
IMPROVEMENT OF MAPPING ACCURACY BY APPLYING TRIPLET MATCHING 

TO SPOT IMAGERY 

ABSTRACT 

Ryosuke Shibasaki 

Public Works Research Institute 

Ministry of Construction 

1, Asahi, Tsukuba, Ibaraki, Japa.n 

Shunji Murai 

Institute of Industrial Science 

University of Tokyo 

7-22,Roppongi,Minatoku, Tokyo, Japan 

Commission IV/3 

One of serious problems of stereo matching based on image correlation is 

that it is impossible to verify whether a recognized conjugate point is correct 

or not. The past experiences showed that a point with ma.ximum correlation is 

not always a correct conjugate point. In order to improve this weakness, 

authors proposed two kinds of triplet matching methods, in which the coordinate 

of ground point is given as that of a intersection of three stereo rays. These 

methods were applied to SPOT images with three sights, that is. right, center 

and left. The results of test cases using SPOT images showed matching accuracy 

and reliablity were improved by applying the triplet matching methods in 

comparison with a conventional stereo matching method based on image correlation 

though computing time increased by 52'"'--92 percent. 

INTRODUCTION 

Though many stereo matching methods have been proposed, improvement of 

accuracy and reliability still remains one of serious problems. With 

conventional stereo matching method based on image correlation, it is impossible 

to verify how likely recognized conjugate points are correct. 

One of the solutions is multi-point matching method [IJ, where conjugate 



points are determined to let weighted sum of image correlation and smoothness of 

terrain shape determined from neighboring conjugate points be optimal. In multi­

point matching, the apriori information on smoothness of terrain shape is 

lected on the weight value and used to verify the correctness of conjugate 

points. 

approach is triplet matching. Position of ground point is 

ned from three stereo rays. In case of SPOT image with three sight, that 

is, right, center and left images, a conjugate point is likely correct, only if 

the point ch is determi from a stereo r of left and center images 

coinci th point ch is another stereo r of r 

and center images. 

Authors al proposed triplet matching methods showed it's validity 

with simul linear array sensor data [2J. In is study, the result of 

applying triplet matching to SPOT images are 

TRIPLET MATCHING ALGORITHMS 

The following two tr let matching algorithms on image correlation 

were proposed compared with a conventional stereo matching method. 

Independent Matching Method (Fig. 1) 

Two pairs of stereo rays, that is, ray No.1 and No.2, ray No.1 and No,3 are 

independentlY matched. Discrepancy between two computed heights, Z12 and Z23 

is checked as shown in Figure 1. If height discrepancy 1::,.Z is less than a 

threshold value. result of the triplet matching can be considered 

reli Ie. If the discrepancy exce the threshold, the matching is repeated 

until either the criteria is satisfied or iterration count exceeds a limit. 

(2) Simultaneous Matching Method (Fig. 2) 

Three rays are simultaneously matched under the condition that three rays 

should be intersected at a point, as shown in Figure 2. 

In both methods, shape of correlation windows is changed so as to cancell 

difference of parallax within each window using neighboring conjugate points as 

the matchi ng procedure proceeds from 'coarse' to 'f i ne ' . The appropr i ate size 

of windows threshold value for height discrepancy were determined from 



several trials carried out in the test cases. 
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Test cases for triplet matching were carried out using three SPOT images of 

a mountainous area around Mt.Fuji. Figure 3 shows location of test area. 

Figure 4 shows date and sensor angles of three SPOT images ( left, center and 

right images). Photo 1,2 and 3 are SPOT images of the test area. 

TEST CASES 

Height accuracy of digital terrain models obtained through stereo or 

triplet matching was used for evaluating matching accuracy. Cases shown in 

Table 1 were examined for comparison of height accuracy and computing time. The 

threshold value for checking height discrepancy in the independent matching 

method was 40 meters. Window size used in both stereo and triplet matching was 

9 x 9 or 7 x 7, which was determined from several trials. 
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