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Improved bottom image mosaic method of 720° panoramic camera
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Abstract: Virtual reality technology has huge application potential in many fields, and panoramic cameras

are one of the important tools to realize virtual reality. Aiming at the problem that occlusions such as brack-
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ets occlude the bottom image of a 720° panoramic camera, this paper proposes a method for eliminating the

occlusion of the bottom bracket based on step-by-step shooting. Eliminate bottom occlusion by shooting

the side and top once and shooting twice on the bottom. On this basis, optimized for the inconsistency of

image brightness on the side, top, and bottom. The global uniformity algorithm will cause images in differ-

ent regions to influence each other, causing deviations in the uniformity results. Therefore, this paper pro-

poses a Wallis uniform color algorithm based on region growing method image segmentation. The experi-

mental results show that the method in this paper can eliminate the bottom image occlusion; using the algo-

rithm in this paper to even color, the image color difference is reduced by 59. 3% compared with the global

algorithm.
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Fig. 1The side and top imaging part of the panoramic cam-

era
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Fig. 2 The bottom imaging part of the panoramic camera
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Fig. 3 Image matching example diagram
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Fig. 5 The bottom image after removing the occlusion
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Fig. 6 Schematic diagram of regional growth method
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Fig. 7 Image to be stitched
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Fig. 8 Panoramic image without occlusion removed
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Fig 9 Panoramic image with occlusion removed



WR— MR, 55 . —FP Bk 7204 FAHBLE 3 R DF 3 05 B T 5¢ 7

ARSI AT AR B E R . W LUR I, R4
A4k B 4 AR R R S XA
M S B OO 22 5 0 R SO 2 (5 X R i

A5 UG 5 e X — BOHE A R R R
T RRA AR IEA IR

K10 KRG 4FEG

Fig. 10 Unprocessed panoramic image

E 11 ST 2Rrys) agf
Fig. 11 Results based on the global approach

FE R T A5 RN T 1A 45 1 S X B L i
W7 1 2 AH N ) R e, RSF 2 100X 10018 %
FHAH R PG e 0 B A 22 S0 &) B R0CR  in
KR

2
ZAnz,z
Am = ":‘)3 , (6)

Am;=|ml,— m2,], (7)
2 ] R m2 53 590 3 75 WA AR I R By ¥4
PRI, A, R % TE WK EE R 25, Am R
A, W7 R, R VEAN ) B ROR . e 10 ZH &

QY TR HE SR MR LR

fiff FH AR SC O 20 0 1Y RS B ok o) o B 5 22
SEU /N 74,55 B Ad 4 ey A) 68 A (Y G
23 I/N59.3% .
4 %

A SCER X 720° 4 e A AL S B G A AE 5
B ) B, 4R T — ol 3 e D R AR AL 43 A BT
B4 3 P10 O Bk o I EE R RS AR ML 40 A 1 5% AT E
WA R AR A — B R, R T —



8 (GRS RTAZN
K12 ARk S ass
Fig 12 The results of the algorithm in this article
£.1 SBHREEFHN SRR WY AR SO 2] 0 RO 6 22 57
Tab. 1 Quantitative effect evaluation T 4 R B kN 59. 3% o SZERIE A, A S
o ARG Rl ARICTIA $& M B 23 20 0 B Bk 4 S5 PR A5 ORE T E J 1
S 20.38 12,56 029 B BLIE B 55 B 4 R 1910 52 86 A

JEMLE ;5 2 A 2 T AR I Wallis 2 (59 3%

Fift B T P800 BB Wallis 5 (45515 0 % 4 43 B RE U8 B i B T 2 S RS2 BE (R 1 — B .

SE WK

[1]

[2]

[3]

[5]

[8]

5%, F8L HNIMNERBSCHEARMNPIFEIRT]. T 7 T2 AKX S FIR,2004,23(2):238-240.

JIANG X Z, LI Z H. Present situation of vr researching at home and abroad [J]. Journal of Liaoning Technical Uni-
versity, 2004, 23(2): 238-240. (in Chinese)

E G, MAsR. BEBRAOUEAGRIT]. I AHA.8,2017(6) :51-55.

WANG W T, WEN D B. Review of dodging algorithm of remote sensing image [J]. Jiangsu Science & Technology
Information, 2017(6): 51-55. (in Chinese)

eI, 7 S0 e ST Mask B gk SR RIL AT ST ). 2 A2 8 ,2013,28(3) :8-13.

YAO F, WAN Y C, HU H. Research on the improved image dodging algorithm based on Mask technique [J]. Re-
mote Sensing Information, 2013, 28(3): 8-13. (in Chinese)

Bl 2H &R, RFBBEARWAS S LN AT, KR K FFR-EEHF MR, 2006,31(9):
753-756.

LID R, WANG M, PAN J. Auto-dodging processing and its application for optical RS images [J]. Geomatics and
Information Science of Wuhan University, 2006, 31(9): 753-756. (in Chinese)

Bl AR RN, F . ZAPLEGRIHES CRIET] M@k, 2016(7) :44-47.

LV N, GOU Y G, LONG C, ez al. Animage dodging algorithm based on multiple cameras [J]. Bulletin of Survey-
ing and Mapping, 2016(7): 44-47. (in Chinese)

EHCEECIAFF. HENSHUN Wallis 47506 [T]. #2548 ,2019,23(4):706-716.

LIS, WANG H, WANG LY, er al. Parallel color balancing method using adaptive block Wallis algorithm for im-
age mosaicking [J]. Journal of Remote Sensing, 2019, 23(4): 706-716. (in Chinese)

LOWE D G. Distinctive image features from scale-invariant keypoints [J]. International Journal of Computer Vi-
sion, 2004, 60(2): 91-110.

LEUTENEGGER S, CHLI M, SIEGWART R Y. BRISK: Binary Robust invariant scalable keypoints [C]//2011



Br—, 25— Fl Bk 72074 S A LS I R BF 4 07 = F 5% 9

International Conference on Computer Vision. Barcelona: IEEE, 2011: 2548-2555.

(9] EA4k, T AE3tdk. —FH TRGIHER BGE ORBRE(T]. &5 25,2018,33(6):520-527.

WANG J, YUM, REN H E. Improved ORB algorithm used in image stitching [J]. Chinese Journal of Liquid Crys-
tals and Displays, 2018, 33(6): 520-527. (in Chinese)

[10]  FR@m, x| dhor ATAkFE, 4. —F0 T TG DHE B0 BRISK S L[], & @ 5 257,2016,31(3) :324-330.
CHEN S C, LIUJH, HE L Y, et al. Improved BRISK algorithm used in image mosaic [J]. Chinese Journal of
Liquid Crystals and Displays, 2016, 31(3): 324-330. (in Chinese)

(11] b RAR, ok, FRAR 2. Sk 9 RANSAC Bk Ae BRI E R R [T, 3 JE 4 A, 2010, 30(7) - 1849-1851,
1872.

QU T W, AN B, CHEN G L. Application of improved RANSAC algorithm to image registration[J]. Jowrnal of
Computer Applications, 2010, 30(7): 1849-1851, 1872. (in Chinese)

[12] HORN B K P, SCHUNCK B G. Determining optical flow [J]. Arsificial Intelligence, 1981, 17(1/3): 185-203.

[13] LUCASB D, KANADE T. An iterative image registration technique with an application to stereo vision [ C]//Pro-
ceedings of the 7th International Joint Conference on Artificial Intelligence. Vancouver: IJCAI, 1981: 674-679.

[14] #%&. ZAMNABIHESORITEID]. Bk AKX F,2014.

XU X. The study of infrared image mosaic [ D]. Shanghai: Donghua University, 2014. (in Chinese)

[15] skt pe, ap A E . A HRAGZZ R IE (SO 0 B0 A8 R BRE [ T]. i dh 5 2 ,2010,25(6) : 884-889.

ZHANG C S, SHAO C L. Image stitching of retinal micro blood vessel for human eye aberration correction system
[J]. Chinese Journal of Liquid Crystals and Displays, 2010, 25(6) : 884-889. (in Chinese)

[16] fTfa, Bax, £ 23k EGRILMILARIT] ot A2 545 ,2009,31(12):58-61.

HE J, GE H, WANG Y F. Survey on the methods of image segmentation research [J]. Computer Engineering &
Science, 2009, 31(12): 58-61. (in Chinese)

(17] Fob R EA, ¥ F . S DR 0 B B R PR 58T 25 By #I0T]. b B B 5 £42,2020,28(11) : 1-8.
LIS, ZHAO G D, LUO F. Improved regional growth method for drug image segmentation in hospital dispensing
environment [J]. China Medical Engineering, 2020, 28(11): 1-8. (in Chinese)

EZEE - ZRE(1979-) B AR EFEN L

WL (1996-) , 5 , LBk m A, il 1 > WEFE B1 o oA T o R A o
=

WhoE Ak, 2018 4F T AR AL K2 315 &
a EOANE &N i S CEE RO ]
-

i, EENHB BB 5T

Q&— B 55 . E-mail: lidayu@ciomp. ac.
WY . E-mail: 1522921473@qq. com ——& )_



