EE¥IBELR FA95E3H Journal of Chinese Agricultural Engineering
FERE92F9 A i Vol. 49, No. 3, September 2003

SR A E R HEAE R R 20 3 3 ) B AR B st
PR BT EZ AR

Application of Kriging Interpolation to Ground Control
Point Selection and Image Rectification

BT EE AR EYIRE R L2% BT SRR YR R TR
Tl Bk TR R
B i1aZ BB X &
Jun-Jih Liou Ke-Sheng Cheng

m =

BT SR T IE R - RO 77T RS B IRIG G Rth BE B AR T
PERIRGE NG ST H AT R =X o L ol st o 2 B R I B e A R U S I LE
FEE R B R R B AR (57 - TR SErh DU A2 & SV B 3 (B L st 7 B 2 J Y
BRI BT E) MR » RIREESEA M - LR —-E AR SRR
Wil SE R B E G IRERIURE - 8% BRI ETELE > 7F
MM EERHER - XS HAR A EH BB IERE R RS EREE
40% - R EBRIEEE ZHE TR L BB A AR -

BRERE | G - RAIE - M iEhlE, - B - RIS EHEGRR . £
HEAEL

ABSTRACT

Rectification of remote sensing images is often implemented using the polynomial
trend mapping (PTM) model which employs a set of ground-control-points (GCPs) for
estimation of model coefficients. The total number and spatial distribution of the ground
control points play a decisive role in the accuracy of image rectification. Among many
sources of image distortion, the relief displacement is of most significant, particularly in
areas of rugged terrain; therefore, the objective of this study is to establish a GCP

selection scheme that considers the spatial variation characteristics of the terrain

elevation.
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ABSTRACT

Rectification of remote sensing images is often implemented using the polynomial
trend mapping (PTM) model which employs a set of ground-control-points (GCPs) for
estimation of model coefficients. The total number and spatial distribution of the ground
control points play a decisive role in the accuracy of image rectification. Among many
sources of image distortion, the relief displacement is of most significant, particularly in
areas of rugged terrain; therefore, the objective of this study is to establish a GCP
selection scheme that considers the spatial variation characteristics of the terrain

elevation.
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Our approach of GCP selection is based on a premise that a GCP set that yields high
interpolation accuracy of terrain elevation will also result in high image rectification
accuracy. The premise is particularly applicable for areas of rugged terrain where relief

displacement is the dominant type of geometric distortion. We first select a set of

rectification is also suggested.

uniformly distributed initial GCPs, and subsequent GCPs are determined based on a
kringing approach of elevation interpolation using digital terrain model (DTM) data. Both

check point validation and cross validation were implemented to assess rectification

accuracies. The accuracies of elevation interpolation and image rectification are found to

be consistent. A criterion for determining the total number of GCPs needed for image

Keywords: Geometric distortion, Polynomial trend mapping, Ground control point,

Image rectification, Relief displacement, Kriging approach.
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