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Abstract: High dynamic range (HDR) imaging usually produces ghosting artifacts, while the traditional matrix completion
(MC) method may fail to completely remove the ghosts, without considering the motion characteristics of multi-exposure
image. To solve this problem, this paper presents a new HDR imaging method based on content adaptive matrix com-
pletion of low dynamic range (LDR) image to remove the ghosts of HDR image. Firstly, according to the image luminance
and chrominance information, the LDR image motion area is determined. Then, based on the priori information of motion,
the regularization constraint intensity is adjusted in MC process to get each LDR image background information. Finally,
a fusion strategy related to multiple exposures is proposed while the difference of details in each image area under dif-
ferent exposures is considered. Regular background sequences and cluttered background sequences are used for ex-
periments. The experimental results demonstrate that, compared with the partial sum minimization of singular val-
ues-matrix completion method, the proposed method is more real-time and suitable for cluttered background sequences.
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Fig. 1 Influence of parameter 4 on synthesis results. (a) A=[max(r,c)] 2. (b) Turning up A. (c) Turning down A.
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Fig. 2 Farmework of the proposed algorithm.
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Fig. 3 Feature figures of multi exposures sequence Arch. (a)Arch image sequence (5 LDR images with different exposures). (b) MTB features.
(c) Hue feature H. (d) Color saturation characteristics S.
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Fig. 4 Farmework of motion area detection.
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Fig. 5 Relationship between normalized luminance and fusion weight and exposure time. (a) Normalized brightness. (b) Fusion weights.
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Fig. 6 Moving region detection results corresponding to different feature combinations. (a) MTB. (b) H component. (c) S component. (d) MTB
and H component. (¢) MTB and S component. (f) H component and S component. (g) MTB, H component and S component. (h) GTM.

Ry

LDR

-ROVCI

Wo

HDR

Pr-ca

»%.(c) SH#%. (d) MTB A= H 5% . () MTB #= S

nder
D 31 EHHRERNTE
H MTB S H S MTB H
S )
6 7
6
(ground
truth of motion, GTM ) GTM
(7) 7
6(g)
95%
MTB H
S
CAMC
0.955- AL 28
0.9501
0.945}-
® £ 0.9401
0935
< 0.930F
0.925}-
0.920
0.915— L - . T :
€0 @5 @7 7 3
A\ <& ,\Q) s
é\
P4l
B 7 AHAEMASHILT AR 4 E R EAA SRS
GTM #9AR1LE #h 2.

Fig. 7 Similarity between the moving region detection result and
the GTM similarity curve under different feature combinations.
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Fig. 8 Comparison of fusion results. (a) Regional division. (b) Average fusion strategy. (c) Proposed algorithm.
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Table 1 Evaluation of different fusion strategies.
Variance Definition Comentropy
PSSV-MC© 67.40 4.87 7.58
The proposed 62.01 5.03 7.79
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Fig. 9 Synthesis results of HDR images in static background. (a) Non-manually selected PSSV-MC. (b) Manually selected PSSV-MC. (c) The

proposed algorithm.
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Fig. 10 Comparison experiments of Arch sequences. (a) Debevec, et al?. (b) Zhang, et al’®.. (c) Gallo, et all™. (d) Oh, et all'®. (e) Heo, et all'®.,
(f) Zheng, et al’®l. (g) Hu, et al'". (h) Sen, et all"®., (i) Photoshop CS6. (j) The proposed algorithm.
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Fig. 11
(d) Heo, et all"®. (e) Gallo, et all'®.. (f) Sen, et all"®. (g) The proposed algorithm.

Comparison experiment of Forest sequence. (a) Forest multi exposure image sequences. (b) Debevec, et al?. (c) Photoshop CS6.
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Table 2 Speed comparison between the proposed and other algorithms.

s
Heol'® Senl'® PSSV-MC® The proposed
Arch 357 133.38 135.77 93.63
Forest 440 153.66 157.63 96.56
Sculpture Garden 1237 172.92 212.77 118.78
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