface on the right to display the position relationship
between the current position, prism points and release points.

1112 A P
€ CADZMIE = E2
PR L10.00 B4FHR: 67°38'25"

~ k= 2 B17HD: 2593.5266 m @
54®  0.0000 m AHA: 118°22'32"

N: -1.6602 m B4 <. 1.4688 m

E: -0.1750 m mig T: 2591.8572 m

1.5470 m Z1:1.5470 m

___

S
B
D £
L1d

@-2""' B

e |
[+]
{ T}

=3

©

=
1.43km

Point Release

For CAD interface graphics, you can use the [Select Point] button to select
special marker points, and click OK after successful selection to release the selected
points.

The special marker points that can be selected are: line start point, line end
point, line node, any point on a circle arc, and any point on a circle. The operation
steps are as follows.

1. Enter the [CAD release], click "select points", the interface shows the pick

logo.

2. Drag the pick marker to the special marker point to be selected, release the

pick marker and click the "Release" button.

3. pick up the release point successfully, jump to the release interface to start the

release.

4. The total station illuminates the prism, and then clicks the measurement and
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storage/measurement-record to calculate the release information, according to which

the prism can be moved to the position to be released.
1112 A P

EZ S

)it E3= CAD Point BHHR: 67°51'14"
Br=  0.0000 m BE4RHD: 2590.9764 m

N: -1.6607 m AHA: 118°09'43"

E: -0.1750 m [E <! 1.4722 m

Z. 1.5475 m Mg T: 2589.3065 m
#£1:15475 m

iGd m

mp

11:54

# S
ctd BE
L-8 =k |

ey Es

LAt CHE

.ji,:m“ e |
LJ

=3

=
2.49m

Coordinate Placement

The coordinates can be selected by the point library or manually entered to

select a certain release point for the release operation.
The operation steps are as follows.

1. Enter [Coordinate Release], click "Select Release Point Bar" to jump to the
interface of "Select Release Point", you can select the target points to be released by

manual input or list selection of points.
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9:50 B P LN |
¢ BiEME = (ExEn] X & % B
Jiy¢ES=) RS BirHR:
o = B4FHD: m @
E#:E  0.0000 m AHA:
N: m A& m
E: m Bifg: m
pn m HE: m
9:51 A p
< EENES
S8 Q =
N  0.0000 m
E | 0.0000 m
Z | 0.0000 m [ RFERIRE SR
BYGH e

2. After selecting the release point, click OK, return to the release interface, click
the previous point and next point button to switch the point data in the release point
library for release.

3. The total station illuminates the prism, click on the measurement and
storage/measurement-record to calculate the release information, and refer to the
release information tips to find the release position.

244 M P
o ([ExEn] X Q 3
i3 pt2 EIfFHR: 196°16'27"

o = v F—m B#FHD: 2.5282 m @
5% | 0.0000 O|m AHA: -10°14'02"

N: -1.7215 m mE—: 0.3076 m

E: -0.1822 m BfE 1: 0.7971 m

1.6082 m : 0.1542 m
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i K $g
L) EE

12 =k |
Ll

pti ETER

-
.I'I pt4 LJ
=3

&5
1.15m

Image Assisted Release

The total station is equipped with image function, which will display the camera
view on the screen. When the release point is set, it will mark the location of the
release point on the interface and perform the release prompt to the left/right and

up/down. So that it is easier to find the point to be released.

The module can be accessed through [Release Program] - [Image Assisted
Release]. It should be noted that image assisted release is only supported on total

station. Other Androidid devices do not show this option.
The operation steps are as follows.

1. Enter [Image Aided Release], open the left slide bar, and click Set Release
Point. Same as other setting release points, you can select the release points by

manual input, point name search, list selection, etc.

oo o I

2. After selecting the release point, the graphical interface shows the hints to the
left/right and up/down; the side slider also shows the release distance hints.
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R

Birs 0.0000 © Hg

AHA: 15°3135" |

mE—>: 0.4302 m
mE 1: 4.2582 m

L. 2.2174 m

3. According to the instructions to turn the eyepiece, when the target point in the
visual range, you can see a red mark on the target point. It is convenient to take

a picture and put the sample.
3:37 @44 0

) A— (rEn] N O X B

[Measurement and storage]: While measuring prism points, save prism point

information to the total station point library.
[Measurement]: Measure the coordinates of the prism point.

Record]: When the coordinates of the prism points have been measured, click

Record to save the prism point information to the total station point database.
[Set Station]: Jump to the station rear view screen to reset the station.

Previous point]/[Next point]:Switch to select the release point in the release

point library.

Angular distance release

Angular distance release can be set by entering the horizontal angle, angular flat

distance and height difference from the release point to the survey site.
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Click [Angular Distance Release] to enter the angular distance setting interface,
set the horizontal angle, angular distance and height difference from the release point

to the survey site.
256 AP Wda

< REBRELE
Muk cto
KIEFEHR  120:00:00.00000
FEPE 3.0000 m

BZ 4.0000 m

Click OK to jump to the angle and distance release interface, and click angle and
distance parameters to modify and adjust the release point setting parameters. Click
Save/Measure/Record to display the release information, and move the prism

according to the release information to reach the target location of the release point.

256 AP Wda

¢ REBEmE (ExEn] N & ¥ B -
REEESR > E#FHR: 120°00'00"

Effi&  0.0000 m E4RHD: 3.0000 m @
N: -1.7221 m AHA: 66°02'28"
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Directional line placement

Directional line placement can be set by inputting azimuth, level distance and
elevation difference from reference point to reference point to set the placement point

for placement.

Click [Directional Line Placement] to enter the directional line parameter setting
interface, after selecting the reference point (the reference point can be selected by
manual input, list selection, measurement selection, etc.), set the azimuth, flat

distance and height difference from the sample point to the reference point.
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Click OK to jump to the interface of the directional line, and click on the
directional line parameters to modify and adjust the parameters of the reference point
settings. Click Save/Measure/Record to display the release information, and move
the prism according to the release information to reach the location of the release

point.
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Straight Line Plotting

Straight Line Placing allows you to place custom lines by setting the placing
parameters.

Click [Line Release] to enter the line definition interface, set the starting point

and end point to create a custom line.
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After setting the line, click OK to enter the setting interface of release
parameters, you can set the release parameters such as left/right offset, front/back
offset, front/back offset increment, top/bottom offset, etc. Click OK to enter the line

release interface.
304 M P

¢« BMEFSHRE

E()/A(+)RE  0.0000 -
BI(+)/fE(-)®EE 0.0000 o
HIGIRIEIE 0.0000 o
L(+)/T(-)RE 0.0000 m
BGHE .

73



‘) Hi-Target  Total Station ZTS-720 series instruction manual
Click "Line Definition" to modify and adjust the line information.

Click the previous point and next point button to switch the target points
according to the configuration of the release parameters, click the measurement and
storage/measurement-record to calculate the release information, and expand the
graphic interface on the right side to display the position relationship between the

current position, prism points and release points.
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Reference line placement

Reference line placement can define the reference line by setting parameters
such as start/end point and baseline offset, rotation, etc., and perform placement

operations on the reference line after configuring the placement parameters.

Reference Line Definition

Click [Reference Line Placement] to enter the reference line definition interface,
select the starting point and end point of the reference line (can be selected by
manual input, list selection, measurement selection, etc.); set the baseline offset,
including horizontal offset, vertical offset, rotation angle and other parameters.
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Reference line placement

After defining the reference line and its baseline offset, click OK to enter the
setting interface of release parameters, set the release parameters such as left/right
offset, front/back offset, front/back offset increment, top/bottom offset, etc., and then

click OK to enter the reference line release interface.
M3 M P

¢« RESILR

E()/A(+)RE  0.0000 -
BI(H/ECIREE  0.0000 —
HIGIRIEIE 2.0000 o
L(+)/T(-)RE 0.0000 m
BGHE .

If the front and back offset increment is set, the release screen shows the switch
button of the previous and next point, and click it to switch the target point of the
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release according to the offset increment.

After the target point is selected, click on the measurement and
storage/measurement-record to calculate the release information, and expand the
graphic interface on the right side to show the position relationship between the
current position, prism points and release points.

Click the "Reference Line" button to jump to the reference line definition interface

to modify the reference line parameters.
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Reference Arc Release

The reference arc release can be defined in different ways, and the release
operation can be performed on the reference arc after configuring the release

parameters.
Reference Arc Definition

Click [Reference Arc Release] to enter the reference arc definition interface,
there are three reference arc definition methods to choose from: "center + start
point", "start point + end point + radius", "start point + end point + point on the arc ",
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after selecting the reference arc definition method, you can set the parameters as
required.

After "Center + Start" or "Start + End + Point on Arc", click "Calculate" button to

automatically solve the reference arc radius information.

After inputting the reference arc information, click OK to jump to the setting

interface of the release parameters.
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Note: 1. When using "Center + Start" and "Start + End + Point on Arc"
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method to calculate the radius of the reference arc, only the 2D
projection coordinates are considered, i.e. the radius is
calculated in the 2D plane, independent of the Z coordinate of
the reference point.
2. The graphical interface draws a 2D planar graph of the
reference arc, but the elevation information of the reference point
is still retained and effective when the release operation is
performed.
3. When using the "Start + End + Top" method to set the
reference arc, the top point of the arc is always between the start
and end points.

Reference Arc Release

Enter the setting interface of release parameters, you can select different release
targets and set their corresponding release parameters.

Placement point

Select the release point item, set the arc distance, diameter distance and other
parameters and then click OK to jump to the reference arc release interface, click
Save/Measure-Record to calculate the release information, and expand the graphic
interface on the right to display the current position, prism points and the position
relationship between the release points.

"arc distance": set to a, then the arc distance a is offset clockwise starting from
the starting point in the reference arc, and 0 < a < total arc length.

"Diameter distance": set to b. If b<0, the distance b will be approached to the
center of the circle starting from the starting point; if b>0, the distance b will be
moved away from the center of the circle starting from the starting point.
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Release arc

Select the arc release item, set the closing difference, starting arc distance,
diameter distance, arc increment and other parameters and then click OK to jump to
the reference arc release interface, click Save/Measure-Record to calculate the
release information, and expand the right graphical interface to display the current
position, prism points, and the position relationship between the release points.

"Closure Difference": including three modes of end point closure difference,
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evenly divided closure difference, and end point closure difference. If end point mode
is selected, the remainder of the total arc length/arc increment when the release point
switching is performed is attributed to the last release point, and so on for other
modes.

"starting arc distance": set to c, then the starting release point is the position in
the reference arc after the starting point is offset clockwise by arc distance c, and 0 <
c < total arc length.

"Diameter distance": see the parameters of the release point item.

"Arc Increment": set to d, then the release interface can switch the release point
in steps of arc increment d via the Previous Point Next Point button, and 0<d< total
arc length.
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Release strings

Select the chord item, set the closing difference, starting chord length, diameter
distance, chord increment and other parameters and then click OK to jump to the
reference arc release interface, click Save/Measure/Record to calculate the release
information, and expand the graphic interface on the right to display the current

position, prism points and the position relationship between the release points.
"Closure difference": see the parameters of the release arc term.

"starting chord length": set to e, then the starting release point is the position of
the starting point in the reference arc clockwise offset from the chord length e

corresponding to the arc length, and 0 < e < diameter.
"Diameter distance": see the parameters of the release point item.
"Chord increment": set to f, then the release interface can switch the release

point in steps of chord increment f by the up point down point button, and 0<f<

diameter.
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Release sample rounding angle

Select the release center angle item, set the closing difference, starting center
angle, diameter distance, angle increment and other parameters and then click OK to
jump to the reference arc release interface, click Save/Measurement-Record to
calculate the release information, and expand the graphic interface on the right to
display the current position, prism points, and the position relationship between the
release points.

"Closure difference": see the parameters of the release arc term.

"starting circular angle": set to g, then the starting release point is the position of
the starting point in the reference arc offset clockwise by an angle g, and 0 < g < 360.

"Diameter distance": see the parameters of the release point item.

"Angular increment": set to f, then the release interface can switch the release
point in steps of angular increment f by the up point down point button, and 0<f<360.
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CHAPTER

Calculation Tools

This chapter introduces.

= Unknown point orientation correction
» Orientation-free calibration
Coordinate orthorectification

» Coordinate backcalculation

= Area perimeter

* Angle conversions

= Distance conversion

» Point average

= Slow curve calculation

= Equipartition of line segments
» Calculators
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Unknown point orientation correction

The unknown point orientation correction function is used to post-process the
data recorded from the unknown point orientation set-up measurements, i.e., to
perform hind sight correction. The module can be accessed through [Calculation
Tools] - [Unknown Point Orientation Correction]. The operation steps are as follows.

1. Precondition: the station has been set up by unknown point orientation, and
the coordinates of several points are measured, and the correct coordinates of the
hind sight point are known.

2. Enter [Unknown Point Orientation Correction], which displays the list of

unknown point orientation stations and the corresponding measurement points.
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3. Click the parameter of the set-up station that needs to be calibrated to enter
the list of corresponding measurement points.
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4. Click [Correction], enter or list to select the hind view point coordinates, click
[OK], then complete the unknown point orientation correction. The corresponding
measurement coordinate points in the point data are corrected according to the
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selected hind view point coordinates.
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Orientation-free calibration

The orientation-free correction function is used to post-process data recorded
from orientation-free set-up measurements, i.e., to perform hind-sight correction. It is
divided into known point method and common point method. The module can be
accessed through [Calculation Tools] - [Orientation-free Correction].

Known point method

The known point method is used for back-view correction when the correct
coordinates of one of the measurement points are known. The operation steps are as

follows.

1. Precondition: the station has been set up by direction-free, and the
coordinates of several points have been measured, and the correct coordinates of

one of the measurement points have been known.

2. Go to [Orientation-free correction] and select the known point method. Click
the list of selected points button after the station to select the station to be corrected.
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2.Click on the list selection button after the measurement point to select the

measurement point for which you know the correct coordinates.
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3. Enter or list select the known coordinates corresponding to the measurement

point at the known coordinates. Click [Correction].
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6. If the correction is successful, the corresponding measurement coordinates in
the point data are modified to the corrected coordinates. Note that if the difference
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between the known point coordinates and the actual observed value is more than
10cm, the correction will not be successful.
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Common Point Method

The common point method is used for hindcast correction in the case where two
different stations have been set up without orientation in the same coordinate system,
and two different stations have observed the same prismatic point. The operation

steps are as follows.

1. Pre-condition: there are two direction-free stations and corresponding
measurement points, and one of the measurement points for the two stations set up

public observation.

2. Go to [No directional correction] and select the public point method. Select
measurement site 1, public measurement point 1, measurement site 2 and public

measurement point 2, respectively.
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3. Select the orientation of the common point, if the common point is on the left
side of the line from station 1 to station 2, that is, select "station 1->2 left", and vice

versa, select "station 1->2 right".
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4. After setting, click [Calibration]. If the calibration is successful, the
corresponding measurement coordinates of both stations in the point data are

modified to the corrected coordinates.
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Coordinate orthogonal calculation

The coordinate orthogonal calculation function can derive the specific coordinate
information of the end point by setting the spatial relationship between the start point

and the end point relative to the start point.

The starting point can be input and selected by manual input, list selection and
measurement selection, etc. After selecting the starting point, set the starting
azimuth, rotation angle, flat distance and height difference information of the ending
point relative to the starting point, click "Calculate" button, and then display the
calculation result of the coordinates of the ending point after projection.

Click on the "Graph" button to view the relationship between the start and end

points of the plane.

89



(¢’ Hi-Target  Total Station ZTS-720 series instruction manual

451 B P
& MFIEH
Tyt
: _ | tEss
3 T = 7
N: -5.0000 m
#2I475{7  090:00:00.00000
E: 0.0000 m
¥f4  090:00:00.00000
Z: 2.0000 m
EPE 5.0000 m
EE [ 2 o ] m TI-E
451 A p
¢« BEF
’ -
BE
LI
: £t
! EERER
| ro'l
! | ST |
| B
Ham \3)
+8
2.61m

Coordinate backcalculation

The coordinate back-calculation function can derive the spatial information of the
end point with respect to the start point from the coordinate information of the start

point and the end point.

The start point and end point can be input and selected by manual input, list
selection and measurement selection, etc. After selecting the start point and end
point, click the "Calculate" button, and the SD (spatial linear distance between the
start point and the end point), HD (horizontal linear distance between the start point
and the end point), VD (height difference between the start point and the end point),
azimuth and slope information of the end point relative to the start point will be
displayed after calculation. (horizontal distance between start point and end point),
VD (height difference between start point and end point), azimuth and slope

information.

Click on the "Graph" button to view the relationship between the start and end
points of the plane.
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Area perimeter
Click to enter the area perimeter, you can select multiple point data to form the
group of polygon vertices that need to calculate the area by manual input, list

selection of points, measurement selection of points, etc.

After entering point data, click on any point data item to edit, delete, move up,

move down, etc.
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2 0.0000 5.0000 0.0000
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Click Calculate after you finish the selection, you can jump to the result interface
to view the calculation results, including graphical results and area length data
results.
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Angle conversion

Supports the conversion of radians, degrees, gauges, minutes, mils, and
degrees-minutes-seconds units to each other. After entering the value in any item,
click [Calculate] to calculate the value in other formats.
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Distance Conversion

Support converting each distance unit of kilometer, meter, centimeter, millimeter,
yard, mile, foot, inch and nautical mile to each other. After entering the value in any

item, click [Calculate] to calculate the value in other formats.
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Point average

Users can click [Calculation Tools] - [Point Average] to enter this interface and
calculate the average of several points coordinates by this function. Click the Add
button to add the points to be calculated to the list below, then the average value of

coordinates of the selected points will be displayed at the top in real time.
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Slow Curve Calculation

Users can click [Calculation Tools] - [Gentle Curve Calculation] to enter this
interface and calculate the gentle curve parameters, starting half-longitude and
ending radius by this function.
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Line Segment Equivalents

The line segments are divided into equal parts according to two types of equal
parts: constant number equal parts and constant distance equal parts.

You need to input the coordinates of start point and end point, there are three
input methods, which are manual input, list selection, and measurement selection.
Then select the equipartition method, input the parameters, and click [Calculate] to
get the equipartition result. Click [Graph] to get the graph of the line segment after
equipartition; click Save to save the equipartition points to the library of release

points.
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Calculators

Tool for performing simple mathematical calculations.
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CHAPTER

10

Project Management
This chapter introduces.

= Project Management

= Point Library

» Legend coding
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Project Management

Enter the project management interface, you can view the current project
properties, legend codes and other information, open, delete or view the history of

projects, create new projects and other operations.

Open Project]: Click the project you need to open, click "Open" to open the

selected project.

Delete Item]: Click on the item to be deleted and click "Delete" to delete the

selected item.

View Properties]: The current item can be viewed by clicking the "View
Properties" button on the first line; the history item can be viewed by clicking the item
that needs to be viewed and clicking "Properties" to view the properties of the
selected item.

Legend Code]: Click the "Legend Code" button in the title bar to jump to view the
current project's legend code content.

New Project]: Click the "+" button to enter the new project interface, enter the
name (required), operator, comments, etc., select the legend code, click OK to
complete the new project and open.

9:44 B P @acd Nl
¢ mEEE mpgn B
Hgme Unnamed HERYE B 72468, 88576
fsEmE MEERKE bt RER
2023-01-04 2023-01-04 10:05:53.0
&/ \F 2023-01-03 10:11:38.0

SN 2022-12-28 1 soo
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If the current total station has been inserted into an external USB flash drive, you
can also copy the items in the USB flash drive to local storage, view the properties
and delete them.

35 M ¢ @

Locally stored items can also be copied to a USB flash drive.
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Point Library

The point library can be accessed from the main screen or from the top bar of any

measurement screen at@ icon.
Point bank generic functions.

1. Click [Graph] in the upper right corner to view the display of each type of point on

the map.
10:33 A
& mdE
MEE S HIMARA Q
mA -l N E yd EfIFEES HH]
aa g == 0.0000 0.0000 -0.6957 62°17'
i '* r_\
L8 B 0.9391 0.0000 04072 DACKSIGEEAR  coops
E[
L-B1 SATMER 1.2182 -0.4162 -0.0198 62°17'
L-B2 SERME S 1.2398 -0.4107 -0.0099 e°1 7
L-B3 PITMER 1.2459 -0.4089 -0.0072 62°17'
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2. Click "..." - [Clear] in the upper right corner to clear all points.

506 B P
¢ =HE

RE N L z et Bt

ct0 0.0000 0.0000 0.0000 station station

pt1 -1.0006 -0.4363 1.8800 b“kségg'%ﬁ bac"ifgéﬁ

pt2 -2.4269 -0.7085 1.7624

pt3 -2.2843 -0.5709 1.7554 e
pt4 -1.7204 -0.0827 1.6436

3. Click "..."-[Settings] in the upper right corner to set the loading order and the
number of loading.

507 B P

¢ STiRE

pilie=1l1E2 EF >

mEFTF 100

4. Click a point library data, you can choose to "edit" or "delete" the data. If there is a

point record of the measurement points, you can also view the point record.
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5. Enter a full or partial name in the name input box, and click "Search" to search for
a point.

507 B P
< mHdR
WE S 1 x Q
e 2R N E va BB HH)
e
ptl S -1.0006 -0.4363 1.8800 bac"s'if:]tﬂ’“ 30°08'
[=]
B
12 il 0.4293 0.1304 01613 bac";f;’]té*’ﬁ 200°26
[=]

All points

When the point library is switched to select all points, the interface displays the
NEZ and legend code information of all points (measurement points, release points,
control points).

3:03 8 ¢ @
< REE
=P BRASRE Q
RB N E z S B i
ct0 0.0000 0.0000 0.0000 station station
e — e
pt1 -1.0006 -0.4363 1.8800 ba"kségg s bac"s'igg *5
pt2 2.4269 0.7085 17624
pt3 2.2843 -0.5709 17554 e
pta -1.7204 -0.0827 1.6436
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Click the hover button at the bottom right corner - "Import", you can import the
sample/control points. Select the type of points you want to import (release
points/control points) in the top bar, and then select the file to import. The detailed

import operation is shown in the section of "Sample Points".

/ste

=

FHl=
BE E—F
tH.cav tf

BRESCOLH(:.) >

Click the "Export" hover button at the bottom right corner to export the
measurement points/plotting points/control points. Select the type of points to be
exported (measurement points/release points/control points) in the top bar, and then
select the export format. The specific export operation steps and supported formats
can be found in [Measurement Points], [Sample Points] and [Control Points] sections.

XH%E  htf_122815

HTF3CH(* htf) > TRENA

Measurement points

When the point bank selects measurement points, the information of all
measurement points (including measurement points, rear view points, angle
measurement points, distance measurement points and coordinate measurement

points) is displayed.
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MBS ERA SR Q
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i '* r_\
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L-B1 SATMER 1.2182 -0.4162 -0.0198 62°17'
L-B2 SERME S 1.2398 -0.4107 -0.0099 e°1 7
L-B3 PITMER 1.2459 -0.4089 -0.0072 62°17'

Click on the hover button at the bottom right corner - "Export" to export the
measurement points. Select the desired export format, enter the file name and click
"OK" to export the measurement points to the total station memory. Currently, the
supported export formats are *. htf, *.txt, *.csyv, *. dat, *. GSI, *. dxf and *. gt7.

1026 B P

¢« Sh-MER

/storage/emulated/0/ZHD/Out

B

BEE—FE  htf122718
hif

MHE  htf_010410
HTF3 {4 (*.htf) > = ECt

F5cass?.0(*.dat)

dxf3Z {8 (*.dxf)
GSI-83fF(*.GSI)
GSI-163C#F(*.GSI)

GT73H(*.at7) v

Placement point

The sample points support "Add", "Import" and "Export" functions, and the
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entrance is the hover button at the bottom right corner.
514 A P

« RHE

BE=

HAEEMIRET e

Add]: Click the hover button-[Add] to enter the interface of adding release

points. You can select points in the list or manually input to add sample points.
514 M p

& IR

ElfFIE E
’ B 0.0000 m
Big z
0.0000 m 0.0000 m
BV e

[Introduction].

1. Click the hover button - [Import] to enter the sample point import interface.

Select a file and click "OK.
514 A p

& BAN-BER

/storage/emulated/0/ZHD/Out

5 B

EELE—E WES htf_122718
W oeav htf

BEXXH(**) >

2. Enter the custom format setting interface, make the following settings and

105



(«’ Hi-Target  Total Station ZTS-720 series instruction manual
click "OK" to complete the data import.

(1) Select the fields to be imported in the "Selectable Fields" list, the selected
fields will be automatically populated in the "Selected Fields" list, click the #= button
to select/unselect all fields. The "Imported Content" section displays the header
section of the imported fields in order.

(2)Click the "Template" button to display three common templates by default
(Name, Legend Code, NEZ; Name, NEZ, Legend Code; Name, NEZ).

(3)You can set the angle format, separator, and whether to include the format file
header, etc.

514 A P

¢« HEXBRLE

i SENEZEAIRE >  EFR BigEFR &
SAKE 7S i
m%,NEZ B =5 N
EESHATE N E
fomtest pommss > E z
p— z EIfI1£5
e B
[Export].

1. Click the hover button-[Export] to enter the export interface of release

points. The available export formats are custom txt and Excel file (csv).

BENM(* txt) v

Excel3ff(*.csv)

Control Points

Control points also support "Add", "Import" and "Export" functions, the function
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entrance and operation steps are the same as [Release Point], so we will not repeat
here.

Legend Code

The legend code can be accessed from the top bar of the project management

interface.
515 B P w4l
< EfRE 4
£ 285 > A3 25 >
s K5 me K S 43 >
rrxz  mrxz IR ® = En4E
JRTTEY REP49 _— ® & ERH
' rerss R ® = REM
BEL res7 [ © = ERH e
HEE ress I © & B

"Type selection": click the type drop-down box, the available legend types are
"all", "point", "line" "Surface". After selecting the type, the legend code of that type is
displayed below.

515 B p WAL
< EfIgRD Par:|
£ % > 4H37) 28 >
iR 5 ik = i) 51 >
F4 HYLOO 5 KEH
A VELO1 5 12
FARITH VELOO &% =L
B PILO6

£ B e
i Hi

"Group Selection": Click the group drop-down box to display all groups under the

KASEEE PILO5

current type. After selecting a group, the corresponding legend code for that type is
displayed below.
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515 M p 5 & B
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iR A5 = 3] A5 >
E3hct RELOS 5 ER#
EHEE RELO4 E57 EREH
BE RELO3 &% fB R
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= RELO1 £57 B EH

"Group editing": click "Group" in the upper right corner to enter group editing. You
can "add", "delete", "edit" and other operations to the group. No group can be deleted

or edited.
516 B P WAL
& TAEE
T4
=5
i
A
KE

e @
1
[Add]: Click the Add Hover button at the bottom right corner and enter the

group name.

[Delete]/[Edit]: Click a group data, that is, the pop-up entrance.
"Legend code editing": click a legend code data, click [Edit], you can edit the legend

code, grouping, style.

108



‘b’ Hi-Target  Total Station ZTS-720 series instruction manual
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"Legend code deletion": click a legend code data and click [Delete] to delete the

code.

"Add legend code": click the hover button at the bottom right corner - "Add" to enter

the add interface, you can add the legend code.

516 B P W4l
¢ EfIH 548
%7 285 > A3 25 >
i Hm s xm A3 >
Eh%s | EA%R: ® 54
BTN REP49 ® = ERM 0 #m
' REPA8 ® = BRY 5 &N
15
BEL REP47 ® = ERit °
AEE REP46 ® = ERi

516 M P
< BEfRBES

"Save as Template": Click the hover button at the bottom right corner - "Save as

Template", you can save the current project legend code as a legend code template
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in xml format.

56 B P

€ XHER
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CHAPTER

Roads

This chapter introduces.
= Road design

= Line calculation

» Road sampling

= Structure placement
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Road design

Click Road -> Road Design to enter the road library interface, you can add road

data by manually creating or importing road files, and also edit, delete and export the

existing roads.
528 mp

¢ ERE
T i3 THAE LR i kL] ke S
2 x x x x x 0.00
1 ® v ® ® b4 0.001

broken chain

Broken chain refers to the phenomenon of discontinuity of stakes due to local
rerouting or sectional measurement. Overlapping stakes are called long chains and

interrupted stakes are called short chains.

Click [Broken Link] to enter the broken link pile interface, you can add a broken link

pile, and click a broken link pile to delete or edit the pile.
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Add]: Click the "+" button to enter the broken link adding interface. Edit the pile
name, enter the previous mileage and the next mileage, click "OK", and the

completed broken link pile can be viewed under the broken link pile list.

Edit]: Click a broken link pile and select "Edit" button to modify the pile name,

previous mileage and next mileage of the pile, click "OK" to finish the modification.

Delete]: Click a broken pile, select the "Delete" button, and click "OK" to delete

the selected broken pile.

Apply]: After finishing adding and modifying the broken link pile, click the
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"Apply" button, it will return to the "Road Design" interface and prompt "broken link
data has been updated".

Flat section design line

The flat section design supports the use of the intersection method and the line
element method. The intersection method is based on certain conventions (e.g.
single intersection line defines the combination of line elements within the
intersection as gently-rounded-curved-gently), and has certain expression restrictions
on the line shape; while using the line element method, the line shape can be
arbitrarily combined, and for complex curves, such as ovoid lines, multi-intersection
curves, virtual intersections and other data, the line element method is available to
define the line, and the line element method defines the line to support the folded line

line.

Intersection method

b1

D2
Intersection: The intersection of two adjacent lines (JD1, JD2...)

ZH: the point where the line intersects the first easing curve, i.e. the starting
point of the first easing curve.

HY: the point where the first easing curve intersects the circular curve, i.e. the

end of the first easing curve.

YH: the point where the circular curve intersects the second easing curve, i.e.
the starting point of the second easing curve.

HZ: the point where the second easing curve intersects the straight line, i.e. the
end of the second easing curve.

ZH-HY: first easing curve; YH-HZ: second easing curve.

HZ-ZH: straight line; HY-YH: circular curve.
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Select [Intersection Method] to enter the intersection table data editing interface.

2Rl Bz N E ¥z Bt
1 0.0000 2.0000 30.0000 0.0000 0.00
2 130.0000 34,0000 78.0000 50.0000 0.00
3 80.0000 56.0000 12.0000 60.0000 0.00

Add]: Click "+" button to add the intersection data, get the intersection name, N,
E, intersection mileage (only the mileage of the first two points need to be entered)
and arc radius, the first easing curve length, the second easing curve length from the
straight curve table, if there is the radius and curve length corresponding to the
intersection point, then enter it; if not, then do not enter it.

[Graph): The data under the current intersection method list is automatically

formed into a graph preview to see if the graph is correct.

"Line Auxiliary Points": Click the icon on the right side @ to display the
corresponding auxiliary points and auxiliary dashed lines in the preview map, and
click the icon again® to make the auxiliary points disappear.

Apply): After the intersection method has been edited, click "Apply" to update th

e latest data.

N 0.0000
L E 0.0000
Big 0.0000
g 0.0000
Of 5533 O e sy

Quz
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[Edit]: You can edit the already inputted intersection data.
[Insert]: Insert an intersection data above the selected point.

[Delete]: Delete the selected intersection data.

Involving virtual intersection and turn-back (turning more than 180 degrees)
curves, in addition to the line element method can be supported, in the intersection
method, the corresponding virtual intersection point switch is supported.

The first point of the virtual intersection combination is entered normally, and the
second point is entered by checking "special intersection" and turning on the virtual
intersection switch.
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Line Element Method

The line element legal line is also called the building block legal line, which is a
combination of complex highway plane line "whole into zero" decomposition into a
number of line units. If the starting point information of the route plane curve is
known, such as coordinates, tangent direction and radius of curvature, any unit is set
up from the starting point and extended in any direction, and the information at the
end of this unit, such as coordinates, tangent azimuth and curve radius, can be
calculated, and at the same time, the same information is used as the starting point

of the next unit. This is calculated unit by unit downward, just like building blocks.

Simple line segments mainly include straight lines, circular arcs, and gentle

curves.

"Straight line": the letter L indicates that only the line element length needs to be

entered.

"Arc": the letter A indicates that the input starting radius (= represents infinity,
i.e., a straight line), line element length, and direction (the forward direction is the

reference deflection direction).

"Gentle Curve": The letter S indicates that the starting radius, ending radius, line

element length, and direction are entered.
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Starting Point]: Click "Starting Point" to enter the starting point interface to edit
the starting point information.

[Graph]): See the intersection method

Apply): After the line element method data has been edited, click "Apply" to upd
ate the current data.

[Edit]: You can edit the already entered line element data.
[Insert]: Insert a line metadata above the selected point.
[Delete]: Delete the selected line metadata.

Pile-by-pile table

Enter the interface of flat section design -> pile-by-pile table to display, configure,
view and export the flat section mileage data.
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Setting]: You can set the starting mileage, ending mileage, mileage interval,
offset distance and staking method for flat section mileage data export, click OK to

apply successfully, and return to the stake-by-stake table interface at the same time.

Export]: Export the flat section data according to the parameter configuration set
in the pile-by-pile export setting interface.

Longitudinal section design line

The longitudinal section is a form of expression of the longitudinal alignment of
the road (line height undulation).

%11 B P4l
€ YETELRE B
L4 =iz HEL1 (%) 1 Eb2(%) ¥z
58.0000 2.5000 0.00000000 0.46875000 0.0000
122.0000 2.8000 0.46875000 D.16528926 20.0000
243.0000 3.0000 0.16528926 0.00000000 68.0000
) mm
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In the general working process, click to add variable slope point data including:
variable slope point mileage, variable slope point elevation, radius (longitudinal curve
radius), and add all the elements of variable slope points of the line in the order of

mileage in turn.
Cross-sectional design line

Entering the cross-section editing interface, the software displays three Tab
items: standard, super high, and widening. You can create, edit and delete the data

information of cross section, super height and widening respectively.

Standard

BT 1 E2Lil 1
wE 5.0000 = s
e 120.0000 W T E
EF 0.0000 HHF 5
ZMBEEE 0.0000 EHEEE g_oa
O &&#E[
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[Add]: Click the Add button at the bottom right corner to choose to add left/right
cross-sectional panels.

"Name": the name of the board is entered.

"Slope": from the road centerline outward, the slope of the slab is positive for
uphill and negative for downhill. The slope value is the ratio of the height difference
between the two end points of the slab and the width of the slab, and provides two

types of slope ratio input: percentage and proportional.
"width": the width of the current board.
"Road Teeth": Click to enter the height difference of roadside road teeth.

[Same left and right]: Check the box to indicate that the left and right slopes are
the same, and the right slope data will be overwritten as symmetrical data with the
left slope (Note: the original right slope data will be lost and can't be recovered),
check the box to add, and the same left and right cross-sectional slabs will be

created synchronously.

Ultra High
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To reduce the centrifugal force generated by the vehicle driving on the curved
road, the road is made into a one-way cross slope in the form of high outside and low

inside called super high.

| BEENENES
BRI, R AL

In the [Super High] section, you can enter the super high change point

information according to the design drawing.

Select the cross-sectional slab that corresponds to the role of superelevation,

and use the motorway superelevation as an example to explain here.

A HENEE & HEFIE

uE 6.0000 wE 6.0000
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The super height is located in the "left side of the motor vehicle" section, entered

as follows.
212 HE Az RiR
0.0000 -1.5000 5712 1
10.0000 2.0000 531 i1
20.0000 2.0000 2453 =
30.0000 -1.5000 57k — =

ANTE

To simplify the example, we assume that the ultra-high change points on the

drawing read as follows.
Ultra High Change Point 1: Mileage 0 Slope -1.5%
Ultra High Change Point 2: Mileage 10 Slope 2%
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Ultra High Change Point 3: Mileage 20 Slope 2%
Ultra High Change Point 3: Mileage 30 Slope -1.5%

& EaREE

EF  0.0000
® % O 1N
WE  0.0000
Y g >

© s

B3 W T iR
0.0000 -1.5000 536 o
10.0000 2.0000 E53 13 1
20.0000 2.0000 St 1
30.0000 -1.5000 it N

@L\Lm

Finish adding the four ultra-high points in turn, and you can view them

correspondingly in the [Graph] screen.

Click "Cross Section" to view the cross section height information of the current

location corresponding to the mileage.

;
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Widening

In order to transition the pavement from the normal width to the curve, a widened
width is set so that a widening mitigation section is required. On the widening
mitigation section, the pavement has a gradually changing width. The setting of
widening transition can be used in different ways according to the nature and grade

of the road.

[ #0228 0 By 4= 1 9 Bl P 322 L 3 5 B 1 38 W ohn

In the [Widening] section, you can enter the widening change point information

according to the design drawings.

Select the cross-sectional plate that corresponds to the widening effect, and take

the motorway widening as an example here.

The widening is located in the "right-hand motor vehicle" section, entered as

follows.

i BE T iR

©) B
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AT

To simplify the example, we assume that the widening change point on the

drawing reads as follows.
Widening change point 1: Mileage 0 Width 4.5
Widening change point 2: Mileage 10 Width 5.2
Widening change point 3: Mileage 20 Width 6
Widening change point 4: Mileage 30 Width 5.2

Widening change point 5: Mileage 40 Width 4.5

915 A w4
€& MEREE
£ 0.0000
WE 45000
. WE £57 S
@) K © @z
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Click "Graph" to enter the preview interface, and click "Cross Section" button to

view the cross section widening information of the current position corresponding to

the mileage.

LN

28

2.00
——————

% w164 0100%

0.00%

6.00 o 4.50 2.00
150% 0.00% 0.00%
@
T
\/

ZA\N

the data entry,

Note: you can switch any [standard], [super high], [widening] to view

to confirm that the three interfaces are correct,

any click on the "application" can be applied to the current

cross-section

(standard cross-section + super high +

widening) in the road.

Structure design

Click "Structure Design" to enter the structure editing interface. The software

supports four types of structure design: cover culvert, round slab culvert, channel and

flyover, and supports two ways of oblique intersection and oblique intersection. Click

"+" button to select structure type and practice in structure information interface, input

mileage value, angle, forward width, backward width, left length, right length, center
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elevation and cross slope, and click "OK" to complete structure design.
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Add]): New road structure, click "+" button in the structure information interface
to select the structure type and practice, enter the mileage value, angle, forward
width, backward width, left length, right length, center elevation and cross slope, click
"OK " to complete the structure design.

Graphics]: Click the "Graphics" button to enter the structure preview interface,
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you can view the designed structure graphics, click the top structure selection bar to
switch other structure graphics display.

Apply]: Click "Apply" button to update the structure design data.

Line Calculation

After the current project has existed road data, click to enter the "line calculation"
interface, select the need to query the road data at the top of the interface, you can
query the relevant road data information through the coordinates or mileage
information.

Check Coordinates]: Input the location information (NEZ coordinates), click
"Check Coordinates", and the mileage, offset and azimuth information of the
coordinates relative to the currently selected road will be displayed on the right side.

[Check Mileage]: Enter the mileage and offset distance you need to check, click
"Check Mileage", and the coordinates of the corresponding mileage and offset
distance in the road data will be displayed on the left side, and the azimuth
information will be displayed on the bottom right side.
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Road Release
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Enter the road sampling interface, you can sample the current road data, you
can also switch the road library has existed other road data for sampling. The steps

of the sampling operation are as follows.

1. Select road data: click the "Road" button, jump to the road library, click to
select the road data need to be put back to the sample interface.
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2. Release parameter setting: After selecting the road data, click the release
parameter column to jump to the release parameter setting interface, which can
determine the specific release target points by setting the release mileage, mileage

increment, left and right offset, upper and lower offset and other information.
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3.Road release: After setting the mileage increment, you can switch the target
points by clicking the previous point and next point button in the release interface
with the mileage increment as the interval (if the mileage increment is 0, the previous
point and next point button will not be displayed), click the measurement and
storage/measurement-record to calculate the release information, and expand the
graphic interface on the right to display the position relationship between the current
position, prism points and release points.
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Structure release

The structure sampling interface can be used to sample the feature points of the

structure data in the road data. The steps of the release procedure are as follows.

1. Select road data: click the "Road" button, jump to the road library, click to
select the road data need to be put back to the sample interface.
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2. Feature point selection: After selecting the road data, click the structure
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column and feature point column respectively to select the structure and its feature
points that need to be released for the current road data.
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3. Structure release: After selecting the feature points to be released, click
Measure and Save/Measure and Record to calculate the release information and
expand the graphic interface on the right to show the position relationship between

the current position, prism points and release points.
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CHAPTER

Bridges

This chapter introduces.
= Pier formwork library

» Bridge arrangement

= Cone slope design library
* Pier placement

» Tapered slope release

135



‘z.’ Hi-Target  Total Station ZTS-720 series instruction manual

Pier formwork library

Bridge pier is the collective name of bridge pier and bridge abutment, which is
the building supporting the superstructure of the bridge. The overall steps of pier and
abutment release with T-Survey software are: (1) enter [Pier and Abutment Formwork
Library] to design pier and abutment formwork; (2) enter [Bridge Layout] to design the
location of pier and abutment on the bridge; (3) enter [Pier and Abutment Release] to
release the feature points of pier and abutment.

The pier design on T-Survey is based on the road, i.e., the road design is
required before designing the piers. The steps for setting up the pier template library

are as follows.

1. Pre-requisite: have been in the [Road] - [Road Design] module to design a
road (including at least the flat section).

2. Enter the [Pier Formwork Library] and select the designed road in the top
column.
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3. After the road is selected, click the bottom right corner of the "Add" hover
button to enter the pier template design interface.
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The parameters to be set are template name, angle and layout method. (0,180)
when the layout method is orthogonal, and (0,180) when the layout method is oblique
intersection vertical distance or oblique intersection oblique distance.

4. In the pier template design interface, click the hover "Add" button, you can
enter the feature point to add interface.
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If the feature point type is cylindrical, the parameters to be set are point name,
vertical coordinate, horizontal coordinate, and pile diameter. The pile diameter should
be larger than 0.
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If the feature point type is selected as corner point, the parameters to be set are

point name, vertical coordinate and horizontal coordinate.

"Only check the longitudinal mirror": the cross-axis determined by the pier angle
as the reference for longitudinal mirroring to calculate the mirror point.

"only check the horizontal mirror": the vertical axis of the horizontal axis
determined by the angle with the pier as the reference, the horizontal mirror to
calculate the mirror point.

"simultaneously check the longitudinal mirror, transverse mirror": respectively,
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the horizontal and vertical axis determined by the pier angle as the reference,
calculate the horizontal mirror, vertical mirror and horizontal and vertical mirror points,

that is, a total of three mirror points.

5. After the completion of the feature point settings, click "OK" to return to the
pier template design interface, the right side will correspond to the relative position of
the feature point and the horizontal and vertical axes, which points to the arrow

above indicates the direction of the road forward.
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6. Click "Save", that is, to complete a pier template design.
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Click a template in the list of pier templates to "delete"/"edit" the template.

Click "..." -> "Empty" in the upper right corner to empty the list of pier templates.

Bridge arrangement

Once the pier formwork design is completed, the bridge layout can be carried out
to define the distribution of piers in the bridge. The steps of the bridge layout are as

follows.

1. Pre-condition: At least one pier template has been designed in [Bridge] - [Pier

Formwork Library] module.
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2. Go to [Bridge Layout] and select the designed road at the top bar.
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3. After selecting the road, click the "Add" hover button at the bottom right corner
to enter the new bridge interface. The parameters you need to set are the bridge

name.
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4. In the new bridge interface, click the hover "Add" button to enter the pier
layout interface.
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The parameters to be set are pier name, pier template selection, axis mileage, axis

offset, axis angle, and elevation. If the user selects the pier template is oblique
intersection slope distance / oblique intersection vertical distance, the axis line angle
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is not editable, and it is directly displayed as the angle in the template by default.

"Check offset first, then rotate": use the axis as a reference, first offset based on
"axis offset", then rotate based on "axis angle".

"Check Rotate then Offset": the axis is used as the reference, and the rotation is
based on the "axis angle" first, and then the offset is based on the "axis offset".

5. After the pier arrangement is complete, click "OK" to return to the bridge new
interface, the bottom will correspond to the bridge just added piers.
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Click a template in the pier list, you can "delete"/"edit" the pier operation.

6. Click "Save" to complete a bridge design.
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Click a bridge in the bridge list to "delete"/"edit" the bridge.

Click "..." -> "Clear" in the upper right corner to clear the bridge list.

Cone Slope Design Library

Cone slope refers to the conical slope built at the joint of bridge and roadbed to
protect the slope of road embankment from scouring. The overall steps of cone slope

sampling with T-Survey software are: (1) enter [Cone Slope Design Library] to design
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cone slope; (2) enter [Cone Slope Sampling] and sample the target points of cone
slope according to the set equal fraction.

The cone slope design on T-Survey is based on the road, i.e., the road design is
required before designing the cone slope. The steps of cone slope design are as

follows.

1. Pre-requisite: have been in the [Road] - [Road Design] module to design a

road (including at least the flat section).

2. Enter [Cone Slope Design Library] and select the designed road in the top bar.
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3. After choosing the road, click the "Add" hover button at the bottom right corner
to enter the cone slope design interface.
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The parameters to be set are cone slope name, position, cone top mileage, cone
top offset, cone top elevation, approximate slope height, transverse slope ratio N,

longitudinal slope ratio M, and axial pinch angle.

The approximate slope height, horizontal slope ratio N and vertical slope ratio M

cannot be less than 0.
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4. After the cone slope setting is finished, click "OK" to return to the cone slope
design library, that is, to complete a cone slope design.
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Click a tapered slope in the tapered slope design list to "delete"/"edit" the

tapered slope.

Click "..." -> "Clear" in the upper right corner to clear the cone slope list.
Pier placement
The pier release interface can be placed on the road data of the bridge pier data

feature points. The steps of the release operation are as follows.

1. Select road data: click the "Road" button, jump to the road library, click to
select the road data need to be put back to the sample interface.
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2. Feature point selection: After selecting the road data, click the bridge column,

pier column, feature point column, respectively, to select the current road data need
to put the bridge, pier and its feature points.

After selecting a road, the first feature point of the first pier of the first bridge of

that road will be selected by default.
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3. Pier release: After selecting the feature points to be released, click on the

measurement and storage/measurement-record to calculate the release information
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and expand the graphic interface on the right side to show the position relationship
between the current position, prism points and release points.
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Cone Slope Release

The cone slope release interface can release the target points of cone slope in

the road data. The steps of the release operation are as follows.

1. Select road data: click the "Road" button, jump to the road library, click to
select the road data need to be put back to the sample interface.
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2. Target point selection: After selecting the road data, click on the cone slope
column to select the cone slope of the current road data that needs to be released.
The software will pop up the number of equal fraction settings, and after the setting is
completed, the target point column will display the corresponding number of target
points according to the number of equal fractions.
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3. Cone slope sampling: After selecting the target points to be sampled, click on
the measurement and storage/measurement-record to calculate the sampling
information and expand the graphic interface on the right to show the position

relationship between the current position, prism points and sampling points.
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CHAPTER

Tunnel

This chapter introduces.
» Tunnel Section Library

» Tunnel feature points

= Tunnel over-excavation
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Tunnel Cross Section Library

Depending on the tunnel construction stage, tunnel sections can be roughly
divided into excavation, primary support and second lining. The overall steps of
tunnel over-excavation using T-Survey software are: (1) enter [Tunnel Section
Library] to design the tunnel section (excavation, primary support, second lining); (2)
enter [Tunnel Feature Points] to add tunnel feature points when needed; (3) enter
[Tunnel Over-excavation] to select tunnel section or feature points for over-

excavation operation.

Tunnels on T-Survey are based on roads, i.e. road design is required before
designing the tunnel cross-section. The steps to set up the tunnel cross-section
library are as follows.

1. Pre-requisite: have been in the [Road] - [Road Design] module to design a

road (including at least the flat section).

2. Enter [Tunnel Section Library] and select the designed road at the top bar.
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3. After selecting the road, select the type of section to be designed (excavation,
primary support, second lining), click the "Add" hover button at the bottom right
corner to enter the tunnel section design interface.
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Different section types design section process and methods are the same, the

6.88m

parameters to be set are name, offset in tunnel and section line element.

4. In the tunnel section design interface, click the hover "Add" button to bring up
the section line element selection box, the options are "straight line", "arc" and

"circle".

If the section element type is straight line, the parameters to be set are start
height difference, start offset, end height difference and end offset. The start point
cannot be the same as the end point.
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If you select the section line element type as arc, you have the following three

options to add.

(1)"Start point - End point - Turning angle": the parameters to be set are start
height difference, start offset, end height difference, end offset, and rotation angle
(cannot be 0).
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(2)"Start - End - Radius": the parameters to be set are start height difference,
start offset, end height difference, end offset, radius (cannot be less than half of the
start and end distance), o turning angle greater than 180° and o counterclockwise.
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(3)"Start point-circle center-rotation angle": the parameters to be set are start
height difference, start eccentricity, circle center height difference, circle center

eccentricity, rotation angle (cannot be 0).
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If the section line element type is selected as circle, the parameters to be set are
circle center height difference, circle center offset, and radius (cannot be 0).
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5. After setting the section line element, click "OK" to return to the tunnel section
design interface, the right side will show the relative position of the section line
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element and the tunnel centerline.
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Click "..." -> "Clear" in the upper right corner to clear the list of section line

elements.

6. Click "Save" to complete a tunnel section design.
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Click a section in the tunnel section list, you can "delete"/"edit" the section
operation.

Click "..." -> "Clear" in the upper right corner to clear the list of tunnel sections.

Tunnel Feature Points
To set the tunnel feature points, proceed as follows.

1. Pre-requisite: have been in the [Road] - [Road Design] module to design a
road (including at least the flat section).

2. Go to [Tunnel Feature Point] and select the designed road at the top bar.
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3. After selecting the road, select the type of section where the feature points are

located (excavation, primary support, second lining), click the bottom right corner of

the "Add" hover button to enter the tunnel feature point design interface.
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The process and method of designing feature points are the same for different
section types, and the parameters to be set are point name, height difference and
offset distance.

4. Click "Save" to complete the design of a tunnel feature point.
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Click a feature in the tunnel feature list to "delete"/"edit" the feature.

Click "..." -> "Clear" in the upper right corner to clear the list of tunnel feature

points.

Tunnel over-under-excavation

The tunnel over- and under-excavation module can measure the target point and
then determine the over-/under-excavation type and value based on the currently
selected cross-section. The steps for tunnel over- and under-excavation are as

follows.

1. Pre-requisites: has been in the [Road] - [Road Design] module to design a
road (including at least flat section), the road has been designed for different section

types of tunnel cross-sections and tunnel feature points.

2. Select road data: click the "Road" button, jump to the road library, click to

select the road data need to be put back to the sample interface.
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2. Target selection: After selecting the road data, click the section type column,

tunnel section column, target column, select the current road data need to tunnel
over and under excavation section or feature points.

348 M P W

3. "To the section": If the target column selects to the section, click on the
measurement of storage/measurement, the right side will show the over-under
excavation, left and right distance and fill distance.

M HAR
€ mEgRE = (ExiEn] 3 & X% B
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4. "To mid-tunnel point/feature point XX": If you select to mid-tunnel point or to
feature point in the target column, click Save/Measure, the target angle and distance
will be displayed on the right side, as well as the left/right distance, front/back

distance and up/down distance.

34 M P H

¢ BEERE = ErE 3 & %

BREXE FiE B47HR: 258°34'29"
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CHAPTER

Configuration

This chapter introduces.

= Distance measurement parameters
configuration

= Total station configuration

» Measurement aid configuration

= Unit/display configuration

= Total station calibration

= Total Station Information & Registration
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Distance measurement parameters configuration

Users can click [Configuration] - [Ranging Parameters Configuration] to enter
this interface. Only the total station installation software can set this item, other
Androidid devices do not display the [Range parameter configuration] item.

846 M P

< JEBUEE
MR BRI ASEMIE 7.38 ppm
EH R 0.00mm > EHEF 1.00 >
R & BiEE 0 ASIFAER 0.14 °

[Reset]: Click Reset in the upper right corner to reset the current interface
parameters to the factory default values.

Distance measurement mode

The optional ranging modes are: single precision measurement, multiple
precision measurement (more than 0 times), continuous precision measurement and
tracking measurement. For continuous and tracking measurement, you need to click

"Stop" to stop the measurement.

MFER
BRFEN
ZRkEN

ESRE

SRER &

Prismatic constants

Manually enter the prism constant.
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Reflector

The available reflectors are: prism-free, prismatic and reflective sheet. It is
important to note that the selected reflector needs to be consistent with the actual

reflector, otherwise it may affect the accuracy or measurement failure.

Atmospheric Correction

Atmospheric corrections can be calculated by temperature and pressure or set

directly by dragging.

SHE | 36°C

HRECNIEHE:0.00ppm
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Automatic acquisition: The temperature and air pressure values in the current
environment are automatically measured by the internal sensors of the total station.

1006 M acdn

< KSHIE BEzhiREY

e

550hPa ¥ 1300 hPa

ASENIEFREF:0.00ppm

Gridding factor

The default grid factor is 1, which can be obtained by scale factor and average

elevation calculation.

526 A 1

{ BRAETF

tEBIEF ()

gtk O m

: The grid factor was calculated based on the scale factor and the average
elevation.

Atmospheric refraction coefficient

The optional atmospheric refraction coefficients are 0.0, 0.14, and 0.20.
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RSIHARK

0.0

0.14

Total Station Configuration

Users can click [Configuration] - [Total Station Configuration] to enter this

interface. Only the total station installation software can set this, other Androidid
devices do not show [Total Station Configuration] item.

540 A 1 p
< ZISNACE

|
MBS B AE '
e ® === 0>
RELR

SFEE > REE 115200 >

[Reset]: Click Reset in the upper right corner to reset the current interface
parameters to the factory default values.

Distance measurement beep

Turn on this option and the total station makes an audible alert when the
measurement is successful.

Key Tone

Turn on this option and the physical keys of the total station turn on the key tone.
Screen Display
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"Single screen adaptation": the screen on one side of the operation is on, and
the screen on the other side is off.

"Double screen with display": both screens remain always on at the same

time.
Laser Pointing
Turn on this option to shoot laser-assisted illumination.
Signal strength
Click this option to detect the current signal strength once in real time.
Baud rate

Support 115200.

Measurement aid configuration

Users can click [Configuration] - [Measurement Aid Configuration] to enter this

interface.
558 M 1T p
< NISHBECE
NS me > =273 ®
SSEINFK 1 BT
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The full configuration is displayed when the total station is installed.

9 W 558
<« NEWEE HE
mSEmFK 1 EERT [

Other Androidid devices show partial configuration when installed.

[Reset]: Click Reset in the upper right corner to reset the parameters of the
current interface to the factory default values.

Shortcut measurement keys

There is a red quick measurement key (physical button) on the side of the total
station. This configuration allows you to set whether the quick measurement key,
when pressed, will perform a measurement operation or a measurement and storage

operation.

Point number accumulation step

Each time a measurement point is saved, the point number is self-
incremented, and this configuration is used to set the step of point number self-
increment.

Points of note

When you open this item, you can save the measurement point during
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coordinate measurement, and save the photo of the point at the same time. And you

can view it in the measurement point library.

Rename tips

Open this item and it cannot save the rename point.

Unit/Display Configuration

Users can click [Configuration] - [Unit/Display Configuration] to enter this

interface.

613 M Tt p

< Bii/ETigE
Bfir
BESR B
BER e
BR
KERA Pay=:
BEIEY 7"
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The full configuration is displayed when the total station is installed.
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Other Androidid devices show partial configuration when installed.

[Reset]: Click Reset in the upper right corner to reset the parameters to their

default values.

Angle unit

Used to set the units of each angle input box and angle display value of the

software.
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Distance unit

Used to set each length input box and distance display unit of the software.

EFZER

EEER

EfFER.

EEBR &
Temperature units

Used to set temperature units, mainly for atmospheric corrections.

Barometric unit

Used to set barometric pressure units, mainly for atmospheric correction.
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hPa v
mmHg
inHg

Horizontal angle

Used to set the horizontal angle display of the measurement interface.

B v

Vertical angle

Used to set the vertical angle display of the measurement interface.

RIn=E v

HFEE
#F#HO

el

Angle reading

Used to set the accuracy of the angle display of the measurement interface.
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Distance reading

Used to set the accuracy of the distance display of the measurement interface.

0.0000 v

0.000

Coordinate order

Used to set the interface NEZ display order.

NEZ v

ENZ

Soft Keyboard
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2EE

NSCREN v

"Full keyboard": soft keyboard will pop up when either numeric or text input box is

selected.

"Text input only": soft keyboard pops up when only the text input box is selected.

Total Station Calibration

Total station calibration is generally used to calibrate the parameters of the total
station, password: 12345678, when you really need to correct, please contact the

service provider for calibration.

629 Mt p

SEATRARE 0'50298" ) FAMIRERE 00.0" >
BMERERE | jree ) mpm 00.0" >
HESORE BE ik
L v

Total Station Information & Registration

When installed on a total station, the total station information displays the total
station number, range and angle module version, service version, and registration

time.
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839 A
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Androidhi s 9

Click the "Register" button at the bottom to register your Total Station hardware.

When installed on other Androidid devices, the total station information can be
used to connect to the device in "demo mode" and "Wifi".

"Demo mode": Use demo mode to connect the total station and the software
displays simulated range and angle information. It can be used for demonstration.

= % 10 . 10:58
< 2UEMUER
(= ‘.\‘ NG LA ZT5-720
ey
i =k | BETEE AR TS Android10
iiTiTlo SN: 999999 ,!H'Jﬁﬂﬁzﬁ V1.0.0
BB R A V1.3.0
EEAR AR
BaliEEiR&
B FF

"Wifi connection": the total station needs to open the hotspot first, after the
Androidid device connects to the total station hotspot, select the connection method
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as "Wifi", and follow the guide to complete the total station connection. After the

connection is completed, the basic information of the connected total station will be

displayed.
pE=aw

« UNEES
lfzri fusms:
‘}’Ji] . B TR RIFRRA:
Tax® SN 164629602 RRAER:
MR
EEH WiES MIEHEA
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Quick Menu

This chapter introduces.

= Laser down to point

= Atmospheric Correction

= Prismatic constants

= Scoreboard lighting

= Custom function keys

m FTP

= Total station registration/connection

CHAPTER
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The shortcut menu can be opened by clicking on the top barE , wWhich is the

left side slider bar. The full configuration is displayed when installed on the Total

Station, the partial configuration is displayed on other Androidid devices.

941 B

tRiER S
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RSHKIE
SRR ERER
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FTP

Rigxs

AT R

SRIRIRR

FTP

SIRBOEE/E M

Laser down to point

7.380 ppm

0

Turn on the laser down alignment, the laser shoots out from the bottom of the

total station for easy alignment.
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pEvaGo®- B0 @916
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SRR AREE 0

FTP

SIBOERREMR

Atmospheric Correction

Atmospheric correction can be calculated by temperature and pressure or input
directly. The setting here has the same effect as setting in [Ranging Parameters

Configuration].

SHE | 36°C
RENIEFZEE:0.00ppm

= CB

+

550hPa ¥ 1300 hPa

RENIEFZEE:0.00ppm

Prismatic constants
The prism constant of the prism can be set. The setting here has the same effect
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as setting in [Ranging Parameters Configuration].

Divider lighting
Set the illumination level of the scoreboard for illumination during nighttime

measurements.

SRR FEPAFR

Custom Function Keys

Used to set the shortcut jump parameters of the physical keys of the total station,

the specific settable parameters are shown below.
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FTP

Used for FTP transfer parameters, can be used for file transfer. By default, the
software does not check "Transfer without encryption", users need to enter user
name, password and port. If "Transfer without encryption" is checked, the software
does not display the user name and password input box, and the user only needs to
configure the port. When the device is connected to Wifi, the software will
automatically fill in the IP parameters and the port number will be 2121 by default;
after the user has configured all the parameters, click [Start], the user will follow the
prompts on the software and enter the corresponding path on the address bar of the

computer to download the FTP transfer files.

8:30 M P Rca
¢ FTPES
BirigiE /storage/emulated/0/ZHD >
GEEH
BEE R eeeses
IP wa 2121

& ERFRER T SERE RS RAWInTER
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Total Station Registration/Connection

Total station registration can enter the interface of total station information and
perform registration operation, which is consistent with the function of configuration-
total station information; the cell phone terminal shows total station
connection/registration, which can quickly enter the connection interface and perform
registration operation after connection, which is consistent with the function of total

station information.

RiERe
KSMIE 7.380 ppm
SRR IRER 0
BE M INEER

FTP
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10N 916
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CHAPTER

Top shortcut function

This chapter introduces.

= Distance measurement mode
= Tilt compensation

= Reflector type switching

= Laser pointing

= Point data

m More
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Distance measurement mode

Click on the top ba to set the ranging mode, and you can set the mode
as follows. The setting here has the same effect as the setting in [Ranging

Parameters Configuration].

827 M P

< MEERRT

o BREEN ZREEN

EGEN R 2

Tilt compensation

Click the top bar to compensate and correct the angular reading error
caused by the tilt of the vertical axis of the instrument in X and Y directions. The
compensation settings supported by the software are: turn on XY dual-axis

compensation, turn on X single-axis compensation, turn off compensation.
¥ 3:50

Unnamed ExiEn| Ny EH 4 W o...

¥ 351

Unnamed 2xiEl) N ¢ Mo

¥ 353

Unnamed (2rsm] 4 B % MW ...

Users can choose whether to turn on the tilt compensation according to the
actual use scenario. In order to ensure the accuracy of the angle measurement, it is
generally recommended to use the tilt sensor as much as possible, and its display
can also be used to better level the instrument. If "compensation exceeded", it
indicates that the instrument is out of the range of automatic compensation and must
be adjusted to level the foot spiral.

Reflector type switching

Click the top bar to switch the reflector type to Prism, Prism-free, or
Reflector. This setting has the same effect as the setting in [Ranging Parameters
Configuration].

Laser Pointing
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Click the top baﬂ to turn the objective pointing laser on or off. This setting has
the same effect as the setting in [Ranging Parameters Configuration].
Point Data

Click the top ba to enter the point library to view the measurement points,
release points and control points.

More

Click on the top bar atn to expand the more menus as shown below.

721 M 1 p e
= S E A Ashley [@ -& Q _';_ g
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Distance measurement parameters configuration

For the shortcut entrance of [Ranging Parameters Configuration], see Chapter
10 [Configuration] for specific functions.

Measurement aid configuration

For the shortcut entrance of [Measurement Aid Configuration], see Chapter 10
[Configuration] for specific functions.

About

Displays the software version and update information.
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@4c4 m

T-Survey V1.0.0
1o E S AL REVEMER

Copyright ©2022-12-09

Exit Software

Click this item to bring up the exit confirmation box, which can be used to exit

the software.
@4acd

HINBH?
X2 I

BH
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CHAPTER

Inspection and Calibration

This chapter introduces.

Tube level

* Round level

= Telescope dividers

» Perpendicularity of the visualization axis to the horizontal axis

= Automatic compensation of zero point of vertical disc indicator

= Vertical index spread and vertical index zero setting

= Aligner

= Instrument addition constants (K)

= Parallelism between the alignment axis and the emitting electro-optical axis

* Prism-free distance measurement
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Tube level
-Check

The method is described in the book "Accurate leveling instruments with tube

level".
-Correction

1. In the inspection, if the bubble of the tube level deviates from the center, first
use the foot spiral parallel to the tube level to adjust it, so that the bubble moves to
the center nearly half of the deviation amount. The remaining half of the bubble will
be adjusted by turning the level correction screw (on the right side of the level) with
the correction needle until the bubble is centered.

2. Rotate the instrument 180° and check whether the bubbles are centered. If the
bubble is still not centered, repeat step 1 until the bubble is centered.

3, the instrument will be rotated 90 °, with the third foot screw to adjust the bubble
centered.

-Repeat the test and calibration steps until the alignment section is turned so that
the bubble is centered in any direction.

Round level
-Check

After the long level is checked and calibrated correctly, if the bubble of the round
level is also centered, there is no need to correct it.

-Correction

If the bubble is not centered, adjust the calibration screws below the bubble with a
calibration pin or hexagonal hand to center the bubble. When correcting, loosen the
correction screws (1 or 2) on the opposite side of the bubble offset direction, and
then tighten the remaining correction screws on the offset direction to center the
bubble. When the bubble is centered, the tightening force of all three calibration
screws should be the same.

Telescope dividing plate
-Check

1. After leveling the instrument, select a target point A on the telescope line of
sight, align A with the center of the cross wire of the dividing board and fix the
horizontal and vertical brake hand wheel.
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2. Turn the vertical micro hand wheel of the telescope so that point A moves to
the edge of the field of view (point A").

3. If the A point is moving along the vertical wire of the cross wire, that is, the A’
point is still within the vertical wire, as in the left figure, the cross wire is not tilted
without correction. If the A’ point deviates from the center of the vertical wire, as in
the right figure, the cross wire is tilted and needs to be corrected for the dividing plate.

Figure 17-1

-Correction

1. First of all, remove the cover of the dividing plate holder located between the
telescope eyepiece and the focus handwheel, you will see four dividing plate holders
fixed

Screws (see attached picture)

2, use a screwdriver to evenly loosen the three set screws, rotate the dividing
plate seat around the sight axis so that the A’ point falls on the position of the vertical
wire.

3. Tighten the fixing screws evenly, and then check the calibration result by the

above method.

4. Install the cover back to its original position.
IE e AT

Figure 17-2
Perpendicularity of the visual alignment axis to the horizontal axis
-Check

1. Set target A at a distance of about 100 meters from the instrument and make
the vertical angle of the target within £3°. Accurately level the instrument and turn on

the power.
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2. Aim the telescope at target A in the left position of the disk and read the
horizontal angle.

Example: Horizontal angle L = 10°13'10"

3. Loosen the vertical and horizontal hand wheel, rotate the telescope, rotate the
right side of the illumination plate to align the same target A. Before illumination,
tighten the horizontal and vertical hand wheel, and read the horizontal angle.

Example: Horizontal angle R=190°13'40"

4. 2C=L-(R+180°)=-30"2£20", need to be corrected.

-Correction

1. Adjust the horizontal angle reading with the horizontal micro hand wheel to the
correct reading after eliminating C.

R+ C=190°13'40" - 15" = 190°13'25".

2. Remove the shield of the dividing board located between the telescope
eyepiece and the focusing handwheel, adjust the horizontal cross-wire correction
screws on the dividing board, loosen the screws on one side first and then tighten the
screws on the other side, move the dividing board so that the center of the cross-wire
is aligned with the target A.

3. Repeat the test procedure, and correct until | 2C | < 10" meets the

requirements.

4. Tighten the calibration screw and install the cover back to the original position.
TR IERRAT

Figure 17-3
Note: The photoelectric coaxiality should be checked after calibration.
Vertical disc indicator zero point automatic compensation
-Check

1. After placing and leveling the instrument, make the pointing of the telescope
and the center of the instrument consistent with the joint line of either foot spiral X.
Screw the horizontal brake hand wheel.
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2. After the power is turned on, the vertical disk indicator is zeroed, the vertical
hand wheel is tightened, and the instrument displays the value of the current vertical
angle at which the telescope points.

3, slowly turn the foot spiral X in one direction to about 10mm circumferential
distance, the vertical angle displayed by the corresponding change to the
disappearance of the "compensation beyond!" message, indicating that the
instrument vertical axis tilt has been greater than 3', beyond the design range of the
vertical disk compensator. When the reverse rotation of the foot spiral recovery, the
instrument and reappear vertical angle, in the critical position can be repeatedly
tested to see its change, that the vertical disk compensator work properly.

-Correction

When the instrument compensation is found to be out of order or abnormal, it
should be sent to the factory for repair.
Vertical index difference (i-angle) and vertical index zero point setting

-Check

1. After placing and leveling the instrument, turn on the machine, shine the
telescope on any clear target A, and get the vertical angle disk left reading L.

2. Turn the telescope and the illumination part and then illuminate A to get the
right reading of the vertical angle disk R.

3. If the vertical angle zenith is 0°, then i = (L + R - 360°) / 2, if the vertical angle

horizontal is 0.
Theni=(L+ R-180°/2or (L +R -540°)/2.
4. If |i|=10", the zero point of the vertical disk indicator should be reset.
5. The operation method is as follows.

(1) Install the total station to the calibration table, level it, click "Total Station
Calibration”, enter the password (please contact your local dealer to get it), and then

enter the calibration interface.
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Figure 17-4
2) Select the parameter item to be calibrated and enter the corresponding

calibration interface.

@acd a
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IEIRERIE 359°08'02.0" TR ERIE 00.0"
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Figure 17-5
3) Follow the instructions at the bottom of the interface until the calibration is

finally completed.
224 P

< {EIRERIE

IEffvz:  33°13'26.9"
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Figure 17-6
Note: 1. Repeat the test steps to re-measure the indicator difference (i angle). If
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the indicator difference still does not meet the requirements, you should check
whether the step operation of the correction indicator zero setting (the vertical

angle shown in the zero setting process is the value without compensation and

correction, only for reference in the setting and not for other purposes) is wrong, and
whether the target illumination is accurate, etc., and then set it again as required.

6. After repeated operations still do not meet the requirements, should be sent to
the factory for maintenance.

Aligner
-Check
1. Place the instrument on a tripod, draw a cross on a piece of white paper and
place it on the ground directly below the instrument.

2, after adjusting the focus of the aligner (for optical aligner) or open the laser
aligner, move the white paper so that the cross is located in the center of the field of
view (or laser spot).

3. Turn the foot spiral so that the center mark of the aligner coincides with the
crossover point.
4. Rotate the illumination part, every 90°, observe the center mark of the

alignment point and the overlap of the cross.

5. If the center mark of the optical aligner is always coincident with the cross
when the alignment section is rotated, no correction is necessary. Otherwise, it
should be corrected according to the following method.

-Correction

1. Remove the corrective screw cover between the optical aligner eyepiece and
the focusing handwheel.

2. Fix the crossed white paper and mark on the paper the center mark fall point
of the aligner for every 90° rotation of the instrument, such as points A, B, C and D in
the figure.

3. Connect the diagonal points AC and BD with a straight line, and the
intersection of the two lines is O.

4. Adjust the four alignment screws of the aligner with the alignment pin so that
the center mark of the aligner coincides with the O point.
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HETF L

Figure 17-6

5. Repeat inspection step 4 and check the calibration until it meets the
requirements.

6, for the laser under the point, then unscrew the laser cover, use 1 # hexagonal
wrench to adjust the three screws, while tightening and loosening, and finally adjust
the laser spot to O point.

7. Install the cover back to its original position.

Instrumentation plus constant (K)

The instrument constants are checked at the factory and corrected in the machine
so that K = 0. The instrument constants rarely change, but we recommend that this
test be performed once or twice a year. This test is suitable for the standard baseline,
but can also be carried out according to the following simple method.

-Check

1. Select a flat site at point A to place and level the apparatus, and use vertical
wire to carefully mark the same line on the ground at an interval of about 50m

between points A, B and B, C, and accurately align the reflective prism.

2. After the instrument was set up with temperature and air pressure data, the

flat distance of AB and AC was measured accurately.

3. Place the instrument at point B and align it accurately to measure the flat
distance of BC precisely.

4. The instrument range constants can be derived as follows.

K=AC - (AB + BC)

K should be close to equal to 0, if | K | >5mm should be sent to the standard

baseline field for strict inspection, and then corrected according to the inspection

value.
-Correction

After strict inspection to confirm that the instrument constant K is not close to 0
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has changed, the user, if required to make corrections, will set the instrument plus
the constant according to the value of the integrated constant K. For example, if the
K value measured by the above method is -5, and the original instrument constant in
the instrument is -20, the newly set value is -20 - (-5) = -15.

e The vertical wire of the instrument should be used for orientation, strictly so that
the three points A, B and C are in the same straight line. the ground at point B should

have a firm and clear alignment mark.

e Whether the center of the prism at point B coincides with the center of the
instrument is an important part of ensuring detection accuracy, therefore, it is best to
use a tripod at point B and a base that can be used for both, such as a three-jaw
prism connector and base interchange, the tripod and base remain fixed, and only
change the prism and instrument above the base part, which can reduce the non-
coincidence error.

Parallelism between the axis of visual alignment and the axis of emitting
electric light

-Check

1. Place the reflecting prism at 50 meters from the instrument.

2. Use the telescope cross wire to precisely illuminate the center of the reflecting
prism.

3. Check whether the center of the telescope crossfilament and the transmitting
electro-optical axis alignment center coincide, such as the basic coincidence can be
considered qualified.

-Correction

If the center of the telescope cross wire and the center of the transmitting electro-

optical axis deviates greatly, it must be sent to the professional repair department for
correction.

Prism-free distance measurement

The red laser beam, which is co-axial with the telescope and used for prism-free
ranging, is emitted from the telescope. If the instrument is well calibrated, the red
laser beam will coincide with the line of sight. External influences such as vibrations,
large temperature changes, etc. can cause the laser beam to not coincide with the
line of sight.

e Before precision ranging, the directional coaxiality of the laser beam should be
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checked for any offset, otherwise it may lead to inaccurate ranging.
Warning.
Looking directly at the laser is usually dangerous.
Prevention.

Do not look directly at the laser beam, or shine it at others. Measurements may

also be obtained by reflected light from the human body.
-Check.

Place the reflective sheet with the gray side facing the instrument at 5 and 20
meters. Activate the laser pointing function. Aim at the center of the reflector sheet
with the center of the telescope crossfilament, and then check the position of the red
laser dot. Generally, the telescope has a special filter so that the human eye cannot
see the laser dot through the telescope. You can observe the degree of deviation of
the red laser dot from the cross center of the reflector from above the telescope or
from the side of the reflector. If the center of the laser coincides with the center of the
cross, it means that it is adjusted to the required accuracy. If the position of the dot
deviates from the cross mark more than the limit, it needs to be sent to a professional
maintenance department for adjustment.

e |f the laser dot illuminates the reflective surface too brightly, the white surface
can be used instead of the gray surface to check.
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Appendix A Symbol Meaning

Take the following example to illustrate the meaning of the symbols
Vz Zenith distance mode
VO Vertical angle display mode of 0 when the telescope is horizontal at the
positive mirror
Vh Vertical angle mode (0 when horizontal, positive elevation angle, negative
pitch angle)
V%  Slope mode
HR Horizontal angle (right angle)
HL Horizontal angle (left angle)
HD Horizontal distance
VD Height difference
SD Slant Distance
N North directional coordinates, dN denotes the difference of the release N
coordinates
E Eastern coordinates, dE denotes the difference of the release E
coordinates
Z Elevation coordinates, dZ denotes the difference between the released Z

coordinates

m In meters
ft In feet
fi In feet and inches, feet before the decimal point and hundredths of an

inch after the decimal point

X The value along the baseline direction in the point projection
measurement, the direction from the starting point to the end point is positive

Y Point projection measurement of the value in the direction of vertical
deviation from the baseline

V4 The height of the target in the point projection measurement

192



) Hi-Targeffotal Station ZTS-720 series instruction manual

FCC Statement

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.

RF Exposure Information

This equipment complies with FCC radiation exposure limits set forth for an uncontrolled
environment. This equipment should be installed and operated with minimum distance 20cm between
the radiator and your body.
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