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Abstract: This study aims to address the real-time limitations of image matching and the problem of
ghosting in image projection stitching. Hence, a fast and improved scale invariant feature transform
(SIFT) image stitching and ghosting optimization algorithm was proposed. First, feature points were
classified based on the similarity of the shared information between the images, and then, the SIFT
algorithm was used to detect and extract the feature points of similar coincident regions. This
approach required the algorithm to spend less time on the useless regions. At the image stitching
stage, the projection matrix was calculated by feature points, and rough projection was performed.
Thereafter, according to the density of the area where the feature points were located, secondary
projection splicing was performed on the dense feature points area by optimal fitting transformation to
reduce the ghosting problem. Experiments are performed, and the results demonstrate that compared

with the traditional SIFT algorithm, the efficiency of feature point extraction is improved by
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approximately 58%. Similarly, the comparison by an objective evaluation index show that image

stitching improved by approximately 10%.

Key words: image matching; scale invariant features; similarity; reprojection; ghosting

1 31 =

VTAEE , BMR PR BRI AL 5E LA e i
P SE (Virtual Reality, VR) 45 #8559 — S BF 5% 1Y
PO HORTEZE S R T U R 2 KR L
T PG e Jo A U ke 0z I T R TR 1
SR B 32 B O IR AR LA K AR A1 55 2 B0 52 il
FURPHER B 4 R S th R 5 R Rt 2%
- 58 0] L

I BIRFH 56 AT LA 43 o B T 25 (] 4l A
WU R 2 ) 3 2 N R TR AR
8 PRI DR LR 0 PR e L RUJRE 40 i ) P i
BRFEW C B E NN IEE ) IZ A5 I
AL $12 B0 0 A 455 < B M 4 IR 550 (Speed-
Up Robust Features, SURF)™ 7 | Jig 7 A A8 P —
i il #i i 5 %5 (Oriented FAST and Rotated
BRIEF, ORB)™" | RUJE A 78 4§ fiF 5 1 (Scale
Invariable Feature Transform, SIFT )t &
Horh SURF 5505 A R #5043 Of B 30 2 A 6L DA %
075, ORB Bk i 1 530 3 B2 P, (H JH — 3 ol 2t 7
& B FF IE Robust
Elementary Feature, BRIEF) AN EL5 N N AR 4F
fif. Lowe "4 fy SIFT 53k 78 RN e % LA K
Ot IR S AR 4 B B A A 1 DR C A, H X RS 4R
) R AR KRB PE, Chin S 2 T 5 F
SIFT B3k 1 8 i 550 2 e, % 50 06 1 R % 4R
R 3 LA R A RO EAT IO R e i TR
5 RO T SR AR L (E DG R X 1, A i
T S8 ) e R B R AT A D % % AR A AT 4
W, g e i 22 r S T A R R R e TR
R 3R B AEL G P 2 I8 B 1 R 5 ) VA it &2
W2 g SRE AR 22 RO o U T 2% % TR A5
T8 73 P E Al H 25 R0) ER SO AL e ROR F7
) Y 0 0 4 o L (H B R Y 5 A B i A BRI ) G
IR IX B R B 4 T 1 A R P 4 o i 2 42 5
JE 7 TR AEAS Wi 50 BT X 14 [ RS L A B —
B A () I 2% P8k 114 5 4 5 g )

( Binary Independent

EEt bR )AL K STFT 78 JG A A, A5 48 2% it
[ 2ok K A IR) A, A SR — ek dE STFT sk &1
5Bk AR 52 0 A0 B8 1% L SR TR0 o3 A A DX, ek
/U PR I o A JC X 3R B [ R 3 i AR AE
THE S L1045 728 48 T R R A7 4% 52 » i A Ak 20
EMGPF 82 1) 5 )8

2 BB ESRER

AR SCAR H B4 PR AR B 12 50k B4 PR AR L
Ab BT AR 2 T] A AR AR e B, STET 5303k 19 1S
e ZHAE DL U KBRS H AR AR
KRR .

SIESINNE
v

l_ G T sk _l
(R UNHESEE KB
[ I

I

FRABLE 73 B

E K ZIiEin
v
K s
K1 &SRR

Fig. 1 Image stitching flowchart
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