TENMBZ5HE 1673-9418/2024/18(02)-0465-12
Journal of Frontiers of Computer Science and Technology doi: 10.3778/j.issn.1673-9418.2210096

LRl U W o o (1 I R B B e A R RS JFHRIE(0SID)

BRI, AR, FE2Z
REMZKF BIFR,XZ 300222
+ 81544 E-mail: huguolin@stu.tjufe.edu.cn

i B AEA IR AT ANBERADER—ARBEAZEI S AR LERRGENE NG T A
— R HPER LS, B RZ AT A T RRERIT RN RFEGRR T R, BERSH B BT RN
WRT, e MRAGFELLERAEZHRLZAZAYTEFTEEZL BN ELHN X, A LR PR, BT —H
AT RAALFNENEANTHENELA L, A ANRREFITHER—AEL4E25000KE R RES
NG R HBEEFPRBEAREEOHFIE, NAEE>XE A TAN RSP EMENGTNHEEE
B, AR, ATHRIEEEZERAENR , X T —HIRXVARELRREALERETH X, RE, X THRER
MEEODEEEME A TR X BEFTRXALENRAA IS I &, YT PRI ITEEE G
KR 32 JE S S Fe tE R0 28 Ml SR B A R B AR R RN, RIG, EWANAREAHE
AT P HZAEFRATT ER, FAINERERFR FARRKBEGART SN BIET Z L kO EHEFR
S C

TRl i) B WAIL S 5 b B AL s P X L& R it A%

Citkbr i A P RS TP391.41

Emotional Rendering of 3D Indoor Scene with Chinese Elements
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Abstract: One of the challenging tasks is to use computer technology to automatically design a virtual indoor scene
that both satisfies realness and matches the target emotion. The subjective nature of emotions brings-uncertainty of
results. At present, there is a lack of approach to identify and evaluate emotion of indoor scenes. In addition, under
the premise of fully considering emotional appeals, the authenticity of scene is‘also one of important factors in in-
door scene design. Aiming at above problems, a novel optimization algorithm ‘combining Chinese elements for in-
door scenes rendering is proposed. Firstly, an emotion classifier is trained to identify and evaluate the emotion with
the features extracted via deep learning from a indoor scene dataset containing 25000 images. Secondly, in order to
ensure the authenticity of rendering results, an algorithm_ is proposed to evaluate how realistic the colors of the
objects’ textures. Next, an algorithm is designed to.render indoor scene automatically according to the target emo-
tion. Then, a style transfer algorithm integrating with Chinese elements is used to carry out fine-grained refinement
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processing on the furnishings in an indoor scene, improve the spatial connotation, cultural connotation and emotional

expression of rendering results, and enhance the visual appeal. Finally, the approach is tested in four indoor scenes,

and the correctness and effectiveness of the approach are verified through statistical analysis of results and user sur-

vey data.
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Fig.10 Box plot of participant ratings
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Fig.11 Emotion recognition of scenes
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Table 2 Results of histogram comparison

Index Datasets Results
BHA 0.469 0.476
CORREL 0.503 0.540

W 2 FioR 6 B 7 B He A i 4 SR v, BT A EL I
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Table 3 p-values of conducting t-tests on task scenes

Scene R.D.Rm R.LRm C.Bd S.Bd M.Bd PBd. R.Bd

Gt FR R EZ S, RD.RmAR.LRmMCFEES
14T M%7, C.Bd.S.Bd.M.Bd . P.Bd #Il R.Bd 43
R HFIEL AR M= S5

N3 3R K58 /AT 9 H B2 T 8 B4
SCPE A Z [ AT AT 35 25 5 . AN R 2 A LR 5
1) p (AR ER 53 KT 0.05, LI AFTE B ¥k 22 5% . W
TS 4 3.920 4y, RIS 57N A S L
GERA NG p AR T 0.05 M th I K2 ¥k A 5
TR RN 3 S AT e, 5 A A v 1 5
ARG, TR T8 1Y h 2 37 5005 00 B R AT Hotl 37 5, JF
YA N R A T R B, TR 25 R
AR LD 2 R AN RIS RGN, h T LR
L AP 2R Y5, FEARSEIES T 0] DLtk — 2 F
T FH—F A T EBAERMER T ROAEE S
TR 26 1 s o

User study?2: il H oo R FA LG Ao &
B Z 5N N 3 5 00 A 0 AR AL
Fe <5 Likert & £ X R TRy , R A BN T
SEHIPESY .

A4 BPEA DS 5 p 1

Table 4 p-valuesof two-sample two-tail test

R.D.Rm — 0.528 0.491 0.663 0.927 0.164 0.013
R.L.Rm — 0.182 0.192 0.58870.415 0.075
C.Bd — 0.776 0.431 0.007 0.001
S.Bd — 0.579 0.065 0.002
M.Bd — 0.175 0.017
PBd — 0414
R.Bd —

Scene No style transfer ~ Style transfer  p-value
Cheerful dining room 3.64 4.32 0.006
Cheerful-bedroom 3.85 4.45 0.008
Peaceful living room 3.92 4.50 0.025

UNZ 4 Jr 7 AR SO SRR A5 R AT 1 XUREAS XU
K5, F5 AR R CT B9 37 50 e 2R AT U BT A p (H
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Fig.12 Results of user study 3
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Table 5 p-values of Chi-squared test

Scene Q1 p-value Q2 p-value
Bathroom real <0.01 0.04
Bedroom real <0.01 0.30
Dining room real <0.01 <0.01
Living room real <0.01 0.04
Bathroom peaceful <0.01 <0.01
Bedroom scary <0.01 0.06
Dining room cheerful <0.01 <0.01
Living room melancholy <0.01 <0.01
Living room romantic <0.01 <0.01
Bathroom peaceful mood only <0.01 <0.01
Bedroom scary mood only <0.01 0.10
Dining room cheerful mood only <0.01 0.01
Living room melancholy mood only <0.01 <0.0%
Living room romantic mood only <0.01 0.70
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