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About Us

PT. Sarana Geospasial Terpadu was established on November 11,2011, PT. Sarana Geospasial Terpadu through SGT UAV Team is currently
leading in the development of UAV technology and its implementation for detailed (large) scale mapping in Indonesia. SGT UAV Team has

mapped Indonesia's land area of around 800,000 ha by scanning it on a scale of 1: 1,000. The acquisition was carried out since 2011 until now.







CAMERA

Sony Alpha 6000 Parrot Sequoia+

4 1.2 MPIX GLOBAL SHUTTER
SINGLE-BAND CAMERAS

° 16 MPIXRGB CAMERA *  Definition: 1280x960 pixels
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*  47mm x 39.6mm x 18.5mm

*  Nearinfrared (790 BP 40)
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Sky Walker X8

Specification
Wingspan 240 cm
Material Composite Fiberglass
Duration 80-90 Minute
Mileage 100 km/ flight
Mapping Area 1500 ha/ flight

Maximum Altitude

Telemetry Range

6000 Metre From GCS

Until 20 km




Sky Walker 2013

Specification
Wingspan 1880 mm
Material Coating
Duration 45 - 65 Minute
Mileage 50 km/flight
Mapping Area 1200 ha/ flight

Maximum Altitude 3000 Metre From GCS

Telemetry Range Until 20 km
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Technical
Approach

A. Technical Mechanisms to Complete Past Project

PT. Sarana Geospasial Terpadu have successfully enforce various aerial photo mapping work
using UAVs, for example in 2018 we have mapped the entire forest area who was owned by
PERUM PERHUTANI in West Java and Central Java, country border between RI-RDTL ,
mapping plantations belonging to the Rokan Hilir Regency plantation office and various other
aerial photo mapping project.

Our work was successfully carried out because of the structured work methods and managerial
expertise of the experts, along with the methods / techniques of work of the majority of the work

we have done:
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There is the example for project we have carried out at plantation area of Rokan Hilir

Regency Plantation Service.

| Pemotretan Udara Kabupaten Rokan Hilir §
Foto Udara UAV Perkebunan Kabupaten Rokan Hilir

Gambar 1 AOI Project Area

After we defined the area to be acquisition, we observe the topography at area acquisition.
This is related to height flight for acquisition data.

60m —

S0m —

30m —

20m —

Gambar 2 Visualization based on DEM
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From our observation digital, we have conclusion that acquisition can be doing with low
altitude, because there is no significant difference height in area we acquisition and the area
located in low altitude. So as that we planned to flight with 350 meters from surface of the Ground
Control System

» . ol A tmi .
Gambar 3 Aerial Photogrammetry plan and GCP Distribution
Then, the final step is make a flyway plan based on the area to be acquisition, number of
blocks, sidelap and overlap also GCP Distribution. For GCP not always used for every projects.
Its use can adjust to the conditions of supervision, the location of supervision and the function of

monitoring data

B. Image Acquisition UAV
In principle, aerial photo acquisition and video recording for monitoring have a way of

working that is not much different. More clearly, are as follows.
a. Photo Recording
The earliest stage for the acquisition of aerial photographs is the camera set in photo

mode as shown below.
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Figure 4 Setting the Photo Mode on the Camera

Then proceed with creating a flyway that can meet the photogrammetric rules and cover

the mapping area. Drone settings use a mission planner, as shown below.

Figure 5 Plan for the Flyway Using Mission Planner

Then set the flight height,so that it can produce good spatial resolution.
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The results of the settings are as follows:

Then the Drone/ UAV is flown after the mission is uploaded to the Drone/ UAV autopilot

Smple  Grid Options Camera Config

Simple Options

Altitude {m) 5350 a
Angle [deg] ) a
Camera top facing forward

i -

M Use speed for this mission

Flying Speed (est) (m/s)

Add Takeoff and Land WP's
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Spiit into x segments

r Display
¥ Boundary
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Grid
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B Footprints
¥ Advanced Options

Control-S to save to file
Control-O to load form file

ISmple Grid Options  Camera Config -

Camera Options
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Image Width [Pixels]

EXN
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Image Height [Pixels] 4000
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Sensor Height fmm] 156

Load Sample Photo
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m/pixel 6.83cm

Field of View Horizontal [m] 411.3

Field of View Vertical [n] 273

Trigger Method
O CAM_TRIGG_DIST Breakup starts
@ DO_DIGICAM_CONTROL

@ DO_REPEAT_SERVO

Servo PWM Cycle Time [s]
s HioHEZ2 B
@® DO_SET_SERVO

Servo PWML PWMH

5 inoo ﬁ§66n

Figure 6 Configuring Flight Plans and GSD photos

Figure 7 Results of Configuring the Flyway

and will carry out the mission according to the predetermined path.
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C. Novel Solutions to Complex Problem Past Project
PT. Sarana Geospasial Terpadu have a myriad of experiences in aerial photography
work throughout Indonesia, here are a small part of the project we have done:
1. Trase Mapping of Banjar - Wates Toll Road with Unmanned Aerial Photography
(UAV) Scale 1: 5000

Pemotretan Udara Tol Banjar - Wates
Foto Udara UAV Trase Jalan Tol Banjar -Wates
T i ¥ = N

Job description: Making a map of toll road development plans using UAV
Job Location: Banjar - wates
corridor: 2 km along 200 kmKendala:

a. Large volume, done with a short time (60 days)

b. The topography of the mapping area is very varied

c. It requires high accuracy due to road construction planning

d. Work area extends, so the ground control station always moves

Solution:

a. PT. Sarana Geospasial Terpadu have enough experts and equipment, so that in the
process more than 1 team can be formed to acquire aerial photography.

b. PT. Sarana Geospasial Terpadu have experienced and professional pilot and
navigator experts, so they always plan flight planning as best as possible in
accordance with topographic conditions.

‘J‘)GF()SW\SIAI
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c. PT. Sarana Geospasial Terpadu have equipment and appropriate personnel who are
also experienced so that they can meet the technical specifications needed.
d. PT. Sarana Geospasial Terpadu have experienced experts and can master different

ground control station conditions.

1. Mapping and Inventory of Plantation Land by Using Aircraft Technology without

Awsak and Interpletation of Lansat Image in Rokan Hilir Regency

Pemotretan Udara Kabupaten Rokan Hilir |
Foto Udara UAY Perkebunan Kabupaten Rokan Hilir

Google Earth

in:

Job Description: Establishment of a Plantation Map of Rokan Hilir Regency with an
area of 80,000 ha
Job Location : Kabupaten Rokan Hilir

Obstacles:
a. The work volume is quite large with a fairly short turnaround time
b. The topography of the mapping area is dominated by swamp and peat areas
c. In carrying out work, it is constrained by the surrounding conditions that are smoky
(land burning)

-
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Solution:

PT. Sarana Geospasial Terpadu have enough experts team and equipment, so that
in the process more than 1 team can be formed to acquire aerial photography.

PT. Sarana Geospasial Terpadu, have supporting equipment in the form of drones
/ UAV that have quite far roaming power.

PT. Sarana Geospasial Terpadu have experienced and professional pilot and
navigator experts, so that they know the right time to do aerial photography

acquisition.

1. Aerial Photography Using UAV in RI-RDTL Border Corridor

Job Description: Manufacture of Aerial Photo Maps and Digital Elevation of the RI-RDTL

Border Corridor Model with an area of 25,000 hectaresKendala dan Solusi

@GEOSF’ASIAL
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Constraints faced during the implementation of premark installation and

measurement include:

- Measurements of the Republic of Indonesia and RDTL cannot be carried out
simultaneously, and there is a long lag after the premark installation and measurement
has been completed in the Republic of Indonesia until the premark installation and
measurement in the RDTL area.

- Disorders of wild animals, which damage the premark that has been installed and
observed.

- Theft and burning of forests by local residents.

Solustion:
- The gap between the premark installation and shooting is made not too long to avoid the
premarital collapse.
- Simultaneous installation on two sides of the country, so that work becomes faster and

more efficient.

©GEospasial .
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Technical Data and Capture Analysis

A. Air Photo Acquisition Method

)
B GEOSPASIAL

PT. Sarana Geospas

Air photo acquisition for both RGB camera and multispectral camera is using the same
method. The difference between them is their focal length setting, which is based on lenses
used in camera. Multispectral camera needs to be flight in low altitude (<200 M AGL) to
get the best result, meanwhile RGB camera can be used high altitude (>250 M AGL) and
still get best result. Both RGB and Multispectral will be using Mission Planner Software.
First we need to determine the area, like photo below.

After we determine the area, next we determine the flight height, and its different for
multispectral and RGB acquisition, show on picture below.

sgtgeomedia.com, Telp/Fax: 021-22887612 1
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Simple  Grid Options ~ Camera Canfig

|Simple Grid Options  Camera Config ﬁ.
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e Height [Pixel
r Width [mm]
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Then it will be generating flight path like picture below.

That flight plan will be uploaded to UAV Autopilot and UAV will be do the mission like
we created.

B. Data Processing

RGB Camera and Multispectral Camera have different RAW data. RGB camera will take
only 1 picture/ take, meanwhile multispectral have 5 picture/ take. The difference shows
on picture below.
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When import the photo, RGB choose all photo, meanwhile multispectral we will process
it as multiband photo like below.

B 2dd Photos X

Please select datalayout:

D Create camera from each file
add 1 chunks, 810 cameras.

. Create multispectral cameras from files as bands
add 1 chunks, 162 cameras.

C. Result
Data processing product will be categorized by the source,
1. RGB Photo
Processing RGB photo will produce:
- Point Cloud

e)G EOSPASIAL

PT.Sarana Geospasial Terpadu

sgtgeomedia.com, Telp/Fax: 021-22887612 4



- Digital Surface Model (DSM)

- Orthophoto

a)GEO

P1.Sarona
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After we get the main data result (DSM, Orthophoto), we can do post processing, or
analytical processing to get the Digital Terrain Model (DTM). DTM is the barren
earth, and DSM is the surface earth which is include building and vegetation.

From DSM Below we will remove the vegetation and building.

1 2050
| 2000
1950

1900

1850

1800

1750

1700

It will be resulted DTM below. Method for creating it can be using software
computation or using 3D stereo plotter for the best DTM result.

| 2050
2000
' 1950
1900
1850
1800
1750
1700

To get Canopy Height Model (CHM) the computation is simple, which is only
subtract DSM with DTM.
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2. Multispectral Photo

Multispectral photo processmg WI|| produce multlspectral orthomozalc

WM .

WW e Ty

g g gty e
VA vt s :

SR i i g »'*rvr'r'nn
-""N Al s o d e i
it ot adl ok e B b s e o rv)'m
’ I“‘""" b4 "‘-\’”rﬂ'—v‘l-- F TP T e < gy
WVI-’MM‘:‘»J.WWMWM AR PP P D ot
'HW L g S o K LA s g L R e
N Y Y P v Ay s WYY A Y P o
owfﬁ-wa.—..l.u Ve WY ey ,: ",..:v
. - ¥
“’vr”"f’w"’v” Yy -
7 e
J-rwtv'-“:-mﬂam PV T A

TPy vy TN PP o

fwﬂ.?m ATl o il 2 .vfm*rr.f y

v e

PPV PRPYVS PP PSPt
"h*rmrvmmfmmmm
g 2 g ffw.vu,\w PPN AP i iy w15 by
RARSE s & it i b A A d ot r s e P P P PP Prrwiy ¢
Wrm. ,::—;"'”” vy rvm-aw-yr«v\-vw PPV P v
VYA e ey Lt ad ol o Ut 4
VPN PTE Y I drpipy
MVWN Vb I P I AASEAD ) g B i e e
- 4
M»—MW’*. ;\‘r"ﬂfﬂ‘w'mw"""""‘ .4 S
% :\-’m 7 (Bt s 2 s .vr'irwrfwmh’, Mt o By o0

YTy ’
B RIRE S AL S Bl e d s ”‘WNWMMWW¢ e

e
s f*‘f*""’"”"‘ th oy S e dd At hd d

Fris

The multispectral othomozalk can be used for further analy5|s

YT VP YT T VYT oer i egw & 5 il
mmvﬁwwm 4

’WM RaCe s R
T I P PP P PP P itd g gt

E a0 g aay L SRt e e
A 48 ottt s 5
e e Ab s as o o UL E R
v”r‘?t‘vy--f‘fs‘m‘fn,w
P N PP PP P g gt v vﬁ'

Y A

PP

S GEOSPASIAL

PT. Sarana Geospasial Terpadu

sgtgeomedia.com, Telp/Fax: 021-22887612



I\ H mm*

PTarana Geospasial Terpadu

-
ThankYou

Sudomo Manurung

www.sgtgeomedia.com

08182‘04075

111111@sgtgeomedia.com

www.sgtgeomedia.com





