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Adaptive AGAST feature homogenization extraction algorithm
ZHANG Meng, TANG Qingling, JIANG Xiaofei

(College of Big Data and Information Engineering, Guizhou University, Guiyang 550025, China)

[ Abstract] Feature extraction rate and homogenization have an important impact on the performance of visual SLAM. In order to
improve the feature extraction rate of traditional visual SLAM system, the uniform extraction of image features is realized, an
adaptive threshold based AGAST feature homogenization extraction algorithm ( QOARB) is proposed. Firstly, scale invariance of
feature points is realized by constructing image pyramid; Secondly, according to the gray value and variance of the image, the initial
extraction threshold of AGAST corner is calculated to improve the feature extraction rate of the algorithm on different images; Then,
the improved quadtree algorithm is used to uniformly screen the feature points; Finally, the graysacle centroid method is used to
realize the rotation invariance of feature points. The results show that compared with the feature extraction method in ORB-SLAM?2,
the QORAB algorithm proposed in this paper not only ensures the uniform extraction of feature points, but also increases the
extraction rate by 10.65% , the matching accuracy and the number of correct matches by 1.01% and 6%, respectively.
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Fig. 1 Schematic diagram of FAST feature extraction
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Fig. 2 Schematic diagram of the adaptive and generic accelerated

segment test
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Fig. 3 Algorithm structure
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Tab. 1 Feature extraction rate

Image ORB/us QORB/us QOARB/us
Bikes 33.9 51.7 48.2
Leuven 28.6 46.5 40.7
Ubce 34.2 55.1 47.0
Graf 30.8 50.5 46.9
Average 31.9 51.0 45.7
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Tab. 2 Uniformity of feature points

Image ORB QORB QOARB
Bikes 4.43 3.74 3.82
Leuven 4.79 3.62 4.02
Ube 4.59 4.07 4.02
Graf 4.78 3.68 3.70
Average 4.65 3.78 3.89
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Tab. 3 Correct matching rate
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QOARB 278 236 84.96
Ubc ORB 646 619 95.91
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QOARB 458 434 94.80
Graf ORB 189 142 75.13
QORB 117 87 73.93
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