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Image Stitching focused on Priority Object using Deep Learning
based Object Detection

Seongbae Rhee”, Jeonho Kang®, and Kyuheon Kim®*
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Abstract

Recently, the use of immersive media contents representing Panorama and 360° video is increasing. Since the viewing angle is
limited to generate the content through a general camera, image stitching is mainly used to combine images taken with multiple
cameras into one image having a wide field of view. However, if the parallax between the cameras is large, parallax distortion
may occur in the stitched image, which disturbs the user's content immersion, thus an image stitching overcoming parallax
distortion is required. The existing Seam Optimization based image stitching method to overcome parallax distortion uses energy
function or object segment information to reflect the location information of objects, but the initial seam generation location,
background information, performance of the object detector, and placement of objects may limit application. Therefore, in this
paper, we propose an image stitching method that can overcome the limitations of the existing method by adding a weight value
set differently according to the type of object to the energy value using object detection based on deep learning.
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Fig. 4. Misdetection of object segment
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(a) Segmentation

(c) Segmentation + Edge
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Fig. 8. Example of expanding the segment region
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i

o 712 A7 A o

e UH HE} f‘li} i

Of
o
Ir
o
)
oo 2 e
.
=

@m
1o 4y oo

o
i)Y oX ol
2
ox [

o
ox

S
>
it
tjo
Y
i
ol
B
b
ol

A
= AR ef=tol B 4 9l
19 159 (@)= (b)°ll st 7] =
= 28 93] 71%— Pr oA Al of o] A8}
= Ae O9 182 e
o ek o] Heid M A}% AE 7Eold 93 W A=
& AZFIA Fohs A9, Al 71selM AR 941%1 Eig

o

N
ofn r|r
2
R}
ot

l
i
>
it
ES
N
o 7

e

km
)
J%
ru;
4

@ 5 vk AT Aol YA, ol A A5 T
9ol AR AN AERA Bae AR 2948

N2 golsta, sy Fezol tiated s5dozy 2
Stk ool FRT FHAE SEe geld 7 A
AZ 78S 88T A4S, & =RdA Atake " 7

712 A2 QA UA #4 7)) Seam Opti-
xq_g_%l [;H i]:]. %% ﬁ;d,q /\F,]z] Oﬂ}\l-
o=

71E 9% 2R Z1Eel 7R AR g5 Al
7] 913} Seam Optimization 715+ G4+ 2~E]% Wy ol

g3t AHE 9
A HEE Seam A FHo ¥ }3‘11’/} A= 1B SRS B
s 8 S A Bl ﬂ AbEell tiste] 7hE
2] AAo] A= O, Seam YA 7] $1A]ol upEhA
AlZF e =to] S = SN, AA A IHEES &85
W w7 AEE AE vhgetA] Xkl HAE719 A
o wheh A} sl =o] WA = SIQUTh B, oY B
FHOE YA AkE 9ol FHE e EnkE
Seam AJAJo] AlgE k= A7 AT

YA §42 olgar 44 Hl Eg 4

O

rl
rl

ojell ¥ =& At Held 7wk Abw HEE 2
&8 FAES Ak S 9T ZEACAE VIS A

A A A|A F ghe wEeR, Jeld 714 Instance

ol me vg2A A

71& Seam A4 A=A A8 A}

segmentations £ HE AMRS £
4E 7IEAE Hst,

S FE319 e, g#yd 714l Instance segmentation 7]&
o] &3 HAE 452 B flste AF vx 9
WellA &34 JRE FZ310, AHEo] 243 widd &
AEF AFES] A IWE o9& E}X}S}‘ﬁi} T3 AR 7
=5 HAE @ A&sto] AA} sf5po] AASE A
O AF AFE T3l GRATFEMN, AL 7)o 71E A
717 Q1A oA §4E &-83}= Seam Optimization 7]
Lo ALYS W Bop 2 T4 2EA S g5
T A+S ASTsAh

F7t=, 98 71gk

AHE AES ALsle] AMES B F
Al SHlE SeamS AA S

FHoz g4



(1]

[2]

B3]

[4]

[3]

[6]

(7

8 (References)

Im, Jiheon, et al. "Images Grouping Technology based on Camera
Sensors for Efficient Stitching of Multiple Images." Journal of
Broadcast Engineering, Vol.22, No.6, pp.713-723, 2017.

R. Szeliski, “Image Alignment and Stitching: A Tutorial.” Foundations
and Trends in Computer Graphics and Computer Vision, Vol. 2, No.1,
2006.

Rhee, Seongbae, Jeonho Kang, and Kyuheon Kim. "Local Differential
Pixel Assessment Method for Image Stitching." Journal of Broadcast
Engineering, Vol.24, No.5, pp.775-784, 2019

Wei, L. Y. U,, et al. "A survey on image and video stitching." Virtual
Reality & Intelligent Hardware Vol. 1, No.1 pp.55-83, 2019.

Zhang, Guofeng, et al. "Multi-viewpoint panorama construction with
wide-baseline images." IEEE Transactions on Image Processing,
Vol.25, No.7, pp.3099-3111, 2016.

Lin, Kaimo, et al. "Seagull: Seam-guided local alignment for paral-
lax-tolerant image stitching." European conference on computer
vision. Springer, Cham, 2016.

Avidan, Shai, and Ariel Shamir. "Seam carving for content-aware im-

o o uf

- 20194 2 : B
‘__ - 20194 38 ~ &XY : As|Cystm MAl=st

- 20124 33 ~ 20154 23 :
- 20154 33 ~ §ixf :

- FUMZOF: FaHE,

X X A

H3|CHEHD MAFZEtDE Z5AL
o MARY
- ORCID : https://orcid. org/OOOO -0002-7392-6870

- FomiEol: g2, YAz, 2
NL

ZE[D|C]of AlAR

A g -
- 20104 28 : H3|C§Eim MAFZSID} ZatA}
- 20124 28 : Z3stm Xﬂ}—ﬁim} g§+ IA

age resizing." ACM SIGGRAPH 2007 papers. pp.10-es, 2007.

[8] TANG, Yu; JIANG, Huiyan. “Highly efficient image stitching based
on energy map“. In: 2009 2nd International Congress on Image and
Signal Processing IEEE, pp.1-5, 2009.

[9] TANG, Yu; SHIN, Jungpil. “Image stitching with efficient brightness
fusion and automatic content awareness.”. International Conference on
Signal Processing and Multimedia Applications (SIGMAP), pp.60-66,
2014.

[10] Abdukholikov, Murodjon, and Taegkeun Whangbo. "Fast image
stitching method for handling dynamic object problems in Panoramic
Images." KSII Transactions on Internet & Information Systems,
Vol.11, No.11, 2017.

[11] Kang, Jeonho, et al. "Minimum Error Seam-Based Efficient Panorama
Video Stitching Method Robust to Parallax." IEEE Access 7, pp.
167127-167140, 2019.

[12] Rhee, Seongbae, Jeonho Kang, and Kyuheon Kim. "Parallax Distortion
Detection and Correction Method for Video Stitching by using LDPM
Image Assessment." Journal of Broadcast Engineering, Vol.25, No.5,
pp.685-697, 2020.

[13] He, Kaiming, et al. "Mask r-cnn." Proceedings of the IEEE interna-
tional conference on computer vision, pp.2961-2969, 2017.

[14] Bolya, Daniel, et al. "Yolact: Real-time instance segmentation."
Proceedings of the IEEE international conference on computer vision.,
pp.9157-9166, 2019.

[15] Rublee, Ethan, et al. "ORB: An efficient alternative to SIFT or SURF."
2011 International IEEE,
pp.2564-2571,2011.

conference on computer vision.

H

7*°|£H°*" "*K%i* f BRALFRS
- ORCID : http:/lorcid.org/0000-0003-4405-3879
HE|O|C|of AJAE CIX|E CHEfaiuts

So



oldul 2 291 Held /W AR HES 28T e AR T I8 2EA 897
(Seongbae Rhee et al.: Image Stitching focused on Priority Object using Deep Learning based Object Detection)

X XA

4+
- 19894 23 : StUTHsim MASSIH SSHAL
- 19924 98l . A= University of Newcastle upon Tyne X7|XXl5stnt

- 199611 78 : A= University of Newcastle upon Tyne X7|MXZ8tat Z5HEAL
- 19964 ~ 19974 : ¥= University of Sheffield, Research Fellow
- 1997 ~ 20064 : SIRAAISAIAT R CHEIFHD|C|{ATEIE
- 2006 ~ SAY - As|cHetul MAPHECHs
- ORCID : http://orcid.org/0000-0003-1553-936X

Z1

- FUMEOF: LIRS WS, JaXz|, ZelOCiof S, LA et Us

S o




