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Accuracy Assessment on the Stereoscope based Digital Mapping Using
Unmanned Aircraft Vehicle Image
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Abstract

RIn this research, digital elevation models, true-ortho image and 3-dimensional digital complied
data was generated and evaluated using unmanned aircraft vehicle stereoscopic images by
applying photogrammetric principles. In order to implement stereoscopic vision, digital
Photogrammetric Workstation should be used necessarily. For conducting this, in this study
GEOMAPPER 1.0 is used. That was developed by the Ministry of Trade, Industry and Energy. To
realize stereoscopic vision using two overlapping images of the unmanned aerial vehicle, the
interior and exterior orientation parameters should be calculated. Especially lens distortion of
non-metric camera must be accurately compensated for stereoscope. In this work. photogrammetric
orientation process was conducted using commercial Software, PhotoScan 14. Fixed wing
KRobotics KD-2 was used for the acquisition of UAV images. True-ortho photo was generated and
digital topographic map was partially produced. Finally, we presented error analysis on the
generated digital complied map. As the results, it is confirmed that the production of digital
terrain map with a scale 1:2,500~1:3,000 is available using stereoscope method.

Keywords: Unmanned Aircraft Vehicle, Stereoscopic vision, Error Analysis, Lens Distortion, Digital

Complied Map.
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Figure 1. Coverage of this study area
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(a) siemens star

(b) aerial view of siemens star

Figure 2. Feature of siemens star
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Table 1. Lens distortion parameters of ILCE-6000
digital camera

Remarks Parameters Calibrated Value
Focal length f 4338.39
Principal Cx -43.7832
Point Cy -74.9429
Radial K1 -0.0082214
Distortion K2 00035452
K3 0.00338085
Tangential P1 -0.0018488
Distortion P2 -0.00098419
Skewness B1 0.79195
B2 2.19431
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Figure 3. Distribution of GCPs in the study
area
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Figure 4. Generated digital surface models
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Table 2. Error analysis of generated true-ortho image

No. of Ground Check Points(m) Residual(m)
GCPs X Y X Y
G100 193150.98 311096.05 0.04 0.06
G101 193147.11 31112691 0.04 0.05
G102 193076.89 310977.51 0.03 0.06
G103 193028.74 310846.84 0.05 0.04
GCPO 192406.75 311379.76 0.03 0.02
GCP1 192578.08 311512.69 0.04 0.03
GCP10 192540.11 311352.76 0.05 0.05
GCP2 192618.01 311435.08 0.06 0.03
GCP3 192573.88 311425.07 0.07 0.06
GCP4 192501.29 311338.56 0.04 0.02
GCP5 192645.97 311409.82 0.05 0.03
GCP6 192281.70 311336.54 0.03 0.01
GCP7 192341.82 311447.44 0.04 0.04
GCP8 192456.11 311509.46 0.05 0.05
GCP9 192534.61 311582.71 0.06 0.05
Mean Residual 0.05 0.04
RMSE +0.066

Figure 5. Generated true-ortho image
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(a) Left area (b) right area

Figure 6. Partially complied digital map using GEOMAPPER 1.0 and overlay with true-ortho image

Table 3. Accuracy of digital map compilation using stereoscopy

No. of Ground Check Points(m) Residual(m)
GCPs X Y V4 X Y y4
1 193150.98 311096.05 10.52 0.14 0.16 0.20
2 193147.11 311126.91 842 0.14 0.15 0.18
3 193076.89 310977.51 11.10 013 0.16 0.17
4 193028.74 310846.84 7.68 0.15 0.14 0.25
5 192406.75 311379.76 6.66 013 0.12 0.12
6 192578.08 311512.69 315 0.14 0.13 0.30
7 192540.11 311352.76 8.54 0.15 0.15 0.14
8 192618.01 311435.08 9.94 0.16 013 0.19
9 192573.88 311425.07 10.33 0.17 0.16 0.22
10 192501.29 311338.56 11.13 0.14 0.12 033
Mean Residual 0.15 0.14 0.21
RMSE +0.216 +0.231

L

Figure 62 X E31|E 0]2510] HEHOZ A = 9F 15cm, YHSOZ OF 14cm, &0]= OF 21cm=2
A AR S AAEAIR ST SF e 2ot LIERtom, 71e 2 HRks XSO = oF 17cm, Y&
TR Ao s AuiY] f16lo] T 1079 SFOF 16cm, =01 33cmE LIERATT T=6F THS)
AFEOl THoto] RISt SRFFIHE HIuEAI5H Z]9] RMSEE +21.5cm&E LFEREOM, 20]9] RMSE

Zilk= THs Table 31} 2T B EAPF XSO = +23.1cm=z UEIKITE S EXEEE FSARS
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£

2 AR0ME EoIEtE7|(UAV:Unmanned Aircraft Vehicle)?| LN GAS 0|3810] AMRIEEFSH
QE|E NESIDZEM R BENEY, MAYAIG Y U 3K =X| GO|HE NZt U HILE &Y
Ct AHZ YHAIZE 7] f8HM= =X =2}7|(DPW:Digital Photogrammetric Workstation)
£ ZFOo = 0|86lj0f 5t=0| & HTFoME= X2 MRHREOIM JHEE 3K STFIE K EA| A
2l GEOMAPPER 1.02 AMESIRICE Folgt57(el S=E F a2 08510 YMA| Hdst7] 2|sh
Me 7o 2tel LWE B EeA0t QE B HR AT} ALt 0{0F S, Hetot YHAIE 2IiA HHSE
Bt FtH2te| H=of=0j CHot Hetot H7P0| EHO|Ch d=o| fREY B X|¢7|E-E 0|8
ot B 8A0 AF2 4YE8 AZEQI0{Ql PhotoScan 145 ALESIRICE Fo1EE7|= A O|2EE
20| N7 HH|(KD-2)E AESI D S AEHNEEZ SO0 XTHOE HZAEAIG Y2 4y
St =XXHEE L5 NESIY =X Z2te| QAHEMES FJHSIRACE 1 Aot AN =3t LAo=
X 1:1/2,500 ~1/3,000 =X X[H 2| ME 7582 <ol & 5= AQULCE

A~

TR0 FALS7], YMAl @AY, HZ=YS, X =
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