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Analysis of Orthomosaic and DSM Generation
Using an Assembled Small-sized Drone
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Abstract

Ortho images created by aerial photogrammetry have been used in large areas but they are uneconomical for
small areas and continuous change observation. The drones have been developed for military purposes, and
recently they are being used crop management and analysis, broadcast relay, meteorological observation and
disaster investigation and so on. Also there were a lot of studies of expensive commercial drone. In this paper,
lower price self-assembly drone usable for in small areas, Obtained images and produced Orthomosaic and DSM
using mission planner which is a normal digital camera and open source program, and postprocessing was used
Pix4d software. GCP errors are X-coordinate 3.4cm, Y-coordinate 2.4cm, Z-coordinate 4.2cm. It seems like the
self-assembly drone can be used for various fields.
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AR HolEE FH5s] ffsl =g o] H(Total
Station), GNSS(Global Navigation Satellite System), A}
HAEAH(Remote  Sensing),
A4} LiDAR(Terrestrial Light Detection and Ranging),
MMS(Mobile Mapping System)s THF3t 7| E 0] ALE-5
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A17b0] F150] ofR1L B2 %719] Wbk 2Hodo] of711L, 25em
~lmy Yoz AT E7] whigol G4 B Al s dE=e] g
A7} QAek (Park and Lee, 2016). o217t T2 s 25}7] 91sf
EES S8 T o ot A9S Hoh= A7 9 57

ZlZ=F(Photogrammetry),
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£ A H3lt) fojAho 2 ICAOEA| 7S}

330l A= UA(Unmanned Aircraft)e}= HAS A-&3}
a1 Qlon] euk 0 2 &2 (Drone)s Bo| 20|11 QJth(Han
etal., 2015).
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Table 1. Classification by operating altitude

Classification Maxijﬂ?il::lg)erzgsating
Very Low Altitude <5,000

Low Altitude 5,000~20,000
Medium Altitude 20,000~45,000

High Altitude > 45,000
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Analysis of Orthomosaic and DSM Generation Using an Assembled Small-sized Drone
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| Study plan |
|

Development of GNSS field survey System

Data import |

NTRIP setting

GNSS setting

|
|
| Display
|
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Function and data export

!

Application of the system

| Selection of study area |

| Real-time survey |

| Accuracy analysis |

!

‘ Presentation of usability about the system ‘

Fig. 1. Flow of study
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Table 2. Frame and controller

Drone weight 282¢g
Battery weight 264¢g
DJI F450 Intake weight 1,600g
Frame size Wheelbase : 450mm
i Total length : 495mm
3DR Update rate SHz
UBlox GPS + Compass Weight 16.8 g
Module Dimensions 5x3x2in
ZIPPY Compact 4000mAh Capacity 4000mAh
4S8 25C Lipo Pack Weight 425¢
Dimensions 147 x 44 x 31 mm
Dimensions 99x 73 x 18 in
Pixhawk
Weight 17g
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galien iz A2L Table 37} Zon] Qo] ALH

=29] 2% 7|4 Fig. 29} 2t}

Table 3. Cannon IXUS 870IS data

Sige |"938x568x23.6mm
(Width x height x depth)
Weight |+ 155g
Shoofing | 3648%2736/2816 x 2112/
n‘:g d‘;‘g 2272 x 1704 /1600 x 1200 /

640 x 480 /3648 x 2048 (16:9)

Diaphragm | » F2.8~5.8

Image | 1/2.3inch CCD
sensor |« 10M Effective pixel
Sensitivity| " ISO 80/100/200/400/
Y1800/ 1600

Fig. 2. Drone used in the study
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Fig. 3. Select drones type
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Orthomosaic®] 67]2] GCP 2. 2}2} RMSEZ e ST

Fig. 10. Point cloud and GCP using Image
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Fig. 11(a)= point cloudE ©]-83}4] Digital Surface

Fig. 12. Final orthomosaic production

Table 5. Ortho image accuracy

Model(DSM) < 4|2kt Azto]ch. DSMe] SjAHELE 2.29cm
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I .
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Fig. 11. Point cloud used in DSM making
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