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Abstract: In order to accurately register and stitch the sequence images of the inner wall of the barrel,
and get a image with high field of view and high resolution, a fast SIFT image stitching method with
edge detection according to the characteristics of the overlap region of the images was proposed. It took
full account of the characteristics of the images and could quickly segment the sub —region that
possessed the most abundant anomalous information by detecting the edge of the region of interest.
Then, it extracted SIFT feature points of the sub-region and matched them accurately by RANSAC.
After that, a novel fusion method based on the weight of Sigmoid function weight was used to realize
the seamless fusion between sequence images. This method can maximize the clarity of the fused image
and the integrity of the detailed information. Experimental results show that the improved algorithm is
much less time —consuming than that of traditional SIFT algorithm. Its computational efficiency has
improved about 80% in feature points extraction process and the efficiency of the whole registration
process has been also improved. The subjective evaluation and the various objective evaluation values of
the fusion results by this fusion method are superior to other fusion methods.
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Fig.1 Schematic diagram of rotating scanning imaging system
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Fig.2 Diagram of image overlap region and saliency
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Fig.3 Characteristic of overlap region image
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Fig.6 Sequence images for comparison

R 1 FHE R RN 8] EL B (B AL : s)

Tab.1 Comparison of feature extraction(Unit:s)

Images SIFT Proposed Accelerated percentage
Ist group 0.208 0.037 82.2
2nd group 0.225 0.052 76.9
3rd group 0.237 0.042 82.3

R 2 BB AT R HIRT A EL B (BR L : 5)

Tab.2 Comparison of the whole registration

process(Unit:s)
Images SIFT Proposed method Accelerated
Addressing  Registration percentage
Ist group 0.239 0.108 0.049 34.3
2nd group 0.242 0.106 0.065 34.7
3rd group 0.265 0.106 0.056 38.9
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Fig.7 Examples of image fusion results
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Tab.3 Comparison of objective evaluation

“ XA

value among four methods

Evaluation value AG IE SSIM RMSE
Weighted average 4.400 3 6904 3 0966 3 0.013 0
Fade in—out 4450 6 69104 0.956 4 0.014 7
Trigonometric 44856 69202 09523 0.015 4
function
Sigmoid function a1 o Gos08 09703  0.011 3
(k=0.131 3)

S function(k=1)  4.6726 6.9539 0.964 3  0.012 4
S function(k=1/5)  4.647 9 6.9542 0.968 1 0.011 7
S function(k=1/10)  4.625 3 6.947 7 0.9723  0.010 9
S function(k=1/15)  4.609 3  6.943 5 0.975 3 0.010 3
S function(k=1/20)  4.599 9  6.941 3 0.977 4  0.009 9

I, 24 & HUELAS R, 32 WL 125 2 WLt
EAEA AL, 7E B0 BEH & (AW, 5
JEZ WG (ELIRHG i P PR IR SOk B (8., 7
Wb & AR BB & £ BB R R B IR IR R
FOAR L PE T /), LS R PRTAR 24 D7 AR i 22 5 i fn
Ko TE AL 3P 7 B B9 k (T A Rl 1 4500 4ab
TE— A HECPETRRZS, BEAROR 1 [R5 A 17 b 22 42
o, BEAE BB R, SRS RA B e A
AR BT AR R ZE , UEW] T SO RS T IE A 3L
PERREAE

4 & &

SCHVRRIE A5 PN BE T 0 RS g PR R, 4R
— s A AN P SIFT B BHEE L f e
UM BCAE & XU 45T, il F- R4 (5 B
F= 5 1 B bR X — 25 X 1R o TC 9 Y X ek
FTREAL, 46 58 T FRAE SR B[R], 2 0 T C ERACR S
EUEPHERCE 757 RGN P9 EUR B (8]
FT Sigmoid B pREAE 1 EUSRLG 7k, MPDHES
Y EMEHEATRL G . SEIR A R RN . 7R AR UK By
B, )(Efjﬁﬂlﬁﬁ%'ﬁ%% SIFT Sk AH H |, B[] 25058
Pem T 80% /AT, FEARECHE S R [A) A5 e 4w T
35% /AT . G JE A9 20 45 R R HL 30T p A s

P B UL B H ARG s A L, B
WA E I OL TR LT 75 o AR R PR S Rl G i
e ] DA R S PR ROR, B B i T ARSI (EL

SEH .

[1] Zhang Peilin, Li Guozhang, Fu Jianping. Self—propelled
Gun' s Fire System [M]. Beijing: Ordnance Industry
Press, 2002. (in Chinese)
sREEAR, HETE, MR AT A AT RS (M) JEa:
s Tl A, 2002.

[2] Brown M,Lowe D G. Automatic panoramic image
stitching using invariant features [J]. International
Journal of Computer Vision, 2007, 74(1): 59-73.

[3] Li Yufeng, Li Guangze, Gu Shaohu, et al. Image mosaic
algorithm based on area blocking and SIFT [J]. Optics
and Precision Engineering, 2016, 24(5): 1197-1205. (in
Chinese)

R, ZBTEE, AAW, S IR T XS R R
TEAEH B R BHE R (9], 0627 K% T, 2016, 24(5):
1197-1205.

[4] Wang Xinhua, Huang Wei, Ouyang Jihong. Real —time
image registration of the multi —detectors mosaic
imaging system|[J]. Chinese Optics, 2015, 8(2): 211-
219. (in Chinese)

R, BEE, WCBHAKLL. 2RI 4% PF B 1R 5 40 L &1
RECHET]. TP EDE, 2015, 8(2): 211-219.

[5] He Bin, Tao Dan, Peng Bo. High real —time F -SIFT
image mosaic algorithm [J]. Infrared and Laser
Engineering, 2013, 42(S2): 440-444. (in Chinese)
e, WFt, 2. mSLnt F-SIFT BR PHER L], 4
NS EOETRE, 2013, 42(S2): 440-444.

[6] Zhang Y H, Jin X, Wang Z J. A new modified
panoramic UAV image stitching model based on the
GA-SIFT and adaptive threshold method [J]. Memetic
Comp, 2017, 9: 231-244.

[7] Chen Yue, Zhao Yan, Wang Shigang. Fast image
stitching method based on SIFT with adaptive local
image feature [J]. Chinese Optics, 2016, 9(4): 415-422.
(in Chinese)

WRA, B, EUNL B R AR [ & R A P STFT [
GPEEE IR, P EDE, 2016, 9(4): 415-422.
[8] Laraqui A, Baataoui A,

Saaidi A, et al. Image

mosaicing using voronoi diagram [J]. Multimed Tools

1126003-6



%11 3

ik A

www.irla.cn

%47 %

[9]

[10]

[11]

Appl, 2017, 76: 8303-8829.

Wang Dan, Liu Hui, Li Ke, et al. An image fusion
algorithm based on trigonometric functions[J]. Infrared
Technology, 2017, 39(1): 53-57. (in Chinese)

TEFY, XU, 2], 2. —Fh = £ pR MR R /Y RIR PRk
[J]. ZLAME AR, 2017, 39(1): 53-57.

Chon J, Kim H, Lin C S. Seam-line determination for
image mosaicking: A technique minimizing the
maximum local mismatch and the global cost[J]. ISPRS
Journal of Photogrammetry & Remote Sensing, 2010,
65(1): 86-92.

Zhao Yan, Chen Yue, Wang Shigang, et al. Corrected
fast SIFT image stitching method by combining
projection error [J]. Optics and Precision Engineering,
2017, 25(6): 1645-1651. (in Chinese)

BE, R, EUERI, % 855 B IR2E K OE KR SIFT

EMG B[], St K% TR, 2017, 25(6): 1645-1651.

[12] Gonzalez Rafael C, Woods Richard E. Digital Image

Processing[M]. 3rd ed. Translated by Ruan Qiuqi, Ruan
Yuzhi, et al. Beijing: Electronic Industry Press, 2011.
(in Chinese)

Gonzalez Rafael C, Woods Richard E. %¥ 7% & 1% 4t ¥
M]. % = BUBkER, B, S, dbat: iy Tl i e

[13]

[14]

[15]

[16]

11260037

#, 2011.

He Linyang, Liu Jinghong, Li Gang, et al. Fast image
registration approach based on improved BRISK [J].
Infrared and Laser Engineering, 2014, 43(8): 2722-2727.
(in Chinese)

TAREH, XIAREL, 2200, 4. Bt BRISK $HAE Y P [ (%
ML )], 2050 5HOERE, 2014, 43(8): 2722-2727.
Singh S, Singh R. Comparison of various edge detection
2nd  International

techniques  [C]//Proceedings of

Conference on Computing for Sustainable Global
Development, IEEE, 2015: 393-396.

He Li, Luo Yanfang. Research on face detection
algorithm based oil digital image processing technology
[J]1. Computer Measurement & Control, 2017, 25 (7):
273-281. (in Chinese)

s, B H 5T . BT R P AR AL TR A9 G A ik
FELI. EEALIN & S 8], 2017, 25(7): 273-281.

Kong Weiwei, Wang Binghe, Li Binbing, et al. Image
Fusion: Multiresolution Non —subsampled [M]. Xi’ an:
Xidian University Press, 2015. (in Chinese)

fLfds, EMm, 2, 5 BGRRGEA: T 2505
AT RAEHIE S5Ok (M. 9% P9 TR

fRt, 2015.



