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Pref ace

l nstructi on

Wel come tToartgheet-7 BHDT SAndr oi d Tot al Station. These inst
product.

Experience Requirements

To help yodaugett serlies o fTaprrgoedtu cstusg gheestttsert,haHi you
carefully. I f you are unfamiwwvaid awiggmdhcthhe product,

Tips for safe use

NoitCehese are special operations
them carefully.

War ni mh@: contents here are very
damagema dtei ne. This can | ead to the
endanger your safety.

Exclusions

Before using the product, please read these operating
most freamrget BurveywitngCol.nsLttrdunassumes no responsi bil
product according to the instructions or operate it w
HiTarget is committed to constantly perfecving the peo
guality, and reserves the right to change these opera
We have checked the contents of the instructions and
of deviati on. The pictures in the operating instruct.
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Technology and service

Iyou have any techni calTairsgseue ¢ ,e cphlneod soeg yc alelp atrhitemethit f o
any questions you have.

Relevant information

You can obtain this introduction by:
Pur chasTanrggeHi products: thisrmmenontal coetéaboad andtWwel i
the instrument.

Loggomge tfiar et wethi it ei anhd downl oading the electronic
Partner:hCeéptévy memireér £.0o0mi. cn/

Advice

I f you have any suggestions for futur e hdanvsed boepsni@hnit s
target .Yooum. cfreedback will help us to improve our prod:u
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Chapter 1

Overview

This chapter contains:
- Foreword

- Cautions

- Security Guide
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1.1 Foreword

Thi s -7H2TOS Tot al Stations is based on the Android har

di stance measur ement, key IFiig9B, &swtromdt iportti,l tBl wer
centering, key tone, support install ation of GNSS
command communication protocol, wi t h power f ul i nd
management etsiagiobasi c measurement, program measur
map , configuration. At t he same ti me, it can be in
t he-FWi can be connected to the totménts,t awhioah fios g @&
various professional measur ement s.

1. Absolute coded di al

With an absolute digital di al , i nstruments can be
azimuth angle result will not be | ost even when t he
2.Power f ul memory management

Lar-gapacity memory, easy to manage the file system,

3. No prism distance measur ement

The series Tot al Station wi t-Pr ilsams eirs dd apg amilcee onfe as w
di stances, fast and precise measurements with wvari
as building walls, pol es, wires, cliff wall s, mo un

i mpossible to be reachdcdek,atture sapgmlini det iao g oofd Preiasm
4. Speci al measurement program

The series total station is equipped with the basic surveying function as well as special measurement
programs, undertaking REM, offset measuring, stakeout, Resection, area measurement and calculation,
road design, etc. to meet the needs of professional measurement.

5, Eyepiece changeabl e

The instrumentsd eyepiece can be changed, and equip
zenith and high buildings.

6. An optional | aser plummet

Theite features are easy to instruct and set up steé
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The instrument has the image-assisted stakeout function, which can display the stakeout point mark on
the software interface, which is convenient for aiming at the stakeout point.

1.2 Cautions

1. Avoid | ooking directly into the sun with the eye

filter to reduce the impact.

2. Avoid extreme temperatures when storing equi pmen
the instrument.

3. The instrument should be |l oaded in the box pl ace
shock, dust , and moisture when it i s not i n use.

4. To get good accuracy, you should | eave the instr
| arge difference between working and storing you me
the instrument reaches the temperature at the worKki
5. I f the instrument is not used for a | ompagratmeéy
and charged once a month to prolong battery 1|ife.
6. The instrument should be installed in the box wl
vi bration need to be carefully avoided glbaced Baheut
the box-dostlameg transportation.

7. It i s bettqaralti 6 yusvs@eodehi §bot stool to make sure
i mprove its accuracy when setting up the instrument

8. Only wuse absorbent ipettdhr omsktemsnepapgent 6o ywi f
needs to be cleaned.

9. Use a flannelette or a hairbrush to clean the i
the device got wet in the rainandOsipong atclieam veht
some time to make the instrument fully dry before
10. Inspect the instrument carefully and comprehens
the initial settingr,s amede tc otrhree crtei qouni rpeameanniest ebef or e
11. I f the functpromf @ ssiadmelr madi,ntheomance persons ar
device without authorization in case of any unneces
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Not Bhiis instrument is subject to stric

the quality meets the standard redustae
transport or envitrhenmeamsttalumeman geo,pt i ca
parameters of trace changes are inevita
instrument and the measurement area bef
be carried out in ¢thiensacdi oal obr athieomn
the results of the operation.

1.3 Security Guide

Pay attention to the following safety matt eprrsi swih.en
War ni ng:

Total station fna whuite tloagseeire elde vbeyl t3hRe/ | oge, which i s
screw saying: "3A | aser product ".This product belo
standards -1 EC2CGBOB2®habas8R/ product can remichsfofveth
Clasmsi 2/t he wavel engt7h0 Obnemt.ween 400nm

War ni ng:
Continuous staring into the | aser beam is har mful

Preventi on:

Do not stare at the | aser beam or point to others.
instrument. 1t's safe to observe by an eyepiece.
War ni ng:

When the | aser beam is irradiated and reflected by
windows, it's dangerous to |l ook straight into the r
Preventi on:

Donsttare at the reflected beams. When the | aser is
optical path or stand near the prism. Target at a p
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Itds dangerous to use thel@lass 3R |l aser device i mg
Prevention:

To avoid injury, each user must carry safety preven
safety scope accordinlgg t20 0sit)andard | EC60825

The following is the explanation of the main part c

Cl ass 3lRadervedroducts are used outdoors-Pandm)n cons

A: Only trained and certified persons are all owed t
B: Set up appropriate |l aser warning signs within tF
C:.oTprevent anyone from Il ooking into the | aser bean
D: To prevent | aser damage to persons, the | aser b
rout e, and should be cut of f whemarmpmfopll ed iwotr &n d en) t

beams crossing are har mful
E: The route of the | aser beam must be set to be hi

F: Properly store and safe keep the | aser products
are hbowad to use them.

G: Do not point | aser beams at surfaces such as pl :
the surface of plane mirrors and concave mirrors.

Har mf ul Di stance is the maxi mum di stance from the
are right siaf eharTrhfeulbudildt anael afet hesCLAOOMBRBOOT 1

intensity wialtl ofeddas st d tphoducts (which does not
range.
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Product introduction

This chapter contains:

- Component Names

- Keyboard Functions and Display Information
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1 Coar se

Eyepi-e 2Focusing kit
Vertical br 3 I nchiwhegef
Battery
4 Touch s
Leveling
FigufLe 2
11 Objec-
12 Cam
Ty pgCe s |
SD car

Shortcut Me a s
Hori zont al i

Hori zont al b
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|
U 9 8 Q9 Ov 9 O 00Oe e 9

Fi guBe 2

Table 2.1 Key functions

Key Name Function

. Shortcut Me as| Trigger a measurement when clicked.
0 Power Key Power ON/ Power OFF.
0~9 Number Key Enter the number 0~9.

- Symbol Key Enter the symbol, decimal point, plus or minus sign.

N Delete the previous character of the insertion

Y Delete Key
character.
e Return Key Return to the previous level.

Table 2.2 Display symbol definitions

Symbols Content

Vz Zenith Mode

VO The vertical angle is displayed as 0 when the telescope is horizontal at the face
of 1

vh Vertical angle Mode (it is 0AOONjODOn;
elevation is positive and the angle of depression is negative)

V% Slope Mode

HR Horizontal angle (right angle). dHR means the angle difference
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HL Horizontal angle (left angle)
HD Horizontal distance. dHD is to stake out differences in horizontal distance
VD Elevation difference. dVD is to stake out differences in elevation
SD Slope distance. dSD is to stake out differences between slope distances
N North coordinates, dN is to stake out differences between north-coordinates
E Eastern coordinates, dE is to stake out differences between East-coordinates
Z Elevation coordinates, dZ is to stake out differences between Z-coordinates
m Unit in meters (metric units)
ft Units in feet (imperial)
. 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 point projection measurement, the
direction from the starting point to the endpoint is positive
v Point projection measurement of values in the direction of vertical deviation from
the baseline
Z Elevation of the target in point projection measurement
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Chapter 3

Preparation before Measurement

This chapter contains:

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

HTS-720 User Manual
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-Unpacking
Lay the box gently down with the top qisde ufmenitng ufr

-Storage

Cover the telescope with its cover. Make sure that
facing upwards. Lay the instrument down in the bo»
downwards. Ti gltleamptimg werrteiwcglent !l y before coveri ni

3.2 Setting up the instrument

-Reference for operation.

Attach the instrument to the tripod gently, t hen
measurement result. dentsmpaelci@adnnedtpiordg wis gihr al shoul
Using plummets to center and | evel

1)Establish the tripod Set up the tripod

WFirst open the tripod, so that the tripod's three
surface approximagkbtgnhohezobhtaé,fi xed screws.

YMake sure that the center of the tripod top is ric
gStamp the tripod on the ground with your feet.
2Attach the instrument to the tripod

l nstall the instrument by Smopupnctritn gi ti twiotnh tohnee thrai npd
centering screw on the bottom of the unit to make s

3)Using the circular |l evel to |l evel the instrument

WTwi st and adjust the two |l evel eagi ssrrewmentA andi B
of the circular | evel move to the |line perpendicul e
Y Twi st and adjust |l eveling screw C to move the bubl
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screw C

bubble scribe circle

ot
foot screw B
screw A

Figate

AHUsing the plate |l evel to | evel the instrument pre
W Loosen thal hbockong screw and turn the instrume
perpendicular to a line defined by screws A and B.

center of the | evel

/\ foot
screw C

foot foot
screw A screw B

Figaee

YTurn the instrument approximately 90Aand adjust sc
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/—\ foot

foot foot
screw A screw B

Fi gaBe

g Turn around thaganstr ®meent 90Ae above steps until
of the plate | evel even when the instrument i s rotaeé

Using a centering device to center
1)Set wup the tripod

Open the tripod and make sudearnedagappgrhexitrmateel ¥ eequ @
the center and that the top is level. Tighten the
top of the tripod is right above the station. St amg

2)I nstal luntehnet iamsdt rcounter points

Pl ace the instrument carefully on the tripod, tight
pointing devi ewi ruentiimagtihneg cirsoscsl ear (i f it is a | as
pl ummet deéwi ceomprensation interface).

Hold the other two unfixed | egs of the rack with b
optical pointing device. When the pointing device |

of thiepod to the ground. Adjust the three | eg scre)
precisely with the survey site.

3)Using a circular |l evel to level the instrument co.

Adjust the |l ength of the thretatlicgsemélundhebbleépiod ¢
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ANYUsing the tubular Il evel to |l evel the instrument p
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wWLoosen the horizont al brake screw and turn the in:
of foot spirals AsgprndaB.s By amdt 8t i ctgnft@eot t he bubbl ¢

Y Rotate the instrument 90 so that it is perpendicu
to center the tube | eveler bubble.
5Precise centering and | eveling

Looking at t he ocnendteevri coeb, s elrovoasten t he connection scr
horizontally (do not turn the instrument around) un
the center connecting screw againatt ot lpag estispd yab e@w
instrument aims at the station precisely.

3.3 Loading and unloading of the battery
Battery I nformation
- Ful | battery, operation is available.

i-When this fibattapyeanmsn sheport the instrument fo

- The battery is low and should be replaced. I f you
to operate, it is a good ideastoypuegame carspyamnea lwva
0-The battery can | ast only a few minutes more, you
Not es:

WThe time a battery can power the instrument twill
temperature, recharging time, and recharging and di
you recharge the battery fully or prepare several f

Y The battery symbol only indicareeass upgewerntc anpakei. | iTtl

consumption in distance measurement mode is higher
into distance measur ement mode from angle mode, t h
because of I imited power.

Not ®s f oading/ unloading batteries:

Z You should switch off the instrument bef ore remov
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z To instald/l the battery, press the top button of
and secure it into place.

HTS-720 User Manual

Notes for charging:

z Thgh the charger is designed with an overcharge p
charger after charging has finished.

Z The suitable temperature NMandeN.f6Charhgairngg nnga yi sb eb ¢
i f attemptedgeutside this ran

z A battery can be r-2CbatgmdsbefFwkky d@dD06charging t
service |ife.

Zz To get the maximum |ife out of the battery, plea:
i nstrument has nootngbeaemmei.n use for a |

3.4 Reflecting Prism

When measuring the distance with the prism mode, a
site. Reflective prisms are available in single, or
connectoaqgt loyr tdira centering rod. Prism sets can
operational needs.

3.5 Loading and unloading of the pedestal

Unl oading

I f necessAairgyp,@steh e atnribe removed from the instrument
connector) by | oosening the base |l ocking fixing sc
knob abocuctunlt8e0rAcl ockwi se to separate the instrument
Loading

Put the three feet on the iAmnsgbrausnee,ntt uirnnt ot hteh el ohcokli:¢
clockwise to lock the instrument to the base, and 't
screw to the | eft.

3.6 Adjusting the eyepiece lens of the telescope and aiming at the target.
How to aim at targets (for reference)

WAIim at the bright sky with the telescope and adju
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cross wire forms; (rotate thereyeaspioavdeg Ispr meali nign iyo
cCross wire).

HTS-720 User Manual

YAim at the target with the cross center in the coc
should keep a di anm raovea yo ff raobmo uthe2 G0 ghting devi ce.

y Use the telsdsngoppicr efwodw make the target image cl e
When the eye moves up and down or |l eft and right at
that the focus or eyepiece diopter is not well adju
Carefully focus and adjust the eyepiece tube to eli

3.7 Entering letters and numbers

The keyboard of this series total station comes Wwi
directly input numbers and characters.

Enter letters

[ Exanmnmp]l eEntering a file name in the surveying mode,
"SUN1A" into the edit box.

BN

Click on the software [Project] > [ New Project] 0+c¢c

10146 B P Niacdnm

< New Project

Name [ (] ]

Creator
Remarks
Use ground code of last project

Ground Code  PRESET_EN >

Cancel OK

Fi ggde
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1047 B = P
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Nicdnm
< New Project
Name (%]
Creator
$

1 2 3 4 5 6 7 8 9 0
q w e r t y u i o p

a s d f g h j k |
4+ z X G v b n m L % |
7123 i °

Fi gGbe

Simply type SUN1A on the soft keyboard t

11:03 B = & P

< New Project

Name SUN1A (]
Creator
sun's Sun's summa Ul
1 2 3 4 5 6 7 8 9 0
q w e r t y u i (o] p
a s d f g h i k |
£+ z X c v b n m

Fi g86e

*Enter number s

[ Exampl e 2] Sel ectmodlee

sl ackomns d&thtei n'g+"
coordinates of t he

sign in t
direct

station, cl il2K3.dmb 6t he [ NJ
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1105 8 = P
< STN Setup =
HR 344°25'54" Orientation By Known PT >
Station Backsight
s1 o 9g3 =+
IH. TH.
[1.3780 ) ] m 1.8000 m
[] Auto calculation of IH(konwn STA PT,BS Elevat. and TH) Please aim at the backsight
Fi gB7e

Met hod 1
The key sequence atreteheY [HlotVt[o2m Yo[f3 JtYhe ]sYc[ 4] Y[ 5] Y[ 6]

The results are shown in the following figure.

[ -123456

435198.0987

7.9179

Cancel

Fi ggdBe
Met hod 2
I'n thep popft keyboarfHYkeyYEepWpatr®[.] Y[4]Y[5] Y[ 6]

The resultsthrefohdwmwiing figure.
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524 @ = P

Pt

E
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Name
N -123.456
q w r t y u o p
a s d f g h j k |
¢ z X c v b n m &
o4 123 e 2 T m
Figage
3.8 Notice for using U disk
This machine supports a maxi mum of USB2.0/2.1/3.0/
when running the program, hdowdétdiisksedtt ogroupulol
instrument is in use, the action may cause an
3.9 Instrument Registration
No distance measurement operation can be perfor med
11:26 @ % P
& Measure =
il VZ:  198°14'03"
4
= HR: 174°1424"
Code
3 N: m  SD: m
Target H E: m HD: m
1.8000 m = - .
Registration expired!
SetHA | Meas gsiore [ Weas [ Slorel | ST setp
Fi ga-ie
1)For instrument registration, you can click [Info.

[ Regi ster

TS]

n the main i

nterface

shortcut menu

€
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1129 B = P

Menu

PPM
Reticle Backlight
Function key

FTP

Register TS

HTS-720 User Manual

Configuration

Other

Meas. Auxiliary

Unit & Display

Calibration

Info.

Fi goté

-6.035 ppm

2Enter the Tot al
code in-upheé npap
1134 B - P

Fi ga-ie

Station information interface, cl
box ( pleecaalseer ctoon toabctta iyno uirt )d.

Register code

228202238016064086004169 €

Fi g@gia
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3)yAfter entering the correct registration code, pre:
and the displayed registration expiration time is
406 @ P NO4n
< Info.
SN 16429604  Inst.type ZTS-720
TS Service Ver. V1.1.0 Open Beta  EDM.Ver. CAND_3.0
Reg.istre‘ltion 2023-04-14 Angle meas. ver. ANG_V1.1
expiry time
Android Ver. 9
Register OK
Figgie

3.10 Notes on Instrument Data Storage Size Prompt Messages

When the amount of free memory in the instrument i :
pl ease organi zekatda't awiolrl deppeaer after powering on.

Notwhien deleting disk dat a, pl ease ex
first to prevent unnecessary troubl e a
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Chapter 4

Software Introduction and Operation

HTS-720 User Manual

This chapter contains:
- Software Introduction

- Software Installation

- Quick Start
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4.1 Software Introduction

HTS-720 User Manual

T-Survey is a total statiTamgeoft waraddéeveloopead byheHi
surveymnatgi dns, it also supports a variety of stakeo
Assisted stakeout. The software alksatsedppgesti gnr aad
operations.

4.2 Software Installation

T-Survey shoul d ibde T unr osmmbAnarwmperating system. It c
HiTarget professional Android total station, profes:
can be install eubyweyxopyhk hAndmei d Packagk)déewoi theoA
a tpardy software for installation via the computer

4.3 Quick Start

The following is only a quick start program, pl eas
detailed usage steps. Thi swvepmpogrwvamdei ¢ oorwylow, a andal wytoic
program after you have become proficient in using t
i s

4.3.1 Initial Settings

OpenSulrvey, the main interface of the software is a
11:36 B = P )
= SUN1A =
Pa
- - - B
Measurement Station Collection Stake out COGO
m O owm L ©
7\
Project Road Bridge Tunnel Configuration
Fi gd-ie
a.Set up the tilt correction of horizontal and vert|
Our series total station can correct the error of t

of t-dxei X -anidsY The compensat i onaxmosdec o npcel nusdagask oY, dX
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compensation, and close compensation.

11:38 B v P

= SUN1A

1138 @ % P

= SUN1A

1139 8 % P

= SUN1A
Usres can choose whether to turn on the tilt compen
scenario. To ensure the accuracy of the angle meas
compensation, whose displaylcameal ssctbaeamesnaed tId I dite
the | imit" appear s, it indicates that the instrume
the foot screw must be adjusted for | eveling.

b.Set up the Target Type

Qur series total s¢tatdoon hlhat thaee beprfdsesimect dRI),, p
sheet (reflect sheet), users can set them according

11:41 B P

= SUN1A

= SUN1A

Figube
c.Set up the Atmospheric Correction

When measunceg ddhet ameasured value wil!/l be affect ec
at mospheric correction parameters are needed.

Click the upper | eft button to open the [ Menu] bar
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1142 B P

Laser Plummet

PPM -6.035 ppm
Reticle Backlight 0
Function key

FTP

FigdBe

Temperature

- - — +

-40Cc @ W s0C

Atmospheric correction factor:0.00ppm

Fi gdde

Pressure

=

017

— @ -+

550 hPa @ ¥ 1300 hPa

Atmospheric correction factor:-6.04ppm

Fi gd4-be
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4.3.2 Create Project

HTS-720 User Manual

To create a new project, click [Project], click th
dragged) , enter the project name (required), Creat
Code templ at e, confirm that there are no errors anc
1144 @ P WA a
< Project GroundCode EH
Current project SUN1TA View Info  Available: 6.75G Total: 8.57G
Previous Projects Project Path Local storage
i jobp 2023-01-15 11:06:50.0
Unnamed 2023-01-1510:55:22.0
2022-12-30 2023-01-15 10°0
Fi gube
11:46 B P N4 a

< New Project
Name 2023-01-15
Creator

Remarks
Use ground code of last project

Ground Code PRESET_EN >

Cancel OK

Fi gd-7 e

4.3.3 Example of setting up the station

The software supports users to set up stations by E
and Point to Line. Here isoanbgx&mpwe @bisétting ur

1. The total station is set up on the known point £

26
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2. Click-[[SStNatS®tndgp] , and choose "By Known PT" as
coordinates of known poi ndti rAatfeg dfheksdvwart i poi,nts eB ft
and enter the instrument height and target height ¢
3. Click "OK" after aligning the backsight point,

di fference value esrwinglkinclthekat ©OKpt abl compl ete t1}

11:49 B P

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

s1 = 993 <+

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

AN:
AE:
AZ:
ASD:

Fi gdBe

Results

-0.0038
0.0000
0.0015

-0.0028

Cancel

Fi gdbe

4.3.4 Data Acquisition

The software
Measur ement ,
Extend Point
Measur ement .

supports various @Gaotmladiarcatuée sMeaonmr @eme
Mi ssing Line Measurement ( ML M) , Re mot
measur ement , and Line & Angle Point m

1. Click enter t he

i nterf ace.

[ Md aMsswarreenje nar] [ [CMd d wrtdJonf o coor
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11:50 B P
< Measure
L VZ:  198°14'03"
bg4 o 1! "
HR: 138°28'25
Code
Eii N: m  SD: m
Target H E: m HD: m
1:8000 m Vs m VD: m
e | wesasore | vess [ USRI sseu
Figute
2. Aim at the target point, enter the poi ®t oName o1

di r eccltilcyk [ Meas. &St ore] to measur e.

4.3.5 Data Export

1. Click the top bar 4Hd[dvem,s.arPbiga ]Jt,o y[oRuoicmatn vdteay] t |
point, prism point, and other kinds of total statioc

11:50 @ P

8 37 & 7 T

Measurement Station Collection Stake out COGO

Fi gdit g
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151 B %P N4
< Point Data Graph ces
All Point Please enter search point name
P All Point z Code Description
Meas. Point 7.9179 station station
9159 backsight-By  backsight-By
Stake Point ' Known PT Known PT
Control Point E
Figdgda

Click thf4ERpoet ] buobtenter the data export inter/f

421 B % P

< Point Data
All Point Please enter search point name Q
Pt Name N E 74 Code Description

pt1 2542817.6179 435196.1654 12.1431

gg 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

w4 2542836.1623 435203.0514 10.6186

Fi gdils

Select the expforlte fnoarrmeat ,a nedntceri ctkhe OK" to expor
the total station. Export format supports *. htf
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1153 @ % P N4
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< Export - Meas. Point (0]¢

/storage/emulated/0/ZHD/Out

2022-12-

16_121611.
htf

File Name htf_011511

HTF File(*.htf) > Prj Prefix

Figdit e

South CASS7.0(*.dat)

DXF File(*.dxf)

GSI-8 File(*.GSI)

GSI-16 File(*.GSI)

GT7 File(*.gt7)

Fi guls
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Chapter 5

Basic Measurements

This chapter contains:

- Measure

- Point S.O

HTS-720 User Manual
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5.1 Measure (Coordinate Measurement)

HTS-720 User Manual

Click [ Mea9dueamairrte]] or-[ MEablueeli a®p oendtienratteheMeasur
interface.

1156 B = P
< Measure =
Name VZ:  198°14'03"
tl ©
Code
@ N: m  SD: m
Target H E: m HD: m
1.8000 m 7. B YD 5
Figbte
"Name" : Measured point name, automatically accumul &

"Codeéscription of the measured point, dwhiycltl ¢ @k i e
button behind the input box.

"Targdthemdasured point prism height.

[ Set THi&] hori zont al angle can be set to the desired

Input Angle

000:00:00.00000

Cancel

Fi gbRe
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When measuring,chyomwsecdm alexoord the description of
operation is as foll ows.

1. Click the [é]] Mean. i Auxtihlei amyp] bamd turn on the s

11:58 B P

== Distance

g % a‘z gQ % I |@ Meas. Auxiliaryl

@About
Measurement Station Collection Stake out
[= Exit
O w L @
/. \\
Project Road Bridge Tunnel Configuration
Fi gbBe
11:58 B P N4 n
< Meas. Auxiliary Reset
Meas. Button Meas. >  Note (&)
Pt Name Increment 1 Rename tips
Fi gbde
2. Return to the [Measure] interface, and the inter
point at the same time. When you measur e maas st od e
point wild/ be stored at the same ti me.
Not ed: The i mage function is not available when t
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520 @ P

€& Measure

NEme VZ:  85°10'52"
L-B21
HR: 166°24'16"
Code
@ N: 2980 m  SD: 0.382 m
Target H E: -0.942 m  HD: 0.379 m
ey -0.137 m  VD: 0.032 m
m
Fi g&be
The following buttons are conmatoens taondalwi lclolInloetc thieo nr/

explanation here.
[ Meas. &SStt@amrd] coordinate meéeaeudamant nandhesmerms ur e me
[ Meas .St art coordinate measurement .

[ St oreMhen the target point coobkdtckaf8csohalet beshom
information in the measurement point | ibrary.

[ STN Sgtuump] to the station setup interface.

Click ©hé pebh on the right side of each collectioc

interface, which displays the measur ement point, S

default. For different acquisition/stakeout progr an
di spl ayed.
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pt3
gg3
+@1 g%
E0E,
Lo
e
o
L3
9.52m
Fi g56e

5.2 Point S.O (Coordinate Stakeout)

Access through-[[Meiarstur . me&n{[dR o i[ Itt a%.e0Jo.ut ]

153 @ % 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

m o

Z: m Up/Down: m

Meas.&Store Meas. Store STN Setup

Fi g&7e

[Last] :BwiNekRtfo sel ect tthhee ssttaakkeeoouut ppodinntt liinbr ar vy.
[ Sel ect St akmret eProitnitd :stakeout point setting interfa

You can select the stakeout point by manual i nput,
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200 8 P
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< Select Stake Point

Point Narne Search

Pt Name Q=
List”oint Selection
N | 0.0000 Q| m
E 0.0000 m
Z 0.0000 m [] Save to Stake Pts Lib

Manual Input

Fi g68e
"Bint Name PSerafrocrhmi :a precise search based on the en
"List PointlJ®smpetcd itomé€ :point | ibrary and you can se

[ Save to StdKKe chtex kleidh] it he cur r entslayw esde tt os tt ehkee s U ta ky
l'i brary.

In the upper right corner of the stakeout interfac
radar map. The red dot is the direction of the stak
User can judge the orientation of the stakeout point

207 @ v P
< PointS.0
Stake Point pt2 Target HR:189°40'02"
~ Last v Next Target HD:2576976.5044 m
Target H | 1.8000 Ol m AHA:127°04'30"
N: m Left/Right: m
) Forward/.
E m Backward’ &
Z: m Up/Down: m
Meas.&Store Meas. Store STN Setup

Fi gbBe




¢) Hi-Target

Chapter 6

Set up Station

HTS-720 User Manual

This chapter contains:
- Station Backsight
- Backsight check
- Resection

- Elevation Transfer

- Point to Line Station Set-up
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6.1 STN Setup (Orientation with Backsight)

HTS-720 User Manual

Click [-BSaNi 8aefup] or "each -he&3Jdr Smenmnitketre tt hec st ¢
setup interface.

The station setup with backsight currently supports

cp, and by free orientation.

210 @ v P

< STN Setup
HR 136°44'20" Orientation By Known PT >
Station Backsight
s1 = 4 993 SRk
IH. TH.
[1.3780 0] m 1.8000 m
[] Auto calculation of IH(konwn STA PT,BS Elevat. and TH) Please aim at the backsight

Fi g6fie
21 @ P
< STN Setup
HR 136°44'23" Orientation By Azimuth >
Station Azimuth
s1 = + 000:00:00.00000
IH TH.
[1.3780 © ] m 1.8000 m
Please aim at the backsight

Fi g6Re
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211 @3 P
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< STN Setup

HR 136°4424" Orientation ~Without CP >
Station Backsight
s1 = 9g3
IH. TH.
[ 1.3780 © J m 1.8000 m

211 @ P

< STN Setup

Please aim at the backsight

Fi g6-Be

HR 136°44'24" Orientation Free Station >
Station TH.
s1 = + 1.8000 m
IH. - .

Set Station without Backsight
[1.3780 (%] ] m

Fi g64de
6.1.1 By known PT
Coordinate orientation appliesthe shrevensei wheamrdtt
of the backsight point are known. The

After the user

coordinate orientatode. for the orientati

sets up the total

operation

stati
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214 B P
< STN Setup
HR 138°16'03" Orientation By Known PT >
Station Backsight
s1 = pti =
IH. TH.
[b,oooo 0] m 0.0000 m
[] Auto calculation of IH(konwn STA PT,BS Elevat. and TH) Please aim at the backsight
Fi g6be
1. Set the coordinates of the survey site, t he cool
and the target height. Coordinates can be set by "I

2. Click "OK" to align the Backsight point. At thi:
up. I f the wuser judges that the difference value |
complete the stationehivmd slieg letx;c eiefdst hdedil fifmént-enacl i
direct the coordinates.

Results

0.0061
-0.0000

0.0022
0.0065

Fi g66e

"Automatic calcul atiwmemft henssturuvmeeynts ihtee,g hhti"ndsi ght
arlenown, you can check "Automatic calculation of ir
calculate the instrument height based on the known

6.1.2 Azimuthal Orientation

Azi muth orientation appoétordi hat ebeacdsazwmetrle oheth
The operation steps are as foll ows.
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1. After the wuser sets up the total station at t h
azimuth orientation for the orientation mode.
216 B - P
& STN Setup
HR 270°18'54" Orientation By Azimuth >
Station Azimuth
s1 = + 000:00:00.00000
IH. TH.
0.0000 m 0.0000 m
Please aim at the backsight
Fi g6r7e
2. Set the coordinates of the survey site, the azir
the target height. Coordinates can be set by "1list
3. Click onl éoO&"the sobampi on hindsight.
6.1.3 Without CP
Unknown point orientation applies to the case wher e
the point | ocation of the backsight point is known
conj unch i[owi twhcobedrt iGdnde Chapter 9). The operation st
1. After the user sets up the total station at the
CP for the orientation mode.
217 B P
< STN Setup
HR 00°00'01" Orientation ~Without CP >
Station Backsight
s = -+ [right 0]
IH. TH.
0.0000 m 0.0000 m
Please aim at the backsight

Fi g6-8e
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2. Set the coordinates of the survey site, the poi
and the target height. Coordinates can be set by "I

HTS-720 User Manual

3. Click on " OK" to sciogrptl.ete the station hind

6.1.4 Free Station

Free Station is wusually used in conjunction with [F
steps are as foll ows.
After the user sets up the total station at the sur

met hod Free Station.

218 @ P
€ STN Setup
HR 18°15'10" Orientation  Free Station >
Station TH.
s1 = + 0.0000 m
IH. - _
Set Station without Backsight
0.0000 m
Fig6oe
2. Set the coordinates of the survey site, instrum
by "list point selection"” or "input?"

3. Click on "OK"statcomphendsight.

6.2 BS Check
After the user set the station, if you want to che
angle and the recorded Backsight point direction |

Backsight c¢nhecwkhifcuhncctaino be access[eRISt@Gheoalglh. [ STN Se

I f the current station setting method is "By Known
on the Backsight inspection screen.
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553 B P
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< BS Check

Station ts BS L-B

Azimuth: 154°30'28"
HR: 308°36'47"
AHA: 154°06'19"

Please aim at the backsight

Fi ge-ie

[ Meas. ] : Click measurement when aiming at the Baclk
bet ween the measur ement coordinates and the Backsi
measuring station.

[ Re s eets]le:t hhiezont al anglpmpoitmmot tazi MButckk.si ght

I f the current station setting method is "Azimuth C
check screen wildl only display the "Reset " button.

456 B P

< BS Check

Station s1 BS pt3
Az- ° Q"
it 359°59'59

HR:  359°59'32"
AHA: -00°00'27"

Please aim at the backsight

Fi g6le

6.3 Resection

When the coordinates of the survey site are unknowr
range, you can use the Resection function to obtain
rendezvoutsi ocna.l cTuhlrao u g ReSTeM tSeotnyplJent er t he Resectio
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steps are as foll ows.
1. Click [Resection] to enter the measurement inter
224 @ P moea4t
€ Resection = N & x H
Target PT Select target PT Aim at the 1st target pt
P2
Target H | 0.0000 o)m ",

VZ: 97°43'23"
HR: 47°59'38"

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

Figeéte
2. Click "B@lect heat@etget point is known. Users c.
selection" or "search point I|ibrary".
[ OK]: After setting the coordinates of the target
measurement interface.
[ CancelCancel to set the target point coordinates a
224 @ P
< Call or Input the 1st target pt
Pt Name Q:_F
N | 0.0000 m
E  0.0000 m
Z  0.0000 m
Cancel OK
Fi g6i8
3. After completing the selection of the target po

angl e.
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226 @ P NOe 4L
< Resection )‘\ N\ ‘4I\‘ E
Target PT pt3 Aim at the 1st target pt
Target H | 0.0000 o)m 2 p
P3
VZ: 97°43'23"
HR: 32°41'57"
SD: m Advise to distribute the target points evenly at an
angle of 30°~120°
Fi g6iae
[ Angl e @leiask Jon the angle meas. when aiming
the measurement station to the target point.
[ Di st med&d i ck di ati . meas .atwhtehne t ar get point
measuring station to the target point.
[ Store]: After measuring the target point,
point/angle point in arhye measurement point |
[ OK]: After you have measured the target poi

Not ®&.

30A~120A

2. At

det er mi

Di measur ement

every t wo

stance

for points is

3
needs

| east
ned

p oa mglse ameea sruergeuner netd,

to be inside the

point s.

4 . The
bott om,

Resec
you

S
(0]

tion point list interface
can hsetcorirk"s.poQldiicnky admtta t

requires

pr

i¥:
t

hows
"del

cl i

at t

to

c k

i br

nt s,

al |
et e"

he

ge

cl

tr
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< Resection

Name PT Type N E z W/
pta A”wg;ﬁeas 2542819.3440 435199.9656 9.5573 300°3
pt3 DIST Meas PT  2542820.8860 435198.0987 9.5598  300°3|

IH.  0.0000 m Add PT

Fi g6L6b

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

[ CompBtas]led on the current exand itnhge nseeats uirnesmternu mepnoti |
the coordinates of the measurement site.

504 @ P N4 a
< Resection result

Station | s1| [ x) Number of Point 3

N: 2542815.8735 m o« 0.0003 m

E 435198.2962 m o 0.0004 m

A 7.9251 m o« 0.0041 m

Fi g66

[ Back]: Return to the resection point |ist interfac
[ Appl y]: Apply the calculated Resection results t
measurement site, and the |l ast known potiumpt, ftdre tnlee
measurement site, and the Reisretctd @othalBasx&.si ght point

6.4 Elevation Transfer

When the elevation of the survey site is unknown, b
range, you can use the elevation transfer function
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site afséemnttbn is set up in the station's hindsigh
through [ STHRI &&eatupdbn Transfer]. The operation steps
1. After the user sets up the stataswremémntcki fEELrVaE
232 @ P N4 L
& Elevation Transfer = S N x B
Target PT Select target PT Aim at the 1st target pt
TargetH 0.0000 m
VZ: 97°43'24"
HR: 29°26'21"
SD: m
Fi g6i@
2. Click "Select target point™", the target point [
"manually input elevation", ylist selection" or " se
[ OK]: After setting the elevation of the target pc
measurement interface.
[ Cancalnlcel to set the elevation of the target poi nt
2338 P
< Call or Input the 1st target pt
Pt Name [\ 0] Q =
Z  0.0000 m
Cancel (0]3¢
Fi g6-i8
3. After completing the selection of the target poi
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236 B P

< Elevation Transfer

Target PT pt2

Target H [0.0000 [ x ] ] m

VZ: 97°43'24"
HR: 29°52'12"

SD: m
Fi g618
[ Meas. ]: Click measutraer guehte np oaiinmi ntgo agte tt htehe sl ant

station to the target point.

[ St oAfetleerth aweu measured the target point, click " stoc
di stance measurement point in the measurement point
[ OKAf:ter you have measured the target points, <click

4. The elevation transfer point |list interface sho\
the bottom, you can set t hedaitladot.o C'ld elke toen" tthhee cope

508 @ P N4 an
€< Elevation Transfer
Pt Name z VA HA SD
pt3 9.5598 294°38'47" 343°42'30" 3.9382

IH.  0.0000 m Add PT Compute

Fi g6-286
[ Add PT]: You can continue to add known points for
known point is required for elevation transfer.

nt

[ Comput ed :onBatshee current existing measurement poi
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the elevation of the measur ement site.
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508 @ v P

< Elevat. transfer result

Station s1 Number of Point 3

Cal.Z 79173 m o 0.0000

Back Apply

Figéee
[ Back]: Return to theialtevdtaicen tyroangsfamr cpwmitntnulei g t

[ AppApydl:y the calculated elevation to the current
measurement site in the point database is changed ¢

6.5 Point to Line

For projoencltys nteheadt t he | ocal relative coordinate sys
Line Setting" to establish a | ocal relative coordi |
poitndti ne setting interf-§dPoibbnebghTh8TNpS8eanupbhbn ste

1. Click [Point to the line] to entegtdrtei mg apairetme
the target height according to the instructlobne, cl
and then click " Next".
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< Point to line

Please aim straight line - starting point A

Target H [\0.0000 OJ m

SD: m

HD: m

VD: m

Meas. Next
Fi g6pa

2. Enter the measur emen-te nidn tpeorifnac eB.o fEnstterraitghhet tlairng
the instruction, click tMeEasehcéoli hbe and pbeéentcbi

510 B P
< Pointto line
Please aim straight line - end point B
TargetH | 0.0000 OJm
SD: 29260 m
HD: 24179 m
VD: 1.6478 m
Fi g628
3. Enter-tdheepsient station interface. Continue to a
t he Backsight point)ouedteodeheapdi hnshamemenGr hei gt
"OK" to comp-teétimet Isd apodoiomt setting. The | ocal rel at
' ine established by the station is with pbentobArdsr
north direction, and the coordinates of point B rel
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N4 n
& Point to line N ¥ B -
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
- E: -1.0406 m AHD: 1.1630 m

Fi g6 é
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Chapter 7

Collection Program

HTS-720 User Manual

This chapter contains:
- Measure
- Dist. Offset
- Plane Offset
- Column Offset
- MLM
- REM

- Line & Extension Point

- Line & Angle
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7.1 Measure (Coordinate Measurement)
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See Chapter 5 BasGocorMe ansautree mMeemats ur e me nt .

7.2 Dist. Offset

I f the point to be deasaredf(®mn ke k@Pbfwanet opoint (T

of the front and rear, l eft and right Offset, then
Di stance Offset function. You can ent droft]biestDi sOfains
The operation steps are as foll ows.
1. Enter the Offset distance as shown in the figure

240 B P NOo4 L

< Dist. Offset = DN\ ‘* =]

Aim at prism point
Left(/Right(+) [ 0.0000 om T
s
Front(+)/Back(-) 0.0000 m .
Up(+)/Down(-) 0.0000 m
OK
Fi gu-ie

2. Aim at the target pointdianédncki blet WeHleasthe" st at

point .
240 @ P
& Dist. Offset = N x H
Target H [b.OOOO o ] - Aim at prism point
0L
HR:  353°12'46" e ! .
' p
SD: m
HD: m
VD: m
Prev. Meas. STN Setup Next
FiguRe
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3. Click "Next" to display the distance and coordir

614 B P
< Dist. Offset

VZ:  40°12'05" T

HR: 154°30'45" Code

SD: 2.448 m

HD: 1.452 m N: 2.035 m

VD: 1.971 m E -0.416 m

Z: 1.549 m
FigaBe

[ Storreé :tse oOf f set points obtained by calculation t

[ Next point]: You can recalculate the next point fr

7.3 Plane Offset

This function is used to determine points that <can
di stance or coordinates of a plane edge. The pl ane
-[ Pl ane Offset]. The operation steps are as foll ows

1. Aim at the first point P1 on the plane a@ldi cki cl
"Next".

242 B P

< Plane Offset

Target H [0.0000 (x] ] m Aim at the first PT
Pt
VZ:  97°4324" O P3 s
HR: 70°21'08" .\\ W
SD: m
HD: m
VD: m
Figude
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2. Repeat step 1 and measure the second point P2 an
pl ane being measured.
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524 @ v P N4 n
& Plane Offset = N ¥ B -
Target H [2.0000 (%] ] m Aim at the first PT
VZ:  290°02'00" o P -
HR: 154°56'01" .\\ o

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

STN Setup

Figabe
3. Aim at Measured point PO, Then the instrument C
of intersection of the-ahégomendi aati es aofd pohienpl B0 €
526 B P
< Plane Offset
Aim at target PT VZ: 292°56'22"
Name
HR:  159°44'21"
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
Fi gu-6e
[ St ore]: Store the Offset points obtained by cal cul
[ Next plane]: You can recalculate the next point fr
7.4 Column Offset
This function is used to determfneythedcicabul abj ee
determination of |l arge trees, oi l tanks, etc. The
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[ Col l ec€Colommn Of fset]. The operation steps are as f

HTS-720 User Manual

1. Aim at the first peoyilntndRlr ,orclitiltck & dNeextdf tamal ge
while going to the next step.

52868 P

< Column Offset

HR:  154°39'03" i

STN Setup Next

Fi gu-e

2Aim at the second point P2 on the edge of the cyl
dat hi we going to the next step.

243 @ P NOo4 L
< Column Offset — N\ ":\‘ %
. e Please aim at cylinder eccentricity - edge
HR: 356°08'10 point 2
Prev. STN Setup Next
Fi gu-Be
3. Aim at point P on the cylindrical surface and cl
t hat if you want to measPWr,e etnhteerc oo rfdoirn att hees tod r gpeoti

measure the coordinates of the ground point corresp
for the target height.
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< Column Offset

Target H [ 2.0000 D ] 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
Figa®e
4 Cl i ckd €' rNewe "t teo coordinates of the center of the
545 @ P
< Column Offset
Name
VZ: 261°25'48"
L-B1
HR: 106°19'48"
Code
SD: 2.1024 m B
HD: 1.6888 m
VD: -1.2523 m N: 2.8689 m
E 0.5795 m
Z: -1.6737 m
Fi ga-iLe

7.5 MLM

MLM is used to calculate the SD(slovYyb(déestiaoal) di $f
two target points, after measuring a series of poir
to calculate the SD, HD, and VD between the two poi
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P1

P3

Polyline opposite edge

Fi gatée

P3

R M

Radial opposite edge

Fiug &1 2

You can enter the interfadevMLdf] . MLTM et lorpeeu caht i [oQio Islt eeqpt:

1. After the wuser sets up the station, clickipnpgLM]
the first point P11, click

[ OK] .
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< Tile Distance

ol VZ:  97°4324"
pt5
HR: 359°59'58"
Code
@ N: m SD: m
Target H E: m HD: m

0.0000 @ | m - - -

Fi guts

2. Enter the [MLM] data page to display the measur e

[ Meas. ]: Enter the measurementmenpsteefmanoée, opeunatannse
[ Cl ear]: Clear all the point information on the cur
604 B - P
€< Tile Distance Result
Name N E Z VA M4
L-B1 -0.0014 0.5560 10758  288°3306"  154°2
L-B2 -0.0050 0.5575 14447  293°29'28"  154°2
L83 0.0014 -0.0318 14507  294°5224"  163°1
L-B4 -0.0049 0.2015 12500  291°39'19"  159°3
Figate
3. After measuring 2 or more points, you can switocl

radi o box at the bottom of the data page can choose
to MLM"
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604 @ - P
< Tile Distance Result
Name ASD AHD AVD Azimuth >
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"
Fi ga-ib
7.6 REM
Remote Elevation Measurement is usee@nde fdiomcttheg ane

point to the base point where the prism cannot be
over hang hei ght and reference point over hang hei
Measurement interfaclREM]jrough [ Coll ecti on]

7.6.1 Ground REM

The ground REM is used to calculate the distance f
height needs to be filled in. The operation steps ¢

1. The user enters [MLM] and sel eats P, Gseaund hREMa.r
and click [Meas.] to get the angle and distance inf

607 B P NO4 &

< Remote Height = 3 8 ‘*‘ g

® Ground REM Ref. PT REM AIm s DLP; setTH
TargetH 1.0000 m T
VZ. 284°59'33" Pl wvp

HR:  160°37'28" |

HD: 3.5463 m

Meas. Next

Fi ga-ie

2. Aim at the target pointime.Get the value of REM in
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< Remote Height

® Ground REM Ref. PT REM A target ot T
TargetH 1.0000 m T
VZ: 294°30'44" Pl wp
HR:  160°37'27" |
C
REM 1.6695 m
Prev. Finish
Figute
[ Prev.]: Return to the previous step, you can Vview
[ Finish]: Restart the REM.
7.6.2 Reference Point REM
The ground overhang height i s hues etdartgoe tc aplociunta tteo tthhe
without filling in the target height. The operatior
1. The user enters [ MLM] and selects " Ref. PT REM"
angle and distance | Néowrmation. Then click

611 B P

€ Remote Height = b\ *‘ =|

Ground REM ® Ref. PT REM

Aim prism pt P

vz:  285°05'02"
HR:  160°37'28"

HD: 3.5469 m
Fi gut8
2. Aim at the reference point R, the software cal ci

click [ Next].
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< Remote Height = b ‘*‘ g

®
Ground REM Ref. PT REM Aim Ref pt P

VZ:  290°14'05"
HR: 160°37'28"

RefHV: 0.3592 m
Figutle

3. Aim at the target point T, and the¢iseftware calc

613 @ P NO4 =

< Remote Height = A B ‘*‘ E

Ground REM ® Ref. PT REM

Aim target pt T

VZ:  294°23'36"
HR: 160°37'27"

REM: 0.3200 m
Fi gua2e
[ Prev.]: Return to the previous step, you can Vview
[ Finish]: Restart t he REM

7.7 Line & Extension Point

When the point to be measured is on the |ine of t wc
to be measured to the | ast measurement point is kni
fmction <can be used for calcul ati on. Enter -the !
[Line&extend point]. The operation steps are as fol
1. Users enter [Line&Extend Point], enter the extensi
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614 B P

< Line & Extend Point

Extend Dist 0.0000 m

Figaee
2. Enter the target height, aim at the starting
measurement data, and click [ Next].
619 @ P
€ Line &Extend Point = N8  H
Target H [1 .0000 [3) 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
Prev. Meas. STN Setup Next
Figuee
3. The software displays the calculated coordinates

di stance value, and the coordinates of the extensioc
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619 @ P
< Line & Extend Point
Name
VZ: 293°35'57"
L-B5
HR: 154°55'43"
Code
Eil
SD: 42126 m
HD: 41032 m N: -0.3711 m
VD: 0.9540 m E: 0.6981 m
Z: 0.5326 m
Distance Store Next line
Figaes
[ St ore]: Store the target points obtained by cal cul
[ Next |l ine]l]: You can recalculate the next point fro

7.8 Line & Angle

When the point to be measmeaesui abloem pdientls neb wtf tth
bet ween the point to be measured and the measurable
point] function for calculation. Ente- Lti me &Aetag|d..er @0
The operation steps are as foll ows.

1. Enter the target height, aim at the starting po
di stance measurement data, and click [ Next].
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< Line & Extend Angle — b ‘*’ E

TargetH 1.0000 m Aim the start of line

P2

VZ:  293°4327"

HR: 154°29'16"

SD: 4.0372 m
HD: 3.6960 m
VD: 1.6243 m
Figupé
2. Enter the target height, aim at the end point
di stance measurement data, and click [ Next].

621 @ P NOo4 8

< Line & Extend Angle = N\ *‘ E

TargetH 1.0000 m Aim the end of line

P2

VZ:  293°4224"

HR: 163°07'07"

SD: 3.8205 m
HD: 3.4981 m
VD: 1.5361 m
Meas. STN Setup Next

Fi ga-26

3. Aim at the taofgewapei di sphagsthbde calcul ated coc
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< Line & Extend Angle

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

Code
HR:  174°10'01" Eil
SD: 4.3476 m N: -0.0156 m
HD: 3.3785 m E: -0.6973 m
VD: 1.4836 m Z: 23149 m

Figaee
[ Store]: Store the target points obtained by cal cul

[ Next I ine]l]: You can recalculate the next point fro
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Chapter 8

Stakeout program
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This chapter contains:
- CAD
- Point S.O
- Image
- Angle & Dist.
- Directional Line
- Straight Line

- RefLine

- RefArc
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8.1 CAD
CAD stakeout allows you to select features from im
stakeout and |Iine stakeout on the selected featur es

8.1.1 CAD Data Import

Cl i[cskt ake out] Y [CAD] to enter the CAD stakeout in

g?*button to enter the CAD data interface, click th
CAD data, and import datta, su@lpoactt t*he dkdt, a *armdvgc Ifioa
stakeout interface and display the data content.

Fi g@éie

623 @ P No4 L

< CADDATA Clear CAD File

External Layer List

@ Importing files

Figsaee
8.1.2 Layer Display
CIicIthAfﬁ%%button in the CAD stakeout interface to ent
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di splay of the corresponding |l ayer by the eye in fr
open, and the | ayer is nosteddi splayed when the eye i
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623 @ P No4 L

€ CADDATA Clear CAD File

External Layer List
® 9 To

© -O- Tg mxcadcomment

@ Importing files

Fi g88e

8.1.3 Delete Base Map

After importing exterg_.lbudatom, i ol itdhle tCHAD [sDATkA]out
data interface, click the [ClearerChD Rihlee]i nd-teptf arc ei
wi ndow wi || appear to indicate whether to confirm
clear the base map.

623 @ P SOV

& CADDATA Clear CAD File

External Layer List
© o o
© 'fQ." B9 mxcadcomment

@ Importing files

Fi ga4de
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Prompt

Are you sure you want to clear CAD file?

Cancel

Fi g@&be
8.1.4 Open the Last Base Map
After you have opened the CAD Base Map fil e, the n
po-pp window will prompt you whether festopéehet well ab
ot herwise, it wildl not be | oaded.

Prompt
emulated/0/ZHD/empty.dxf ?

Cancel

Fi g86e

Not a: Wh e n switching bet ween pro

performed, the CAD stakeout mpore¢e e
I's not affected.
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8.1.5 CAD Stakeout Tool
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€3

When you enter the CAD Stakeou. buwmttteord aice, tloeéi ckgl
expand the CAD module's related tool s.

T"‘Font size: You can modify the dot name size of th

D-.
“lToggIe Base Map: You can toggle the base map to b

‘}3 Switch cosotredm:naC€lei csky t his button to switch betyv
system or the world coordinate system.

" Conversion of base map source length units: You c
m or mm.

o

"_ORedraW: When the idnt ¢ hfea®e may orl ar gpchenomenon t}
smoothly, c¢click Redraw to refresh it to make it dr s
IF‘Blow up the entity: you can blow up the selected
i s .

1. After | oadtlhigck hen CADef gt aphical interface to se
2. Ll.f‘.,ckthe selected block can be blown up into mul
8.1.6 Line stakeout

1. I mport the CAD files that need to be stakeout

2. Click to selectkaeadtet ,taargobtdilém:¢uwttbeen'.'sitaakeout

3. Click t.t;bustahebot'bnter the stakeout parameter
stakeout parameters such as Il eft/right offset, fro
of feet,
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NO @®dn

[s] X & x H

Fi g8r7e

516 B P

€ S.0 Parameter set

Left(-)/Right(+) 0.0000 m
Front(+)/Back(-) m
F-B increment 10.0000 m
Up(+)/Down(-) 0.0000 m

Cancel

Fi g8re

The default checkbox of "stakeout |l ine node" in the
the stakeout target ¢ anodel soof bteh es wsittackheeodu tt o itnhee wh
i ncrement of front and rear offset; if the checkbox
wi || only be switched by the integer multirpdte lod t
switched to the node of the stakeout 1ine.

Click OK to enter the stakeout interface, click th
points by front and back offset incrementsSt arld ctko t
calcul ate the stakeout i nformati on, and expand the
relationship between the current position, prism pc
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518 @ P NO -P4a
& CAD Line Stakeout = 3D X
Stake Point L0.00 Target HR:09°42'14"
~ Last v Next Target HD:2579513.065 m
TargetH 0.0000 m AHA:-149°29'45"
N: m Left/Right: m
) Forward/.
E m Backward'
Z: m Up/Down: m

Fi g88e

m"’-ss &

g O
Ld
S

o
L J

©

1513.47km

Fi g@8Be

8.1.7 CAD Point Stakeout

For CAD interface graphics,\ﬁybouuttcoann tuos es etlheec t[ Ssepl eeccif

and click OK after successful selection to stake oLl
The special marker points tha,t Iciame ben dpedierctt e dl iame
a circle arc, and any point on a circle. The operat

1. Enter the [CAD,\Q, canidc kt h"'eS eil netcetr fpaocients’hows t he pi

2. Drag the pick mar ker teo stehlee cstpeedc,i aslt arkaerokuetr tphoei nf

the " s tr“ kbeua ut to"n .
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3. Pick up the stakeout point successfull
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Yy,

and

j

un

4 . The tot al station aim at the pr-iSstmrearcdadl|l chié¢mt e

stakeout information, according to which

550 @ P
< CAD point stakeout
Stake Point CAD Point Target HR:09°41'59"
TargetH 0.0000 m  Target HD:2579537.867 m
N: 3.481 m AHA:-57°38'46"
E: -1.191 m Left -:0.171 m
Z 2.495 m Backward:2579537.664 m
Up19.182 m
Meas&Store STN Setup
Fi g88e

-2 |Fe%

L Jd |k

©

1513.4%m

Fi ggpe

8.2 Point S.O

The coordinates stakeout can be selected

stakeout point for the stakeout operation.

The operation steps are as foll ows.

1. Enter [ Poi dtSed3.e@]t, Samk ec IPiTcK to |j ump

t he

t

by

(0]

t

prism
the po
he int



¢) Hi-Target

can select the target points to be stakeout by mant
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537 @ P NO+P4n
¢ PointSO0 = AN Xx B
Stake Point Select Stake PT Target HR:
~ Last v Next Target HD: m
TargetH 0.0000 m AHA:
N: m Left/Right: m
m o
2z m Up/Down: m
Meas&Store “ STN Setup
Fi g8Le

2. After selettipognthecstst ake K, return to the stak
point and next point buttons to switch the point de

538 @ P
& Select Stake Point
Pt Name Q :_F
N  0.0000 m
E 0.0000 m
Z | 0.0000 m [_] Save to Stake Pts Lib
Cancel (0]:¢
Fi g6Lée
3. The tot al station aim at theSpoiemitoctakc&uloat & h

i nformati on, and refer to the stakeout informati on
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518 @ P mo-vad
& CAD Line Stakeout = 3 N 3
Stake Point L0.00 Target HR:09°42'14"
A Last v Next Target HD:2579513.065 m
TargetH 0.0000 m AHA:-149°29'45"
N: m Left/Right: m
m | o
Z: m Up/Down: m
Meas&Store “ STN Setup
Fi gada

g

M:-BS

S e s |

=
v
=

o
L J

©

1513.47km

Fi g@8ia

8.3 Image

The total station is equipped with an i mage functi
When the stakeout poil mtcaits ometo,f itthewisltlakmaruk tploa nt
the stakeout prompt to the Il eft/right and up/ down.

The module can be accessed-fhmagghA$ Sitaked U8t dkeo gu
noted thagsi sntagee st akeout is only supported on the
show this option.

The operation steps are as foll ows.

1. Enter [l mage Aided Stakeout], open the alsefott helri
setting stakeout points, you can select the stakeo
selection, et c.



¢ Hi-Target

556 B P

Image

Stake
Point

LIEICC 4 0.0000 ©

AHA:76°59'46" : / Meas&Store
Right ~:3.190 m Meas.

BaCk:é?22579785.01 8 m {20 cannot be usec| for USB insertior: Store

Up 1:6.879 m A Last Point v Next Point STN Setup

Fi getae

HTS-720 User Manual

2. After selecting the stakewwstt lpeoilmitnt s hteo gtrhaep hliecfat
stance hi

the side slider al so shows the stakeout

556 B P

Image

Stake
Point

LIEICC 4 0.0000 ©
AHA:76°59'46" / Meas&Store
Right ~:3.190 m Meas.

BaCk:é?:2579785.01 8 m 2o cannot be usecl for USB insertior: Store

Up 1:6.879 m ~ Last Point v Next Point STN Setup

Fi g8l

di

3. According to the instructions to turnrahgeeygpu

can see a red mark on the target point.

t

S

COoOnNnyVeE
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Cd m

5] N Q x B

@

Meas&Store
Meas.
Store

A Last Point v Next Point STN Setup

Figaie
[ Meas&store]: While measuring prism poanisn pavetpt
[ Meas.]: Measure the coordinates of the prism point

[ St owheeglnn t he coordinates of the prism points have
point information to the total station point databeé

[ STN Sdump] tsot atthhreon Backsight screen to reset the s
[Last point] / [ Next point]: Switch to select the s

8.4 Angle&Dist.

Angl e distance stakeout can be set by entetemgttiba
di fference from the stakeout point to the survey si

Cl ikrkgfiest ance St akeMdmngdd]iesttoa necnet esre ttthieng i nterface, a
Angdiest ance, and elevation difference. from the stak
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< Angle dist. setting

Station ts

HR 120:00:00.00000

HD 3.0000 m
DeltaH [4.0000 0] m
Cancel OK
Figeta
Click OK to jump to the angle and distance stakeout
to modify and adjust the stakeout point diespliayg pha
stakeout informati on, and move the prism according

|l ocation of the stakeout point

6:00 @ P
< Angle & Dist.
Parameter > | Target HR:120°00'00"
Target H m  Target HD:3.000 m
N: 2.048 m AHA:-06°07'02"
E: 1.891 m Left ~:0.342 m
Z 2.245 m Forward 1:0.206 m
Up11.333 m
Meas&Store Meas. Store STN Setup

Fi g8
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Figedte
8.5 Directional Line
Directi®nake@innde set by inputting azi muth, l evel

reference point to rSeafaekrgpaoidned tphokienotutt o set t he

Click [Directional Line setting] to enteretcheéenditéec
reference point (the reference point can be sel ec:
selection, etc.), set the azimuth, flat distance,

reference point.

600 @ P
< Direction line setting
RefPT iy §
N  0.0000 m Azimuth = 000:00:00.00000
E 0.0000 m HD  0.0000 m
Z 0.0000 m DeltaH = 0.0000 m
Cancel OK
Figeee
Click OK to jump to the interface of the direction
modi fy and adjust the parameters of the reference
t he sutakienof or mati on, and move the prism according t

of the stakeout point.
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603 @ P NO . P4a
< Directional Line = S B x B
Parameter > Target HR:09°42'43"
Target H m  Target HD:2579788.304 m
N: 1.843 m AHA:107°51'07"
E: 1.838 m Right ~:3.091 m
Z: 2264 m Backwardt:2579785.057 m
Up 1:6.896 m
Meas&Store STN Setup
Fi gsee

.-
&

£ |wva
g Y R

©

1513.5%m,
Figaeea
8.6 Straight Line
Straight Line Placing allows you to place custom |
Click [Straight Line] to enter the Iline definition

acustom | ine.
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6:06 B P NO'P4n
< Line definition
Start PT = F Ender = 5
N 0.0000 m N 0.0000 m
E 0.0000 m E 0.0000 m
Z 0.0000 m Z 0.0000 m
Cancel (0]34
Fi gsea
After setting the | ine, click OK to enter the sett
stakeout parameters such as filredntrrhgbk off set ,i fcrmo
of fset, et c. Click OK to enter the | ine stakeout i
6:06 B P NO ' P4n
< S.0 Parameter set
Left(-)/Right(+) 0.0000 m
Front(+)/Back(-) 0.0000 m
F-B increment 0.0000 m
Up(+)/Down(-) 0.0000 m
Cancel (0] 4
Fi gaeae

Click "Line Definition" to modify and adjust the |

Click the pmevineus poimt &#uttons to switch the tarcg

of the stakeout parameters, click t-1b¢ omead wr eemd rctu l
stakeout i nformati on, and expand t hei sprlap/hitchei ngoe
relationship between the current position, prism pc
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6:07 @ P WO-val
€< Straight Line — NBEx B
Stake Point st0 Target HR:09°42'43"
TargetH 0.0000 m  Target HD:2579787.016 m

N: 1.618 m AHA:111°50'37"

E: 1.772 m Right ~:3.063 m

Z 2.287 m Backwardt:2579783.716 m

Up 1:5.631 m
Fi g826

@1
1626.96km

Figaee
8.7 RefLine
ReferenStecalemwet define the reference | ine by setting
baseline offset, rofahakopetratc onsamh péeareforemher ence
t ht ak @p@autamet er s.
8.7.1 Reference Line Definition
ClicKilnRg to enter the reference |ine definition i
the reference |Iine (can be selected by manual input

baseline of hoet zoinnalluwifiget, vertical offset, rot:
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< RefLine definition

Start Point s T\ End Point S T\
N 0.0000 m N 0.0000 m
E 0.0000 m E 0.0000 m
Z 0.0000 m Z 0.0000 m
Baseline offset

Cancel (0]1¢

Fi g8e@

637 B P

< RefLine definition

Z 0.0000 m Z 0.0000 m

Baseline offset

Horizontal 0.0000 m

Portrait  0.0000 m

Rotate 000:00:00.00000

Cancel (0]4
Fi gsgeae

8.7.2 Reference Line Stakeout

After defininganbHeitef baertéenki néfset, click OK to
parameters, set the stakeout parameters such as | e
increment, top/bottom offset, ete. )| iamrdstha&kmroalti ¢kt
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500 @ P NO @icdn
€ S.0 Parameter set
Left(-)/Right(+) 0.0000 m
Front(+)/Back(-) 0.0000 m
F-B increment 0.0000 m
Up(+)/Down(-) 0.0000 m
Cancel (0]¢
Figeee
I f the front and back offset i ncrement i s set, t he
and next point, and clickeitsttak eowitt @altc ctolha ithagr g et t
After the target point i s sel ecStedar,e ctlad cdkalocnu ltahtee |
information, and expand the graphic interface on th
téh current position, prism points, and stakeout poi
Click the "ReflLine" button to jump to the referenc

par ameters.

519 B P NO+v4dn
€< Refline Stakeout = 3N B x B
Stake Point st0 Target HR:154°51'52"
TargetH 0.0000 m  Target HD:0.377 m
Horizontal, AHA:01°51'16"
offset’ 0.124 m
Portralt: 2821 m Right —~:0.104 m
offset
HV: 1.435 m Forward 1:2.825 m
Down 1:1.435 m
RefLine Meas&Store Meas. Store STN Setup

Fi g88#8
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Fi g8Be
8.8 RefArc
The reference ar c stakeout can be defined i n di ff

performed on the reference arc after configuring ¢ttt}

8.8.1 Reference Arc Definition

Cl i[cRkef Ar c] to enter the reference arc definition

met hods to choose from: "center + start PT", "Start
the arc ", after selectimaighodhe yed ecamceetartchaepama
After "Center + StartPT" or " Start Pt + End Pt + P
solve the reference arc radius informati on.

After i nputti ngi ntfhoer nraetfieorne nccel iacrkc OK t o jump to the

par ameters.
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< Define RefArc

® Center + start PT (_ Start Pt + End Pt + radius | Start Pt + End Pt + Pt on arc
Center PT =y 'f\ Start PT =y 'f\
N 0.0000 m N 0.0000 m
E 0.0000 m E 0.0000 m
Z 0.0000 m Z 0.0000 m
Radius Calculate

Cancel (0]1¢

Figese

Not®. When using the "Center + star
met hods to calctbl ahe teéeradtceaesaboc,
coordinates are considered, i . e. t
i ndependent of the Z coordinate of

2. The graphical interface draws a
t hel evati on i nformation of the refe
when the stakeout operation is perf

3. When using the "Start + End + To
point of the arc is always between

8.8.2 Reference Arc Stakeout

Enter the setting interface of stakeout parameters,
corresponding stakeout parameters.

St ak epoouitn t

Select the stakeout poiditameteer, diest ameearandict aerc
click OK to jump to the reference aStcorse atkeowal dwlt
stakeout information, and expand the graphic mnterf
points and the position relationship between the st

Arc distance "line": set to a, then the arc distanoc
the reference arc, and 0 < a < total arc | ength.
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Di ameter distsance o" ®wf f ddt "b:<0, the distance b wildl
starting from the starting point; if b>0, the dist
starting from the starting point.

516 B P
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< S.0 Parameter set

® S.0 Points Arc S.0 Chord S.0 Central Angle S.0

Dist. 0.0000 m
Offset | 0.0000 m
Cancel (0]¢
Fi g8Ba

Fi g@8Bé




