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A Study on the Optimization Conditions for the Mounted
Cameras on the Unmanned Aerial Vehicles(UAV) for
Photogrammetry and Observations
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(Abstract)

Unmanned aerial vehicles (UAVs, drones) are becoming increasingly useful in a
variety of fields. Advances in UAV and camera technology have made it possible to
equip them with ultra-high resolution sensors and capture images at low altitudes,
which has improved the reliability and classification accuracy of object identification
on the ground. The distinctive contribution of this study is the derivation of sensor-
specific performance metrics (GRD/GSD), which shows that as the GSD increases with
altitude, the GRD value also increases. In this study, we identified the characteristics
of various onboard sensors and analysed the image quality (discrimination resolution)
of aerial photography results using UAVs, and calculated the shooting conditions to
obtain the discrimination resolution required for reading ground objects.
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Table 1. Five optical cameras for comparative analysis[5].

Model RX1RI RX1RII A5100 A6000 RX100
Manufacturer Sony Sony Sony Sony Sony
Sensor Type EO EO EO EO EO
Weight 490g 507g 400g 468g 240g
Sensor Size 35.9% 24mm 35.9%24mm 23.5%15.6mm 23.5x15.6mm 13.2x8.8mm
Resolution 6000 %4000 7952 % 4472 6000 x 4000 6000 % 4000 1920x 1080
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Table 2. Altitude and flight time to capture 1 ha AZre]l 74 gk & 4= QltHe). ol theh u)
Model RXIR II A5100 o A= o Zrh 1 dEE(he) 995 Hit
Required Height 230m 150m AAEEAY(GSD) 3cmE AAsl =29 H[gY
No. of Strip 4 6 &5 15118, AR z—“?—‘:(overlap) 0%, 70%
No. of Image 41 83 (®)) A0 I v, TS T E59] AAY] o
Flight Time 418" 557¢ AU A9 A7 9 =g % 1(:):‘% | Rmkeiiec]
Table 3. Comparison of three selected sensors and their specifications
Classification ﬁ ﬁ
Model RX1R I A5100 RX100
Resolution 7952 x 5304 6000 x 4000 5472 X 3648
Pixels 42MP 24MP 20MP
Sensor Size 359 X 24 mm 23.5 X 15.6 mm 13.2 X 8.8 mm
Aperture 35mm 16mm 24 ~ 70mm
f F2 F2.8 F1.8 ~ F2.8
Shutter Speed 1/4000 1/4000 1/2000
Weight 507g 283g 290g
Dimension 113 x 65 X 72mm 110 x 63 X36mm 102 X 58 X 4lmm
Table 4. Field of view and ground sampling distance(GSD) per camera
RXIR I A5100 RX100
H Area Area Area
(m) . GSD ; GSD . GSD
Horiz. Vert. (mm) Horiz. Vert. (mm) Horiz. Vert. (mm)
(m) (m) (m) (m) (m) (m)
10 10.3 6.9 1.3 11.8 7.8 2.0 15.0 10.0 2.7
20 20.5 13.7 2.6 23.5 15.6 3.9 30.0 20.0 5.5
30 30.8 20.6 3.9 35.3 23.4 5.9 45.0 30.0 8.2
40 41.0 27.4 5.2 47.0 31.2 7.8 60.0 40.0 11.0
50 51.3 343 6.5 58.8 39.0 9.8 75.0 50.0 13.7
60 61.5 41.1 7.8 70.5 46.8 11.7 90.0 60.0 16.4
70 71.8 48.0 9.0 82.3 54.6 13.7 105.0 70.0 19.2
80 82.1 54.9 10.3 94.0 62.4 15.6 120.0 80.0 21.9
90 92.3 61.7 11.6 105.8 70.2 17.6 135.0 90.0 24.7
100 102.6 68.6 12.9 117.5 78.0 19.5 150.0 100.0 27.4
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Fig. 1 Theoretical Ground Sampling Distance (GSD)
Relationship Concept Diagram[9]
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Fig. 2 Siemens Star
A Siemens star, or spoke target, is a device used
to test the resolution of optical instruments
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Type Fixed-wing UAV
Wing Width 1.8m
Body Length 1.Im
Flight Time Above 60 min.
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Cruise Speed 15~16 m/s
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Table 6. Example of an operational characterization
of a drone-mounted RX1R Il sensor
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Fig. 3 GRD and GSD of RXIR Il based on altitude
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Fig. 4 GRD and GSD of RX100 based on altitude

Table 7. Example of an operational characterization
of a drone-mounted RX100 sensor

10 1.30 104.6 2.19 1.69 10 2.74 146.6 5.78 2.11
20 2.60 123.3 4.08 1.57 20 5.48 178.8 12.12 2.21
30 3.89 123.1 6.22 1.60 30 8.22 143.7 19.20 2.33
40 5.19 112.2 8.71 1.68 40 10.96 146.5 25.99 2.37

50 6.49 114.3 10.90 1.68

50 13.71 121.8 33.10 2.42

60 7.79 114.9 12.35 1.59

60 16.45 108.3 37.58 2.29

70 9.09 115.2 16.78 1.85

70 19.19 95.8 41.78 2.18

80 10.38 | 130.5 18.57 1.79

80 21.93 57.8 47.24 2.15

90 11.68 114.0 17.79 1.52

90 24.67 44.7 54.77 2.22
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