Modeling and Simulation E#515 ¥, 2023, 12(6), 5510-5521 Hans i
Published Online November 2023 in Hans. https://www.hanspub.org/journal/mos

https://doi.org/10.12677/mos.2023.126500

ETCriminisiEZZREREEEMR

%iﬁé; -HJ 9'1:5 F«é:x %5 gj %5 gﬁ ﬁk) gﬁ *'.]*
PO R KB 515 2 TS B, St 51k

Woks H . 202341048 FHER: 20234F11H17H; & HM: 20234F11423H

G2

HFEBBEFE2000FEE KIRH, REBSAHTSEE XA M BEERBHE, HPCriminisi k&
R . ASCE ST CriminisiBEUE H T8HE BEERK X R R E GBS KRR EREAT,
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MUERRFHBE BB HFHPSNR, BREFFHBENARBEESEENAG R, M EFEBBE SR
FIRAAENHRE— M ERS%.

eI 40!
E#&EE, Criminisi, NERY, KKESE, HHRHK

Research on Image Restoration Based on
Criminisi Algorithm

Huanze Wei, Shuai Ma, Gang Chen, Jia Peng, Xin Zhang, Li Zhang*

College of Big Data and Information Engineering, Guizhou University, Guiyang Guizhou

Received: Oct. 8", 2023; accepted: Nov. 17", 2023; published: Nov. 23", 2023

Abstract

Digital image restoration was first proposed in 2000, and the key application fields include cultural
relics protection and film special effects production, among which the Criminisi algorithm has at-
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tracted much research attention. Aiming at the limitation that Criminisi algorithm is only suitable
for repairing damaged images with rich texture information or large areas; this paper proposes a
new Criminisi improvement method by combining weight and distance parameters to update the
priority calculation formula and matching block matching strategy of Criminisi algorithm to im-
prove the application range of the algorithm and the quality of the restored image. In this paper,
the weight coefficient is introduced to measure the information of confidence items and data items
in the priority formula, and the Euclidean distance between the block to be repaired and the glo-
bally best matched block is introduced as a new search strategy for matched blocks. The search
strategy for different application scenarios is adjusted by adjusting the proportional coefficient to
enhance the similarity between the matched block and the block to be repaired. Finally, this paper
uses PSNR as an objective evaluation index to complete repair comparison experiments of different
image repair tasks and application scenarios on the Matlab platform. The results show that the
proposed method can not only effectively improve the average PSNR of repaired images, but also
better adapt to different repair tasks and their application scenarios. It provides a valuable refer-
ence for the in-depth research and application of digital image restoration.
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Figure 1. Schematic diagram of Criminisi image restoration algorithm
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Figure 2. Distance between the center point of the block to be repaired and the matching block
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Figure 3. PSNR comparison
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Figure 4. Program run time comparison
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Table 1. Update priority formula test data
F 1 EHIMAR QNN EIE

EB1E 5Tk PSNR (¥1H) RunTime/s (3{H)
/B
Criminisi 31.8277 38.565386
Our Criminisi 32.0470 292.765316
it
Criminisi 29.3513 15.571135
Our Criminisi 29.6346 91.411315
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Continued
-
Criminisi 33.2842 4.989103
Our Criminisi 33.4672 30.975674
UM
Criminisi 36.1811 4.305527
Our Criminisi 36.2541 18.040395

BT L BRI, ASCEFAOT A 7 AR R NERTHE Z BURTEAY) . P SCF
MG PSNR, AH 22 SURISE INPATIE EAE 7 1 TR peAS, 72 SEBR N H o 75 E-P i PR e 5 A .«
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Figure 5. Camera tripod repair results
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Figure 6. PSNR comparison
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Figure 7. Program run time comparison
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Table 2. Update the test data that matches the policy
7= 2. EHFUCECREE AN BUE

BB S ik PSNR (31#) RunTime/s (¥118)
Ny
Criminisi 33.8227 39.590832
Our Criminisi 35.8510 38.825942
Y
Criminisi 34.3053 75.177279
Our Criminisi 35.3500 72.878773
NF
Criminisi 32.2842 37.053686
Our Criminisi 33.3960 36.206873
S
Criminisi 31.6005 7.448136
Our Criminisi 31.6098 7.354385

MR 2 LA, A SCRE T UC AL H VT T SR (1 T VA BE R R T HE R TE A M U REeE
17 PSNR. RTGEE Sl R EIE, R AR RIATIE SRR (IR 8] AR .

wiE 8 fir, ASCHHBEGBERARSSIM B AR “BR7 , ABEITEEBERE HRFU
FRAE . A R RIUEMEE, A1 PSNR 437y 18.5377. 17.4812, #ATIERFETHINT 18] 2 51
41.747427 s. 40.312086 s.

(c)Criminisifgs (d) EFICE R ER

Figure 8. Image removal function is realized by image repair
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Figure 9. Examples of different applications of image restoration
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