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Development of GRD Measurement Method using Natural Target in Imagery

Jae-In Kim, Jaehoon Jeong, and Taejung Kim

Image Engineering lab, Inha University

Abstract : This paper reports a reliable GRD (Ground Resolved Distance) measurement method of
using natural targets instead of the method using artificial targets. For this, we developed an edge profile
extraction technique suitable for natural targets. We demonstrated the accuracy and stability of this
technique firstly by comparing GRD values generated by this technique visually inspected GRD values
for artificial targets taken in laboratory environments. We then demonstrated the feasibility of GRD
estimation from natural targets by comparing GRD values from natural targets to those from artificial
targets using satellite images containing both artificial and natural targets. The GRDs measured from
the proposed method were similar to the values from visual inspection and the GRDs measured from
the natural targets were similar to the values from artificial targets. These results support our proposed
method is able to measure reliable GRD from natural targets.

Key Words : GRD, Edge profile, Natural target, Image quality indicator.
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Fig. 1. Target component(a) and artificial target(b).
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Fig. 3. Artificial target image for GRD measurement(IKONOS, March 26 2000).
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Fig. 4. ESF influenced MTFC.
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Fig. 6. Patch image centered on extraction point and result image after sobel filtering.
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Table 2. Result of RER measurement by each method

2294 0 15° 30° a5 [ e 75° 90° | REREZWA | WIRER
@ 04562 04314 0.3690 03019 03936 04517 04735 0.0605 04111
() 04774 04716 04403 04311 04675 04977 0.5095 0.0282 04707
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Fig. 7. Comparison of RER by each method of extraction.
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Table 3. Camera specification
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(a) Distance: 3132mm
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(b) Dlstance 2090mm

Fig. 9. Aerial image for evaluation of image resolution.

(e) Distance: 98 1mm
Fig. 8. Testimage generated by different object distance.

Table 5. Result of GRD measurement using outdoor artificial
target image
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Fig. 10. GRD result of indoor artificial target image by each
method.
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Table 4. Resutt of GRD measurement using indoor artificial target image
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Table 6. Kompsat-2 image and specification included artificial target
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GSD Y(m) 0994 GSD Y(m) 1000 GSD Y(m) 0996 GSD Y(m) 1048

G 1000 G 1000 G 1000 G 1.000

@AANF R ool EA

©AFAFEA @FFAFES

Fig. 11. Extracted points of artificial target for GRD measurement.
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Fig. 12. Extracted points of natural target for GRD measurement.
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Table 7. Comparison of result of GRD measurement in artificial target and natural target
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