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Research on the stitching method of massive aerial far-infrared images

with an inconsistent overlap rate

Gao Yan, Xiao Xiaoyue', Li Xiaohu, Zhu Hong, Tang Jin, Guo Fan
(School of Automation, Central South University, Changsha 410083, China)

Abstract: Far-infrared images have problems such as low resolution, large numbers of repetitive structures and
sparse structures. The stitching of this type of far-infrared image faces many challenges. Aiming at the far-
infrared image stitching in aerial scenes, this paper divides the image alignment process into sequential image
sequence alignment and multicolumn image alignment. Single-column images are based on nonmaximum
suppression to obtain the homography matrix, and the transfer relationship is derived for splicing. The image
stitching between columns is divided into grids, combined with regional similarity transformation and local
homography transformation to optimize the weight of the transformation matrix grid by grid and through the
recursion of grid transformation to achieve precise stitching. The methods used can avoid the problem of
disappearance of splicing features of multiple consecutive far-infrared images and adapt to the problem of
inconsistent overlap rate when in multicolumn image stitching, realizing the stitching of massive far-infrared
images.
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Fig.2 Comparison of the effect of uniform distribution of features on alignment ability
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80 m Proposed
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0
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image pairs

Sequence infrared
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Fig.11 Comparison of registration results
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(a) Gaussian distribution (b) Cauchy distribution
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Fig.12 Influence of different distribution functions on edge distortion
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Fig.13 Comparison of gray correction map
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Tab.2 Number comparison of multi-column image

mosaic with various methods

Stitching method APAP AANAP GSP Ours

Stitching rows 4 19 13 41

iz, M SCH Y TR TT DLSE LA T 41 S PEE
SCHOR G T b AR T LA R R
FPFEACR .l E WA AutoStitch, PTGui, ICE
(Microsoft Image Composite Editor) 1 3C Hf 7 He 51 X} 45
— LD MR B B R AT Rz, b AutoStitch Bf
R, RAE A R o PFH s B PR 45 2R i

% 3 M 14 FiR .

H1&] 14 AT A1, PTGui B4 56 80 57 MG, HSe
T 2R 0 AR X 55, 100 25850 47 A2 5 40 e 22
AE B 0 3 B A A T2 . PTGui P 2 3 55
PR, 2515 min SEPFHE . 1CE i 2 7k 5t i & K%

R 3 ERUEZTLSMEGHEHEER

Tab.3 Comparison of far-infrared image stitching

speed
Software  AutoStitch PTGui ICE Proposed
. . About About 7 min and
Time Failed 15 min 130 min 425

(c) Proposed
[ 14— LI MG DRSS AT L

Fig.14 Comparison of the first far-infrared image mosaic results
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SE B, H 30 AP 5 i i e s ) B

ShE A SCHR AR R ik A v, A A MR
PaE FREATRT L SE . A T 2H Akt 34 51, {fi ] APAP,

AANAP Fl GSP =B J5 1 35 A 52 90 56 B RS i) 4
LS, 530y A S5 BT Y ICE B0, PHE
RORMNE 15(a) 7R, BUSAELE AR, R 130 0 X3
WL T JCE PR I8, S vk nT DL SE AR 4 R
BRI PHE, PHEZBCR I 15(b) PR .

(a) ICE

(b) Proposed

P 15 55 ALl AR B X 1

Fig.15 Comparison of the sceond far-infrared image mosaic results
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