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ABSTRACT: The work aims to propose an image matching algorithm based on information characteristics and coupling
angle consistency rule regarding the problems of many mismatches and missing matches caused by current image match-
ing algorithm based on grayscale feature when there is a large illumination transformation in matching images. First of all,
the Forstner operator was used to detect the feature points of the image, and then the ratio of the maximum eigenvalue to
the minimum eigenvalue of the Hessian matrix was calculated to optimize the feature points detected by the Forstner de-
scriptor. Then, the polar coordinate system was constructed with the feature points as the origin, and the neighborhood of
the feature points was segmented. The information feature of each segmentation block was obtained with the information
entropy model to generate the feature descriptor. Finally, the distance model was constructed by feature descriptor, and the
nearest neighbor feature points and the next nearest neighbor feature points of the specified feature points were searched,
and the feature points were matched by distance ratio method. By matching the angle formed between the feature points,
an angle consistency rule was established to measure the reliability of the matched feature points, and the wrongly
matched feature points were eliminated to complete the image matching. The experimental results showed that, compared
with the current image matching algorithm, when the rotation angle was 10°~100°, the recognition rate was 94.6%~88%
and the average recognition time was 5.48 s, the proposed image matching algorithm had higher matching accuracy and
stronger robustness. The proposed algorithm has high detection accuracy and good application value in the field of print-
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ing anti-counterfeiting and information security.
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gle consistency rule
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Fig.1 The image matching process of the
proposed algorithm
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Fig.2 Process of generating feature descriptor

1.3 HHESKITLE

ARBURFIERA T 5, $ KRR R R 7 E A7 B
BT, AR TS R SR TR B HUAE A 7 58 BLARAE
SVEES, AR TR M R A e T

AR R H XA RRAES A TN B, = (K,
Ky Ky Ky} o HEAE S B 9 45 AF i 34 T
B, =K, Ky Ky Ky 3 B, 5 P, B RS g -

16
Dis(P, P, )= (13)
Jj=1

Wdl (13) AR S H X R B T AR FE
R FYGE SRR Eo #73 (14) Br, WA H
A1 J g —%F DEBCAFAE 55

Dis(P, ,P, )

e (14)

Dis(P, P, )

Krpe Fe AT . X BRE A, W BC e
KRR A BIE AN, BLARVC RS BE e KRR T,
(ERFR AR &3, i, TEXTIE Fe 617
SEERAR AL, DA VT Be AR B 5 R TR A E — A~
BAUAE . 7SI 2R, B Fp=0.95.

1.4 BIRFIRCEFFIER

FH T 1E A B9 VT FC R A0E 5 X il 0 e f B — 3K
PEEFAEN 200 DRk S AR A FH D BG4 IE I B A e
FA R ST I f — BRI, X B DR UG BCRRAE S iE AT
V153

e fg— RN pY ST R UL 3, HERR
% a,a’y b, b c,cyd, dN 3 XFICEAFAE S, 45 ab 5
ac B, 5 a'b'5 a'c TR MAR K 0. N
ad 5 ab WM p, WMILXEY a'd'5 a'b W
Jefl p'HEE, BIHIE d, dASRICECEE S, 44T
R o

KU, - KJ,

K3 e — BRI Y N

Fig.3 The establishment process of angle consistency rule
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Fig.4 Matching results of different algorithms for light transformation images
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