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table of contents Confidential

Here is a list of things you can do with the LRTK Phone and software.
This is as of November 2024, and the number of things you can do continues to increase.

overview

1-1 LRTK System Configuration

1-2 Changes with LRTK

1-3 Login and setup

1-4 Viewing and syncing data (common to all data)

2. Positioning

2-1 | want to obtain high-precision coordinates

2-2 | want to obtain the average coordinates when positioning for a few seconds

2-3 | want to get the coordinates of the tip of the stone stick/monopod tip

2-4 | want to obtain the moving trajectory

2-5 | want to find the stake coordinates using coordinate guidance/l want to find the reference
point

3. Photos with high precision coordinates

3-1 | want to leave a photo with high-precision coordinates, orientation and
3-2 | want to display photos from the same location in chronological order
3-2 | want to check with AR display
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table of contents Confidential

Here is a list of things you can do with the LRTK Phone and software.
This is as of November 2024, and the number of things you can do continues to increase.

4. Measurement on site

4-1 | want to obtain a point cloud with absolute coordinates

4-2 | want to get coordinates from a point cloud with absolute coordinates
4-3 | want to find the distance at the site

4-4 | want to find the area at the site

4-5 | want to find the volume/volume at the site

4-6 Want to create high-precision 3D files on site

4-7 | want to find a large volume/volume at the site

5. Measurement in the office

5-1 | want to get absolute coordinates from a point cloud in the cloud

5-2 | want to calculate the distance in the cloud/l want to register a line segment
5-3 | want to find volume/volume using the cloud

9-4 | want to find the volume of soil mass needed to follow the design plan

5-5 | want to compare past point clouds with current point clouds

5-6 | want to check the cross section of a point cloud or 3D file

5-7 | want to take photos to use for photogrammetry
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table of contents Confidential

Here is a list of things you can do with the LRTK Phone and software.
This is as of November 2024, and the number of things you can do continues to increase.

6. Share
6-1 | want to share survey results

7. AR display

7-1 1 want to share the construction image in AR
7-2 | want to manage the shape using AR display
7-3 | want to display coordinate points in AR display
7-4 | want to display the border in AR display

8. Site drawings and coordinate systems

8-1 | want to display data overlay on the drawings at the site
8-2 | want to create a coordinate system for the site

8-3 | want to display data in the site coordinate system

8-4 | want to upload data in the site coordinate system

8-5 | want to download data in the site coordinate system
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table of contents Confidential

Here is a list of things you can do with the LRTK Phone and software.
This is as of November 2024, and the number of things you can do continues to increase.

9. Positioning in various environments

9-1 | want to perform high-precision positioning outside of smartphone range
9-2 | want to perform positioning indoors

9-3 | want to position where | can't reach or where | am not allowed to enter

10. Data input/output and editing

10-1 | want to upload a 3D file

10-2 | want to upload coordinate points to the cloud
10-3 | want to upload boundary coordinates to the cloud
10-4 | want to download the positioning results

10-5 | want to rename/delete/move group data
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1. Overview Confidential

Here we will explain the overview of the LRTK system.
Here's a guide to the initial setup for using the LRTK system.

overview

1-1 LRTK System Configuration

1-2 Changes with LRTK

1-3 Login and setup

1-4 Viewing and syncing data (common to all data)

2. Positioning

2-1 | want to obtain high-precision coordinates

2-2 | want to obtain the average coordinates when positioning for a few seconds

2-3 | want to get the coordinates of the tip of the stone stick/monopod tip

2-4 | want to obtain the moving trajectory

2-5 | want to find the stake coordinates using coordinate guidance/l want to find the reference
point

3. Photos with high precision coordinates

3-1 | want to save photos with high-precision coordinates, orientation and orientation
3-2 | want to display photos from the same location in chronological order

3-2 | want to check with AR display
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1-1 LRTK System Configuration

Confidential

The LRTK system consists of the high-precision GPS terminal LRTK Phone, LRTK apps
available on iPhones, and LRTK cloud that can be accessed online from PCs, etc.

Configuring the LRTK System

LRTK App: https://apps.apple.com/jp/app/Irtk/id1641216786

LRTK Cloud: https://Iconstruction.lefixea.jp/
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https://apps.apple.com/jp/app/lrtk/id1641216786

1-2 What to change with LRTK

Confidential

There are many changes in LRTK, but here are a few examples. You will be able to access these features
immediately. In addition, almost all of the acquired data can be shared on the LRTK cloud.

Construction

Maintenance

» Support design research with the positioning
photography function

» Positioning and output sima
Assist in drawing creation

- Go to your destination using coordinate
guidance

 Images after installation using the AR function

Share with client

- Get stake coordinates with coordinate
guidance

* Understanding the construction image with AR
display

* Volume calculations for immediate use at the
site
Measure the amount of soil transported

« Different volume of 3D blueprints and current
point clouds
and obtain the amount of soil transported.

+ Confirm the current situation with AR to
determine whether the design is as planned and
manage the finished form

« Structural scan to obtain 3D models with
absolute coordinates of buried pipes

* An AR display of buried pipes to consider
excavation location

- Coordinate guidance to the inspection
point

- Get a glance at the inspection location
with AR

- Structural scans cause cracks etc.
Keep as a 3D file with absolute coordinates.
Crack width can also be measured through
post-treatment.
- Map inspection results on 3D blueprints

- Time series display of inspection results

- Compare past point clouds and current
point clouds

Z)Q Lefixea Inc.




1-3 Login and setup Confidential

Create an account in LRTK Cloud and log in from the login screen.

How to create an account

LRTK Cloud Login Screen: https://Iconstruction.lefixea.jp/auth/login
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© Lefixea Inc. All Riglhts Reserved. Privacy Policy.

© Lefixea Inc. All Rights Reserved. Privacy Policy

Register your account information and press the Account
Registration button.

You will receive an email at your address. Go to the link
provided in the email and enter the required information to
complete your account registration.
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Log in with the LRTK app Confidential

Please install the LRTK app on your iPhone and log in from the app's account settings.
(Settings — Account Settings — Login)

Log in with the LRTK app

LRTK App: https://apps.apple.com/jp/app/Irtk/id1641216786
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1-4 Viewing and syncing data (common to all data) Confidential

Data synchronization between the LRTK cloud and the LRTK app can be performed by pressing
the sync button.Uploaded data can be viewed/edited in the cloud.

How to view and sync data

P I All data that can be viewed using the LRTK app can be viewed from the Data List
{fREFT 20241012 “. tab.
The destination represents the group (like a folder) to be saved.
20241012 If you press the sync button on the top right of the screen, all results obtained using
S the LRTK app will be uploaded to the cloud, and all data added in the cloud will be
2024099 downloaded to the app.
D *Some data may not be uploaded to the cloud. (Example: Positioning video)

20240903

When pressing
the sync button

LRTK Cloud

2024/09/03 13:15:01 > L RT K A p p

240903 2« 58

024/09/02 18:02:36 >
Upload all
20240829
2024§08/29 15:26:51 Su rve ‘ ed data l
SRS 2024/08/79 11:01:54 >
20240819 > '

202408119 17:12:39
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2. Positioning Confidential

Here we will explain how to obtain high-precision position information.

overview

1-1 LRTK System Configuration

1-2 Changes with LRTK

1-3 Login and setup

1-4 Viewing and syncing data (common to all data)

2. Positioning

2-1 | want to obtain high-precision coordinates

2-2 | want to obtain the average coordinates when positioning for a few seconds

2-3 | want to get the coordinates of the tip of the stone stick/monopod tip

2-4 | want to obtain the moving trajectory

2-5 | want to find the stake coordinates using coordinate guidance/l want to find the reference
point

3. Photos with high precision coordinates

3-1 | want to save photos with high-precision coordinates, orientation and orientation
3-2 | want to display photos from the same location in chronological order

3-2 | want to check with AR display
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2-1 | want to obtain high-precision coordinates Confidential

Turn on the LRTK, connect the iPhone to the LRTK, and place the LRTK in an open area outside to start
positioning in about 40 seconds. At this stage, the positioning accuracy is still around £10m.

How to get coordinates

About the origin of plane perpendicular coordinate system: https://www.gsi.go.jp/sokuchikijun/jpc.html

LRTK R R FHOU bk BMIFSE noRTK E
IR EREE LRTK Phone4C - 04E1
X X 4086.840[m]
Y - Y 9816.379[m]
EfEs 19(%] ER%
&5 (JGD201) -(m] T =R (JGDZ0T 764.5
S B ~[m] 2 36.618[m]
A7tvhEa 0.0[mm) A7y hEE 190.6[mm]
pE - (4] FEH e
AF=9 2 501 AT—FR noRTK
Ny TrU-—BE 28%

Press the Device and
Connect button to see the
nearby LRTK.

Please select the LRTK
you want to connect to.

If the connection is

When you start receiving
coordinates,

The coordinates will be
displayed on the home
screen.

Xand Y are plane

successful, . .

A sound will be heard from perpendicular coordinate

the LRTK terminal systems, and you can select
' the origin of the plane

perpendicular coordinate
system from (Settings —

K. S V v Coordinate Settings).
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How to obtain high-precision coordinates

To use LRTK to position with £2cm accuracy, use the network RTK function.
When using most functions, it is recommended to set the coordinate precision to Fix.

How to get coordinates

Confidential

MEIME noRTK 8 1B:312 0 16:382 g

E B3 L LRTK Phone4C - 04E1 {R
X 086.840[m)  MEMBEE mEmN LRTK PhonedC - D4E1
Y '816.379[ml x 086.347{m]
ESR 8[*] SEne Y -319 080{m)
= (JGD2011) 264.545[m) PELZ sido.ales-corncodd —— 81%]
TAER 36.618{m] A= b 2101 W (JGD20M) 271.297(m)
A7ty bR 190.6{mm] 3ty A4 RE 36.618(m|
mEN N[x) KA7—K A7y bR 120.8{mm]
AT noRTK DTN PO RTCM32MSM7 L —
Ky 7)-RE 28% AF=F2 Fix
FTIOTIRE b3 A T aT%
CES T -{°C] i s LT

PUFFATEY MRE P ETTTH T 1°C]

NEiF—-% =ZAE 1499(8) -
o #R7 7 +=190.6mm an 1.50(k8) PUFIATEy hRR
9 AR 7 771908

—_——ee — o
The positioning Select the correction information created in 1-2 from the Home screen — Network RTK.
accuracy is Please start sending.

If your iPhone is connected to the Internet and there are no errors in the input information, it
will be displayed as a successful connection.

If the sky is open enough, the positioning accuracy will change to Fix in about 20 seconds.
With this

The high-precision coordinates were successfully acquired.

noRTK: Within £10m
Float: Within £1m
Fix: Within £2cm

is a guideline.
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How to save high-precision coordinates Confidential

The coordinates can be saved with one button. You can add point names and notes to
coordinates.After syncing to the cloud (reference 1-4), you can view it in the cloud.

Saving coordinates and viewing them in the cloud

mEmN LRTK PhonedC - D4E1

X 088,347 {m] B uEs—5—5 m\\r"/%{ 2 ME5E
v 819.080{m] - i # 7 ——®n
- ot oo EDOOD |~ Kj’ '
W& (JGD20M) 271.297(m] FARILT | 1 ® [ 20240919 i X
AR 36.618{m] 2 B 2024/9/1 9595 .
A7y b EE 190.6{mm)] @ [ test " %-37504 268[m]
SRR 20{%) RELBERL BN il e e
? ANa'S: BR(JGD2011).0.000im] B
AF=F2 Fix RESHE [] 20240903 FEEAERR 0R
- 7 B3 - 2024/9/4 B L
Ky FU-BE 4 ‘ — e
77+ € XEEBIATS [ T2 e
A 27 - 2024/9/2 18:02:36 -37602. m
e Y:-8752.007[m]
&x3x 1*C] —D2HO3ARS o 0 20240829 =5 JGDZOOH)/O?O"[H‘] T
s - TEEABER 9% *
PIoFIrA7€¢7bRE : FE ?ﬂsmu
EIVE LEE
° AR 7 72 =190 6 @ [~ S¢F B : 2024/8/29 11:56:1
AMENORSE £v > OK B —
D @plane_with_fence 3D
Y 4
. "\ A_ T Y [] @El 3D
= Q12 eS|
Tap the save 9 -

3 Fw IO o
§ = (o) R °
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2-2 | want to obtain the average coordinates when positioning for a few seconds Confidential

If you want to obtain more accurate coordinates, use the average positioning. After setting, if
you save the coordinates using the method 2-1, the average positioning will begin.

Setting the average positioning

BHIWIE nORTK (®3
PUFTATEY
TR y NRE BWLEE
° WBR7 5 +=1906mm
BRENERT FHMUEEDCTS
@ . > 9
Rag
A L numE
Ry h2=2 CLAS Wy L-Link
RTK S 4 '
B S ERhE M= 10
o L
B © L =
0 X 4 T EREHICT L.
MOEN ENAFe Y R AR oSO RS Y (BE) TR
= _ BT EEHTHEINIAM
BlA|lE& ©
BB E & h B
W psie | Smms  wRENc EMEMSL. TOTH5E @ :
RN StV ERFLET.
,Q’ Q‘ B q‘b Enable Average Positioning,
~ How many positioning
o¥»y  EARE  AHOBE 245m
ERET results?
=. AN Do you want to get the
[_é [;@ “Q' average?
A o —
F~ - @ 9 ' LF please select.
=
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2-3 | want to get the coordinates of the tip of the stone stool/monopod tip Confidential

The LRTK starter kit comes with a special monopod and stone thrust. If you want to get the coordinates of the tip of the
monopod rather than the LRTK coordinates, correct the height of the instrument in the app settings.

Coordinate height offset setting

FZHIVK AIHIFE noRTK UL
Iy 7Y —HE 65%
FYFFRE 3
ESS - -1°cl
PYFFATEY hRE
Q=us
190.6mm
860.0mm
251:1050.6mm
N
Pors
a mim
REY—I
. azr
From the antenna offset setting on the home screen, 0 zof LU
The height can be corrected by selecting the device during positioning.
Set the correction, use the horizontal device to level the monopod and press the EE 28 38
positioning button. L ER ER
The latitude and longitude elevation of the tip of the monopod can be obtained. A Q
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2-4 | want to acquire the moving trajectory Confidential

You can use the logging function to obtain movement trajectories.
This can be used when you want to obtain a boundary line by walking along the boundary line.

How to obtain moving trajectory

Fhorhk I ESE Float )

PoTFA7Ey b ERE
° EE7 U7+ A BRERK—IL=10506mm

BEEARE
Y i
@ » < 1
-2 S B CLAS AEETE L-Link
RTK -9
EH2|EE
A0
B O ° o
BUER BHAXrY BRI AR

Pressing the logging button will start acquiring the movement trajectory.

Press again to finish.

You can check the data using the method described in 1-4.

Similarly, it can be displayed in sync with the cloud.

You can change the data saving cycle from (Settings — Data Storage and

Synchronization Settings).
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Logging in the LRTK Cloud

Confidential

Synchronized moving trajectory data can be viewed on the LRTK cloud and downloaded in CSV

format.

Viewing LRTK Cloud

ZA LRTKO235D Kk & lefixea standard demol@gmail.com (ClEgl —
25 OF>22
COEEESD>0—K:
91 L O#>22
P\ G oF>7
H& 2024/5/14 17:23:53
8 35.65650371
== 139.74548266
BR(WGSE4) 9.191
R & ()GD2011) 11.999
A4 FE(WGS84) 39,389
A4 FEUGD2011)  36.581
X -38105.547
Y 7954353
T mEAERR 9
RTKAF =4 2R Fix
Pl 2024/5/14 17:25:04
' 35.65655566
,_I_, SOV 1 139.74535022
= , 9.194
. #{R(GD2011) 12.001
™6 EE A Eca Al SHAA B 39.389
= A SAA F@(GD2011)  36.582
—_— —
D71 LATRIIY T (TE X -38099.773
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2-5 | want to find the stake coordinates using coordinate guidance/l want to find the reference point Confidential

When you want to find the coordinates of stakes or when you want to find a reference point that is hidden by plants and becomes invisible, The
coordinate guidance function is available. You can go to the coordinate points you uploaded in the cloud.

How to use the coordinate guidance function

MM noRTK o || < B® # UEEER WA Sk ke
< [ 133
PUF+ATIEY FR! BERNEOEEERERLTIEZ WV, A 4
° WBR7 5 +=1906mm Q
Qe
EMERERE 20241012 N 73
2024012 11247 a
m \, l)'/ |
@ e L Y1 20240919 S v Q
2y kD=2 CLAS Wy L-Link 2024/0979 050:50 Q
RTK a4 '
e 20240903 S
o r - 20240903 131601 o e p
6 O| 4L 9
240903 2 < I£H8 S ©
MMOEN  ENATcr | BEerE AR 2024/0402 18:02-36 omtae
ENMETI8M
A A & @ 20240829 5
LL AL B
202408/ 70 152651 -
R SRt i 108 4 BEFEN
s SN Select the destination.

%+ w2 ||| itwil guide you to
' coordinates surveyed in
WEEZ WENNL {.‘Tg the past and to coordinates
[=1 @ AN uploaded from the LRTK
o LM cloud, which will be
a

- 5 @ 9 i} explained later.

When you approach the target coordinates, the screen will adjust the
coordinates with cm accuracy.
Transition will occur.
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3. Photos with high precision coordinates Confidential

Here we will explain how to obtain high-precision position information.
It can be used conveniently for inspections, design surveys, disaster investigations, and more.

overview

1-1 LRTK System Configuration

1-2 Changes with LRTK

1-3 Login and setup

1-4 Viewing and syncing data (common to all data)

2. Positioning

2-1 | want to obtain high-precision coordinates

2-2 | want to obtain the average coordinates when positioning for a few seconds

2-3 | want to get the coordinates of the tip of the stone stick/monopod tip

2-4 | want to obtain the moving trajectory

2-5 | want to find the stake coordinates using coordinate guidance/l want to find the reference
point

3. Photos with high precision coordinates

3-1 | want to save photos with high-precision coordinates, orientation and orientation
3-2 | want to display photos from the same location in chronological order

3-2 | want to check with AR display
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3-1 | want to save photos with high precision coordinates and orientation Confidential

By using the positioning photography function, you can save coordinates and photos as a set.
Data can be viewed and synchronized to the cloud using the method described in 1-4.

How to use the positioning photography function

B{UWE noRTK ]
PIOFTHA7ty hEBE
o BR7 5 7+=190.6mm
ERMENGEE
@) W) (L) 1T

Ry bI=2 CLAS M L-Link
RTK a4

6O L @

8 KB & ©

(% O me % eacEwendvs » --E
o @& . . ’ .

@[:Q B@Q-‘Q p By pressing the shooting button, you can enter and save the title

il - and memo in the same way as the data obtained in 2-1.
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How to view data obtained using the positioning photo function Confidential

Data synchronized using the method 1-4 can be viewed on the LRTK cloud. It is stored in conjunction with the shooting direction, so you will not
be able to make a mistake by reviewing it later when inspecting or conducting a disaster investigation.

Positioning photos on the LRTK cloud

A A0 N OB - +- 8 e MEEHE . Bl 2024/05/14 D
oty £ P u = : )

RS zonszso>o- | CD CDCTD)
" \ -
T af < R

19 4047
1)12404im)

FPEEAERR OR

o) g -
v/ L ’ &1 m///// _— s

The yellow arrows indicate the direction of the shooting.
It is also possible to output a set of photos, titles, and memos in PDF format like a daily report.
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3-2 | want to display photos from the same location in chronological order Confidential

It is also possible to display photos from the same location in chronological order. Data with the same title of the group and
positioning photo to be saved will be compiled as one piece of data. It is convenient for checking for ageing.

How to use time series display

X\ LRTKOS I K (E5fem ) ( rn—/mm‘(mrx,aa@(:a—z) el —
B B4 % 2 N % g\‘;’ ' “ﬂ

‘7 CIVE LErR

S0 DD

° O 20240819

(oxratmztinss ) (Fo—>mezinss ) (IRTKEREENTS ) (Z2—21008(K)EH ) & matsubara t@lefixeacom =

° 0 #ETR 2

© (| TAbR2 -~ I f / 4 A
e f 4 y/ —— 2024/07/19 2024/07/19 2024/07/19 2024/07/19 -

© (| 7RMA . ) j AL g , 144333 - 144339 144358 g 14402

© [ 20240722

° 0O 20240722

° 0O 20240722

° M device2
om=*

OnmzE £z

15 S} = M SN
FTY, EREIDRECE A DXFOKENEIAT, 246  BEE>THD. HIB TikEF‘i&(J@OJ@ RENTWBT ENDNDFELE, F
PNHOBLERETIEHD  HITHE MRENTUVELE, @t ATUE, EBEIOEREITERENTS p=X BIDICC HOBERREDEBENE
“NTEB= L TINFER Uirk TPt IANR™ M 5RE8R| ] 1= N _BEIHE 4B TINFA 1 MNEEAUHE N T\

<

The storage group inspects and the positioning photo data with the title prohibited parking is
all collected. Click Details to display time series data. You can also change groups saved in
the cloud/positioning photos titles,
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3-3 | want to check with AR display Confidential

You can also combine AR display, coordinate guidance and positioning photos to make
inspections even more convenient.

Check with AR display

Select the data to display

FHhovhk AHUISE Float L S5 LRTK Phone4C - 04E1 noRTK

PUTFA7ty hEE

° BRE7 7T H1BRERK—IL=10506mm
BREAIRE

?‘% A. T T

e CLAS ARSE
RTK

BRGRE

6B © |9

= — Q P 3
" ¥ o
.E-Tn 51 B> o :

3DETIL

() 20241012

(0 20240903

Oevmrem

BUSE ABR¥rY EEIY AR (0 20240722
B &
anwrrf?
Am8 FHBY  TRER  ESHI
#mEE SIMA
S m %
n¥yy  BABY  BUBE 24
EENE

-

1 ZoN
le ©&_ &

iR

Using AR display, you can display a list of previously surveyed coordinates and coordinates uploaded from the cloud.
It allows you to list past inspection data in AR display, take a picture towards it, and add it to the time series data.
Detailed usage of the AR function is provided in the AR chapter.
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4. Measurement on site Confidential

LRTK allows you to obtain distance/area/volume on-site amounts such as
distance/area/volume. Here we will explain how to use it.

4. Measurement on site

4-1 | want to obtain a point cloud with absolute coordinates

4-2 | want to get coordinates from a point cloud with absolute coordinates
4-3 | want to find the distance at the site

4-4 | want to find the area at the site

4-5 | want to find the volume/volume at the site

4-6 Want to create high-precision 3D files on site

4-7 | want to find a large volume/volume at the site

5. Measurement in the office

9-1 | want to get absolute coordinates from a point cloud in the cloud

9-2 | want to calculate the distance in the cloud/l want to register a line segment
5-3 | want to find volume/volume using the cloud

5-4 | want to find the volume of soil mass needed to follow the design plan

9-5 | want to compare past point clouds with current point clouds

5-6 | want to check the cross section of a point cloud or 3D file

5-7 | want to take photos to use for photogrammetry
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4-1 | want to obtain a point cloud with absolute coordinates Confidential

By scanning the terrain using the LRTK app, you can save the terrain with point clouds with absolute coordinates. This time,
we will use embankments as an example to obtain the height, area, and volume of the embankment.

Examples of embankment and point cloud data
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How to get point clouds with absolute coordinates Confidential

Point cloud scans can be performed without any problems with a medium density or higher.
You can scan the target without any problems while overlapping it with the background.

How to get point clouds with absolute coordinates

A o Set the point cloud Once the acquisition is
men scan and press th J— complete,
P © i Press the check button at
EHLE start button. HEH 29 the bottom right.
. . K574 :27% .
(O @ 40 o) For point clouds o 3
4 used for volume
BNER RRAFyY BEFE AR .
calculations, the
@ I O density is sufficient.
iR T DR
HmEtE SIMA
,_?j A [
o¥>y SR BB
o B &
BESR  UTAS(L  mEm LIDAR BRI Do a scan. NROBAX
HIITY . o ABERISIERE 58 & 6m between start and MBS IERE 5.8 [m]
21 2 : T 8 [m
e i 4| end e —
g | Please walk more. The
_ @ point clouds obtained
Select Point Cloud B during this time will :
Scan. 2 also be given absolute [
coordinates.
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4-2 | want to get coordinates from a point cloud with absolute coordinates Confidential

It is possible to obtain absolute coordinates from a point cloud.
You can check the point cloud from the data list in the description 1-4.

Displaying absolute coordinates in the Point Cloud Viewer

Open the point cloud
from the data list and
tap on the coordinates.

Click Save Image to

A screenshot of this screen is
saved as a positioning image.
Can be synchronized to the
cloud.

4171.250 Tap the point you want to
794891 measure and the coordinates
265.917 will be displayed.
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4-3 | want to find distance at the site Confidential

It is possible to obtain the distance between two points from a point cloud.
You can check the point cloud from the data list in the description 1-4.

Displaying distances in the point cloud viewer

Open the point cloud
from the data list and
tap on the coordinates.

Click Save Image to

A screenshot of this screen is saved
as a positioning image.

Can be synchronized to the cloud.

When you tap the two points you
want to measure the distance,
the distance will be displayed.

It will be displayed.

RERAERRL TS AL @

X[m] 14171.250
Y(m] 9794891

W& [m) 265.917
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How to find the distance from the positioning point Confidential

There is also a way to get the distance from two positioning points. By saving distances using the two-point distance measurement function, you
can check the 3D distance between two points, horizontal distance, height difference, etc. on-site from the data list.

How to find the distance from the positioning point

FZhork FHIFSE noRTK S8 { mz —AMERR QIRE 4 1)
— i
mg BRIN—T CLE b
R R s~xuexr @
(07 ° ©
4 N
BN ARAFyrY BEFE AR
A A &
§! - @ T
g THMY  RREE  BS5E30 o
o] SIMA :
@, .
> G} B | \ 12
n¥ys  BRSN  BHOBE 2&m § < o 0"
EnaE vE
= AN
b @ & e
BESE UZNLEA1 LA =ED LiDAR
E T AFrY
r——21
I
4
A ~— 5 O — Q
a | @ A ° - O @ AN °
LRTK
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4-4 Finding the area at the site Confidential

It is possible to obtain the area from the point cloud.
You can check the point cloud from the data list in the description 1-4.

Viewing area in the point cloud viewer

Click Save Image to

A screenshot of this screen is
saved as a positioning image.
Can be synchronized to the
cloud.

- J
M=

| Press the area button,
Tap the area you want to
measure and press Start
Calculation

The area is displayed.
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How to find the area from the positioning point Confidential

Another way to get the area from multiple positioning points.
You can see both the horizontally projected area and the three-dimensional area.

How to find the area from the positioning point

Fhovk AHTESE noRTK R B3 [t

- ERIN—T 20231215
SR 18RS

o A
3 4 (%)
SRIRZ2R
BN ARAFyrY BEFE AR
T : = s~nzr @)

A A & © o mn @
RigE EgE3N BIRAT ES& B 105
s g SIMA

,9? Q L O\“o
o¥vy EARIN EHuBE 2508

EnaE t03
= P t06
lo B & o o)
t07
BESE UZNLEA1 LA =ED LiDAR
E T AFrY

—— T02

{m’ i 181.85 m?
EWSHE ; mE(S3%80) 256.93 m?

A

v
SN Q R SN Q BN
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4-5 Find volume/volume at the site Confidential

It is possible to obtain volume/volume from point clouds. You can check the point cloud from the data list in
the description 1-4. Volume can also be calculated in the same way as explained below.

Displaying volume/volume in point cloud viewer

Click Save Image to

A screenshot of this screen is saved
as a positioning image.

Can be synchronized to the cloud.

-
R—A

=4
H I
[
=

-
]
L=

o

9
16 1@ B0 10

| Press the volume button,
Tap the bottom of the area
you want to measure, and
Press Start Calculation.

SHRMMEATEATS KAWL @

19.947[m?]
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4-6 Want to create high-precision 3D files on site Confidential

By using the structure scanning function, you can create high-precision 3D files with absolute
coordinates. You can view the created 3D files from the data list.

How to use high-precision scans

Phorhk AUFSE noRTK 587

g

ERIEE

B @ £ U

BIER SBAxrry BEFY AR

8 KA &8 ©

KRt FIgEMY BIRBT BEEET

W SIMA

2) () (@) (%

ox¥>y SR EHBE 250

EnaE
[=1 @3 &5 | o You can use it by pressing Structure Scan and then
© _ pressing Start Scan. While scanning, move the
mmalad Sl Pl B camera slowly without concealing it, and take
Ez‘: pictures in motion that moves around the object as
. much as possible. You can create and check 3D files
—_— & e in just a few minutes. If you want to assign absolute
] coordinates, move at least 6m between the start and

a Q. A¥ v BH RS

- O N © 4 end while being fixed.
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View files created by Structure Scan Confidential

The created 3D files can also be viewed in the cloud through the app.

Created 3D file

o BtMEOD

QO oemets - =

B mniwms

|da =5 ERR
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4-7 | want to find a large volume/volume at the site Confidential

It is possible to obtain and store large volumes using AR display. You can easily visually obtain
the volume by standing up the pins over the area where you want to obtain the volume.

How to find a large volume

FHo>h AMIFE noRTK

. ﬁﬁ'lﬁlEiJ‘ Tb'cuitt/u ; »
PERASE Fix 'C'GmEE*}iL\'( < ﬂ.é (A
EHamE e After the directional correction
(O @ Q is completed,
% Specify the range to cover the

TR [AWAFrr BEEFE

Bl A &

area where you want to obtain
the volume.

When the line extending in the
center is green, you can

dmim 2 e specify the range with high
’?, o . accuracy.

The specified range is saved
as a 3D file with absolute
coordinates and can be
viewed in the cloud.

-----

=E 24 EREN EHrBE

lo & & _

BEEsE UZNEA L =ED LiDAR Don't hlde your camera
&7 ¥y and walk about 6m with a

] view.

It is recommended to

walk without showing tiles

A that have the same
RSN Q BN

pattern.
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5. Measurement in the office Confidential

Various measurements and analysis can be performed on the cloud based on the acquired point
cloud and positioning points. We will explain how to use it.

4. Measurement on site

4-1 | want to obtain a point cloud with absolute coordinates

4-2 | want to get coordinates from a point cloud with absolute coordinates
4-3 | want to find the distance at the site

4-4 | want to find the area at the site

4-5 | want to find the volume/volume at the site

4-6 Want to create high-precision 3D files on site

4-7 | want to find a large volume/volume at the site

5. Measurement in the office

5-1 | want to get absolute coordinates from a point cloud in the cloud

5-2 | want to calculate the distance in the cloud/l want to register a line segment
5-3 | want to find volume/volume using the cloud

9-4 | want to find the volume of soil mass needed to follow the design plan

5-5 | want to compare past point clouds with current point clouds

5-6 | want to check the cross section of a point cloud or 3D file

5-7 | want to take photos to use for photogrammetry
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5-1 | want to get absolute coordinates from a point cloud in the cloud Confidential

It is possible to register absolute coordinates from the point cloud obtained with the LRTK cloud. After synchronizing the
point cloud data to the cloud, press the "3D button" of the point cloud you want to view to display the point cloud.

How to launch the 3D viewer
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How to get absolute coordinates from a point cloud Confidential

Display coordinates at the bottom right, press the registration button, and click one or more points to which
you want to obtain coordinates.Press the registration button to register as positioning data.

How to get absolute coordinates from a point cloud
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5-2 | want to calculate distance in the cloud/l want to register a line segment Confidential

It is also possible to register the distance from the acquired point cloud. Press the distance gradient measurement at the
bottom right and click on both ends of the section you want to measure. Press the registration button to register line data.

How to get the distance
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How to find the distance from the positioning point Confidential

You can also select two positioning points to obtain the distance. In the map display, press the distance measurement button at the bottom right,
and Select two positioning points to display line data. You can register by pressing the registration button.

How to get the distance

X\ LRTKOSD R (oeErafazmnss ) (Fo—>meernss) | gesal LRTK Phone 55

B wEs—5—% . Nk - RO
5 : FRAZs =+ H 12y ~ W 7 = | 2

mrRr0 =D D DD N S R e P 2oV oL e 9865m

® @ " > 7}@2@5&% 9.414m

4 2 XA mIRERE -8.341m

OBEFID 3D YA EIEEREE -4365m

PYERNGEEL =T Bl ATy

Afe 174

ERRmATEN e X@4m) -37708.553m

2024-05-30_020444.xyz 3D Y(t455) -8758.526m

=R () 29.739m

X5 -37716.894m

V() -8762.891m

EB(ES) 26.792m

el

j i Bl
» R . W — = = —

{ EEEp) MEEARCEHA l

[R7N ToEm

FEf=Rsa— b

AQ Lefixea Inc. 42



5-3 | want to find volume/volume in the cloud Confidential

It is possible to obtain volume/volume from the acquired point cloud. Press the Volume Calculation/Register button at the
bottom right and click to cover the area you want to measure. Click the registration button to save it.

How to obtain volume/volume
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About saved volume data Confidential

The saved volume data is saved as 3D data with absolute coordinates.
It can also be downloaded as an obj file.

Comparison of point clouds and volume data

RS W ) IKNABE) Ao 1Y 2 10len 7 —) LA\ £ RS IJaRKNE) A B w ol i —) LahAHs )
E>%=0Vy Il UIs B EOBRFIoR) DB NN CEET, B0 w 27 sl e EE R ) DB X A exEd .,
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5-4 | want to find the volume of soil mass needed to follow the design plan  Confidential

You can view the design drawings and current point clouds and calculate the volume required to
follow the design. It can be used for daily progress management, etc.

How to obtain soil volume to ensure that it follows the design plan

Plane drawing
(The state to be)

Current situation group

CMEEREAECETE]

 ciitiiiiiiii®
X TYVIREICED U7 IEF1A LARTR E&PAS )

The blueprint (obj file/landXML file added from the cloud) and current point cloud are displayed overlaid, and the difference volume can be
automatically calculated by pressing Difference Volume Calculation. You can quickly calculate how much excess or shortage of soil is in order
to follow the design plan. Volume data can be saved as an obj file with absolute coordinates.
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Elevation correction for volume difference calculations Confidential

If the difference is shallow over a wide area, even a few centimeters of the point cloud will result in a large
volume error. This small height adjustment is possible either automatically or manually.

How to correct the elevation

Volume error due to altitude deviation After correction

EMEIESTEORE

BESEHET D

SEOBEEFNAZs. ENSIENSRDOROEESNRLICAZLDICEEERHL THEEDTHEETVEY.

Check the "Comment Elevation when Running Differential Volumes" checkbox and perform
elevation correction automatically or manually.
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5-5 Comparing past point clouds with current point clouds Confidential

It is possible to compare past point clouds with current point clouds and calculation of differential volumes.
By measuring at the end of your daily work, you can use it as a progress management method.

Comparison of past point clouds and current point clouds

With two point clouds
at the same point
displayed, press
Difference Volume
Calculation at the
bottom right.




5-6 Check the cross section of a point cloud or 3D file Confidential

It is possible to display the cross-section of the acquired point clouds and 3D files. After displaying the section, register the
coordinates,By outputting coordinates, you can assist in creating two-dimensional drawings.

Cross-section view of point clouds and 3D files

x:-37711.378m
y: -8759.730m
= 33.344m

-—[- BARFDH

K miekr - a5
ks o]

Qo - 2

= cor = D mnmimte
Vasamse oo 2 o sn oS
X TYTRRCES - | Ertml) EEEED ([t
v E— UF 51 AR YT (CEN

Press the elevation section display button at the bottom right of the screen and select two points to display a cross
section of that section. Coordinates can be registered and distance measurements can be performed even while the
cross section is displayed.
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5-7 | want to take photos to use for photogrammetry Confidential

Photos taken with the LRTK app have high-precision coordinates in the Exif information. Therefore, it can be
used with point cloud processing software to create point clouds with absolute coordinates.

Photogrammetry with positioning photos in the LRTK app

*The photoarammetrv software vou are usina must be set to read the coordinates of Exif information.

PHAI> K AHIFSE noRTK oM || ZAO> K AHIFSE noRTK S
BRI
6| o £ ge @ L 8
BFIFER RARAFr>Y BEFE AR BER RARAFrY BEFE AR
—~ Sync to the cloud Photogrammetry software

B & @ B KB |& Download in the cloud ;h? _thtOSdObta'”ed on

o : -~ L - ut it in and run
w’%ﬁn s I Z%i il &4 E;IBEer}i(nglt%Z Z:eecelzsslgigned (Please refer to the
D ¢ B B¢ e a manual for your
""" Q q‘b Q tO the EX|f |nf0rmat|0n N photogrammetry Software_)
o¥>y ERAN %S 256 sE 370/ 4 SR EHYBE

ERae ERwE the downloaded photo)
b B & w3 B & e
EEsE UZNTA LA =iED LiDAR EEsE UZNTA A =ED LiDAR
E T AF¥ry E T AFrY

Continuous shooting function that enables positioning
photography functions,
Surrounding objects that are turned into point clouds
Take many photos.
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6. Share Confidential

With LRTK Cloud, almost all measured data can be shared with people. It can be shared even if
the recipient is not a user.

6. Share
6-1 | want to share survey results

7. AR display

7-1 1 want to share the construction image in AR
7-2 | want to manage the shape using AR display
7-3 | want to display coordinate points in AR display
7-4 | want to display the border in AR display

8. Site drawings and coordinate systems

8-1 | want to display data overlay on the drawings at the site
8-2 | want to create a coordinate system for the site

8-3 | want to display data in the site coordinate system

8-4 | want to upload data in the site coordinate system

8-5 | want to download data in the site coordinate system
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6-1 | want to share survey results Confidential

Almost any type of data you obtain can be shared with the sharing function. Select the data you
want to share and press the share button in the top left. A shared link will be issued.
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Handling of shared data Confidential

Users who receive the shared link can view and download data on the LRTK cloud. It's fine if
the user who receives the product does not have 3D viewer software.

How data is visible at the destination
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Users to which they are sharing can do all tasks on the LRTK cloud, other than registering data.
Example of shared link: https://Iconstruction.lefixea.jp/share/?id=553a67b1-c130-4715-89df-64031330e3c3
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7. AR display Confidential

Here we will explain how to display AR using LRTK. A 3D file with absolute coordinates
It can be displayed without coordinate adjustment.

6. Share
6-1 | want to share survey results

7. AR display

7-1 1 want to share the construction image in AR
7-2 | want to manage the shape using AR display
7-3 | want to display coordinate points in AR display
7-4 | want to display the border in AR display

8. Site drawings and coordinate systems

8-1 | want to display data overlay on the drawings at the site
8-2 | want to create a coordinate system for the site

8-3 | want to display data in the site coordinate system

8-4 | want to upload data in the site coordinate system

8-5 | want to download data in the site coordinate system
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7-1 | want to share the construction image in AR Confidential

You can share the construction image using the AR display. Displays object files with absolute coordinates
in AR without coordinated coordinates. Coordinate adjustment continues automatically during startup.

How to share construction images in AR display
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AR display status Confidential

This is the AR display. It is also possible to make objects under the ground semi-transparent. Since it is possible to share
the construction image within the client or the installer, there is no rework due to misunderstanding.

How to share construction images in AR display

D ETFILDORENA

Ehizun 338 T8

Apparently the scene is displayed in AR. You can also change the display settings using the gear
Share images with both clients and installers mark to make objects under the ground semi-transparent
Its easy. Press the camera mark to take a or hidden. By displaying underground reservoir pipes,

ositioning photo, and you can also save the ) ) i
side'(; tOIy(g)Lf:' camera rglll(szitch modev_) It can also be used to consider the excavation location.

screen recording).
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7-2 | want to manage the form using AR display Confidential

By utilizing AR display, you can also manage the finished form. Display the design drawing with
absolute coordinates in AR and add/excavate the soil to make it exactly as the drawing.

AR display for construction of the embankment

M\ LRTKOS59 K

.-

Lo Ll
U5 LER

Display the blueprint for the bank in AR. If you carry the soil to the point where the blueprint is no longer visible, you
can follow the blueprint.

Work can be carried out on site by checking whether construction is progressing according to the design plan.
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7-3 | want to display coordinate points in AR display

Confidential

You can obtain and display coordinate points while displaying AR. You can also upload the pile driving
coordinates of the drawing to the cloud, display them in AR and drive the pile at that point.

Coordinate points display in AR display
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Open the AR function to
complete the orientation
correction.

Then press the + button at the
bottom right.

TR

fl want to display.

Select the Location tab
and select the group
containing the data you

The coordinate points will
be displayed in AR. Also,
if we say (mode switch —
subject positioning),

You can also store the
pins at positioning points
one after another.

Press the pin or i button to
display coordinate details.
There is also a detailed
guide screen for the pin,
allowing for a smooth
transition to precision
stakes.
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7-4 | want to display borders in AR display Confidential

By performing the same operation as in 7-3, line segment data can also be displayed in AR.
It is also possible to acquire line segment data while displaying AR.

Borderline display in AR display

e || Select Mode Switch — Distance Measure and tap the pins at the start and
‘ P gt [ end of the point. Line segment data will be registered.

va.e

v e pe
X Vo LN S0S e S 3

If line segment data is
included in the group
selected in 7-3, the line
segments will also be
displayed. If you have
entered a boundary point in
the cloud, you can view the
boundary line.
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8. Site drawings and coordinate systems Confidential

This article explains how to display data overlay with a drawing and how to handle data in
drawing coordinates rather than latitude and longitude elevation.

6. Share
6-1 | want to share survey results

7. AR display

7-1 1 want to share the construction image in AR
7-2 | want to manage the shape using AR display
7-3 | want to display coordinate points in AR display
7-4 | want to display the border in AR display

8. Site drawings and coordinate systems

8-1 | want to display data overlay on the drawings at the site
8-2 | want to create a coordinate system for the site

8-3 | want to display data in the site coordinate system

8-4 | want to upload data in the site coordinate system

8-5 | want to download data in the site coordinate system
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8-1 | want to display data overlay with the drawings from the site

Confidential

With LRTK cloud, you can display site drawings overlaid on a map. This makes it clear where

the acquired data falls on the drawing.

How to stack site drawings on a map

X\ LRTKOSD R

sDEFUEERATS ) (Fo—>mEEmETs ) (IRTEREENT3 ) (Za—2100sxEi ) &

BO2EEIUY I, BEEEREANLTEE V. LARPEEETT.
SV =N~ L ] [~ meammaos

[ L

* [35.661956

[E3]

~ S
/ 1 _— T
[ L] | 130.737849

B RER(10EE)

/) | tmEmgT3s

/ |35.65985

3
> [139.734566

FroL

Select Add in the top left of the screen — Overlay drawing image on googlemap. Select a drawing image with the north facing up. Click two
points on the map that appears and enter its latitude and longitude. Press the Overlay button to register the drawing and display it on the

map. We will also be developing a function to register dxf and dwg drawings with absolute coordinates in the future.
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8-2 | want to create a coordinate system for the site Confidential

The coordinates obtained with LRTK are absolute coordinates, but by registering the site
coordinate system, you can input/output/display the site coordinate system coordinate values.

Absolute and site coordinates

e o

~ X A B2

ALREED T X-0.770 [m]
X:-37594.685[m] Yv-3.618 [m]
Y-8753.482[m] \ 1 oS 2-0.028 [m]

: EE(JG_;Z;};]:?QGQN . Localization SN =% 7-2-;:0&#@ S \

FEBAEER SR w0 A - - ! ESRL  AREL

SR ssociate with . =2 X:3.003
X:-37599.505[m] EETEREIS Y:3.459 m N

Y:-8744.631[m]

Z-0.010 [m] .
g a EER200BrESR B

Eff2U 3

E=5(JGD2011):42.990[m]
FEEAEESR 0%

t?“

y

T
.
-

Coordinate values of plane perpendicular Coordinate values in the coordinate system set
coordinate systems. The latitude and longitude for each site. Design drawings are generally
elevation obtained with GNSS is the absolute , o :

coordinate value. written in site coordinate systems.

The numbers are big and difficult to handle.

The site coordinate system is registered by manually associating the absolute coordinate values with the site
coordinate system for three or more points. From then on, survey values can be handled in the site coordinate

system, (L.ocalization)
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How to create site coordinate systems Confidential

We use three points that know both the absolute coordinates and the value in the site coordinates, and register the site
coordinate system. After registration, you can input/output/display coordinate values for the site coordinate system.

How to create a site coordinate system

FUROEREER

EEeEy EEUTREL

RERIN-T

BEIIL-T&
RUSOEEE(R (20240829

REEERTOEBBEANLTL LS 24 L
ANERAOER (mr===

(mrmas

EERE

EERE RBOEERX(m) &1

=E#2.10
RER2.9
mEf28
B2

Footi

The coordinate system is registered using three or more points with known values in both the absolute coordinates and the site coordinate system.
(D Register the absolute coordinates of the absolute coordinates of the positioning point by inputting LRTK positioning/csv etc. (See 10-3)

(2) Positioning points to use to create coordinate systems Check the three or more points and press the Create coordinate system button. (Upper left
frame in upper left diagram)

(3) Enter the value in the site coordinate system for each point in [m] units. (Right frame in upper left image)

(4) Coordinate conversion errors will be displayed, so if there are no problems with coordinate conversion, please press the registration button. (top
right)

*You can select whether the input coordinate system is a mathematical coordinate system or a survey coordinate system. A typical drawing is a
mathematical coordinate system.
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8-3 Want to display data in the site coordinate system Confidential

It is possible to display coordinate values in the created coordinate system on the LRTK cloud.

How to view coordinates in the site coordinate system

(2) Select from the registered coordinate system.

1 Press Dlsplay Settlngs

Google MapldshiftF—+ RS wATEGZTEET

EroREas

» ED

IN—TZECEDOEEERTS
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Ru TPy TCERT EEOEBERTERT S
BFEEER 12-9-10 (582) ~]

© 0 0 0o
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a8 833
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(3) Displays such as pop-ups become site coordinate values.
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=15 2024/10/15 15:26:02
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AE Uy IR—Ricab—TReE]
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8-4 | want to upload data in the site coordinate system Confidential

It is also possible to upload CSVs containing the site coordinate system values, or OBJ files
created with the site coordinate system to the cloud.

How to enter data in the site coordinate system

% LRTKZ759 R (30{5"1l—l"ﬁ.ﬂi§ﬂ§.ﬁ3’6) (FD—)MEEHEHTJ"%) (LRTK%*’&iEIJII?’é) (:1—110!08{9{)%%?) ‘?l matsubara.t@lefixea.com

B EREN
EfREIEM

esvI 7 AR S0k @ |cootson - sMACFEEREER TR

B B [ &
CSVaw GealSONZ 7-TIL%& SIMA T 7 -1 JLICSVIET) & XY/ EEEER

LoV
FwIFO—-FLT FwIFO—FLT FwIFO—-FLT FAALT
firSiEsREai fiEEER=EN firEiEsREEail fiEfER=EM

B ) oh B

GeolSONZ LandXML%E

google maplo BN T EEES google maplCER TESES An example of an input CSV. Enter X, Y, Zin the site coordinate system and
3DAT ST hEEN Enter the name of the coordinate system registered in the coordinate system

@ column.

obj 77 T ILGEENEBEEME) &
TE— S SCEn X EE[m] YEEIm]|EER = TI—7am(ESE) Haa(Es)

IN—TzEn 7 1454 4409|BEEOEES 241107 &1
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[)6 Lefixea Inc. 64



8-5 | want to download data in the site coordinate system

Confidential

Check the data you want to download and press the download button in the top left.
By selecting the output coordinate system, the output will be output as values in the field coordinate system rather than the absolute coordinates.

How to output data in the site coordinate system

*The site coordinate values can be output using the csv/sima/point cloud file/obj file.
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9. Positioning in various environments Confidential

LRTK also allows positioning in difficult environments. Here we will explain how to do this.

9. Positioning in various environments

9-1 | want to perform high-precision positioning outside of smartphone range
9-2 | want to perform positioning indoors

9-3 | want to position where | can't reach or where | am not allowed to enter

10. Data input/output and editing

10-1 | want to upload a 3D file

10-2 | want to upload coordinate points to the cloud
10-3 | want to upload boundary coordinates to the cloud
10-4 | want to download the positioning results

10-5 | want to rename/delete/move group data
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9-1 | want to take high-precision positioning outside of smartphone range Confidential

The network RTK you normally use must be connected to the Internet. LRTK allows for high-
precision positioning using satellite Michibiki, even in the mountains outside the Internet.

How to use high-precision positioning outside of smartphone range

WA LRTK PhonedC - 04E1
X 097.212{m)]
Y ‘831.843[111]
EER 8[#]
&% (JGD20M) 268.704[m)]
IAAKER 36.618[m)
A7ty RS 1050.6{mm)
BN 29[&)
AF=FR CLAS Fix
Ky 7FU—HR 98%
PUTreRE 28
wmEAE -[*C)

PIOFTAT7Ey hRE

° BR7 Y5+ +1 BIERF—L=10506mm

RMENGRE

@ ‘ A_ T )
2749-2 CLAS wyn o
@m\

= O & R

Attach the out-of-range antenna that comes with the starter kit and press the CLAS button in the app.
Wait for about 3 minutes where the sky is open and you'll get Float and Fix.
About CLAS Accuracy: https://qzss.go.jp/technical/system/I6.html
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9-2 | want to take a positioning indoors

Confidential

Generally, GPS positioning requires an open sky. LRTK allows you to obtain coordinates

indoors such as under bridges.

How to position indoors

Fhovk FIFE noRTK ) B3 LRTK Phone4C - 04E1 Fix
ans Py N e e o A 7 -‘:\
L FAUBWENTTLTWEEA
= iXT g (A 2L
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o - b Vg2 Ao
o e HIEEITE: A B
B Q L U
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R B a8 ©
K T BEAY  ESEE0
SIME
B %
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BHBE 240 Yim -89832.840
ERNE =& (m) 267623
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BESE UFAIALL =ED LiDAR ST AW OER HA SO
E T AF¥yrY
En:z‘. R—LBEEATEY LTS
]
4
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é;\\\ a¥xy AN
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= 3 e - A8 o2 wesx B BRTF 1 a

Ao TP csv | poF [530%)
*E TEEEDD -

a standard.demo1@gmail.com

/\

~ UZWE4LERIR

Don't hide your camera and walk around the outdoors
about 6m with a view. It is recommended to walk without
showing tiles that have the same pattern. Once the
directional correction is complete, positioning can be
performed indoors, and data can be acquired and viewed
in the cloud. An error of about 3% will accumulate in
relation to the distance traveled indoors.
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9-3 | want to position where you can't reach or where you cannot enter Confidential

By using the subject positioning function, you can position where you are out of reach.

Subject positioning function

FPhovk FHIFSE noRTK

—

Example of obtaining plumbing coordinates for slopes

L

EFmEE

a6 O 4

BMITE SRAFrry EEFE

8 B &

KR TN BRRE

HWmEE SIMA
,Q’ A [
=BV R B 240 X[m] 4004.532
ERwE Y[m) 1318.591
— AN Mﬁ[m] 362.116
lo (& & o
RIS EBRT S
BEEsEg UZNLTA L =iED LiDAR
E T AF¥yry i . .
r-=s Set the point where you want to obtain the coordinates as the center
tm'; of the cross in the center of the screen,
B Please press the shooting button. The coordinate accuracy is
& o expressed in cross colors, and is green, yellow, and gray in order of
A E] Q ‘Q’ highest order.
= AR a¥yy  mang Positioning can be performed from iPhone to 6m.
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10. Data input/output and editing Confidential

LRTK allows you to upload various types of data and use it in the app. Also, much of the
measurement data can be downloaded. Here we will explain how to use it.

9. Positioning in various environments

9-1 | want to perform high-precision positioning outside of smartphone range
9-2 | want to perform positioning indoors

9-3 | want to position where | can't reach or where | am not allowed to enter

10. Data input/output and editing

10-1 | want to upload a 3D file

10-2 | want to upload coordinate points to the cloud 10-3 | want to upload boundary
coordinates to the cloud

10-4 | want to download the positioning results

10-5 | want to rename/delete/move group data
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10-1 | want to upload a 3D file Confidential

You can upload obj files and landXML files with absolute coordinates from the LRTK cloud. 3D
files can be displayed in the cloud overlay or in AR.

How to upload a 3D file

X\ LRTKZS D K (oeranreanss) (Fo—maeens s ) (wraraand s ) (=2 —210000E% ) & natsubara lefives com (AR =
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L obj I 7 AL ERTI) EERD
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BERIIL-T

mil I 7 A LHER)

(3771

TTEIFANERSY e rOyT
miTFAVET YT O- FLER, TIAF rRAB®I 7L EENTEET.

XEVEAH
FuT0— Fobja 7 Lot
T

(=ra
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Select Add obj file from the Add button on the top left of the screen and register the obj file with absolute coordinates.
You can change the coordinate axes on the registration screen. Obj files output in mathematical coordinate systems
can be registered as is. Please set the axis so that it is located in the correct location while looking at the map.
LandXML can also be registered in the same way.

It is also possible to upload an obj file created in the site coordinate system created in 8-2.
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Uploaded 3D files Confidential

Uploaded 3D files are registered in the cloud and can be displayed overlaid with a point cloud. It
is also possible to display city and topographic data from PLATEAU.

Viewing in the cloud

LFORS Y CAtINRRET - T ERRONMS RS,

FETDAR
%-38096.321[m]
y: ~7960.437[m]
WK 12.149(m]
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10-2 | want to upload coordinate points to the cloud Confidential

You can also upload the coordinates of the reference point and coordinates surveyed with TS to
the cloud. Uploaded coordinate points can be used for localization and coordinate derivation.

How to upload coordinate points
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You can upload coordinate points in the format csv/sima/Manual Input/GeoJSON/landXML by pressing
the add button on the top left of the screen. For the CSV format, please use the example downloadable.
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10-3 | want to upload boundary coordinates to the cloud Confidential

You can register coordinate points from the land boundary GeoJSON, which is registered at G Spatial Information Center,
etc. It can be used to direct coordinates to a boundary point or to display the boundary line.

How to upload boundary coordinates
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Press the add button on the top left of the screen, overlap GeoJSON and press single point registration.
Click on the displayed area to register a pin appears at the boundary coordinates of the area.
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10-4 | want to download the positioning results Confidential

Most data that can be viewed in the cloud is available for download. Check the data you want to
download and press the download in the top left of the screen.

How to download
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The person you share with using the shared link can also be downloaded, allowing for
smooth data transfer.
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10-5 | want to rename/delete/move group data Confidential

Many types of data can be renamed/delete/moved grouped.

How to change/delete/move group

o
el

| X\ LRTKZS9
WS - B uET—v—8

BIRP15H%

> e ] sexmi o]
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The coordinate point name can be changed from the top of the detailed display screen. Check the data and press the
button to delete and move it. Data deleted in the cloud will also be deleted from the app when synced with the app.
please note.
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Confidential

Q&A
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LRTK Point Cloud Scan Manual | want to

obtain point clouds with accuracy.
A solution to obtain a cleaner point cloud.

Z}Q Lefixea Inc.
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LRTK: Point Cloud Scan Manual

Three point cloud scan techniques exist

Point cloud scan

Advantages: Point cloud scans can be performed using only smartphones
Volume calculation can be done immediately on the spot

Disadvantages: Lidar required, distance up to 8m

Detailed Point Cloud Scan

Benefits: The most beautiful and wide range of points can be obtained
No need for lidar, working without flight distance limit

Disadvantages: Server analysis takes time

Volume calculation cannot be performed using a smartphone (can be

done in the cloud)

Structure scan
Advantages: 3D scans can be done using only smartphones
You can get 3D models with textures (photos)
Accessed buried pipes and other items can be displayed as is
Disadvantages: The measurement range is narrow
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LRTK: Point Cloud Scan Manual

Three point cloud scan techniques exist

® Point cloud scan

smartphones

AQ Lefixea Inc.

Advantages: Point cloud scans can be performed using only

Volume calculation can be done immediately on the spot
Disadvantages: Lidar required, distance up to 8m

Confidential
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Point Cloud Scan: Where to Use Confidential

The point cloud scan function allows you to acquire point clouds for medium to large areas, allowing you to check data
immediately at the site. Used when you want to measure the height, area, and volume of embankments and topography.

Fill and volume obtained using the point cloud scan function
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Point Cloud Scan: How to Use Confidential

When scanning a point cloud, you can perform the calculation of volume, etc. without any problems by setting the acquired
point cloud density to "medium density or higher." You can scan the object while overlapping it with the background.

How to use point cloud scans

Press Point Cloud Scan. For point clouds used | Do a scan. J Once the acquisition is
for volume 6m between start and complete,

PHY K LRTK it Sk & calculations, the point end Press the ch_eck button at
ot cloud density obtained Please walk more. The the bottom right.

4° @ is sufficient to be point clouds obtained

BRFE AR "medium". during this time will
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Point cloud scan: Tips for how to use 1 Confidential

You can obtain accurately by holding the LRTK Phone in a positive (parallel) position to the
object you want to acquire, with a positive angle of 30 degrees.

Point Cloud Scan: Tips for Using
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OGood example xBad example
Parallel to the ground within 30° Over 30° to the ground
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Point Cloud Scan: Tips for Using @ Confidential

If you set the ground or wall you want to measure as closely as possible, leave the distance 1.5 to 2.0m apart, and secure
your arms and elbows at about 30 degrees without moving them, you can scan without any distortion.

Point Cloud Scan: Tips for Using
!!”W \
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e L NS
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(a1njonas) 1961é | “

Target (ground)
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Point cloud scan: Tips for how to use it 3 Confidential

Try to move forward and avoid retreating or moving sideways as much as possible. Scan in a single stroke and do not take
the same place multiple times. When moving sideways, it is better to get it by walking around crab.

Point Cloud Scan: Tips for Using
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How to walk when taking the ground |  ———mm-- Measurement How to walk when taking a slope (crab walk)
route
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LRTK: Point Cloud Scan Manual Confidential
. . . FhIoVk LRTK K&k iR &
Three point cloud scan techniques exist ’ -
{EF I HEE
A0
B L "
A S S EEFE AR
AFv Y
® Detailed Point Cloud Scan - H: p
® Benefits: The most beautiful and wide range of points can be obtained REAT T ;é%f ARG R
[ | No need for lidar, worklpg W|thogt flight distance limit = P @,
® Disadvantages: Server analysis takes time % Q@ o |;|
® \olume calculation cannot be performed using a smartphone (can be - \ -t
: EFIRY ) =E3V2 BRI
done in the cloud) StM A FEXD
@ % &3 i
UFILEA L 2RHE AR EERfERIE HEEE
=R BERERIE
w360 @ [
LiDAR LRTK360 Bl BhiE EEZ AR
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£ 1T
N

PP R

AQ Lefixea Inc.

86



Detailed Point Cloud Scan: Where to Use Confidential

Detailed Point Cloud Scans allow you to get the widest and most accurate point clouds. Since the server processes and
generates point clouds, it is useful when obtaining highly accurate point clouds even if it takes time.

Detailed Point Cloud Scan: Where to Use

e

-

s N IR

5‘@ .g' o

M SoSLR s '..‘
2 7

o = - £ 4
R I : - S

Highly accurate point clouds obtained through detailed point cloud scans
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Detailed Point Cloud Scan: How to Use

Confidential

Detailed Point Cloud Scan generates point clouds by taking a photograph of the object and
uploading a photo. The generated point cloud is automatically registered in the cloud.

How to use detailed point cloud scans

Press Details Point
Cloud Scan.

7hovhk LRTK H ik TR & $E
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=3 ® 40 @
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nE
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@ % 88 i

UZNEA L 2 s AR SERIERIE [

E.5 TR E

LIDAR @9 (L fé
LiDAR LRTK360 I B i B R
WRMEAGIRRE

@ T

»

RN A
5@& e

Press the start button to
start shooting.

Filming is done
automatically.

Press the end button

The photographs you took
will be uploaded and the
processing will begin in the
cloud.

$ICT7Zy7O—RLEITH?

%74
B LN Lt e
77/400 ON

The point cloud is
usually registered in the
LRTK cloud in about 3
hours.
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Detailed Point Cloud Scan: Tips for Using Confidential

"Adjust the entire object to fit within the angle of view, and move the camera slowly and
smoothly while scanning. Slow movement and shaking can cause distortion.

Detailed Point Cloud Scan: Tips for Using

*For objects that cannot be rotated, such as slopes, it is recommended to take photos while walking around crabs.
, =

X IYTRRICRS x
o

Scan to circumvent the object Completed drawing
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How to use the alignment point Confidential

You can download the orientation point from the button above the LRTK cloud. By printing and using it,
Improves absolute coordinate accuracy for point clouds generated by detailed point cloud scans.

How to use the alignment point

o G -

) FIGIHSEE noRTK
. i g

9:29 al T e

{ E3

BRERDEREH
RHSNIMERDEFEREL TS

No. 4

X [m]:
Y [m]:

EER No.4

-1044
317

Surrounding the object
Please place a fixed point.
Turn on Use Orientation
Point and start.

ol

When the orientation point
is recognized,

You will see a mark similar
to the one shown in the
image.

Z[m]:

=) 1/3 EL

When uploading the
image,

You can input/measure the
absolute coordinates of
each orientation point.
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LRTK: Point Cloud Scan Manual Confidential

ThHI> - LRTK K&k ImAR & $E#T

ER e @
7

Three point cloud scan techniques exist

L B

BUEE B30t BEiZEF AR
VX ]
BEALTvrY KRR R HEMARIT
1KiEEt
== s Q’
O IR <
EiRIRE s ax>4s EWESL
STMHF AFx v

Structure scan EL@)H O“Qb 9\? Eﬁ

[

® Advantages: Point c!oud scans can .be performed using only smartphones = . T ———

® You can obtain 3D models with textures (photos) KRR BERERIE

o Yqu can display the acquired buried p|pesland other items as they are. LIDAR 380 ml I\-—q

® Disadvantages: The measurement range is narrow SRR St o
LiDAR LRTK360 IR EniE EEZ AR
EiEE AR E

® = &L TT

LRTK >—>—N <Y
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Structure scan: Where to use Confidential

Structure scanning can be used when you want to clean corners and other things in small areas. Once you
have it, you can check it on the spot. The acquired data can be displayed as is in AR.

Structure scan: Where to use

I

P

PEN SRS N -

' o ot 2] 4
" I A -

X - »
~ :
- oy
e ,.:."
ot - £

By displaying AR
Check at a glance where the tube is.

When reconstructing the work,
It is unknown where the reserves
are located.

Buried pipes during construction
between the reserves
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Structure Scan: How to use Confidential

By using the structure scanning function, you can create high-precision 3D files with absolute
coordinates. You can view the created 3D files from the data list.

Structure Scan: How to use

Press Structure Scan. Press Start Scan.

2 1)

ERIEE
6 O L o
BMIBH SRAFry BEFY AR
8 KA &8 ©
KRt FIgEMY BIRBT EBESEET
R SIMA
2 @) @ %
ox¥>y SR %S 250
P ENaE
[=1 @ | oan While scanning, move the camera slowly without
o _ concealing it, and take pictures in motion that moves
munalRad-Aiall Pl B around the object as much as possible.
Ez‘: T You can create and check 3D files in just a few
2 minutes.
. I B A AT If you want to assign absolute coordinates, move at
~{a] : least 6m between the start and end while being fixed.
a s
S - @ LN - AExv Ul
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Structure scan: Tips for how to use Confidential

"Adjust the entire object to fit within the angle of view, and move the camera slowly and
smoothly while scanning. Slow movement and shaking can cause distortion.

Structure scan: Tips for how to use

Scan to circumvent the object Completed drawing
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Aligning point cloud files to object files How to
assign absolute coordinates to 3D files without
absolute coordinates Fix incorrect absolute
coordinates

Z}Q Lefixea Inc.

INAKAT4R:
T106-0032

BIRER B /RAAKRK
5-17-6-403

EEE: 03-6456-4323
URL : https://lefixea.com



Absolute coordinates for 3D files1 Confidential

You can assign correct absolute coordinates to point clouds that have a bad system of absolute
coordinates, or to 3D files with only relative coordinates. Open the registered 3D file and press Align.

DETAILED STEPS

(1) Open the object in the 3D viewer and (2) Select the 3D object to be aligned, and
Press the alignment down Press the Select Point button

(O )

Note: Obiject files can be added using the Add button on the top left of the cloud.
At this time, please swap the X and Y axes as necessary to adjust the file so that it does not become a 3D file that matches the reality and
mirror.
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Absolute coordinates for 3D files2 Confidential

Click on the point on the viewer that has the absolute coordinates and enter the absolute coordinates to
complete alignment. Files with absolute coordinates added will be automatically registered in the cloud.

DETAILED STEPS

(3) Points where absolute coordinates are known in drawings and (4) Enter the absolute coordinates of each point and complete the
surveys.Click at least 3 points and press the button to enter creation. Once completed, it will be automatically registered in the
same group.

coordinates.

+ mRBEOH
3DATYr Y hOEEEAN

CMSERE AR DPAT VY FOBBEDEREAHLT R,
BERitoREEEEES v

®4¢1§§1§g+§ < A1 -0703 Y 0802 Z: 0571 5 x: 3759878 Y:| -8748.061 | Z:| 44172
O EAMEHEE A ORI R -
m2 X 0314 Z: 0568 - x:  -37598.318 ¥: -8749.849 | I: 44.238

4 = 1. He-rvxv7 m2
[ i R\ : 0.
w =Oiom 3 ~ (CXES s AR OB % R v
o 53 X: 6749937 | Z:

o 1220 Y: 0334 Z: -0.179 X: -37598.272  Y:
R Tt ?

j g i
l CZED D €D muumcot OEFLERT BXYRFOCERSE3) )
P &£ CADE— K (i) -
C B .

7 CADE— (i) e ———

A o
= 3DARYVT
A vEs
L Bz R

By checking "Tilt the model", you can also check files that directly above the model do not match the actual above.
Coordinates can be adjusted. Please use it if necessary.
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Details of coordinate input using csv
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Input coordinates in csv 1 Confidential

You can register a list of absolute coordinates in the cloud in CSV format.
You can edit it in Excel and enter it all at once.

Download example csv file

First, press the Add button on the top left of the LRTK cloud to download an example csv file.
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SIMAZ 7 1 JL(CSVIZR) &
ZyZ7O—KULT
frEER=EM

L) o

LandXML%
BRTERER

@

fox 7 7 1 L (IE BRI E) 2
il 7 — —Kiciemn

yx—7771\%
Bh3

T8 57 %EBM

XYBERE%
FAHOLT
@S HR %8

By

HE(ER7 7 1)) &

Eh3
XML]

LandXML%
(@ —~—KITEm

Z)Q Lefixea Inc.

99




Input coordinates in csv 2 Confidential

Open the downloaded CSV in Excel or similar and enter the coordinate values for X and Y and
the coordinate system number. You can also enter the altitude and station name as needed.

Editing csv

X[ m] Y B [ m] S A R R Z=(GD2011) [m] (%) TN—7H(ER) ARs(ER) 27 (17%)
34863.883 -71615.847 15
41976.742 -72828.656 15
13959.756 21721.309 15
17872.238 39016.218 15
19415.987 -14687.507 15

Enter the system numbers for plane right angles from 1 to 19 as half-width numbers.

Also, enter the coordinate system name of the site you created,

You can also use a CSV where coordinate values for the site's coordinate system are entered.
*Please use a site coordinate system name other than half-width numbers.
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Input coordinates in csv 3 Confidential

Click the Add button on the top left of the cloud and press the Upload CSV button. Select the
edited CSV file to complete data registration with the cloud.

Upload csv

Uploaded data can be synced by pressing "Data — Sync All" in the app.
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Save space on your LRTK app
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Save space on your LRTK app Confidential

To save space, the LRTK app allows you to delete synced images and point clouds from your smartphone.
This allows you to free up the capacity of your iPhone while leaving data in the cloud.

LRTK App: Increase capacity

1013 74 ol T €3

{ B3 F—HYRKN R

20250513 e

E#IR Frotl AREZIEYPT

Select the data you want to delete from the app
Please press the Increase Volume button.
Upload the data before syncing,

It will be removed from the app.

7y 7O—NK

doyva—K

5R RTK (O]
0 no (O) >
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