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Abstract: Accurate, robust, and fast feature representation and automatic registration are urgent needs for far infrared
image in aerial scenes. Since the existing Multiple Line Descriptors (MLD) have the problems of “isolated feature” and
“limited scale transformation”, thus a feature description method that combines feature points and line descriptors parti-
tion statistics is proposed. This paper refers to the feature descriptor as the Segmented MLD (sMLD). Combining the
characteristics that sSMLD feature connect with each other to form a mesh topology structure, a coarse-to-fine branch ac-
celerated matching (RF-BA) algorithm is also proposed. The RF-BA coarse matching improves the matching efficiency
by making full use of the topology structure and local optimal algorithm. The RF-BA fine matching improves the regis-
tration accuracy by using the minimum circumscribed convex quadrilateral principle and GMS verification principle. Ex-
perimental results show that compared with other existing registration methods, the method has better performance in

018

terms of registration accuracy and running time.
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and the relationship between endpoints and descriptors

The schematic diagram of aggregated feature points
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The schematic diagram of RF-BA precise matching
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Fig. 6 Far infrared image feature detection data set
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Fig. 9 Comparison of P-R curves between FAST combined with sMLD algorithm and other feature extraction methods
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Table 1 Registration results for the far infrared image pairs shown in Fig. 10 (b)

Error matching

Error matching

Method Matching points RMSE Accuracy/% Runtime/s
points rate /%

SURF+BF 36 14 11 61.1 38.9 2.034
SURF+RANSAC 34 8 17 86.7 13.3 1.545
SURF+FLANN+RANSAC 29 6 15 79.3 20.7 1. 059
AKAZE+BF 30 13 5 56.7 43.3 2.341
AKAZE+RANSAC 27 6 13 77.8 22.2 1.756
AKAZE+FLANN+RANSAC 25 6 7 76.0 24.0 1. 473
FREAK+BF 32 8 12 75.0 25.0 1.941
FREAK+RANSAC 31 8 10 88.5 11.5 1.423
FREAK+FLANN+RANSAC 26 6 8 87.0 13.0 0. 868
ORB+GMS 24 3 9 87.5 12.5 0.301
Ours(FAST+sMLD+RF-BA ) 18 1 3 94. 4 5.6 0.563
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