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Tilt Survey Getting Started

1. Electronic bubble calibration

Before do a Tilt survey , please set Base and rover with UHF mode or GSM mode and
connect rover with Hi-Survey OK.
(1)Connect V90 Plus(With Tilt survey function) as rover->Click “Others”
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(2) Choose “Electronic bubble calibration”.

Choose “Electronic bubble calibration”.
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(3)Before you start calibration ,put the instrument on the tribrach and leveling
strictly first(This step is necessary,no matter base or rover. If rover,leveling like that
first then put it on the pole ).

Strictly leveling,
bubble in middle

(4) Bubble calibration interface.

Click “Start”

Bubble Calibration
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Please click "Start" to start calibrating
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Here inform a message warning that
whether the instrument is placed OK and
tracked.

Warning If all ready please click”OK”

Please put the instrument on the
correction benchmark platform
(i.e. the strict leveling pedestal),

keep still. And wait the device to
track satellites. Click "OK" after
ready.

Cancel

(5) Calibrating
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Bubble Calibration
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Calibrating...

(6) Bubble calibrating success.
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Bubble Calibration

Calibration expirt after ~ Calibration Age limit
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Success

Please click "Start" to start calibrating

Bubble calibration success.

At this time both electronic bubble and
the pole bubble are in center at the
same time.

(7) Notice: Calibrate Age limit no longer than 30(day) will be better.
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Success
Please click "Start" to start calibrating

Click”Set”for setting.

Auto collecting by “bubble is center”:
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Detail Survey

@ 11:33

Config

Go to survey interface and choose “Auto
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Bubble Is Center chosen and click”OK”
start collecting.
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When the electronic bubble is center it

= 5% & 11:39
- will auto collected( It is very convenient).

Detail Survey Config

% 15-31 RTKInt & @) i
€% 13 20 o esw%

|
Point pt212 is Saved!
3%

»

__AL.‘!@_

2. Tilt survey and its calibration process

2.1 Tilt survey module verification

Due to the high sensitivity and direction sensor depends on the consistency of the
magnetic field around the environment, in order to ensure the accuracy of
measurement, the instrument Tilt survey module need to be verified before
surveying.

(1) Open “Attitude Deviation Calibration” interface;
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Others
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Static File Manage

Receiver Settings
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Click”Others”->0pen “Attitude Deviation
Calibration

Attitude Calibration

Note: Instrument must be placed on about 20
degrees slant centering pole.
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Please click "Start" to start calibrating

Attitude Deviation Calibration interface

(2) Calibration method
(D Put the device on the pole (about

20 degrees Tilt) and clockwise rotating

itself for one circle at a slow speed. View azimuth changes at the top right corner.
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Note: Instrument must be placed on about 20
degrees slant centering pole.
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Please click "Start" to start calibrating

Azimuth changes

If maximum and the minimum difference
within 5°, means module state is normal
and can Tilt survey directly. Or must carry
on the module calibration.

2 How to rotate :
a. The pole position can't be moved;

b. Attitude calibration must rotate as clockwise;
c. About 2 7 s rotational speed, rotating one circle takes about 3 min;

Attitude Calibration

Note: Instrument must be placed on about 20
degrees slant centering pole.
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circle.

Loosen knob,holding the pole and
make the instrument clockwise rotate
at a constant speed slow for one

Please click "Start" to start calibrating
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Note: When it need to calibrate?

When change to new measurement area or the measurement area environment
change a lot or there is a complex terrain with the measurement area, it need a

verification with Tilt survey module.

When use the Tilt survey for the first time, it need this calibration;

When replace or change the battery calibration needed.

2.2 Tilt survey calibration

Whole calibration process including:

1. Electronic bubble
calibration

v

2. Direction sensor
calibration

‘

3. Attitude deviation
calibration

v

4. Verify calibration

Low magnetic disturbance environment, empty part of the surveyed area for

calibration, not rooftop or high floor roof, etc.

Note:

o

® Calibration must unde
magnetic disturbance.

o

r the external UHF mode( No internal UHF) to avoid the

Don’t change buttery in the whole calibration process.
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Operation Steps:

1. Electronic bubble calibration

Reference to “1.Electronic bubble calibration”above;

2. Direction sensor calibration

(1) Click”Other”->Attitude Deviation Calibration;

Others

RTKInt
® % 7+

Project Device Survey COGO

-

Others

Module Information

Static Settings

Static File Manage

Receiver Settings

Service Info

Electronic Bubble Calibration

Orientation Sensor Calibration

() Single

Attitude Deviation Calibration

0.0

WiFi Hotsot Password Set

Attitude Calibration

Note: Instrument must be placed on about 20
degrees slant centering pole.
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Please click "Start” to start calibrating

Attitude Deviation Calibration interface
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(2) Click "start" button and start calibration, the instrument needs to be rotated in
horizontal, vertical and horizontal three directions for calibration.

08 8 ¢ @

Attitude Calibration

Note: Instrument must be placed on about 20 Wammg
degrees slant centering pole.
\:”. 00-34 @ Single T Eo) Azi:173°30'25" Clle OK to start the
0.9 00 T 36% calibration, then the instrument

rotate a circle around the pole
clockwise at a slow and

constant speed after the first
ding-dong sound from the
device. ”gne second ding-dong
sound indicates calibration is
over.

Please click "Start” to start calibrating Cancel

a. Horizontal direction: Put the receiver in horizontal, take the vertical direction as
rotating axis, slowly rotates as clockwise(Rotating speed suggest no more than 20 ° /
s, rotating spent one circle at least 20 s.).

Rotating axis %
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b. Vertical direction: Put receiver in vertical, take the vertical direction as rotating
axis, slowly rotates as clockwise(Rotating speed suggest no more than 20 ° /s,
rotating spent one circle at least 20 s.).

Rotating axis

c. Flip horizontal: Put the receiver in horizontal, take the horizontal direction as
rotating axis, slowly rotates as clockwise(Rotating speed suggest no more than 20 ° /
s, rotating spent one circle at least 20 s.).
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(3) After calibration in all direction,instrument issued a second "ding-dong" tip
"operation successful", calibration is complete.

Calibration success.

Attitude Calibration

Note: Instrument must be placed on about 20
degrees slant centering pole.

%, 00-33 @) Single ¥ ) R
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Success
Please click "Start” to start calibrating

3. Attitude deviation calibration

(2)In the attitude deviation calibration, place the instrument on the pole(About
20°Tilt,can check in “Bubble Calibration” interface)

Hmﬂ { & v
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Please click "Start" to start calibrating
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(2)After place the instrument OK, go to “Attitude Deviation Calibration”
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go to “Attitude Deviation Calibration”
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(3) Click “Start ” begin to calibrate.
(Note: a. The pole position can't be moved; b. Attitude calibration must rotate as
clockwise; c. About 2 7 s rotational speed, rotating one circle takes about 3 min;)
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Warning

Click "OK" to start the
calibration, then the instrument

rotate a circle around the pole
clockwise at a slow and
constant speed after the first
ding-dong sound from the
device. The second ding-dong

Loosen knob,holding the pole
and make the instrument
clockwise rotate at a constant
speed slow for one circle.

sound indicates calibration is
over.

Cancel

(4)If informed calibration is successful, can start survey.

€ |IB’W‘3'D v

Attitude Calibration

Warning Note: Instrument must be placed on about 20
degrees slant centering pole.

Succeed to calibrating attitude N 1540 Arnt @ L | Azi190°55'28"
deviation, please observe the il ' ‘

azimuth by instrument
autoroatation. If the change of

N .

the azimuth is greater than 5
degrees, please calibrate the
orientation sensor and attitude
deviation again.

Cancel

Please click "Start” to start calibrating

4. Verify calibration

Tilt survey module verification

Due to the high sensitivity and direction sensor depends on the consistency of the
magnetic field around the environment,in order to ensure the accuracy of
measurement, the instrument Tilt survey module need to be verified before

15



HI"'TARGET

surveying.

Open “Attitude Deviation Calibration” interface;

Others
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Static Settings
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Click”Others”->0pen “Attitude Deviation
Calibration

Attitude Calibration

Note: Instrument must be placed on about 20
degrees slant centering pole.
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Please click "Start" to start calibrating

Attitude Deviation Calibration interface

(3) Verify method

Put the device on the pole (about 20 degrees Tilt) and clockwise rotating itself
for one circle at a slow speed. View azimuth changes at the top right corner.
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Put the device on the pole (about 20
degrees Tilt) and clockwise rotating
itself for one circle at a slow speed.

circle.

Loosen knob,holding the pole and
make the instrument clockwise rotate
at a constant speed slow for one

Rotate note:
a. The pole position can't be
moved;
b. Attitude calibration must rotate
as clockwise;
c. About 2 % s rotational speed,
rotating one circle takes about 3 min

Attitude Calibration

Note: Instrument must be placed on about 20
degrees slant centering pole.

Azi:178°45'55"

% i .
&, 00-32 @ ilggle T =)

(5% ) 52%

Please click "Start" to start calibrating

Azimuth changes

If maximum and the minimum
difference within 5°, means module
state is normal and can Tilt survey
directly. Or must carry on the module
calibration.

If maximum and the minimum difference of “Azi” above within 5°, means
calibration OK and module state is normal and can Tilt survey directly. Or must

carry on the module calibration once again.
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2.3 Tilt survey

After Electronic bubble calibration, direction sensor calibration and attitude

deviation calibration are successful,begin to

do Tilt survey.

Tilt survey condition: Tilt within 20 degrees under motionless state.

1. Open “Slope correction”

oSa@a e 5 1

Text Detail Survey Config

.,
%, 15-49 RTKint @& 3 ..
€ *i3 +2.o by, 209 [

4 baeel

@ 4, base3 9

Detail Survey->Config

Status Single

Work Area

Point Info Dialog {

Repeat PtName

Slope Correction (

HRMS Tolerance 3.0000

VRMS Tolerance 5.0000

Data -> open “Slope Correction”

If “off” the “Slope Correction”,software
will not make slope correction.
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2. Start to record point
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3. Add slope correction process.
(1)Click “Raw Data”-> Choose “Proce(Process)”

Project Info

Parameters

Data Transfer

Project
Settings

Points

File Transfer
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Click “Raw Data”
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Raw Data

Name B L >
pp2 22:59:00.63482N 113:22:03.54331E
ppl 22:59:00.63483N 113:22:03.54339E
pt213  22:59:00.68004N 113:22:03.51021E
pt212 22:59:00.68034N 113:22:03.51074E

pt11 22:59:00.68039N 113:22:03.51025E

File Name: GPS.raw

B New [ Open Q Searc € Proce

Choose “Proce”

(2)Choose “Slope Correction”-> Process, then make a correction and upgrade the

coordinate points.

Process

Projection List

. Use coordinate system of
current project

«/ Slope Correction

*Note: The result will be applied to points
lib after processing.

€ Process (% Export

Choose “Slope Correction”-> Process
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Process

Projection List

_, Use coordinate system of
current project

o/ ope Correction

Process data success

*Note: The result will be applied to points
lib after processing.

€ Process (% Export

Process data success.
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