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Abstract

UAV (Unmanned Aerial Vehicle) photogrammetry has recently emerged as a means of obtaining highly precise
and rapid spatial information due to its cost-effectiveness and high efficiency. However, current procedures
or regulations for quantitative quality verification methods and certification processes for UAV-images are
insufficient. In addition, the current verification method for image quality is not evaluated by an MTF (Modulation
Transfer Function) analysis or edge response analysis, which can analyze the degree of contrast including image
resolution, and only relies on the GSD (Ground Sample Distance) analysis. Therefore, in this study, the edge
response analysis using a Slanted edge target was performed along with GSD analysis to confirm the necessity
of analyzing edge response analysis in UAV-images quality analysis. Furthermore, a Matlab GUI-based software
tool was developed to help streamline the edge response analysis. As a result, we confirmed the need for edge
response analysis since the outputs of the edge response analysis from the same GSD had significantly different
outcomes. Additionally, we found that the quality of the edge response analysis of UAV-images is proportional
to the performance of the camera mounted on the UAV.
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blur(Baer, 2003)
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GETPixel Valuo
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Window representing slanted edge target

Loading button for slanted edge target

Extracting button for DN values

DN Graph

ESF Graph

ESF Graph Generation Button

PSF Graph Generation Button

FWHM input window

FWHM DN input window
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PSF Graph
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Table 2. Sequence of edge response analysis tool using slanted edge target

T
—— ’ Loading the slanted edge target from orthoimages.
i
— Pixel extraction from the loaded slanted edge target image.
Extract pixel
values by clicking
with the mouse
i
ESF graph is generated using the extracted pixel values.
i

—— -

Creating a PSF graph, which is the first derivative of the

ESF graph.

e

Calculating the FWHM value in the PSF graph.
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Table 3. Specifications of UAVs and the cameras

UAYV model FireFLY 6 PRO Inspire 2 Phantom pro 4
Appearance W -
i
Camera model a6000 FC 6520 FC 6310
Focal length 20mm 15mm 8.8mm
Pixel size 4x4m 3.28x3.28um 2.41x2.41im
. 60004000 52803956 5472 %3648
CCD Sensor size (24MP) (21MP) (20MP)
Table 4. Imaging conditions and flight parameters case by case
Number of case case 1 case 2 case 3 case 4 case 5
UAYV model FireFLY 6 PRO Inspire 2 Inspire 2 Phantom 4 pro Phantom 4 pro
(sensor) (a6000) (FC 6520) (FC 6520) (FC 6310) (FC 6310)
Flight height 150m 100m 100m 80m 80m
Flight date 19.04.11 19.08.03 19.07.24 19.12.28 18.12.14
Wind velocity 0.9m/s 2.8m/s 2.6m/s 1.0m/s 1.3m/s
Flight location Miryang Gimhae Busan Busan Miryang
Ortho
images
Resolution
target
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Table 5. Results of GSD measurements and edge response analysis

Number of case case 1 case 2 case 3 case 4 case 5
\1/ ’ \\1/,
LA ‘ . | N -
Siemens - o - s
star - -
. "~
"
40 i %
GSD 3.5cm 3.5cm 3.5cm 3.5cm 3.5cm
&
Edge |
target j
-
PSF Graph
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