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Survey of methods for scene analysis and content processing in
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Abstract: In recent years, the rapid development of software and hardware technologies for acquiring and interacting
with panoramic content has led to a significant increase in the number of panoramic images and videos. Immersive
media with 360-degree panoramic images and videos as the main content has been widely used in the field of virtual
reality and enhancement implementation. Compared with traditional 2D images and videos, panoramic images and
videos can provide users with a new immersive experience. With wearable devices, users can freely watch the content
from all perspectives through head movement. At present, the number of panoramic images and videos has soared, but
it is usually difficult to obtain satisfactory panoramic images and videos, due to the difficulty in obtaining panoramic

content and the lack of effective editing tools. Therefore, analyzing and processing panoramic content with high
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quality has become an increasingly important research topic in the field of virtual reality. However, both in theory and

application, the analysis and processing of panoramic content face significant challenges. Despite this, there is a lack

of systematic and comprehensive summaries and research on the key issues in this field in existing literature. In order

to better promote research and application in this area, a survey was provided on the recent works of scene analysis

and content processing of panoramic images and videos. In terms of panoramic scene analysis, this survey reviewed

the research on depth learning networks, depth recovery, importance detection, and target detection for panoramic

images and videos. In terms of panoramic content processing, the survey analyzed the research on interactive

browsing, stabilization and correction, and content editing of panoramic image video. Finally, the overview was

summarized, with an outlook on future research trends in scene analysis and content processing of panoramic images

and videos under the stereo view.

Keywords: virtual reality; panoramic images and videos; scene analysis; content processing; stereoscopic views
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Table 1 Summary of research work on scene analysis of panoramic images and videos
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Fig. 5 The tangent-patch is proposed to remove panoramic distortions, and the token flows force the token positions to

fit the structure of the sofa better
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Fig. 8 Network for the saliency prediction of 360° images
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SRR LT VERAG T — @, (HIGFIELLT
R O |7 VR EARN LS A AR B 2L T 45
Jit; QML AN RIE, SRR AR
@WAER RS FE T ZEE Z B R
RS HEE, 55 3600 R A R, 454K
BRMH, SFEAEH T HBIAE B PMET .
BR[S]7E VR 2022 £ Bkl 7T s
AEELI 360°HLAT B AR 1l N AR AREL AR o 4Rt
VR k& T 4 MERTE, BRI T T
A3 FPIE TR 7%, PAK 2 FhIET4 A1
INEGEFRHES . EhRHEE). ERUEERY,
BRI 7R 75 B T B8 v FH P $ L B8 2 (1 B2 1k
M5, SEhikFrmSnsrik. i, BRIEHE
SV T HE B ASM:, ESIEIS 0.

KUMAR 25732 4 T Tourgether360° (& 11),
BEf% 122 P DL B E R =2 2 ) 1) 5 =Xl B fn 5
FL 360°HUFARAT o [ B AT 55 AT RIS 1) 3 A AL ) 45
B, SRR 360° AT Y . R %A B
SAFLESE F P A NA @RI A SRR f1], (B35
B 7 UL PR Z BT I L A A P R, S
FIH P #5 R B, Tourgether360°RE ML N H F 24t 5
H AR ISAL AL AT S = 1 SR, Hoidk—
BN T R R THITR% 5 BE 5 T O 2 8] S
T3 B R B 28 ELPR AR RO

B 11 360 i 17l B 77!

Fig. 11 Collaborative navigation of 360° videos

22 RS ERMRIE
SO 25 BRI IE 2 ZEEEST 360°HLATIH
TALER, o H AR ST W TR AL v 7
WERE . JUNG 25UV of by 5 v A P 5 Bl 0 AS X 5
PREURAL sE A ST IE R, $R T — A E S A5 A
BARRIET L . 7T WA 22 K s, FIH
Yy KT R BL2R BeA AR IE AN L IF RS
DFERE T RGN, RS aE HAE kAT
360°4x SRR T B R . A& 12 s, TR
AL 360°MHUE H A7 L8, HALME &R
IOPARCIE NP A NS R IR o S
KOPHU MR Hi 1 ¥R 4 ¥ 3D-2D J7 Ik HEAT 360° ¥4
Flo WINERM 3D MR A R AR
KB R AT SE ek, JFiEE 2D fUieirik ik
R BT A R AL PR B U B I o E— 2B T
— A RIERR YIS oA, Bes A ot
NRERF#ias). M2 SRS s E . 1277

[771



%4

WL, . RN S0 5 N AL B AL R 651

RAEHERYE . RROETE T DR AR RS T T B S
A2 T 2D A1 3D IR, JFE IR T 360°
IR 8535, a8 360 AL BE 3L 5E 1 1%
S LR . SHEN S5 08 1 445 3600004571 1

@.E‘
o
»e

(2) (b)

TANG %13 5 #F 52 i 7 W0 8 4 S LA I 47
VB AR LS, ST 360° A £ BHITT R IE )
T, Retgid A AT F P IERT 75 i A A kAT
TiAALIE, FEFEIN SR AL i iash . 2R
MR BL 710, Bl T AR PRI AL T
SCER[78IR M L% . sehbh, T isahfliit
f) 3D BRI AR T AG Y 38 1o 5 Al A e A 1A%
PESCHR[ 79100 75 2B LT % 1 o KT 5 BT IE 1Y
WEFCASIRATAE — Ll 5E S B ARNLIAE R S
B R AERABCR ARG FEIE I, 35 1 @A
THENRE IR, T LSS sk 8t . ok, 4
HATES2 AT R DAR S48 7 2R BRI
I, A DLSEILHERR RFAE R R . AR SR AT R TE X J7 TH
BRELIRRIE T 3604 % BN 1L 1A 2 2
AR R TT 1%, FFE— B TR T HdlE SR Bl
Tt
23 EREGIINASRwE

BEE VR BORKIRIEA TR, 360°4: 5 KGN
(ISR HOBORBR R 5y, 0o e o oS L AT DRk
PR AT Bk TR, SR EGIAEE
I EE AR RS T RN AN R
YOS Py R gmAs T LA A Z . — R,
FLIK 2D 1 i B R g R M BOR B 36004 5t 1A
SAEVERERRCR B A1, JRIAE T D360°4
s BE SCTERTE, BN IFE T 2D P
BT AGEA A, Syis s R A R A — EOA
EEE @eREM TR 1 360V, FitiE
WOEEZMEBRER, MBS HEERAENF

TR B ENE, SR T e A A SR R B 2y
TR, FERMAF T ERATIZEN 11 - RIS
¥ 2.5D Jri Tt 3D gk H B H A6 3D i23)
ZRIRE T35, HEPHEREINARE .

(©) (C)) (e)
Bl 12 360°FRAARML. A SAI LL S ARSI B0 5 1z S U () FHF 360°AHHL:  (b) 360°x180° 1) 4x BRI WL
(QIRIGHIBEIE; (DFE T IR L (e TR K 25
Fig. 12 Hand-held 360° camera, panoramic video, and the tracked motion before and after stabilization
((a) Hand-held 360° cameras; (b) Full-spherical 360°x180° video; (c) Original motion tracks;
(d) Pure rotation stabilization; (e) Deformed rotation stabilization)
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Fig. 15 360° panorama edit propagation based on the RBF interpolation'®® ((a) Input image; (b) Color quantization;
(c) Adaptive sampling; (d) RBF interpolation; (¢) Result rendering; (f) Spherical & Zoom-in views)
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