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LAMPIRAN A
Spesifikasi Alat Mobile Mapping System Leica Pegasus Two
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MMS yang digunakan dalam pengambilan data merupakan pabrikan dari leica
dengan tipe Leica Pegasus Two. Dapat dilihat pada Gambar A.1 komponen dari Leica
Pegasus Two

Global GNASSI/GPS
. Triple band / all
constellations / Novatel

Camera System
Sky / road camera

Propak 6

Laser Scanner
Leica P20 (removable)
Z+F 9012 Profile

LightSensor
Automatic light sensor

re control

Camera System
f CCD Cameras

Power Supply

One cable connection!

Roof Mounting
Standard roof rack
System fits in one case

Gambar A.1 Leica Pegasus Two (Leica, 2014)

Alat tersebut terdiri dari beberapa komponen yang saling terintegrasi, yaitu
komponen kamera, laser scanner, GPS, IMU, sensor cahaya, dan power supply. Cara
kerja dari MMS ini yaitu sistem GPS menangkap posisi alat setiap 1 detik (1Hz) dan
system IMU menangkap attitude alat setiap 1/200 detik (200Hz) sehingga membentuk
jalur kendaraan (trajectory), sedangkan sensor perekamnya berupa 6 (enam) kamera
dan 1 (satu) laser scanner terus merekam selama akuisisi berlangsung. Hasil
perekaman kamera dan laser scanner kemudian diorientasikan terhadap koordinat
trajectory sehingga menghasilkan foto dan point clouds yang sudah tergeoreferensi.

Berikut spesifikasi dari Leica Pegasus Two.
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Tabel A.1. Spesifikasi dari Leica Pegasus Two.

Kamera

Jumlah kamera 7 (tujuh)

Ukuran CCD 2000 x 2000

Ukuran Pixel 5.5 x 5.5 mikron

Maksimum pancaran rate 8 fps

Cakupan kamera 360° x 270°

Scanner

Jenis Scanner Z+F Profiler 9012 Leica ScanStation P20

Panjang gelombang 635 nm 658 nm

Kecepatan rotasi 50 Hz s.d. 200 Hz 50 Hz s.d. 100 Hz

Kecepatan akuisisi data 1.016.000 point/s 1.000.000 point/s

Jangkauan maksimum laser | 119m 120m

Akurasi point 3D <3mm (jarak 50m) 3mm (jarak 50m)

Akurasi sudut 12” (horizontal/vertikal) | 8 (horizontal/vertikal)

GNSS/IMU

Frekuensi IMU 200 Hz

Sistem Satelit GPS, GLONASS, Galileo, BeiDou

Akurasi posisi 0.020 m RMS horizontal, 0.020 m RMS vertikal,
0.008 degrees RMS pitch/roll, 0.013 degrees
RMS heading.

Nilai parameter distorsi

Tabel A.2. Nilai parameter distorsi kamera 1.

Parameter distorsi radial
Parameter | Nilai

K1 -1.68100459931472. 10!
K2 1.10528961803317. 10*
K3 -1.75906894744448. 10
K4 0.0
K5 0.0
K6 0.0

Parameter distorsi tangensial
Parameter | Nilai
P1 2.91150368680589. 10°
P2 -7.48035491966582. 10
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Tabel A.3. Nilai parameter distorsi kamera 2.

Parameter distorsi radial

Parameter | Nilai
K1 -1.68336264339200. 10!
K2 1.12437649183208. 10"
K3 -1.90251294443548. 10~
K4 0.0
K5 0.0
K6 0.0

Parameter distorsi tangensial
Parameter | Nilai
P1 3.93221397718516. 10*
P2 -3.23577975162775. 10*

Tabel A.4. Nilai parameter distorsi kamera 3.

Parameter distorsi radial

Parameter | Nilai

K1 -1.67242635377950. 10!
K2 1.09664649758614. 10
K3 -1.62876655792450. 10
K4 0.0

K5 0.0

K6 0.0

Parameter distorsi tangensial

Parameter | Nilai

P1 2.29394901815815. 10*
P2 -2.45279776584462. 10

Tabel A.5. Nilai parameter distorsi kamera 4.

Parameter distorsi radial

Parameter | Nilai

K1 -1.65940368893630. 10
K2 1.04976081804702. 10!
K3 -1.27414585966274. 10
K4 0.0

K5 0.0

K6 0.0

Parameter distorsi tangensial

Parameter | Nilai

P1 3.04457250139664. 10

P2

-1.97280284575380. 10




PENGOLAHAN DATA POINT CLOUDS DAN FOTO HASIL PENGUKURAN MOBILE MAPPING SYSTEM
REZA ARIESTA MUHAMMAD, Dr., Ir., Istarno Dip.L.l.S., M.T. 85

Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Tabel A.6. Nilai parameter distorsi kamera 5.

Parameter distorsi radial

Parameter | Nilai
K1 -1.66794995748331. 10!
K2 1.06177109591801. 10*
K3 -1.38779238866942. 10~
K4 0.0
K5 0.0
K6 0.0

Parameter distorsi tangensial
Parameter | Nilai
P1 7.65060558699841. 10*
P2 -2.71161272056264. 10™

Tabel A.7. Nilai parameter distorsi kamera 6.

Parameter distorsi radial

Parameter | Nilai

K1 -1.67676678912230. 107
K2 1.10886615638465. 102
K3 -1.85331116598274. 10
K4 0.0

K5 0.0

K6 0.0

Parameter distorsi tangensial

Parameter | Nilai

P1 -9.06379333061994. 10
P2 1.41336693666222. 10

Tabel A.8. Nilai parameter distorsi kamera 7.

Parameter distorsi radial

Parameter | Nilai

K1 5.28957110234535. 10
K2 7.05545211772883. 10°°
K3 4.31696116976445. 10
K4 3.29867699502608. 10!
K5 -4.6716467156288. 107
K6 2.72611577127943. 10°°

Parameter distorsi tangensial

Parameter | Nilai

P1 -1.13016042109219. 10

P2

1.66948725953129. 10*
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LAMPIRAN B
Pengolahan data GPS dan IMU
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Berikut pengolahan data GPS/IMU menggunakan software Inertial Explorer
1. Membuka perangkat lunak Inertial Explorer (IE).
2. Melakukan konversi file data mentah (raw data) GPS/IMU berekstensi *.gps
menjadi file berektensi *.gpb dan *.imr agar bisa diproses oleh perangkat lunak
IE. Pilih menu file - convert > Raw GNSS to GPB - kemudian pilih file

rawdata yang akan dikonversi.

] Convert Raw GNSS data to GPB -5
pEeraTed
b ’ﬁ
Nowatel DEM/SPAN - Global Options Info
-3 oo |_ |
Folder: |E \Pegasus Ts 0: :_Sample D, 0 - PT AlmegatD atab) skartat2014-DEC-02_J skartahGp: Get Folder

Source Files

Eiter: [*bin* cu*log:* pdc”.gps
Novtel OEM/SPAN

Add Auto Detect >
I Remave | cea | dpions | o | vew |
_AuodadRecsivly | Convart Hep | Abow | close
| || 33627836.gps 12/2/2014 7:42 AM GPS File 28,145 KB
‘ &2 33627836.9pb 7/9/201512:53 AM  Waypaint Raw GNSS Data 2,605 KB
E 33627836.imr 7/9/2015 12:53 AM Waypeint Raw IMU Data 14741 KB

Gambar B.1. Konversi rawdata file .gps menjadi file .gpb dan .imr

3. Melakukan konversi file data rinex hasil pengamatan stasiun CORS yang
berekstensi *.0 agar menjadi file berektensi .gpb dengan cara yang sama seperti
pada langkah sebelumnya.

4. Membuat Project Baru (Project Wizard). Pilih nama project dan directory
project = klik Next. Proses selanjutnya yaitu melakukan settingan pada

project wizard yang dibuat.

Project Wizard ||| Project Wizard x|
. N Project Info
Welcome to the Project Wizard Please enter project name and location
The Project Wizard allows you to easil create a new project.
Project.
F:\Trajectory\Tiga base'\TigaBase_TC_Combine cfg i Create |
Key Info

Senal Number: 9191
Software Name: GPSHMU
840

Version Number.
Agorthm: oK
Demo Status:  Full Warking Version

Handlock Code: 6390-0DAT-BEAT-FASA
Click "Next" to cortinue or "Cancel” to ext this Wizand

<Bock Coreel <ok | et Concel

Gambar B.2. Membuat project wizard baru
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5. Proses selanjutnya memilih data GPS dan IMU dari MMS. File GPS dan IMU
sudah dalam format yang dapat dibaca oleh IE yaitu file berekstensi .gpb dan
imr lalu klik Next.

6. Pada kotak dialog selanjutnya memilih opsi “7 would like to add base station
data” - ”Add Station fom file” - kemudian pilih file data rinex stasiun CORS

yang sudah dikonversi.
v . | [ =

Base (Master) Station Option Base (Master) Stations
0 inclucis base stafion Gata n your project. ‘You can add mezimum of 8 base stations to your project
precise fles i you plan to perfom PPF procsssing

You ean
Base Stations Curertly in Project

Please el

Name Fie
® i would fike to add base station data!

(©) I would ke to do PPP processing (fequires precise fles; no base sation wil be added)

on
[[] Dowrload GPS+GLONASS
7] Add existing precise fies (do not downioad)

Descrption
Add base station from GNSS datafile

Cick "Next” to continue
Select "Finish " when you are done adding base station data

Gambar B.3. Menambahkan file stasiun CORS sebagai basestation.

7. Setelah memilih file stasiun CORS, akan muncul kotak dialog yang berisikan
informasi dari stasiun CORS tersebut kemudian klik Next. Add ketiga data
stasiun CORS satu persatu kemudian klik Next.

e Bl
Project Wizard ﬂ

Base (Master) Station Information
Please enter base station coordinates and antenna details. Click "Next" to continue
Base Station
1: bako Name: bako ] Disabled

File: |E“Pegasus Two\Pegasus_Sample Data\Pegasus - PT AmegaD:

Coordinates

Latitude: 6 29 | 2779764 Compute from PFP
Longiude: 106 50 560833 | EnterGid Vaues
Blpsoidal height: 158716 m Enter MSL Height

Datum: [WGSM v][ Datum Options I

Iielect From Favorites ] I Add To Favorites H Use Average Position ]

Antenna Height

From station fle: || EIATS0453, LEIS
Antenna profile: | LEIAT504GG, LEIS <] [ mo |
Measured height: 1,648 m M;i:;r:d 0

ARPto L1 offset: |0.087 m L1 Phase Certre

Applied height: 1.735 m Compute From Slant

[ <Back J[ Mew> | [ Cancel |

Gambar B.4. Menambahkan file stasiun CORS sebagai basestation.
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8. Proses terakhir dari setup project baru yaitu akan muncul kotak dialog Project
Overview berisikan data mengenai stasiun CORS yang dipakali, data GPS dan
IMU yang dipakai pada kendaraan kemudian klik Finish.

9. Setelah membuat project wizard baru maka akan muncul tampilan dari

trajectory beserta letak stasiun CORS yang dipakai seperti pada gambar C.5

Fde View Process Settings Output Took Window Help
EeHE $RAVEFE OHERE BEEES (2 ki (W

2] Unprocessed - Map

Base Station

Gambar B.5. Tampilan trajectory beserta stasiun CORS yang digunakan.

File View Process Seffings Output Tools Window Help

DREHE 4R E DEER BEEE Y4400 @
=] Unprocessed - Map =0 ===

Lat: 5090522138 [Lng: 106 5329.04818 |- Unk | 01 [- 02 [+ 2 [- 0 |- 05 [+ 08 [GEO, DItSIm

Gambar B.6. Tampilan trajectory sebelum dilakukan proses integrasi GPS
dan IMU.

10. Melakukan proses integrasi GPS dan IMU secara tightly coupled. Pilih menu
Process = Process TC (tightly coupled) - Pilih parameter seperti pada
gambar B.7 = KIik Process.
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Process Tightly Coupled |

Processing Method

Predise Point Positioning (PPP)

Processing Direction
@) Both Forward Reverse Multi-pass

Processing Settings
Profle  |SPAN Ground (FSAS) +| [FIFiter Profles | Advanced aiss |

Datum | WGSE4 | Advanced mu |

IMU Installation
V| Read rotations and lever arms from IMR file

Lever Arm Offzet (IMU to GNSS antenna)

i % & Zto ARP ‘Q.,.—-".,T. Z
0.088 |m [0.088|m [0473 |m __ ;
@ I to Phase Centre T
Body to IMU Rotation {order: 2, X, ¥} GNSS Heading Offset
X: | 0.00 deg ¥: | 0.00 deg Z: | 180.00 deg 0.000 deg

Processing Information
Description:  TC (1) User:  Unknown

[ Process |V] |Save Settings |'| | Cancel |

Gambar B.7. Tampilan settingan parameter proses integrasi GPS dan IMU

Secara otomatis IE akan melakukan proses integrasi GPS dan IMU beserta
proses smoothing nya. Hasil integrasi GPS dan IMU yang sudah dismoothing
adalah trajectory dengan tampilan warna berbeda tiap titik nya. Warna tersebut
menunjukan nilai ketelitian titik tersebut.

LT LIRS Y=l
(5] Smoothed TC Combined - Map [o =

[
=
8
]
@:
&
83
Bl

Lot 5084695032 |Lng: 106:5334.26843 - Unk [ @1 [+ 02 [~ @3 [+ a4 [- @ [+ a6 [Eo, DMsm

Gambar B.8. Trajectory hasil integrasi GPS dan IMU

11. Setelah proses selesai, akan terbentuk beberapa file trajectory dalam format
yang berbeda-beda secara otomatis seperti *.sbtc, *.sctm, *.sol, dll. berikut

keterangan file yang terbentuk dari hasil proses integrasi.

PENGOLAHAN DATA POINT CLOUDS DAN FOTO HASIL PENGUKURAN MOBILE MAPPING SYSTEM
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w
Stage Suffix Description 2 % é z
Processed | FTMW/RTM | Computed 1 Hz trajectory files (fwdirev) X X
TCIMU | BTF/BTR | High frequency binary trajectory (fwd/rev) X X

FBT/RBT | State and covariance data for smoothing (fwd/rev) X X
FBV/RBV | Multibase/Satellite residuals and statistics (fwd/rev) X X
FSS/RSS | Static and KAR summary (fwd/rev) X | X
Smoothed | SCTM Combined and smoothed trajectory (1Hz) X X
SBTC Combined and smoothed high-freq trajectory X X
Output TXT Qutput from Export Wizard X X

Gambar B.9. Keterangan format file hasil integrasi GPS dan IMU

12. Selain format file yang terbentuk secara otomatis, perlu dilakukan export hasil

trajectory secara manual untuk kebutuhan prosessing pada software AutoP.
Untuk output ASCII : Pilih menu Output - Export Wizard - Pilih tipe
profile UTM -> Pilih datum WGS : 84 - Pilih zona 48s > Masukan nilai
time interval 0.005s = Pilih nama dan directory file akan disimpan = Klik
Finish.

Untuk output ekstensi .OUT : Pilih menu Output = export SBET - Pilih
input file berekstensi .SBTC dan outputnya berekstensi .OUT - Pilih waktu
GPS - Klik OK.

13. Setelah proses export selesai, lakukan Plotting hasil untuk dapat melihat

kualitas dari trajectory. Pilih menu Output - Plot result - Group plot >
Waypoint GNSS + INS QC.

Ketelitian trajectory dapat dilihat dari standar deviasi tiap titiknya.

Estimated StdDev (m)

g e

\-\
j‘l\ wﬂﬂ{g” kq‘&;;azﬁ

07:45:00 07:50:00 07:55:00 08:00:00 08:05:00 08:10:00 08:15:00 08:20:00
12/02/2014

GPS Time (HMS, GMT zone)

= East = North = Height = Trace

Gambar B.10. Plot result dari nilai standar deviasi trajectory
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LAMPIRAN C
File Laporan Data Trajectory
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Berikut tampilan trajectory hasil integrasi GPS dengan IMU.
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Grafik Nilai RMS dan Standar Deviasi C/A Code GPS
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LAMPIRAN D
Ekstraksi dan Georeferensi Data Hasil Perekaman Kamera
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Pada lampiran ini akan dijelaskan langkah-langkah ekstraksi dan georeferensi
data hasil perekaman kamera menggunakan perangkat lunak AutoP.

1. Membuka perangkat lunak AutoP - Kemudian pilih menu Cameras. Pada
perangkat lunak tersebut telah disusun secara runtun langkah-langkah untuk
melakukan ekstraksi dan georeferensi data foto.

i PEGASUS - Automatic Processing - v2014.3.1 bu.. = & “

Cameras lLaser Scanner I Utilities | Copyright]

Workflow :

{ 1. JPEG extraction

2, Time align

3. Import trajectory data

4, Process AVP(s)

5. Generate spheric images (opt)

6. Create Esri Shapefile

(Node locked - 12 days left) 00103-55803-00022-44379-6B634

Gambar D.1. Tampilan perangkat lunak AutoP.

2. Melakukan ekstraksi data mentah foto dari *.container menjadi *.jpg.
Pilih JPEG extraction > Kemudian muncul kotak dialog yang meminta file
metadata berekstensi *.avu - Klik Open. Secara otomatis data mentah foto

akan langsung diekstraksi.

= Open H
y _— 0 CiLeica Pegasus\ATContainerConvert.2010.exe -
ST 2014-DEC-02_Jekarta j & e B rackl-Cami—229_2014.12.02_87.58.25C297) - jpg "
=

Name Date modified G

Track106 5/17/2015 12:03 PM

Track107 5/17/201512:03 PM

trajectory 5/28/2015 1:07 PM

trajectory_photo 5/22/2015 6:22 AM
E Trackl.avu 5/23/2015 456 AM
& Type: AVU File B

Size: 2.64 KB

Flename:  |Tracklavu | porl odisied: 5/23/2015 4:56 A (0PN
Fies of type:  [AVU file "avu) ~| Cancel

Gambar D.2. Proses ekstrasi data hasil perekaman kamera
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Hasil dari proses ekstraksi berupa file foto berekstensi *.jpg yang belum
memiliki parameter distorsi dan orientasi seperti pada gambar D.3

E:\Belajar\Pegasus Two\Pegasus_Sample Data\Pegasus - PT Almega\Data\Jakarta\2014-DEC-02_Jakarta - o
L]
Two + Pegasus Sample Data » Pegasus- PT Almega » Data + Jakarta b 2014-DEC-02 Jakarta b Trackl02 v & | Search Trackl02 r

Name Type Date modi...  Size A
| Trackl - Cam2 - 1_20141202_081427_482.atcont.. ATCOMTAINER File 566,531 KB
™ Trackl-Cam2-1_2014.12.02_07.56.38(831) jpg IPG File 165 kB
™ Trackl-Cam2-2_2014.12.02_07.56.41(482).jpg JPGFile 233KB
™ Trackl-Cam2-3_2014.12.02_07.56.44(293).jpg JPG File 240KB
™ Trackl-Cam2-4_2014.12.02_07.56.47(248) jpg IPG File 235k8
™ Track1-Cam2-5_2014.12.02_07.56.49(530).jpg JPGFile 244 KB
™ Track1-Cam2-6_2014.12.02_07.56.51{085).jpg JPG File 258KB
™ Trackl-Cam2-7_2014.12.02_07.56.52(277).jpg JPG File 242KB
™ Trackl-Cam2-8 2014.12.02_07.56.53(348)jpg IPG File 240K8B
™ Track1-Cam2-$_2014.12.02_07.56.54(276).jpg JPGFile 249KB
™ Trackl-Cam2-10_2014.12.02_07.56.55(083).jpg JPG File 276 KB
™ Trackl-Cam2-11_2014.12.02_07.56.55(78% jog ~ JPG File 304 KB
™ Trackl-Cam2-12_2014.12.02_07.56.56(445) jpg ~ JPG File 326 kB
™ Track1-Cam2-13_2014.12.02_07.56.57(061) jpg JPGFile 335KB
™ Trackl-Cam2-14_2014.12.02_07.56.57(647).jpg JPG File 341KB
™ Trackl-Cam2-15 2014.12.02 075658237 jog ~ JPG File 322 KB

™ Trackl-Cam2-16_2014.12.02_07.56.58(808)jpg PG File
™ Trackl-Cam2-17_2014.12.02 0756.59G373)jpg ~ JPG File
™ Trackl-Cam2-18_2014.12.02_07.56.59(924)jpg PG File
™ Trackl-Cam2-19_2014.12.02_07.57.00(465)jpg PG File
™ Trackl-Cam2-20_2014.12.02 07.57.00(996)jpg  JPG File
™ Trackl-Cam2-21_2014.1202. 0757010517} jeg PG File
™ Trackl-Cam2-22_2014.12.02_07.57.02(029)jpg PG File
™ Trackl-Cam2-23 2014.12.02 07.57.02(538)jpg PG File
™ Trackl-Cam2-24_2014.12.02.07.57.030370 jog PG File
™ Trackl-Cam2-25_2014.12.02.0757.03(529)jpg PG File
™ Trackl-Cam2-26_2014.12.02_07.57.04(021)jpg PG File

Gambar D.3. Hasil ekstraksi data hasil perekaman kamera

3. Untuk melakukan georeferensi pada foto, dilakukan workflow no.2 s.d. 4 yaitu
Time align, Import Trajectory, dan Process AVP(S).
Klik Time align > Muncul kotak dialog meminta file metadata *.avu > Klik

Open.

e L e e s s g o e subluE  SubuE e Empuass (TN o
& PEGASUS - Automatic Processing - v2014.3.1 bu.. = & )
Styles n Editing ~

Cameras |Laser Scanner | Utities | Copyright

A Open

Workfiaw : -
Look in: [ 1} 2014 DEC02_lakarta =] oF B
1. JPEG extraction -
Name Date modified -
2. Ti li
‘ meeen Track106 S/1T/2015 1203 PM
3. Import trajectory data I Track107 S/1T/2015 1203 PM
P —— trajectory 5/28/2015 1:07 PM
trajectory_photo 5/22/2015 6:22 AM
5. Generate spheric images (opt) Track] avu B/1/2015 337 M
6. Create Esri Shapefile < >
Flepame:  [TrackT.avu Open
Files of type:  [AVU File ("awvu) =] Cancel

(Node locked - 12 days left) 00103-55803-00022-44379-6B634

Gambar D.4. Proses Time align ekstraksi data hasil perekaman kamera
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4. Melakukan time stamp dengan menggunakan file trajectory. Klik Import
Trajectory = Muncul kotak dialog meminta file ASCII Trajetory = Klik Open
- Muncul kotak dialog meminta file metadata *.avu = Klik Open.

"""" — T 0T by Select -
Styles 5 Editing ~

& PEGASUS - Automatic Processing - v2014.3.1 bu.. = &

Cameras | Laser Scanner | Utilites | Copyright

E X
a
— Workflow : o _
Look in: | ). Jakarts = e & erEr
1. JPEG extraction "
Name Date modified Ty
e || 2014-DEC-02_Jakarta 5/29/2015 1212 AM i
3. Import trajectory data | Base 5/15/201511:24PM Fi
4. Process AVP(s) _. plot result 4/23/2015 €:00 AM Fi
4 | Jakarta.bd 12/2/2014 4:48 PM_ Te
5. Generate spheric images (opt)
&, Create Esri Shapefile < >
File name: IJakana bt Open
Fies of type: [ WAYPNT Inertial Explorer 100/200 Hz (") = | Cancel |

[(Node locked - 12 days left) 00103-55803-00022-44379-68634

| mm - ]
Gambar D.5. Proses import file trajectory

5. KIlik Process AVP (s) = Muncul kotak dialog meminta file metadata *.avu >
Klik Open. Hasilnya berupa file *.ort yang berisi parameter kamera, parameter
distorsi, orientasi, dan waktu perekaman yang saling terikat dengan data foto

dan trajectory sehingga menghasilkan data foto yang berkoordinat.

Cameras | Laser Scanner I Utilities I Copyright | E:III}\,OTeort
B = ICam02.ort
Workflow : Cam03.0rt
Cam04.ort
1. JPEG extraction Cam05.ort
= Cam06.ort
2. Time align Cam07.ort
3. Import trajectory data Dataset files :
Trackl.avu
4, Process AVP(s) Generating ORT files (34%)...
5. Generate spheric images (opt)
6. Create Esri Shapefile

Trackl

Gambar D.6. Proses generating ORT file
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e E\Belajar\Pegasus Two\Pegasus_Sample Data\Pegasus - PT Almega\Data\Jakarta\2014-DEC-02_Jakarta - a
B one s view e
® = 4 i » ThisPC » MyPassport Utra (E) » Belojor » PegasusTwo » Pegasus Sample Data » Pegasus - PT Almega » Data » Jakarta » 2014-DEC-02 Jakarte » Tracki01 vie
Microstation Ll
Pegasus Two 8
Manual Pegasus.
Pegasus_Sample Data
Pegasus - PT Almega
Data Tracki-Cam1-21  Trackl-Cam1-21  Trackl-Cam1-21  Trackl-Cam1-21  Trackl-Cam1-2l  Trackl-Cam1-21  Trackl-Cami-21  Trackl-Cami-21
BOWRR0  HAUL00 UNWRRE MU0 BOUREE BAURERE 22008 20141200
Jakarta 15.11(480)ort 15.11480)jpg 15.09(608).ort 15.09(608)pg 15.07(972).0rt 15.07(972 15.06(225).rt
2014-DEC-02_Jakarta
Calibration "
GPSINS
Logs
Scanfiles
TracklSphere Tracki-Cam1-21  Track1-Cam1-21  Trackl-Cam1-21  Trackl-Cami-21  Trackl-Cam1-2l  Trackl-Cam1-21  Trackl-Cami-21  Trackl-Cam1-21
312014120208 312014120208 302014.1202.08. 302014120208 29.20141202.08. 29.2014.12.02.08. 28.2014.1202.08.  28_2014.12.02.08.
Track101 15.04(495).ort 15.04(495). g 15.02(956).0rt 15.02(956)jpg 15.01(778).0rt 15.01(778)jpg 15.00(748).ort 15.00(748) jpg.
Track102
Track103 .‘
Track104
Track105
Track106
Trackio? Tracki-Com1-21  Track1-Cem1-21  Trackl-Cami1-21  Trackl-Cam1-21  Trackl-Camil-2l  Trackl-Cam1-21  Trackl-Cami-21  Trackl-Cam1-21
272014120208, 272014120208 262014.1202.08. 26201412.02.08. 2520141202.08. 25.201412.02.08. 242014120208, 24.2014.12.02.08.
Base 14.59(797).ort 14.59(797)jpg 14.58(364).0rt 14.58(264) jpg 1457977 ot 14.57(977)jpg 1457(114).0rt 1457(114)jpg
Control_pts
Html
Trajectory
Software
Surpac
Tambang Trackl-Cam1-21 Trackl-Cam1-21 Track1-Cam1-21 Trackl-Cam1-21 Trackl-Cam1-21 Track1-Cam1-21 Trackl-Cam1-21 Trackl-Cam1-21
232014.12.02.08.  23.20141202.08. 222014120208, 22.201412.02.08. 21.201412.02.08. 21.2014.12.02.08. 20_2014.12.02.08.  20_2014,12.02_08.
s 14.56(282).0rt 14.56(282) jpg 14.55(473).0rt 14.55(473)jpg 14.54(670).0t 14.54(670)jpg 14.53(891).0rt 1453(891) jpg.
UAV
4,273 items

Gambar D.7. Hasil ekstraksi dan georeferensi foto

6. Proses selanjutnya hanya sebagai tambahan (optional) yaitu pembuatan foto
spheric. Klik Generate spheric images (opt) = Klik Set Parameter - Klik
OK.

Spheric Image Parameters

Tracks to process

i Data\Pegasus - PT Almega\Data \Jakarta\20 14- DEC-02_Jakarta) [

Noofprocesses: [+ (3] .. 1 track selected

Sphere Parameters

o oK

o - Width (pix) = 3200 |3 Height (pix) @ |1200 | &

T PEGASUS - Spheric Image Cr.. - O El X el
Tie size (b : [+ =
Radus (m):  [20.000

Latitude Range

57 Set Parameters >
YA N e tien
- Minimum ange (deg) :

—

135

Top

Bottom - Maximum angle (deg) :

Spheric Images Preview »»>
e

Dome Camera Fitering

Vel Image Radius (pix)

1000 |3

Load default

Pegasus:[}ne‘ {Pegasus:Two ||  Pegasus:T2 ‘

;‘._ Fiun Create Process [Batch] >>>»

Gambar D.8. Set parameter spheric foto

7. Kemudian lakukan preview sebelum diproses untuk keseluruhan foto. Pilih
Spheric Image Preview - Jika hasilnya bagus klik OK.
8. Melakukan proses pembuatan spheric foto. Pilih Run Create Process (Batch).

Hasil foto spheric sebagai berikut :
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Gambar D.9. Hasil foto spheric foto.

Foto diatas merupakan foto gabungan dari semua sensor kamera yang
digunakan.
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LAMPIRAN E
Ekstraksi dan Georeferensi Data Hasil Penyiaman Laser Scanner
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Pada lampiran ini akan dijelaskan langkah-langkah ekstraksi dan georeferensi

data hasil penyiaman laser scanner menggunakan perangkat lunak AutoP.

1. Membuka software AutoP. Kemudian pilih menu Laser Scanner - Pilih tipe

laser scanner Z+F 5010/9012.

%% PEGASUS - Automatic Processing - v20143.1 bu.. - = HEMN |

Cameras Laser Scanner IUﬁIlties] Copyright

Workfiow : -
-~ Scanner Type
(" Leica HDS P20

* Z+F 5010/9012
" Velodyne HDL32

| 1. Import ZFS files >>>

2. Generate 3D Point Cloud >>>

3. Link AVU with point douds >>>

(Node locked - 22 days left) 00103-55803-00022-44379-6B634

Gambar E.1. Tampilan perangkat lunak AutoP.

2. Memilih Import ZFS file = Pilih pengaturan hardware dan setting
filtering seperti pada gambar E.2. - Kilik Start ZFS Import .

ZFS Import
Hardware Config Filtering :
BELE TS Min DIST (between points) : 0,005 {m)

1016727 -
Min INTENSITY (dassify if lower) : |50

PPS Interval {sec)

1.0 - Min INTENSITY (erase if lower) : |4

v Apply Z+F standard filtering

ZFS.DLL Versiong.5.0.0 Dec 16 2013 3Zbit release
EPS freg: 1

SCAN freq: 1018727

PEGASUS_MODE: 1

Min Noise (class): 50

Min Noise (erase): &

Min DPixel Distance: 0.00%5

Defzult Filtering: ON

File: G:\Pegasus Two\Pegasus_Sample Data\Pegasus — DT
Dinel 5120 x Lines 232335

Saving files

< >

Current 0%

Overal [INNNNENNENENENNNENNNNNNNNNNNNENNNNEE

OK: Process terminated correctly

Start ZFS import »>> | X Clos= |

Gambar E.2. Tampilan perangkat lunak AutoP.
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3. Memilih Generate 3D point cloud - Melakukan settingan untuk hasil
Point clouds yang diingankan seperti parameter Point Cleaning, ukuran tile
dan jumlah maksimal point dalam tile, dapat dilihat pada gambar E.3 -
Pilih output files 3D Laser dataset berupa GLD files - Klik Process. Akan

muncul kotak dialog yang meminta file trajectory kemudian klik OK.

PEGASUS - Laser Data Postprocessing n

(split n.20) Start! -~
(split n, 20) End!
(-] (split n.21) Start!
(split n. 17) End!
. (split n. 19) End!

(splitn.22) Start!
(split n. 23) Start!
i (split n. 18) End!
(split n. 24) Start!
Foint Cleaning. .. Output files, ., (split n.0) End!

[V Static scans [~ Calibration (.FULL) (split n.25) Start!
[ Based on the range [¥ 3D Laser Dataset ESD:‘EH‘ 562; Eﬁf‘t.
[¥ alone points S o
P (v GLDFies " Hexagon (hpc) (splitn. 23) End!
Min. scanner Range [m.u.] |1 (split n. 24) End!
[~ Mever spiit files (only for calibration) (splitn.25) End!
Max. scanner Range [m.u.] |80 (split n.26) End!
Max number of processes: 5 = gplit n, 21) End!
Point doud dataset I - Esghtnﬂ) ?End!

(split n.4) End!

Tile size [m.u.] 1 Processed: 6,045 m

. Split numb. : 27
Max number of points: | 20m - Computing finished!

v
[ Point Cloud Colorization | Process >»> | = S

Gambar E.3. Tampilan perangkat lunak AutoP.

Hasil dari generated point cloud berupa file laser dataset berekstensi *.gld
(Geosoft Laser Dataset) beserta metadatanya *.info. File yang terbentuk

berjumlah 30 file .gld dan 30 file .info

= | E\Belajar\Pegasus Two\Pegasus_Sample Data\Pegasus - PT Almega\Data\Jakarta\2014-DEC-02_Jakarta
Home Share View
~ 1 i<« MyPassportUltra (E) » Belajar » PegasusTwo » PegasusSampleData » Pegasus-PTAlmega ) Data » Jakartz » 2014-DEC-02_Jakarta ) Scanfiles » v & | Search Scanfiles
Data A Name : Type Size
Jakarta || Track1_Track1_20141202_075416 Profiler.zfs 0.gld GLD File 538,352 K8

2014-DEC-02_Jakarta | Track1_Track1_20141202_075416 Profiler.zfs_D.info INFO File 1K8
Calibration ] Track1_Track1_20141202_075416 Pro GLD File 340,05 KE
GPSINS "] Track1_Track1_20141202_075416 Prof INFO File KB
Legs o o GLD File 533,712 KB
Scantie: | Track1_Track1_20141202_075416 Profiler.zfs 2info INFQ File ke
TrackiSphere [ Track1_Track1_20141202_075416 Profiler.zfs_3.gld GLD File 525,807 KB
Track101 7| Track1_Track1_20141202_075416 Profiler.afs_3.infe INFO File TKe
Track102 || Track1_Track1_20141202_075416 Profiler.zfs 4.gld GLD File
Track103 "] Track1_Track1_20141202_075416 Profiler.zfs_d.info INFO File
Trackiod ] Trackl_Track1_20141202_075416 Profiler.zfs_5.gld GLD File 529,265
Track105 7| Track1_Track1_20141202_075416 Profiler.2fs S.info INFQ File TKe
Track106 ] Track1_Track1_20141202_073416 Profiler.zfs_6.gid GLD File 542,699 Ki
Track107 "] Track1_Track1_20141202_075416 Profiler.2fs_B.info INFO File

Base | Track!_Track1_20141202_075416 Profiler.cfs 7.gld 12/2/2014659PM  GLD File

‘C‘Dntlmtnts | Track1_Track1_20141202_075416 Profiler.zfs_T.info 31172015155 PM  INFOFile

Gambar E.4. Hasil generated point clouds

4. Melakukan hyperlink metadata *.avu dengan metadata point cloud *.info
yang bertujuan untuk memberikan informasi point cloud kepada metadata

keseluruhan project (*.avu).
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Klik Link AVU with Point Cloud - Pilih metadata *.avu - Pilih file
metadata point cloud *.info point clouds yang terbentuk.

5. Melakukan konversi dari file *.gld menjadi *.las yang bisa diolah pada
perangkat lunak TerraSolid. Pilih menu Utilities - Point Cloud Utils >

15 PEGASUS - Automatic Processing - 2014216 P >

!’ (]
i Point

Cameras | Laser Scanner  Utlities [OK (1 record written). ]
Generate LAS files from point doud =>>>> ‘ I
=y - meuk Generate PTS files from point doud >>>>> ‘
Search SDC and TR1link > >3 55=5 555 ‘
oy |

Point Cloud Utis Generate Hexagon files (*.hpc) from GLD == ‘

Generate Hex. files (*.hpg) from point doud ==

@ Coordinates Utils Generate E57 file »=rrrrrrrrerrres

OpenES7file »>>2222r2252002252

Gambar E.5. Konversi file *.gld menjadi file *.las

6. Kemudian pilih file *.gld beserta dengan satuan unit dan sistem proyeksi

yang digunakan yaitu UTM 48 S satuan meter.

GLD To LAS
GLD directory
i
Coordinate units:  |Meters hd
-

Coordinate system
% Undefined
x Cancel

" Selected from the list

Coordinate system list

Mask:

PCS Adindan UTM zone 37N -
PCS Adindan LTM zone 38N B
PCS AGDGE6 AMG zone 48
PCS AGDE6 AMG zone 42
PCS AGDS6 AMG zone 50
PCS AGDE6 AMG zone 51
PCS AGDE6 AMG zone 52
PCS AGDE6 AMG zone 53
PCS AGDG6 AMG zone 54
PCS AGDE6 AMG zone 55
PCS AGDE6 AMG zone 56
PCS AGD&6 AMG zone 57
PCS AGDE6 AMG zone 53
PCS AGDE4 AMG zone 48 i

Gambar E.6. Parameter konversi GLD to LAS.

Hasil dari konversi tersebut dapat dibaca olah perangkat lunak TerraSolid.

Dapat dilihat pada gambar E.7
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MName Date modified Type

|=] Trackl_Track1_20141202_075416 Profiler.zfs_2.las 5/15/2015 3:10 PM LAS File
=] Trackl1_Track1_20141202_075416 Profiler.zfs_3.las LAS File
=] Trackl_Track1_20141202_075416 Profiler.zfs_4.las File
=] Trackl1_Track1_20141202_075416 Profiler.zfs_5.las File
=] Trackl_Track1_20141202_075416 Profiler.zfs_6.las LAS File
=] Trackl1_Track1_20141202_075416 Profiler.zfs_7.las LAS File
=] Trackl1_Track1_20141202_075416 Profiler.zfs_8.1as LAS File

=] Trackl1_Track1_20141202_075416 Profiler.zfs_9.las LAS File
=] Trackl_Track1_20141202_073416 Profiler.zfs_10.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_11.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_12.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_13.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_14.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_15.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_16.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_17.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_18.las
|=| Trackl_Track1_20141202_075416 Profiler.zfs_19.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_20.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_21.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_22.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_23.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_24.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_25.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_26.las
|=| Trackl_Track1_20141202_075416 Profiler.zfs_27.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_28.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_29.las
=] Trackl_Track1_20141202_073416 Profiler.zfs_30.las

LAS File
LAS File

Gambar E.7. File hasil akhir ekstraksi dan georeferensi point cloud.

File Output Point View Classfy Tools Fightline

954 3
15 709959.897 5315454.869 +27.7:
15 709959 904 9319454 997 +27.785
15 709959.916 9319454.879 +27.7:
15 709959.912 5319454978 +27.767
v
Show location Identify

Gambar E.8. Tampilan point cloud yang tergereferensi.



PENGOLAHAN DATA POINT CLOUDS DAN FOTO HASIL PENGUKURAN MOBILE MAPPING SYSTEM
REZA ARIESTA MUHAMMAD, Dr., Ir., Istarno Dip.L.l.S., M.T. 107

Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

LAMPIRAN F
Pembuatan Project, Koreksi Geometrik dan Kalibrasi Point clouds
menggunakan Perangkat Lunak TerraSolid.
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Pada lampiran ini akan dijelaskan langkah-langkah pembuatan project untuk
pengolahan data point clouds dan foto menggunakan perangkat lunak Microstation v8i
(series 3).

1. Membuka perangkat lunak Microstation V8i.
Pilih new file = pilih model seed 3D.dgn - Save. Kemudian open file tersebut.

Tampilan awal project Microstation v.8i dapat dilihat pada Gambar F.1

MMS.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) -
Fe Edt Eement Settings Iools LUities Workspace Applications Window Help FointShape

@ - Defaik FNEo-EZ0e- S0 -|@o - @A H-B-8-E-@A-2-R-F-ORIaR

Tasks X View 1 - Top, Default (= [T =
[pree " lm-ou-|ARQRES0/0OE|H Y16
1§ ;ijyﬂ?yi%rﬂ? »é‘i’»
7K sk,

0 prawing == &

© ElementSele.. = O

Bloco s @
KEl-a® N .

a§ Q pizcesmatine >
(] W Place Block
() E Piace Circle
2 R Hatch tves
B T|tiech Tags
A A PlzceText
& S| Place Active Cell  » Y

Suay D Measure Distance »

[7*] F Dimension Bleme. » ©

4 Drawing Composi.
%7 solids Modeling

@ surface Modeling

@ Mesh Modeling

c(e||e|[¢||¢

4y Terrain Model

@ Feature Modeling % | ¥

ey - & |i2]3]2(ss]e

Blement Selection > Identify element to add o set od | @ |Defaut

Gambar F.1. Tampilan Microstation v.8i
2. Mengaktifkan perangkat lunak Terrasolid (TerraScan, TerraPhoto,
TerraMatch, dan TerraModeller.)
Klik menu Utilities > MDL Aplications - Pada kotak “available application
pilih TSCAN -> Klik Load. Secara otomatis toolbox TerraScan akan muncul dan
siap digunakan. Lakukan hal yang sama untuk TerraPhoto (TPHOTO),
TerraMatch (TMATCH) dan TerraModeller (TMODEL). Dapat dilihat pada

Gambar F.2 langkah untuk mengaktifkan perangkat lunak Terrasolid.
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Fle Edt Hement Settings Tools | Uiites | Workspace Applicatio

& ~ | |Level 10-design biook ~ || [~ £ i MDL = =
s e x[T 3D Waghous vi .
™ Comedt Web B S
:ﬂ Taske A E HDI"’\:EMh’Zr rewser Loaded Applications
o 9 Cell Selector DESIGMLINKS ~ Detail...
1 ‘ 2}-1.;)#{ .B:'.ﬂ? [¥:EN imoge R EVALUATOR
< i T , GCSDIALOG Unload
§ Drawing HEE A A 4 Audiary Coordinates MODIFY
T Saved Views PROPERTYMANAGER Keydns...
“J Q@ Place Smartline  » ::::: ’;i:;s:mns PUBLISHDGN o
E Vi FlaceBlock ' Solar Analysis »
() E Place Circle » 21 tem Sets
i R{Hetch prea » =2 Design History » Available Applications
By T atoch Tags , Batch Conveter Task ID Filename Load
4 T TMODEL tmodel ~ —
A AlPiceText , Standards Checker mocelma
N X Packager TPHOTO tphoto.ma Browse
55 8| Flace Active Cell + o TPIPE tpipe. ma
% D Messure Distarce » Dimension Audit TROADFIT troadfit.ma
m F Dimension Eleme...p o ot b

Macro »

4 DrawingComposi.. MDL Applications

TerraScan - 0 points - =

File Output Point Wiew Classfy Tools Flightline

TPhoto -

Migsion Points Images Rectify View Lkility Help

‘

Gambar F.2. Pengaturan menampilkan TerraScan

3. Melakukan setting sistem koordinat. Pada menu General TerraScan, pilih tools
Settings = Coordinate transformation - Builtin projection systems = Pilih
UTM WGSB84 zone 10-50.

TerraScan settings — =
3 Settings - Enable target systems
g gu"di”g VEC:D"'ZE“DH [ Belgium LB72/BEREF2003
omponent fitting
=3 Coordinate transformations O %e@s;h;}(?ahn EX
B Builtin projection systems (] Einnis
E=] Transformations Equation: |JHS 154 model  ~
= US State Planes [] Finnish ETRS-TM35FIN and ETRS-GK
B2l User projection systems [] Northem Ireland
&3 File formats [] Republic of Ireland
£3 Powerines [] apan

B2l Alignment reports

=] Block naming formulas [] Netheriands RD/NAP

=] Classify Fence tool [] South Africa

E=l Collection shapes [] Swedish RTS0

E=l Color mixtures [] Swedish SWEREF33
E=] Default coordinate setup [ UK Mational Grid

B2l Defautt flightline qualties ] UTM WGS North

E=l Elevation labels
B2 Loaded points
E=l Operation

E=] Poirt display v

[ UTMWGS South  Zomes: |10 |- |55

Gambar F.3. Pengaturan sistem koordinat

4. Mendefinisikan origin sistem koordinat. Pada menu General, pilih tools define
coordinate setup - isikan nilai resolusi dengan “1000” dan isikan koordinat

origin Easting, dan Northing.
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5. Melakukan input file point clouds pada TerraScan. Pilih menu file > Reads
Point - Pilih semua file point clouds berformat *.las = Atur sistem koordinat
dan pengaturan jumlah point clouds = Klik OK.

Load Points

Format: |LAS 1.2 4
Filename: track_track1_20141202_07!
Poirts: 526 025 047

9319587 WGS5844| Do nat apply

Read points - G:\Pegasus Two\Pegasus_Sample Data\Pegasus - PT Almega\Data\Jakarta\2014-DEC-02_Jakarta\.. 709154 e
Lok in Scartiles v @%@ FZME Fven: |
P Name Date modified Type &
P = Track1_Track]_20141202_075416 Profiler.zfs 9.las 5/15/2015 336 PM___ LASE Only every | 100 | th point I
Recent places 770,041 Trackl 20141202 075416 Profiler.2fs 1012 5/15/2015257PM_ LASE — s = -
- Track]_Track1_20141202_075416 Profiler.zfs_11.las 5/15/20152:58 PM  LASF Inside fence only
[ | | Track] _Track1_20141202_075416 Profiler.zfs_12.as 5/15/2015 300PM__ LASF
Desktop | Track1_Track1_20141202_075416 Profiler.zfs_13Jas 5/15/2015 301 PM__LASF 7 Xz Intensty =
e |- Track]_Track1_20141202_075416 Profiler.zfs_14Jas 5/15/2015 302 PM__ LASF Lne Seanner =
= | Track] _Track1_20141202 075416 Profiler.zfs_15as 5/15/2015 304 PM__ LASF Echo Hngle
Libraries | Track1_Track1_20141202_075416 Profiler.fs_16Jas 5/15/2015 305 PM_ LASF
|- Trackl_Track]_20141202_075416 Profiler.zfs_17.las 5/15/2015 306 PM__ LASF Color Normal vector
i:,..! =] Track1_Track1_20141202 075416 Profilerafs_18Jas 5/15/2015 308 PM__ LASH Distance Echo length
This PC | Track1_Trackl_20141202_075416 Profiler.zfs_19.1as 5/15/2015300PM___ LASF Parameter Echo nomality
|| Track]_Track1_20141202_075416 Profiler.zfs_20.as 5/15/2015312PM__ LASF Group Echo postion
| Track]_Track1_20141202 075416 Profiler.zfs_21.as 5/15/2015313PM__ LASE Time Image number
[ | Track1_Track1_20141202_075416 Profiler.zfs_22.las 5/15/2015315PM_ LASF 7| Cass Al gff
|| Track]_Track1_20141202_075416 Profiler.zfs_23.as 5/15/20153:16PM__ LASF
= Track]_Tracki_20141202 075416 Profiler.zfs_ 24Jas 5/15/2015 %17PM__ LASF T T 7 h -
| Track1_Track1_20141202_075416 Profiler.zfs_25.as 5/15/2015319PM__ LASF
- Track]_Track1_20141202_075416 Profiler.zfs_26.as 5/15/2015320PM__ LASF
| Track] _Tracki 6 Profilerafs 27.Jas 51 M LASE
= —— e Seanner numbers: [Usefomfile
< >
Fie pame: "Track1_Track1_20141202_075416 Profier.d's_30las” "Tr v
Files of type: Al Fies () v Cancel
-

Gars

Gambar F.4. Pengaturan menampilkan TerraScan

Hasilnya akan terlihat seperti Gambar F.5

MMS.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) - a
Fe Edt Hement Setings Ioois lhities Worspsce Applications Window Help PointShape

& |[tevel 12-pointciouts ([0 v ZZ0 - S0 | @ o - o -iE-D-E-e-E-2-2-8 8- R4 R

Tasks X View 1 - Top, Default =fees o, |,
[2res T lm-gu-AQRQRESO NN HTEE
.

- o

4§ |Q Ploce Smariline  »

W PlaceBlock  »
() E PlaceCircle »
A 7 Hetch area »
By T Attach Tags »
A 4 PlaceText »

3| S Place Active Cell »

D Messure Distance »
sy

7]/ F Dimension Eleme_»

& Drawing Composi

% solids Modeling

@ Mesh Modeling

v
v
& Surface Modeling
v
v

Ay Terrain Model

© Feature Modeling ¥ | v

) Tasks | ™ Project Explorer @
= 7 - = M) R f - =
O~ @ - - [ D | Bt |[]2]2]<[5]s] 7] TPhoto TermaScan - 5 260 250 points

Mission Points lmages Bectfy View Uity Help He Quput Port View Classfy Tools Fightine
Element Selection > Idenify element to add 1o set

Gambar F.5. Tampilan point clouds

6. Membuat level atau layer pada Microstation. Hal ini sangat dibutuhkan untuk

mengkoordinasikan antara desain blok, trajectory, dan point clouds. Pilih
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menu level manager pada toolbar Microstation = Pilih new layer. Buatlah
beberapa level seperti Gambar F.6

MMS.dgn [3D - V& DGN] - MicroStation V8i (SELECTseries. 3)
Fle Edt Bement Settings Tools LUilties Workspace Applications Window Help PointShape
Z |l dBocme BB ao @G-8 p-E-BEH2-R-F-0RAUBA
s
= Level Manager - x
Levels Fer Edit
23 22 | Symbobogy: [Bylevel ~1 | [ frore) * [ +

18 MMS dgn A MNams =] = = Used

= Al Levels Level 1 o 0 [1]

U~ Fiters Level 2 Oo ] ]
Level 3 Oo 0 ]
Level 4 Oao 0 ]
Level 5 Oo 0 ]
Level & Oo 0 0
Level 7 Oo 0 0
Level & Oo 0 0
Level 9-traiectory  []0 0 0
Level 10 -designb_. [] 0 0 0
Level 11 -laser block [] 0 0 0
Level 12-pointclouds (] 0 i} )
CODE Oo Continuous 0
Defauit Oo 0 0
Object2 Oa 0 0
Object Oo ] 0

Active Level: Default 16 of 16 displayed; 1 selected:

Gambar F.6. Tampilan level atau layer

7. Membuat blok desain dari data point clouds. Pilih menu Drawing pada
Microstation tools = pilih “Place Smart Line” = kemudian digitasi sebuah
garis yang saling berpotongan membentuk sebuah luasan (blok) seperti
Gambar F.7 ditunjukan dengan garis berwarna merah. Lakukan digitasi pada
level 10.

MMS.dgn [3D - V8 DGN] - MicroStation V3i (SELECTseries 3) @ - X

He Edi Eement Setings Iools Lbities Workspace Applcations Window Help PointShepe

oz o ~

@ - s 2o o8- a0 - H-B-B-8-E-8-2-R-F-09 goue y
Tasks X T

i T

= View 1 - Top, Default |

[grss  [o-gu-ARIUHG,0 @D G 9,56 i~
Yy P y
& =H
N Drawng  HEZa A o
¢ @ Place Smartine » 00
0
X N & H,
B T attach Tags > ﬁﬁt
A A PlaceText » oy
35 8| Place Active Cell » =
=2, D) Measure Distance v Bl
7] F Dimension Element & N
4 Draving Composkion ¥ ==
7 Solids Modeling - Q
& Surface Modeling v [©=)]
@ Mesh Modeling v o=
A Terrain Model v ':
@ Feature Modeling v f& i,
£ Tasks He Oupt Point View Ciassfy Tooks Fightine £z @]
v M [ Defaut = ||t [1]2]3]2]s]s] 7] 8
Elemert Selection * Project saved to G:\Pegasus Two\Pegasus_Sample Data\Pegi | of | & | Default

Gambar F.7. Hasil digitasi blok

8. Pada menu General TerraScan, pilih tools “Design Block Boundaries”, akan

muncul kotak dialog settingan dari desain blok yang akan dibuat.
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Design Block Boundaries

Start from: | Bounding line work
Line level: |Level 10 - design block
Shape level: |Level 11 - laser block
Label level: |Level 12 - label

44 44

i : th point
Mi 10 million points
Maximum count: | 35 million points
General n Good count: | 2 -
Bad court: 3 -
=YL =
. . Cance

Gambar F.8. Tampilan setting desain blok

PPING SYSTEM
112

Settingan tersebut menunjukan minimum point clouds per blok yaitu 10 juta

point, sedangkan maksimalnya 35 juta per blok. Hasil desain blok akan berada

pada level atau layer 11 dan labelnya pada level 12.

MMS.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) @ -

°
EEEX
KE-a9 N .

o
B - | Level 11-laserblock ~| Wl 3 ~| 55 2 - || o - -E-O-E-e-E-F-2-n-8-0k

Tasks viX |
 Defau

ks
eV YT

o< s

0 Drawing n=

=
“J Q| Place Smari
O WP
() E PlaceCircle

A R Hetchavea

B T |Atiech Tegs

A A PlaceText

35 8| Place Active Cell
7% D Measure Distance
[Z] F Dimension Element
4 Drawing Composition

% Solids Modeling

@ surface Modeling

He Ouput Pont View Csssfy Toos Fightine

~1 &2 1] 235 7] e

Element Selection > <Element Selection> Undone 3 [ & [Level 11-laser block

Gambar F.9. Hasil perhitungan jumlah point clouds tiap blok

9. Mendefinisikan project
Pilih menu general TerraScan pilih tools “Define Project” - Muncul kotak
dialog Define Project > Klik File > New Project.

e ] =

General Project: — %
File Block View Tools

mg}ﬂ;-..% Eﬂ\. r_a) File: Points

Show location Identify
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10. Kemudian select blok pada Microstation. Pilih Block = Add by Boundaries.
Kemudian Save Project tersebut.

11. Import file point clouds kedalam blok yang sudah dibuat. Klik File pada
kotak dialog Define Project = Import Point Into Project. Kemudian delete

project yang tidak diperlukan. Hasilnya seperti Gambar F.10

Project: Leica — X
File Block Mew Tools
File Points
Leicall0012 las 39 730 864 |~
Leicall0013 las 23874 491
Leicall0015las 27127155
Leicall0016 las 26609913
W
Show location |dentify

Gambar F.10. Tampilan define project.

12. Langkah selanjutnya adalah koreksi geometrik point clouds. Pertama buat

marker pojok marka jalan pada perangkat lunak Microstation.

Gambar F.11. Marker pojok marka jalan.

13. Pada TerraMatch pilih settingan - Signal Marker - Add - Kemudian select
marker yang telah dibuat.

14. Pada TerraScan buka koordinat GCP hasil pengukuran GPS dalam format
XYZ dalam notepad - Pilih output pada TerraScan - Write to design file
15. Buka perangkat lunak TerraMatch, pilih menu “Tie Lines” - Define Tie Lines

- Muncul kotak dalog Tie Line.

PENGOLAHAN DATA POINT CLOUDS DAN FOTO HASIL PENGUKURAN MOBILE MAPPING SYSTEM
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I8 Tie lines — »

Fle Line Postion Tools View

Gambar F.12. Tampilan kotak dialog Tie Line.

16. Selec point pojok marka jalan pada Microstation kemudian pada kotak dialog
Tie Line pilih file = import point - from selected vector.

Import points
Point type: | Known xyz -
Signal marker: | marker -
Botation: | Free -

Min contrast: | 10

Ise: | Project points - Browse. ..
Laser project: | E-\Belajar\LiDAR From TemaSolid“Data TrainingBasic Training version 24a

Fit radius: | 0.20 m
Bequire: | 100.0 | poirts/m?
20,00 | deg from horzontal

Cancel

Gambar F.13. Tampilan kotak dialog Tie Line.

17. Kemudian secara otomatis akan diproses nilai koreksi geometrik point clouds

tersebut.

Tie lines — hod

File Line Postion Tools WView

Known ¢z point
G 0 2022658 01310368 H
5 0 2017763 0.007-0.000 HP
Known xyz point
6 0 2022685 01350361 H
9 0 2017776 00050002 H
Known xyz point
& 0 2022674 0.145-0.356 HR
9 0 2017785 0.015-0.002 HR
Known ¢z point
G 0 2022666 0.127-0.003 HR

Gambar F.14. Tampilan nilai ketidaksejajaran point clouds dialog Tie Line.
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18. Kemudian pada perangkat lunak TerraMatch pilih menu Tie Line - find
fluctuation - Lakukan settingan seperti pada gambar F.14 - OK.

Find Tie Line Fluctuations

|+%‘+| ey Lasertie lines: | Tie line file -
r | —

File: | ata‘\Jakarta"2014-DEC-02_Jakarta matchskripsi til Browse...
Image tie points: | Do not use hd
Use  Alltie ines -

Trajectory dir: | ega®Data‘Jakarta\2014-DEC-02_Jakarta\trajectony™ Browse. ..

Comection: | Free curve -

Solve Xy
Solve Z

] Salve pitch

QK Cancel

Gambar F.15. Settingan find fluctuation.
19. Akan muncul tampilan grafik berupa nilai koreksi geometrik pada point

clouds.
Fluctuations - X
File
12938 " 201774 201792.42 X=0.002 Y=+0.004 Z=+0252 201877 1000
1
2
3
4
5
i || ‘
7
; 0.1 |
" (_... R TR | A . I ||..|..|.... cdar 1 |||>I'D.DD|}
Show location Identify Select tie line

Gambar F.16. nilai ketidaksejajaran point clouds.

20. Save hasil find fluctuation tersebut kemudian pada TerraMatch pilih Apply
correction - pilih file hasil kalibrasi find fluctuation yang telah dilakukan -
Apply project point 2 Klik OK.

21. Kemudian tahapan selanjutnya adalah kalibrasi point clouds untuk
menghilangkan kesalahan roll, pitch dan heading. Buka kotak dialog Tie Line
- Pilih file > New.

22. Pada kotak dialog Pilih File = Search Tie Line. Kemudian pilih Search Tine

Line untuk wall dan flat ground seperti gambar F.17.
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Search tie lines

Use: |Project points ¥
[ lanore first fintermediate echo locations
Laser project: | - PT Almega'\Data“Jakarta 2014-DEC-02_Jakarta mission'leica pr
Save results after each block

Tie line density
Spacing: | 5.00 m
Find vertical walls [] Find paint lines
Length: | 1.00 m Length: | 4.00 m
Depth: | 0.10 m Max angle: | 2.00 deg from alignmert;

Max angle: | 10.00 deq from vertical

Find flat ground [] Find surface lines
Direction: | Along movement ¥ Direction: | Slope direction ™
Length: | 2.00 m Length: | 2.00 m
Depth: | 0.15 m Depth: | 1.00 m
Max angle: | 1.50 deq from average Max angle: | 5.00 deq from average

[] Find roof intersections

Length: | 3.0 40.0 m
Min width: | 3.0 m
Planarity: | 0.100 m
Min slope: | 8.0 deqgrees
Reguire: | 2 observations
QK Cancel

Gambar F.17. Settingan search tie line.

23. Hasilnya seperti pada Gambar F.18

MMS.dgn [3D - V8 DGN] - MicroStation V8i (SELECTseries 3) - x
Fie Edt Eement Setngs Tools LUiiies Workspace Applications Window Help PointShape
& - et JBo-Bo- B0 Qo- |G- iEA-B-E-@-@-@-2-R-F-0RUHRA
Tasks v 3 X —1
(S| = Voo ot = (=[] || Views. Defautt oo | =
= ] g B-d%-AQRMEO WHEH VLG o™

X
-

| Bl Lne Posiion Toos

Vew

Section Ine
6 0 02631 <0001 R
9 0 W7EE 0001 R
Section line
6 0 022605 0001 R
3 0 W73 =000

Section ne

2, Default s [B]=

G- AQRINEY O WBE]H V%5

0 0.015_R|
0 017886 017 R

Section line

0 22613 000 R
5 0 75 <0001 Ly
Section Ine
5 0 a%e7 0008 R i L
5 0 M4 0009 R
Section Ine EHEl
6 0 02%0 0006 R o=
s 0 m7E2 0007 e
Section Ine 2, [}
6 0 02650 0002 R i
0 M2 ~0002 [

Section ne
6 0 022540 0005 R

s

5 0 MBI 0006 |u
QO -\ - osat ~ | & |[i]2]3]e]s el 7 e
Blement Selection > Idertiy elemert to add to set i o4 | @ [efaut X3 1 les ol

Gambar F.18. Hasil Search Tie Line.

24. Kemudian pada perangkat lunak TerraMatch pilih menu Tie Line - find

Tine Line Match - Pilih settingan kalibrasi roll, pitch, dan heading seperti
pada Gambar F.19
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Find Tie Line Match

Mobile -
Source: | Tie line file =
Tie lines: | ata‘Jakarta ' 2014-DEC-02_Jakarta \match'skripsi il Browse...

Trajectory dir: | egatData‘Jakarta'2014-DEC0Z_Jakarta trajecton™ Browse...

Solve for: | Individual lines -
Scanners: | Combined solution -
Comect: | Select sets i
Heading shift [] Lever X
Roll shift ] LeverY
Pitch shift [] LeverZ
0K | Cancel

Gambar F.19. Hasil Search Tie Line.

25. Save hasil kalibrasi tersebut. Kemudian pada TerraMatch pilih Apply
correction - pilih file hasil kalibrasi heading, roll, pitch yang telah

dilakukan > Apply project point 2 Klik OK.
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LAMPIRAN G
Koordinat Marka Jalan dan Titik Uji Total Station
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Tabel G.1 Koordinat Marka Jalan Raya

No. Titik Easting Northing Elevation
1 709847.7640 | 9319363.3610 | 20.3830
2 709868.2600 | 9319397.3770 | 20.5200
3 709880.7590 | 9310418.4880 | 20.3450
4 709897.3360 | 9310446.2860 | 20.5960
5 709913.7580 | 9319473.9350 | 20.5620
6 709930.2440 | 9319501.5960 | 20.5320
7 709938.4690 | 93195153400 | 20.5810
8 709954.9630 | 9310542.9540 | 20.5350
9 709989.1360 | 9319600.2310 | 20.5170
10 710029.2914 | 9319667.8683 | 20.5280
11 710049.3180 | 9319702.7900 | 20.5480
12 710069.3337 | 9319737.4841 | 20.5900
13 710081.3520 | 9319758.2720 | 20.5750
14 710105.4889 | 9319799.9620 | 20.5860
15 710149.6179 | 9319876.5531 | 20.7060
16 710169.7105 | 9319911.5601 | 20.7740

Tabel G.2 Koordinat titik uji Total Station
No. Easting Northing Elevation

1 709935943 | 9319441269 | 2971
2 709935.894 0319441.262 2.968
3 709933.902 9319438.053 2.944
4 709932.208 0319434.886 2.935
5 709925738 | 9319424003 | 2949
6 709919.292 0319414.076 2.944

709916.099 0319408.542 2.949
8 709911.972 9319401.804 2.94

119
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9 709909.009 9319396.481 2.941
10 709906.043 9319391.688 2.935
11 709902.732 9319386.558 2.932
12 709897.885 9319380.555 2.953
13 709895.683 9319374.218 2.953
14 709891.910 9319368.001 2.949
15 709887.864 9319361.125 2.919
16 709885.127 9319355.511 2.909
17 709881.577 9319349.861 2.92
18 709868.795 9319339.317 3.037
19 709888.626 9319369.563 2.998
20 709893.892 9319378.217 2.992
21 709899.631 9319390.526 3.065
22 709907.002 9319402.737 3.078
23 709912.308 9319411.634 3.027
24 709915.450 9319417.134 3.046
25 709918.619 9319422.164 3.023
26 709919.467 9319426.294 3.058
27 709921.527 9319430.876 3.082
28 709926.471 9319437.114 3.049
29 709928.353 9319440.010 3.027
30 709928.344 9319440.011 3.037
31 709928.630 9319439.513 3.047
32 709931.081 9319443.822 3.061
33 709932.403 9319446.826 3.071
34 709858.735 9319371.585 2.246
35 709842.729 9319362.856 2.402
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36 709850.726 9319376.628 2.398
37 709853.038 9319380.155 2415
38 709855.446 9319384.450 2.42
39 709879.880 9319424.461 2.424
40 709886.676 9319435.184 2.371
41 709893.989 9319449.489 2.372
42 709910.892 9319476.378 2.486
43 709917.027 9319490.297 2.442
44 709925.355 9319506.573 2.525
45 709931.056 9319515.551 2.592
46 709939.115 9319527.562 2.517
47 709957.769 9319558.494 2.386
48 709967.729 9319574.326 2.389
49 709991.161 9319611.533 2.441
50 710000.127 9319625.813 2.381
51 710013.350 9319649.815 2.363
52 710032.393 9319684.965 2.329
53 710040.640 9319699.010 2.312
54 710060.149 9319731.222 2.417
55 710088.580 9319786.352 2.452
56 710125.573 9319843.723 2472
57 710142.112 9319879.697 2.533
58 710088.421 9319788.607 2.557
59 710087.144 9319785.793 2.567
60 710083.939 9319776.605 2.418
61 710083.840 9319776.381 2.517
62 710083.840 9319776.381 2517
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63 710052.851 9319721.981 2.504
64 710046.370 9319711.018 2.416
65 710037.278 9319695.356 2.462
66 710032.368 9319687.139 2.469
67 710004.052 9319615.079 2.151
68 710002.400 9319611.864 2.176
69 709982.611 9319579.483 2.243
70 709979.529 9319574.004 2.202
71 709976.516 9319568.748 2.22
72 709973.584 9319563.833 2.268
73 709921.502 9319468.253 3.049
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LAMPIRAN H
Laporan akhir dan Tampilan Point Clouds
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Laporan akhir Project

Informasi Project MMS
Teknik Akuisisi Data :
MMS

Waktu dan Tempat :
02 Desember 2014. Jakarta Utara, Indonesia.

Akurasi Vertikal :
0.088 m dengan tingkat kepercayaan 95% pada kelas ground

Datum horizontal : Datum vertikal :
WGS 84 MSL

Model Geoid : Sistem Koordinat :
EGM 2008 UTM zona 48S

Gambar Blok Keseluruhan Proyek

Jumlah Point Tiap Blok

Blok 1 =15 683 858 Blok 11 =39 730 864
Blok 2 =23798 110 Blok 12 =23798 110
Blok 3 =26 903 914 Blok 13 =23874 491
Blok4 =21474118 Blok 14 =25 740 867
Blok5 =27072074 Blok 15 =27 127 195
Blok 6 =22 647 746 Blok 16 =26 609 913

Blok 7 =17 793 336 Blok 17 =26 825 081
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Blok 8 =13872314 Blok 18 =24 404 783
Blok 9 =12 269 618 Blok 19 =27 424 117
Blok 10 = 18 983 216 Blok 20 =19 232 158
Blok 11 = 51 415 618 Blok 21 =20 963 134

Blok 22 =12 150 840
Keterangan Warna Point Clouds

Biru . low point
Hijau muda . low vegetation
Hijau agak tua  : medium vegetation
Hijau tua . high vegetation
Jingga : ground
Ungu : long range
Abu-abu . default
Merah : clean

Format File :
GPS . *.gpb
IMU s xiamr
Point clouds : *.las versi 1.2
Foto - *.Jpg

Ukuran Data Tiap File :
GPS : 2.6 Mb
IMU :14.7 Mb

Point clouds 400 Mb s.d. 1.7 Gb
Foto : 200 Kb s.d. 400 Kb
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Tampilan Blok 12

Semua Kelas (Default, Ground, Low Point, Low Vegetation, Medium Vegetation,

High Vegetation, Long Range, Clean)

Kelas Ground Kelas Default
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/

Kelas Low vegetation, Medium Kelas Low point, Long range, Clean
vegetation, High vegetation

Kelas Ground, Low vegetation, Medium | Statistik Point Clouds
vegetation, High vegetation

m Statistics — X
All points 35730 864 -343 4326
Active points 35730 864
Neighbour points 0

Class Description Count Min Z Max Z
1 Defautt 15007 331 11.85 2321 A~
2 Ground 1850 450 2013 2150
3 Low vegetation 7596319 11.95 2538
4 Medium vegetation 10562 501 2254 021
5 High vegetation 1737886 2555 4472
& Building 0 - -
7 Low poirt 355 164 387
8 Model keypoints 0 - -
5 Vector building o
10 Bridge 0
11 Sea o
12 Tree 0 - v
13 Ovedap 1]
14 Stop 0 - -
15 Long ange 1408 585 -349 4326
16 Clean 1526 893 16.65 4188 v




PENGOLAHAN DATA POINT CLOUDS DAN FOTO HASIL PENGUKURAN MOBILE MAPPING SYSTEM
REZA ARIESTA MUHAMMAD, Dr., Ir., Istarno Dip.L.I.S., M.T. 128

Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Tampilan Blok 13

Semua Kelas (Default, Ground, Low Point, Low Vegetation, Medium Vegetation,

High Vegetation, Long Range, Clean)

Kelas Ground Kelas Default
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Kelas Low vegetation, Medium Kelas Low point, Long range, Clean

vegetation, High vegetation

Kelas Ground, Low vegetation, Medium | Statistik Point Clouds
vegetation, High vegetation

[ Statistics - bt
All points 23 874 491 -15.62 7412
Active points 23874491
Neighbour points 0

Class Description Count Min Z Max 7
1 Default 9234 455 14.81 21.30 ~
2 Ground 1266778 20.14 21.29%
3 Low vegetation 4110018 19.30 2264
4 Medium vegetation 5826 550 2237 2565
5 High vegetation 1205 477 2937 51.14
6 Building 0 - -
7 Low poirt 255 1213 32.7%
8  Model keypoints 0 - -
5 Vector building 0
10 Bridge 1]
11 Sea 0
12 Tree 0 -V
13 Owvedap 1]
14 Stop 0 - -
15 Longrange 1703631 -15.63 T4.12
16 Clean 526 927 20.14 3863 ¥
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Tampilan Blok 15

Semua Kelas (Default, Ground, Low Point, Low Vegetation, Medium Vegetation,

High Vegetation, Long Range, Clean)

Kelas Ground Kelas Default




PENGOLAHAN DATA POINT CLOUDS DAN FOTO HASIL PENGUKURAN MOBILE MAPPING SYSTEM
REZA ARIESTA MUHAMMAD, Dr., Ir., Istarno Dip.L.I.S., M.T. 131

Universitas Gadjah Mada, 2015 | Diunduh dari http://etd.repository.ugm.ac.id/

€03

5 ‘"’}\\
0

UNIVERSITAS
GADJAH MADA

Kelas Low vegetation, Medium Kelas Low point, Long range, Clean

vegetation, High vegetation

Kelas Ground, Low vegetation, Statistik Point Clouds
Medium vegetation, High vegetation

m Statistics — *
All points 27127195 389 53.02
Active points 27127185
Neighbour points 0

Class Description Count Min 2 Max Z
1 Default 8621698 17.56 2244 ~
2 Ground 1232574 2020 2115
3 Low vegetation 4679 74 17.68 2255
4 Medium vegetation 5701 259 226 2554
5 High vegetation 3624 478 2542 5012
&  Buiding [1] -
7 Low point 387 14.1]3 4373
& Model keypoints 1] - -
9  Wector building 1]
10 Bridge 1]
11 Sea 1]
12 Tree 0 -
13 Overap 0
14 Stop 1} - -
15 Longrange 2756 582 389 3.0z
16 Clean 510443 2022 4345 v
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Tampilan Blok 16

Semua Kelas (Default, Ground, Low Point, Low Vegetation, Medium Vegetation,

High Vegetation, Long Range, Clean)

Kelas Ground Kelas Default
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Kelas Low vegetation, Medium Kelas Low point, Long range, Clean

vegetation, High vegetation

Kelas Ground, Low vegetation, Statistik Point Clouds

Medium vegetation, High vegetation

m Statistics — X
All points 26609913 6.90 62.98
Active points 26609913
Neighbour points 0

Class Description Count Min Z Max Z
1 Defautt 8740275 19.52 287 A
2 Ground 1395073 2046 2287
3 Low vegetation 4551 706 1817 2368
4 Medium vegetation 5034 232 2255 2993
5 High vegetation 3651 835 2955 5115
& Building o - -
7 Low point 364 6.90 31.08
8  Model keypoints 1} - -
5 Vector building 1}
10 Bridge ]
11 Sea o
12 Tree 0 - v
13 Ovedap [1]
14 Stop 0 - -
15  Long range 2 364 030 1350 62.98
18

Clean 332338 2045 4456 v




