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ABSTRACT

Image matching is a process of identifying homonymous points between two or more images
in the same scene by an algorithm. Generally, there are great differences in gray distribution,
resolution and spectral characteristics between the two types of images. The feature
matching of infrared image and visible image in the same scene is an important type of
image feature matching. This kind of image matching is widely used in the fields of remote
sensing image, medical image, map drawing and computer vision.

The commonly used image feature matching algorithm is using the traditional SIFT feature
detection combined with distance-based matching criteria. This paper studies and analyses
the traditional SIFT algorithm, and studies the image characteristics of infrared and visible
images. The traditional SIFT feature matching algorithm is only applicable to the matching
between linear transformed images, while the relationship between infrared image and
visible image is gray-scale non-linear transformation. Therefore, the traditional SIFT feature
matching algorithm can not directly match infrared image and visible image in the same
scene. Aiming at the problems of SIFT algorithm in matching infrared image and visible
image This paper improves the SIFT feature descriptor, and emphasizes the role of the
direction of the descriptor in feature point matching by restricting the magnitude of the
feature descriptor, so as to reduce the impact of gray level non-linearity on feature point
matching.

For the poor matching ability of distance-based matching method in infrared image and
visible image, based on this problem, a matching method combining RANSAC algorithm to
optimize SIFT features is proposed. The matching criterion based on Euclidean distance is
used as rough matching method. On the basis of the set of matching points after rough
matching, the precise matching process based on the RANSAC algorithm is carried out. The
error matching points are proposed by using the error detection ability of the RANSAC
algorithm. A feature matching algorithm combining rough matching with fine matching is
used to achieve a higher correct rate of feature matching. Compared with the traditional
SIFT matching algorithm in this paper, it is proved that the scheme in this paper greatly
improves the feature matching ability of the traditional SIFT algorithm between infrared
image and visible image.

KEYWORDS: Image matching ; Infrared image and visible image ; SIFT feature ;
Gray-scale non-linear transformation
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