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Abstract: A coarse-to-fine perspective distortion minimization algorithm is proposed for image repairing based on
an additional large displacement view (LDV) of the same scene. It works by correcting the perspective distortion in
the LDV image, and then utilizing the rectified LDV image to recover the missing areas on the target image. First,
under the assumption of a planar scene, the LDV image is globally warped according to a homography to generate
the initial distortion correction. Second, a mismatch recognition mechanism detects the remaining distortions in the
initially corrected LDV image. They are further relaxed by energy optimization of overlap correspondences with the
expectations of color constancy and displacement field smoothness. Third, under the constraints of epipolar
geometry, displacement field smoothness and color consistency among the neighboring pixels, the missing pixels
are orderly restored according to a specially-defined repairing priority function. Poisson image blending is adopted
to eliminate the ghost effect between the repaired region and its surroundings and get the seamless repairing effect.
Experimental results demonstrate that this method outperforms recent state-of-the-art image completion algorithms,
especially for completing large damaged area with complex structure information.
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(a) Target image with the (b) Repaired result by texture (c) LDV image (d) Globally warped
missing region in black synthesis based method™*“ LDV image
(a) & BOTIAT AR (b) TGS A T (c) RELBAA (d) KALFALIE 4
i H A B R PRI PRI JRAZIE K5

(e) Image stitching result!®” (f) Optimization result of (g) Our repairing result (h) Ground truth
with structural misalignment overlap correspondences in the
on the wall common scene region;
(e) 715 Pk He 45 BBy 1k (f) TEIA LG5 X (9) ASSCEERMEH 5 R (hy s R
B AP TE S5 HIIIASN 5% FOR R AR AL A R
Fig.4 One corner of a teaching building
K4 Heatk—oMm

(a) Target image with the (b) Repaired result by texture (c) LDV image (d) Globally warped
damaged region in black synthesis based method!*“l LDV image
(2) & B OB (b) T 1 G IK SU8E A Rk (c) RErBAMAE (d) 2RI RO AL
H bz &% T i A g

(e) Image stitching result®® with (f) Optimization result of (g) Our repairing result (h) Ground truth
obvious structural misalignment overlap correspondences

on the ground and the bamboo
(e) TEIEIGPH 4 IO MR (F) TSR 20 I F 0 Ak 45 (9) ASCEEIBAN R (hy s iy

V17 B AFTE WS 45 K AN 5
Fig.5 One corner of an office building
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(a) Target image with the (b) Repaired result by (c) LDV image (d) Globally warped
damaged region in black ~texture synthesis based method™*! LDV image
@) &HBOMBXEK (b)) T LA I LMY (¢) KfrR ¥ (d) A JRAETR IR K i B ML K
ERANEEES bR

(e) Image stitching result!®” (f) Optimization result of (9) Repairing result without (h) Seamless repairing result
with obvious structural misalignment overlap correspondences poisson image blending shows
on the ground and the shrubs obvious ghost effect
(e) 7EEIGPHELE WO (f) TG ZR IR R  (g) BRI BRREL S (h) AL 3010 3 & o4
T _EFHEAR A P AF A HEAb 45 R P AF A (LR
W] 551 45 4 A0 5% IR S-S 3

Fig.6  One corner of an apartment
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