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Preface

Thank you for selecting the MTS1200 Electronic Total Station.
For the best performance of the instrument, please read this
manual carefully and keep it for future reference. Some of the
diagrams shown in this manual may be simplified for easier
reading.

No further notice will be given for any changes of technical
specifications or appearance to the instrument for the
improvement of performance and preciseness.
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PRECAUTIONS FOR SAFE OPERATION

General

Do not use the unit in areas exposed to high amounts of dust or ash,
in areas where there is inadequate ventilation, or near combustible
materials. An explosion could occur.

® Do not perform disassembly or rebuilding. Fire, electric shock or
burns could result.

® Never look at the sun through the telescope. Loss of eyesight could
result.

®  Use solar filter for sun observation.

® Do not use the carrying case as a footstool. The case is slippery and
unstable so a person could slip and fall off it.

® Do not wield or throw the plumb bob. A person could be injured if
struck.

® Secure handle to main unit with locking screws. Failure to properly
secure the handle could result in the unit falling off while being
carried, causing injury.

® Tighten the adjustment tribrach clamp securely. Failure to properly
secure the clamp could result in the tribrach falling off while being
carried, causing injury.

Power supply

® Do not use voltage other than the specified power supply voltage.
Fire or electrical shock could result.

® Do not use damaged power cords, plugs or loose outlets. Fire or
electric shock could result.

® Do not use power cords other than those designated. Fire could
result.

® Do not place articles such as clothing on the battery charger while

charging batteries. Sparks could be induced, leading to fire.
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® Use only the specified battery charger to recharge batteries.

® Do not heat or throw batteries into fire. An explosion could occur,
resulting in injury.

® To prevent shorting of the battery in storage, apply insulating tape
or equivalent to the terminals. Otherwise shorting could occur
resulting in fire or burns.

® Do not use batteries or the battery charger if wet. Resultant shorting
could lead to fire or burns.

® Do not connect or disconnect power supply plugs with wet hands.
Electric shock could result.

® Do not touch liquid leaking from batteries. Harmful chemicals
could cause burns or blisters.

® Recharge the battery once a month at least when not in used for a
long time. And storied separately.

Tripod

® When mounting the instrument to the tripod, tighten the centering
screw securely. Failure to tighten the screw properly could result in
the instrument falling off the tripod, causing injury.

® Tighten securely the leg fixing screws of the tripod on which the
instrument is mounted. Failure to tighten the screws could result in
the tripod collapsing, causing injury.

® Keep hands and feet away from the tripod shoes when fixing the
tripod in the ground. A hand or foot stab wound could result.

® Tighten the leg fixing screws securely before carrying the tripod.

Failure to tighten the screws could lead to the tripod legs extending,
causing injury.
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& Laser safety information

® In the series products is equipped with laser source, and you

shall not directly watch light in the point aligner so as to avoid
being hurt in the eyes.

® Do not frequently start and shut down the laser point aligner,

which may cause damage to it.

PRECAUTIONS

Precautions concerning water and dust resistance

® Do not put the instrument in the water. The instrument conforms to
IPX4, so the normal rain can not damage to the instrument.

® Be sure to close the battery cover and correctly attach the connector
caps to protect the SET from moisture and dust particles.

® Make sure that the inside of the carrying case and the instrument is
dry before closing the case. If moisture is trapped inside the case, it
may cause the instrument to rust.

® Never place the instrument directly on the ground. Sand or dust
may cause damage to the screw holes or the centering screw on the
base plate.

Using

® Mount the instrument on the wooden tripod, because the metal
tripod will shake, and it will decrease the observing precision.

® The tribrach will affect the precision of the instrument, so you
should check the screw on it. It must be tighten in order to protect
the instrument.

® Before your measurement, check all the settings and the parameter

of the instrument carefully.
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® Never carry the instrument on the tripod to another site.

® Turn the power off before removing the battery.

Other precautions

®  If the instrument is moved from a warm place to an extremely cold
place, internal parts may contract and make the keys difficult to
operate. This is caused by cold air trapped inside the hermetically
sealed casing. If the keys do not depress, open the battery cover to
resume normal functionality. To prevent the keys from becoming
stiff, remove the connector caps before moving the instrument to a
cold place.

® Protect the instrument from heavy shocks or vibration.
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1.Before using the instrument

1.1 Parts of the instrument

Handle securing
screw

SD card slot

Plate level

Base plate

Handle

Telescope focusing

ring

Battery

Horizontal clamp
and fine motion
screw

Tribrach

I

¢

==

g

~
~

>
o 2
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Objective lens

Center

Vertical clamp and
fine motion screw

Data connector

Leveling foot screw

Peep sight

Telescope eyepiece
screw

HandleOperation
panel

‘Tripod clamp
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1.2 Unpacking and packing

Take out the instrument from the case

(O Lays down the instrument case with lid up.

(2 Unlock the case open it.

(3 Takes out the instrument from the case with care.

Put instrument back to the case

(O Cover lens of the telescope with the lid.

(2 Make the instrument horizontal with vertical brake handwheel and
circular bubble face up. And objective lens faces down. Put the
instrument back to the case.

@ Close the case and lock it.

1.3 Using the battery

1.3.1 Cautions

® When the instrument is working on , don’t remove the battery.

® Before removing the battery, turn off the power to the instrument.

® When installing/removing the battery, make sure that moisture or
dust particles do not come in contact with the inside of the
instrument.

® Periodically wipe clean the pole with the cleaning cloth to keep
them free of dirt.

® Please charge the battery at this temperature range 0°C~45C.

® Before storing the battery, you should charge it full, and you should
charge it every three months at least. If not doing so, the battery
will discharge by itself, and the voltage will be very low. Life of the
battery will be affected.

® The temperature and the humidity will affect the battery discharge
speed. So we advice you store the battery in a dry room and the

10
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temperature range should be 0°C~20C.

1.3.2 Charging procedure

©)
@

®
@

Connect the battery case with the charger.

Plug the charger into the wall outlet. Mount the battery in the
charger. Make sure the battery contact the charger well. When
charging starts, the red lamp starts blinking.

The lamp light turns to green when charging is finished.

When charging finished, unplug the charger and then remove the
battery.

1.3.3 Charger operation manual

Never use this charger with other batteries.

This charger is a speedy set. it will finished the speed-charging in
four hours.

After speed-charging, the capability of the battery will attain
75%~80%. If you want to charge it full, you need 2~4 hours small
current charging.

When the charger is empty or in the small current charging, the
green light will bright. In the speediness status the red light will
bright, when it finished, it will turn into the small current status.
The battery will not be damaged in the small current status, but you
had better charge the battery not over twenty-four hours.

If there is much electricity remains in the batteries, the charger may
not come in the speediness status. It will charge it in the small
current status. If you want to charge it speediness, you must put the
batteries in the charger and then connect the charger with the power

supply.

11
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1.3.4 Battery Installation

First of all, align the battery bottom jar with the bump at battery case to
push the battery into the battery case, then block the battery case in the
battery jar inside baffle.

1.3.5 Battery Removal

Use the thumb and index finger to press the battery case clip to opposite
direction to the extreme position, and take out the battery case from the
baffle battery jar at the same time. Then one hand is taking the battery
case and the thumb of the other hand takes out the battery in an inclined
manner when pressing it.

1.3.6 Battery power display
There is a mark on the screen that can be used to check the status of the

battery power.

90-100% 50-90%  10-50%  0-10%

If there is no power, the instrument will give an alarm every ten seconds,

and it will display “Battery is low”. You should finish the measurement
quickly, saving data and changing another battery. Or not the power will
be shut off after one minute

12
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2. Basic Operation

2.1 Screen and keyboard

@j" \sscmwm@'
@lolaja)
OGO
OOG®
s]olola

\\ | o
%

i 0 0 0 1
o @ ®® ® ®

2.2 Operation key

Keys Description
Press the key to turn on the power . Press and
@ hold it for more than 2 seconds to turn off the
power.
ESC Cancel the input or return the previous screen.
USER During measurement, press the key to enter

user-defined function.

During measurement, press the key to enter

HOT .
commonly-used measurement function
<4 Move cursor leftward or select other options
> Move cursor rightward or select other options
A Move cursor upward
v Move cursor downward

13
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Numeric/Alpha key | Input numerals or alphabets
F1~F5 Functions are according to the displayed
message

2.3 Method of inputting numerals and alphabets

For example: create a new JOB , input the JOB name as “JOB01”

@

Q@ @

Press the key <123/ABC> to switch
alphabets input state, and @
displays on the right side of the
screen at the moment;

Press the key [JKL] once, and “J”
displays;

Press the key [MNO] for three
times, and “JO” displays;

Press the key [ABC] twice, and
“JOB” displays;

Press the key <123/ABC> to switch
numerals input state, and @
disappears on the right side of the
screen at the moment;

Create a JOB

JOB name: _

123/ABC

Create a JOB LN

JOB name: QIS0

123/ OF |

Press the numeric key [0], and “JOBO0” displays;

Press the numeric key [1], and “JOB01” displays.

® Press the key [« ] to delete the character before the cursor;

® In case the cursor is located at the first character of an edit box,

press the key [« ] to delete all the characters in the edit box;

® Press the key [ » 1 to move the cursor to the character that

needs to be modified and input again.

14
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2.4 Mode diagram
Meas. Mode
MEAS =
H. dist 51 Memu Mode
V. ang (7) 93° 46’ 18" B Venu =]
Hoang(®)  142° 317 247 |*[7] [ESCT| "\ "Coordinate
pq 2 $ 2. Setting—Out
D 3. Resection
S mmmmhg 1ML
kﬁm CO0RMS-0 BREC B > | [MENU] g (R)Eﬁset—l\/leas.
m m M m ¢7 Area calcul.
[ESC]
[MEAS] Memory Mode
Status Screen Memory Manager =
— DM g
2. Known Coord
MTS TOTAL 3.Code Lib
STATION 4. Mem. status
Model MTS1200 5. Init. memory
Ver 2.3R [ESC]
No. 123456
Config Mode
[ESC] [TRNS] Configuration =
1. Obs. condition
Trans. Mode 2.EDM setting
Data Transfer — [CNFG]| 3. Instr. setting
1. Comms. send data 4.Key function
2. Comms. receive data 5.Unit
3. Comms. setting 6. Instr. adjustment
4. Mem. ——>SD Card [ OK |
5.8D Card——>Mem. -
6.SD File Manager
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2.5 Display information

Status screen

TOTAL
MTS STATION —+— [nstrument name
Model MTS1200 —— Instrument series

Ver 2.3R —— Software version
No. 123456 —— Instrument No.

A number of symbols are used in measurement mode. The meanings of

these symbols are as follows:

o P The cooperative target is prism
o The cooperative target is reflective sheet
o No cooperative target
o i Laser-pointer beam is turned on
+ . . .
o | Tilt compensation is turned on
o 4 USER key and HOT key are effective


david
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3. Preparation for measurement

3.1 Setting up the instruction and tripod
(D Make sure the legs are spaced at equal intervals and the head is
approximately level. Set the tripod so that the head is positioned

over the surveying point. Make sure the tripod shoes are firmly fixed
in the ground

Instrument

e im (I

L I =—
—

Ny @ C

Base plate

Tripod head

Central screw

@ Instruments will be carefully placed on tripod, loosens the central
connection screw little, moves the instrument lightly, until the
hammer ball alignment station point symbol center, then fasten the
screws tight.
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3.2 Leveling and centering the instrument

Leveling the instrument with the circular level

(DRotate the foot screw s A. B, make the bubble to the vertical line of
the foot screw center line.

@Rotate the foot screw C, make the bubble in the center.

(© f@x

Leveling the instrument with the plate level

B

(MLoosen the horizontal clamp to
turn the wupper part of the
instrument until the plate level is
parallel to a line between leveling
foot screws A and B.  Center the
air bubble using leveling foot
screws A and B. the bubble

moves towards a clockwise

rotated leveling foot screw.
(2JTurn the upper part of the instrument though 90° (100g). The plate level
is now perpendicular to a line between leveling foot screws A and B. center the

air bubble using leveling foot screw C.
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Centering the instrument with laser plummet

After the instrument is turned on, press [ %] to enter the star key mode,
and then press the key [PLMT Jto make the laser plummet launch laser.
Loosen the central handle on the tripod, slightly move it to make the
laser point launched from the laser plummet align with the instrument

station point. Press the key [PLMT] to turn off the laser plummet.

Centering the instrument with optical plummet(optional)

Adjust the eyepiece of the optical plummet telescope to the user’s
eyesight. Move the instrument by loosening adjusting screw. Coincide
with image of the point on the ground with the center mark of the
optical plummet telescope.

Measuring station point

Carefully move the instrument
Center mask

in order to make it steady.
® Caution: don’t rotate the X
(@ )= =
instrument on the tripod,
in order to decrease the

excursion of the bubble.

Leveling the instrument accurately
Follow the step mentioned above, until you rotate the instrument and

the bubble always in center. Tighten the centering screw.
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3.3 Focussing and target sighting

(O Focus on the reticle: look through the telescope eyepiece at a

bright and featureless background. Turn the eyepiece screw
clockwise, then counterclockwise little by little until just before
the reticle image becomes focused. Using these procedures,
frequent reticle refocusing is not necessary since your eye is
focused at infinity.

Sight the target: loosen the vertical and horizontal clamps, and
then use the peep sight to bring the target into the field of view.
Tighten both clamps.

Focus on the target: turn the telescope focusing ring to focus on
the target. Turn the vertical and horizontal fine motion screws to
align the target with the reticle. The last adjustment of each fine
motion screw should be in the clockwise direction.

Readjust the focus until there is no parallax: readjust the focus
with the focusing ring until there is no parallax between the target

image and the reticle.

CAUTION:

When sighting the target, strong light shining directly into the
objective lens may cause the instrument to malfunction. Protect
the objective lens from direct light by attaching the lens hood.
Observe to the same point of the reticle when the telescope face
is changed.

20
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3.4 Power ON/OFF

(O Confirm that the instrument leveled and centered precisely.

(2 Press the power key, the instrument will make a sound of beep,
instrument is powered on, the screen first display the instrument
model information, the edition number and software version
number, and a self-check is run. If the instrument is normal, the
measurement mode screen appears after a few seconds.

3 Power off: press the power key and hold on 2 seconds to turn
off the instrument’s power

Attention:

® When the battery capacity is insufficient to support the instrument
normal working, presses the power key, the screen will display
“battery is low”, and the instrument will turn power off
automatically..

® After power on, you should pay attention to the mark indicates the
battery power remaining on screen. Confirm that the battery
power is enough for work, otherwise you should replace the
battery or charge the battery.

® [f “over range” is displayed, the instrument tilt sensor is indicating
that the instrument is out of level, need to be leveled once again.

® Due to vibration or strong wind, the angle display is unsteady. You
should turn off the tilt angle compensation before measurement.

please see below for details.

21
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3.5 Function in the star key (3k) mode

In any mode, press [ %] to enter the star key shortcut function interface.

Following operation can be performed in this mode:
[F1] ——Turn on /off the display illumination
[F2] ——Adjust the contrast of the display
[F3] ——Turn on / off the laser plummet.

[F4] ——Turn on / off the laser-pointer

[F5] Display the inclination of the instrument graphically and

turn on/off compensation

MEAS [y

dist 578397 m
l. \I/

o P @ - (&
TLLUNLCD WPLMTHLSPTHTILT

-

3.6 Tilt angle display and compensation

MTS1200 is equipped with dual-axis tilt sensor, which is able to detect,
compensate and correct the vertical angle and horizontal angle
observation errors caused by the tilt of standing axis of the instrument.
The following explains how to check the tilt value of the instrument and

turn/off  the tilt compensation function.

22
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(@O Press [% ] to enter the star key mode, then press [TILT] . The

screen will display the tilt angle of the
standing axis in the direction X (the
direction of collimation axis) and the
direction Y (the direction of horizontal

axis).

@ Press [ SET]1 to change tilt
correction setting.

1-AXIS: Compensate the tilt of the
standing axis of the
instrument in the direction X

Tilt AN

Tx 0 06"
Ty -0' 10"
Corr: OFF

Tilt N

Tx 0" 06"
Ty -0 10"
CORR: 1-AXIS

2-AXIS: Compensate the tilt of the standing axis of the instrument in

the direction X and Y

® Press [ESC] to exit after setting.

® To set automatic tilt compensation after power on, please see

"12.Setting parameters of instrument"

23
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4. Angle measurement

® Before the survey, please inspect once more and make sure the

instrument is leveled and centered precisely.

4.1 Measuring the horizontal angle between two points

Use the “0 SET” function to measure the included angle between two

points.

@ Press

[>>] to the second page of

Meas mode. Collimate the first target,

Press

®) Press

[0SET] .

[OK] , the target direction's

horizontal angle is set as 0°00 ' 00 ".

24

MEAS o

H. dist

V. ang (7) 92° 24" 18"

H. ang (R) 156° 47’ 35"

COOR

H. angle 0 Set [

H.ang(R)= 0° 00" 00"
Collimate target,
Press < OK >

MEAS o

H. dist .

V. ang (7) 92° 24’ 18"

H. ang (R) 0° 00" 00/




MTS1200 Instruction Manual

@ Collimate the second target, the MEAS o
horizontal angle displayed is the

included angle between the two target [. dist
. V. ang (Z) 92° 24" 18"
points. (56°47'35"). . 56° 47 35"

4.2 Horizontal angle setting

The horizontal angle can be set to any angle that required for.

Set angle by key input

) MEAS [
(D Sight the target and press [HSET]
in the first page of the measurement H. dist -

mode. toang® : [N

(2 Enter the horizontal angle value you MEAS

wish to set.
Example: 45° 23" 07" . |5 90 S = T "l
H. ang (R) : ZERPR{IY
e
® .Press [0OK] ,'The target direction g =
is set to the required angle.
H. dist -

V. ang (Z) 92° 24’ 18"
H. ang (R) 45° 23’ 07"

® Angle inputting rule: degree value and minute value are separated
by “.”,and minute value and second value do not need to separate,
like 45°23 ' 07 ", should input 45.2307.

25
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Set angle by holding the angle
Before performing the operation, the key [HOLD] should be allocated
to the measurement mode. See “12.4 Allocating key function”.

(D Turn the instrument by the horizontal [EAS I
clamp and horizontal fine motion screw

ntil the horizontal angle is displayed as . dist
N _ z 8 pay .ang (Z) 92° 24’ 18"
the required value. .ang (R) 35° 26" 14"

o B b o |

@ Press [HOLD], the angle is locked. [T Angle Holding D
H.ang(R) = 35° 26’ 14"

Collimate target,
Press <REL>

(3 Collimate the target, and then press ~ MEAS oo

[REL] to set the target angle to the
H. dist |
V. ang (7) 92° 24" 18"
H. ang (R) 35° 26" 14"

required value.

26
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4.3 Changing the direction of horizontal angle (R/L)

Horizontal angle can be displayed in right angle mode (increasing
clockwise, marked as:H.ang(R)) or left angle mode (increasing
counterclockwise, marked as : H.ang (L)), and can be switched in the
measurement mode.

Before performing the operation, the key [R/L] should be allocated to the
measurement mode. See “12.4 Allocating key function”.

In the Meas mode, press [R/LY, the grpg

(o

horizontal angle display mode will be

changed from right angle mode to left [H.dist o
V.ang (Z) 92° 24' 18"

angle mode. H.ang (L) 324° 33’ 46"

Press [R/LJagain, change back to right

1 de. H. dist &
angie mode Voang(Z)  92° 24’ 18"
H. ang (R) 35° 26" 14"

® The relation of left angle and right angle: H.ang(L)=360°-H.angR)

27
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4.4 % percent grade
MTS1200 can display vertical angle by percent grade(%). The range of
percent grade can be displayed: +300%.

Before performing the operation, the key ['V/% Jshould be allocated to the
measurement mode. See “12.4 Allocating key function”.

In the Meas mode,press [ V/%1], the
percent grade of the vertical angle will

be displayed. ﬁ 17.128 %
35° 26' 14"

Press [V/%] once again, the display FAS T

mode switches back to normal mode.

V. ang (7) 99° 43’ 13"
H. ang (R) 35° 26" 14"

28
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4.5 Horizontal angle repetition

Measurement results of horizontal angles with higher accuracy can be
obtained by performing repetition measurement.

2nd Target (FS)
Ist Target (BS) O

3rd meas. Starts 3rd meas. end (average of three measurements is displayed,

2nd meas. Starts 2nd meas. end (average of two measurements is displayed)
1st meas. Starts Ist meas. end(the angle is displayed)

Instrument Station

(D In the third page of the Meas mode, [Repetition [
Total 0° 00" 00"
press [MENU] ,then select Reps.
“Repetition” Ave. 07 00" 007
p V.ang(7)  99° 43’ 13"

H. ang (R) 35° 26’ 14"
Sight 1st target?

(2 Sight the first target (backsight) and }T{g?iltlon 0° 00" 00"
Reps.
press [OK] . Avo. 0° 00" 00"

V. ang (Z) 99° 43’ 13"
H. ang (R) 35° 26" 14"

Sight 2nd targeg?
m

3 Sight the second target (forward ¥g;geel‘{ition 46 03 3 ,,'E
sight), press [OK ] . The included angle 1
46° 03" 30"

between two target points is displayed. |y ang (7) 9° 43’ 13"

H. ang (R) 81° 29" 4"
Sight 1st target?

ePress [CE] to cancel the last measurement and redo it.

29
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; ; ; Repetition [
@ Sight the first target point again, and 46° 03' 30"
press [OK 1. 1
46° 03’ 30"
99° 43" 13"

35° 26" 12"

® Sight the target point 2 again, press

Repetition , /‘/[E
[OK], The added value of the ITQZE)? 92" 06" o4
horizontal angle and the average value  |Ave. 46° 03" 27"

: . V. ang (Z) 99° 43’ 13"
of the horizontal angle are displayed. H. ang (R) 81° 29/ 36"
The times of measurement is displayed Sight Ist targem‘?
too. Repeat the step @+ (®), and

continue the measurement. When the measurement is completed, press
[ESCI].

® The maximum number of angle measurements that can be made is
10.

® [t is possible to perform repetition measurement by pressing [REP]
when allocated to the Meas mode, please refer to “12.4 Allocating
key function”

30
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4.6 Outputting angle measurement data

MTS1200 can output the angle measurement data to a peripheral
equipment such as a computer .Before carrying out this function, you
should allocate the key [OUTP] to the measurement mode(See “12.4
Allocating key function”), and connect MTS1200 and the peripheral
equipment using the serial communication cable, and set communication

parameters correctly. See also “12. Setting parameters of instrument”.

® Default communications Settings :
Data bits:8. Stop bits:1. parity:no. Baud rate: 9600

(D Sight the target point.

@ Press [OUTP] in the Meas. mode, EAS =
the horizontal angle and the vertical

. H. dist |
angle data displayed on the screen are ang (7) 88° 49! 38"
output to the peripheral equipment. H. ang (R) 35° 26" 147
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5. Distance measurement

5.1 EDM Settings

Complete the following EDM settings before the distance measurement:

® Types of cooperative target and prism constant correction value
® Distance measurement mode

® Atmospheric correction factor
Target types and prism constant setting

There are three types of cooperative targets for option: no cooperative
target, reflector sheet and prism. Before performing distance
measurement, the actual distance measuring cooperative target must be
set in a correct manner. MTS1200 will automatically adjusts the
intensity of the laser beam and switches the distance measurement
display range to match the type of target used. if the target does not
correspond to the target settings, the range and accuracy of distance
measurement may be affected.

In case “Prism” 1is selected as cooperative target for distance

measurement, the constant correction value of the prism must be set

correctly. It should be noted that: different prisms and various

installation methods of prisms have different prism constant correction
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values. The constant for the prism equipped for the instrument is set as
-30 by default.

® In case the cooperative target type is set as “Sheet” or “None”, the
prism constant correction value is automatically set as 0.

Selection of distance measurement modes

In case the target type is set as prism or reflector sheet, MTS1200 will
provides 5 kinds of distance measurement modes: Fine single measur-
ement(Fine S), Rapid Repeat measurement(Rapid R), Tracking
measurement(Tracking), Fine Repeat measurement(Fine R) and Fine
Average measurement(Fine AVE).

Rapid Repeat measurement (approx. 0.8 seconds/time) and Tracking
measurement (approx. 0.3 seconds/time) is suitable for survey of the
movement target .In order to obtain the higher measurement precision,
the Fine measuring mode should be selected (Fine Single mode has been
set by default in factory). When Fine Ave mode is set, the instrument
measures the distance as the setting times and the average distance will
be displayed. The number of measuring times can be defined by the

user.

® In case the target type is set as “None”, the corresponding distance
measurement modes are: Single measurement(Single), Repeat
measurement(Repeat), Tracking measurement(Tracking) and

Average measurement(Average).

Atmospheric correction factor
To perform higher accuracy measurements, it is necessary to find the

atmospheric correction factor from even more accurate temperature and

pressure measurements and perform an atmospheric correction.
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MTS1200 measures the distance with a beam of light, but the velocity of
this light varies according to the index of refraction of light in the
atmosphere. This index of refraction of light varies according to the
temperature and pressure. In the normal conditions, with constant
pressure, a temperature change of 1°C, or with constant temperature, a
pressure change of 3.6hPa, an index change of 1ppm . This means the
distance measurements will be changed 1mm for one kilometer. So in
order to precisely determine the atmospheric correction factor, the
average air pressure and temperature along the measurement beam route
must be taken. Take care when calculating the correction factor in
mountainous terrain as the difference in height will result in differences
in atmospheric conditions between two points.
® The instrument is designed so that the correction factor is 0 ppm at
an air pressure of 1013 hPa and a temperature of 15°C.
® The atmospheric correction factor (ppm) can be calculated using the
following formula and stored in the instrument’s memory.

0.2904 X pressure (hPa)
1+0.003661 X temperature (° C)

ppm = 278.96-

® [f the weather correction is not required, set the ppm value to 0.
® The ppm data can also be entered directly.

For example, setting following distance measurement parameters: the
distance measurement cooperative target is Prism, the distance
measurement mode is Fine average measurement (6 times on average),

the prism constant is -30 and the temperature is 25°C.
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@ Press [EDM] in the first page of
Meas mode to enter the interface of

distance measurement parameter setting.

@ Press [ <] ,[»] tochange the
distance measurement mode into fine

average measurement(Fine AVE).

@ Press [AVER] , then input the
average times for distance measurement

as 6 times.

@ Press [+ ] tomove the cursor to

the row of cooperative target, and press
[ <] and [ » ] tochange the

cooperative target into prism.

35
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EDM setting [N
eas. mode:Fine AVE & t=6

Reflector: P »
Psm. const:

Temp (° C ) : E
Pres(hPa): 1013

s. crn ( : 0

® Press [+ 1 tomove the cursor to
the row of prism constant, and input the

prism constant: -30.

® Press [+ 1 tomove the cursor to EDV setting I

eas. mode:Fine AVE ¢ t=6
Reflector: Prism<

Psm. const: -
Temp (° C ):
Pres (hPa) :

3
S. crn(%: 0
AVER

the row of temperature to input the
temperature as 25°C, press [OK] , and
the instrument will automatically

calculate the atmosphere correction

value (10 ppm) to finish the distance

measurement parameter setting.

® Ifthe atmosphere correction is not required, press [OPPM] to set the
atmosphere correction value as Oppm. In addition, the temperature
is set as 15°C and the atmospheric pressure is set as 1013Pa

automatically.

®  When ppm value entered directly,the temperature and pressure
values will be cleared.

5.2 Operation of hot key and user key
MTS1200 panel is equipped witha [HOT] key which integrates some
commonly-used measurement function for users to utilize these
functions rapidly. One of these functions can also be individually
allocated to [USER] key. During measurement ,user can enter the
function quickly by merely pressing the [USER] key once. Utilizing
[HOT] and [USER] key in a proper way can effectively improve
working efficiency.
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Functions

2. Reflector setting
3. Check refl. light
4. MLM from last pt.
5. Check BS

6. View recent data

The [HOT] key is equipped with following functions:
EDM Tracking: tracking measurement can be started immediately
Reflector setting: cooperative target type can be switched rapidly

Check refl.light: the intensity of signal reflected via cooperative
targets can be inspected

MLM from last.pt.: the slope distance, horizontal distance and hight
difference between the current measured target point and the last one can
be calculated and displayed.

Check BS: backsight azimuth angle can be inspected and reset (refer to

sections related to coordinate measurement)

View recent data: up to 10 groups of the recent measurement results
stored in the internal memory of the instrument can be looked up

5.3 Returned light checking

The returned light checking function is used to check if sufficient
reflected light is returned by the reflective prism sighted by the telescope.
When the target is in a long distance, difficult to sight, this function is
helpful in seeking and sight the target.
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@ In measurement mode, press [HOT] key and select “Check
refl.light”, or directly press [USER] [Refl.Light Checking ]
key (Returned light checking is set as -

the default function upon delivery) |_

|

(2 When returned light is received, the buzzer will sound and the

Ko

strength of light is displayed. If is displayed, it indicates that
enough light for the measurement is returned.

® Pressing [BEEP] can turn off the buzzer.
Note:

® In short distance measurement, even though the center of the
reflective prism and the reticle are slightly misaligned, “*” will be
also displayed, but in fact, accurate measurement is impossible.
Therefore make sure that the target is sighted correctly.

5.4 Distance and angle measurement
MTS1200 can measure both distance and angle data at the same time.
Please get confirmation again before measuring:

The instrument leveled and centered well.
Battery full charged.
Target type has been set up correctly

The atmosphere correction and the prism constant are set

correctly

Prism center is already collimated and returned signal strength
is suitable
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D In the first page of the Meas mode,
press [DIST] . The screen displays the
EDM settings, and start measuring the
distance to the target.

After measurement completed, a short

beep sounds, and the measured distance

data, vertical angle, and horizontal angle
are displayed.
@ Press [STOP] to quit distance

measurement and return to the Meas.
mode. If the single measurement mode
is selected, measurement automatically
after a measurement.

stops single

During fine average measurement, the

DIST o
Meas. mode Fine R
Atmos. crn 10ppm
Reflector Prism 3)
Psm. const -30
%uring DODIIIIOODD
DIST o
H. dist 165.274m P
V.ang (Z)  92° 55' 39"
H. ang (R) 90° 15" 00”
MEAS [N
H. dist 165. 274m P
V. ang (Z) 92° 55’ 39"
H. ang (R) 90° 15’ 00"

P1
DISTEDSP QHSETEEDM R >>

average value of the distance is displayed. and on the right side of the

screen the number of the measuring times is displayed. When the

measuring times reach pre-determined number, the measurement will

stop automatically.

® During the measurement with prism, if the target is in a far distance

(approximately over 2,000m) which is difficult to measure, the long

distance measurement mode can be set. Please refer to “12. Setting

parameters of instrument” for details.
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5.5 Distance measurements display switch
In the Meas.mode, the displayed items can be in the following three
combinations.

(1) Horizontal distance, vertical angle, horizontal angle

(2) Horizontal distance, height difference, horizontal angle

(3) Slope distance, horizontal distance, height difference, vertical

angle, horizontal angle

D In the first page of the Meas. mode,  [JEAS o
press [DSP] , display the horizontal

AV AN

distance, height difference, horizontal H. dist 165. 274m B
V. dist —4. 376m
angle. . H. ang (R) 90° 15" 00"

2 Press[ DISP Jagain, display the slope MEAS [

distance, horizontal distance, height S dist 174. 639 §

. : : H. dist 165. 274m
difference,vertical angle, horizontal V dist ~4. 376m

angle. V. ang (7) 92° 55’
oN° 4

3 Press[ DISP Jonce again, return to the
original display.

® When the instrument was shipped from the factory, the default

display is the horizontal distance ,vertical angle, horizontal angle .if
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the other combinations are required, please see “12. Setting

parameters of instrument”

5.6 Output distance and angle measurement data

Distance and angle measurement data can be output to a peripheral
equipment such as a computer. Before carrying out this function, you
should allocate the key [OUTP] to the measurement mode(See “12.4
Allocating key function”), and connect MTS1200 and the peripheral
equipment using the serial communication cable, and set communication
parameters correctly. See also “12. Setting parameters of instrument”.

(D Collimate the target point and measure the distance to the point.

(2 After the measurement is finished, press [OUTP] to output the
measurement data to peripheral equipment.

® Note: The function merely outputs data of slope distance, vertical
angles and horizontal angles even other display mode is set for

distance measurement.

5.7 View the distance between the current point and the
last measured point

The slope distance, horizontal distance, hight difference and gradient

between the current measurement point and the last one can be

calculated and displayed by using the “MLM from last pt.”function in
[HOT] key.

EAS [
@ Collimate the current target point
and measure the distance of the target H dist 165. 274m B
point. V. ang (Z) 92° 55" 39”

H. ang (R) 90° 15’ 00"
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@ Press [HOT] after the MIM from last. pt. N
. . Prev. S. dist 179. 532m
measurement is finished, select“MLM V. ang (7) 9° 08" 17"
» . H. ang (R) 120° 32’ 48”
from last pt.” in the menu <Functions>, MLM S. dist 15.847m
and the instrument will display the H.dist 13.718m
) V.dist 2. 372m
measurement data of the last point as Grad. 13.76 %

well as the slope distance, horizontal
distance, height difference and gradient between the current measured
point and the last one.

@ Press [ESC] to return to the previous function operation interface.

5.8 View recent measurement data

The measurement data of the last 10 measured points are stored in the
internal memory of the instrument until the power is turned off. Looking
up these distances, vertical angles, horizontal angles and coordinate
values can be realized by pressing [HOT] key.

Recent meas. data 6/6 1]
(@D Press [HOT], select “View recent

) ] S. dist 174. 186m
data” in the menu of <Functions>. H. dist 165. 274m
V. dist 0.479m

V. ang () 92° 55’ 39”
ﬁg [®) 90° 15’ 00"

@ Press [PREV] to browse previous [Recent meas. data 5/6 T

measurement data. S. dist 179. 532m
H. dist 169. 863m

V. dist -1. 005m

V. ang (7) 92° 08’ 17"

g 120° 32" 48”

@ Press [ESC] to return to the previous function operation interface.
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6. Coordinate measurement

By measuring the angle and the distance of target point, MTS1200 can
get the three-dimensional coordinates of the target points (N, E, Z).

1

i |

Height

fp—

o Instrurnent Target
Height Point

o )/ ’L Instrurnent
/ S;}

l/ P_

6.1 Station construction

Before coordinate measurement, the coordinate system should be
established at first ,by inputting the coordinates of instrument station and
the direction angle of backsight point (this process call it "station
construction"), if the Z coordinate of the target point need to be
measured, the instrument height and the prism height should be inputted

also.
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6.1.1 Set station

@ In the second page of the Meas.
mode, press [COOR] .

® Select "Set station" in the menu
<Coordinate>.The Data of the current
instrument station point and instrument

height are displayed.

® Press [REC]

® Press [HT])

3 Press [REST] to reset the

instrument station point.

@ Press [INEZ] to select inputting the
coordinates of instrument station point

directly.

® Press [REC] to store the input

Coordinate J
2.BS orientation

3. Start measuring

4. Input refl. ht
5.Select a JOB

(o
PT001

Set station
STN PT#
Code
Crd. NO
EO

652987. 865m
297145. 274m
0. 000m

0. OOO
REC

to store the instrument station data

to modify the instrument height

Set station [y

Specify STN
Input PTH#: |§m-
Property: K (73

Crd. file <Known Coord>

[an

Input Pt. Coord.

N<m>: 652987 864
E<m>: .
Z<m>: 0. OOO
PT#: PT001

coordinate data in the instrument memory (or SD card).
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® Press numeric keys to input Set station I

coordinate N of the point. Press [+ ]
P Tnst. ht<m>: KO0
to move the cursor to the next row and

successively input coordinates E and Z

of the point and finally press [OK] .

® Coordinate Z can be ignored in

case only the plane coordinates of the target point are measured.

® Input the instrument height, and press [OK] to finish the setting.

® Instrument height can be ignored in case only the plane coordinates
of the target point are measured.

® The data of instrument station point are still stored even the

instrument is switch off until next instrument station is set.

Reading in the Coordinate Data of Previously Stored Points

The coordinate data of previously stored known points and measurement
points can be read in and used as the coordinates for instrument station
points, backsight points, setting-out points and so on. About memory
data management, please refer to “9. Memory manager” .

Input the point number and the property

; ; Set station [
of the point whose coordinate data are Spocify STN
to be read, press [OK] and the system |Input PT#: m
will search for the point in selected Elligp?ﬂ:}ef : <§nown ‘(’Joor I
coordinate files (“Known Coord
database” file by default). If the point is
found, the coordinate data of the point
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will be read in. Otherwise the screen will prompt whether the

coordinates of the point need to be input or not.

® Point property includes:

KNOWN: Known coordinate points input via keyboard or

communication

MEAS: Points achieved by measuring coordinate data

® Selection of other coordinate files from instrument memory or SD

card can be performed by pressing [FILE]

® Listing coordinate points stored in coordinate files by pressing

[LIST] to select desired coordinate points.

® Press [NEZ] to directly input coordinate data of the point.

For example: utilize a measured coordinate point stored in the current

JOB to set station.

@ Press [FILE] when setting

instrument station.

@ Select "Current JOB" in the menu

<Select a file>.

46
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@ Press [v] tomove the cursor to et station =

point property row and press [ < ] Input PT#: (

P ty: o
and [ » ] to change the point property Ciﬁ??{lg <

to "MEAS".

@ Press [LIST] to list the records of

measurement points stored in the

current JOB.

MYP-003 (crd)
1402-001 (crd)
1402*002(crd)

® Pressl « [ v 1 to move the cursor
to the desired point and press [OK] , [PT# 1402-045

o ) Crd. N 652572.071
the screen will display the coordinate E  297791. 356
data of the point. Press [OK] after z 0. 000
confirming that it is correct, and the

coordinate data of the point will be read and used as the coordinates for

instrument station point.

Method of operating list:

® Press [« ][~ ] tomove the cursor up and down ;

® Press [ » /» ] to switch the mode in which pressing the keys [ a ]
and [+ 1 tomove the cursor by rows or by pages (B will be
displayed on the right side of the list);

® Press [TOP] to move the cursor to the list's beginning
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® Press [LAST] to move the cursor to the list’s end.
® Press [SRCH] to input the point number for searching ;

® Press [OK] to select the record where the cursor locates

6.1.2 Backsight orientation

There’s two method of orientation: setting azimuth angle of the
backsight poin by inputting the angle value directly or by calculating
from input coordinates of the backsight point

N
Backsight Point 0°

Azimuth
Angle
Instrument
Station
E
Select “BS orientation” in the <Coordinate> menu.
If backsight orientation has been BS orientation ‘
BS PT PT058

performed previously, the data of the Code

backsight point and the azimuthal angle |[Crd. Nbs  652264. 367m
. . . Ebs  297578. 182m
will be displayed; otherwise the screen 7bs 0. 000m

will display “not defined”.
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Inputting the azimuth angle
@ Press [AZM] .Input the azimuth

angle and press [OK] .

(2 Sight the backsight point, press
[OK] ,The horizontal angle of the

instrument can be set as the required

azimuth.

® Pressing [REC] can store the

azimuth angle data.

BS orientation

BS PT PT058
Code
Crd. Nbs  652264. 367m

H. ang (R) : _

BS orientation

23° 43" 18"
77° 48" 33"

Azim. ang =
H. ang (R)

Sight BS point

Inputting the coordinate of backsight point

@O Press [BSPT] in the screen of BS

orientation.

@
backsight point and press

Input the point number of the
[OK] to
search for and call the coordinate data

[NEZ] to

directly input the coordinates of the

previously stored or press

backsight point. Please refer to the last

section "Set station" for detailed steps.
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® Sight the backsight point accurately, press [CHK] to measure the

backsight point.

®  Ifno need for checking, press [OK] directly.

@ When measurement finished, the
measured distance ,the calculated
distance by known coordinates of the
station point and backsight point , and
the difference between the two values

are displayed. If the error does not

BS orientation Y
HD. calc. 245. 762m
HD. meas. 245, 758m
dHdist= —0. 004m

Set azimuth angle?

exceed the range permitted,press [ YES] to set the azimuth angle and

finish the backsight orientation, otherwise, press [NOJto return the last

step and, re-sight.

® [n case the displayed distance difference is relatively large, it means

that there is a mistake in setting instrument station and backsight

orientation operation. However, even the displayed distance

difference is quite small, it does not mean that the above operation

is completely accurate, and users should still carefully inspect all

the steps for setting up a station to make sure that there is no

mistake.

6.1.3 Inputting the height of target

If you wish to measure the Z coordinate
of the target point, the height of the
target(prism or sheet) must be measured
and entered.

In the <Coordinate > menu, select

Coordinate

Refl. ht<m>: [0

“Input refl.ht”. Input height of the target(prism or sheet) used, then press

[OK] .
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6.2 Select a JOB

Coordinate measurement data can be recorded and stored in the memory
of the instrument or SD card. In case such operation is needed, first of all,
a JOB should be selected for storing data.

(D Select "Select a JOB" inthe menu  [Sel.a JOB in mem. [

—=53) 4
<Coordinate > to enter the JOB list in #MY JOBO1 ‘
MY JOBO

247193
80

. D
the memory of the instrument. GH7Z-001

GHZ-002

Operation method of list:

® Press[A] and [V] keystomove the cursor up and down;
® Press [INEW] to create a new JOB;

® Press [TOP] to move the cursor to the beginning of the list;

® Press [LAST] to move the cursor to the end of the list;

® Press [SRCH] to input the JOB name to find the JOB;

2 Move the cursor up and down to the desired JOB and pressl OK] to
select the JOB. Unless other JOB is selected, the selected JOB is the
current JOB in which the system will store all measurement data.

® In case the current JOB has been selected before entering

coordinate measurement and changes are not required, then the step

can be ignored.

® Please refer to “9. Memory manager” for more information about
JOB management.
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6.3 3-D coordinate measurement
The coordinate values of the target can be found by measuring the target
based on the settings of the instrument station and backsight azimuth
angle.
The coordinate values of the target are calculated using the following
formula.

N1=NO+SxsinZxcosAz

E1=E0+SxsinZxsinAz

Z1=70+SxcosZ+ih-th

NO: Station N coordinate S: Slope distance  ih: Instrument height
EO: Station E coordinate Z: Zenith angle fh: Target height
70: Station Z coordinate Az: azimuth angle

Please get confirm again before measurement:

® Confirmed that the instrument leveled and centering well.

® Battery full charged.

® Target type has been correctly set

® The atmosphere correction and the prism constant has been set

correctly.
® Setting up station. completed.

® Already sight the center of prism well, the strength of the returns

signal being suitable for measuring.
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D In the menu <Coordinate>, select "Start measuring" to start

coordinate measurement. When the [Coordinate [y
Crd. #N  652791. 254m
*E 297826. 192m
*7, 2.476m

. kPTH# 2501
the measured target points are |y ane(7) 88° 917 45"

i I

® Press [EDM] to change distance measurement parameter setting.

measurement completed,the

three-dimensional coordinate values of

displayed.

Please refer to 5. Distance Measurement”.

®  [fthe target point situated in which a prism cannot be installed
directly or cannot be sighted, press [OFFS] to calculate the data of
the target point by carrying out Offset-Measurement program.
Please see 9.2 Offset-Measurement” for details.

@ Press [REC] , the screen will [Record Data =

display the name of the current JOB, the gggg?ggvggB I\Z/IEOBOl

total sum of measurement data stored in |Fr e? recs ﬂ
the JOB and available records in the |cpde:

memory of the instrument. : : 36

® Press[JOB] to reselect another JOB for storing measurement data.

® Press [VIEW] to view the measurement data storeded in the
current JOB.

®  When editing code, press [READ] to recall the code which was

stored in the memory in advance.
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3 Input the point number, code, instrument height and presstOK] to
record the measured coordinate data

into the current JOB. Return to the . 652791. 254m

coordinate measurement screen. Then 297828' }L%?nl
sight the next target point , measure and 12501
record the coordinates of the target point | * & %El;/ ?316 "

according to the same procedure as

above-mentioned .

® Ifthe cooperative target (prism or reflective sheet) height or the

instrument height has been changed, press [HT] to input again.

® [fno change is necessary for next point number displayed on the
screen, then press [ALL]  key to measure the target point and

automatic store the measurement results.
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7. Coordinates Setting-out measurement

Coordinates setting-out measurement is used to set out the point whose
coordinates are known. After inputting the coordinates for the point to be
set out, the instrument calculates the setting-out horizontal angle,
horizontal distance, and store them in the memory. By measuring the
horizontal angle, distance or coordinate of the sighted point.The
difference between the previously input data to the instrument (the
setting-out data) and the measured value can be displayed and used to

guide setting-out.

Display data=measured data-setting-out data

Backsight
Point

A Distance

osition

Point to be set out

Instrument station

\

® To find the Z coordinate, you had better attach the target to a pole
etc. with the same target height.
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@ Press [S-O1 on the second page of the Meas. mode. Enter the
menu <Setting-Out >.

Setting—Out [

® Select “Set station ” in the 5 BS orioentation
<Setting-Out > menu, and input the 3.Start 5-0

. . . 4.0ption config
coordinates of the instrument station

and instrument height to finish the

instrument station setting. Select “BS
orientation” in the <Setting-Out > menu and set the azimuth angle of the
backsight point. Please refer to “6. Coordinate Measurement” for detail
steps.

® [fsetting up station has been made in coordinate measurement, the
step can be omitted.

3  Select “Start setting-out” in Setting—Out [

] Select S-0 i
the<Setting-Out > menu. Input the Input PTH: W
Property: [
nun'lber and. select the.property of the Crd file <Known Coord>
desired setting-out point and press

[OK] . The coordinate data of the FILE

point will be read in. Please refer to “6.

Coordinate Measurement: Reading in the Coordinate Data of Previously
Stored Points”.

® Press [NEZ] to directly input the coordinates of the desired
setting-out point.
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@ The instrument will display the setting-out distance and angle for

the desired setting-out point, and it is
required to input the cooperative target
(prism or reflective sheet) height,
measure and input the height from
ground to the cooperative target and
press [OK] .

Setting—Out point

S-0 PT# PT048
S—-0 dist. 125. 476m
S-0 ang. 68° 03’ 50”

Refl. ht<m>: QRUH0]

® In case only setting-out plane coordinates is needed, the prism

(target) height can be ignored.

® The horizontal angle difference
between the sighted target and the point
to be set out(dHA) is displayed. In
addition, an arrow is used to indicate
which direction the target should be

moved.

Setting—Out O
S—0 PT# PT048
dHA 35° 02/ 43" <~

92° 08" 17"

o 34/ ]%I!/

«:looking from the instrument station, move the prism leftward

—: Looking from the instrument station, move the prism rightward

Rotate the top of the instrument until the
angle difference is 0 and place the target
on the sighted direction.

® In case the angle difference is
within the range of £30", the

screen will display “«— —”".
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® Sight the target, press [MEAS] to start distance measurement.The

horizontal distance difference between Setting—Out o
) S-0 PT# PT048
the actual measured point and the dHA 0° 00’ 00"
setting-out point (dHD)is displayed. In ~ |[dHD -12.158m ¢t
..g P (. ) py dvVD -4.723m &
addition, an arrow is used to indicate . 92 23’ 17"

which direction the target should be

moved.

1: Move the prism toward the direction away from the instrument
station

1: Move the prism toward the direction of the instrument station

® Press [EDM] to change distance measurement parameter setting.
Please refer to ““5. Distance Measurement”.

® In case repeat measurement or tracking measurement is selected for
setting-out, without pressing any key ,the measurement results can
be displayed in real time by sight the moving prism.

® Press [SWI] to check the coordinates of the current measured
point and the difference between the current measured coordinates
and setting-out coordinates. In case the screen is switched to

display the coordinates of the measured point, it can be recorded

and stored.
(@ Command to move the prism Setting—Out =
forward and backward along sighted 0° 00’ 00" ~—
e 0.000m 1t |
direction and measure the target 1 997 4
distance until the distance difference is 92° 28' 17”
Y 50"

0.

® Two arrows will be displayed on the screen in case the distance
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difference is within the range of £1cm.

Setting—Out [
S-0 PT# PT048
dHA 0° 00 00" ~—
dHD 0.000m 1

dvVD 0.001m 4

V. ang (7) 92° 28' 17"

giEi Eio 03/ 5 "

point elevation is lower than setting-out elevation, which filling is
needed)

Observe the height difference
between the target point and desired
setting-out point displayed on the third
row and the arrow indicator.

2: Move the prism upward (the target

¥: Move the prism downward (the target point elevation is higher than
setting-out elevation, which excavation is needed)

Move the prism upward or downward until the displayed height
difference become Om (two arrows will be displayed on the screen when
the value is close to Om)

In case the angle difference, distance difference and height difference are
all 0, the setting-out point is just located at the bottom of the pole that
the prism(or reflective sheet) attached to.

© Press [SWI] to display the
coordinates difference between the

Setting—Out oy
S—-0 PT# PT048

dN 0. 000m

dE 0. 000m

0. 000m

measured target point and the
setting-out point .

28" 17"
03" 50,

Press[ESC] to finish the setting-out the
point and continue the setting-out for

next point.
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Guiding Setting-out with Orthogonal Method

For guiding setting-out, MTS1200 uses polar coordinate method by
default, namely displaying the angle difference and distance difference
of the measured target point and setting-out point relative to the
instrument station and reminding the prism holder to move it so as to
determine the setting-out point. In addition, orthogonal method can also
be used by MTS1200 for guiding setting-out. The introduction is as

follows.
) . transverse
Longitudinal  {jfferential
differential -

1
Observing iy _ 1 _
point (:%J

instrument
station

As shown above, in case orthogonal

Setting—Out oy
S-0 PT# PT048
dCross —0. 484m —

i 10.25Tm |
-1.428m 4
95° 45’ 32::

method is employed for guiding

setting-out, the observation screen will

display: the difference value of the

measured point and setting-out point in
the longitudinal and horizontal direction
of a shaft of instrument station point and current measured point.

During setting-out, the observer should command the prism holder to
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move the prism along the direction indicated by the instrument screen
until the transverse difference, longitudinal difference and height
difference are all 0 to finish the setting-out for the point.

Prior setting should be performed before measurement in case
orthogonal method is needed for guiding setting-out.

(@O Select "Option config" in the menu [S—0 option config ]
<Setting-Out >. N

Con. method
S—0 pt. list 3* (3

OK

S—0 option confi
@ Press[«] and[»] tochange P 8

o i Con. method m ]2
the setting-out guiding method as S-0 pt. list T -
“Orth.crd” and press [OK] to return to

the menu <Setting-Out >.

Point Listing Setting-out

Point listing setting-out function can be activated by setting “S-O pt.list”
as “ON” in the setting-out option setting.

The function refers to adding a batch of desired setting-out points related

to current instrument station into a list for management. The distance

range with the instrument station can be specified for the points that will

be added into the list; marks can be made for the points which has been
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finished setting-out in the list; sorting can also be made for these

setting-out points as per the principle “prism-holding moving distance is

the minimum between adjacent setting-out points” to guide setting-out

and improve working efficiency.

® Only known coordinate points stored in the memory are supported

by point listing setting-out function, while measurement points and

SD card files are not supported.

® The maximum volume of the list: 300 points

@ Select “Start S-O” in the menu
<Setting-Out >.

2 Select one coordinate file in which

desired setting-out points are stored.

@ Select “Specified range” in the
menu <Add S-O point>.
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Add S-0 point [y
1. A1l known pt.
2.Specified range
3.Key in coord.
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@ Input the serial number range of the setting-out points in the file as
well as the limited value of distance

S-0 pt. list (pts 67 ) o

from the setting-out points to the current [T 134m

instrument station and press [OK] . ggﬁ
All known coordinate points in line with 209m

95m

conditions will be listed on the screen.
Listed contents include: point number,
setting-out distance and setting-out angle.

Operation method of list:
® Press[A] and [ V] keys to move the cursor up and down;

® Press [ » /» ] to switch the mode in which pressing the keys [ a ]
and [+ 1 tomove the cursor by rows or by pages (B will be
displayed on the right side of the list);

® Press [ADD] to add setting-out points;

® Press [GOTO] to move the cursor to the first row or the last row or
input point number to search for the known point in the list;

® Press [OPTN] to manage the list;

® Press [S-O] to perform coordinate setting-out.for the the known

point where the cursor locates

®  Move the cursor to select desired  [Setting—Out point [

setting-out point, press [S-O) to §:8 S?: . 11\3/[11? gg%
perform setting-out for the known point. [S—0 ang. 56° 13’ 37"

Please refer to the above-mentioned for  [Ror]. ht<m>: IR
detailed steps of coordinate setting-out.
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Management of setting-out point list

Operation such as marking, deleting, moving front and back, sorting and

checking coordinate data can be performed for setting-out points in the

list.

For example: sorting can be made for setting-out points as per the

principle “prism-holding moving distance is the minimum between

adjacent setting-out points”.

O Press [OPTN] in the setting-out
point list to enter the menu <S-O
pt.list/OPTN>.

® Select “6.Sort”.

@ Press [YES] .The system
requires selecting the start point for
sorting, backsight point, instrument

station point or current point.
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5-0 pt. list/OPTN JOES

2. View

3.Delete

4. Move forward
5. Move backward
6. Sort

7.Clear

S—0 pt. list/OPTN [

1. Mrak/Unmark
2. View
3. delete

Sort to make minimum

Dist. of aﬁent pm
point

3. Current point
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@  After the starting point is selected, press [OK] .The system will

perform sorting for points in the list. SO Dt. list (pts 67) %
Setting-out points will be listed as per 78m
the new order after the sorting is 95m
. 134m
finished. 193m

® [llustration of sorting principle example:

In case there are 50 setting-out points in the list and the backsight
point acts as the starting point for sorting, the system will find the
point which has the shortest plane distance with the backsight point
among the 50 points. In case the point is Point No.10, the point
which has the shortest plane distance with Point No.10 will be found
among the rest 49 points and son on to finish the sorting of all
setting-out points.

® Note: the sorting basis is the straight-line distance of adjacent points
calculated based on the horizontal coordinates of points and
landform or terrain conditions of all setting-out points are not taken
into consideration. The sorting results are only for reference during
setting-out.
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8.Data Recording

Press [REC] on the second page of the Meas mode to store distance
and angle measurement data in the internal memory of the instrument or
external SD card. Recorded data include slope distance, vertical angle,
horizontal angle, point number, character code and the target height.

8.1 Select a JOB for recording data
Before starting measurement and recording data, a JOB should be
selected.

(@O Press [REC] on the second page
of the Meas mode to enter JOB list in

the internal memory of the instrument. GHZ-001
GHZ-002

*#MY JOBO1
MY JOBO

Operation method of listing:

® Press[A] and [V] keystomove the cursor up and down;
® Press [INEW] to create a new JOB;

® Press [TOP] to move the cursor to the beginning of the list;

® Press [LAST] to move the cursor to the end of the list;

® Press [SRCH] to input the JOB name to search for the JOB;

Create a JOB o
® Select a JOB or create a new JOB.

Take creating a new JOB as an example: JOB name: -
press [INEW] in the JOB list.
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@ Input JOB name and press [OK]
to create a new JOB.

@ Press [Yes] to confirm selecting
the JOB as current JOB and enter the
menu <Recording Data>.

Create a JOB [y
JOB name: MYJOBOO1

Creation success,

Select t%JOB?

Recording Data
1. Set statlon

8.2 Set instrument station and record the station data

(D  Seclect “Station data” in the menu
<Recording Data> .The screen will
display the data of the current

instrument station.

Press [REST] to reset the instrument

station. Please refer to “6.1.1 Set station”.

(2  After the instrument station setting
is finished, press [REC] and the
screen will display the current JOB, the
total sum of measurement data stored in
the JOB and available records in the

internal memory of the instrument.
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Set station [N

STN PT# PT001

Code

Crd. NO  652987. 865m
EO  297145. 274m

Z0 0. 000m

. 0. 000

Record Data [
Current JOB  MYJOBO1
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® Press [JOB] to reselect JOB for storing the data.

® Press [VIEW] to look up the measurement data recorded in the
current JOB.

® In case the edit box is located in the character code row, press
[READ] to call the character code which was stored in the

internal memory in advance.

@ Input the point number, character code, instrument height and press
[OK] to record the data of the instrument station into the current JOB.

8.3 Orientate station by backsight and record the BS data

BS orientation

(D Select “2. BS orientation” in the
menu <Recording Data>

PT058

652264. 367m
Ebs  297578. 182m
0. 000m

@ After pressing [OK] to input

backsight point coordinates or pressing ~ [Azim. ang = 23" 43" 18"
. . ) H. ang (R) 77° 48" 33
[ AZM] to input backsight azimuth
angle, the instrument will prompt the Sight BS point

user to sight the backsight point. Please
refer to “6.1.2 Backsight orientation” for detailed steps.
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(B Sight the backsight point well, press [REC] .

@ Input point number, character code,
and target height, press [OK] to store
the BS data into memory.

® Press [OK] to finish backsight

orientation and exit .

Record Data [
Current JOB MYJOBO1
Recs. saved 247

Free recs. 4106
PT#: BKS-02

Code:
. > 375
BS orientation o

Azim. ang = 23° 43" 18"
H. ang (R) T7° 48" 33"

Sight BS point

e ek I ct I o |

8.4 Measure target and record measurement data

@ Select “Meas&Rec data” in the
menu <Recording Data>. The screen
will display the current JOB, the total
sum of measurement data stored in the
JOB and available records in the

internal memory of the instrument.

Recording Data oy
Current JOB MY JOBO1
Recs. saved 248

Free recs. 34105
ext PT# 2502
V. ang (7) 88° 21’ 45"

127° 28" 3.

®Press [EDM]  to modify distance measurement parameter setting.

Please refer to “5. Distance Measurement”.
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@ Sight the target and press [MEAS] to start measuring. After the

measurement is completed, the

measurement results of the target point 88° 917 45"
are displayed. . 127° 28" 31"

2501
88° 21: 45"
R/ 236"

® If the target point situated in which a

prism cannot be installed or cannot be
sighted directly , after measurement completed, press [OFFS] to enter
the Offset-Measurement function to calculate data of the target point.
Please see “11.2 Offset-Measurement”.

® Press [REC] to record measured giiggg tD %E MY JOBO1
data marked with*“*”.

Recs. saved 248

Free recs. W

@ Input point number, character code,
prism height step by step, press [OK] to store the measurement data into
the current JOB.

® Press [JOB] to reselect another JOB for storing measurement data.

® Pressl VIEW] to view the measurement data storeded in the current
JOB

® In case the edit box is located in the character code row, press
[READ] to call the character code which was stored in the

internal memory in advance.
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Keep on measuring next point..

Recording Data [y
Current JOB MYJOBO1
Recs. saved 249

Free recs. 34104
ext PT# 2503
.ang(7) 88° 21" 45"

g& 127° 28" 3.

Press [ALL] to perform measurement and automatically record the

results. In this case, the point number is the last point number add
one(as displayed on the screen), the code and prism height remain
the same. When the measurement results recording finished, the

results will be displayed for two seconds, then the screen of last step
is restored
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9.Memory Manager
Press [MEM] in status screen to enter

) ] Memory Manager [
memory mode. In this mode, operations 1. JOB
of JOB and relevant data in internal 2. Known Coord

3. Code 1ib

memm‘*y caTl be perfor@ed. These 4 Mom. status
operations include looking up the 5. Init. memory
contents of JOBs, renaming JOBs,

deleting JOBs and records, inputting

known coordinate data, looking up or deleting the coordinate data of
known points and inputting character code to internal memory in
advance for future calling,etc.

9.1 JOB manager

Select “JOB” in the menu <Memory
Manager>, the list of JOBs stored in the

memory is displayed on the screen, GHZ-001
GHZ-002
including JOB name, the number of GHZ-003

measurement data and known

coordinate data has been stored in the
JOB.
® The JOB marked with“*” is the current JOB selected to store
measurement data.
Method of operate JOB list:
® Press [ A ] [ V] key to move cursor up and down;
® Press [NEW] to create a new JIB in the internal memory.
® Press [TOP] to move cursor to the beginning of the list.
® Press [LAST] to move cursor to the end of the list.

® Press [SRCH] to input JOB name to find the JOB.
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® Press [OPTN] to enter the menu of JOB manager option.

9.1.1 Create a new JOB

Create a JOB

JOB name: _

@ Press [INEW] in the list of JOB.

® Press [OK] after the JOB name is

input.

Create a JOB [

JOB name: NEWJOB

Creation success,
Input coordinate?

3 After the new JOB is successfully j [
created, the instrument will remind the #NEW]OB 0/0 Il

user whether to input known

coordinates to the new JOB immediately.

If the operation is not needed, press
[NO] to return to the list of JOB.

9.1.2 View and delete records in JOB

Data of measurement points and coordinate data of known points are
separately stored in the internal memory JOB, and they can be viewed
separately; in addition, the data that are not needed can also be deleted.
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@® In the list of JOB, press [A]l and [V] keysto move the

cursor to the desired JOB and press
[OPTN] to enter the option menu of
the JOB.

® Select “View” in the menu.

@ Select “Meas.record”. The screen
will list the record of measurement
points stored in the JOB. The type of the
record is indicated in brackets.

Method of operate file list:

JOB 533 X

2. View

3. Rename

4. Delete

5. Select

6. Comm. output

OK

View JOB
1. Meas. record
2. Known coord.

MYP-003 (crd)

1402-001 (dis)
1402—002(dis)

® Press [« ][~ ] to move the cursor up and down ;

® Press [ » /» ] to switch the mode in which pressing the keys [ a ]

and [+ ] tomove the cursor by rows or by pages (B will be

displayed on the right side of the list);
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Press [ TOP] to move the cursor to the list's beginning
Press [LAST] to move the cursor to the list’s end.
Press [SRCH] to input the point number for searching ;

Press [ VIEW] to see details of the record where the cursor locates
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@ Move cursor to the desired point,
press [VIEW] to display details of the
point.

® Press [PREV] to display previous
point record.

® Press [NEXT]

® Press [DEL] . Deletion

confirmation is displayed.

® Press [YES]
and return back to list of points.

® Press [NOJ to cancel the deletion

to delete the point

JOB MYJOBO1  1/247 [
PT# 1402-001
Code POLE
Refl. ht 1. 326m
. di 352.971m
88° 21" 45"
127° 28’ 36”

to display next point record.

JOB MY JOBO1 1/247 %
PT# 1402-001
Code POLE
Refl. ht 1. 326m

Delete pt. 1402-001°?

and return back to the screen of viewing details of the point.

9.1.3 Rename a JOB

@ PressLAJI VY] tomove cursor to
the desired JOB and press [OPTN] to

enter JOB option menu.

@) Select “Rename”.
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JOB MYJOBO1 X

2. View

3. Rename

4. Delete

5. Select

6. Comm. output

JOB MYJOBO1 O
1. Input coord.

New name: UN@LO0RE

1234 OK
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©) Input new name of the JOB then
press [OK] .

9.1.3 Delete a JOB

@ PressLAII¥Y] tomove cursor to
the JOB that you want to delete in JOB
list, press [OPTN] to enter JOB option

menu.

@ Select “delete” .Deletion

confirmation is displayed.

® Pressl YES] to delete the JOB and
return to JOB list.

® Press [NO] to cancel the deletion
and return to JOB list.

9.1.4 Select a JOB

JOB QINGTAN
1. Input coord.

g. ée ete

5. Select
6. Comm. output

0

JOB QINGTAN

1. Input coord.
2. View

3. Rename

4. Delete

5. Select

6. Comm. output

oy

JOB QINGTAN
1. Input coord.
2. View
3. Rename

Delete JOB QINGTAN?

In memory JOB management, the current JOB used for recording

measurement data can be selected in advance.
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@O PressL AJLV¥] tomove cursor to

] =
the desired JOB and press [OPTN] to
. View

enter JOB option menu. 3. Rename

4. delete
5. Select
6. Comm. output

® Select “Select” . TOB QINGTAN I

1. Input coord.
2. View
3. Rename

@ Press [YES] to select this JOB, then Select J’OB QINGTAN

return to list of JOB. as currean?

9.1.5 Input known coordinates into JOB

Not only measurement data can be stored in JOB, but also known
coordinate data can also be directly input into JOB for calling by

measurement tasks.

@ PressTAIIVY] tomove cursorto [f I
the JOB in which you want to input W
.vliew
data , press [OPTN] to enter JOB | 3 Rename
4. Delete

5. Select
6. Comm. output

option menu.
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@ Select “Input coord.” .

3  Successively input the numerical
values of coordinates N, E, Z and point
number. After inputting one item, press
[ V] key to enter the next item. After
inputting all the items, press [OK] to
store the coordinates of known points

Input Coordinate [ Iy

N<m> :
E<m>:
Z<m>:
PT#:

Input Coordinates

IN<m> :
E<m> :
7<m> :
PT#: PT-002

into the JOB. After the screen displaying “Data recorded” for a short

period, the point number will automatically add 1 to continue inputting

the next known point.

@ After inputting the coordinates of all known points, press [ESC]

to return to the option menu of the JOB.
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9.2 Management of the Known Coord database

The Known Coord database can be used for storing the coordinate data

of some frequently used control points or instrument station points for

calling by users in different measurement tasks. The difference between

it and common JOB is: it can be merely used for storing known

coordinate data instead of storing measurement data. Coordinate data in

the known coordinate database can be manually input via the keyboard

of the instrument or input through communication with a computer.

9.2.1 Input the coordinate data of known point

@ Select “Known Coord” in the menu
<Memory Manager> to enter the menu
< Known Coord >.

@ Select “Input coord.” .

®
number of known point. After input
each item. Press [ ¥ ]
next item.When each data
finished, press [OK] to store the data
in the memory. Screen briefly displays

Input the coordinates and the point

to input the

item is

Known Coord [y
1. Input coord.
2.List and view
3. Comm. input
4. Clear
0K

Input Coordinate

Input Coordinate

N<m> :
E<m>:
Z<m> :
PT#: CTRL-012

"Data recorded." ,the the point number adds one automatically , keep on
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inputting the coordinates of the next point .

@ Repeat the steps above to input coordinate data of all known points.

Press [ESC] to finish input and return to the <Known Coord> menu.

9.2.2 Review and delete known point coordinate data

All the known coordinate data stored in the Known Coord database can

be reviewed and the data no more needed can be deleted.

(D Seclet“List and view”in the menu
<Known Coord> , The known
coordinate data list is displayed.

® List operation see “9.1.2 View and
delete records in JOB”.

® Move cursor to the record to be
viewed, Press [VIEW] to display the
contents of the record.

® Press [PREV] to display previous
point record.

Known Coord

CTR

p
p

L-003 (kwn)
T-011 (kwn)
T-012 (kwn)

PT#

Crd. N
E
7

® Press [INEXT] to display next point record

80

/175

CTRL-001
63723. 326m
35432. 764m

0. 000m
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®  Press [DEL] .Deletion confirmation is displayed.

® Press [NOJ to abort the operation
and return to the previous screen.

® Press [ YESJto confirm deletion of
the known point and return to the
known point list screen.

Known Coord 1/175

PT# CTRL-001
Crd...N 63723..326m

Delete pt.CTRL-001%

9.2.3 Delete all the known coordinate data
This operation will delete all the known points record in the Known

Coord database.

D Select “ Clear” in the <Known
Coord>menu, deletion confirmation is

viewed.

@ Press [YES] to delete all the
known coordinate data and returns the <
Known Coord > menu.
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Known Coord [
1. Input coord.
2.List and view
3. Comm. input

Delete all data in
Known Co, LLib?

Known Coord [
1. Input coord.
2. List qnd view

i Clear |
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9.3 Management of the character code library
Character code library is used to store character code which often be
used.When recording measurement data or station data, the pre-stored

character code in the library can be [C i [y
called.

3 POINTI
4 POINT2
5 POINT3

Select “Code Lib” in the menu
<Memory Manager> to enter the

character code library of the internal

memory to perform operations such as

inputting, deleting and viewing codes in the characte code library.

9.3.1 Add character codes

@O Press [ADD] in the list of the [C
characte code library.

‘@n

3 POINT1

Addacode ............................................
1234

C 1 [Tre
@ Input character code then press 0

[OK] , the character is added to the
character code library.
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9.3.2 Delete character codes

) ) Code Lib [y
(D Press [A] and[ ¥] keys in the list
of the character code library to move the %
cursor to the code that needs to be 4 POINT2
deleted and press [DEL] . o POINT3

® Delete the character code in the list
of the character code library.

TREEO1
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9.4 Display status of memory
Select “Memory status”, current status
of the internal memory will display on

the screen.

® The progress bar shows the status of

of the memory is occupied.

9.5 Initialize memory

Memory status [
Total recs. 49488
JOBs saved 18

Meas. recs. saved 15062
Known pts. saved 327
Mem. occupied 31%

Operation of initializing memory will delete all data in memory include

all JOBs, Known Coord database and character code library, and set the

memory as factory default. Please take care to use this function to avoid

loss of useful data.

@  Select “Init. memory” in<Memory
Manager> menu, deletion confirmation

is displayed..

@ Press [YES] to delete all data in

memory and initialize memory.

84

Memory Manager

1. JOB
2. Known Coord
3. Code Lib

Delete all data in mem?
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10. Data Transfer

Press [TRNS] in status screen to enter data transfer mode. In this mode,

measurement data stored in the internal
memory or SD card can be transferred
to a computer via data communication,
and coordinate data can be transferred to
the internal memory or SD card from a
computer. In addition, data can be

omms. recelve data
3. Comms. setting
4. Mem. —>SD Card
5.SD Card——>Mem.
6.SD File Manager

exchanged between the internal memory of the instrument and SD card.

10.1 Settings of communication

® MTSI1200 serial communication protocol: 8 databits , 1
stopbits ,none parity, baud rate 1200 2400 4800 9600 19200 bps

optional (default 9600 bps).

® Before starting communication with PC, please insure the

parameters of communication of each other are set correctly and the

same, otherwise the communication will be failed.

Following steps below, the communication baud rate can be changed.

@ Select “Comms. setting” in the

<Data Transfer> menu.

(2 Press [¥] key to move the cursor

4800 bps

19200 bps

3

4, 9600 bpsk]
5.

6. 38400 bps

to the desired baud rate and press [OK] to finish the setting and return.

® The baud rate can be set in parameter setting mode also, please see
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“12.Setting parameters of instrument”

10.2 Send JOB data

(D Use communication cable to connect PC and MTS1200, run the
total station =~ communication  program on  PC, click
[ COMMUNICATION ] , [ RECEIVE] , set the parameter of
communication correctly, then click [OK] .

@ Select “Comms. send data” in the Pel. aJOB in mem.
== ard

<Data Transfer> menu.

GHZ-001

GHZ-002

® Press [ A I V] tomove cursor to
the JOB that you want to send, press gw&m

aw data ol meas.
[OK]1 to select the JOB. It needs |3 g, oun pt. coord.
selecting data type and format for
output.

® Coord. of meas.: Convert measurement point coordinate data,
station data stored in JOB to simple format (point number, character
code, N, E, Z) for output.

® Raw data of meas.: All raw measurement data stored in memory.

® Known pt. coord: Coordinates of known point(simple format).
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@ Press [A] [VY] key to select the data type and output

format.Press [OK] , instrument begin [Comms. send data [
sending the JOB data to PC. Sending JOB GHZ-001
Recs. sended: 8

® Press [STOP] to stop sending.

® After sending finished, the screen LSe%. a JOB in mem. [0
of the JOB list is restored. You can | sy SD card ...

*MY JOBO1
select and send next JOB. Bl

10.3 Receive known point coordinate data

(@O Connect PC and MTSI200 by cable, run total station
communication program on PC, edit coordinate data, then click
[ COMMUNICATION] , [SEND] , set parameter of communication,
then click [OK] .

@  Select “Comms.receive data” in the S - =
<Data Transfer> menu to enter < Select M
. Current

a file > menu. 3. Browse
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@ e.g. Select creating a new JOB used to receive known coordinate

data. Select “Browse...” in the < Select
a file > menu.” to enter the JOB list in

memory.

@ Press [INEW] .

® Input JOB name, then press [OK],
new JOB will be created. Instrument
prompts whether to select this JOB as
the receiving file.

® Press [OK], to start receiving data

from PC. The number after “Recs.
received” means amount of data
received

® Press [STOP]

88

Sel.a JOB in mem. [
==>S]) d

<MY JOBO1
MY

GHZ-001
GHZ-002

Create a JOB T

JOB name: _

1234
Create a JOB [
JOB name: KNOWN-1

Creation success,

Select this JOB

oy

Comms. receive data
Transferring. ..

File <JOB KNOWN-1>
Recs. received: 35

to stop the transferring
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10.4 SD card file management

Select “SD file manager” in the menu <Data Transfer>, the screen will
display the list of Total Station Record files (TSR) in the SD card. The
listed contents include file names,
numbers of TSR stored in the file.

SD card file management includes

03
KNOWN-01 235

creating new files, looking up file CTRL-PT 87
contents, renaming files, deleting files BKUPOOT 321

’ ’ 00 Lo
and records, inputting known coordinate LAST

data and so on. The specific operating steps are mostly the same as those

for internal memory JOB management, please refer to “9.3 JOB
manager” for details about it that will not be repeated here.

10.5 Data transfer: internal memory — SD card

Measurement point records and known coordinate data stored in the JOB
of internal memory can be exported to Total Station Record files (TSR)
of SD card.

@ Select “Mem.-->SD card” in the
menu <Data Transfer> to enter the list GI-IZ 001

of JOBs in internal memory. 85%_88:23

@ Pressl A1 andl ¥ ] keys to move
the cursor to the JOB which its data
need to be exported and press[Ok] to

select the JOB. The instrument requires

selecting data type.

0K
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® Press [A] and [V] keys to select data type and press [Ok] to
enter the list of files in the SD card. Sele i [y

g

KNOWN-01 235

CTRL-PT 87

BKUPOO 1 321

fo fsibecl o
AST]

@ Press [A] and [V] keys to
move the cursor to the file that is used

Data transfer [
Memory——>SD card

to receive data and pressf OK] to select em. JOB  <MYJOBOL>
SD file <JOBO1>
Transferred: 147

it. Data transferring is started.

® Press [ STOP] to stop the
transferring.

® Return to the list of JOBs in internal memory after the transferring
is finished.

10.6 Data transfer: SD card — internal memory

Data stored in the Total Station Record files of SD card can also be
exported to a JOB of the internal memory of instrument.

@O Select “SD card->Mem.” in the
menu <Data Transfer> to enter the list

KNOWN-01
of Total Station Record files (TSR) in CTRL-PT
3D card. BKUP0O1
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@ Press[A] and [V ] keystomove cursor to the file which its

data need to be exported and press [ Ok]
to select the file. The instrument
requires selecting data type.

® Press [A] and [V] keys to
select data type and press [Ok] to enter
the list of JOBs in internal memory.

@ Press [A] and [V] keys to
move cursor to the JOB that is used to
receive data and pressl OK] to select it.
Data transferring is started.

. Meas. recor

3. Both

GHZ-001
GHZ-002 13612
GHZ-003

Data transfer Iy
SD card——>Memory

Mem. JOB  <KNOWNO3>
SD file <CTRL-PT>
Transferred: 27

® Press [STOP] to stop the transferring.

(® Return to the list of files in SD
finished.
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11. Application Program

Besides commonly-used basic measurement functions (angle
measurement, distance measurement), MTS1200 is also equipped with
application programs such as coordinate measurement, setting-out
measurement,  resection, offset ~measurement, missing line
measurement(MLM), remote elevation measurement(REM), area
caclculation, straight line setting-out, arc setting-out, road setting-out
and so on to adapt to various measurement tasks. Coordinate
measurement and setting-out measurement have b