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Research Progress on Emotional Computation Technology Based on Semantic Analysis
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China)

Abstract: With the development of machine learning and application of big data, semantic-based emotional computing and analysis
technology plays a significant role in the research on human perception, attention, memory, decision-making, and social communication.
It affects not only the development in artificial intelligence technology, but also human/machine interaction and smart robot technology,
therefore drawing widespread interest from the academic and business communities. In this paper, based on the definition of affection and
the analysis of more than 90 emotional models, six vital problems and challenges in emotional computing are summarized as follows:
where is emotion stem from and how to represent their essential features; how to analyze and compute the emotion under the multi-model

environment; how to measure the influence of external factors on the process of emotional evolution; how to measure individual emotion
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by various of personalized characteristic; how to measure the crowed psychology and emotion and to analyze the mechanism about
propagation dynamics; and how to express the subtle emotion and optimize algorithms. Meanwhile, some theoretical research, technical
analysis and practical application are brought up to introduce the current work progress and trend for these technical challenges in order to
provide new research clues and directions for further study in the field of the semantic-based emotional computing.

Key words: emotional semantic analysis; artificial intelligence; affective evolutionary computing; crowd emotion; artificial emotion generation;

opinion mining
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Fig.1 Extended Plutchik emotion wheel model sketch map[*”)
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Fig.2 Schematic diagram of Hourglass model structure
2 Hourglass BB 5178 &
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Fig.3 A semantic-based hybrid computing framework®®

B3 BT SRR A T HAE 40

LA RS B 5 AR AR SRR S 1 8 Y, Qian 25 OV 5 2 DA (175 I ) e, 5 2 ) R0 RER 2
)R BB 9 F) 7 20 LSTM 5 1870 SRR ey 2% 18 >4 iy i) A1 AR AR B 1) R A5 IR0 A, 58 L T 4 i 5 22 0
WA AL T 453 2K bR K, 45 TP i) LSTM FIX ) LSTM PR A AsE 2 308 AT 18 i 2 6 P ERBSOR I, 2 T 5 2 LD Y X
] LSTM Jy idi AT S L K 175 12 0 R ff

2 K BIANTR] BT ST AU A AR SO I, A IR ] A (TR AR AE A O 22 S I AR SRR 1Y
V SCROR A 45 AL — 77 3 B30T 6 S A 0 = SO, 5 — T T 3 850 T A 2 0 A A A 15 SRR AL T R R AT W W 1)
SE LN T AR SUAS AR (IR 2 47 S ST AP R BRI 2 (T 50K M T2 T Word Embedding (11387155 5] 7
7k Tang 45 NUOSR T 3 Fiioh 28 000 265 S g 3 2% > R R A I8 (K 0N 7 5 (SSWE) 46 15 kA5 IR 40 1) O ] 1) 2 4 ¢
IS T DXl R SR P AN I A B PR SRR ] 1 B ) o ) o AR BE IR A LRI SSWE 7R 1A 17 Ik
R AIE AR Dl M A ST HE 4R o fR i N X Twitter P 2% ()15 K 73 S A %205 31 T 86.58%. Bollegala 45 AU it 1k 1 i
RN T 105 0 Y 38 AS [ U ) 15 I 23 D6 v G A 3 AN [ FR) H A bR 500k 2 ) R HCAE 58 00N H e 503 [+ i
LA TR AIE A P AU SRS PR 249 SRR 268 LA s AR AT ] s Q58 18 R ABER A (1 SCRS RS SR A 5[]
F147 LA Jog A 5 AL, 8 SR AT A 3 PR A L A R SRS 3538 B0 AU A ] ik A\ 22 ) v 52 6 4 SR WY, T o 75 J8 3] e A\ K
bk 3 A A ek B AT R IS R RS B LR G I o S k. 50 A0, 2 B B B R SO Ren A5 AP T B
i I 245 50 31 A P T Tweet (19955 1 L A5 FEAH 5 (1) Tweet o ik, BICKE SCAS P 3 56 A0 D Bl iR N 1) i, — D5 1D
5 18 B AE R Ao 28 1 245 A P P (K] i AR, 5 U L RS B 3L I ] 1) B AT RETC IR AR % Tweet 1)

© PEBEBPHIFST  hip:/www, jos. org. cn



2408 Journal of Software 3kfF34% Vol.29, No.8, August 2018

W ARSI IE 5 T SCRPAIE 2 TR P 22 S DR1 e 78 SR FH A [ 98 ] ik N SR B e ™ DS 200 2 0 1) i) it b, ) o
25 1 28 (1)t A 7 VS 1 Bl A 2800 T AR A R SIS B ol 1Y) 9% Sl & M 5 DT SR A B 28 TR I B 4 R 5 IR 55 41, |
SRTE 5 TR SOBSRIPE . B . SCAR A I 2 ROBERAAE, R 2 RO T AL3R . 38 5 SCHRHE 5 XURS S5 AN
AR AT 22 1) PR EAH S T, S 350 T R 0 1 3R R0 8 SUTR A 10 200 90173 B AT AR AT AE — S8 SR 1) B Bk .

2) HETE P 5

FETEE IR EAE AR B % 1B 27 LA RS 2SR A SR AT 18 SRR AR 1 R, X SRR AE AN AN B 45
fis EER. EUEL TR W FESIT R DL B 2 e A R I A R — 8 5 A A DG AR AT, T L iR U
Mel 53 RE(MFCC)M LPC 31385 R K I e dak B0 I T 35 M 25 55, DAL b, A 298 05 5 % SR A 455 1 TR 4 3
PRlEA S . LM . JLARIEMHE . MFCCs Rl Mel A1 fE 53 & REUEIL 101 4EFFAE ok RAETE 35 10175 k7).
[ii) i, 38 3 35 1 TR 1 BGR 0 T A openEAR (open-source emotion and affect recognition)”*f]4: # OpenSMILES
R AU AT DA S E R S AT ) & ShhE

I3 —J7 T, H 3K B8 AR A T LA 53 S Jed 308 P AR AU B A A S Pk A A1, v Jd S R AT 2 AN A
A 422 TR IS (1) 1) o 2 A 5 TR) R R AT D) R i I LA PR AR AT T 42 J R A Ui g e A 5 40 W £ J) 38 A AT 18R 4T
WG WEIAME . Jy 2555, IR TR QO B« R DL FAE) = 4 2 A A 200 v 4 JR SRR I X oo 0T R ) 18 SRR AIE 43
AT U 0 U0 AR DS L A SRR AR A58 FH T DX 40 R JBE AR A7 U, T A A R S K g 25 UV )
TR WU AT AR 4 P IR I B B R 4 SRR A % T I A5 6 S5 R AR A 4L A )
AR, R0 AT T E TR IRl R SEA0CRN L P e 45 KRR AIE (0 2 il b, 45 & R0 T rh oo S AN U A 1R, R B0
AN [F) 8 2 1) A D ) R I R S R B AT QT TR 2 AT R AR s — PR A R ) 7R ) T A0 A RS S R A A AT
B T R 7 2R B 1) ) H AT S R AR AN AR ) R — P R SR WL I O AN S A SR AR A O, [ B
WHBEHRTER . ER. M. BET . ES . BB RIRE SN R o BB AU,

M — AP B 57 R A AR IR AE 2 ) A A (¥ G 1B Hevner S Vel Xof 38 S 8 ik 3 37— A 17 KR AR R ok 3%
ANFAE . FPE BREL I G AENL. s SRR 8 SRS DL A 43 I IR IR 43 2T B 22 IR A U2
PN BE ST R AAT  E E  SR U7 B A IR Y RO R SR P SR SR B DG I B AU L 3L B, 5 A 3 A
S 1 75 105 B U A A G 9 I T LA T TR O AT R Erro 25 AUPRR A R TR A B (GMIM) B 6 K R
SEMBIME, A E L& MFCC 558 SRR ESEAT 70 28, 053R4 T 98% 1 1R Tl T A 28 AL I A 732 11 o K IR ol
75T T BRI (0 P SO T AT i 2 Park 25 A OV Bl A6 R i 28 14 25 (DRNIN) AR BN i () 1 26 1 3 2%
R I R B R AR DA LS 1 AN R 2 AN BRGEUZE Y AURT 4 AN T R RNN 5K 4 FlAS [
AR B AT 23 BT AR 51 78 A TR (R S A R, 1 38 A MERR S I B T 77 %. BRI, 76 5 AIURFAGE 40 28 2 m 6 e
) o Ak B D) 5 Ay T B v AR A ek DT R 1 G B, 3 AN AN e 4 e ke e IR R M R T R
[Fi) N, 5 SR FH A 20 M 55 T BRI AT 56 3%

3) ET RS

TEARBEAEZS T, NI 1] 350 2218 R AAE DA B A AR (1) 28 SAREAE (1) R0 T8 I o i B A R T2 L&
TSRS 5 PR B NTE 2 1% 0 2 v T R A R AF e A 22 e AR ME ] — A 48— 10 5 5k i Ekman #6565 A
MBS L N R R R T8 &L &L BBy 10X 5 PR A I BRI, 72 B A b Al 5 Friesen B — TR T
— AN TFIE B B 0 (action unit, R ERR AU) AT 2R 175 4w i 2 42 (facial action coding system, &% FACS),iX 2475 5))
FAIG(AU)IE I A TS T304 78 1Y) 64 AN AT IR L IR B SR 1k AH I IR R A AR AT, O BLAREAN S 1R #E I S0 T g i
HER Lb s AT B AN AT ) AU 24t m] AP Ok s SR 7 404k (1 I 2 1 B U 1] 4 o).

16 FACS BEAUEER |, Tian 458 NP2 T — 6T 2R (10 16 5 AL AFAS AL (MSFCM) AZBERLAS (AL 455 AN 7]
EI AT TR S WE S TT 01 WAL B LA JE B 5 T 5 DX A5 N Jad 350 DX 38 1) S A AR X B8 R I TR 4L
B LG T A A FEAEAEAS R BRBE T H A AR R AR e ), T3 A A AE I S A S0 5 JE B R R 5 TR AR
WSS FREBR T LR T R AB R AE A0, T B8 4 M 3R 7R 15 1K Matsumoto 56 ACKS Sk i 1038 Z04FAE B 1
A7 B AR DA A 5 4 PR 2 3448 Ja) 305 DS RE AT A N 380 T 19 SRR AT S 9 L, AT D N LA 5 R I A LA

© PEBEBPHIFST  hip:/www, jos. org. cn



B F AT B Bt A ARBr R 2409

LR R B8 5E T R SRS

[ Upper Face Action Units |

[ AUl AU 2 AU4 | AUS | AU6 AU7 |
T — |

P R R S IR R

Inner Brow | Outer Brow Brow Upper Lid Cheek Lid

Raiscr Raiscr Lowerer Raiscr Raiser Tightener
*AU 41 *AU 42 *AU 43 AU 44 AU 45 AU 46

s choEED oY

Lid Slit Eyes Squint Blink Wink
Droop Closed
Lower Face Action Units

AU 9 AU 10 AU 11 AU 12 AU 13 AU 14
-—_r — 5 e Le ——
— i =k = — =il =
Lip Corner

Nose Upper Lip | Nasolabial Cheek Dimpler

Wrinkler Raiser Deepener Puller Puffer

AU 15 AU 16 AU 17 AU 18 AU 20 AU 22
-l Y = .~ 3 =

R =S —dl Sdl = 2
Lip Corner | Lower Lip Chin Lip Lip Lip

Depressor | Depressor | Raiser Puckerer | Stretcher | Funneler

AU 23 AU 24 *AU 25 *AU 26 *AU 27 AU 28

= > Ak —=d

Lip Lip Lips Jaw Mouth Lip
Tightener Pressor Part Drop Stretch Suck

Fig.4 AU combination schematic in facial expression coding system'®¥
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Fig.6 Emotion prediction model based on state association
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Fig.7 Schematic diagram of emotion iterative regeneration model
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Fig.8 Basic structural features of the LSTM used by Wollmer
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Fig.10 Hierarchical concern network structure (HAN) model
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Fig.11 Topic-Based interaction and prediction process between different users
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Fig.12 Overall logical framework of artificial emotion generation
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Fig.13 Behavior analysis and evaluation framework based on group event characteristics
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