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FOREWORD

Thank you for purchasing Electronic Total Station N7/N9 Series.

The WIN-CE interface of N7/N9 isvery similar with a Windows-based PC, You
can connect them easily and realize real-time data exchanging and processing
on both ends.

This manual is applicable to: N7/N9 Series Total Station.

Please read the manual completely before operating the instrument.



PRECAUTIONS

1.
2.

10.

11.

12.

Do not collimate the objective lens direct to sunlight without a filter.

Do not store the instrument in high and low temperature to avoid the sudden
or great change of temperature.

When the instrument is not in use, place it in the case and avoid shock, dust
and humidity.

If the temperature varies greatly between work site and the instrument
depository, do not set to work as soon as arrived; leave the instrument in the
case for a while till it adapted environment temperature.

When storing the instrument long time without use, disconnect the battery
from the device. The battery should be charged once a month.

Please give special attention to the packing Shock absorption is very important
in long distance transportation.

For less vibration and better accuracy, the instrument should be set up on a
wooden tripod rather than aluminum tripod.

Clean exposed optical parts with degreased cotton or lens tissue only.

If the instrument gets wet in the rain, do not try to power it on at once, clean
the surface with a soft cloth and then keep the instrument in a well-ventilated
place.

Before set up the job, check initial settings of the instrument as well as the
parameters.

Unless the user is a maintenance specialist, do not attempt to disassemble the
instrument by oneself.

When the laser is switched on, do not look into the objective Len with naked

eye.



BATTERY NOTIFICATION

1.

2.

3.

Battery should be recharged only with the charger LC-01 which comes with the

total station.

Battery Recharging Cautions:

The charger has built-in circuitry for protection from overcharging. However, do
not leave the charger plugged into the power outlet after recharging is
completed. Be sure to recharge the battery at a temperature of 0°~+45°C,
recharging may be abnormal beyond the specified temperature range. Prohibit

the use of any charger or battery that has been damaged.

Battery Storage Cautions:

Rechargeable battery can be repeatedly recharged 300 to 500 times. Long
time totally discharge of a battery may shorten its life. The battery should be
recharged at least one time a month, which will help increase its full charge
capacity. Do not keep the battery at high heat and damp places. Do not
short-circuit the battery. Dispose of batteries properly. Do not throw them into

fire or expose to high temperature.



IZ5 SAFETY GUIDE

For laser EDM (visible laser)
Warning:
The total station is equipped with an EDM of a laser grade---3R/IIla. It is verified by

the following labels.

CAUTION

LASER RADIATION-DO NOT
STARE INTO BEAM
620-690nm
CLASS [II LASER PRODUCT

Over the vertical tangent screw sticks an indication label “CLASS Il LASER PRODUCT".
A similar label is pasted on the opposite side.

This product is classified as Class 3R laser product, which accords to the following
standards.

IEC60825-1:2001 “SAFETY OF LASER PRODUCTS”.

Class 3R/IIl a laser product: It is harmful to observe laser beam continuously. User
should avoid sighting the laser at the eyes. It can reach 5 times the emitting limit of

Class2/1l with a wavelength of 400mm-700mm.

Warning:

Continuously looking straight at the laser beam is harmful.

Prevention:

Do not stare at the laser beam, or point the laser beam to others’ eyes. Reflected

laser beam is a valid measurement to the instrument.



Warning:
When the laser beam emits on prism, mirror, metal surface, window, etc., it is

dangerous to look straight at the reflex.

Prevention:

Do not stare at the object which reflects the laser beam. When the laser is switched
on (under EDM mode), do not look at it on the optical path or near the prism. It is

only allowed to observe the prism with the telescope of total station.

Warning:improper operation on laser instrument of Class 3R will bring dangers.



1. NOMENCLATURE AND FUNCTIONS

1.1 NOMENCLATURE

Objective




Instrument

Eyepiece Center Mark

Telescope Knob

Horizontal Clamp Series date

communica

Horizontal

Tangent

Jack for stylus

Leveling screw



1.2 KEYPAD

Functions of the Keys

Key Nomenclature Function
Power Key To switch power ON/OFF.
0~9 Numeric Key To input desired numbers.
A~/ Alpha Key To input alphabets.
] Inputting Panel Key | To display inputting panel.
B.S Backspace To delete one character leftward when
inputting numbers or alphabets.
1:} Cursor Key To move the cursor up/down/left/right.
a Alpha Shifting Key To shift to alphabet inputting mode.




Y Star Key To launch several common functions

ESC ESC Key Quit to previous screen or previous mode.
ENT Enter Key To finish and accept the data input.

SP Space Key To Input space

ALT Alt Key Same function on PC

TAB Tab key To move cursor rightward or to next character

field




2. SYNCHRONIZATION WITH PC

2.1 The Installation of Microsoft Windows Mobile Device Center.
There is a CD attached with the instrument. Put it into your CD-ROMand install
Windows Mobile, then you can establish Windows Mobile connection between

N7/N9 and Computer.

Before Installing Windows Mobile Device Center

Before installing, read the following words carefully:

eDuring the installation processing, reboot your computer is required. Therefore,
please save your jobs and quit all the applications before installation.

oTo install Windows Mobile Device Center, you are supposed to have an USB cable

(available in the product package) connect the TS with PC.

Installing Windows Mobile Device Center
eput the CD in the drive.
Windows Mobile Device Center Installation Guide will be run automatically.

® Click “Next” to install Windows Mobile Device Center.

10



2.2 CONNECTING TOTAL STATION WITH PC

e Connect the N7N9 and computer with the USB cable.

® Power the total station on. The software will detect the Total station and setup the
communication. When connection established successfully, the following message

will display.

Using “Browse” Function
After the synchronization, you can click “Browse” button to view the files stored in
the total station.Copy, paste and deletion are synchronized on both ends. See the

picture below.

Fle Edit View Go Favorites |]]¢|¢I|i|

[l]Address My Computer

U e &

Application My Metwork  Program Files
Data Documents

& T O @

SouthDisk Temp Windowes Control
Parel

'.Q)H J My Computer | :Iﬁ 1:30 AM |@ |%

11




3. KNOWING ABOUT YOUR N7/N9

Press POWER to turn on the instrument. See the initial interface as below.

3.1 OPERATING SYSTEM
N7/N9 is based on Windows CE operating system; WINCE is quite similar to Windows

system. The functions and interfaces are easy to use for the surveyor.
Note: we also offer powerful mapping softwarein N7/N9. WinMG (Mapping Genius)

and WInEG (Engineering Genius). They can help you to finish most of the office work

soon after field measuring.

3.2 SETTING YOUR TOTAL STATION

You can adjust the default settings of N7/N9 according to the following steps.

12



3.2.1 Backlight adjustment

The system will automatically shut the backlight when battery is running low.

You can also adjust the brightness of backlight as following steps.

OPERATIONAL STEPS KEY DISPLAY

@® Cclick the NVG ﬂ|

program from START

menu

@  Press turn page WinCE TS
button to Page 3. | Backlight
You can see the

BKLight icon. .

(®  Taps on bar location
to adjust brightness [OK]
and keyboard
backlight.

There is option to open Power Saving mode or not, if you click it, the screen will light

on one side which you operate, and the other side will be off to save battery energy.

13




3.2.2 Touch-screen Adjustment

If your device is not responding accurately to screen taps, Adjust the touch screen by

the following steps.

OPERATION STEPS KEY DISPLAY

@  Click the NVG tﬁf‘
program from START

menu

@  Press turn page
button to Page 1.
You can see the Calibration

Calibration icon. .

@  Click “Calibration”, Calibration
and then +

“Recalibrate”. Recalibrate

14




@  According to the
prompt, usethe
stylus to click the
cross center. Repeat
as the cross moves
around the screen.
Totally adjust 5

points as guide.

®  Press [ENT] to save [ENT] S o s il
Press the Enter key to Sccept the new setings.
) Press the £ key ko keep the ol setongs.
new setting, +
Press [Esc] to return to [ESC]

control panel.

3.3 APPROACHES TO INPUT NUMBER AND CHARACTER

For Total Station N7/N9, two kinds of inputting approaches are available. One is using
the keyboard, like the keyboard of a mobile phone, with 3 characters on one key.
Press it once to display the first characters. Press it twice to display the second one.
And press it three times to display the third character. The other way is using soft
keyboard. Press icon (=] to enter inputting interface. As an example, here we create

a folder named “Job-1".

15




[Example 1: Inputting by soft keyboard]

OPERATION STEPS KEY DISPLAY
Click the “StdSurvey” to Std
open Standard Survey Survey
Program
Click “project” and choose Project [x

“New project” on the

pull-down menu.

) Project I
COperator

Brief

Create

[ H

=

Others —E
E

=

Press [-] button to open

the soft keyboard

Project |y
Informa) gy ojocy
Project:d
Meas Dat| Operator

Coord D4 Erief

16




. . Project | TN X
One can switch between [shift] I: : X kl
;n@rr:n.; Project |1
H roject: —_—
capital letter and + oo o) G
Coord D3
lower-case though “shift” ]| Fired Dat
Ccc PE1
BS Pt:2
on the softkeyboard. o Pt
Input “)”.
Thesystem autoreturns to [0] el New Proje X ad
i i InfDlrn‘a' Project jot)l
small letter inputting mode. [b] iy .
Meas Dat| Operator
. Coord D3 EBrief
Use the stylus to click Fixed Daf
Occ Pl
BS Pt:2
characters key [0] and [b] to 8 m
FS Pt
input “0” and “b”.
Clck [ to nput =
. . Project |Job-1
Click number [1] to input [1] li
Operator
agn
Tabla [w]e [r [ty [ufi
Cap[als[d]fan]ifk[1]:]"]
Shift z [z |[c|v[b[nm]|, [.][/]+
A
After inputting, press the Shlft ‘ Project Record Edit Program ‘
Information
“Shift” to close the soft [ENT] grs e
Meas Data: 8
Coord Data: 2
keyboard. Fized Data: 0O
Qe Pl
BS PL:2
Press [ENT] to create the cs Pt
Fs Pt:

current working project.

Standard Measurement Program

Press [[(]] key to close soft keyboard.

17




[Example 2: Input by physical keyboard]

OPERATIONAL STEPS KEY DISPLAY
@  Click “project” and
. Infprma Project #
choose “New project” Froject:d
Meas Dat| Operator
Coord D3 Erief —E
on the pull-down Fixed Daf
Occ PL:L E‘
BS Pt:2
menu. o5 P Others —E
Fs Pt
=
Create |
2  Switch to character [ Project [Pymm——
. Project [j
input mode by press [@] omertor
[@]. Then press [4] [4] e
) ) =
one time to input a ctners [ 1]
capital letter “J. =l
® Press(sltwicequickly |  [5] | Lo
;nfl.:er; Project [job
i “a" roject:
to input letter “0”, [7] [5] e - l—
. . . Coord Dal Brief —E
twice quickly to input [7] Fixed Dat
QOcc PL:1 E‘
v 7| (B ses——
F5 Pt
=

18




@  Press [a] key to switch [a] Project | e X

i Infurn'!a Project |Job-1
back to number input [-] FEEEE) —
Meas Dat| Operator
Coard Daj Briaf
mode and press [-] to [1] Fixedl Dal
Occ PE:1
H H BS PL:2
input-and [1] to input e
Fs PL: -
the number “1”. Tablajwielr|t]y]ulifolp[l]]
EIEIIEIBI]BIIBI
shift{ z[x[c[v][b]n]m], i
Ctjaii] - |\ 4 1 «[=
@ After inputting, press [ENT] Project Record Edit Program ‘
Information
Project:default.npj
[ENT] key. Meas Data: 8
Coord Data; 2
Fixed Data: O
Oce PRl
BS PL:2
S5 PL:
FS PL:

Standard Measurement Program

%1) press [[]] key one time to open the soft keyboard. Press again to close it.

Or using stylus [; ] to select “Keyboard” on pop-up menu to activate soft

keyboard. When soft keyboard is activated, press [@] and select “Hide Input

Panel” to close soft keyboard.
2% 2) Under the status of letter inputting mode, each key has defined 3 letters. Every
time pressing will display one letter. Thus pressing once can display the first letter,

the same key twice for the second, and three times to display the third letter.

19




4. STARKEY (%) MODE

Press the (%) to view the common settings.

TILT: Electric Circular Vial Graphic Display.

ATMOS: Set the Temperature, Pressure, Atmospheric Correction Value (PPM)
and Prism constant value (PSM).

TARGET: to set Target Type, Crosshair light, to check Signal (strength) level.

1. Electric circular bubble graphic display

Electric circular bubble can be displayed by graphic. This function will help you
leveling the instrument when the circular vial is hided behind the Main body of

the instrument.

Rotate the leveling screws while observing electric circular bubble. After the bubble

centered at the cross point, press [Back] to return the previous interface.

20



2. Set the Temperature ,Pressure, Atmospheric Correction
Value (PPM) and Prism constant value (PSM)
Click [Atmos] to view the Temperature, Pressure, PPM and PSM. To modify
parameters, point the cursor to the textbox by stylus, and input the new value.

Please Refer to “14. SYSTEM SETTINGS” for the detail.

3. Set the target type, illumination of crosshair and check the
signal intensity.
Click [Target], target type, illumination of cross hair, etc. can be set.
Setting of target type:
There are two measuring modes for N7/N9 series: visible laser EDM and invisible
laser EDM. The reflector can be set as Prism, Non-prism and Reflecting Sheet.

Refer to “technical parameters” for the parameter of different reflectors.

Setting of illumination of cross hair:
eMove the stylus to adjust the brightness of crosshair.
L: Indicate that the crosshair is dim.

H: Indicate that the crosshair is bright
21



Move the stylus from left to right to change the brightness of the crosshair from

dim to bright.

Setting of signal mode:

The reflector return signal intensity was displayed in this mode. It will buzzer
when return signal from the prism was received. This function is more
convenient for collimation when the target is difficult to find.

The received return signal level is displayed with bar graph as follows.

Signal Intensity ————Signal Intensity ——— Sighal Intensity ————

Signal: 0% Signal: 3%

Signal: 100%

No light acceptance Minimum quantity level Maximum quantity level
4. Setting of Laser Pointer and Laser Plumb:change the on/off and

working time of Laser pointer; set the on/off and intensity of the laser plumb

22



5. PREPARATION FOR MEASUREMENT

5.1 UNPACKING AND STORAGE OF INSTRUMENT

- Unpacking of instrument

Keep the case right side up with care, and open the instrument container and take
out the instrument.

- Storage of instrument

Cover the objective lens with the cap and place the instrument

into the case. Make sure the vertical clamp screw and circular vial stay upwards
(Objective lens towards tribrach), and slightly tighten the vertical clamp screw and

lock the case.

5.2 INSTRUMENT SETUP

Put the instrument on the tripod. Level and center the instrument precisely.

Operation Reference:

1. Leveling and Centering the Instrument by plumb bob

1) Set up the tripod

(D Adjust the tripod legs to suitable length, make the tripod head parallel to the
ground and tighten the screws.

@ Make the centre of the tripod and the occupied point approximately on the same
plumb line.

® Set the tripod and make sure it is well stationed on the ground.

2) Put the instrument on the tripod

Put the instrument carefully on the tripod head and slide the instrument by
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loosening the tripod head screw. If the plumb bob is positioned right over the center
of the point, slightly tighten the tripod head screw.
3) Roughly leveling the instrument by using the circular vial bubble.
(DTurn the leveling screw A and B to move the bubble in the circular vial, in which
case the bubble is located on a line perpendicular to a line running through the

centers of the two leveling screw being adjusted .

Turn the leveling screw C to move the bubble to the center of the circular vial.

4) Precisely leveling by using the plate vial

(DRotate the instrument horizontally by loosening the Horizontal Clamp Screw
and place the plate vial parallel to the line connecting leveling screw A and B,
and then bring the bubble to the center of the plate vial by turning the leveling

screws A and B.
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(@Rotate the instrument 902 (100g) around its vertical axis and turn the

remaining leveling screw or leveling C to center the bubble once more.

(3Repeat the steps D@ for each 902 (100g) rotation of the instrument and check

whether the bubble is correctly centered in all directions.

2. Centering by using the optical plummet

1) Set tripod

Set up tripod to suitable height, ensure equal length of three legs, spread and make
tripod head parallel to the ground, and place it right above the measurement station
point. Prop up tripod on the ground and fix one leg.

2) Install instrument and collimate the point

Set instrument carefully on tripod, tighten the central connecting screw and adjust
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optical plummet to make the reticle distinctly. Hold the other two unfixed legs with
both hands and adjust position of these two legs through observation of optical
plummet. As it approximately aims at the station point, make all three legs fixed on
the ground. Adjust three leg screws of the instrument to make optical plummet
collimate precisely to the station point.

3) Use circular vial to roughly level the instrument.

Adjust length of three legs of tripod; make the circular vial bubble of the instrument
in the middle.

4) Use plate vial to level the instrument accurately.

(DRotate the instrument horizontally by loosening the

Horizontal Clamp Screw and place the plate vial parallel to the line connecting
leveling screw A and B, and then bring the bubble to the center of the plate vial by
turning the leveling screws A and B.

(@Rotate the instrument 90°C, make it perpendicular to the connecting line of level
screws A and B. Turn level screw C to make the bubble of the plate vial in the middle.
5) Precisely centering and leveling

Through observation of optical plummet, slightly loosen the central connecting screw
and move the instrument evenly (Don’t rotate the instrument), making the
instrument precisely collimating to the station point. Then tighten the central
connecting screw and level the instrument precisely again.

Repeat this operation till the instrument collimate precisely to the measurement

station point.
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5.3 BATTERY INFORMATION
Notice:
@ The battery operating time will vary depending on the environmental
conditions such as ambient temperature, charging time, the number of times of
charging and discharging etc. It is recommended for safety to charge the battery

beforehand or to prepare spare full charged

batteries.

@ The battery icon shows the power level regarding the current measurement
mode. The distance measurement mode consumes more power than angle
measurement mode, so the power enough for the latter is not sure applicable
for the previous one. Pay attention to this when switching angle measurement
mode to distance measurement mode, because insufficient battery power might
lead to interrupted operation.

eBattery status should be well checked before outdoor operation.

(® When the measurement mode is changed. The battery power would not
immediately show the decrease or increase. The battery power indicating system

shows the general status but not the instantaneous change of battery power.

- Battery Recharging Cautions:
Y Battery should be recharged only with the chargerSD841201 going with
the instrument.
Remove the on-board battery from instrument and connect it to battery
charger. When the indicator lamp on the battery charger is orange, the

recharging process has
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begun. When charging is complete (indicator lamp turns green), disconnect
the charger from its power source.

-Battery Removal Cautions:

Before removing the battery from the instrument, make sure that the power is
turned off. Otherwise, the instrument may be damaged.

-Battery Recharging Cautions:

The charger has built-in circuitry for protection from overcharging. However,
do not leave the charger plugged into the power outlet after recharging is
completed.

Be sure to recharge the battery at a temperature of 0°~+45°C, recharging
may be abnormal beyond the specified temperature range .

When the indicator lamp does not light after connecting the battery and
charger, either the battery or the charger may be damaged. Please connect
professionals for repairing.

-Battery Charging Cautions:

Rechargeable battery can be repeatedly recharged 300 to 500 times. Complete

discharge of the battery may shorten its service life.In order to get the maximum

service life, Make sure you recharge it at least once a month.

5.4 REFLECTOR PRISM

When measuring the distance, a reflector prism needs to be placed at the target

point. Reflector systems come with single prism and triple prisms, which can be

mounted with tribrach onto a tripod or mounted onto a prism pole. Reflector

systems can be self-configured by users according to job.
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5.5 MOUNTING AND DISMOUNTING INSTRUMENT FROM
TRIBRACH

-Dismounting

If necessary, the instrument (including reflector prisms with the same tribrach)

can be dismounted from tribrach. Loosen

the tribrach locking screw in the locking knob with a screwdriver. Turn the
locking knob about 180° counter-clockwise to disengage anchor jaws, and take

off the instrument from tribrach.




-Mounting
Insert three anchor jaws into holes in tribrach and line up the directing stub with
the directing slot. Turn the locking knob about 180°clockwise and tighten the

locking screw with a screwdriver.

5.6 EYEPIECE ADJUSTMENT AND COLLIMATING OBJECT

Method of Collimating Object (for reference)

(Dsight the Telescope to bright place and rotate the eyepiece tube to make the
reticle clear.

@Collimate the target point with top of the triangle mark in the coarse
collimator. (Keep a certain distance between eye and the coarse collimator).

Make the target image clear with the telescope focusing screw.

¥¢ if there is parallax when your eye moves up, down or left, right, it means the
diopter of eyepiece lens or focus is not well adjusted and accuracy will be
influenced, so you should adjust the eyepiece tube carefully to eliminate the

parallax.

5.7 VERTICAL AND HORIZONTAL ANGLE TILT CORRECTION

When the tilt sensors are activated, there will be an automatic compensation
value added into the vertical and horizontal angles.

Tilt sensor must be turned on; it can help improve theprecision. When a dialog
of compensation displays, it indicates that the instrument is out of automatic
compensation range (£3.5 ), and must be leveled manually.

N7/N9 Series compensates the inclination in both X and Y directions.
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Example:

OPERATION STEPS KEY

DISPLAY

If the instrument hasn’t
been leveling, a STAR key
compensation dialog box
will pop up automatically.

As shown in the right

graph.

Turn the leveling screw to make the black
dot move into the small circle.
When the small black dot is in the small
circle, it means the instrument is within the
auto tilt compensation scale +3.5'.

If it is outside the small circle, the

instrument needs to be leveled manually.

| Function Help

Tilt

Atmos

vi [-0°0011" | Off | Back

ITilt mode:
2-axis

w [ 00w [[2-axis | 1-axis

= ]

To set it to single axis compensation,
click [1-axis]; To close compensation, click
[OFF]; To return to previous mode, click

[Back].

@ When the instrument is set on an unstable stage especially in a windy day. You

may turn off the auto tilt correction function; otherwise it may leads to a wrong

value.

@ If the tilt sensor turn on already (Single Axis or Dual Axis), you can level the

instrument according to the electronic bubble show above.
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6. BASIC SURVEY
On desktop of N7/N9 click to open the program of basic survey, as shown in

the following graph:

Angle Measurement
e— 1 —"  Current parameters
WAL): 109°24'34"  |ppu: D/
———————— |PsM: a0
HAHR: 354°57°24"  |pist Unit: Meter
EDM Mode: Track
Tilt:2-Axis

_—"  Mode key

]

7 angle t
/

. 0Set || HSet Hold
Rép%t Vi% HRfHL

[/ coord £P Para.

Function key

Description of each function key:
Function keys display at the bottom of the screen, which change with the
measure mode.

The following graph lists each function key in every measure mode.

32



Mode Display | Soft Function
key
0 Set 1 0 Set horizontal angle.
HSet 2 Preset a horizontal angle.
Hold 3 Hold horizontal angle.
N/ Angle
Repeat 4 Repeat horizontal angle measurement.
V% 5 Switch vertical angle and percentage.
HR/HL 6 Switch horizontal angle right/left
Mode 1 EDM mode: Fine[s]/ Fine[N]/ Fine [r]/Track
4 Dist m/ft 2 Distance unit: meter/Feet/U.S.
layout 3 Layout measure mode
4| Dist REM 4 Start Remote Elevation Measurement.
MLM 5 Start Missing Line Measurement.
Line 6 Start Line Height Measurement.
Mode 1 EDM mode: Fine[s]/ Fine[N]/ Fine [r]/Track
Occ 2 Preset coordinates of occupied point.
i BS 3 Preset coordinates of backsight point.
Setup 4 Preset instrument height and target height.
Store 5 Start store function.
Offset 6 Start Offset measurement. (Angle Offset (1)

/Distance Offset (2)/Column Offset (3)/Plane
Offset (4)).
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6.1 ANGLE MEASUREMENT
6.1.1 Horizontal Angle (Right Angle) and Vertical Angle
Measurement

Make sure the mode is Angle measurement.

OPERATION STEPS KEY DISPLAY

@) Sight the first target Sight
A. target A

@  set the horizontal
angle of target A as [0 Set]
0°00'00". [YES]

Click [0 SET], press [YES]

to confirm.

® Sight second target
(B). Sight B

The screen displays the

horizontal and vertical

angle of target B.
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How to collimate the targets (For reference)

(@ Point the telescope toward the light, rotate the eyepiece ring, focalize the
telescope so that the crosshair is clearly observed (turn the eyepiece ring to

you first and then to focus) .

(2 Aim the target at the peak of triangle mark of the collimator. Keep a certain

space between the collimator and yourself for collimation.

(3 Focus the target with the focusing knob until the target is clearly seen and

its center is right on the crosshair.

If parallax exists between the crosshair and the target when viewing vertically
or horizontally through the telescope, focusing is incorrect or diopter
adjustment is poor. This adversely affects precision in measurement or survey.
So please eliminate the parallax by focusing and using diopter adjustment

carefully.

6.1.2Switch Horizontal Angle Right/Left

Make sure the mode is Angle measurement.

OPERATION STEPS KEY DISPLAY

@  Make sure the mode is

Angle measurement.
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@  Click [HR/HL] key, [HR/HL]
horizontal right angle
measuring mode is
shifted to left angle

mode. % 1)

X 1)Every time click [HR/HL] key, HR/HL is shifted in order.

6.1.3Horizontal Angle Reading Setting
Setting by holding the angle

Make sure the mode is Angle measurement.

OPERATION STEPS KEY DISPLAY

@ Use horizontal clamp
screw and horizontal
tangent screw to set the
required horizontal

angle.

@  Click [Hold], hold the [Hold]
required horizontal

angle.
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@ Collimate the
target.>¢1)

@ Click [Unlock]to release
the horizontal angle. The
display turns back to
normal angle
measurement mode,
setting the current
horizontal angle as the

value held just now.

[Unlock]

1) To return to the previous mode, Click [Cancel].

2) Setting a Horizontal Angle from the keys

Make sure the mode is Angle measurement.

OPERATION STEPS KEY DISPLAY
@  Collimate the target. gnalejted:wenent
——————— Parameters
VA 10904'35"  |pom 0
——————— [PsMm: -30
HAHR): 10°46'02 Dist Unit: Meter
EDM Mode:Fine[s]
Tilt:2-Axis
\/angle| M Dist
0Set HSet || Hold |
‘Coord Para.
Repeat V% HRfHL Z aar ﬂ ara
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@  Click [HSet], a dialog [HSet]
box pops up. Input
HAMHI  Angle Input: 120.0005|
®  Input the required horizontal Input Prompt——————[¢15]
Modes of Angle Input:
) . 12,2345(12°23'45"Degres)
horizontal angle¢1). angle 15 7865 ( 12, 78656 biet
12,45(12,45M1)
XZ) o I Enter | | Cancel |
— —Para.
For Example: 120°00'00" Repeat [ vi% [ HRfHL | |
@  After inputting, press guglefiiea:urement
vy | 1000435"  [pemo
. B PP O
[ENT]3%¢3) [ENT] —————— [psm a0
HACHR): 120°00700 Dist Unit: Meter
When completed, normal EDM Mode:Fins[S]
Tilt:2-Axis
measuring from the \fanglo| ol Dist
required Horizontal angle is gset || rgst ]| ol
C d Para.
possible. Repeat | V/% HR/HL V-coord (Bpara

1) You can press =1 to open inputting panel, click the numbers to input, see “3.3
APPROACHES TO INPUTTING NUMBERS AND LETTERS”.

3%2) To revise wrong value, use stylus or press [’]/ [‘] moving the cursor to right
of the number need to delete. Click [**] on the panel or press [B.S.] to delete wrong
value and input correct one.

33) With wrong input value (for example 70’ ), Setting failed, press [ENT], the

system doesn’t respond, input again from step @).
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6.1.4Vertical Angle Percentage (%) Mode

Make sure the mode is Angle measurement.

Example:
OPERATION STEPS KEY DISPLAY
@O  Make sure the mode Angle Measurement
——————— Parameters
. VAN 87°56'20"  |prM: D
is Angle ————————— [PeMm: -30
HAHR): 152050°21* Dist Linit: Meter
measurement. EDM Mode:Fine[S]
Tilf:2-Axis
¢ angle| # Dist
0Set | HSet Hold
Coord (P Para.
Repeat V% HRfHL Z aar ﬂ ara
@ C||Ck [V/%] [V%] Angle Measurement
————— ;Parameters
Voot 3.60 % PRM: O

—————— |[Psm: 30
HALHR): 152950°21 Dist Unit: Meter
EDM Mode:Fine[S]

Tilt:2-Axis

Nangle # Dist
0Set HSet Hold

|/ coord EPPara.
Repeat Vi HRfHL

3 1) Every time Click [V/%], the display mode switches accordingly.

6.1.5Angle Repetition Measurement

This program is used to angle repetition measurement, displaying the sum and

average value of all observed angles. It records the observation times at the same

time.
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\

i e s g N

The second measurement begins

The first measurement begins.

—

f

The third measurement finished.
/ The mean value of the 3 measurements is shown.

/————\.\‘.‘/The second measurement finished

/] The mean value of 2 measurements is shown.

The first measurement finished
\ The angle value between 2 paints is shown.
PN

DISPLAY

WAL

Angle Repeat

Angle Repeat ———————— I

Ht: 128°18'02" [5]

Hm: l— —

Hadl

Example:
OPERATION STEPS KEY
@  Click [Repeat] to enter [Repeat]
into Angle Repeat
function.
@  Sight the first target A. | Sight target
A

VA(\I Angle Repeat

HA(H Angle Repeat ———— -

Ht [ 120940°01" 5l

Count[ O 1] oLt
| Hold I Unlock Exit
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®  Click [0 Set], O Set the [0 Set]

Angle Repeat

horizontal angle.
Angle Repeat—— F

Ht: 0°00'00" (5]

Count[ 0O 1]

@  Use horizontal clamp

Angle Repeat

screw and horizontal Sight B
Angle Repgat — -

Hit: 9905'52" 151

tangent to sight the

second target B.

Count[ 0O 1]

®  Click [Hold]. [Hold]
P2 angle Repeat
HA(] Angle Repeat ———— k
we [ oeesr | el
e [Towesr | |
Count[ 1 ]
®  Use horizontal clamp Sight A
screw and horizontal again +
HA Angle Repeat————
tangent to sight first [Unlock] ot [ gope's2” [5]

km: [ 9e06752" —

Count[ 1

@  Click [Unlock]. |

target A again.
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Use horizontal clamp
screw and horizontal
tangent to sight the
second target B again.
©)

The total of angle (Ht) and

Click [Hold].

the mean value of angle

(Hm) are shown.

Sight B

again

[Hold]

VA

HA]

Repeat

Angle Repeat

Angle Repeat —
Ht: 18°213'45"
Hm: 9906'52"

2]

Count[

Unlock

ps(_ 0Set || Hold |

Vi% | HRHL

Repeat ®~©) to
reach the desired

number of repetition.

Click [Exit] to quit angle repeat measurement.

6.2 DISTANCE MEASUREMENT

In basic surveying screen, click [Dist] to enter into distance measurement.

Distance Measurement

———————— Parameters
WAL 49°09'26"  |pRM: O
——————— |PSM: =0
HALHRY: 21694640% st unit; Meter
, [ 5 9a  |EDM Mode:Fine[S]
S 2.228 Tilt Off
HD: 1.685
vo: 1457 VAnde)
Mode mjft Layout
Coord Para.
REM MLM Line Z a
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NOTE:

Do not aim at strongly reflecting targets (such as traffic lights). The measured
distances may be wrong or inaccurate.
When the [DIST] is triggered, the EDM measures the object which is in the beam
path at that moment.
If e.g. people, cars, animals, swaying branches, etc. cross the laser beam while a
measurement is being taken, a fraction of the laser beam is reflected and may lead to
incorrect distance values.

Avoid interrupting the measuring beam while taking reflectorless
measurements or measurements using reflective foils.
|?Reﬂectorless EDM
@Ensure that the laser beams cannot be reflected by any object nearby with high
reflectivity.
@®When a distance measurement is triggered, the EDM measures to the object
which is in the beam path at that moment. In case of temporary obstruction (e.g. a
passing vehicle, heavy rain, snow, frog, etc.), the EDM may measure to the
obstruction.
@ When measuring longer distance, any divergence of the red laser beam from the
line of sight might lead to less accurate measurements. This is because the laser
beam might not be reflected from the point at which the crosshairs are pointing.
Therefore, it is recommended to verify that the R-laser is well collimated with the
telescope line of sight.
@ Do not collimate the same target with the 2 total stations simultaneously.
|?Accurate measurements to prisms should be made with the standard program
(infrared mode).

|?Red Laser Distance Measurement Cooperated with Reflective Foils.
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The visible red laser beam can also be used to measure to reflective foils. To
guarantee the accuracy the red laser beam must be perpendicular to the reflector
foil and it must be well adjusted

Make sure the additive constant belongs to the selected target (reflector).

6.2.1 Setting Atmosphere Correction

@ Distance measurement is influenced directly by the atmospheric conditions of the
air in which distance measurement are taken.

In order to take into consideration these influences distance measurements are
corrected by using atmospheric correction parameters.

Temperature: Air temperature at instrument location.

Pressure: Air pressure at instrument location.

Atmos PPM: Calculated and indicated atmospheric PPM.

6.2.1.1 Calculation of Atmospheric Correction
@The value of Atmospheric Correction can be influenced by air pressure, air
temperature and the height. The calculating formula is as follows: (calculating

unit: meter)

If the pressure unit adopted is mmHg: make conversion with:

1hPa = 0.75mmHg.

@ The standard atmospheric condition of N7/N9 Series

(e.g. the atmospheric condition under which the atmospheric correction value of

the instrument is zero ) :
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Pressure: 1013 hPa

Temperature: 20C

If regardless of atmospheric correction, please set PPM value as 0.

OPERATION STEPS

OPERATION

DISPLAY

®

In the menu of total
station,click
“Meas.Setup” and
then click
“Atmospheric

Parameters”.

[Meas.Setup]

[Atmospheric

parameters]

Current
Atmospheric
Parameters display
on the screen. Use
stylus and input the
new data. For
instance, set

the temperature as

26°C

Input

Temperature

According to the
same steps, input
the value of Air
pressure. Click the
“Save” after

finishing setting.

Input
Pressure
+

[Save]
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@  Press [OK] to save System Set oK]
Atrnospheric Parameters [cor <[ »

these parameters.

Input
System will get PPM Temperature (26 o
Pressure (1013 hPa
value from the value oM [5 oo
psM [-30 o
of temperature and [OK]
:  Save

air pressure, the

screen displays as

the right graph.

1) The inputting range: Temperature:-40~+60°C(step length 0.1°C) or -22~
+140°F (step length 1°T")
Air pressure:420 ~ 800 mm Hg(step length 1 mm Hg) or 560 ~ 1066 hPa(step

length 0.1hpa)
16.5 ~ 31.5inchHg(step length 0.1 inchHg)
Atmosphere parameters(PPM): -100~+100ppm (step length 1 ppm)

%2)The atmosphere correction value will be calculated by the instrument

according to the inputted temperature and pressure value.

6.2.1.2Input Atmospheric Correction Value directly
Test the temperature and air pressure out, and get the Atmospheric Correction Value

(PPM) from the formula of Atmospheric Correction.
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OPERATIONSTEPS

OPERATION

DISPLAY

O]

In the menu of

total station,

System Set [oK]
Measurement Set | Atmospheric Pararneters CUE] ;I 4

Input
click “Meas.Setup” Temperature [2q] o
Pressure 1013 hPa
“Meas.Setup” and +“Atmospheric RN |5 ppm
. PsM |30 -
then click Parameters
Save
“Atmospheric
Parameters”
Measurerment Set | Atmospheric Parameters CUE] ;l »
@ Delete the old Input p—
Input PPM Ternperature (26 =C
PPM and input Pressire [1013 FPa
Value PRM 3 nom
the new one oM |-30 o
Save
® Ciick [Savel to
[Save] @ Atrmospheric parameter settings

save the value.

have been saved!

| T ™

X 1)The inputting scope of Atmospheric parameters :

length : 1PPM)

-100 ~ +100 PPM(step

Atmospheric Correction value also can be set in star key (% )mode.
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6.2.2 Atmospheric Refraction and Earth Curvature Correction
When calculating the horizontal distance and the height differences, the instrument
will automatically correct the effect of atmosphere refraction and the earth

curvature the correction.

The atmosphere refraction and the earth curvature are calculated by the formulas as
follows:
Corrected Horizontal Distance:
D=S * [cosa+ sina* S * cosa(K-2) / 2Re]
Corrected Height Differentia:

H=S * [sina + cosa* S * cosa(1-K) / 2Re]

If the correction of atmosphere refraction and the earth curvature are neglected,

the calculation formula of horizontal distance and the height differentia are:

D=S-cosa

H=S:sina

In formula: K=0.14 " Atmosphere Refraction Modulus

Re=6370km™ The Earth Curvature Radius

a(orp) T The Vertical Angle Calculated From Horizontal Plane (Vertical Angle)
g Oblique Distance
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NOTE: The atmosphere refraction modulus of this instrument has been set as:

K=0.14.it also can be set as :K=0.2,0r be set shut (0 VALUE).(refer to “14”SYSTEM

SETTINGS).

6.2.3 Setting Target Type

N7/N9 Series Total Stations can set options of visible Laser EDM and Invisible Laser

EDM, as well as reflector with prism, non-prism, and reflective sheet. User can set

them according to the requirements of the job.

You can set Target Type in star key (% )model.

OPERATIONSTEPS OPERATION DISPLAY
oK
Titt rode: B
Tile 2-3xis
@  Press[*] on keypad
to open the system [¥] Atmos
set window. :
Target | X: | 0eoD'42" 2-axis | 1-axis.
v [ 0°0076" | off | Back
(85w O |
=, 0 Hon-P Sheet Prism
e Cross Hair Illumination
L
@  Click [Target] to set ) atmos | [faanaHintensity —————
[Target] ] { — -
he type. Laser Point rLaser plumb
t yp T O a0 secondO onflO1 Oz
(:0: Target:| (O 1 minute
= O 5 minute @ off|O 2 @ Off

49




Target Type
Tilk { @ MonP () shest () Prism
@ Use stylus to {Cmss Hair Tllumination
I
Signal Intensit
{ (LT]]
Laser Point rLaser plumb

- O asecondD onflO1 Oz
i:O: Target

Atmos

choose the type of

the target.
) 1 minute

O 5 minute @ off|O3 @ oOff

@  Press [ENT] to quit. [ENT]

X Instruction of the target type:

|? Non-P: measure with the visible red laser, no need to use prism. All of types
of target are available for measure.

|? Sheet: Use the sheet as target to measure. Prism: Use the prism as target to
measure.

|?Prism: Use the prism as the target to measure.

6.2.4Setting the Prism Constant
Since the constants of prisms manufactured by different companies are different,
the corresponding prism constant must be set. Once the prism constant is set, it

would be kept even if the machine is turned off.

OPERATIONSTEPS OPERATION DISPLAY
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System Set [0K|

@ In the menu of Measurernent Set | Atmospheric Parameters ICUH ; I 3
total station, e
“Meas Setup” Tempetature |26 oc
click Pressure 1013 hPa
+ PPM |3 pom
“ ”
Meas.Setup”an . ) ks
‘Atmospheric
d then click Save
Parameters”
“Atmospheric
Parameters”
@  Current
Atmospheric
Input
: T t p
Parametersdispla EMREEE. |26 C
Pressure (1013 hPa
y on the screen. PRM [3 g
PSM [-30 il
Use stylus to
Input Value Save
move cursor to
PSM input area,
delete data and
input new
numbers.>1)
Atrmospheric Parameters | co
‘
®  Click [Save].
[Save] Atmospheric parameter settings
have been saved!
‘ MG T
Save
@  Cclick [OK] to [OK]
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save.

1) The scope of prism constant :

-100mm~+100mm, Step Length 0.1mm

You also can set Prism Constant in star key (%) mode.

6.2.5Distance Measurement (Continuous Measurement)

Make sure the mode is Angle measurement.

See the Example in next page.

OPERATION STEPS KEY DISPLAY
(D sight at the center of Sight | el
VAR 5195151 [ o
. i PPM: O
prism. ——————— [psm: 20
HA(HR): 195908'05"  |gict Unit: Meter
EDM Mode:Fine[S]
Tilt: 2-Axis
anale # Dist
i 05et | Hset Hold
C d Para.
Repeat Vi% HR{HL Z oor ﬂ ara
@ Click [Dist] to enter
distance measurement. [Dist]

The system start
measuring according to

EDM mode set last time.
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@ Click [Mode] to enter EDM

Mode setting. Mode ( EDM Mode
HA(H
. Fine[5]
Here takes Fine[r] as example. so: C ) =[R]
HD: (OFi
VB ) Track Dist
| Enter I | Cancel I

@ e mevsare res

WAL 51951'50" CHEIEm
. . . 3 PPM: O
displays.>¢1)~3) —————— |psm: 20
HAHR): 195908'05"  |pjst Unit: Mater
| [ 5 oaa _ |EDM Mode:Fine[R]
=0 25K Tilt:2-Asis
HD: 1.844
Vo T 1447 angle 4l Dist
. Mode mfft Layout
Coord Para.
REM MLM Line Ycoord (Ppara

1) To change measuring mode, click [Mode], set as step
32) The result is shown with buzzer sound.
3%3) Measurement may repeat automatically if the result is affected by atmospheric

refraction etc.

3X4) To return to Angle measurement mode, click “Angle” key.

6.2.6 Distance Measurement (Single/N-Time Measurement)
When the number of times for measurement is preset, the instrument measures

the distance according to the specified

number or times. The average result will be displayed.
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When presetting the number of times as 1, it does not display the average

distance because it is just single measurement; single measurement is default

factory setting.

1) Example: Setting the number of times

OPERATION STEPS KEY DISPLAY
@  Indistance measuring
(WP EDM Mode
Mode, click [Mode] to [Mode] HAEH EDM Mode
) @ o
enter EDM Mode setting. D O Fre] (5]
System defaults as Fine[s]. FD: O finelh] ,
. ) Track Dist
Mod Enter I | Cancel I
REM | MLM | Line | |" &
@  Click Fine [N] or press [Fine[N]]
[A]/[V],aTimes Input
column displays on the times
upper right screen. Input
the times of N-time
measurement.
®  Click [Enter]. Sight the [Enter] DtancelNeasurement
[ Parameters
target, system start VAVY 5195020 FRR: O
’ ke [ T95°08'52" ot Ui eter
survey based on the S 2343 [FoM Moderine[3]
. Tilt: 2-Axis
setting set just now. i 1.842
& ! B 1.448 angle # Dist
| Mode || mfft Layout
REM MLM Line Wicaord peara.

1) To return to Angle measurement mode, click “Angle” key.
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6.2.7Fine/Tracking Measurement Mode

Fine mode: This is the common distance measurement mode.

Tracking mode: This mode measures quickly. Use this mode for stakeout

measurement. It is very useful for tracing the moving object or carrying out

stake-out job.

Example:

OPERATION STEPS

KEY

Dsight the center of

prism.

Sight the prism

DISPLAY
Distance Measurement
————————— Parameters
VA 60°32'07"  |eEm: O
oot | PSM: -30
(HR): 210946'25" et Unit: Meter
| [ 5 == |FDM Mode:Fine[3]
= 2T Tilt: 2-Asis
HD: 2.409
D! [ 1351 Anoie M Dist
: Mode || mfft Layout
Coord Para.
REM MLM Line Z aar ﬂ aa

@)Click [Mode] to enter
EDM Mode setting set

it as Track.

[Mode]

YA EDM Mode
HAGH EDM Mode
) Fine(s] crk
SO ) Fine[M]
He: ) FinelR]
w | | @ -
Mod I Enter I | Cancel |
a.
REM [ mM | Line | |""
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®Click [Enter]. Sight
the target, system
start survey based
on the setting set

just now.

[Enter]

Distance Measurement
i —n  [Parameters
WAL 60°32'07 PER: 0O
——————— [PSM: 30
HAHR): 210946°25 Dist Unit: Meter
5 EDM Mode: Track
S0 20T Tilk: 2-Axis
HD: 2.409
VO 1.361 N Angle !\ Dist
: Mode myfft Layout
Coord (¥ Para.
REM MLM Line Z a

6.3 COORDINATE MEASUREMENT

6.3.1Setting Coordinate Values of Occupied Point

Set the occupied point Coordinate according to coordinate origin, and the

instrument automatically converts and displays the prism point Coordinate

based on the origin and occupied point.
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Example:

OPERATION STEPS KEY DISPLAY
@D click [Coord] to enter [Coord]
into coordinate
measurement.
@ click [0cc] . [Occ]
@ Input coordinate of
occupied point, after [Enter]

inputting one item,
click [Enter] to move

to the next item.

57




@ After all inputting,
click [Enter] to
return to coordinate
measurement

screen.

[Enter]

6.3.2 Setting the Backsight Point

Example:

OPERATION STEPS KEY DISPLAY
(D click [BS] to enter BS [BS]
Setting.
@ Input coordinates of
backsight point. After [Enter]

inputting one item,
click [Enter] to move

to the next item.
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® Aafter inputting, click [Enter]
[Enter]

®  Sight at the backsight
point, click [YES]. [Yes]
System sets the
backsight azimuth and
returns to Coordinate
Measurement Screen.
The screen displays
the backsight azimuth

set just now.

6.3.3 Setting the Instrument Height/ Prism Height
Measure the Coordinate by entering the instrument height / prism height,

Coordinate of unknown point will be measured directly.

OPERATION STEPS ‘ KEY ‘ DISPLAY
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@  Click [Setup] to enter [Setup]

Set Inst.Ht&R.Ht

function.
@  Inputinstrument Input
height, and target instrument

height, Afterinputting | height, and

one item, click [Enter] target
to move to the next height.
item.

(®  After inputting all data, [Enter]

Click [Enter] to return
to Coordinate

Measurement Screen.

6.3.40peration of Coordinate Measurement
Measure the Coordinate by entering coordinate of occupied point, backsight
azimuth, the instrument height and prism height, coordinate of unknown point will

be measured directly.

60




®To set coordinate value of occupied point, see Section “6.3.1 Setting Coordinate
Values of Occupied Point”.
oTo set the instrument height and prism height, see Section “6.3.3 Setting of the
Instrument Height/Prism Height”.
eoThe Coordinate of the unknown point are calculated as shown below and displays:
Coordinate of occupied point: (NO, EO, Z0)
Coordinate of the centre of prism ,originated from the centre point of the
instrument: (n,e,z)
Coordinate of unknown point : (N1, E1, Z1)
N1=NO+n
El1=EO+e

71 =70 + Inst.Ht + z—Prism .
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Example:

OPERATION STEPS KEY DISPLAY
@  Set coordinate values Coord Measurement
AW 136%00441"  [rrn g
of occupied point and o EQE _300
HA(HR ) 257022'54 Dist Unit: Meter
instrument / prism . [ See_._  |FDMModeFinels]
/ P Bz (% S8 Tilt: 2-saxis
height 1) E5 ) :
Zenith(z): “angle # Dist
@  Set backsight woe | ore = |
. C Para.
azimuth, XZ) Setup Store | Offset £ coord (Prara
® Collimate target. 3)
@Click [Coord]. [Coord] Coord Measurement
VAW —136“00'41" Parameters
Measurement ends and the | E;m; _3'30
HABR)Y: | 257°22'54"  pict unit; Meter
result displays.><4) Morth () | 99.944  |EDM Modeifinels]
Tilt:2-Axis
East (E): 99.749
Zernith(z): 9834 /angle| # Dist
Mode Occ BS
Coor Para.
Setup Store Offset é ﬂ

1) In case the coordinate of occupied point is not entered, then the coordinate of

occupied point set last time would be used. The instrument height and the prism

height will be the value you set last time.

2 2) Refer to Section “6.1.3 Horizontal Angle Reading Setting” or “6.3.2 Setting the

Backsight Point”.

2% 3)Click[Mode], the mode (SINGLE/N-TIME/REPEAT/TRACKING) changes .

3 4) To return to the normal angle or distance measuring mode, click [Angle]/

[Dist].
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7. APPLICATION PROGRAMS

7.1 LAYOUT

The difference between the measured distance and the preset distance is displayed.

The displayed value = Measured distance — Standard (Preset) distance

oThis function enables the stake-out of Horizontal Distance (HD), Vertical Difference

(VD) or Slope Distance (SD).

Example:
OPERATION STEPS KEY DISPLAY
@ Under the mode of [Layout]

Distance Measurement,

click [Layout].

@ Select the distance
measurement mode
(SD/HD/VD) to be laid out.
After inputting the data to
be laid out, click [Enter] ¢
1)
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(®  Start setting out.

X 1)A dialog box prompts to enter slope distance you want to layout, after entering
click[Enter] to layout SD. To layout horizontal distance, input 0 in SD dialog box.
Click[Enter], the HD box will prompt. After entering click [Enter] to layout HD. To
layout height difference, input 0 in SD and HD box, and thenthe dialog box of VD to

be staked out will prompt.

7.2 REMOTE ELEVATION MEASUREMENT (REM)

The Remote Elevation program calculates the vertical distance (height) of a remote
object relatively to a prism and its height from a ground point (without a prism
height). When using a prism height, the remote elevation measurement will start
from the prism (reference point). If no prism height is used, the measurement will
start from any reference point in which the vertical angle is established. In both

procedures, the reference point should be perpendicular to the remote object.
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7.2.1Inputting Prism Height (h)

Example: (h=1.5m)

OPERATION STEPS KEY DISPLAY

@ In Distance

Measurement, [REM]
click[REM]to enter

into REM function.

@ As shown in the
right graph, [With R.Ht]
usestylus to click

“WithR.Ht".
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(HD) is displayed. 1)

3 Input prism height. | Input prism
height
@ Sight the prism
center P. Sight the
® click[Measure]to prism
start measure. [Measure]
@ The HD between
instrument and
prism is displayed.
@ Click[Continue],the [Continue] REN
gt"’" o Parameters
rism OSition iS With R.Ht Without RHE PF‘ME a
e o5
entered. HD: [ 0483 EDM Made:Fina[R]
R.HE: |1_5 Tilt: 2-Axis
Result . Measure
vD: 1500 e
Exit
Sight target K.
The Vertical Distance Sight K
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1) To quit REM, click[Exit].

7.2.2without Inputting Prism Height

Example:
OPERATION STEPS KEY
@ Use stylus to click Without
“Without R. Ht” R.Ht

DISPLAY
Rrrt
ption: F
O With R.Ht ® Without R.Ht ||[PPM: 4
PSM: 0.0
Dist Unit: Meter
HD: EDM
Till: Off
Continue
Exit
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- .
@) sight prism center P. Sight prism Option :
e
: PSM: 0.0
@ Click[Measure] to ot eter
HD: 0.329 EDM
start survey. Measure Til: OFF
@ The HD between
. . Continue
instrument and prism
is displayed.
® click [Continue], [Continue] Option ;
[owan ko w2373
The G point position is PSM: 0.0
———————— || Dist Unit: Meter
HD: 0.322 EDM
entered. VA: B7°3351" Til: OF
Continue
Exit
® click [Continue]. [Continue] | (XN
Option Parameters
(T with R.HE (@) Without R.HE| [PPM: 0
Measure———— FEV 20
Dist Unit: Meter
HE: 2.417 EDM Madz:Fine[R ]
i 112°904'31" Tilt:2-Axis
Result—— Measure
vD: 0.000 oy
Exit
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REM
; Option Parameters
@ Sight target K. {O with R.Ht @ Without RHE| PP 0
PSM: -30
The Vertical Sight target Measure ————— |t U ster
HD: 2.417 EDM Mods:Fins[R ]
Distance (VD) is v 11200431" | [Tit:2-us
. Result Measure
displayed. ¢ 1)
vD: 3.114 Continue
Exit

2% 1) To quit REM, click [Exit].

7.3 MISSING LINE MEASUREMENT (MLM)

The Missing Line Measurement program computes the horizontal distance (dHD),
slope distance (dSD) and vertical difference (dVD).

This program can accomplish this in two ways:

1. (A-B, A-C): Measurement A-B, A-C, A-D
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wd)

[EXAMPLE] 1. (A-B, A-C)

OPERATION STEPS KEY DISPLAY

@ In Distance
Measurement, [MLM]

clicklMLM]to enter
into missing line
measurement

function

@ Use stylus to select
A-B, A-C.
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Sight prism A, click

(dHD) height
differentia (dvD) and
slope distance (dSD)
between prism A and

B display.

Step 1
HD(1): 1.579

[Measure]. The HD Measure
between instrument
and prism A is
displayed.
Click [Continue]. Continue P
Option Parameters
® 2EaC) (OABEC [[PPM: D
PSHM; -30
Step 1
l— Dist Unit: Meter
HD{Lx 1.579 EDM Mode:Fine[R]
Step 2 Tilk: 2- Az
HD(2):
Measure
Continue
Exit
® sight prism B, [Measure] | LN
Option Parameters
. -B,A- BB PPM: O
Click[Measure] SE(ASJA 0 OC@rago PSM: -30
L =5 Dist Unit: Meter
HOLL): - EDM Made:Fine[R]
Step 2 Tilt:2-Axis
Ho) [ 2,092
Measure
Continue
Exit
Click[Continue], The LK
Option Parameters
. . . AB,AC A-BBC) |PPM O
horizontal distance [Continue] ® ) O ) PSM: -30

Dist Unit: Meter
EDM Mode:Fine[R]

Step 2 Tilk:2-Axis
Ho@E: [ 2,001

Measure
Result
dHD:0.513 Continue
dvD:-0.052
dSD:0 515 Exit
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@ 7o measure distance

Option Parameters
between point A and [:l® w8r0) O @asq | 2

PSM: -30

Step 1 .
li Dist Unit: Meter
H : Ho(L): 1.579 EDM Mode:Fina[R ]
¢ Slght prism C and Step 2 Tilk:2-Axis
i HD(2}: 1.783
then click[Meas. After [Measure]

Measure

measuring, horizontal Continue

Exit

distance between the

instrument and prism

Cdisplays.

] _
Click [Continue], the e S
i @ (aBAC sBEC) [[PPM O
horizontal ¢ 1 O )

PSM; 20

Step 1

li Dist: Unit: Meter
HD(1): 1.579 EDM Mode:Fine[R]
Step 2 Tilt:2-Axis
HD2): 1.782 -

distance(dHD)heightdi [Continue]

fferent (dvD) and
Result
slope distance (dSD) GHDADLEED Continue
dvD:-0.024
between prism A and dsD:0.620 Exit
Cdisplays.

P 1) Click[Exit] to return to main menu.

oThe observation procedure of (A-B, B-C) is same as (A-B, A-C).

7.4 LINE MEASUREMENT (LINE)
The Line Measurement program allows the user to measure the height of an
inaccessible object above a point.Both the inaccessible object and the point are
located along an established base line. Two prisms, A and B, are set up apart from
each other below the object to establish the base line. The horizontal distance is

measured and set in the instrument for both prism A and B. The screen then
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shows the vertical distance from prism A and B, the horizontal distance from the
instrument to prism B, and the distance along the base line and the screen will
display the vertical distance from prism A to that point, the horizontal distance for
that point. Additionally, the vertical distance between two points on the base line,

Point G and L in the diagram can be measured.

Example: Input of prism height

OPERATION STEPS KEY DISPLAY
@ in Distance
VAIY) 23194252 [mnn
Measurement, click [Line] ' - Egﬂ; ,300
HAHR): 40939'05" st unity Meter
[Line] to enter into line oo [ Semo——.  [FDM Made:Fine(s]
Tilt: 2-Axis
height measurement IHEK o
g D - “%angle !| Dist:
function : :
Mode mfft Layout
C d Para.
REM MLM Line Z oor a ara
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@ Use stylus select with

R.H.

Click[Set]to set

instrument height

and target height. [Set]

After inputting,

click[Enter].

Sight prism A,

click[Meas] to start [Meas]

measure. After

measuring,

click[Continue].

Sight prismB, click e _
[%t‘:‘)?h:w O Parameters

[Meas] to start distance [Meas] = = = Egﬂ ,300
P& 3.709 Dist Linit: Meter

measure o [0 | [
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® After measuring [Continue] . |
Option Parameters
lick . @ with R.HEC) Without
click[Continue]. pSM 30
PA 3.709 Dist Unit: Mater
. EDM Mode:Fine[R]
PB: 2.072 Tilt: 2-Axis
vD——
YD: 2.314
HD: 2.967
Off: 0.742
@ Sight line point L,
@ with R, HEC) Withaut paramem“
Measured data to the pSM 30
PA I 1.781 Dist Unit: Meter
line point L is . I— EDM Mode:Fine[R]
P ) 1353 Tilt: 2-Ais
. W
displayed. vD:  -0.072
) ) HD: 0.289
VD : Vertical distance Off: 1.492
HD: Horizontal distance
from the instrument to L
Off : Horizontal distance
fromAtolL
Click [Continue].
%t\i\??h T Parameters
i H i . i d ithour :
This function is used Continue - Egm: 73%
when measuring the P [ 1781 Dist Unit: Meter
PE: 1353 EI;)M Mm?le:Flne[R]
line height from the - : (LI
YD: -0.035
ground, OPERATIONAL e T
STEPS: Off: 1.472
: Ground Pt

@Sight the point on the
line before clicking
[Next].

@Don't move the
horizontal tangent screw
when setting ground

point G

v [ 73018'48" | continue |  set
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@ Rotate the vertical Cincl
%Jt\;:r]?h R.HEC) Without LRI
. 1 ! B
tangent screw and Sight at G o

Psm: -20

(17—
P& 1.781 Dist Unit! Meter
sight at ground point = EDM Mode:Fine[R]
& & P PE: 1.353 Tit2-4s
VvD——MM——
G. vD: 0.246
HD: 0.521
Off: 1.260
Ground Pt -
v i [ 118933'38" || continue | set |

Click[Next], line height e
%JE«I’S'FM ) W Parameters
. . ith R, [thou :
LH (LH) and horizontal | [Continue] I E;m _300
PA: 1.781 Dist Unit: Meter
H . EDM Mode:Fine[R]
distance (Off) are P [ 1358 | |iman
. . . VD——— line Height —
displayed 1)~ 3¢3) VD:  0.246 LH: 1.650
HD: 0.521 Off: 1.260
Off: 1.260
Ground Pt - .
[v [ 118°3337" || wp | ser

1) To finish the measurement, press [ESC].
3 2) To return to operation step (Dclick [VD].
% 3) The NEXT key is used when the ground point G is not clear and you would like

to check another ground point G on the same vertical line.

7.5 TRAVERSE MEASUREMENT (RESTORE NEZ)

In this program the coordinate for the next point is stored in memory after the
measurement is completed and accepted. The feature allows the user to occupy
the next move-up point and use the previous occupied point for the backsight
orientation. When occupying the next point and backsighting the original occupied
point, the instrument will display the reverse angle for backsight orientation. If the
occupied coordinate is not preset, zero (0,0,0) or the previous preset coordinate

will be used for this program.
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eSet the coordinate value of instrument point PO and set the direction angle from

PO toward the known point A.

Example:
OPERATIONAL STEPS KEY DISPLAY
Under Coordinate Menu. [Coord]
@ clickistore]. [Store]
@ Use stylus select [Store]
“Store”

77




@ Click[Set] to reset

instrument height or
prism height. After

setting, click[Enter].

[Set]

@ Collimate target p1
prism which the
instrument moves.
Click[Measure]to start

survey.

[Meas]

@ Click[Continue].
The coordinates
of P1 displays at
the bottom of

screen.

[Continue]

@ Click [Store].

Coordinate of P1 will
be confirmed.The display
returns to main menu.
Power off and move
instrument to P1 (Prism

P1move to PO)

[Store]
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@ After the instrument is
set up at P1, power on
and start coord
Measurement. Select Recall
Store, use stylus to
choose “Recall”. Show

as the right graph.

Collimate the former instrument point PO,
click [Set]. The coordinate at Pland
direction angle

toward PO is set. The display

returns to main menu.

© Repeat the steps @N, as required.

Note: To exit, click “Exit” or press “ESC” key.

7.6 OFFSET MEASUREMENT (OFFSET)

There are four offset measurement modes in the Offset Measurement.
1. Angle offset

2. Distance offset

3. Plane offset

4. Column offset
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7.6.1 Angle Offset

This mode is useful when it is difficult to set up the prism directly, for example at
the centre of a tree. Place the prism at the same horizontal distance from the
instrument as that of point A0 to measure .To measure the Coordinate of the
centre position, operate the offset measurement after setting the instrument
height/prism height.

eWhen measuring coordinates of ground point Al: Set the instrument
height/prism height.

e®\When measuring coordinates of ground point AO: Set the instrument height only.

(Set the prism height to 0)

oIn the Angle Offset Measurement Mode, there are two setting methods for the
vertical angle.

1.Free vertical angle : The vertical angle will be changed by rotating telescope.
2.Hold vertical angle : The vertical angle will be locked and never changed by
rotating telescope.

When sighting to A0, you can select one way, [Hold] is to fix vertical angle to the
prism position. When you select [Free], SD (Slope Distance) and VD (Vertical

Distance) will be changed according to the movement of telescope.
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Example:

OPERATIONAL STEPS KEY DISPLAY

(D click[Offset]. [Offset]

@ In the prompted Coord Measurement
VALV): 49939'35" lf;n?-amg tere
dialogue box click[Angle o ewem
HAHR Y 87930'16™  |pist Unit: Meter
Offset] to enter Angle worth oy [ -0.067 |0 Medenels)
It 2-A%Is
intoangle offset Offset B s /angle| | pist
Zerithi(z): 3,122 L e
t Angle Offset
measurement. Mode Occ Distance Offset
column Offset | FPPara.
@ Use the stylus to select Setup | StOre | o ot

“Free VA" (or “Fixed VA")

to start angle offset

measurement.
@ Collimate prism P, Sight
click[Measure]to start. prism P

Measure
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@ Use horizontal clamp

screw and horizontal Collimate
tangent to sight target A0
AO0.

@ Click[Continue]

The slope distance,
horizontal distance [Continu
and height differentia e]

and coordinate from

instrument to point AO

will be shown 1), %*2)

1) To set instrument height or target height, click [Set].

2 2) Click [Exit] to quit.

eSet Inst. Height/Prism Height before starting offset measurement.
oto set the coordinate of occupied point, refer to“6.3.1 Setting Coordinate Values

of Occupied Point”.

7.6.2Distance Offset

The measurement of a place apart from a prism is possible by inputting offset

horizontal distance of front and back/right and left.
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eWhen measuring Coordinate of ground point Al: Set the instrument height /

prism height.

o\When measuring Coordinate of ground point Al: Set the instrument height only

(Set the prism height to 0).

eSetting the coordinate of occupied point, refer to “6.3.1 Setting Coordinate

Values of Occupied Point”.

OPERATIONAL STEPS KEY DISPLAY
(D In Offset dialog box, [Distance
click [Distance Offset]

Offset] to enter into

Dist. Offset.
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@ Move stylus to
“Input”, enter the
offset distance.
When each value is
inputted, use stylus
to move the next

item.

@ After inputting
“dRL", sight the
prism, click [Measure]
[Measure] to start

measure.

@ Click [Continue], the

corrected measure [Continue]
result displays, as
shown in the right

picture. 1), *2)

1) To set instrument height or target height, click [Set].

2 2) Click [Exit] to quit.

84




7.6.3Column Offset

If it is possible to measure circumscription point (P1) of column directly, the

distance to the center of the column (PO), coordinate and direction angle can be

calculated by measured circumscription points (P2) and (P3).

The direction angle of the center of the column is 1/2 of total direction angle of

circumscription points (P2) and (P3).

eSetting the coordinate of occupied point , refer to“6.3.1 Setting Coordinate

Values of Occupied Point ”.

Example:
OPERATIONAL STEPS KEY DISPLAY
@ In Offset dialog box,
click [Column [Column
Offset]to enter into Offset]

Column Offset

measurement.
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Collimate the center
of the column (P1)

and click[Measure]to

measure. After [Measure]
measuring,
click[Continue].
Collimate the point [Continue] | iRl
Measure
(P2) on the left side, IHEE #
Left(iry, | 7094944 Dist Unit: Meter
H H " EDM Mode Fine[R]
as shown in the right Right (R} s
graph.
Click[Continue].
| Measure I Continue | Set I Exit |
Collimate the right
Measure ———  (Parameters
. PPM: O
side of the column HD: i (AR,
Left(Hry | 70%50'45 Dist Linit: Mater
106936'05" EDM Mode:Fine[R]
(P3) R Titt:2-As
| mMeasure | Continue || Set I Exit |
Click[Continue], the golinnlofiet %]
Measure Parameters
. X ) PRM: O
distance between the [Continue] ek # paw: -30
Left(HR): 70°50°45 Dist Unit: Meter
instrument and center RightiHr) | 106°35'59" iﬁ’t“fzﬂf{?s”'”e[”
Result -
of the column (P0) vV @ 59°30'17" HR: 88043'22"
SD: 2.893 N -0.087
will be calculated and HD: 2493 E 0.771
VD: 1.468 z 3.135
displayed 1), 2) Maasire | Continue | Set Exit
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3% 1) To set instrument height or target height, click [Set].

3% 2) Click [Exit] to quit.

7.6.4 Plane Offset

Measurement will be taken for the place where direct measuring can not be done.
For example distance or coordinate measuring for an edge of a plane.

Three random target points (P1, P2, P3) on a plane will be measured at first in the
Plane Offset measurement to determine the measured plane. Collimate the target
point (PO) then the instrument calculates and displays coordinate and distance

value of cross point between collimation axis and of the plane.

eSetting the coordinate of occupied point, refer to“6.3.1 Setting Coordinate Values

of Occupied Point”.
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Example:

OPERATIONAL STEPS KEY DISPLAY
@ In Offset dialog Coord Measurement
VAW W Par?meters
box, click [Plane [Plane Offset] : Egﬂ _3%
LG 87°30'16" Dist Unit: Meter
Offset]to enter into North () | 0,087 DM ModeiFine(s]
) Tilk:2-Axis
Plane Offset (st () 0.004 )
Zerith(Z): 3122 “angle d Dist
measurement Pig2 @iz
’ | Mode Occ Distance Offset
Column Offset | (PPara.
Sollp SIE Plane Offset

@ Sight prism P1,

Plane Offset

Measure

P(HD): 1.726

P2(HD):
P3(HD):

Parameters
PPM: O
PSH: -30

Dist Unit: Meter
EDM Mode:Fine[R ]
Tilt:2-Asis

click[Measure]to [Measure]
start measure.Then [Continue]
click[Continue].

@ Measure the
points P2, [Measure]
Click[Measure] to [Continue]

start measure.
Then click

[Continue].

Plane Offset

P3(HD):

| Measure | Continue ]  Set I Exit |

Parameters
FRPM: O
PSM: -30
Dist Linit: Meter
EDM Mode:Fine[R ]
Tilt: 2-Axis

Measure | Continue |  Set I Exit
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@ sight prism P3, [Measure] | i
Measure%
. : 1.728 PRI
Click[Measure]to PHEN
P2{HD): 1.731 Dist Unit: Meter
) 0.988 EDM Mode:Fine[R]

start measure. PIHD e

| Measure I Continue | Set I Exit |

®)  dlickiContinue] to
Measure# Parameters
. B 1.728 PPM: O
calculate and [Continue] PAGHD): PaM: .30
P2{HDN: 1.731 Dist Unit: Meter
H H ) 0.988 EDM Mode:Fine[R]

display coordinate P3(HD): i

Result
and distance value V :30°46'16" HR: 104°45'45"

s0: 1.931 N -0.394
of cross point HD: 0988 E -0.766

VD: 1.659 z 4.826
between _Measure || Continue I Set Exit

collimation axis
and of the

plane .3%1)

X 1) To set instrument height or target height, click [Set].

eln case the calculation of plane was not successful by the measured three points,

error displays. Start measuring over again from the first point.

oError will be displayed when collimated to the direction which does not cross

with the determined plane.
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7.7 PARAMETERS SETTING

In basic survey, some parameters can be set.

Communication Parameters

Factory default settings are indicated with underlines.

Menu Selecting Item Contents
1. Baud Rate | From 1200 to Select the baud rate
115200 optional

2.Data bit 7/8 Select the data bit

3. Stop Bit 1/2 Select the stop bit.

4.Check None/Odd/Even Select the parity bit.

Mode
When communicating to an external
device, the protocol for handshaking can

5.ACK/NAK Yes /No omit the [ACK] coming from the external

device so data is not send again.
Yes: Omit the [ACK]

No: Standard

Other Parameters

Menu Selecting Item | Contents

1. Coord. NEZ/ENZ Select the display format in the

Ranking coordinate measurement mode for NEZ
or ENZ

2.0cc Save 0 Set/Save Select whether to save coordinate of

occupied point or 0 Set.
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3.Angle Unit Deg/Gon/Mil Select degree (360°) , gon (400 G) or mil
(6400 M) for the measuring angle unit to

be shown on the display

4.Dist Unit Meter/Int.Feet/U. Select the distance measuring unit.
S Feet
Example:
OPERATIONAL STEPS KEY DISPLAY
@ In the main menu [Para.]
vty [ s00arzan e
of basic survey, PSR e D
HATHRY: 78956'17" Dist: Unit: Meter
click[Para.]to enter ECM Made:Fine[s]
Tilt: 2-Axis
into Parameter g Angiel il Dist
Setting. : oset | Hset Hold
d b
Repeat V% HR/HL Zcum ﬂPara

P ter Set X
@) Use stylus to select
COM Parameters | Other Parameters

Data
@ 7 bit () 8hit | Baud: B
Stop Bit
@ 1bit O 2 it
Check Mode
() None (O Odd (@) Even

ACK{NAK
[ @ ves Cilo | | Default

items.
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C||Ck the aygr [v] Parameter Set
COM Parameters | Other Parameters
. ”
@ 7 hit Crebit | Baud:
select the baudrate Stop Br
op Bit
d @ 1hit (2 bit
you need. Check Mode
O Mone (O 0dd @ Even
ACK{NAK
@) ves ) Mo
To use the default [Default]
COM Parameters |Other Parameters |
@ 7 bit Cobt | Baud [N
parameters, Stop Bit
] @ 1 hit Czhit
click[Default]. Chack Mode
O mone O Odd @) Even
ACKINAK
{ @ ves ) Ho ‘ | Default |
oot other [OtherParam
lw Other Pararmeters I—
parameters, click eter] () SRS
@ NEZ W‘
[Other Parameter]. [OEE Save
O 0set @ save
Set as the same Anale Unit
o ®es Ocn  Om |
methoa. Dist Unit
[ @ Meter (IFeet  (O) USFeet
After setting,
click[OK] to quit. [OK]

The display
returns to basic
survey main

menu.
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8. START STANDARD SURVEYINGPROGRAM

In Total station main menu, click“Std Survey”to enter standard surveying

program. The screen displays as follows:

® Multiple Job Files

Standard Surveying program uses different files (with Job name) for raw data,
coordinates and character strings. The job is given alphanumeric names. You

may have many jobs

in the system. You may create a new job for storing data, or you may open an

existing job for data storage. You are also allowed to delete job files.

eTraverse & Topographic Recording Sequences

Backsight and front sight observation options allow user to record traverses or
sets of multiple observations in any sequence. Multiple observations of
front-sights and backsights are averaged dynamically.

A side shot option allows data collection for topographic surveys. Traverse and

topographic collection may be combined.
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o Offsets
A single offset option is activated by a function key and allows manual entry of
perpendicular offsets, or calculated offsets, including remote elevation from a

second angle reading.

e Point Coordinate and String Generation
Coordinates are generated in real-time with optional storage. Stored
coordinates are recalled at occupied stations and used for back bearing

calculation.

eHorizontal Circle Setting
Backsight bearing may be set on the instrument from calculated coordinates

or manual input.

eControl point Coordinate Library
Every control point library is accessible by all jobs for storage of frequently
used coordinates. Control point file may be entered manually, or uploaded

from computer.

ePoint Code Library

Point codes may be selected from the library file.

oEdit and Delete Data
Raw data, point coordinates, control point coordinates and codes may be

edited and deleted in the total station.
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eDownload to Serial Port

Raw data, coordinates can be sent to a computer by using a serial cable.

eUpload Point Code from Serial Port
The point code of total station may be created by uploading codes from a

computer.

eUpload Roads Design data from serial port
Horizontal alignment data, vertical alignment data and cross section data for

Alignment lay out can be uploaded from serial port.

e Point Setting-Out

The standard settingout program calculates bearing and distance, displays
offsets from occupied point to lay-out point after each measurement.
Coordinates of set-out points can be saved and differences downloaded in the
fill-cut files.

Note that the scale factor defined under the SETUP will be used in the

calculation of setting out distances.

oStrings Setting Out
Setting out of points by string (point code) allows the setting out of points on a

line created in design software.

® Road Setting Out

Two options allow the setting out of points by chainage and offset from a road
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alignment. Refer to Road Alignment.

eTraverse Adjustment

The Bowditch adjustment method is used to adjust a recorded traverse. The
traverse is defined by entering start and end points and the intermediate
points are determined from foresight observations.

eResection

Calculate coordinates by known points. The method of calculation is
depending on the data available. Either two points with angles and distances,
or three points with angles only are required. Where more than three points
and up to maximum of 10 points are available the least squares method is
used.

Note that the scale factor defined under the SETUP function will be used is

the calculation.

oOccupied Point ElevateCalculation

Calculate the occupied point by single observation to a known point.

e|ntersections

Coordinates calculate from two known points, with either bearings or

distances.

elnverse
Calculate the bearing and distance between 2 known points, Note that the

scale factor defined under the MENU function will be used in the calculation

of distances.
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®Area Calculation

Calculate the areaof points by Pcode.

eRadiation

Coordinates of a point can be computed by entering bearing and distance.

e®Missing Line measurement
The slope distance, horizontal distance and vertical distance between two points

can be computed.

eBatter boards
It sets out theconstruct area of building. If two points cannot be setout, a batter
board can be placed in the vicinity. The intersection point of the line connecting

two setout points and the batter board can be found.

eTape Dimension
Tape dimension is a program which integrates surveying using a total station and a
measuring tape. This program is especially useful when a quick survey of an object

is required.
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9. PROJECT

In standard survey menu, click [Project].

Record Edit Prngraml [ [TT]|

WETY
Open
Delste

Cption
Grid Factor

Data Export
Data Import

Latest Project » { Measurement Programm

Exit

This menu allows following functions be performed:

(1) Create, open, delete job file

(2)Setting job option

(3)Set grid factor

(4)Data export/import

Standard measuring program require that every time measuring you must create a
job file name, if not, system will create a default file name (default) automatically. All

the measuring results will be saved in this file.

9.1 CREATE NEW PROIJECT

Create a new project file. A job name has a maximum of 15 characters and should be

made up from the letters A-Z,

numbers 0-9 and the minus sign (_# $ @ % + -), but the first character cannot be a
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space.

OPERATION STEPS KEY DISPLAY
@  In[Project] menu, [New]
Informa I
click [New]. Project:a T

Meas Dat| Operator

Coord Dal Erief —E
Fixed Datf

Occ Pt:
BS Pt =
S5 PL Others :
FS Pt:
(o |
@  Inthe prompt dialog Project |- TOES
Informa Project [ash
box, enter name of Enter Projact:a -
Meas Dat| Operator ZOu]k
. . . Coord Da| Erief
project, operator, and information Fixed Dat
Oce Pt
i i i BS Pt:
brief information. o P
FS PL:

After inputting one

item, use stylus to

click the next item. >

1)
@ Inputting a”, click Project Record Edit Program | | [TT]
Information
[Create] to save. The Project:ash.np)
Meas Data: 0O
. . Coord Data: O
new created project is [Create] Foed Data: O
Oce Pt
BS Pt
defaulted as current B
) FS PE:
project. The system
Standard Measuremnent Program
return to standard

survey main menu. X

2), X3)
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1) Project: All the measurement data will be stored in this file.

Operator: Operator’s name (Can be default).

Brief: Brief information of the project. (Can be default)

Other: The operator can enter other information, such as instrument

model.( Can be default)

32) Press [ESC] key to exit the screen without saving the settings.

3%3) If the project exists, the system prompts “Project are the same!” So, select

OPEN option to see a list of current jobs before creating the new job if you are not

sure which jobs currently exist.

9.20PEN PROJECT

Example:

OPERATION STEPS KEY

DISPLAY

@ In [Project] menu, ,
Click[Open] or press [Open]
[A]/[ V] to select. The [A]/[V]
screen lists all jobs in

internal memory.
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@ Double click to open the
project, or input project

name in the Name field.

® In the prompt dialog box,
double click project name to
open the project. All the
measurement data will be
stored in this file. The display
returns to standard survey

main menu.>X1)

2¢1) Press [ESC] to quit and return to last screen standard survey main menu.

9.3 DELETE PROJECT

Example

OPERATIONAL STEPS KEY DISPLAY
(@ In [Project] menu, DeEtelRiojest

(?thg'r‘lp + | Project I Last wisit tim

Click[Delete] or press [Delete] L == default.npj 2008-12-3
(C Del Partial project [ ash.npj 2008-12-9

[A]/[V]toselect. The File Option
] Raw Data File

screen shows as the [ coord Data Flle
[ Fil-cut Data Fle ZI:I E‘

right graph. [ %Sect Data il |———————
[ Hz &lignment File -
[ v slignment File | Browse | Delete |
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@ Double click the project

you want to delete.

The system defaults to
delete all projects. To delete
some data of the project, click
“Delete Files” and then
choose the data files need to

delete in the File Option. 1)

Delete Project

%‘;’TP ot Last vist fir
ElARLE default.npj 2008-12-3

(C Del Partial praject 2008-12-9
File Option
[ Raw Data Filz
[ Coord Data File
D Fill-Cut Data File ZI:I D
(O e Ei s \SouthDisk WinTShashiash.np
[ Hz alignment: File
[+ alignment File Browse " Delete I

Delete some files:

Delete Proje

Option Project Last it tir
O Del Propect Jefauit o) 2008-12-3
@) Del Partial project 2008-12-0
File Option
[ Raws Data File
Caord Data File

Fill-Cut Data File ZI:I m
X-Sec.t Data F“Ef lm
[T HZ &lignment File
[ wT aligrment Fle Browse Delete |

3 Cclick[Delete]. The

system shows”Delete
successfully!”

%2)~3%3)

[Delete]

Option Project | Last visit tin

O Del Project default.npj 2008-12-3
@ Del Partial proect || ash.n 2008-12-9

Delete Project m

Delete successfully!

| 0
¥-Sect Data File

) _||"\SouthDisk\WinTSash\ash.np
[~ HZ Alignmenit: File

[ vT alignment Fle Browse Delete

File Option

»<1)Delete all projects: Delete all content of the selected job.

2 2) Current project can’t be deleted.

2% 3)Click[Browse]to view project in internal memory.
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9.4 PROJECT OPTION

OPERATIONAL STEPS KEY DISPLAY
) In [Project] menu, i ot = |
. . . Infurn'!ati Fixed File
click[Option](or [Option] I'E?Dtg? @0 Oof
Coord Dat: i
press [A]/[V] to Fixed Data %ﬂég Disniay

oOce Pt

f
Coord Save
@ On ) off

Layout Save
screens as the @ on ) off
| set
right graph.

select), the

@ Click each item to Project Record Edit Program | | 7|

Information

set. Click [Set] to [Set] Project:default.npj
Meas Data: O
CoordData: O

return. Fixed Data: O
Oce Pt
ES PL:
S5 P
FS Pt:

Standard Measurement Program

Options:

Fixed File: Set the fixed point [On] or [Off].

If it is set as [On], when the fixed point file will be scanned for coordinates before
prompting for the coordinates. When the same point number is saved in
coordinate database or fixed database. The data in [coordinate data] will be called

up.

2) If the station file option is OFF, the fixed point file is not searched.

Coord. Display: Set whether to display coordinate of NEZ during measurement.
Coord. Transform: Set whether to calculate and save coordinate.

If set as [On], when the measuring mode is H/V/SD or H/HD/VD, the coordinates

will be calculated and saved automatically.
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2) If set as [Off], the calculated coordinate will not be saved.
[Note]: In adjusting traverse, to save coordinate or set the calculated bearing angle
into instrument, this option should be set to ON.
Layout Save: The setting of storing layout point coordinates, when the
coordinates are saved, each layout point with designed coordinates and layout

coordinates and cut or fill

height will be listed.
XNote that System Setting apply to all jobs, when it is changed, all jobs will be

affected.

9.5 GRID FACTOR

Measured horizontal distance is multiplied by the scale factor in coordinate
calculation. The raw data is not altered by the scale factor. Enter the scale factor
and the mean elevation into screen, the downloaded raw data will contain a
scale factor record. The following grid factor is used to calculate coordinates.

Calculation Formula:

R
1. HEIGHT FACTOR= R- ELEV

R : The average radius of the earth
ELEV: The height of the mean sea level
2. SCALE FACTOR
Scale factor: the scale on the measurement station

GRID FACTOR
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Grid factor = height factor x scale factor

Distance Calculation

1. GRID DISTANCE

HDg = HD x Grid factor

HDg: Grid distance

HD : Ground distance

2. GROUND DISTANCE

HDg
HD = Grid

Enter the scale factor and elevation.

Example:

OPERATIONAL STEPS

KEY

DISPLAY

@ In [Project] menu,
click [Grid Factor](or
press [A]/[ V] to
select), the screen
displays as the right
graph.

[Grid Factor]

|Pruje|:t Record Edit ngrarn‘ | 11|

Informatio

| Grid Factor

Scale :

Elevation{m): IO—

Scale: 1.000000

| Enter | | Cancel

® Input the Scale

and Elevation.

Project Record Edit Prugrarn‘ | 11|

Information

Grid Factor

Inégput—M8¥ M
Scale

Elevationim): 1000

Scale: 0.999843

| Enter I ‘ Cancel |
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@ The system |Pn:|ject Record Edit Pruglaml | 1]

Information
calculates the grid [Enter] iR AR
Meas Data: O
. Coord Data: O
factor. Click[Enter]. Fived Data: O
Oce Pt
H BS Pt:
The display returns et
FS PL:
to standard survey
Standard Measurernent Program
main menu.

Note:1. Inputting range of scale:0.990000 ~ 1.010000. The default value:
1.00000

2. Inputting range of average altitude: -9999~9999The default value: 0
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10. DATA EXPORT/IMPORT
10.1DATA EXPORT

Measuring data coordinate and data of dig/fill, cross section may be exported to

specified location.

OPERATIONAL STEPS KEY DISPLAY
@  In project menu, [Data
click[Data Export]. Export]

@ In the prompt dialog,
click the data you [Export]

want to export.

Click[Export].

@ Select the place to

save export data Input
file name in the Name

field.
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@ Click[OK], then data is

export to appointed
position. And the
display returns to
standard survey main

menus.

[OK]

Gave As...

() \SouthDisk\WinTS\defaulty

Name: [ashl bt Type: [Text Fie (*.txt)

SD CARD STORAGE:

N7/N9 allow surveyors to restore data into SD card.

Export the data you need to the disk inside of the total station first. System will save

the result in TXT form.Plug in the SD card,and then you could find that icon of SD card

in N7 /N9 system.Copy the file you need to SD card and disconnect it from total station.

SOFTWARE EXPORT

Export the project you need to the disk inside of the total station first. System will

save the result in TXT form. Then connect the N7/N9 total station to computer with
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the USB cable after checking that if there Windows Mobile Device Center software

has already been installed. Windows Mobile Device Center will show as follow:

At same time this icon will appear in your My computer.
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Now you should find the TXT form file in Mobile Device and copy them to your PC

disk.The process is completed.

10.2 DATA IMPORT

Coordinate files for setout, fixed point and code library files, alignments and cross

section files for setout may be uploaded from a computer to the total station, then

import to the project.

Example:

OPERATION STEPS

KEY

DISPLAY

@ In Project menu, click

[Data Import].

[Data

Import]

Recnrd Edit Prngraml | [TT]| |i|

Newy
Open
Deleta

Option
Gricl Factor

Data Export
Data Import

Latest Project » H Measurement Program

Exit

@ Select the data type
you need to import,
and click [Import]. X
1)

[Import]

Project defa
Meas Data: @ coord Data

Coord Data: () Fixed Data
Fixed Data:
i (O code Data

(O HZ Alignment
(O v alignment

(O) X-Sect Data
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@ The imported file is

found.

@ Click [OK], data is

imported to
appointed position
and return to standard

survey main menu.

[OK]

PX1)HZ Alignment: Upload a horizontal alignment for road design layout.
Data format please refer to appendix A. There is only one start point can

be existed in a block of horizontal alignment data; otherwise it may cause

some mistakes.

VT Alignment: Upload a vertical alignment for road alighment layout. Data

format is described in Appendix A.

X-Sect Data: upload a design cross section file for road design layout: The

uploaded cross sections cannot be edited nor downloaded. Data format is

described in Appendix A.
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11. RECORD MEASUREMENT DATA

The RECORD menu is mainly used for collecting and recording raw data. It allows
setting occupied point and backsight bearing, start backsight observation, foresight
observation; sideshot observation and cross section observation. In standard survey

main menu, click [Record]

Project Edit Program [T}

Informaf ==tP
;mjectt)’ct‘ BS Ohs
as Da

coordpaf F° Obs
Fixed Dat] 55 Obs
Occ Pt X-Sect
ES Pt:

S5 Pt

F5 Pt:

Standard Measurernent Program

11.1 SETTING OCCUPIED POINT AND BACKSIGHT
POINT

Example:

OPERATIONAL STEPS KEY DISPLAY

@ In[Record] menu,

click [Setup] 1) [Setup]
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@)In “Occ PT” input the point
name. Click [Info].

A: The system will start
searching function. If the
point name doesn’t exist in
internal memory, system will
prompt to input coordinate As

shown in the right graph.

B: If the point name exists in
internal memory, system will
call up the point
automatically and display on

the screen.
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foccsmspe ]

Occ oord Ed
g

Pt 1

et Code

String
BS H

BS g lO—

Az

Rese

q Pt 3

In Code kzd

String

e 986.457 —
E 487.441 ||
z 458.654 B
-
ReseThGN | Eevaton | Set

C:
Occ & BS Set ]
0occ
OccPt: |3 F ‘
Inst. Hi: [1,5 Cade Data
ks lkzd— Fixed Data
Coord Data
BS

BS Pt: List
RHE [16 | Info
Azimuth:

Resection I‘ Elevation ” Set
\Z
Pt Code Morth |
> 1000.000
3 kzd 986,457
T | 0
Search || Start I‘ End ” Load |




@Input the backsight point.

Occ & BS Set
Occ
Occ Pt |3 List
Inst. Ht: |1.5 Info
ot flod
BS
BS PL: I List

Azimurth: I

R, HE: |1.6 Info

@ The system calculates the

azimuth.

Resection Elevation Set
Occ & BS Set
Occ
Occ Pt |3 List
Inst. HE: (1.5 Info
Coder |kzd
BS
BSPt: |2 List

Azimuth: 88029'11"

R.HE [1.6 Info

Resection Elevation

®) Click [Set] to enter into BS
Set function.

Bks: Bearing calculated by

system or entered manually.

HR: Current horizontal

azimuth.

[Set]
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®

A: If click [Set], the HR

displays as the azimuth.

B:

If click [Check], backsight
point coordinate will be
checked by measuring the
slope distance of backsight

point.

C:

If click [Enter], the current
horizontal angle is recorded as
the initial backsight direction,
and use for coordinate

calculation.
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(@DcClick [Enter] to finish setting
BS point and return to [Enter]

standard survey main menu.

1) Resection: The resection function key which is used to calculate the occupied
point coordinate.
Elevation: The function key for measuring the elevation of a point

Details see “11.1.1Resection” and “11.1.2Elevation of Occupied Point”

Y Note: If the point exists both in the coordinate data library and fixed data library,

then data from coordinatedata library will be used.

11.1.1Resection

If the coordinates of an occupied point are unknown, a resection can be performed
to calculate these coordinates. A resection involves the measurements from an
occupied point to several other known points. It is possible to perform a resection
by measuring angles and distances or by measuring angles only. The type of
measurements influences the minimum number of observations needed to
perform a resection. In case of angle as well as distance measurements a minimum
of 2 observations are required, by measuring angles only a minimum of 3

observations should be performed.
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OPERATIONAL STEPS

KEY

@ In [Occ. & BS Set]

menu input
occupied point
name, click
[Resection]. If the
point name doesn’t
exist in internal
memory, system will
prompt to input
coordinate after
saving the data, click

[Resection].

[Resection]

Occ
Oce|

Inst.

Azim

Rese

DISPLAY

EI"

ot
1

Resection
Pt dHa dia

@) Cclick [Add] to add a
new resection
measurement. As
shown in the right

graph.

[Add]

el
Delete
Point Measurement
Input——— Parameters

Pt I'ﬂ— PPN O
PSM: 20
R. Ht 1.6

Dist Unit: Meter

EDM Mode:Fine[S]

Meas Result ———————— [
Ha 82°14'16"
WA 161948'59" Record
sD Measure
HD
VD Mode
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Point Measurement

Input the number of Input PT,
Input — -;;I\:Iamueters
. . . . Pt l— 3
known point which prism height 11 PSw; -30
RoHE 1620 Dist Unit: Meter
used for resection Meas Result ?ﬁ’tm "C")?deIF'”E[S]
. . HA, 84°41'25"
and prism height. va [ 161°4359" Record
e Measure
HD
WD Mode
Click [Mode] to
I::Ju': Meas Mode
choose measure [Mode] option————
R | @ Frels] prer
mode. Meas R | ' Fins[N] ns(S]
Ha I- ) Fine[R]
VA I' () Track d
0 I' ) angle C
o [ Enter
wD I' ‘
|
. Point Measurement X
[ |
Sight the center of
Input ——M8¥ M -;;hr'lamgters
. . Pt l— 3
target prism; click [Measure] i1 PoM: 20
RHE |1 620 Dist Unit: Meter
= =
[Measure] to start Meas Result Tﬁ’t“:‘“ “S?deF'"E[S]
HA 84931'23"
measure. v W Record
5 4.775 Measure
A 4.719
VD [ p.731 Mode
After measuring, click —
. PPM: O
[Record], a dialog box [Record] i

shows as the right
graph. Click [OK] to
record the data to

the project.
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H
WA
< 4.775 Measure
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W o731 | Mode




@

The system returns to

resection main
menu. The screen
displays the PT just
measured If the
coordinate is
unknown, system will
request user to input
the coordinates and
then return to
resection main

menu.

l | ol
el:
scale:

‘ Add " Delete " Para. I‘ Coord || Enter

Click [Add] again,
repeat steps @~®)
to finish measuring
and recording other

resection points.><1)

[Add]

Resection

Pt dHa oA i
i1 0.0000 ]
12 0.0000 -7.2604

4| |

el: -433.717

scale:

‘ Add " Delete I‘ Para. " Coord || Enter
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@ In case 3 angle

Pt dHa dwa |

measurements or 2 [Coord] E 90000 e
. North | 1897.529

angle and distance East | 53405
measurements have Zenith | 893.400

4] I Enter I i
been performed, the el 433,717

scale:
coordinates of the ‘ Add ” Delete || Para. || Coord || Enter

occupied point can be
displayed by pressing
[Coord]. Click

[Enter].>%2)

3% 1) On the lower side of the screen discrepancies (el) or the standard deviation in
N, E, Z direction (sN, sE, sZ) of the occupied point will be displayed. Discrepancies
will be shown in case two distance measurements have been performed. They are
calculated using the following equations.

el = HD12 (Calculated using measurements) — HD12 (Calculated using known
coordinates)

HD12 denotes the horizontal distance between the first and second point.

3% 2) If the distance of more than three points or angles of more than four points
have been measured; the standard deviation will be displayed instead of
discrepancies. The number of residuals shown depends on the parameters selected.
Generally, the worst observation will have the largest residual. This observation can
be deleted by placing the bar on this observation using the arrow key and then
press [DEL]. The observation is removed from the list. The coordinates of the
occupied point, its standard deviation or discrepancies and the residuals of the

remaining observations are automatically recomputed.

By clicking [Para.], the parameters which are calculated during resection can be
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selected. The following screen will be shown.

Res. Parameter B3

12 Option e

13 Elevation Cale. ([~
Res. Meas Save
Grid Factor Calc,
Grid Factor Save

< | o
sh: -1857.234 293.008
scale:
Add | Delete | Para. ||—C|:||:|n:| || Enter

olt is possible to select whether the level of the occupied point, a scale factor or
the backsight bearing (‘Calculate Bkb’) should be calculated. Furthermore it is
possible to select whether the calculated scale or the measurements which have
been performed (‘Store res meas’) should be stored.

e After setting, click [Enter] to return to the main resection screen, saving the
changed mode and (re)calculation of the occupied point, residuals and the

required parameters.

CgPress [ENT] in the resection main menu will quit this function and save the

coordinates of the occupied point. In case ‘Store res meas’ was turned on in
[PARAM], the measurements which have been performed and which are shown in

the box will be saved as well.

Cﬁ In case ‘Calculate Bkb’ in [PARAM] was turned on, the backsight bearing will
be calculated and set by pressing [ENT] key and leaving the main resection screen.
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The calculation will use all measurements which are shown in the box. In order to
calculate a backsight bearing of high quality:

The residuals of the horizontal angle should have low values.

The user shouldn’t change the horizontal angle when leaving the main resection

screen.

NOTE :
1) The measurements can be performed in any order. The point numbers shown in
the box in the main resection screen will be sorted by horizontal angle.

2) When 3 points are used for resection using angle measurement only, you must

P2

Pl P3

consider the “danger circle.” Occupied Point

E.g.:

1) If p1, p2, p3 and OccPt fall on the circle, the result can not be computed.

2) If the point is near the circle then the result is unstable.

3) Residuals are useful to avoid that observations of low quality will be used
for the resection calculation. However, in case of a small number of
observations or a bad geometrical constellation of the points it is possible that
one bad observation influences several residuals.

4) The unit of residuals is similar to the unit of the measurements performed.
However the residuals of horizontal angle and vertical angle are always

displayed in decimals. E.g.: 3°49’ 50" shows as 3.4950
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5) The message ‘Occupied point coordinate is not computed ’ is shown if the
calculated scale is not within 0.9~1.1.

6) More than one measurement to the same point can be performed during
resection. In that case the character ‘*’ is placed behind the point number. The
average of the measurements to same point is used for the calculations.

7) The following table shows which residuals will be shown.

AH: The residual of horizontal angle. AV: The residual of vertical angle

ASD: The residual of slope distance.

NOTE: The residuals which will be shown depend on the measuring mode and

whether elevation is calculated.

Calc. Elevation : ON |[Calc. Elevation : ORF

Meas Mode : H/V/SD | AH, AV, ASD AH

Meas Mode : H/V AH,AV AH

11.1.2Elevation of Occupied Point
If the elevation of a point to be occupied is not known but a point of known elevation

can be observed, then the station elevation can be computed.
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Example:

OPERATIONAL STEPS KEY DISPLAY
@ In [OCC' & BS SEt] u-Parameters
main menu, click [Elevation] Pt I 523 ,3%

RHE [162 Dist Unit: Meter

i X EDM Mode:Fine[S
[Elevation].>¢1) Meas Resuilt———— | oot ne[s]

HA 85°02'06" "
va [ 81°12'02" Recor
S Measure
HD
{in) Mode
@ mnputknown PTand | nputPT
Input———Parameters
. . Pt C
Prism height, and Target 4 PSH; -30

RoHE {162 Dist Uinit: Meter

EDM Mode:Fine[S]

sight the center of height Meas Result b
) ) Ha, 84°33'38"
prism. Click [Measure] va [ BI°1202" Record
sD BBE——
[Measure] to start o —— LTSS
vw [ Mode
survey.
i Record
@ Click [RECOI’d]. [ ] Input Parameters
- jter
Point Meas hels]
Ha @ Record current Obs Data? | |
WA H
=D 4.776 Measure
HE 4.720
VD [ o731 Mode
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@ Click [OK] Occ oord Ed X
. Occ
A: If the point name Pt o
Nt oo [T
doesn’t exist in internal ) —
. BS N fo
memory, system will [OK] == —
. Riz |0—
prompt to input poe
coordinate As shown in Resel
the right graph. System
0Occ oord Ed X
. [8]atx
calculates height of L
Mt code g @
occupied point 9 string
. BS— N 100
automatically. B3 ¢ T
flz g fo_|
Azim
e
ReseLﬂUﬂ-"_Elmﬂﬂﬂ_h't
0cc oord Ed b4
0cr| ot IQ— st
e g [f@
£9 shing
BS— M 100
i T %
. Rl z vonm— ]
B: If the coordinate of the - 1881
M
point exists in the file, ResectiOm | Eevauom 1 set
System calculates height
Occ oord Ed X
. . On
of occupied point e B 8
b code (pm—— [
automatically. X stwng[
BS— M 3754 763
BS ¢ ! Ist
-1208.595
flz Josiz fo_|
Az
Resec! ot
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11.2 BACKSIGHT OBSERVATION (BS OBS)

For record the raw data of backsight point.

Back Sight Observations only can start after setting of occupied point and backsight

[Record]. A dialog box
shows as the right

graph.

pe | s/o1112° e 11

point.
Example:
OPERATIONAL STEPS KEY DISPLAY
@D In [Record] menu click [ IEERE Al
Ha, 84953'28" pt J11
[BSObs] or press [BSObs] va [ g1912'02" RHE [1.62
=in] Mote
[A]/[V]to enterinto HD
YD
BS measurement =
ecord
Dist Unit: Meter Measure
EDM Mode:Fine[S] Mode
@ Input PT and R.Ht BS Measurement
' Ha, pt |11
(Prism height is Input PT, VA RHE [1.864
D Note
needed only in R.Ht. HO
) VD
elevation measuring). e e —
PPM: O E—
i ; PSM; 20 T
Sight prism center, e, iy Measure
EDM Mode:Fine[S]
click [Measure] to Tit: ot (Tl
start survey.
@ After measuring click [Record]

va [ 81°12'04"  RHt [1.864

WD @ Record current Obs Data?

0Kl X

rd
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@  Click [OK] to record [OK]

data and return to
standard survey main

menu.

[NOTE]: Back Sight Observations only can starts after setting of occupied point and
backsight point. Otherwise system will prompt to set occupied point and backsight

point and access BS OBS screen.

11.3 FORESIGHT OBSERVATION (FS OBS)

The data of Foresight Observations mainly used for the traverse adjustment
calculation.

After setting Occ. point and BS point, the measuring begins.

Example:
OPERATIONAL STEPS KEY DISPLAY
@  In[Record] menu click EElbeastiement]
HA, 87°11'19" =3 1
[FSObs] or press [A]/ [FSObs] va [ 81912'04"  RrHt [1.864
sD Mote
[¥]to enterinto FS HD Code
WD String
measurement. e e
PR O -
PSk: -30 Record :| Measure
Dist Unit: Meter s
Frﬁ)tM I'\S?deIFInE[S] Mode Code
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@ Input PT,R.Ht.X%1), X Input PT, | |t
e | 1519%347" @ L
2) R.Ht va [ 81°14'40" Rt [1.0f
sD MNote
HD Code
YD String
Parameters
PP 0O
PSM: 30 Record | Measure
Dist Unit: Meter
E’TtM I\Cflj?fde:Fme[Ej Mode Code
® Input code, or click Eodbjoad
E-1
[Code] to call up from
code list. System lists
stored codes. Click the
“+” before the needed
code layer. Double click
the needed code.
@  system prompts the
B 1
dialog box. Click [OK] to [OK] ~ ENAiE
select the code and Sl o] ]
@ Load selected Code?
return to measure
screen.
® To change measure 8
He nde X
mode, click [Mode]. [Mode] A Option
=D @® Fine(S]
Click“O” before the HD O FinelN] F—
WO () Fine[R] ———
mode, and click paramal | O Track
FPM: 0O O Angle
[Enter]. ;STUSt feasure
st Ll
=M Mo, Enter
Tiit: Off (Guits
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®

Click [Measure] to

Ha | 146956'37" Pt 2
start survey. Measure va | 81°14'91"  RHt [1.683
=
After measuring, the Record HD LI EJ S
. . D @ Record current Obs Data? [~
results display. Click e
PRI
H PSM: -30 Ri d | M
[Record], a dlalog st oo i ecor! easure
EDM Mode:Fine[S]
box prompts as the Titt: Off Mode | Code
right graph.
@ click [0k, N. E. z | [OK]
HA 146°56'36" Pt >
coordinates display. va [ gioiaai®  ewr [1en
0 [ | North [ 3750.818
W [| East [ -1206.028
VP l_ Zenith 0.542
Paramet|
PRM: O
PSM; -30 Measure
Dist Lnit: Meter
Eﬁ)tM I\g?rde:Fme[s] Mode Code
Click [Enter], the results [Enter]

are saved, The display
returns to standard

survey main menu.
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11.4 SIDESHOT OBSERVATION (SS OBS)

OPERATIONAL STEPS KEY DISPLAY

@ In [Record] menu

He | 146°56'40" pt L
click [SSObs] or [SSObs] va [ 81914'41"  RHt [1.683
sD Note
press [A]/[V]to HD cods
VD String
enter Ss Parameters
PPM: O - -
Measurement. ;!‘TU;? - iRecord | Measure | Mode
.Erﬁ)tM I';?deIFInE[S] Code HV.R | Function

S5 Measurement

v [ 147920112"  pr |1 T
2 Input PT, R.Ht. Click va [ BIo1#41" _ Rt [1.683
sD e Hote
[Measure] to start Input PT, HD e
WD
measure. R.Ht CEETES =
PPM: O
[Measure] PR -ED Record u Mode

Dist Unit: Meter
EDM Mode:Fine[S]
Tilt: Off

Code HV.R |Function

(B After measuring,
Ha 147920°10* Pt |1

the results display. va [ 81°14a1"  Rrit [1.683
Click [Record], a [Record] HD o] ]
X WD @ Record current Obs Data?
dialog box prompts o

PP

PSM: -30

Dist Unit: Meter
EDM Mode:Fine[S]
Tilt: Off

Record |Measure | Mode

as the right graph.

Code HV.R |Function
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]

@ Cclick [OK], N+ E. Z
Ha | 147°20010° o 2
coordinates display. VA 101442 aur [1 mez
5o North 3750.796

|
[OK] r
o ll: East [ -1206.052

L Zenith 0.543

P.
e e
PSM: -30
Dist Unit: Meter
EDM Mode:Fine[S]
system prompts Tit: off

whether to cover
Ha 147920'10"  pt |2

the point. va | 8191442"  RHt [1.683

oo EEIIN

& 2Pt has aready existed, Cover?

If the point exists, Record |Measure | Mode

Code HV.R |Function

P;M: '3_0 Record |Measure | Mode
Dist Lnit: Matar

EDM Mode:Fine[S]
Tilt: Off

Code HV.R |Function

@ Click [Enter], the

measurement results
are saved. [Enter]

Repeat @~® to

finish measurement.

1) Click [Mode], to select measure mode among Fine[S]/Fine [N]/
Fine[R]/Track/Angle Meas.
2% 2) Click [Code] to call up code from code list.

3)HV.R: Function used to record raw angle data.
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FUNCTION KEY

In [SSObs], click [Function], the function menu prompts.

55 Measurement

Ha 147°20'09" pt |3

W 81°14'41" RHt |1.683

j=inl 4 768 Mote
HD 4.712 Code
e 0.726 String

Parameters

Offeet Meas
Record | H Plare Offset
Code Pt ta Line Mode
Ctrl Input

11.4.1 Offset

Apply the following procedure to a point which can not be measured directly.

Measured data change to raw data directly.

A radial (forward) offset is along the line of sight, with positive away from the

instrument, and a tangential (right) offset is perpendicular to the line of sight
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with positive to the right, as viewed from the instrument. A vertical offset is

positive upwards.

oOffsets may be entered manually if measured by tape, or calculated by
measuring a second angle to the required point.
A tangential offset may be calculated by recording a second angle to intersect

with the perpendicular offset from the

current observation. This method can be used to obtain an approximate position
for the center of an object, for example a tree. Take a shot to the side of the
object. When the offset screen has been selected, sight the center of the object,
and press [Horizon] to read the horizontal angle. A perpendicular offset from the

original line of sight will be calculated and entered to the screen.

\

To calculate a vertical offset (remote elevation), make an observation to an accessible
point above or below the point required. When in the offset screen, sight the point
required, and press [Vertical]. The vertical angle will be used to calculate the
difference in elevation from the ground to the point above or below. The offset will
be written to the screen. Make the current target height has been entered into the

point code screen before selecting [Offset].
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Record an observation as close as possible to the required point.

OPERATIONAL STEPS KEY DISPLAY
@ In [s5] measurement, Measure
Ha, 147920'14" et 3
sight the prism center. va [ 81915'20"  RHt [1.683
) sD 4.768 Hote
Click [Measure] to start HD 4713 Code
vD 0.725 String
measure. rParameters
FPM: O - .
s -30 Record [Measure| Mode
Dist Unit: Meter i ;

EDM Mode Fine[S]

it Off Code HV.R |Function

. . : S5 M it
(@) Keep the instrument still, | Function

H& 147220 Pt |3

click [Function]. va | 81°15'20"  RHt [1.683
sD 4,768 Mote

A dialog box prompts as HD 1713 Code
VD 7

the right graph. F'aramta-tt:,-rsujr25 e
Egm; _EDD pecord |H Offset Meas
Dist Unit: Meter Plane Offset
EDM Mode:Fine[S] Code Pt to Line Mode
Tilt: Off Chrl Input

@ In Function menu, click [Offset] _
v [ 147920'16"  pt 3

[Offset] to enter Offset va | 8 —

0
measurement. HD Awar o
VD Right |0
Paramete; VT 0

PEM: O 0 calllF
Harizon | Vertical
per 30 [vertcal

- TeToTo Mode
Dist Unit: Meter

EDM Mode:Fine[S]
Tilt: off

Code HV.R |Function
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@ Input away offset

manually. Away: offset

along the line of sight

Input
Away

offset

HA 147°18'11"  pt

—

va [ g
D
HD

Dist Unit: Meter

Offset Meas
Ay H—
- Right o
paramete| =13 IO—
Egm _300 Horizon | Vertical

Mode

EDM Mode:Fine[S]
Tilt: Off

Code HV.R |Function

@ Collimate offset target
point, press [Horizon] or
[Vertical] , the offset
value will be computed
and displayed on screen

Right: The offset value for

right/left direction.

(Corresponding [Horizon]

key).Vertical: the offset value

for vertical direction.

Corresponding [Vertical] key).

[Horizon]
or

[Vertical]

Ha 148%16'15"  pt

—

va |

Paramete|
PPM: O A

Hnnznnl
PSM: -30

Dist Unit: Meter

g Offset Meas

Awiay |2
HD I
D I— Right  ]0.004

Vertical (0,308

Enter

Mode

Mode

EDM Mode:Fine[S]
Tile:_ Off

Code HV.R | Function

@ Click [Enter] to return to

SS Measurement screen,

the Offset Mode displays.

[Enter]

S5 Measurement

HA 148°16'16" Pt

WA 81°15'20" RHE [1.683

sD 4,768 Mote:

Ko 4.713 Code

D 0.725 String

Parameters Offset Mode
PRM: 0

ahth Record |Measure | Mode |
Dist Unit: Meter

EDM Mode:Fine[S] :
Tt Off Code HV.R |Function
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@ Click [Record], system

calculates coordinates of

target point.

[Record]

HAI 148916'15"  pt |4

VA 1041550" prr [1 Aoz

|
so [ | North [~ 3749.058
0 [ East ~1205.058
o I_ Zenith 0.850

Paramet: =] Hode
PRM: O Enter ]

3k =2 Record |Measure | Mode
Dist Uit Meter
EDM Mode:Fine[S]
Tilt: Off

Code HV.R |Function

Click [Enter] to return to

SS Measurement screen.

[Enter]

He 148°16'16" M

VA 81°15'20" R.HE |1.683

sD 4,768 Mote

HD 4.713 Code

L 0.725 String

Parameters

PRM: 0O

3 =2 Record |Measure [ Mode

Dist Unit: Meter
EDM Mode:Fine[S]
Tilt: Off

Code HV.R |Function

11.4.2 Plane Offset

This mode is similar with [PROGRAM] >

[offset] - [Plane Offset] .

Example:
OPERATIONAL STEPS KEY DISPLAY
@ In SS Measurement, [Function]

click [Function].

Ha 145°56'38" Pt M
VA 81°15'20" RHE |1.683

sD 4.768 Nate

A 4.713 Code

A 0.725 String

Parameters

E;m _300 Offset Meas
= Record | M

Dist Unit: Meter Plane Offset

EDM Mods:Fine[S] Code Pt to Line Mode

Tit: Off Ctrl Input
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@ Click [Plane Offset] to SsMeamrement x|
[ ] He 145°56'38" Pt [

enter into Plane Offset [Plane va | 81°1520"  RHt [1.683

D Plane Offset Set B

Measure. Offset] D' [ ]Plane not defined
VD
. . Plane Offset: Off
Click [Define], to 7|
[ 1 E;hzl?mDEt Define ||| 'On Off

enter into Define D.EM: -30 Record |Measure | Mode
Dist: Lnit: Meter

. . EDM Mode:Fine[S] _
Plane function. Click Tit: Off Code | HV.R |Function

[Off] to return to SS

Measurement.
(B sight the first pointof | [Measure]
Input ————————————Parameters
f Pt M— PPM: O
the plane; click PSM; -30
RoHE |1.683 Dist Unit: Meter
[Measure] to start MEEIRREITE ;ﬁ’tM I‘g?fdeﬂne[ﬁl
HA 145956'37" y
measure. v 81915'20" Recor
=0 Measure
HD
WD Mode
@ After measuring click [Record]

[Record].

ter
Point Meas nels]
Ha @ Record current Obs Data? 17
VA
4o 4.747 Measure
In 4.692
vD [ o722 Mode
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Repeat steps @N@
to finish measuring
other two points for
entering reference

plane.

Point Measurement

Input

Pt :- m
RoHt [1.683

rParameters
PRM: O
PSM; -30
Dist Linit: Meter
EDM Mode:Fine[S]

Meas Result

Tilt: Off

HA, 145956'36"
WA 81°15'20"

Record

5D 4.746

Measure

HD 4.691

Mode

ke 0.722

results of Plane Offset.

® After defining the [On]
Ha | 146°12'24"  pt 4
Plane, the system ve [ 8191520"  RHt [1.683
) D Plane Offset Set
prompts as the right HD [Plane Defined
VD -
raph. Click [On] to Plane Offset: OFf
grap [ ] ;;I\T:xmgt Define on Off
open Plane Offset PSM: 20 Record |Measure | Mode
Dist Unit: Meter
function. Xl) .EthM I‘\é?fdeznne[s] Code HV.R | Function
(@) Start Plane Offset
Ha 1470934'27"  pr |4
Measure. Sight the va | 47°34'41"  RHt [1.683
=0} 2.301 MNote
target point on the HD 1.699 Code
WD 4
. 1.552 String
plane. The distance Parameters e p——
from this point to the P.SM: '3_0 Record |Measure | Mode
Dist Unit: Meter
instrument displays. %JtM E%“EIF'“E[S] code | HV.R |Function
. %
Click [Record] to record | [Record]

Ha 151926'43"  pt

P

7024"'42" B

ur [1 ro2

I
l_ North IW

W [T East [ 1207789
=

Zenith 1.541

Paramet = 7 [t Mode
PPM: O Enter I

Record
Dist Linit: Meter

Measure | Mode

EDM Mode:Fine[S]

Tit: off Grite

HV.R [Function

138




© ciick fenter] o save

Ha 153938'52" pt |7

measuring results. [Enter] VA 47934'43" RHt [1.683
=0 2.276 MNote

Repeat steps D~ ® HD 1.680 Cocle

to finish measurin - 1535 St

g Parameters Plane Offset Mode

PPM: O

other points on the [Pk S Record | Measure | Mode

Dist Unit: Meter

EDM Mode:Fine[S]

plane. Tt off Code | HVR |Function

2¢1) [On]: Function key used to display “Plane Offset”. In SS Measurement screen

“Plane Offset Mode” shows

[Off]: Function key used to shut “Plane Offset”.

11.4.3 Pt. Line Mode (For Measurement from Point to
Line)

This mode is used for coordinate measurement of target points P which treats A

(0,0,0) as the origin and line AB as the N axis. See below:

z
N
B
Straight Line A
L e S Plnez)
A= B
(0,0,0) /
>
Occupied Pont
A: reference point 1 B: reference point 2

eAfter measuring coordinates of point A, B, enter Point & Line Measurement
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Mode. Set A, B as reference point 1, 2. Set once again a coordinate system which
has A as origin and line AB as N axis. Start measurement again. (Never change

information of occupied point during the process.)

Example:
OPERATION STEPS KEY DISPLAY
(1) Measure coordinates [0 RN
Ha 153939'02"  pt |7
of Point A, B, record in [Pt. Line va | 47934'43"  RHt [1.683
=) 2.276 kote
the memory. In SS Mode] HD 1.680 Code
WD
. 1.535 String
Measurement, click e e B pa—
R O Offset Meas
; poM; -20
[Pt. Line Mode] to e s ot Record [N o oo
. . . EDM Mode:Fine[S] Pt to Line Mode
enter into Point Line Tit: off QD Ctrl It
Mode.

@ Define base line. Enter

the Point number of
start point and stop
point If the point does
not exist, it displays

“Coord PT not found!”

Press [Enter].

After defining base [On]
@ € HA | 155°21'24"  pt |7

line click [On] to enter VA Pe——
sD
into Pt. Line measure o ] Ref pt1  [H] —

YD I_ Ref.Pt2 |5

Mode.>1) paramet| PTL Mode: [ Off]
PPM: O |
on off
PSM; -30 | ‘ Mode

Dist Unit: Meter
EDM Mode:Fine[S]
Tilt: Off

Code HV.R |Function
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@ Sight prism center,

S5 Measurement

HA 268°29'10' e |7

click [Measure] to [Measure] va | 134°09'18" RHt [1.683
sD MNote
start measure. HD Code [abe
VD String |002
Parameters Pt To Line Mode
PRM: 0
PSW: -30 Record | Measure | Mode
Dist Unit: Meter
ﬁtM r\g?fde:Flne[S] Code HW.R Function
B Aafter measuring click [Record]
Ha 155913'29"  pt |7
[Record]. va [ 470°3444"  RrHt [1.683
=
HD
WD @ Recard current Obs Data?
Param hode
[REEB
PSM; 30 Record |Measure | Mode
Dist: Uit Meter
Eﬁ)tM g?de:Hne[S] Code H¥.R  |Function
. . b
® Click[oK] to display [OK] &l
he [ 155°1328" p [B
the coordinate. va [ 470242  eur [ ez
= [ | North 2.953
O[] East -0.580
D I_ Zenith 1.397
Paramet: =] } Mode
PPM: O Enter
P =2 Record |Measure | Mode
Dist Unit: Meter
ERM ng?fde:ﬁne[s] Code HV.R [Function
. 55 M t
@) Click [Enter] to save [Enter]
Ha 155910'52 Pt 8
the results.. Repeat va | 47934'43"  RHt [1.683
sD 2.342 MNote
steps @~® to finish HD ToE ode
: th e 1.580 String
measuring otner Parameters Pt To Line Mode
PPM: O
points. PSR -E Record | Measure [ Mode
Dist Unit: Meter
'Erﬁth hggfde:ﬁne[s] Code HV.R |Function

141



% 1)[On]: Itis used to activate Point to Line Mode.

[Off]: Itis used to disable the Point to Line Mode.

11.4.4 Control Input

Control Input function is used for editing the string and appended code of the

point.
OPERATION STEPS KEY DISPLAY
(D  In sS Measurement, Click [CTRL D DR

Ha 153°03'56" et I8

[CTRL Input] to enter into Input] va | 47°34'46"  RHt [1.683
sD 2.342 Mote

control code Input HD 1.729 Code

fi ti D 1.580 String

unction. ;;IG?NDEWS Pt To Line Mode

bsM: 30 R aln Offset Meas
Dist Unit: Meter scor Plane Offset
EDM Mods:Fine[S] Cod Pt to Line Mode
Tilt: Off ode Ctrl Input

@ Input Control code,

ns [ 153%0410° R 8

Code2 and String 2. To Input va |

- Control Code
call up code in code lib, message o Contrel | ——
VD Coclez —
click [Code]. Parameter] StNo2 pp——
PP O Cods Ent
o Ires TEe|
TELOTT [ MedsUre Mode
Dist Unit: Meter
Eﬁ)tM I\-O'I?de:F\FIE[S] Code HV.R |Function

4

@ Click [Enter], the screen

returns to SS

Measurement.
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11.5 CROSS SECTION MEASUREMENT

The cross section measurement allows points on a cross section to be measured and

downloaded in “chainage, offset and elevation” format.

The operation is similar to the side shot observation. Every cross section must have a

center line, to compute the chainage and offsets.

Set occupied point and backsight point.

OPERATIONAL STEPS KEY DISPLAY
@ In [RECOI’d] menu [X-Sect] Project Record Edit Program | | |
Information
click[X-Sect], a dialog Input CL Project:defauit.np)
Meas Da|
Coord D; e
box prompts as the Code and g)éidpe O dlouth
. . . ] String IOOZ—
right graph. String el
Fopti2
Input CL Code and

String and click

[Enter].

Standard Measuremnent Program
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i S5 M t
@) start cross section

Ha 154°44'08 Pt 8
measurement. First [Measure] VA 47934'46"  RHt [1.683
SD BHPe—— Mote
measure point on HD code [south
A VD String (002
center line. Input code P e
PP O
of center line (The PSM: -30 Record |} e| Mode

Dist Unit: Meter
EDM Mode:Fine[S] _
code should be same it Off Code | HV.R |Function

as the code of last
screen. The program
will identify that it’s
making center line
measurement). Click
[Measure] to start

survey.

i S5 M
@ After measuring,

Ha 154244 Pt B
display the point va | 47034'ap RH [1.683

sD 2.343 Mote
result of center-line. HD 1.720 code [south

o 1.580 String [002

Parameters

PPM, 0

S, -30

- - Record |Measure| Mode
Dist Unit: Mater E

EDM Mode:Fine[S]
Tilt: Off

Code HV.R |Function

@ Click [Record] to [Record] | ESMessiementu N ]

Ha | 154°44'10" Pt 8

record measure va [ 4793447 RAt [1.683
S ob ok x

results. HD .
o] @ Record current Obs Data?
Param
PPM:
PSM: -30

Record |Measure | Mode
Dist Unit: Meter

EDM Mode:Fine[S]
Tit: Off

Code HV.R |Function
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Click [OK] to displa [OK] Someaswement x|
@ [OK] pray Ha 154944'10* pt |9

the coordinates of this [Enter] A 47024'47"  pur [1 me
North 3753.199

|
. []
point. Click [Enter] to D l_ East IW I
I_ Zenith 1.397

save the results.

Record |Measure [ Mode

Code HV.R [Function

© The sereen returns to

Ha 154944'12"  pt |9
standard va | 47934'46"  RHt [1.683
=) 2.343 MNote
measurement. Input HD 1720 code [south
code of each poi - o] stina (002
point on ;’;‘#“‘3“"’5

p_SMI '3_0 Record |Measure | Mode
Dist Unit: Meter

EDM Mode:Fine[S]
repeat steps @~®) Tit: Off

the cross section,

Code HV.R |Function

to finish measuring
other points of this
chainage and save the

result.
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@ After collecting all

He 154°44'11" Pt |9

cross section points of va [ 47934'46"  RH: [1.683
D -
. . . Input Chainage b
this chainage, click HD 3
VD chanage [3947 768 [
in SS Parame
PP O |
Measurement, and a [Fab =5 Record |Measure | Mode

Dist Unit: Meter

. EDM Mode:Fine[S] )
dialog box prompt as it Of Code | HV.R |Function

the right graph. Input
the chainage of the
cross section.(The first
chainage number
must be input by
hand, the following

chainages can be

calculated.)
When the cross Project Record Edit Program ‘ {amm]

Information

section is saved; the Project:dafalt.naj
Meas Da|

. . Coord DY e

screen will display the Fixed D o oo

Occ P4 -
- . fing I—
code of mid-line and [Enter] it 002

string. Click[Enter] to

Standard Measurernent Program

receive the same code

or enter new code.
Click ”” to quit
X-Sect measurement

record.
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©  Repeat steps @~@®

Ha 155922'47" Ft 15

to finish measuring va | 47°34'47"  RHt [1.683
0 Hote

points of cross section HD code [south

. vo String j00 2

on other chainages. Parameters
PPM: O
PSH; -30 Record |Measure | Mode

Dist Unit: Meter
EDM Mode:Fine[S]
Tilt: Off

Code HV.R Functinnf

[NOTE]:
(1.) The maximum point number for each cross section is 60.

(2.) Thechainage number automatically displayed is calculated from the horizontal

distance from its occupied point to its center.

12. EDIT DATA

The edit menu provides options to edit raw data, point coordinates, the fixed point

data library, and the code library.

Project Record ngraml [T}

Information Raw Data
Project:default.npj | ©0ord Data
Meas Data: 16 Fixed Data
Coord Data: 11 Code Data
Fied Data: 2 Fil-Cut Data
Occ P4
BS P11
S5 pPr:a
F5 PL:2
Standard Measurement Program
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12.1 EDIT RAW DATA

To edit the raw data from the current job select Raw Data from the Edit menu.:

Pt Style Cods -
4 Occ Pt kzd

11 ES Pt-Dist Meas

11 BS Pt-Dist Meas

15 ES Pt-Dist Meas

4 Occ Pt kzd

11 ES Pt

1 F5 Pt-Dist Meas 2

2 FS Pt-Dist Meas 2

1 55 Pt-Dist Meas

J eas
<« |

o

search | stat | End | Edit

Function keys at the bottom of the screen:

[Start]: Go to the beginning of this file.

[End]: Return to the end of the file

[Search]: To search a specific point, code or string in the file

Example
OPERATION STEPS KEY DISPLAY
@  In Edit menu, click [Raw [Raw RawjDataledi
Pt Style Code -
H H Occ Pt kzd
Data], the system lists all Data] - B st s
1 BS Pt-Dist Maas
measurement data of the 15 BS Pt-Dist Meas
4 oce Pt kzd
. 1 BS Pt
project. 1 FS PLDist Meas 2
2 F5 Pt-Dist Meas 2
1 55 Pt-Dist Meas
it M
]
search | stat | end | edit

148




@  Find the needed data. A:

A: Click the slide bar to RawillatalEc td
Pt Style Coda -
i i 4 Qe P kzd
view all data. Click the 1 B oh it M
) 11 BS Pt-Dist Meas
needed point name 15 BS Pt-Dist Meas
4 Qcc Pt lezd
. 11 BS Pt
when it appears. You i} FS Pt-Dist Meas 2
2 FS Pt-Dist Meas 2
1 S5 Pt-Dist Meas
can press [A]/[ V] to e
4
display the data. search | stat | End |
B: Click [Search], in the B:
prompt dialog box
Data Search n
input PT, Code, String, 1 mput
11 Pt [
and select between :115 =N —
11
Full Name and Part ] S
. i @ FulMame (O Part-Mame
Name. Click [Search]
4] Search I
to start search. search | Start | End |  Edit |
@  After finding the needed
FS Pt———Information
data, click [Edit],the Meas. | [Edit] B [ e =
RHE  [1.683 ViB1°14'41"
Data Edit dialog box e 5D:4.762
tode: [ HD:4.706
appears. Sitiligy VD:0.725
Contral:
Code2: Code
String2:
Hlre Save
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@  Input new data, and then Dataled
Pt Style Code -
H 4 oce Pt lzd
click [Save],system returns | [Save] . SR
. . 11 BS Pt-Dist Maas
to last screen. 1), 2) 15 BS Pt-Dist Meas
4 Occ Pt kzd
11 BS Pt
FS Pt-Dist Meas 2
2 FS Pt-Dist Meas 2
1 55 Pt-Dist Meas
i pone =]
Hw
search | stat | End || Edit

3% 1) Date, time and measurement data can’t be modified.

3% 2) Press [ESC] to return to standard survey main menu.

NOTE:
1. The range of each coordinate is from -9999999.999 to 9999999.999

2. Coordinates that are entered or changed are rounded to 3 decimal places.

12.2 EDIT COORDINATE DATA

The coordinates generated from the current job may be edited or point coordinates

may be manually entered. In [Edit] menu click [Coord. Data].

Coord Data Edit
Pt Style | Code Morth |«
11 | NEZ 566,00
12 WEZ 1000.0
13 NEZ 0.000
4 NEZ 3753.2
1 NEZ 3750.7
2 NEZ 750,71
3 NEZ FF40.0
5 NEZ IFEE
6 NEZ 753,
Pl 2.9
il |
Search || Add ” Delete I‘ Edit
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12.2.1 Edit Coord. Data

Example:
OPERATIONAL STEPS KEY DISPLAY
@ In Edit Menu, [Coord. SoorDatafEd H
__ Style | Code MNorth | =
i 11 MNEZ 566,001
click [Coord. Data] = e o
. 13 HEZ 0.000
Data], system lists 4 HEZ 3753.2:
1 MNEZ 37a0.70
. 2 HEZ 37507
all coord. data in 5 WEZ 37400
3 MNEZ 3753.5:
H & MNEZ 3753 2
the project. e o
4
Search || Add ” Delete I‘ Edlt
(@Search the needed coord. A:
data oord Data Ed X
Pt Style | Code MNorth |«
. Cli ; ; 11 TEZ 566,00
A: Click the slide bar to display = N o
. NEZ 0,000
all coord.data. Click the q MNEZ 3753.2
1 MNEZ 37307
. . 2 MNEZ 37307
needed point name when it 3 NEZ 3749.00
5 MNEZ 3753.5:
3] MNEZ 3753.2
appears. You can press nE : QEEIEE‘
<|
[A ]/[ v] to view the data. Search ” Add ” Delete ” Edit
B: Click [Search], in the B:
prompt dialog box input PT,
Data Search
Code, String, and select = mput——— |
13 Pt I o0
between Full Name and Part 4 e 3,28
1 0.7
. 2 Sty 0,74
Name. Click [Search] to start 2 i o0
g @ Ful Mame () Part-Hame gg
search. .
4] Search I
Search || Add ” Delete ” Edit
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(3 After finding the oord Data Ed X
Pt Style | Code Morth | &
needed data, click 1 MEZ 566.00
12 NEZ 1000.0
. 13 NEZ 0.000
[Edit], the Coord. 4 HEZ 2753.2:
NEZ 3750.7
o 2 NEZ 3750.7
Data Edit dlalog E NEZ 3740.0
5 MNEZ 3753.5:
6 MNEZ 3753.2
box appears. sy o
]
Search ” Add ” Delete ” Edit
@click [Edit], the dialog box [Edit] 8
Pt oord Ed X Mporth [a
; P i 11 O pem
of this point coordinates = B R
13 Code [ Bom
prompts. 4 String I [3733.2
1 3750.7
2 N [3749.058 37507
3 E [ososs | [0
5 1205.058 b7sa 5
fi z oss [3753.2
[0
4] | Code | | Enter |
Search | Add [ Delete [ Edit |
®Input new data Input b
Pt nord Ed X Mpiorth [«
11 T ] X
data 12 & [1000.0
13 Code [ hom
4 ) — T
1 f750.7
2 L T s, 7
3 £ l3745.00
5 100 3753.5:
B z [so 2753,
I,
1| | Code | | Enter
Search | Add | Delete [ Edit |
®Click [Enter], the gorginataled £3
Pt Style | Code MNorth |«
[T NEZ 566,000
screen returns to [Enter] 3 e B
13 NEZ 0.000
the Coord. Data 4 HEZ 3753.2:
1 NEZ 3750.7
oo z NEZ 3750.7
Edit dlalog bOX, 5] MNEZ 46.000
5 NEZ 3753.5°
; 6 NEZ 3753.2
the data is ey s
]
rectified. Search ” Add ” Delete | Edit
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12.2.2 Add Coord. Data

Example:
OPERATIONAL STEPS KEY DISPLAY
@ In Edit menu, click [Coord. Coord Data Edit
Style | Code
[Coord. Data], the system Data] MEZ 566.00
12 MEZ 1000.0
. . . 13 MEZ 0.000
lists all coordinate data in 4 MNEZ 3753.2
MNEZ 37507
. 2 MEZ 37307
the job. 3 NEZ 46.000
=) MEZ 373390
=) MEZ 37332
FTI 2.0
4|
Search ” Add ” Delete ” Edit
@) Click [Add], Coord Edit [Add] E
Pt oord Ed X Ihorth [«
i il di 11 Pt 6,00
dialogue will display, as shown b o
. 13 Gzl 000
on the right. 4 String 753,21
1 [3750.7
2 Nofo ko
3 E IO— 16,000
3 [3753.5:
5 Z o 7532
eltel
1] | Code | [ Emer ] EE
Search Add Delete Edit
@ Input PT ID, Code, String, Input PT x
Pt oord Ed X fhorth [«
H 11 Pt l— [0, 00
and N, E, Z coordinate. ID, Code, b 99 o
) 13 o [gouth .ooo
String, 4 srg[ | /32
1 [2730.7
and 2 N 100 3750.7
3 E l— [6.000
5 - 100 3753.5:
coordinat | |2 10 p753.2
1| ‘ Code | | Enter
Search || Add || Delete | Edit
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@) Click [Enter], and return to HIEq BB (55 23
Style | Code
MEZ
MEZ
MEZ
MEZ
MEZ
MEZ
PTL
NEZ  south
NEZ  south

o

previous screen. The data [Enter]
will be added on the bottom

of the profiles.

RSN RNy

i
0

?

Search || Add || Delete ” Edit

12.2.3 Delete Coord. Data

Example:

OPERATIONAL STEPS KEY DISPLAY

(DFind the data to be deleted oord Data Ed X
Style | Code North |«
MNEZ 375326
HEZ

HEZ

MEZ

MNEZ

MNEZ

PTL

MNEZ  south
MNEZ  south

with the method mentioned

previously.

%UVU\UJN»—AL\E

W om
b=}

|

Search || Add ” Delete ” Edit

@) Click [Del], a notice is
Pt Style | Code MNorth | &
MEZ 3753,

WinTs (o] = |70
& Sure to delete data 77

9 NEZ  south 100,00

displayed, as shown on the [Del]

right.

|

Search || Add || Delete ” Edit
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®) Click [OK] and the data are pord|DatalEd &

Pt Style | Code MNorth |«
deleted. The screen returns, [OK] f EE;

NEZ
NEZ
NEZ
NEZ
NEZ
MEZ south
MEZ south

and the cursor moves to next

row.

Search || Add " Delete || Edit |

NOTE: 1. The range of each coordinate is from -9999999.999 to 9999999.999
2. Coordinates that are entered or changed are rounded to 3 decimal

places.

12.3 EDIT FIXED POINT DATA

To edit the fixed point library select Fixed Data from the EDIT menu. This function
is used to edit the coordinates of control point. Editing the fixed point data is

similar to editing Coord.Data in the EDIT menu.

12.4 CODE DATA

To edit the code library select Code Lib from the EDIT menu.

Code Edit
B
-2 Atir3

petete | Edt | ada [ Eat

[Delete]: Delete a layer.[Edit]: Rename a layer.[Add]: Add a layer.
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12.4.1 Create New Layer

OPERATIONAL STEPS KEY DISPLAY
@ In Edit [Code Code Edit
=1
Menu, click Data] L -2 e

[Code Data],
the system lists

all code data in

the job.

Click [Add] to display [Add]

a dialogue as shown

on the right. Input

Layer, Code and

Attribute in the

dialogue.
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A:
To input new code on an
existed layer, just input

the code and attribute.

B:
To add a layer, input the

new layer, code, and

Layer: path
Code: [i4
Attr: 1

attribute.
Delete | Edit || Add || Exit
@ Code Edit
1
. 4
A: i
=-path
New codes are added

under the layer.

B:
A new code layer and code

will be created.

s Attr9
0

Delete | et | add | eat

[ =
1

4

B EP

3 At

=

Delete | Edit || add | Ext




12.4.2 Edit Code Layer/Code

OPERATIONAL STEPS KEY DISPLAY
(D Use the stylus to codelEdt
click on the layer
or code to be
edited. -path
Delete Edit Add Exit
71,
4
EP
path
Delete Edit Add Exit
@ Cclick [Edit]. Input [Edit]

new data.

[B|Edit

Input

Layer: Iﬂ|
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@ After editing, click A: Layer
[Enter]. [Enter] Code Edit
=%
FT2 a3
EP
path
petete | Eat | agn | et
B: Code
Code Edit
21
-path
Delete Bdt | add | Ext
12.4.3Delete Code
OPERATIONAL STEPS KEY DISPLAY
@ Use the stylus to click _ il
the code to be deleted. ::;P
EI--Dgath
Delete | Edit ” Add " Exit
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@ Click [Delete], a notice

E1
B4

appears as shown on the [Delete] o
right. s
il & Sure to delete Code 77
Delete | Edit Add Exit
. Code Edit x
@ Click [OK], the screen B
1
. 4
returns, and the code is [OK] e
deleted.>1) s Attr:g
Detete | Eat | agd | et

2¢1) The layer can’t be deleted when the layer contains codes.

12.5 FILL/ CUT DATA

The fill-cut data generated by the layout option can be viewed by the [EDIT]->

[Fill-Cut Data] option.The display shows the coordinates saved during setout, and the

difference to the uploaded coordinate.As shown in the graph below:

Morth
100,000
100 100.000
il &
Search ” Next ” Start I‘ End

oThis function can realize search for the fill-cut data.

oFill-cut data can not be edited.
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13. PROGRAM MENU
The menu includes below functions:
(1) Set Out
(2) Roads
(3)Cogo
(4) Traverse
(5)B.Boards

(6) Tape Dim

13.1 SET OUT

To show the SET OUT menu, from the [Program] menu, select [Set Out] . The
setting out option allows setting out by point number, strings, alignments and
cross sections.

eThe basic routine for setting out is similar in all these methods, except for the
way data is uploaded and the setup sequence.

eSetting out points allows setting out by point number in point number order.
Setting out strings allows setting out by string or point code in the order in which
the points were uploaded within the string. Setting out of alignment and cross
sections, points are specified by chainage and offset with reference to an

uploaded alignment.

13.1.10ccupied Point&Backsight Point
In [Program] menu, click [Set Out]->[Setup], in the prompt menu click [Set] to
enter into Occ.&BS Set dialog box. The setting procedure is similar to those in

[RECORD] menu.
161



o|f alignment data exists, the occupied point screen changes to include chainage

and offset:

eHere the method of using alignment to set occupied point and backsight point will

be introduced.

Example:
OPERATION STEPS KEY DISPLAY
@ n [Program] menu, [Set Out]

click [Setout], in the
prompt box click [Setup]
[Setup] to enter into

Occ. &BS Set screen.

@) If alignment data exists
P . Occ Pt i
in internal memory, [Align.] . il o Ciy
= Alignment Data *lp
you can click [Align] to crarage [ In |
BS I
set the occupied point g o™=t o L
H h hod of p_
ere the method o Agimuth: 145926'11" Align
using alignment to | Resection ” Elevation ” set
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setup occupied point
and azimuth angle is
introducedIn “Occ”
field click [Align.] to
start using chainage to

setup station function.

Input Chainage and Input

Occ
. . Occ Pt i
Offset, and click station CH1001.000+ (IR
Inist. Ht: |1_5 Info
[Enter]. informatio Code; | Align
BS
[Enter] BS Pt [11 List
R.HE [1.683 Info
famuth: [ 186°43'15" | Align
Resection ” Elevation ” Set
Input instrument height B
and code, then click OecP[CH1001.000+ __List
! 1) Alignment Data x Ip
“Align.” in “BS” field. In e o In |
BS —{ [
. . Offsat l—
the box input Chainage g e 0 k
A h |
and Offset and then T 1860—54?15 Tl
click [Enter]. Resection ” Elevation ” Set
System calculates
BS Set Information
. . T Occ:
azimuth, click [Set]. In [Set] sks[ 7490509 L T T T

HR | 150°901'54" N:1100.275
the display shown as 5530053,5952
- -k 0.

right the Backsight BS:
Prompt:Please press Enter || Pt:CH1002.0004-0. DO(
. . fter ai it BS Pt 3
azimuth is set. A I s

Back ". Enter
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@ The occupied point and
backsight azimuth is

saved, and then the
alignment setout data

screen displays.

Alignment Layout
Setup

Chainage m Increment |0

L.offset |0 R.offset |0

LHt Diff g R. Ht DIff [g

Layout

chanageo | Lors ROFS
offet o

Ht Diff IO— +CHG -CHG

o|f you already have entered the occupied point and backsight point details from

either RECORD or SETOUT menus, you can skip these routines and go directly to the

set out POINTS,STRINGS,ALIGN or X-SECTS.

13.1.2 Point Set Out

After setting occupied point and backsight point, you can start point setting out

Example:
OPERATIONAL STEPS KEY DISPLAY
(D  In [Program] menu, [Set Out] Project Record Edit IGETELN AN X |
Informatig_ SEtUp
i i i Project:def: Roads v
click [Set Out], in the [Point] R G b
lick Coord Data)  alignment Traverse
prompt box clic Fited Data: |y oot EiE—
Qe PLiCHIbo= - -
. BS PHCH10NE. 00040000
[Points]. S5 prg
FSPL2

Standard Measurernent Program
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® Inthe prompt dialog
box input the PT and
Prism Height.
A:
If the coordinates of the
point number exists in
memory, system will call
up the point automatically.
B:
If the coordinate data of
the point is not stored in
memory, system will
recommends that to input
setout point.
C:
The point to be set out can
be presaved in the
project, then click [List] to

call up.

A:
|iject Record Edit Prnglam| | |

Information

Project:default.npj
Meas Daf
laee (e foy| Point Layout

Fixed Da
oecprd °F JCH1002.000+0.0

Bs pt:cH RHE[1.683
S5 Pt ~
FS PL:2 List I Layout I

Standard Measurement Program

B:
Project Record Edit Program
Coord Edit

Ptofor
Code [
String

Pt Cocde: orth

11 566,000

12 1000.000

13 0.000
3753.282
3750.796
3750.796
46.000
3753.514

-
i U
2
3
5
6 3753.258

A753.1099 EE
4 I

Search || Start ” End ” Load |




3 After setting the set out

Ha | 69°30'58"  Red | 22394112
point, click [Set Out] to va | 47035'31"  Tum| -154910'14"
SD Away, 1521.554
start setting out. Sight [Set Out] HD Fil
X X el Right
the prism center; click [Measure ,f,;};a'"g“’” aw

Measure to PSM; -30
[ ] ] Dist Urit: Meter Measure Mode

% EDM Mode:Fine[S]
start measure. 1) it Off m :

@ Rotate the telescope,

Ha [ 26893132"  Rea [ 321916'30"
making “Turn” item and va | 87922'33"  Tun| -52044'58"
. . D 1.699 tway[ 3527452
->” item display as 0, HD 1.697 Fd 2134503
WD
0.078 Risht|  2809.189
and ask the rodman to
Parameters Cut 998 537
X PRM: O
move the prism. PSM: -30 Measure | mode

Dist Linit: Meter

EDM Mode:Fine[S]
Tt Off Coord Enter

) sightthe prism center

Ha | 268°31'32" Req | 321°16'30
and click [Measure] to Measure va | gpoe22'33"  Tun | 0°00'00"
sD 1.699 Awzy[  -0.001
start measure. Ask the HD 1697 Fd 0.001
d ¢ . o 0.078 Right 0.000
rod man to move prism parameters o 508
PRM: 0
frontward and PSH: -30 r ]
Dist Unit; Meter |1, Measure ]|  Mods
. EDM Mode:Fine[S
backward. Making EDMpedaFNElS] | coard Enter

“Away” item and “”

item displays as 0.
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®  When the four

Ha | 268°31'32"  Rea | 321916'30
items are displaying 0, the va | 87922'33"  Tun| 0cp0'0D"
) ) S0 4.385 Awiay 0.000
point to be set out is found. HD 2.235 Fd 0.000
WD
P 0.078 Right 0.000
Cut” item shows the value v an 505
PPM: O
of dig and fillWhen it is P -30 R — Mode

Dist Unit: Mater

.. . . EDM Mode:Fine[S]
positive, it means to dlg. it Off Coord Enter

When it is minus, it means

to fill.
@ After setting out, click ‘ Project Record Edit Program ‘ g
’ Information
[Enter] to quit the [Enter] Projecticefault.npi

screen displays as the

graph. Repeat steps

@~® to finish setting

Standard Measurement Program

out other point.

In PT Layout screen click
”" to return to
Standard Survey main

menu.

3% 1) Click [Mode] to choose mode among Fine[s]/Fine [N]/Fine[r]/Track.
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Explanation: -

Req: The angle required from occupied point to set-out point.

Turn: The angle that should rotated. When it is 0, means the bearing angle is

correct.

Away: The distance required from prism to set-out point. Positive sign indicates
that prism should move far from instrument. Negative sign indicates that prism

should move towards instrument. The value means the distance to be moved.

Fd t : The distance along the line of sight to the instrument and is positive away
from the instrument. Positive sign means the point is in front of sight line; Positive

sign means the point is behind sightline.

Right—: It is perpendicular to the line of sight with positive to the right when
facing the instrument. Positive sigh means the point is in the right side of sight line;

Positive sigh means the point is in the left side of sightline.

Cut: The elevate difference to the point. Positive sign indicates that this point is
higher than calculated value and it should be cut. Negative sign indicates that it

should be filled. The value is the fill-cut data value.
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eAnytime you click ”" on the upper right screen to return to Pt No screen, you

can input a new point and set out next point. Or click [List] to call up data stored in

internal memory. If the point is new, system will recommends you to input its

coordinate.

13.1.3String Setout

After setting occupied point and backsight point, you can start string setting out

Example:

OPERATIONAL STEPS KEY DISPLAY
DIn [Program] menu, click [Set Out] | [Project Record Edit Program | {EEN]
Information
[Set Out], in the prompt menu | [Strings] Project:default. npj
Meas Data—22
. . (el el BE1E | String Layout
click [Strings] Fixed Data| g
Qcc P2
BS Pt:3
FS Pt2
Standard Measurerment Program
Project Record Edit Program | | TS
Informatio
[Set Out] Project:default. npj
Meas Datay =
(Wil INELE| String Layout
Fixed Data) -4,
oce P2
gsprz | SUne [T 685
it

Standard Measurement Program
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3 Sight the prism center Layout

Ha | 269°00'44"  Rea [ 225°00'00"

and click [Measure] to [Measure] va [ 87922'34™ Tum|[  44000'44"
X 5D Awiay 1414.214
start measure. The setting HD Fd
. vD Right

out method is same as

Parameters Cut

PPM: O

oint setting out. PSM; -30
P & Dist Lnit: Meter Az Mode
EDM Mode:Fine[S]
Tit:_off (Gamrd ]

Project Record Edit Pruglaml | [T7|

Informatio

[Enter] to quit. The system [Enter] Project:cefault. noj
Meas Data; —

@ After setting out click

) ) Coord Datd v NETL
displays the second point Fired Data| e o
Occ P2 -
. . q ting §|
of the string. Click [Set s 1.68

FS Pt:2

Standard Measurement Program

Out] to start setting out.

[Note]: A fixed point data file can not be used in String Setout.

13.1.4Reference line

This program facilitates stake-out or checking lines for buildings, sections of road,

simple excavations, etc.

What Reference Line is:

A reference line can be defined as a known base line. The

reference line can be offset longitudinally, in parallel or vertically to the base line, or

be rotated around the first base point as required.
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Definition of Base Line:
The base line is fixed by 2 base points that can be defined in 3 ways:
* Measured points

* Enter coordinates using keypad

* Select point from memory

In the picture:

1. 1st base point
2. 2nd base point
3. Baseline

4. Reference line

In the process of using base line, the base line can be offset longitudinally,

parallel and vertically or rotated. This new line is called the reference line. All

measured data refers to the reference line.
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Offset: Parallel offset of the reference line to the right, referred to the
direction of the base line.

Line: Longitudinal offset of the start point (=reference point) of the
reference line in the direction of base point.

HZ: Height offset; the reference line is higher than the selected reference

height.

Rotate: Rotation of the reference line clockwise around the reference point.

The meaning of soft keys under the screen of Ref.Line Define:

[F1]([NewBL]): Return to Ref.Line Define screen to re-define base line.
[F2]([MEAS]): The offset value of point to be measured related to the reference
line.

[F3]([STAKE]): Activate the Orthogonal Stake Out.

[F4]([OSET]): Set all offset values/rotate to zero.

For any of the known points and measurement points, this procedure can also
compute the offset of longitude and latitude of these points relevant to reference

line.
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“Line & Offset” Sub-application
The'Line & Offset’ sub-application calculates from measurements or coordinate
longitudinal, parallel offsets, and height differences of target point relative to

reference line.

Always calculates the height difference with the height of the first reference point (A

)
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OPERATIONAL STEPS OPERATION DISPLAY
@  InPrograms menu, Click RrojectiliRecordCdi
Inforf S8WUP
« Projecy Paints
press [Set Out] to Reference L
“ ., N Coord Alignrment Traverse
enter “Reference line”. line gxedpE Sy e —
BSEEPP Reference Line Tape Dim
S5 Pt6
FS PL:2
Standard Measurernent Program
@  set the station and 0“ ESISEL
CC
. . Oce Pt -
orientation, (As the 3 List
Inst, HE: [1.5 Info
method of setting job, code: [kzd
i BS
station and BSPt 2 List
. . RHE 1.6 Info
orientation have been pamuth:, [ e8I
introduced previously; Resection || Elevation |  set
it will not be repeated
here.)
® There are three Input Pt and

methods to define the
baseline points,
measure directly and
call the point from
List, and input the

coordinates directly.

coordinates

, click Next

Meas. First Pt

L
RHE: Jo
Code: l—
Result
Ne o
I
0
‘Measurel Mode I | Next
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@  Define the second

point of the baseline.

Input Pt and
coordinates
, Click Enter

Baseline Define(2)

Meas.Second Pt
Pt

RHE: o
Code:

Result

N: IU—
E: IO—
Zy IU—

Measure

® Input the offset, Line,
H/Z values ,then enter

MEAS

Input
values, Click

MEAS

®  Enter the PtID and

R.HT

Input the Pt

ID and R.HT

Baseline Shifts

4o b3
Offset: Iﬂ—
ure: o
Wz o
Rotate: W

Ref.Line Define

‘NewbL | | mEAs | sTake| | osET |

Line Offset Meas

Meas Point
PLID:

R.HT:

Result
dLOff:

dTOff:
ot

| Back |

@  Click Meas then get
the dLOff, dToff, dVOff

[Meas]

Offset Meas

Meas Point
PtiD: |5

RHT:

Result
dLOff:

dTOff:
dvoff:

‘ Back |
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Orthogonal Stake-Out
User can enter longitudinal, transverse and height offsets for the target points to be
set-out related to the reference line. The program calculates the difference between

a measured point and the calculated point. The program displays the orthogonal

(pLine, pOffset, p -‘l) and the polar (pHz, A !,A -‘l) differences.

OPERATIONAL STEPS OPERATION DISPLAY
@  Define the baseline Eetinclnoing
Baseline Shifts
as previous, the third [STAKE] s [o399
function STAKE to e
et [0
enter Orthogonal Hiz: [o
Stake-Out fotater10°00'00"
[newbL | | mEas | sTake| | oseT |
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@ Inputthe PtID,RHT | Inputoffset,
Input Orthogonal ——
and offset and line, line, H/Z, PID:
RHT:  [4
H/Z values. [OK]
Offset: 0
Line: 0
Hfz: 0
| Back | mser | | ok |
® Show layout interface, Cavout
Ha [ 141°07'02"  Rea | 189955'S5"
the method have been [Measure] va | 79002'03"  Tun| -48048'53"
D e 3.606
introduced previously; it HD Fd
X WD Right:
will not be repeated here. Parameters i
PRM: O
pSM: O
Dist Unit: Meter =BG Mode J
EDM Mode:Fina[5] f
Tit Off Coord i Enter

13.2 ROAD DESIGN AND LAYOUT

13.2.1 Define Horizontal Alighment

In [Roads] menu, select[Define HZ AL]. To know how to calculate an alignment, see
appendix B.

eHorizontal alignment consisted of following elements: start point, straight line,

circular curve and transition curve. First define the start point.
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Example:

OPERATIONAL STEPS

KEY

DISPLAY

@  In[Program] menu, Click
[Roads], and then click
[Define HZ AL] on the

menu popped up.

[Roads]

Project

Record Edit EEGGIEN)]

o
Project{ Define HZ AL 4
Meas Da|  Edit HE AL Cogn  »
Coord DY Defing WT AL Traverse
Fied D3 pop g7 ot B.Baards
Occ P .
TS Tape Dim

55 P8

FS PL:2

Standard Measurement Program

@  First, input the details of
start point and end
point: Chainage, N, and
Z.

A: They can be input

manually.

B: For N, E, click [Load] to load

data from the project.

A :
Stat
Type: Chainage IW
Start- 1 Beating IW
Chainage Im— Straight
Marth 0.000 Arc
East 0.000 TRNS
PT
Load
Save

x

Pt Code Maorth -
11 568.000
12 1000000
1= 0.000
4 37533282
1 3750.796
2 1000.000
3 ked 986.457
5 3753514
] 3753.258
3753.199

H— o

Search || Start I‘ End || Load |
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®  Afterinputting P (o2 A
State
. . No. 2 Chainage 0.000
information of start Define —— Fr—
point; click [Save] to Straight
Arc
save. Then enter into [Save] T
. PT
the screen of alignment
Load
input process. As shown LS
on the right.

The “Define HZ AL” displays current chainage and the bearing angle (the tangent
line from the chainage) and the function key (For creating new line). System
provides four functions: defining straight line, circular curve, transition curve, point.
Select a function key, enter the detailed information of the chainage, the
alignment elements will be created. Click [Save], the new chainage and bearing
angle will be calculated automatically and the main alignment screen will be
restored. Now other line style can be defined. Press ESC to exit current screen. To
modify the element which entered in advance, you should enter the “Edit
Alignment” option, the new elements can be added only in the end of the original

alignment file.

Straight line

When the start point or other line style is well-defined, it allows you to define
straight line. A straight line consists of bearing angle and distance; the distance
value can not be minus.

Example:
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OPERATIONAL STEPS KEY DISPLAY
@  On the screen of input
Stat
. . No. 2 Chainage 1000.000
process, click [Straight], Define N
the screen will display [Straight] STR(1)
ARC(2)
factors of straight line to TRNS(3)
be defined. PTa)
Load({F1)
@  Input the bearing and Input Define]kiz]An
State
. . Type: Chainage 0.000
length of the straight bearing Sty 2 psang [ o000"
line. and N Straight
. Distance Arc
distance. 48.47 =
PT
Load
Save
®  Click [Save] and display Defipelhiz1An
State
) No. 3 Chainage 48.420
the chainage of the end [Save] Define seang [ 3590000"
of the line and its Straight
. . Arc
bearing.You can define R
other arcs. When the il
Load
straight line is in the Save

midst of the lignment,
the bearing of the
straight line is calculated
on the base of previous
factors.You can input a

new bearing manually.
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Circular Curve

ARC le

Radius

Click [ARC] in the “Define HZ AL”, the circular curve can be defined. Circular
curve consists of Arc length and Radius. The rule of radius value: along the
forward direction of the curve. When the curve rotates to right, the radius
value is positive. When the curve rotates to left, the radius value is minus. The

arc length can not be minus.

Example:
OPERATIONAL STEPS KEY DISPLAY
@  Onthe screen of input Define HZ AL
State
. Type: Chainage 10999.000
process, click [ARC]. The [ARC] e 5 N
screen will display the Rads g |Straight
Al
factors of arc to be defined. Arc Lerath o TRrNES
PT
Load
Save
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® Input radius and arc Input

length dius Type: Chainage 48.420
. Arc- 3 Beating 25900'00"
and arc —— l200— Straight
Arc Length [53 14 s
|ength . TRNS
PT
Load
Save
@ After inputting, click Define HZ AL
State

No. 4 Chainage 71.561
[Save] to save the data of [Save] Define Searing pp—

this alignment. Straight

Arc
TRNS
PT

Load

Transition curve

"
«Circle
\
v
Radius

Straight line

] g
Circle Radins
; \

'
13traight line
1

Press [TRNS] key in the “Define HZ AL”, the transition curve can be defined.

Transition curve consists of the minimum radius and arc length. The rule of radius
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value: along the forward direction of the curve. When the curve rotates to right,

the radius value is positive. When the curve rotates to left, the radius value is

minus. The arc length can not be minus.

OPERATIONAL STEPS KEY DISPLAY
@  On the screen of input [Peiii (2 &L
State
. Type: Chainage 71.561
process, click [TRNS], the [TRNS] TRNS- 4 geang N T
screen will display factors Radis Straight
i Arc Length [ Arc
of transition curve to be TRNS
. PT
defined.
Load
Save
@  Input radius and arc Input DE HZ AL
ate
. Type: Chainage 71.561
length. radius TRNS-4  peang [ 31037745"
and arc Radis o0 Straight
Arc Length [1000 Arc
length. TRNS
PT
Load
Save
(®  After inputting, click [Save] [pefit (o 2L
State
. . ch
to save the data of this [Save] gors a‘iage 1071561
B i 318°06'29"
alignment. Straight
Arc
TRNS
PT
Load
Save
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PT (Point)

PT
A
SN
/' Ciothoid parameter= 2
Clothoid pavameter= A1 '\

Previous PT Next ET

In “Define HZ AL” menu Click [PT], the point can be defined. A point element

consists of coordinates, radius and transition curve parameter Al and A2. Radius,

Al and A2 can not be minus. If radius is entered, an arc is inserted with the

specified radius. If transition curve parameter Al or A2 is entered, a transition

curve with the specified length is inserted between straight and arc.

Example:
OPERATIONAL STEPS KEY DISPLAY
@  On the screen of input Define HZ AL
Stat
. Type: Chainage: IW
process, click [PT], the P 5 o
screen will display [PT] Mrth | Staoht
. East o Arc
factors of point to be e - —
defined. ol o 2
a2 0 Load
Save
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® InputN, E, radius and Input De HZ AL
a
. . . Chainage I—
A1, A2. You can also click | coordinat Qf’es 1071.561
e 318°06'29"
[Load] to load € radius, Morth 1800 Straight
. East l— Arc
coordinate data from and arc 12000 =5
Radius 0
i o PT
the project. factors ol [
Az —0 Load
Save
®  After inputting, click Define HZ AL
State
. Chalnage
[Save] to save the data [Save] g(e)ﬁr?e ’ 4020.788
LEa 54916'02"
of this alignment. e
Arc
TRNS
PT
Load
{"Save

[NOTE]: When you want to enter A1, A2 from transition curve length L1, L2,

the following equations are used:

A=+l Radiu
A‘: oy ".llﬂ.q Fadiv

Any changes to the alignment must be done using the edit alignment option.
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13.2.2Edit Horizontal Alignment

To edit the alignment select Edit HZ AL from the Roads menu.

OPERATIONAL STEPS KEY DISPLAY
@  Inthe menu of [Roads], [Edit HZ EI
Infurmatiunﬁ | Setout »
) . Projctd  Deine HE AL
click [Edit HZ AL] to AL] h;j;cha T @D
. Coord DY Define YT AL Traverse
enter into the screen of gﬁupea T —
= Tape Dim
- BS PLi3
Edit HZ AL. At
FS P2
Standard Measurement Program
@  The screen displays the A:
last alignment data. [next] Etz AC
ate
. Chainage |
Search for the data to be ggpf:;, eneae E55ET
. Bearing 57959'40"
edited.>1) o Im— Start
3 End
A: Click Prev. /Next to find the Detanes 250,08 Cree
alignment data to be edited. Next
Search
Exit
B: Click [Search], a dialog as B:

shown on the right pops up.
Cha\mage I 2555.633

Bearing o 0"

Input the chainage and click

[Search]. Start

End
| Search | Prev.

Bearing

Chainage |'|'|
Distance =

[search] Next

Search
Exit
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® System finds the

specified chainage,

Edit HZ AL

State

Type: Chainage 2555.633
Sir.- 7 Bearing 57°59'40"

and displays it on the Beg o St
G oo End
screen. Input new HIETEE1250.084 —
Next
data. =
Search
Exit
@  click any key on the

screen, (such as [Next]),

the data is saved.

Chainage 2555.633

Eearin

Distan| Edited HZ AL data has baen saved! |nd

Next

Search

Exit

1) Start: Press this key to go to the start of the file.

End: Press this key to go to the end of the file.

Prev. : Press this key to display the previous point data.

Next : Press this key to display the previous point data.

Search: Press this key to search for data, after pressing this key, enter the

required chainage and press [ENTER], the data for the chainage will be displayed.

[ESC]: Quit the screen.

It is possible to edit data and modify raw data by using above function keys. After

entering the data to be modified, click any operation key on the screen key to

record the modified data. To exit without saving data, press [ESC] key.
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13.2.3 Define Vertical Alignment
A vertical curve consists of series of intersection points. The intersection point

consists of a chainage, elevation and curve length. The start and end intersection

/

points must be a zero curve length.

Chainage 1000 1300 1800
2300

Elevation 50 70 60
90

Curve length 0 300 300
0

Intersection points can be entered in any order. After entering a point data, click

[Save] to save the point data and enter next one. Press [ESC] to exit without saving.

OPERATIONAL STEPS KEY DISPLAY
@  In[Roads] menu [Define VT [Project_Record Eait TR Em
Project Info ] Sstout »|
. . current | Define HZ AL Roads >
click[Define VT AL] to AL] | ereEm =D
. - Bl Define VT AL Traverse
enter into deflnlng Lib Data B.Eoards
e Pl Tape Dim
: : Bs PT:backl
vertical alignment SepTo
Fs PT:1
function.

Standard Measurement Program
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@ Input chainage,
elevation and Curve
Length. After
inputting, click [Save].
The curve length of
start and end point

must be 0.

Input
chainage,
elevation
and Curve

Length

[Save]

|F'ruject Record  Edit ngram‘ | (77| il

& |Define VT AL
C Define Item
Lif | Chainage

1000 Start:
g‘ Elevation 50 1
52 Curve Length a

Save

T AT Y T T e T T T o AT T

®  The next defining
vertical alignment
screen displays.
Continue to input next

data.

|F'ruject Record  Edit ngram‘ | (77| il

K [Define vT AL
«d (Define Item
Li{ | Chainage:

0 No.
B 0 :
ol | Curve Length [o

04 | Elevation

AT T ST T T T T

13.2.4Edit Vertical Alignment

To modify vertical alignment data, the operational steps are same as editing

horizontal alignment data.

OPERATIONAL STEPS KEY DISPLAY
@  In[Roads] menu click [Edit VT AL] EI il

[Edit VT AL] to enter
into defining vertical

alignment screen.

Project Info. | SetOut »
current | Define HZ AL
Meas Da| Edit HZ AL

Cood D3l pefine VT AL

Cogo
Traverse

Liby Data: B.Eoards
Occ PT:: 2
Bs PT:backl SN
SsPT:2

Fs PT:1

Standard Measurement Program
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@  The screen displays
the first alignment
data, search the data
needs to be edited.
1)

A: Click Prev. /Next to

find the alignment data

needed to be edited.

B: Click [Search], a dialog

box pops up as right
graph B. Input chainage

and click [Search].

A:

‘F'rnje(t Record Edit Prugraml

Project Info.

M
¢( rEdit ltem ——— State
Ll | Chainage 1500 Start:
0| | Elevation 50 1
B
5 Curve Length 0
E
Start End | Prev. | Next [Search
B:
Project Record Edit Prngram‘ | TS

Project Info.

Start End | Prev. | Next

Search

®  The specified chainage
is found and displayed
on the screen. Input

new data.

|Pruje|:t Record Edit ngram‘

Project Info.

It

Chainage: 1506
Elevation 44

Curve Length [g

ITOUTOC Oz O

Start End | Prev.

Next | Search
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@Click any key on the [Prev.] Project Record Edit ngram‘ | 17|

Project Info.

screen. (Such as [Prev.]), wEEAL K]

I\CJI Edit Ites ate
the data is saved. L | hainage (ETEAEE Jok] < Jh:

Q1 | Elevation

B: Edited VT AL data saved!

5 Curve Len|

E

Start End | Prev. | Next [Search

13.2.5 Alignment Setout

After setting road data, you can start setting out

For an alignment setout a horizontal alignment must have been uploaded from
computer by using [Set Out]->[Alignment].

e the vertical alignment is optional, but is required to cut and fill. The defining
method is same as defining horizontal alignment.

Rule:

Offset left: the horizontal distance from the left stake point to the center line.
Offset right: the horizontal distance from the right stake point to the center line.
Elevation difference: Left (right) is the elevation difference between left (right)

stake and the center line point.
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Center line

L: PElsEr i R Offset
*
N ] £ { )
Bt. Diff{—
- S (
i

+{+m

N + —i— —|—520 Chainage

Increnent :
i
~

o O A

Center line

Example:

Please set the occupied point and backsight azimuth firstly.

OPERATIONAL STEPS KEY DISPLAY
@  In Alignment Layout abonment]iayott

Setup
ch Il I it

screen, enter the start o [g] nerement o
L.offset |0 R.offset |0

chainage, chainage LHEDiff o R. HE Diff o

. Layout

increment, and the chaneefp | LoFs —

. ) Offsat g
horizontal distance from N +CHG -CHG
side stake point to center Rt o

line.
To setout dig/fill data, the

height difference is needed.
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@ After inputting, the center
line setting out data of the
start chainage displays on

the lower screen.

Alignment Layout .

Setup

Chainage: |1001 Increment |10
L.offset |1 R.offset |1_5

LHt DIt [o 2 R. Ht Diff [p

Layout

Chainage [1001 LOFS ROFS
Offset g

Ht Diff lO— +CHG -CHG
R.HE g

®  Here stipulate: first set out [Set
Ha | 66°13'43"  Red | 26956'25"
point on center line, and Out] wa | 25903258 Tun| 39017'18"
E=in] Away 112.482
then set out points on HO Fd
. . . WD Right:
left/right chainage.>¢1) e -
PRM: O
i i i PSM: -30
Input prism height, and click e s . Mode
EDM Mode:Fine[S]
[Set Out] to set out. Tit: off Coord Enter
@  Sight the current prism, [Me La¥g)
Ha 66°13'43 Req
click [Measure] to start asure] va | 259932'58"  Tun| 39017'18"
D 0.309 away[ 112,177
measure and calculate HD 0.304 Fd 86.753
diff o -0.056 Right [ 71.226
parameter difference P an =
PPM: O
between measuring point St 30
gp Dist Urit; Mater Moaase (et
. . EDM Mode:Fine[S]
and setting out point. Tit: off Coord Enter

® Rotate the telescope,
making “Turn” item and
“=>” item display as 0, and
ask the rodman to move

prism.

He 66°213'43" Req 26°56'2
W 259032'58"  Tun 0°00'00"
f=in 0.300 Away 0.788
HD 0.304 Fd 0.788
D -0.056 Right 0.000
Parameters Cut 999.761
PPM: O

PSk: 30

Dist Uit Meter FEEETE Mode
EDM Mode:Fine[S]

Tit: Off Coord Enter
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®  Sight the prism center,
click [Measure] to start
measure. Ask the rodman
to move prism making
“Away” and “” display as
0.

HA 66°13'43" Req 26°56'2!
WA 259032'58"  Tum 0°00'00"
=in) 35 e Avay

HD Fd

WD Right

Parameters Cut

PPM: 0

[ & Measure | Mode

Dist Linit: Meter

EDM Mode:Fine[S]
Tt Off Coord Enter

@ When four items are 0,
the point to be set out is found.
“Cut” item indicates the dig/fill
value.When it is positive, it
means to dig. When it is minus,

it means to fill.

(® After finish setting out one
point, click [Enter] to quit. The
screen returns to Alignment
Setout main screen.Click
[LOFS]/[ROFS], or +CHG/-CHG,
repeat steps @~®) to finish

setting out other points. 3¢1)

Ha, 66°13'43" Req 26956'25"
WA, 259932'58"  Tun 0°00'00"
SD 0.309 A3y 0.000
InD 0.304 Fd 0.000
o -0.056 Right 0.000
rParameters Cut 099 761
PPM O
PS5 -30
Dist Unit: Meter LETE (it
EDM Mode:Fine[S]
it Off Coord Enter
Alignment Layout
Setup
Chainage |1001 Increment |10
L.offset |1 R.offset |1_5
LHEDIff [ 2> R. HEDIff g
Layout
Chainage [1011 LOFS
Offset 1 s
MO g2 8 ]

1) Press [LOFS] (or [ROFS]), corresponding chainage, offset, elevation difference

will be displayed on the screen. The chainage and offset can be entered manually.

If the offset is minus, the offset point is at the left side to center line.If the offset is

positive, the offset point is at the right side to center line.




Explanation for the main setout screen:

Alignment Layout
Setup

Chainage W Increment IIO—
Lofiet [T Reffet 15
LHtOiff [p 2 RHEDff[g

Layout
Chainage 1001 LOFS

Ht Diff IO— +CHG -CHG

LOFS: The key is use to setting out the left side stake. Press it to display the offset

and the height difference of the left side stake.

ROFS: The key is use to setting out the right side stake. Press it to display the

offset and the height difference of the right side stake.
+CHG: The key is use to increasing the chainage.
-CHG: The key is use to decreasing the chainage.

Slope: The key is used to slope set out.

13.2.6 Slope Setout

Slope setting-out can be performed as part of the Alignment setout option. Only
after defining vertical alignment and horizontal alignment, it is possible to perform
slope setting-out. In Alignment Layout menu click [Slope] to display slope layout.

Slope layout main menu:
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Slope

Slope
LeftC1:nd Right ¢ 1:n)
Cut 0 0
Fil o
Right
The input cut/fill value is a ratio.
1

n
l:n

The left and right slopes may be entered for both cut and fill. Enter the required
slopes using positive numbers for both cut and fill. The software selects the
appropriate slope from the table depending on whether the situation is on the left
or right and in excavation or fill.

Excavation or fill is determined by the estimated level at the offset of the hinge
point. If the level is above the level of the hinge then the cut slope is used,

otherwise the fill slope is used.
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CL

Height
Diiff

Offset

Hinge Point

Computed Intersection

Fill

Example:
OPERATIONAL STEPS KEY DISPLAY
@  Enter (or select) the Algnnentiayout
Setup
side chainage needs cheneze 1001 inerement {10
L.offset |1 R.offset |1_1
to precede the slope LA o 1 B BE(ES7 |
Layout
layout. Chanage [100 1 LOES
Offset
Ht Diff lg— +CHG -CHG
R. Ht |0 Slope Layout
@  Click [Slope] to start
| | ¢ [S| ] MTAE Left(1:n) Right(1:n)
slope layout. ope
pe lay p at o o
After inputting ratio of dig Al o lo
" Left || Right

(or fill) of Left and Right
slope After inputting, select

left or right slope to layout.
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Enter the slope layout
menu. Input the prism
pole and sight a point
where it is estimated
the slope to intercept
and press [Measure]
to take the first trial
shot. The appropriate
slope is selected from
the data entered in
the preceding
step.The first intercept
is assuming a
horizontal surface at
the level of the
measured point. The
error from measured
point to calculated
point will display. The
layout method of
slope is same with
point setting out.
When the data which
display in [] and [1]

is 0, the setting out

e]

[Measur

Slope

M Leftil:n} Right{1:n)
Qut [y 35 1.2
Rl Ty [1.65

Slope Measure - —
Poirdy 268.164 _

Right [ _1411.264

Mode

Fine[S]

Return
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point is found.

@  After laying out the Slope
Input
int, click [Return] to [Return] Lo ARt
oint,
P ut [1.35 J1.2
return to slope layout Al [1.65

ST

Right

main menu. Input or
select other slope to
layout and layout as

the same method.

[Note]:

1) An intersection can not be computed if the ground surface passes through the

hinge point.

2) The cut is not displayed because the cut at the computed point is zero.

13.2.7Cross Section Setout

To set out design cross sections select X-Sect from the Set Out menu.

The cross section setout is similar to the alignment setout, the points are uploaded in

chainage, offset and level format and a reference alignment must also exist.
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Center Line

Chainage
12.669

T
r

7 /
g
[ LS
Offset = ofset= -3, 500

/

7 7
A A
/,

X-Sects layout main menu

/
Offset =
5.501

Offset Elevation

-4.501 18,527

-3.500 18,553

0.000 18,658

3.500 18,553

5.501 18,493

-4.501 18,029

-3.500 18,059

.10 1R.1°4 E
Chairage o offiet  [4.501 Slope
HtDiff  [18.527 | RHE 1.58
| LoFs || RroFs || +cHG | -chG || Layout

The screen displays cross section data imported to total station. About the method

please refer to “10.2 DATA IMPORT”.Example:

OPERATIONAL STEPS

KEY

O]

In the menu of Set Out,

click [X-Sect].

DISPLAY
Project Record Edit EGTEN
Informatig —=tuP
Project:def{ Points Roads
Meas Data: | Strings Cogo
Coord Data)  slignment Traverse

Fixed Data:
Oce PE111
BES PL:110
55 Pt:105
FS Pt:114

B.Boards
Tape Dim

Standard Measurement Program
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@ Data will display on the
Offset Elevation -
screen. -4.501 18.527
-3.500 18,553
0.000 18,658
3.500 18.553
5.501 18,493
-4.501 18.029
-3.500 18.059
11,0101 18.1A4 B
Chainags [o offiet 4,501 Slope
HEDIff [18,527  R.HE [1.58
LOFs || RoFs | +cHG | -chg || Lavout
®  Click FNC Key [+CHG)/[- | (e
Chainage Offsat Elevation -
[+CHG]/[-CHG] to search | CHG] 0.000 501 18.527
0.000 -3.500 18.553
0.000 0.000 18.658
data forward or 0.000 3,500 18,553
0.000 5.501 18,493
. -4.501 18.029
backward; click [LOFS]/[R 12.669 3500 18.053
12.6R9 1.0 1R.164 E
[LOFS]/[ROFS] to display | OFS] thanage[12.669  Offiet [4.501 | ggpe
Heoiff [18.029 RHE  [1.58
neighboring offset and | Lors | Rors | +cHe || cHe | Lavout

elevation on the cross

section.

@ select the chainage and

Ha | 369550 Rea [ 31°06'0
input the prism height va | 117928'24" Tum| 5949'09"

=in] Away 0.289
of the target. Then click [Set HD Fd

X WD Right

[Set Out] to start setting | Out] e e

PPM: O

PSM: -30
out. The method of e e vt Measure Mode

. . EDM Mode: Track e ]

setting out is the same Tit: off Coord |

as that of alignment.

XThe HeightDifference value is elevation value here. (Different to Horizontal
Alignment Setting out)
[Note]: Cross Section data can not be entered nor edited by manual input; it has to

be copied into WIN total station.
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OPERATIONAL STEPS:

1) Create a new text file (.txt) on the computer and save it. See Appendix A for
the format of cross section data.

2) Copy the file to total station.

In the total station, import the saved data to current project by “Data Import”.

See “10.2 Data Import”.

3) You can use [LOFS]/[ROFS] to display appointed chainage. The sequence of
the displayed data is according to the sequence in text file. Enter data in the
order of its offset values (from left to right), if chainages are the same.

4) When editing the cross section data, chainages should be in the order from

little to much.

13.3 COGO

The COGO menu contains a number of coordinate geometry functions. (Fixed point
data can not be used in these functions).

Intersection

4-points intersections

Inverse

Area

Radiation

Missing line Measurement

13.3.1Intersection
The coordinate for a point can be computed by the intersection of two known

bearings.
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OPERATIONAL STEPS

KEY

DISPLAY

@ In [Program] menu, click
[Cogo]. And click
[Intersection] in Cogo

menu.

[Cogo]
[Intersectio

n]

@ In pop-up dialog input
the point ID and
azimuth/distance of point
A, B that are applied in
intersection. Here take
azimuth intersection for
example., 1), 2)

If the point ID input does
not exist in the project, an
inputting dialog will
display as shown on the
right. Input the coordinate,

and click [Enter] to save.

Project

eS|

Informati rrom

Project:de] | pt 1001

Meas Data: l—
Coord Datf | AdMuth |45

Fixed Data| | Distance |0

Occ PL1T.
- To

85 P10
sspaaos| |t 1002

FS P14 | | Azimuth |12

Distance [0

9 ‘ Load “ Calc.

Project

Informati| (SRS X

Project:de] pt I—
Meas Data: 002
Coord Dat]  Code I—
Fixed Data| String I—
oce P11 N
BS Pt:110 fo
S5 PL105| E IO
F5 Pt:i114

Z Jo

o Code Enter I
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(3 After inputting, click RO ﬂ

Informati| [eluieg=e X
Project:de] pt l—
[Calc.], the system calculate Mot Dt 1003
X Coord Dat] €058
the coordinate of the [Calc.] Fired Data| String
intersection -
. T E—
, . . . z
If there’s no intersection, it 0
Code Enter I

displays “No intersection ! T T

error”.
Input the point ID, and click

[Enter].

@ Data is saved. The display
returns to standard survey

main menu.

1) PT: The number of intersection point.
Azimuth: The azimuth from occupied point to intersection point direction.
Distance: The distance from occupied point to intersection point.

2% 2) To call up coordinate data from project, you can click [Load].

[NOTE]:

If intersection is not in the specified bearing, the software creates the
intersection point backward.
The intersection point can not be saved, if the coordinates are not in the

allowed range
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13.3.2 4-Intersection

The coordinate for a point can be computed by the intersection of four known

points.

Known data:
F1  First known point
~F2 P2 Second known paint
P53 Third known paint
P4  Fourth known paint
a  Line between P1 and P2
. b Line between F3and P4
Unknown data:

PS5  Coordinates of the point

OPERATIONAL STEPS

KEY

DISPLAY

@ In COGO menu click

[4-Intersection].

[4-Intersectio

n]

@) In the popped up
dialog box enter the
points used for
4-Intersection.

If the entered PT doesn’t
exist in project, program
will request you to enter

coordinates.>¢ 1)

Project Record Edit Prngraml | [T1]

Information
4-Intersection

Pt ne)s-1 (10002
a2 5
Ptne)s-l [3-
g2 2

Load | | Calc. I
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(@After inputting, click

[Calc.], to calculate the

coordinates of [Calc.]
intersection point.

If no intersection exists,

“No Intersection!” will
display.
Input the point name

and click [Enter]

(@The data is saved and
the display returns to
standard survey main

menu.

1) To call coordinate data from project, Click [Load].

[NOTE]:

1) If there is no intersection point, the message “No Intersection” will be

displayed.

2) If intersection is not in the specified bearing, the software creates the

intersection point backward.

3) The intersection point can not be saved, if the coordinates are not in the

allowed range.
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13.3.3Inverse

OPERATIONAL STEPS KEY DISPLAY
DIn COGO menu click [Inverse]
[Inverse].

(@Enter From PT and To PT. wﬂm‘;
Informati

If the entered PT doesn’t exist Fraject:de] From Pt

Meas Datall 14 pt l—
: . . Coord Dat:
in project, program will Fived Dataj [Calc. Result

Occ PEi11

request you to enter

coordinates.>1), *2)

Load cale. |

(®After inputting, click [Calc.], wuﬂ;m
Informatil

to calculate the coordinates [Calc.] Projectide) From Pt |10

Meas Datay T4 pt IIZ—

. Coord Dati

><3) Fixed Data] Calc. Result——

See PELLY | poimuth: 224950'52"

HD: 1.864

VD: -28.687

(@Press[ESC] to returns to [ESC]

standard survey main menu.

% 1) To call coordinate data from project, Click [Load].
< 2)From PT: Pt shows start from which point.

To PT: Pt shows finish at which point.
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From Pt
To Pt
X% 3)Azimuth: Azimuth from start point to end point.
HD: Distance between two points.

VD: Height difference between two points. Positive sigh means start point is

higher than end point while minus means lower.

13.3.4 Area

The points used to calculate area can be gained in two ways: use specified points or

points with a common coding.

13.3.4.1 Area Using Specified Points

An area can be calculated by marking at least 3 points.

Example:
OPERATIONAL STEPS KEY DISPLAY
DIn COGO menu click [Areal]. [Area]
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(@A dialog box pops up. Click

|F'r|:|ject Record Edit Pruglam|

Information

“Marked Pt to Calculate” and [Enter] Project:defaltnn
EERRE R Area Calculation
click [Enter]. 1) @) Marked Pt to calc.
(C) One series of Pt ta calc.,
Standard Measurerment Program
® [Mark] | A:
A: Click [Mark] to mark pts used B T T B
1 =
for area calc. 3%2) 2
4
5
10
1
12
13 south
14 south
1 I
Search | Mark |Malk All | Del Al
. B:
B: You can click [Search] to Search
search PT in project. Data Search |
—
Iniput—™M8¥ M
Pt
Coda
String
@ Ful Marne () Part-Name EP
Search I
Search I Mark IMark AIII Del All | Calc. |
@Click [Calc.] to calculate the Project_Record Edit Program |  {EE]
Information
area. The number used to [Calc.] ;f;;?cé- Aroa Calc, Rosult
) Coord Y Code:
calculate and area will be Fiied D4 | String:
SSEEPtPtl: Total 3
shown. s ptaf|~ex  25.132 m.sq
FS PE: : -
%3). %4) [Ener ]

Standard Measuremnent Program

209




(®Click [Enter] to quit and [Enter]

return to Standard Survey

Main Menu.

1) Marked Pt to Calc.: specify which points should be used for the area
calculation
One kind of Pt to Calc: Compute the area of a figure enclosed by points with a
common coding.

3% 2)[Search]: Search the required point number data in data file.

[Mark ]: Mark the points to be used in area calculation

[Mark All ]: Mark all points in project, and use them to calc.

[Del All]: Delete all marks
X 3)Total: The number of the points which is used in area calculation

Area: The enclosed area of the points which is used in area calculation
34) An area can be calculated by marking at least 3 points If less than 3 pts the

program will prompts “At least 3 Pts are required!”)

13.3.4.2 Area Calculation by Using Code

The area of a figure enclosed by points with a common coding can be computed.
When recording points observe them in the correct sequence and give each point
the same point code.

Example:
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OPERATIONAL STEPS KEY DISPLAY

@ In Area Option, click Project Record Edit Program ‘ | 11|

Information

“One kind of Pt to calc”, [Enter] e rma——

flarea Calculation
. . Coord Datd .

and click [Enter]. 1) Fied Data %tﬁnkﬁ
Oce P11 SIRER FE D 2
BSPEL10 | | @) iOne series of Pt to calc,
55 Pt:10S
FSPL114

Standard Measurement Program

@  Input Code and String [Enter]. Project Record Edit Program | |l

Information

used for area. Click Projectidefault. o

[Enter]. PeedDaticoge [
Oce Ptil .
BS Pi:11] Sting
55 Pt 109 rEmE
FS Pti114 el

Standard Measurernent Prograrm

@ The program will search Project Record Edit Program | | 77| E

Information
Pttt et
data meets the e Area Calc. Result
Code: 5
requirement and Fixed D | String:

g;‘ipftl Tota: &
calculate the area. {|Are2 85.946 m.sq

Standard Measurement Program

@  Click [Enter] to quit and [Ente
return to Standard r]

Survey Main Menu.

2
Usually ( mz) or ( ft ) is used as a unit for an area. If the area is larger than

10000m.sq then the unit is changed to Ha (hectare). The unit is changed to AC
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(acre) if the closed area is 43560ft.sq or more.

[NOTE]: Area is not calculated correctly if enclosed lines cross each other.

If less than 3 points are found which have been marked the software will show the
message “3 PTS required”.

The data in fixed points file can not be used in this program.

13.3.5Missing Line Measurement

This function can be used to calculate the length of a line by measuring the start
and end point of this line.You should set the occupied points and backsight azimuth

before the measurement.

Example:
OPERATIONAL STEPS KEY DISPLAY
@  In Area Option, click [MLM]
[MLM]
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@  Input the Pt used for

MLM measurement. 1)

(If occupied point and
Backsight azimuth has not
been defined, the dialog box as

right will pops up.)

If the entered point doesn’t
exist in project, program will
request you to measure this

point.

Project Record Edit Program [N

Project:dg pLm Pl
Coord Daf MM P2

Fixed Datq rCalc. Result

Load Calc.

X

Set Occ.& BSpoint:

Occ & BS Set

Occ

Code:

OccPt 111 List
Inst. Ht: |1.65 Info

BS

BSPti |110 List
Azimuth: 45000'00"

Resection ” Elevation " Set

Pt does not exist inproject:

S5 Measurement

HA 41°05'34" Pt [999

WA 117926'15"  RHt [1.58

sD MNote

HD Code |abc
Vo String |002
Parameters

PR 0

PSM: -30

Dist Linit: Meter
EDM Mode:Fine[S]
Tilt: Off

Record | Measure | Mode

Code HV.R |Function
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® Theresult is calculated
out and displayed.
dHd: Horizontal distance
between the two points.
dvd: Height difference
between two Points;
dSd: Slope distance between

two points.

Project Record Edit Program

Meas Dat.
Coord Dat]
Fised Dat
Occ PEi1Y
ES Pt:110)
55 PE:105
FS Pt114

X
MLM Pl |1—
MLM P2 |5—
Calc. Result——
From:1To: 5

dHd: 43.105

d¥d: 3.048

dSd: 43.213

@  @Press [ESC] to quit and
return to Standard Survey

Main Menu.

[ESC]

1) To call coordinate data from project, Click [Load].

[Note]: dVd is defined as the height of the second point minus the height of the first

point. Due to this reason dVd can be negative.

dSd is defined as the length of the missing line.

dHd is defined as the length of the projected missing line in the horizontal plane. dSd

and dHd are always positive.
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13.3.6Radiate

The coordinate for a point can be computed by entering the Azimuth and Distance.

Example:

OPERATIONAL STEPS KEY DISPLAY

@ In COGO menu
click [Radiate].
[Radiate]
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@ Input From PT, Project Record Edit ngram| | 17|
Informatio

Bearing and Project:de

Distance, and click [Calc.] Fixed Datg :
Occ PEi11) Bearing 0

8 B5 Pt:110)

[Calc.]. X l) cc pt:105| Distance O

FS PLi114

Standard Measurernent Program

If the entered PT doesn’t

exist in project, program Project Record Edit  Program | [T
Informati|\EiCESE X

will request you to enter Prajectidel pt  [ooo
Meas Data

X Coord Datl| C0de I
coordinates. FredDatg| swig[—
Oce Pt:11) N lo—
: . } BS P10
After inputting, click ot (N —
FS Pt:114 7 l—
[Enter] to calculate. 0

Code Enter I

Project Record Edit  Program

Project:de] pt Im—

Meas Datd
Coord Dat||  C0cke
Fised Data|  String
e PR n —
BS Pt:110) 384.033

SSPLI0S( E 384,033

FSPE114) 0

Code Enter I

@ the new point

coordinate will be

calculated and be

displayed. 32)

1) To call coordinate data from project, Click [Load].
2% 2) Elevation value can not be calculated, only can be manually input, the results is

stored in coordinates data files.
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13.3.7 Volume

This function can be used to calculate the volume of a base area by setting the

height.
OPERATIONAL STEPS KEY DISPLAY
@  InCOGO menu click [Volume]
[Volume].
@  Select base area [Mark]

PTand click [Mark.].)

217




®  Click[Calc.] to setting [Calc.]
target volume height
and Click[OK] to get [OK]

the result

@

+Volume means volume
above target height
-Volume means volume
below target height
Total means above
volume balanced with

below volume.

13.4 TRAVERSE ADJUSTMENT

The Bowditch (compass rule) adjustment method is used to adjust a recorded
traverse. The traverse is defined by entering start and end points and the
intermediate points are determined from foresight observations. The coordinates
for the start and end points must be known.

olf the coordinates of the initial BKS PT are known, the software calculates the
bearing from the point data.

oThe foresight option must be used to record observations to the traverse points
and the observed end point must have a different point number to the known

point.
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oTo adjust angles the end point must be occupied and a known point observed to

measure the closing angle. The point number used for this observation must be

different from the known point too.

Start Pt: 111 BKS Pt: 110 End Pt: 116 Close Pt: 117
Known Pt: 110 111 916 917
Example:
1. Measurement
OPERATIONAL STEPS KEY DISPLAY
@  Select a known point and 0““ BS Set
CC
set up the instrument on [Set] SeePe 111 List
Inst. Ht: [1.65 i
the point. (For example Cade;
BS
Pt 111) Set pt 110 as BSPt [110 List
R.HE [1.5 Info
back sight point. After samuth [ 45900°00% I
setting, click [Set]. Resection Elevation Set
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Program calculates out

BS Set Information
. . Iy Occ:
the Backsight azimuth, [Setup] BKS| 450000 Ptilil
HR. 45000'00" N:1.059
: E:1.059
click [Setup] to set 7:1.098
current horizontal as the [Enter] BS:
Prompt:Please press Enter || pt:110
) . after aiming at BS Pt M:150.000
Backsight azimuth, and E:150.000
Z:15.000
click [Enter]. Back || Enter
®  In[Record] menu click [Record] | |[Pract Edit_Program | SN
Informal ﬂ
[FSObs]. [FSObs] Projectich g g
Meas Dat;
Coord Daflil
Fixed Dat] S5 Obs
Oce Pl X-Sect
BS Pt:15
55 PL104
FS PL:117
Standard Measurernent Program
@  Sight the traverse point
H 44°959'39 Pt 112
112, use [Record] to [Record] va | 81°23'33" RHt 15

record the measured

coordinates.

sD 10.870 Hote
In 10.748 Code |5
WD 1.627 String
Parameters

PP O

PSM; -30 Record ||}
Dist Lnit: Meter [

EDM Mode: Track
Tilt: Off

Mode Code

112

W, | 107392 ey (15

so [ ] North 8.662

HD [ East 8662 |
Y [ Zerith [ 2876
Paramet| = -

PPM: O :  Enter |

PSM: -30 Record [ Measure
Dist Unit: Meter

EDM Madle: Track
Tilt: Off

Mode Code
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Move the instrument to
PT112. Turn on the
machine and select
[Record], re-measure
occupied point (PT112),
backsight point (PT111),
sight traverse point

(PT113).Click record.

[Record]

HA 44°59'5 Pt 113

WA 81°23'33" RHE 1.5

=in) Mote

HD Code |5

WD String

Parameters

PRM: O

PSM: -30 Record | Measure
Dist Unit: Meter

?tM g?de:TraEk Mode Code

Repeat D~@ to
measure and record
coordinates of each
traverse point. (The
number of traverse point
is entered according to
length and requested

accuracy).

When the instrument is
moved to PT115,
measure a known point

(916), record as PT116.

Ha 44°59'59" Pt 114

va | 1023'33" et 15

© [ |North [ o3z |
o East 8.632

v Zenith 2.869

Paramet ]

PPM: O Enter

PSM: 30 Record | Measure
Dist Unit: Meter

EDM Mode: Track

Tit Off Mode Code
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® To calculate traverse, you FS Measurement

Ha | 45°00'00" Pt [117

should set station on va | 81°923'33"  RHt [1.58

A j=in 10.860 Note
PT116, and sight another HD 10.738 code [5
. D 1.625 String |2

known point (such as e
PP O

917), measure and PSW: -30 Record ||Measure;

Dist Linit: Meter
EDM Mode: Track
record as PT117. Here Tt off Ml || Gl

the PT117 is the closing

point.

2. Adjustment:

If the closure point is measured: (The step 1, 2 are same as above).

OPERATIONAL STEPS KEY DISPLAY
@ After entering Start ‘Project Record Edit ngram| i %
Information
Pt, system prompts to poce o T |
Meas Dat;
Coord Da| [EM Pt——
enter End Pt Ficed Dat] | P2 |
occ P | Fixed l—
(Measured Point o b
F5 Pt:114
number) and the Enter |
known Pt, these two

points should be

different.
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@ Enter Close Pt Project Record Edit Program 11| i‘
Information
(Measured point
e L —
number) and the known Fired Dat| | 7T 116
0Occ PE1] | Fived 916
Pt, these two points
should be different too. Enter
@ The close difference is |Prnjett Record Edit Prngram‘ {amm] il
Information
calculated and (enter] | e
Meas Dat.
. Conrd Daf [REsUlt
displayed. Fixed Dat| | Close Diff 4.243
Occ PELY | agi, angle | 225°00'00"
H BS Pt:11I
Click [Enter]. ca pt.10d | Rel. Diff 1:34
i Enter I
@ The azimuth results Project Record Edit Program | mmy X
Information
display. o T < |
Meas Dat,
L. Coord D3 [Result E —
If the angle is in the [Enter] Finerd Dat| | Known Azi [22 195526
Occ Pl | Cale Azi [221955'23"
allowed range of close Berii| cosepi[ 0o000B"
difference, click [Enter]. “Enter |
@  the system calculates [Enter] | [Proiect Record Edit Program | fEEN |%

angle adjustment and
displays the result. Click

[Enter].

Information
IR Traverse

Result
Close DIff 4.243

Az, angle | 225°00'00"

Rel. Diff 1:34

223




®  Here the screen pops up
“Coord Adjust” Press [Yes]o
[Yes] to adjust Not to r[No]
change any data, click

[No]

© The screen pops up
“Elevation Adjust” again.
Click [Yes] to adjust. Not [Yes]or[
to change any data, click | No]

[No]

@ The display returns to
standard survey main

menu.

13.5 BATTER BOARDS

When setting out points, particularly for building plots, it is usually necessary to mark
a point with an offset so that the point can be re-established after work has been
carried out in the work area. In this case batter board can be used: the intersection

point (of a batter board and the line that connects

two points that have to be set out) can be marked. Later, the intersection points are
used by pulling a string line between these points. In this way, the required points
can be reconstructed.

eThere are two ways to proceed:
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First way is using two sides of the batterboard. The user is advised to use this
method in case high accuracy is required, control of the measurements is required or
one batterboard is used to mark more than one intersection point. Refer to Chapter
13.5.1.

Second way is using one side of the batterboard. The user is advised to use this

method in case a quick method is required. Refer to Chapter13.5.2.

13.5.1Method 1: Batter board using two sides

The two sides of batterboard should be measured now. Put the reflector above one
side of the batterboard, enter a number for this point (BB point 2) and press Enter.
Operating Procedure:

Two setout point (S1 and S2) are selected and one side of the batterboard is
measured (BB1).

The other side of the batterboard is measured (BB2). The intersection point of the
batterboard and the line connecting S1 and S2 is calculated. Next, the distance (D1)
from BB1 to

intersection point and the distance (D2) from BB2 to intersection point are

calculated.
’
® (®) -
BBl:ﬁ:ﬁ:ﬂ
- BBZ
g - 52 D1 .
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Example:

OPERATIONAL STEPS KEY DISPLAY
@  In[Program] menu, [B.Boards] project Record Edit [IIDENN N | X
Information Setout b
click [B.Boards]. Project:default,npji Roads ¥
Meas Data: 111 Cogo 3
Coord Data: 127 Traverse
Fixed Data: 5
Occ PL:10
BS PL:15
55 Phi224
FS Pti117
Standard Measuremnent Program
@) A:
Project Record Edit Program ‘ | TS
A: i
Input Setout P1 and click SemtPl 100
Setout P2
[Enter]. [Enter]
Enard P1
Enard P2
| List || 5.0. ” Enter !
B:

If the Point is unknown, a
dialog box will pops up to
request you to enter the
coordinates. After

inputting, click [Enter].

B:
Project Record Edit Program
Informati| \SeeleRSe X
Project: Pt l—
Meas D 9999
Coord Code l—
Fixed Dy String
Occ Pt N
BS Pt:1] 0
sspzl B E g
FS Pt:1]

pe
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®  Enter Setout P2 and

click [Enter].

[Enter]

‘Prnject Record Edit Prngram|

%

Information

EEIERN Boards Define

Setout P1 100
Setout P2 101
Board P1 I
Board P2
‘ List ” 5.0. " Enter |

@

A
Now define the batter
board, enter Board 1 and

click [Enter].

B

If the point is unknown, SS
Measurement dialog box
will pop up. After
measuring, the data is

record to the project.

Project Record Edit Prngram‘

Information

Boards Define

Setout P1 100
Setout P2 101
Board P1 ]
Board P2
List || S5.0. ” Enter |

B:

5SS Measurement

HA 222952'3 Pt

103

WA 109°26'02" RHt JO

B Mote

= Code |south

Vb String |002
Parameters

PPM: O

P;M: =0 Measure | Mode
Dist Unit: Meter

EDM Mode:Fine[S] i
Tilt: Off Code HV.R |Function
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@ Enter Board 2 Project Record Edit Program LCf

Inform;
[Jls e g|Boards Define X

Meas D2 Setout P1 |—

coord D Setout P2 ?32

Board P1 Img—

Board P2 m—
List 5.0. | Enter |

— STandard Measrerment Frogram

Project Record Edit Program | [EEN | X

Inform,;
Project:
Meas DJ 5
Coord

intersection to PT1 Fixed D:

® Adialog box shows

the distances from

Dist to Pt1:0.021
Dist to Pt2:4.567

and PT 2. 1) S Bl

ANCar EasUremant Frograrm

@ Click “Yes”, the Layout
He 221003 Reg
intersection is set out. va [ 8192331 Tumn
=0 awa[ 0,274
InD) Fd
VD Right
Parameters cut
PEM; O

PSh: -30 ™
Dist Unit: Meter easure

EDM Mode: Track 4
it off G

3% 1) Click" ” to quit batter board program.

¥ The setout of this intersection point is identical to Point Setout, which is discussed
in paragraph 13.1.3, except for two differences.
Automatically the intersection point is chosen for setting out.

CUT is not shown at the screen.

NOTE:
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If the intersection point is not on the batterboard, the message “Point Not on
Batterboard!” is shown on the screen.

In case a batterboard is used twice and its position hasn’t changed, it is not
necessary to re-measure the sides of the batterboard. Use the same number for the
sides of the batterboard.

The error message “Invalid value ! ”is shown if the batterboard and the line
connecting the two setout points are parallel.

The coordinates of the calculated intersection point are recorded in the coordinate
file. The number of this intersection point is, compared to the highest existing

number, incremented by one.

13.5.2Method 2: Batterboards using one side

Click [S.0.] in case you want to measure only one side of the batterboards.

(&) (B)

Operating procedure :
Two setout points (S1 and S2) are selected and one side of the batterboard is

measured (BB 1). An approximate distance D1 is shown.

The position of the pole is changed according to the value of D1 and a
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measurement is performed. The distance D1 is now precise. The process has to be

repeated until D equals zero to find the intersection point.

Example:
OPERATIONAL STEPS KEY DISPLAY
@ After entering Setout [S.O] Project Record Edit Program ‘ i <

Information

Points and Board1 click
Setout P1 |99

[s.0]. SetoutFz  [10
Board P1 103
Board P2 I
‘ List || 5.0. ” Enter |

@ Dist. indicates the |F'r|:|ject Record Edit Prugraml | %

Information
distance from the poleto | [Measur :;g;?CDf %
Coord gle Pt Mode X

the intersection point. e] Fixed Df | [Setout
Occ Pt Dist 0.313
Move the pole along the et
Fc prq | || Meastre W Enter

batter board and click SO [ *®

[Measure]. Dist. now indicates

a precise distance. The

intersection point is found

when Dist. equals zero.

NOTE :

After the first side of the Batter board has been measured and [S.0.] has been
selected, it is assumed that the orientation of the batter board is perpendicular to
the line connecting the two setout points. The distance D1 is calculated using this
assumption. Next a second point on the batter board is measured. From now on

the distance D1 will be calculated using the correct orientation of the
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batterboard.D1 will now be more precise.

The error message ‘Invalid value ’is shown if the batter board and the line
connecting the two setout points are parallel.

The coordinates of the calculated intersection point are recorded in the coordinate
file. The number of this intersection point is, compared to the highest existing

number, incremented buy one.

13.6 TAPE DIMENSIONS

Tape dim is a program which integrates surveying using a total station and a
measuring tape. This program is especially useful when a quick survey of an object is

required. It is assumed that all angles of this object are rectangular.

Measure an object by TAPE DIM. Two corners of the object are measured using the
total station and a reference line is defined. Next the other sides of the object are
measured using a measuring tape. When the last side is measured, the closing error

will be shown.
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Example:

OPERATIONAL STEPS KEY DISPLAY
@In [Program] menu, Click [Tape Project Record Edit Prugram | T
Information Setaut v
f f Project:default. npj Roacls e
[Tape Dim]. Dim] Meas Data: 109 Cogo »
Coord Data: 122 Traverse
Fixed Data: S E.Boards
e
55 Phi224
FS PL:117
Standard Measurernent Prograrn
@Enter PT A (Start PT) and PT LapelDinKe syl
Ref. Line—— Sketch map
B (End PT) on Re. Line and [Enter] ST —
. PtE
click [Enter].
Measure ——
A End Pt
. . . . Dist 0
If the point exists in project, —
P o | mane

then the Re. Line is defined.

] End Enter

B

If the point doesn’t exist in
project, the SS Measurement
dialog box pops up. Measure

and record this point.

<]

G5 Measurement

Ha 226°54'44"  pt 999

WA 109925'38"  RHt |0

sD Hote

HD Code |abc
vD String OOZI
Parameters

PPM: O

PSM: -30

Record | Measure | Mode
Dist Unit: Meter

EDM Mode:Fine[S]
Tilt: Off

Code HV.R |Function

232



(@After defining Re. Line, click

[Enter]

[Enter]

@The reference line is
defined, now use a tape to
measure the line which
perpendicular to the
reference line, and start from
End PT of reference line.

First select direction in which
the straight line proceeds and
enter Dist, PT and Code, and
click [Enter]. The line is
defined and displayed. If the
line is at the left hand side,
press [Left] key. If the line is
at the right hand side of
reference line, press [Right]

key. %1), %2)

[Enter]

[Left]

[right]

A: Left

B: Right
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(®Repeat step @ and Tape
measure the object in light of
its shape. The new line plus
the reference line are

graphically displayed.

(®After measuring the last
point, click [End], the screen [End]

displays the Misclose.

(@DClick [Yes], The display
returns to standard survey

main menu.

2¢1) stipulation of Left, Right: Along with extending direction of straight line, turn

left is Left. ¥¢2)Inputting range of Dist: 0.001~1000

There are two ways to return to the main menu :
1) Press [ESC] key in case you have measured an open polygon. All points defined
are automatically stored.
2) Click [End] to quit in case you have measured a closed polygon. The closing error
(the distance between the last point and the first reference point) will be displayed.
Click [OK] key to store all points defined and to return to main menu.
NOTE : The reference line and the lines defined by offsets are graphically shown

only in case at least one offset has been entered.
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14. SYSTEM SETTINGS
1, UNIT SETTING OPTIONS

Menu Selecting Item Contents

1. Ang. Unit deg/gon/mil Select degree (360°) , gon(400 G) or mil
(6400 M) for the measuring angle unit to
be shown on the display

2.Dist.Unit Meter/Int.Feet/U.S | Select the distance measuring unit Meter,

Feet Int. Feet or U.S Feet.

3.Temp.Unit Cc/ °F Select the temperature unit for the
atmospheric correction

4.Pres.Unit mmHg/ hpa/ inHg Select the air pressure unit for the

atmospheric correction.

2, MEASURING SETTINGS

Menu Selecting Item Contents
1. Min. 1” /5" jo.1” Select the minimum angle
Ang. 1mm/0.1mm readingl” /5" /0.1" .
Min.Dist Select the minimum distance
readinglmm/0.1mm.
2.V-0 Zenith/Level Select the vertical angle reading for Zenith 0
or Horizontal 0.
3.Tilt OFF/1axis/2axis Select the tilt sensor option for OFF, (1axis)

vertical only or (2axis) vertical and horizontal
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4 W-Corr. 0/0.14/0.20 Select the coefficient correction for
refraction and earth curvature. Selections
for the refraction coefficient are :

OFF( No Correction ), K=0.14 or K =0.20

Correction for atmosphere refraction and the earth curvature

The instrument will automatically correct the effect of atmosphere refraction
and the earth curvature when calculating the horizontal distance and the height
differences.

The correction for atmosphere refraction and the earth curvature are done by
the formulas as follows:

Corrected Horizontal Distance: D=S * [cosa+ sina* S * cosa (K-2) / 2Re]
Corrected Height Differentia: H=S * [sina + cosa* S * cosa (1-K) / 2Re]

Cg If the correction of atmosphere refraction and the earth curvature is
neglected, the calculation formula of horizontal distance and the height
differentia are:

D=S-cosaH=S-sina

In formula: K=0.14 ......cccovvvvurernrnes Atmosphere Refraction Modulus

Re=6370 km ......cccccunuee The Earth Curvature Radius

(ol ()4 ) I The Vertical Angle Calculated From Horizontal Plane (Vertical
Angle)

Sevtverererrieineennnee.Oblique Distance

NOTE: The atmosphere refraction modulus of this instrument has been set as:

K=0.14. The value of K can be 0.14, 0.2, or

shut: (0 VALUE)
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Example:

OPERATIONAL STEPS KEY DISPLAY
@  Inthe main menu [Meas.

click“Meas. Setup”. Setup]
@  Click options of setting

parameter.
(®  After setting, click[Save]. [Save]

237




@  Click[OK], the settings are [OK]
saved.
® Repeat steps @~@ to

make the measurement

setting. After setting,

click” ".

Atmospheric Parameters.
It read temperature and
pressure by senor
automatically.

You can also edit by

yourself.

238




15. CHECK AND ADJUSTMENT

This instrument has undergone a strict process of checking and adjustment, which
ensures that it meets quality requirement. However, after long periods of transport
or under a changing environment, there may be some influences on the internal
structure. Therefore, before the instrument is used for the first time, or before
precise surveys, user should launch check and adjustment introduced in this chapter

to ensure the precision of the job.

15.1 PLATE VIAL

Check

Please refer to Chapter 3.2 “Leveling by Using Plate Vial”

Adjust

1. Adjust leveling screws, make plate bubble centered;

2. Rotate the instrument 180°; watch the offset of plate level;

3. Tweak adjustment screws (on the right of the plate vial) with the correction pin to
make plate bubble to move half of the offset back;

4. Rotate the instrument 180°, check adjustment result;

5. Repeat the above steps until the plate level is centered in all directions.
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15.2 CIRCULAR VIAL
Check:

No adjustment is required if the bubble of circular vial is in the center after checking

and adjustment of the plate vial.

Adjust

1. Adjust circular bubble after plate bubble is centered.

2. Loosen the screw (one or two) opposite with bubble deflective direction;

3. Tighten the screw on the direction accordant deflective until circular bubble is
centered;

4, Adjust three adjustment screws for several times until circular bubble is
centered;

5. The force power fixing three adjustment screws must be consistent when

circular level is centered at last.

15.3 INCLINATION OF RETICLE
Check:

1. Sight object A through the telescope and lock the horizontal and vertical clamp
screws.

2. Move object A to the edge of the field of view with the vertical tangent screw
(point A’ )

3. Adjustment is not necessary if object A moves along the vertical line of the reticle
and point A’ still in the vertical line. As illustrated, A’ offsets from the center to

the cross hair tilts, then need to adjust the reticle.
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Adjust

1. If the object A does not move along with the vertical line, firstly remove the
eyepiece cover to expose the three or four reticle adjusting screws.

2. Loosen all the reticle adjusting screws uniformly with an adjusting pin. Rotate
the reticle around the sight line and align the vertical line of the reticle with
pointA’.

3. Tighten the reticle adjusting screws uniformly. Repeat the inspection and
adjustment to see if the adjustment is correct.

4. Replace the eyepiece cover.

! Fixed Screw
Fixed Screw

Evepiece
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15.4 PERPENDICULARITY BETWEEN LINE OF SIGHT AND

HORIZONTAL AXIS (2C)
Check

1. Set object A at about 100 meters away the same height as the instrument, and
make the vertical angle with +3°. Then level and center the instrument and turn on
the power

2. Sight object A in Facel and read the horizontal angle value. (e.g.: Horizontal
angle L=10°13" 10" ).

3. Loosen the vertical and horizontal clamp screws and rotate

the telescope. Sight object A in Reverse faceand read the horizontal angle value.
(e.g.: Horizontal angle R=190°13" 40" ).

4. 2 C=L-R+180°=-30" >+ 2 0 " , adjustment is necessary.

Adjust

A. Electronic Adjustment Operation Steps:

OPERATIONAL STEPS KEY DISPLAY

@ After leveling the

Uit Set | Measurement Set I Atmospheric Parade
Angle Unit
@ Degree () Gon (@)
OFest (O UusSFest
Unit
@ o
Pressure Unit——

{ O mmHg @ hea () inHg

| Save

instrument, in the main

menu click[System

Setup].
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In the menu bar clicklzl

to show Collimation as

right.

System Set

Calirmation | Hari

< Step-1: Front

V angle: | 91°06'09"
H &ngle: | 350950'52"
Tips

Target should be within
harizantal £3*

In Face | precisely
collimate the target, and

press [Set].

Collimat
e the
target

[Set]

System Set

< Step-1: Front

V angle: | 91°06'09"
H &ngle: | 350950'52"
Tips

Target should be within
harizantal £3*

Rotate the telescope and
precisely sight the same
target in Reverse face.

Click[Set].

Sight
prism
in
Reverse
face

[Set]

System Set m
Constants List | O Adjustment | Colimation | Harj : I 3

< Step-2 » Reverse

W Angle: | 269052' 27"
HAngle: | 170950'36"

Tips
Target should be within
horizontal £3°

After setting, the screen
displays as right.
Click[Set].

[Set]

Systemn Set m

[ Canstants List | v adiustment | Calimation [ror <] »

< Step-2 » Reverse

W Angle: | 269952°27"
H &ngle: | 17095036

Tips
Target should be within
horizontal £3°
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®  Click[OK] to finish
adjustment of

collimation.

[OK]

| Canstants List | V0 Adjustment | Colimation [Hard <[ »

Collimation m
@ H const has heen saved!

O LT O T

Set

B. Optics Adjustment(professional maintenance man only)

1. Use the tangent screw to adjust the horizontal angle to the right reading which has

been eliminated C, R+C=190°13' 40" -15” =190°13’ 25"

2. Take off the cover of the reticle between the eyepiece and focusing screw. Adjust

the left and right adjusting screws by loosening one and tightening the other. Move

the reticle to sight object A exactly.

3. Repeat inspection and adjustmentuntil | 2 C | <2 0",

4. Replace the cover of the reticle.

Note: After adjustment, need to check the photoelectricitycoaxiality.
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15.5 VERTICAL INDEX DIFFERENCE COMPENSATION

Check

1. Mount and level the instrument and make the telescope parallel with the line
connecting the center of the instrument to any one of the screws. Lock the horizontal
clamp screw.

2. After turning on the power, zero the vertical index. Lock the vertical clamp screw
and the instrument should display the vertical angle value.

3. Rotate the vertical clamp screw slowly in either direction about 10mm in
circumference, and the error message “b” will appear. The vertical axis inclination
has exceeded 3 ~ at this time and exceeds the designated compensation range.

4. Rotate the above screw to its original position, and the instrument display screen
will show the vertical angle again, meaning that the vertical index difference
compensation function is working.

Adjust

If the compensation function is not working, send the instrument back to the factory

for repair.

15.6 ADJUSTMENT OF VERTICAL INDEX DIFFERENCE (I
ANGLE) AND SETTING VERTICAL INDEX 0

Inspect the item after finishing the inspection and adjustment of items in 15.3 and

15.5.

Check
1. Power on after leveling the instrument. Collimate object A in Face | and read the
Vertical angle value L.

2. Rotate the telescope. Sight object A in Face II and read the Vertical angle
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value R.

3. If the vertical angle is 0°in zenith, I1=(L+R-360°)/2

If the vertical angle isO°in zenith, I=(L+R-180°)/2 or(L+R-540°)/2

4.1f | i |>10" should set the Vertical Angle 0 Datum again.
Adjust:
OPERATIONAL STEPS KEY DISPLAY
@  After leveling the
{ Unit Set | Measurement Set IAthspher\c ParamEE
instrument, click [System Angle Unit
[ @ Degree () Gon Cormil
System Setup in the Setup] Distance Unit
[ @ Meter (O Fest (O USFeet
main menu. Temperature Unit
[@- O
Pressure Unit—M8M8M8M8M8
CrmmHg @ hPa () inHg
Save
@  Inthe menu bar, click Sight
ICUnstamts List | %0 Adjustment | colimation m
VO Adjustment. thetarget < Step-1 » Front
) . ) VA | 89945'18"
Sight the target precisely in [Set] Va1 [ 00051
the front face, click[Set]. HADI | 020011
Tps—M
2-axis compensator is on,
Level before measuring!
Set
(® Rotate the telescope Sight  the
Constants List | VO Adiustrent | collirmation I Hori ; I Ld
and precisely sight the prism < Step-2 » Reverse
v | 271914'47"
same target in Reverse [Set]

face. Click[Set].

veDl [ 0°00"44™
HeDl [ -0°00'54"

Tps——M——
2-ais compensator is on,
Level before measuring!

Set
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@ After setting, the [Set]
Vo acsurent b <[>

screen displays as Result

voonst [ po30'02"
right. Click[Set]. vaDI_T [ 0°00'14"
HADI_T | -0°00'50"

Tips——M8M8M8M8M8M8
2-awis compensatar is on.
Level before measuring!

VO Adfustment
®  Click[OK] to finish Result

| 4
adjustment of index [OK] [ [
@ W const has been sef!

Tps —Mm——
2-axls compensatar is on,
Lewel before measuring!

Set

error.

Note:

1. Repeat the checking steps to measure the Index Error (i angle). If the Index

Error cannot meet the requirement; user should check whether the three steps of
the adjustment and the collimation are right. Then set again according to the
requirement.

2. If Index Error still not meets the requirement after the repeated operation, the
instrument should be returned to factory for inspection and repair.

3. The vertical angle displayed in zero point setting hasn’t been compensated or

modified, only for reference during setting.
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15.7 HORIZONTAL AXIS ERROR COMPENSATION
ADJUSTMENT

As the horizontal axis error only affects the angle of sight, it can be only confirmed
through observing the target the height of which is obviously lower or higher than
the instrument.

To avoid the influence of sight axis, user must have an associated adjustment before
adjusting sight axis.

It is unnecessary to collimate the prism or the target plane to ascertain the
transverse axis error. Therefore user is enabled to launch this adjustment at any time.
Select a recognizable point which is rather far away from the instrument, and much

higher or lower than the instrument. Make sure it can be precisely collimated twice.

OPERATIONAL STEPS KEY DISPLAY

©  After leveling the -

Unit Set || MeasLrement Set IAtmnsphenc DaramEE

instrument, click Setup] [Bgle unit o o
Degree E0n il
System Setup in the Distance Unit
[ @ meter  OFeet () USFeet
main menu. [Brnperatule Unito—‘
o o

Pressure Unit

O mmHg @ hPa ClinHg

| Save

@ Inthe menu bar click | Sight
w0 Adjustment | Colimation | Harizontal Axis | inst

Horizontal Axis. The the
< Step-1 > Front 7/10—
i : \ Angle! Q"
screen displays as prism [Set] ndei| 129914719
Hangle: [ 48038'58"
right. Sight the target Tios
. ) Target must be out of
prec|se|y in front face, hotizontal direction+15°

Click[Set]10 times.
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® Rotate the telescope sight the
MIMI Horizontal Asis Insﬂ ;l »
and precisely sight same target
< Step-2 > Reverse 8710
. I li
the same target in [Set] Vande:| 23124528
Héangle: | 228°39'16"

reverse face. Tios
Target must be out of
Click[Set]10 times. horizontal drection15°

j

@  After setting, fset
VO Adjustrment | Collrnation | Horizontal Axis Insﬂ ;l Ld

< Step-2 > Reverse 10/10
W Angle: I 231°45'25"

H Angle: I 228°39'14"

Result
H Axis: -0°00'09"

|

click[Set].

®  Click[OK] to finish [OK]

Horizontal Axis m
@ H Axis has been saved!

adjustment of

horizontal axis.

15.8 OPTICAL PLUMMET

Check

1. Set the instrument on the tripod and place a piece of white paper with two
crisscross lines on it right below the instrument.

2. Adjust the focus of the optical plummet and move the paper so that the

intersection point of the lines on the paper comes to the center of the field of
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view.

3. Adjust the leveling screws so that the center mark of the optical plummet
coincides with the intersection point of the cross on the paper.

4. Rotate the instrument around the vertical axis, and observe whether the center
mark position coincides with the intersection point of the cross at every 90°.

5. If the center mark always coincides with intersection point, no adjustment is
necessary.

Otherwise, the following adjustment is required.

Adjusting Screws for plummet

(4 pes)

Adjust

1. Take off the protective cover between the optical plummet eyepiece and focusing
knob.

2. Fix the paper. Rotate the instrument and mark the point of the center of optical
plummet which falls on the paper at every 90°. As illustrated: Point A, B, C, and D.

3. Draw lines that attach AC and BD and mark the intersection point of the two lines
as 0.

4. Adjust the four adjusting screws of the optical plummet with an adjusting pin until
the center mark coincides with Point O.

5. Repeat the inspection and adjusting steps to make the instrument meets the

requirements.
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6. Replace the protective cover.

15.9 INSTRUMENT CONSTANT (K)

Instrument constant has been checked up and adjusted in the factory, K=0. It seldom
changes and it is suggested to check one or two times every year. The inspection
should be made on the base line, also can be made according to the following
method.

-Check

1. Mount and level the instrument on Point A at a plain field. Use the vertical hair to
mark Point B and Point C with the distance of 50m on the same line, and set the
reflector accurately.

2. After setting temperature and air pressure, measure the horizontal distance of AB
and AC accurately.

3. Set the instrument on Point B and center it accurately, measure the Horizontal
Distance of BC accurately.

4. Then the Instrument Constant can be obtained:

K=AC—(AB+BC)

K should be near to 0, If | K | >5mm, the instrument should be strictly inspected

in the standard baseline site, and adjusted according to the inspection value.

approx. 1 tlam—‘E

S S
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If a strict inspection proves that the Instrument Constant K has changed and is not

close to 0. If the operator wants to adjust, should set Stadia Constant according to

the Constant K

1. Set the orientation via the Vertical Hair to maintain Point A, B, C on the same line

precisely. There must be a fixed and clear centering mark on the ground of Point B

2. Whether the prism center of Point B coincides with the Instrument Center is a

significant step to inspect the accuracy. So on Point B the tripod or compatible

tribrach should be used. It will decrease the difference.

‘Input Instrument Constant:

OPERATIONAL STEPS KEY DISPLAY
@  In[System Setup] menu, [Instrume
Horizontal Axis | Instrument Constants IEy;tgm 1,-| 4 I 13
click [Instrument nt Current values —
Inst, Cons, 0 mm
Constant]. The current Constant] midcos. [0 pom
Instrument Constant nput———
X Inst. Cons. |0 mm
and Multiple Constant micons. 0 pom
are displayed. Set
@ InInput New Values Input SYelemiSel
Instrument Constants | System
field enter new instrume Current values —————————
Inst, Cans. Q mm
constant. You can enter nt Micons, [0 pom
Mul. Cons. constant mput—
. Inst. Cans. 2 mm
Click [Set]. [Set] Ml cors, [0 pam
Set
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®  Click[OKI. [OK]
Instrument Constants | System I

Current values

Instrument Constants Set m

Instrument constants have been
saved!

TSt Core T e
Mul, Coms, |0 ppm

Set

1) Horizontal compensation adjust, vertical compensation and EDM adjusting: are

set by the factory, please do not make any setting.

15.10 PARALLELISM BETWEEN LINE OF SIGHT AND

EMITTING AXIS

Check:

1. Set the reflector 50m away from the instrument.

2. Collimate the center of the reflector prism with telescope reticle.

3. Switch on the instrument, and enter into Distance Measurement Mode. Press

approx S0m

[DIST] (or [All]) to measure. Rotate the Horizontal Tangent Screw and Vertical Tangent
Screw to launch electric collimation and make the light path of EDM unblocked. In
the bright zone find the center of emitting photoelectric axis.

4. Check the center of reticle to coincide with the center of emitting photoelectric
axis. If so, the instrument is proved eligible.

Adjustment:
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If the center of reticle deviates from the center of emitting photoelectric axis, user

should sent the instrument to professional repair department.

15.11 TRIBRACH LEVELING SCREW
If the leveling screw appears flexible, adjust the two adjusting screw in the leveling

screw to tighten the screw appropriately.

15.12RELATED PARTS FOR REFLECTOR

1 The Tribrach and Adapter for Reflector
The plate vial and optical plummet in the adapter and tribrach should be checked.

Refer to Chapter 15.1 and 15.8 for more information.

2 Perpendicularity of the prism pole

As illustrated in Chapter 15.8, mark ‘+’ on Point C, place the tine of the prism pole on
the Point C and do not move during the inspection. Place the two feet tine of Bipod
on the cross lines of Point E and F. Adjust the two legs “e” and “f” to make the bubble
on the prism pole centered.

Set and level the instrument on Point A near the cross. Sight thetine of Point C with
the center of reticle, and fix the Horizontal Clamp Screw. Rotate the telescope
upward to make D near the horizontal hair. Flex the prism pole Leg “e” to make the D
in the center of reticle. Then both Point C and D are on the central line of reticle.

Set the instrument on Point B to another cross lines. With the same way to flex the

Leg “f” to make Point C and D on the
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central line.

Through the adjustment of the instrument on Point A and B, prism pole has been
perpendicular. If the bubble offsets from the center, adjust the three screws under
circular vial to make the bubble centered.

Check and adjust again until the bubble is in the center of the vial from both

directions of the prism pole.
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16. Technical Specification

N9 ‘ N70 | N7
Distance Measurement
Max. Reflectorless 1000m ‘ 1000m | 600m
Range Reflector 3.5km
Accuracy | Reflectorless +(3mm+2 x 10 -6.D)mm
Reflector +(1+1x10°D)mm ‘ +(2mm+2 x 10°.0) mm
Reading

Measuring Time

Fine Mode <C0.3s; Tracking Mode<<0.1s

Atmospheric Correction

Auto Correction

Prism Constant

Auto Correction

Angle Measurement

Measurement Method

Absolute Encoding

Diameter of Absolute

Encoding Disk

79mm

Minimum Reading

0.1” or 1” option

Accuracy

1” 2"

Detection Method

Horizontal: Dual, Vertical: Dual

Telescope

Image Erect
Effective Aperture 48mm
Magnification 30X
Field of View 1°30
Min. Focusing Distance 1.2m

Automatic Compensator
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System Dual-Axis Liquid-electric Sensor Compensation
Working Range 4’
Accuracy 1”
Sensitivity of Vial

Plate Vial 30” /2mm
Circular Vial 8’ /2mm
Optical Plummet (Option)

Image Erect
Magnification 3X
Focusing Range 0.5m - oo
Field of View 5°

Laser Plummet (Default)

Accuracy

1.5mm (in 1.5m InsHt)

Diameter

2.5mm (in 1.5m InsHt)

Wave Length

630nm—670nm

Laser Power <0.4mW
Display
Type | 640*480dpi, High-resolution LCD Touch Screen

Communication

Data Support

RS-232. Min USB . USB OTG. SD CARD

On-board Battery

Power Supply Rechargeable Lithium Battery
Voltage 7.2V dc
Operating Time 6 hours

Working Environment
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Temperature —20C~+50TC

Size
Dimension 196mmx192mmx360mm
Weight 6.2kg
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17. ACCESSORIES

Carrying Case
Main Body
Battery
Charger
Plummet
Correction Pin
Fur Brush
Screwdriver
Allen key
Cloth

Dryer
Operation Manual
Certificate
Stylus pen

USB data cable
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[APPENDIX-A]
1. EXPORT DATA FROM TOTAL STATION
After saving the data collected by total station by “Data Export” to appointed
route, use U disk or synchronizing software (use Windows Mobile Device
Center to synchronize total station and PC.) to copy to your computer, then

you can view the data.

1.1 Raw Data Format

WinCE
(Identifier) (Included information)
PROJECT Project name, description of file saving path.
DATE Date& time
NAME name of the surveyor
INST Serial number of instrument
UNITS (unit)meter/feet/US-feet, degree, gon, mil
SCALE Grid factor, scale, and height
ATMOS Temp ('C), press (hPa)
STN point ID, instrument height, identifier of station PT
XYz X(E), Y(N), Z(H)
BKB Point number, Backsight azimuth,
Backsight angle
BS Point number[, Target height]
FS Point number, Target height, Point number coding[, String]
SS Point number, Target height, Point numbercoding[, String]
CTL control code[, point code 2[, String]](optional)
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HV HA(Horizontal angle), VA(Vertical angle)

SD HA(Horizontal angle), VA(Vertical angle), SD(Slanting distance)
HD HA(Horizontal angle), HD(horizontal distance), VD(Height
differentia)

NOTE note

RESOBS Point number, Target height, observation times

1.2 Coordinate Data Format
Point number, E, N, H, code
111,1.059,1.059,1.298,,
112,1.000,1.000,2.596,,
113,1.059,1.059,1.297,,
114,1.059,1.059,1.297,,
115,1.059,1.059,1.297,,

Additionally, the coordinate format of point to line program is:
PT, E, N, Height, code, string, start reference PT, end reference PT
3,29.145,31.367,100.632,PT,1,2
4,128.365,56.367,115.732,PT,1,2
110,29.364,31.526,100.904,PT,101,103
111,49.892,3.958,112.834,PT,101,103

2. IMPORT DATA TO TOTAL STATION
Data can be imported includes coordinate data, fixed point data, code data,
horizontal alignment data, vertical alignment data and cross section data. Create a

new text file(.txt) on the computer, after editing and saving the data, use U disk or
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synchronizing software (use Windows Mobile Device Center to synchronize total
station and PC.) to copy to the total station, and use “Data Import to import to
current project.

Data editing formats are displayed as follows.

2.1 Coordinate Data/Fixed Point Data Format
You should edit the coordinate data format on the computer as follows:
Point number, E, N, Z, code
1,1000.000,1000.000,1000.000,STN
2,990.000,1010.000,100.000,STN

101,994.890,1000.964,100.113,STN

102,993.936,1007.799,100.800,STN
103,998.515,1009.639,100.426,STN
104,1002.068,1002.568,100.342,STN
1001,1004.729,997.649,100.1153,PT
1002,1003.702,990.838,100.799,PT
1003,7911.990,990.358,100.403,PT
1004,997.311,998.236,100.354,PT

2.2 Cross Section Data Format

Cross section data format editing on the computer is as follows:
Chainage, Offset, Height[, code]

0.000,-4.501,18.527

0.000,-3.500,18.553

0.000,0.000,18.658,CLO1
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0.000,3.500,18.553
0.000,5.501,18.493
12.669,-4.501,18.029
12.669,-3.500,18.059
12.669,-0.000,18.164,CLO1
12.669,3.500,18.059
12.669,5.501,17.999

2.3 Point P Coding Format

The code files enclosed in code library, should assure that every line has a code,
which includes entity number and layer name, etc. Every entity is ended by
carriage return.

The edited coding format is as follows:

Code[, Entity[, Layer]]
TREE,1,VEG

FENCE,2,BDY
CL2,CL
EP,2,ROAD
GUTTER,2,ROAD
PATH,2,PATH
DRAIN,2,DRAIN
BM,1,CONTROL
MH,1,DRAIN
GUS,1,UTILITY

WATER,2,UTILITY
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LP,1,UTILITY

LIGHTS,1,UTILITY

ROCK,2,NS

eWhen there is no definition in code library, the default value for entity is “1”, and

for layer is “0”.

2.4 Horizontal Line

The horizontal line is transmitted from computer to instrument through line
element, including initial definition. It should be included in initial definition the
number of the start stake and coordinate of this point. The line elements include
point, straight, arc, and transition curve.

Each recorded format is:

KEYWORD  nnn,nnn[,nnn]

Here:

START POINT stake number, E, N

STRAIGHT azimuth, distance
ARC radius, arc length
SPIRAL radius, length

PT E, N[, Al, A2]

(A1, A2: LENGTH)

Example 1:

START 1000.000,01050.000,1100.000
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STRAIGHT 25.0000,48.420
SPIRAL 20.000,20.000
ARC 20.000,23.141
SPIRAL 20.000,20.000
STRAIGHT 148.300,54.679

Example 2:

START 1000.000,1050.000,1100.000
PT 1750.000,1300.000,100.000,80.800
PT 1400.000,1750.000,200

PT 1800.000,2000.000

2.5 Vertical Curve

Input vertical curve data from computer through typical point and stake number, the
vertical curve data should include the height, curve length, and the curve length of
start point and terminal point is zero.

Data format is:

Stake number, height, length

1000.000,50.000,0.000

1300.000,70.000,300.000

1800.000,70.000,300.000

2300.000,90.000,0.000

265



[ APPENDIX-B] CALCULATE ROAD ALIGNMENT
The road alignment stake-out program can stake out the alignment elements
including straight, arc and transition curve.
NOTE:
e®Road alignment data can be uploaded from computer or can be entered
manually. Transect data can only be uploaded from computer.
e®Road alignment and transect data is managed by chainage.
e0One job corresponds to one road alignment, you can use several jobs to create
several alignments.
1. ROAD ALIGNMENT ELEMENTS
There are two ways to enter the alignment elements:
Download from PC.

Enter into WinCE(R) series in manual.

How to enter the alignment data is explained below:

Alignment Element Parameter

Straight Bearing, Distance

Transition Curve Radius, Length of Transition Curve
Arc Radius, Length of Arc
PT N, E, radius, A1, A2

NOTE: When downloading from computer or selecting PT option, you do not

have to calculate the Parameter.
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EP

EC

M IPZ .
E&Z
BC EEZ
E * IF1
EP EE1
K&l
Pt North East Radius Transition curve Al Transition curve A2
(N) (E) (R)

BP  1100.000 1050.000
IP1  1300.000 1750.000 100.000 80.000 80.000
IP2 1750.000 1400.000 200.000 0.000 0.000

EP  2000.000 1800.000
Example:

To enter the following data select DEF AL of ROADS in PROG menu:

S —

N 1100.000

E 1050.000
Press [ENT] and then click (PT) on the screen, Enter the following data:
N 1300.000
E 1750.000
R 100.000
Al 80.000

A2 80.000



Enter the following data in the above way:
N

E 1400.000

R 200.000

Al 0.000

A2 0.000

2000.000
E 1800.000
R 0.000
Al 0.000

2

A2 0.000

The format of the data above transmitted to computer is as follows:
START 0.000,1050.000,1100.000 CRLF

PT 1750.000,1300.000,100.000,80.000,80.000 CRLF

PT 1400.000,1750.000,200.000,0.000,0.000 CRLF

PT 1800.000,1800.000,2000.000 CRLF

2. CALCULATION ROAD ALIGNMENT ELEMENTS

(1) Calculation of the length of transition curve

2
Lis =% L., : Length of clothoid

AL, : Parameter of clothoid
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R

: Radius
A 80" Az 80°
L= R 100 mL.= "100

(2) Calculation of Deflection Angle
2
_L
2N
2
64
2-80

T.= > =0.32rad = deg=

T._. T2

(3) Calculation of transition coordinates

N = A«/_( (A
10 216 9360
E=AV2r T 7, T T

3 42 1320 7560

=64 m

180 ,
0.32——=18°20" 06’
n

)

N =80-42-0.32 (;_ (032) ,032) (0.32)
216 9360

0.01024 N 0.01048576 0.00107341824

9360 )

=64(L—
10 216
=64(L- 0.01024- 0.00004855- 0.00000011)
=64 * 0.98981
=63.348
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Similarly, the value of E is:

E=80.42-0.32 (0.32 ~ (0.32)° N (0.32)° ~ (0.32) )
3 42 1320 7560
=64(0.10666667 - 0.00078019+ 0.0000025- 0)

=6.777

This example is symmetry spiral transition N1=N2, E1=E2

(4)Calculation of shift value AR
AR =E- R(1- cos7)
AR =6.777- 100(1- cosl18 20" 06" )

=1.700

Symmetry spiral transition AR, =AR,

(5) Calculation of Spiral Transition coordinate
N, =N - Rsin7=63.348-100sin18°20' 06" =31.891

Symmetry spiral transition = N na

(6) Calculation of Tangent Distance

D.=R tan(%) +AR,cosec(LA) - AR,cot(LA)+ N,

1 1
LA=- 111°55’ 47" , cosec=— cot=—
sin tan
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D,=100 * tan(111°55" 47" /2)+1.7(1/sin111°55" 47" )

-1.7(1/tan 111°55' 47" )+31.891
=148.06015 + 1.8326 + 0.6844 +31.891
=182.468

D.=D.

(7) Calculation of the coordinate KA1
Nwa=Np:- D:i-COSq,
Ewu=Ewr- D:i'sing,

Bearing from BP to IP1 = (Q,=74°03" 166"
N= 1300-182.468 * cos 74°03' 16.6" =1249.872m
Ew.= 1750-182.468 * sin 74°03' 16.6" =1574.553 m

(8) Calculation of Arc Length
L=R(LA- 7,- 72)
=R (111°55’ 47" -2*18°20' 06" )

n

=100(75°15" 35" 180 )
=131.353 m

(9) Calculation of the coordinate KA2

Nz =Nppi- D, COSa,
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Ew.=Ew- D, sing,

Bearing from IP1 to IP2 = (0,=322°07" 30.1"
Ny, = 1300—(-182.468) * cos 322°07' 30.1" = 1444.032 m
Ewo,= 1750—(-182.468) *sin 322°07" 30.1" =1637.976 m

(0) Calculation of coordinates BC, EC which is ARC
(IP1,IP2,EP)

Arc length CL=R-IA

IA=95°52" 11"

CL=200 * 95°52' 11" *

=334.648 m

TL=R- tan(%) =200 *tan(95°52' 11" /2)=221.615m

Each coordinates are computed :
Ne =Np,- TL-cOsq,
Eec = Ep.- TL-sing,
Ne =N~ TL-COSg,
Eec=Ep.- TL-sing,

here:
0, (BearingfromIP1tolP2) =322°07" 30.1"
QO (BearingfromIP2toEP) =57°59' 40.6"

= 1750 - 221.615 * c0s322°07’ 30.1” =1575.068 m
BC
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E .c =1400-221.615 * 5in322°07’ 30.1" =1536.058 m
N g = 1750 ~(-221.615) * c0s57°59 40.6" =1867.456 m
E . = 1400 —(-221.615) * sin57°59' 40.6" =1587.929 m

The calculated results display as below :

N=2000
pp BF1800

N=1867. 456m L .
E=1587. 92%m =577 30 404
EC
ARC Length
=334, 648m
N=1444. 032m
N=1575. 088m BC E=1637. 9T6m
F1556. 058 KAZ/ TmnsiﬁonCun]TeZLEEg{%i“

e

.t N EEZ
ay=322" 07" 301

JRCLenety o) sman

@=74" 03 165"

KE1
o KAl \Tramjmn Curve Length
N=1100 m 11=64m
F=10E50 m N=1249. 87Zm

E=1574. bb3m

The coordinates and the distance are calculated as below :

Compute the length of straight line
Straight line
BP-KAl=

\/(1249.872—1100.000)2 +(1574.553-1050)" =545.543

m

straight line

273



KA2-BC

- /(1575.068—1444.032)" + (1536.058—1637.976)° =166.005 m

straight line

£c.gp=1(2000-1867.456)"+ (18001587 .929)' = 250.084

Start point coordinate (BP)
N 1100.000 m
E 1050.000 m
straight line ( between BP and KA1)
Bearing  74°03' 16.6"
Distance 545.543 m
Transition clothoid (between KA1 and KE1)
Radius -100 m  (“-"sign is turn left curve toward the end point )
Length 64 m
ARC (between KE1 and KE2)
Radius -100 m  (“-” sign is turn left curve toward the end point)
Length 131.354 m
Transition (Between KE2 and KA2)
Radius -100 m  (“-” sign is turn left curve toward the end point)

Length 64 m

Straight line (between KA2 and BC)
Bearing 322°07' 30.1"
Distance 166.004 m

Arc (between BC and EC)
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Radius 200 (without sign is turn right curve toward the end point)
Length 334.648 m
Straight line (between EC and EP)
Bearing 57°59' 40.6"

Distance 250.084 m
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