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UAV Mapping System
| | |

Aerial System (HW) Ground System (SW)

UAV Platform _____——
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Flight Planning Data Quality Test

Sensor Support Sensors
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Microdrone md4-1000

Sony A7 Il

SONY Sonnar
T* FE 35mm
F2.8 ZA

APX-15

(Applanix single board GNSS-Inertial solution)

L
: . ~90 minutes . - SBAS
Flight time (Average 45 minutes) Resolutions 6000x4000 - Support PPS time synchronization
Maximum 12000 Pixel size 5.97um Operating Temp 40° ~ 75°
Payload ’ 1SO 100~25600 Dimensions 67 X 60 x 15mm
Rate of climb : 7.5 m/s Maximum .
Pt Cruising speed : 12.0 m/s Shutter speed LE iR 60g
M
1,000 m Weight(Camera) 5999 Accuracy | SPs | DGPs | RTKt | PO
Weight 2,650g Focal length 35mm Position(m) 1.5-3.0 | 0.5-2.0 | 0.02-0.05 | 0.02-0.05
) . ) Velocity(m/s) 0.05 0.05 0.02 0.015
Dimensions 103cm X 103cm X 49cm Size 61.5x36.5mm .
Roll&Pitch(deg) | 0.04 0.03 0.03 0.025
o ° . True
Temperature -10°C ~ 50°C Weight(Lens) 120g Heading*(deg) | °-3° 0.28 0.18 0.080
| LSM 6 ZWFE B}
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UAV Pos/Att from GPS/INS

PA Data

from Cameras

Reference
Data

Existing Geo-data
(GCPs, DEMs, Ortho-images)
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in several seconds
after each image acquisition

Individually
Geo-rectified
Images

Mosaic
Orthoimage

in several hours

after a flight mission
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Mounting
Parameter

UAV
Pos/Att

Camera

Pos/Att | | Image

7IME AZEY O

Projection

Resampling

Individually

Geo-rectified
Image

Server

Visualization

Mapping




Image Matching Module

Dense Matching

Initial Approx.
Determination

Texturing

Georeferencing Module

Stitching

|
|
|
|
I Image Projection
|
|
|
|
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On simulation test

Sensory Data
Transmit
Module

Image Individually Visualization Visualization
UAV »  Server Processing |——/ Geo-rectified Server
Software On the map
Software Image
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B7|E O|MAl 58 X[FO A HE B0 Cfet Fe17| K|
2ot o 40" KM (407H)
MD4-1000 / sony-a7ii / apx-15 I HD / F017| fIX| KA

E| 100218 EO.txt - M2 ZEH - O
ODUE BEE MAQ BN ESZH
2016-04-01 _100215. 292552, jpg 37, DGGEG0ET 127, 5756605 123,039 —169.979 -4, 574 291, 297

g4 0|2 2o17) 9k Fel7| A

S A= - 6000*4000
dA 37| :4.5MB
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Ground Sample DistanceE BHE5I0] 7HE FAIE & M

H X |-O:|AI-O| | Ol -| |7 VEDS
GSDO]| e 7HE FArE el 37| & ME| AlZh 28
Download e Upload
. I Processing Softwar .
(Local Directory — Server) mage trocessing Sottware (Local Directory — Server)
Download Time GSD Size of the result Processing Time Upload Tiume
30cm 2.1 MB 1 sec 2 sec
| sec 20cm 4.4 MB ] sec 4 sec
- 10cm 14.3 MB 2 sec 11 sec
6Gecm 22.6 MB 2 sec 16 sec

ServerOf| X2|&l S0| FZE &[0 FA| 7t Z=20H
Ol A XE|ot X = &0 7tAl=r

40702 S H FHERALZS O0|&ot] 7tA|=lot=0| <
21022 9| A7t AR
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« Matching / Bundle Adjustment
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Flight altitude
Total coverage
GSD
Flight duration
No. of strips
No. of images

overlap

sidelap

_

0.12 km?
1.36 cm
10.5 min

109
60 %
40 %
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Lab for Sensor and Modeling

0.37 km?
51cm

17 min

128
80 %
20 %

0.64 km?
7.2 cm

17 min

83

80 %
20 %

21

$ie

Y 4
9 EO lhixt - 2% O O |0| | |-
3 2017| QK| XA
oaE BEE MM0O 2N =22
Mame Lat itude longitude Height Yaw Pitch  Roll A
201 6-04-01 _092957, 3227777, jpa 4099003, 2212 251444, 6053 121.321 H0.956 -
4,551 173.413
%Dégéﬂd—?%éﬂggDDE.294838.JD9 499004 . 85R7 281435, 6246 122,661 23776 -
%ﬁ%gaﬂd—?%iﬁggEDT.SDSTEI.JDQ 433394 263 251453, 9464 122,432 147,357 -
2016-04-01 093012, 295726, | pa 433395, 6766 251443, 3481 122,737 51,428 -
0,337 174,008
2016-04-01_093017. 312770, jpa 408995 6433 251444, 3614 123.26 47508 -
0.m7  179.953
%Dégéﬂd—ﬂ}ﬁggg?$2.31IBDS.JDQ 493995, 47 251444, 0601 1277.948 48,233 -
?ﬁéggﬂd—?%éﬂgSEET.SDETBD.JDQ 493396, 3012 251444, 0623 134.836 45.134 -
%h}STD4_?%§ﬁggESE'SDSTTS'jpg 433996, 3944 251444, 0817 139,755 45,8683 -
201 5-04-01 _033037. 320759, jpg 493995 4985 251444, 0066 141,567 49111 -
1.864  -179.903
2016-04-01_093042. 321841 . jpg 493395, 854 251442, 4452 143,951 332209 -
3,635 178,392
201 6-04-01_093047. 295795, jpg 495005, 7427 251435, 68 143,265 330,896
5445 1777 582
201 6-04-01 _033052. 309750, jpa 439005, 65707 251445, 8835 157.193 113.089 -
2,525 179,423
2016-04-01_033057, 300710, jpa 433955, 6373 251456, 4147 174,375 115,686 - ,
o o
&S E S o
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GCPE Z&5t] M2|eh Mol Zute| H2e : 20cm
GCPE ZoHA| 2 OIOJE Aol F=ke : 1~5m

No GCP Using GCP No GCP Using GCP No GCP Using GCP
XY (m) 0.289 0.249 1.914 0.257 4.888 0.065
Z(m) 1.837 0.340 2.999 0.141 3.125 0.087
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3.1 UN Fleld Operatlon
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3.2 _g__‘l.l. Al-ol- ='Jk-|
L & X|¥ UAV mappingS ¢let UNGSCe| 2+ =7

Deliver seamless orthorectified mosaicked
Natural color (RGB) vertical areal image
With very high resolution (< 0.1 m)

For a minimum 2.5 km? coverage

By a single flight mission

Within 24 hr from the flight

Be deployable to the field within 48 hr
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