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Abstract: Conventional SIFT image feature extraction methods have difficulty in extracting features from
the defocused blurred area of multi-focus images. As a result, common features between images are local
and few, leading to poor accuracy in multi-focus image registration, which seriously affects the quality of
subsequent image fusion and 3D reconstruction. Based on analyzing the uncertainty of feature extraction
from the defocused blurred areas of images, a feature extraction method is proposed for the defocused
blurred area of multi-focus images. First, features are extracted from the focused clear area of multi-focus
images. Subsequently, the features in the corresponding defocused blurred area are extracted using optical
flow tracking, thereby avoiding the uncertainty of directly extracting features from the defocused blurred ar-
ea. Experimental results show that the proposed method displays good feature extraction ability and accura-
cy in the defocused blurred area, significantly increasing the number of features matches. Feature extrac-
tion error ranges between 0. 03-0. 39 pixels, which is better than the 0.21-1. 71 pixels of existing meth-

ods. This indicates a reduction in the uncertainty of feature extraction from the defocused blurred area,
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making it suitable for multi-focus image registration.

Key words: multi-focus images; Scale-Invariant Feature Transform (SIFT) feature extraction; defocused

blurred area; optical flow tracking
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Fig. 2 Registered multi-focus images for experiments
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Fig.3 Comparison of feature extraction and matching effect between conventional and proposed methods
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Tab.1 Comparison of feature matching quantity between

the proposed method and the four comparison
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Tab.2 Comparison of feature extraction errors between the proposed method and the four comparison methods

methods (pair)

Subject SIFT SURF ORB DAISY= - Proposed

SIFT method
Fig. 2(a) 43 50 31 44 300
Fig. 2(b) 14 21 25 20 300
Fig. 2(¢c) 112 102 107 74 300
Fig. 2(d) 141 210 151 180 300
Fig. 2(e) 119 137 81 112 300
Fig. 2(f) 102 126 136 116 300

(pixel)

Subject SIEFN SURF ORB DAISY-SIFT Proposed method
Fig. 2(a) 1.43 1. 60 0.53 1.62 0.39
Fig. 2(b) 1.39 1.71 0.21 209. 12(mismatch) 0.20
Fig. 2(¢) 0.59 0.91 0.59 0.64 0.10
Fig. 2(d) 0.50 0.49 0.41 0.68 0.11
Fig. 2(e) 0.96 0.85 0.50 1.02 0.17
Fig. 2(f) 0.65 0.55 0.21 0.92 0.03
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Fig.4 Unregistered multi-focus images for experiments
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(a) Feature extraction and matching results of SIFT
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(b) Feature extraction and matching results of SURF
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(c) Feature extraction and matching results of ORB
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(d) Feature extraction and matching results of SIFT based on DAISY descriptor
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(e) Feature extraction and matching results of proposed method
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Fig. 5 Result of feature extraction and matching of unregistered multi-focus images
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Tab.3 Comparison of number of matching features be-
tween proposed method and comparison methods

(pair)

) DAISY- Proposed
Subject SIFT SURF ORB
SIFT method

Fig. 4(a) 72 106 65 106 300
Fig. 4(b) 45 38 14 41 300
Fig. 4(c) 0 0 0 0 300
Fig. 4(d) 85 126 108 86 300
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