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(L0 ISR R 2 EBT 5. SRR o B 5 W & IR R oM miE 2 AV CIRAEEREIT, RET
B X 2 MG SRR OISR DG ZNEEL, T Iy RSB 2RAENLETCX DL L%
Y

¥4 BT, EEROEBRMEICEDE TN AR/ EE 7 Xy FOAERGFREHID B T5 Z Lnmae/r =X
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This study proposes a robust and efficient approach for aerial image matching aimed at view—based navigation
for aircraft. Various aerial image matching techniques have been explored owing to challenges such as
the complexity and diversity, variations with time, and large data size. Orientation code matching (OCM)
can achieve robust image matching in an outdoor environment, and its computational costs can be reduced
by using a pyramidal approach. In chapter 2, OCM’ s applicability to aerial image matching is discussed
and verified through experimental data. As the pyramid level deepens, the mismatch between the pyramid
generation method and the type of scene tends to reduce the matching success rate. To solve this problem,
we propose a new pyramidal approach. In chapter 3, we broadly classify image features into two types:
artificial features or not. Two different pyramid generation methods adapted to the type of scene are
proposed. The proposed technique produces two types of orientation code pyramids, from which an appropriate
one can be selected for each scene. Experimental results obtained using both urban and mountainous scenes
demonstrate that the matching success rate at the upper pyramid levels is superior to that obtained when
using only one generation method. In chapter 4, we define a new degree of artificial structure based on
the local orientation code distribution. In this manner, we adaptively selected the pyramid generation
method according to the local image features. Our experimental results using aerial images showed that
our method worked well and improved the success rate at the upper pyramid levels. In chapter 5, furthermore,
we added the adaptive selection of the dissimilarity function to the method proposed in chapter 4 to avoid
the ghost—edge problem. Chapter 6 presents the conclusions along with some possible future directions.
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