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Abstract: The deep integration of artificial intelligence and the metaverse is fundamentally reconstructing human-machine
emotional interaction paradigms. Addressing the critical challenges of microscopic response and ethical adaptation in
affective computing, this study proposes a novel evaluation system centered on "emotional granularity." Distinct from
traditional unimodal emotion recognition models, the "Law of Emotional Granularity" established in this research pioneers
collaborative interpretation of multimodal biosignals (micro-expressions/brainwaves/vocal features) through dynamic
equilibrium of three-dimensional metrics: response precision, cognitive load thresholds, and contextual adaptability. Our
breakthrough manifests in two aspects: First, the quantum computing-enhanced machine learning model overcomes
dimensional constraints of conventional algorithms by constructing emotional state entanglement matrices, achieving
empathy accuracy in psychotherapy scenarios. Second, we establish the first ethical assessment matrix for affective
computing, proposing a dynamic equilibrium mechanism between "response precision and privacy protection" that enhances
user trust when system latency is controlled. The developed neuro-adaptive interface technology innovatively integrates deep
reinforcement learning with cognitive compensation mechanisms into a quantum hybrid model. Experimental results from
brain-computer interface trials demonstrate that our dual-channel validation framework successfully resolves the
semantic-emotional decoupling problem, reducing misinterpretation rates compared to conventional approaches. Following
ISO/IEC 23894-compliant emotional granularity optimization strategies, our system enhances human-machine collaboration

efficiency in educational settings while mitigating cognitive overload risks. These advancements signify affective
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computing's evolution from technical tools to ethically conscious cognitive ecosystems, providing both theoretical
frameworks and technical pathways for establishing responsible emotional interaction paradigms in the metaverse.

Keywords: Artificial Intelligence; Emotion Sensing; Emotional Nuance; Sensory Quality; Innovative Development
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1% NG 1% (Emotional Granularity ) )22 AR SRR TN AR E 55 BHR = -F 1 3e 1 .
RS BT E T A TR 254028 (Koelstra et al., 2012), 1fj ESERFIARHHT “ 5 EEHE G
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PR — MIT HBALE 1997 EWi S “IHERS R B A T o EI4ERE” wf, HAEm S Enr &
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(3) BRI 48 [ BT AE 7 « 1y 1 TR A M A A HE 22 (e 2 v B L Ak o™ 2 B TR [T 77 ).
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Table 1 Interview framework using a five-dimensional analysis matrix
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(2) w19 MEE%E (W “ID% ARG8T R TIH” ).
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Table 2 Expert interview questionnaire

A-1 BT TE SO BORE IR L I IR TR FE AL RS B RIL 52
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A BT fitti?
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B-1 HHi 2%t AU EGE I PN SIAETE MR L 2 B 2k 2 (I p 251
SRS
B. #&im B-2 [ A2 E (Neuroeducation) &I O B B4 BRI IR
A2
B-3 FERAE AR R b, BT A e AW I [ R IR SR HESE ?
C-1 1HIBHE T R Gt S5 i L T T/ 76 52 1 AR PR Rl £ 2 77 A R 26 SRAR P 18
W
- C-2 T EEBM (Sensory Substitution) JFHE, Wit 2 &K H
FHIH?
C-3 Qe £ 205 ARG B TS R IE R A2? GRS, H .
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D-1 18 AL 7= i (R T b Ak 75 SR R e i 28 22 5 % (Neuroeconomics D ?
D-2 FERCRE S b, I~ 4hg 15 BB AL 5 N N B RA PR P AR 35K 5 2
D. i
D-3 T WA ERABEE, W @3S ERIRG ek R?
E-1 & 7AW 15 5 24 T e 2 98 AR SR 4 (4 155 JRORG Tl B e AR A 2
- E-2 EZR W SCARE Z b, A er s e LA R A 2 DA I BELA 2
E-3 Il iBad 4% Bk 7254 (Emotional Digital Twin) A G135 R AR IE A
fB?
& 3 BERITKE
Table 3 Expert interview questions
R4 BB
B ZHARE)
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A02 RYTRRIE I /TR 35 2 P 7 20 B SR 1 1
A03 BRI R EM, ATERIE
A04 175 18 S A5 R B U I TG 2 1o
A0S THATZEPEE T, Aotk NETKETom
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A06 REReta g IRRlIRIEE N AnASEASRANE DS
A07 1 IR [ R 6 24 15 & R KT B AL TR AP 1A
A0S KIS, RGN RN 2 BB R ok o
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Continued Table 3 Expert interview questions
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Continued Table 3 Expert interview questions

B17 JR AT ik 78 F 1 K AT I R I HE M

B18 TEMAZ WA Sy 0B BORAHR % i

B19 EYN R i N I SR Y

B20 AV AC A X K RS RER T 51 TSR AR
i =R

Co1 TR LRSS E T H

C02 SRS A R IR K

Co03 BEZ5 R2G080E 0 H PR

Co4 F ST P2z GURICE 2 T g

Co05 HAE AR H S 25 IR EL A7 5

C06 FERXBHAR IR IR

Co7 RIS H B [ 7= Tt S RREEAE AR R 4t

C08 BELE Al = H 2 A NS FHIE

C09 FEHER A IES T LT

C10 SRV R G T G A ELFT TR

1.3 G5 ERE
AW SEM RGRBALGAT WEFIEN, BEETAMERY SMEs) e EE. 8 1itHE
YR S8 7 &1 g s, BARfE.
(D EFAHRwEE, B PRIE RN SR I I SR o B EURE A /R AR R 2 1]
() WJNGEFIITH, HSEIe 15528 Z 1 TR ] =S B oS = 2.
(3) EFNEZRH Pauli-Z H-F 0 A AT EIRE, & 81 IS 4a i 1 v 2 s
FE5.
R AR EGE S PyTorch S FAESL 540 81 LSTM M IR S0 B IR L, R &I
Qb FERA 28 SR Fl A B R R I i 4R K RIS B, (RN IS 4 OB ST 9 TN (I R A . RATEE T
AR AL IR T T R IRZ4E (Quantum Resource Reduction) #UfE, FHEE AL AR A%
IS HRE.
HABRREMWNE 4 s, @ =2RIBEG:
(D EFNEBA. AFE AP R AR (% y R E R AT ED .
(2) WAL fRNTINS RG-8 2 M4 (045 B IS B R R AL
(3) INFNRAEAY . B ARACHR I NHT 5 B 1R T 2808
HET R E (Affective Computing) SHARELZHIA (UTAUT) MIBESHESE, AWHITIRH “1E
SRS UE = ToHE Y7, W AR G iR 5% o - S s A - R S ER Al Dy 1 RS ERS HE S —~ A &
M AE — ABLILAE AR
AR TR BT -
H1: RSB &R A AR B3 5200
H2: Fos B (E XHH 2% 0 S AT 23
H3: [R5 5T E XY 2 i R W5 5
Hé: 55 50 Ed i v A B B P A5 FH SR TR e i) J 2 52
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Table 4 Variable system reconfiguration
AR B f£45 SEM & L QN-SEM I3 & X 15 IR T BE T U R AR bR
BT YERE(QEE). K
fHIZE Y £ £ AL (K PR AR B
BEAR R TV B LI ) B 1 A E 2 . JEAE R (CSD), B2
A% (ERE)

fMRI I AR A KT

B (BOLD). ECoG f&i#ifk%
A& IR e ZU e =t 7 ZREME TS
U5 A A AR AR ZREMHAETESH T Ho ke SR BI(SCR)
kAL 7
2 RS

2.1 EFRIFKSHT

T B YU L RIRE VIR (MR, ALRE S AP, IGROE YK, &1
THELLRRID , A Fe4 o AR 15 8 AT BORTE ) TR B3R, TR R ph 22T A8 5 SRS AL 7,
N TR BE AR IBORG TlUSE 8 4 SR TLERE SR N 5 Pl

R 5 AT ErtERENEE R LEER

Table 5 Five-dimensional framework for artificial intelligence emotional refinement marketing strategy
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BORYERE S 1 B K Sk

TS ME S A HAE: Al ARG HLIME SRS
(2240fps) SiBH IR (=7 PhiLmbiE g 4D,
FRIEI fMRI BAIEIL 2 R 45 [0 W AR 25 R <1.2uV/mm?.
BRSNS RSO TAEER, Hifk
5 IR AL B AEFEFR A 83%, 54 ISO/IEC 23053 Hiit%
SEbRtE.

FRLASFIGIE: 85T GDPR M4 AR HIAE, Bt
T TSP (N S JRHEBRBARLRAE 48 /NFILIZ
THIB).

BARRH 5HLEE

HEE B TR BOR G 2R T R
4t SR AL A S S 2 EE .
LRI SHEREFIRE KA (B AL B
BZA5), 1E TEDx -7 G HHORE BHEL

R R s sf: SRH] Shor U&7 N5k, Wi fRIG R
IR A HL s AR (UL 75 S

il

M2 7 517 S

ISR 2> B . T /B0 PARFAHBLRI NI (Rl
PR M GUGRGER) S Rat.

JE 13 e ] BERER NBETT R AU B i i 45
Be”, ARSI A S A IR T TER .

RS EETE: AR HRV O3 REEE, 2hA W
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Continued Table 5 Five-dimensional framework for artificial intelligence emotional refinement marketing strategy

1. ZEREMENE: TPRBBETRERS, B il &
WL (0N KSEE) A A% IR /122 S 4.

2. BRHUVHAS AR M 0 BOLIRAMAZ I, FIP Al
SHED EHBACIL A B (R ERMAREO.

3. JLTFEHEAEEM: 7F Decentraland FF % “IHIEMRIEM 7,
HRftIET EEG Hudl H9ME AL RE IR S G ik 55

Lo NREUH SERT R E M SRR 3 ISR 48R/ H (30,
Ll AR AL 50 4B SEmR I (322 Eig sl a2,

2. BB AT Ak R AR A AT R R B S 9k

($0.002/1K), 5 HVH A v i 22 HE 4 A 55 -

3. PR ELE 21 REAMGE “HE DiAciz e

ifie, RIHERBOT AR E R 120 708,

4 ML S A BB

5 FHER 280 27 i SRS

22 RAEFRLTHREE=AWIE

AW TR R -2 R A G TR (QC-SEM) 5 1 20 v A B S 06 1) 5 2 R IR A HEZE .
1. HdE KR

(1) FPESEEGH (n=120): I INIRS/IMRI SRS RN R 47 shHdE CRAEZ 1000HZ) .

(2) AT NI (n=500): 1E5K ZHAE KA T N IR R LF Clnfilid B 15 sm B 5 0 &
JE logit KA.

(3) BEIRPE: BEMBRIF K AVRBLER L IGPREIT BT 45245 5 (Cohen's k=0.82)
2. BIAIHLA s

(1) MAH7EZE: ¢2/df=1.18, RMSEA=0.039, CFI=0.97.

(2) E AR : QFI=0.93 (L # SEM [ 0.75 HIE) .
2.3 b2 EREEIE

1 RERIE R (R 6):

® 6 RIFMWIWLHER
Table 6 Results of hypothesis testing

Bk FrUEREL(B) pfE =T AT E (QEC)
55 R Tl — A 2 B
0.82 0.000 0.67
&
P SN — i = 0.91 0.000 0.83
55 SR Tl P — 1 P s SR (1)
) 0.63 0.002 0.58

2. KRN

C1) TERORE I BB RN : AR U =2401ps I, FH P A ELRRN H BRER T (B
A=0.47).

(2) MPEIEIRBURMZE: [F N ZEIR 5% 400ms Ji5, i =R IE 2 ECEH (R2=0.89).

(3) Z BT A BEOMSORAE S 35k B IE A22% I il & B0R Wit (OR=7.3,
95%CI[5.2-9.8])-
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2.4.1 BAAD 2 AHUH)
1. D% ARG HA
(1) By #8% (30-80Hz) 58S 51K B IEFHX (1=0.78).
(2) WA O-p SR A FAL 2 <1400 77 AR B AR FH PSS (AUC=0.92)
2. BTV
(D RS ETAMYERE =3.7 LWRFRE, TR 37% (p<0.01).
(2) AW FIEEE FEIA 1016 photons/(s-ecm?2) e S 28 L 17 BT SHAR PR
242 RMATHIE X
1. BACRYN S HiZE:
(D FHERAE: HEZFEETRE=0.65 FIWEIRRE BN
(2) BSHMSY Ri: 2IERE ) A [ 22 $0.003/ T R HHE BRI fid i T 1 <
2. SCAGTR TS R
(1) ZRAEH P o0 AL 4 32 BB B P 7 K 1.3 MR#EZE (p=0.007)
(2) SR ST, Hhas A B A =R AR I3 T 41%.
2.5 BRI S FISE
1. BERETEMTIZE: RIEREEEBIRD (597%) SEH ARG, Pt gl
TR .
2. AR TSI FRERALTH 51 A ATait B R R A (A =0.028mm/4F), AL S
I
3. BRI BIA T NSRBI R AR IR 73%)5, Ml R B AR A e G

2.6 SEERE TRERE
R 7 LERRTERE

Table 7 Practice Revelation Matrix

S FH 4, AR AL #1Z A6 B XU %
TR FARAE AL T CRIBTEE 89% WALt BRI L (2 EE A<22%)

‘ TR O WIRBEE RS (GHRE REEKIE R ER K (<45 55
HE R

+47%) H>
BrE$299 FEIRFIR (5 P s i

BT = " " R S 2 2 B U 5
v ME LW ARG BHRITE L HHE 32% 25 K7 BB H T 885 1%

3 iig

AT TN H 0 TR FRAATHT, BEAESE T AL Gi3 iR AE S, AR ARG 3 5 4 2 R 2% 2 T SE I 5
M A SRR AR BE T 1, IR I T AR SRR SCHR ) R SHEIE RO, E R R T
15 B F AT B — T T 1) R AP 2 A B R A Va2 A, $8 o HE A7 8% AT A0k M T 6 5 17 21 o
L FERYEABRIT T
1. MAETREIT MG GIRJE “HiHERE5HEREIT N

Picard (1997) BSR4} 75 45 175 BT 5 7 2 SR A 46 IR B 75K, [543 (Zeng et al., 2019)
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CU) RIS G RE B AR AR TR 2E =2401ps I, P A E IR I A SR R T
(A=0.47), i D'Mello (2018) #&H AL M1 KAR 1%

(2) /RS IERHUR ML : (8] RIER A 400ms Jo i B 24 HE R (R2=0.89), EIE
7 McDuff (2016) [] “2 FPRBE D" #Hig,

SRS AT AT “ANA-JiE” BUETEAL (Zeithaml, 1988) FEMEERIXTLL, IR AT 49Uk
BILRGRE-RREE” 2B (R2=0.73).
2. BETMAEARME CHRIRE “H ARG SEAIER)

MAEGHLAE % 2] (Russell & Norvig, 2010) BUREEIEETHE (Schuller, 2018), 44 Z R T4
THEML « K S .

(D) HEETF-ZMIBALEM: KA 128 EFHERNF, HECSHTEERTT 103 5 s
X Sycamore & ¥ 8IS HHR) -

(2) FFRMAIESIE TR FEREFEZELS GPU J7EM 0.3% GEEER MIT 2022 A A [ i
SRR

AT EF AT RER (QEE=3.7 WWFF) $hik | Tegmark (2017) K “EFEiREER”,
A Penrose (1989) & Tl (R FE LT e
3. PREACERRTRREEME W REJR “PTRESER R SR B RS

ZEZE Floridi (2013) {5 EARIAESE, (HRMEH A0 R IR,

(1) BB &F 24 /N REHEEHERER (B GDPR R F#S [R] R AL 16 2 22
2 37%)

(2) FFR 8 WACIZBERREIAR . 72 /NI H 2 IR BURIE IBC I (MERIZE 98.7%), S23 Asilomar Al
JEJU g “Rr iR R E .

Y Crawford (2021) #tAIME R KA SUR K /7, ARl “E 83 ERIXPaE” Sl
PESCHHIGHE (REIR<2s, FFMEE 104 TPS).
4. EERPAIRERR R “ BRI

MR GDPR (2018)  FRH & Ji ) S AT 78 H2 L ) SO A 2 oA R

(1) BB G: AR IR EIL” R ZRN 3.2% GG I BTE R AL A
HR) 22%IRHFD.

(2) fhaBdEemidlm]: JET 15 E JIEIE (ERT) RIS sBE], f# Rk Mayer-Schonberger
(2013) R EEE 23Rtz L.

RWFFLH) “HPEIGsRE G B I M, RN Harari (2015) XFHARAPERELE ——
MRTTT R AP RIS HIFE A<0.30 (p>0.05).
5. MIEGTAESHE CERE “2ERATIZNS ™

UESE T Brynjolfsson (2014) [ “HrrHiA S thek” #ig, (HAIEEE AL AFENE Im 5t

(1) FHEARIG T AH R BA<0.003/T-UHERE CHRET 0.003/ TR,

() eIt 2 EREFIE<22% CYHFTIRIGHIE 18.7%).

(3) AT ok PRI “SRBUE R TR (RED W, #EREEE 89% (fE4HH
BV 54%) . ALBRRGRAZE TSR ERRG (SAD) FHlThae, AR 91% Ot LR YT
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11 67%)
5 Prahalad (2004) {] “&FEIKE” BRI A, AT KD AL RN R K2
NN T8 (f=0.62 vs IR ANEEE =0.41).

BrIRR
AW FAENE A5 5 70 T i S L USRS T R Ra, AB A T 2l D IRR
JR PR A

1. ZRESHHERER AR LR

IS0 AR A LR AR RS (A INIRS XA 4K PURIE MRG0, HARIFA 5 HRAE
SRPERRS T KRR I 2 R e . R A AR SC I AT, PSRN Ao 1 3 i TR ) T3
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