CREE R AXHZHMEEBRBFEEFER Vol.18, No.5
2020 4F 10 A Journal of Terahertz Science and Electronic Information Technology Oct, 2020

XEHRS: 2095-4980(2020)05-0883-07

— NN EXEGXFE X
S P
(T T B AR % B BT 58 TRR, Wi/ 470000)

W E:. hTHRZEAGFELBEELMEAR, HoBELARANENE, B@EHLE RN EEXFM
KRE-—FEAREKERES, hl, BRET - HBRANELEGEFE L. AT EEHE T @ (1GO)
MERDDNPCAXRBRILEEREETENRE TN, KEAIGOEFITRF, FEH2LHE
B IGOX 5+ W 2 fE A ik 2 A0 A SE 7T R 4F 2t FF Bk £ % 3 5 2| N1IGO-PCAFE M & M4 &t K A0,
P EGA TR AT WEE NSRRI A, K ARy S E A, AR —AETRT
RAEFEENORARBEE L. FRIGOHEN RS, ETHETRMEL M EE N EFHICO-PCAK,
EREEAHRERENBEEERIETAREEL AR, TREREH, ML TEWRANRESR
AR L # (SIFT)E o . % 5 A 1K #k 2 # (RASL) & 3% F7 % # Grassmannian® ¥ F & N ¥ & |8 B 5 & &%
(t-GRASTA), AXEEW M FREEE, X THEN LB R ELALZE LA ERNEEM,

KEIR: HGRXF; BEFTE; Lt FRELM; S %

FESES: TN911.73 XEARERD: A doi: 10.11805/TKYDA2019093

An improved online image alignment algorithm

CHEN Ping, DU Heng

(Department of Electric and Information Engineering, Henan Polytechnic Institute, Nanyang Henan 470000, China)

Abstract: Due to the phenomena of huge illumination changes, partial occlusion and damage between
images, robust and efficient image alignment is still a challenging task. An improved online image
alignment algorithm is proposed. Firstly, the Principal Component Analysis(PCA) of image gradient
orientations(IGO) is utilized to provide a lower dimensional subspace which is more reliable than the
intensity of pixels. The alignment is sought in the IGO domain such that the aligned IGO of the newly
arrived image can be decomposed as the sum of a sparse error and a linear composition of the IGO-PCA
basis learned from previously well-aligned ones. The image alignment problem can be modeled as a norm
minimization problem. The problem is relaxed to a convex optimization problem in this paper, and a
convex optimization algorithm based on multiplier alternating direction method is proposed. IGO-PCA
basis are adaptively updated based on incremental singular value decomposition considering the migration
of IGO mean in this paper. The effectiveness of the proposed algorithm is validated on a large number of
challenging data sets. The experimental results show that compared with the current typical SIFT
algorithm, Robust Alignment by Sparse and Low-rank decomposition(RASL) algorithm and transformed
Grassmannian Robust Adaptive Subspace Tracking Algorithm(t-GRASTA), the alignment effect of the
proposed algorithm is the best, and it has the strongest robustness to illumination changes and occlusion
phenomena of images.
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