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An Efficient Image Matching Scheme Based on
Min-Max Similarity for Distorted Images

Young-dJin Heo+, Da-Mi Jeong”, Byung-Gyu Kim""

ABSTRACT

+

Educational books commonly use some copyrighted images with various kinds of deformation for
helping students understanding. When using several copyrighted images made by merging or editing
distortion in legal, we need to pay a charge to original copyright holders for each image. In this paper,
we propose an efficient matching algorithm by separating each copyrighted image with the merged and
edited type including rotation, illumination change, and change of size. We use the Oriented FAST and
Rotated BRIEF (ORB) method as a basic feature matching scheme. To improve the matching accuracy,
we design a new MIN-MAX similarity in matching stage. With the distorted dataset, the proposed method
shows up—to 97% of precision in experiments. Also, we demonstrate that the proposed similarity measure
also outperforms compared to other measure which is commonly used.
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Input merged or
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Fig. 1. Flowchart for overall image matching method,
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Fig. 4. Examples of the edited dataset: (a) Edited Dataset A, (b) Edited Dataset B, and (c) Edited Dataset C.
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Fig. 6. Image examples with distortion of rotation, illumi—
nation change, and size change,
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Table 1. Matching Performance Comparison of Cosine Similarity with Min—Max Similarity

Methods
Data type Cosine Similarity[18] Min-Max Similarity(Our)
TP-data Mean FN-Top 1 Mean TP-data Mean FN-Top 1 Mean
Edited Data 0.957891 0.760928 0.930478 0.470727
Merged Data 0.974706 0.791545 0.954810 0.499616

Table 2. The accuracy performance of the proposed
method

Proposed Method
Accuracy [%]
87.20

Data type

Edited Data

Merged Data 96.98

23t Cosine Similarity”} oFd Min-Max Simi-
larity & Al¢Fat AT 54 3 Abol 9] Apolzb-& o]
st HWE] A%t B fFAIRE SA45te WHOE 7]
<& Cosine A9 £ =FodlA A3SHE Min-
Max fFAFEE Hlastdth 7 W9
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9 AR Zpol7h A kol dAXE A s
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Table 1914 712 Cosine FAF=2} Min-Max f+
Atz MW E 5% 54 A3E YeER Tk Table
194l TP-data Mean< # -3 % (True Positive)$l
5ol dehte FAES] HHatS, FN-topl Mean
© AR -BA (False Negative)?l A-$AA%E 714
AAZ7F & W] ZEs B 4, & Aol of
AE F AR 7 =2 A HH4E 9

13tk Min-Max A7} Cosine -FAME R T ZH-

Mo 1 A

(L Jo

o
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d], ol &4 HE9] Atolzto] BT A A
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== #F-F%(True Positive) dlo] g8yt olygt #
A -BA (False Negative)?! A $d%E & FAE
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Table 3. The performance comparison with an exiting method

Precision (%) ORB [18] Proposed
Brighter 92.5 93.8
. . . Darker 95.0 985
Simple distortion -
Bigger 93.6 99.8
Smaller 96.0 99.2
. ) . Bigger-brighter 86.2 92.0
Mixed distortion
Smaller—darker 88.2 97.7
Avg. Accuracy 91.9 96.8
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Fig. 9. Results of image matching: (a) Merged Image and (b) Edited Image.
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Fig. 10. Results of the proposed Min—Max Similarity and Cosine Similarity.
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Fig. 11. Image retrieval results by the proposed matching algorithm,
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