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1. #A#4 54 (Deep Neural Networks, DNN) @ 7 & 4 ‘g e it §3%
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2 Design of Intelligent Customer Service Report System Based on Automatic Speech Recognition and
Text Classification.

https://www.e3s-conferences.org/articles/e3sconf/abs/2021/71/e3sconf wifsdi2021_01064/e3sconf wfs
di2021_01064.html

24 Anand, A., & Shanmugam, R. (2021). Voice speech and recognition—an overview. In Proceedings of
3rd International Conference on Computing Informatics and Networks: ICCIN 2020 (pp. 347-356).
Springer Singapore.
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a & FiE s mﬁi%l a1 ¥ R oenjEes Sodiee 35 ReLU ~ Sigmoid 2 Tanh :

a=06(z)
(2) * » B3 (Backpropagation) :

o A o APRIFE > DNN ¢ @ % - B A SR FE 7? B B e
2B anEL o F Rendf 2 S 327 A (MSE)& 2 = 44
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o BELARPHBATEEF (AL W=W—y0l/,, o A9 gig
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5 Yin, Y., Wu, M., Wang, X., & Huang, X. (2021, December). Speech recognition for power customer
service based on dnn and cnn models. In International Forum on Digital TV and Wireless Multimedia
Communications (pp. 453-468). Singapore: Springer Singapore.

% Kim, M., & Kim, J. (2024). Artificial intelligence in voice assistants: User benefits explored.
International Journal of Consumer Studies, 48(2), e13019.
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2 Roslan, F. A. B. M., & Ahmad, N. B. (2023). The rise of Al-powered voice assistants: Analyzing their
transformative impact on modern customer service paradigms and consumer expectations. Quarterly
Journal of Emerging Technologies and Innovations, 8(3), 33-64.

8 Mu, Z., Yang, X., & Dong, Y. (2021). Review of end-to-end speech synthesis technology based on
deep learning. arXiv preprint arXiv:2104.09995.
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F(t) =Fy - (1 + asin(2mft))

Q) FR*E (Affective Computing (Emotion)): p* FojiF g feihw] ~ f2 8~ a2 {e
AR ~ 233 ERAY > PEELFR DTG FTUE R
o R ke 2 m'i—&;}* B o kR R P s BREEBE
w23 blde kBB e dr &2 FREREL 7 FROOY R &
FEE 2R EIRFECIRBTEY BRI AGER BV
FPFHO A H A R E e B 0 SLE PRI RPN IMBLL
Hex(n)4 5 aH*

N-1
E=log( ) [x(w)?
n=0

(3) =+ ~ 3 (Speech Separat1on) e iﬁ:ﬁr'«u‘ﬁ»f o
REE R S F"-‘Pr']:] HRER o T BT A A g?i'ai“v%%ﬁﬁfﬁ" LR H o
IR AR - L F;;»ﬁm)’? S o JKm & B
Hﬂ%’f%“'*ié‘é 0o H 8 LA e 0 #- 5 R ‘éiﬁ gnER GHA T AR E
BE R fe REEEEE ENPEIVASE ' S L - B ) B X(t){,w'fr;m %!fu v s 1 (1)
A% iBREE At G5 0 n()AT F ok

N
x(©) = ) 5i(®) +n(0)
i=1
@ p k4 3 (Blind Source Separation, BSS)shptjirt » i * fh 2 = A 4 47
(ICA)E gl af vl  HPXEREGHEL  WE-
A et > SE A Bl chig BB o
S=WX
i FoE e g f’""]fr’ lﬁ"f@i w7 E G ‘* FR gpkvens g o B ET P
i 59 L M RJE wﬁm{a%ﬁ’mﬁy””ﬁwip%‘iﬁﬁﬂmmﬁ
W o

(4)

1

4 %) (Speaker Diarization): J* B sty 5 e w3 *i;‘ g ¢ A Bt gk

TRPEP A AR TR AL LR B B REEPEF o v E Y
ow) ¥ e A e LA ﬂmpqﬁkmwéfa f/w\*‘rfr?#&l"ﬁﬂiﬁé T
ﬂ}jr.aﬁ K 54431 Eo o i T L_#'i‘ﬁiﬁg’* F o F‘ i“\q ;};P; J;{c’ ﬁﬁ""* ;l};g,df,t;!z
m#—*rf‘ﬁ: COF H endE i d JEAF I S i e (MFCC) 2 R P £ L A

i)

¥ Li, X, & Lin, R. (2021, December). Speech emotion recognition for power customer service. In 2021
7th In-ternational Conference on Computer and Communications (ICCC) (pp. 514-518). IEEE.

30 Sheehan, B., Jin, H. S., & Gottlieb, U. (2020). Customer service chatbots: Anthropomorphism and
adop-tion. Journal of Business Research, 115, 14-24.

81 Zajic, Z., KuneSova, M., & Miiller, L. (2021, September). Applying EEND diarization to telephone
recordings from a call center. In International Conference on Speech and Computer (pp. 807-817). Cham:
Springer International Publishing.
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R CEFE RS E R e 5 SRR LB
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Output Speech = Vocoder(y)
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BRET PR A BT o0 % %ammi%%f3ﬁ°éﬁéﬁ
B 0 S RR G S 4 ok F oA et S Bl 0 BB
FRen® » 3 hflis
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“w@%r%mawﬁm{%war%ummﬁﬁ%ﬁbﬁ%fwwmﬂiﬁm
2¢O B PFe JEeE e & 4 (End-to-End Learning) o i&— FiiFat 59 # JI’J»\;
AR R IR L BE SRR e L ﬁ@?%%ﬁw B3
¢ﬁﬁgﬁ?@i$§;®@ﬂ°%ﬁ%ﬁ%wﬁﬁ*ﬂWﬁﬁﬁ%’7ﬁﬁ
BORIRER 0 » B2 RO R SRS o 2 FES LR KL S
Limtffop R gr 2@ G 2 T@Ew r 2GRl Ko HFRF
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35%

32 Buhalis, D., & Moldavska, 1. (2022). Voice assistants in hospitality: using artificial intelligence for
customer service. Journal of Hospitality and Tourism Technology, 13(3), 386-403.

3 Lu, Z., Cao, L., Zhang, Y., Chiu, C. C., & Fan, J. (2020, May). Speech sentiment analysis via pre-
trained features from end-to-end asr models. In ICASSP 2020-2020 IEEE International Conference on
Acoustics, Speech and Signal Processing (ICASSP) (pp. 7149-7153). IEEE.
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(1)p # 3 5 73 (Automatic Speech Recognition, ASR)

BB sE R PRI EE S BIR G S A v R AT E S
I o @B ?*ﬂ”ﬁﬁ%%‘ﬁﬁﬁﬁﬁﬁ’%ﬁﬁiﬁﬁﬁﬁ
Hefgr o @h b BRAILE R BRE T E ST I o FH
JRARE S o

(2)3 5 2 = (Speech Synthesis)

N

FE LB HR AR R AL SR SRR S RT R
TP EL S hp BBF P oS- HiFEf BT EL AR REALAYE
SE Y P ER A 0 HB O T Behp R oY e

2. RATE R
(1) B §J¥Fé(Em0t10n Recogmtlon) FsFmR iR S BIR G n g g 2
R E o M R S A E Y m"‘“‘ﬁ*”hi’t G nE o

i%*i’%*v:‘#ftﬂ EPRAREZELE > A H I B g9 P oac B RERF > i 59 3
e AL St ER ek BRY .

N

(2) 3 # 7+ (Speaker Verification) : *‘ﬁ R B *“ﬁi R FEF b B
MREX2DOEIRIRBIMEL o VU EEF BNUEER G EEDT 2N
#&w&ﬂﬁ’mﬁ%éﬁkgfvwﬁr%ﬁ38°

5 & & B ZR3E 3 AL (Text-to-Speech + Natural Language Processing,
NLP) : #- F #3F3 wﬁa»g:agw$@’?~ S RAFR LR
eI dean 4 o 1B 1AM Ha IR iEAF e o B L p AR A
e SN A w0 BBETR T B30 BIR A AT ¢ o > £ H
A b fobigipiv g = 3 0 o

B EE 2 Wk 7 R PR (T
TR o méﬁmﬁmﬁﬁl%ﬁmé@_ A ATR

B 2129 o

Bpp 2124 o

SThp 3125 o

Ble 21 22 o

3% Chen, M., Tan, X,, Li, B,, Liu, Y., Qin, T., Zhao, S., & Liu, T. Y. (2021). Adaspeech: Adaptive text to
speech for custom voice. arXiv preprint arXiv:2103.00993.

16



ok 2 fﬂ*‘rvﬁ@ c REF TP IRE - K P RS 0 A RanEf RIRHE
T RS ol JERT

(1) i

1. B “f (Echo Cancellation) forf %4 #](Noise Reduction) : i 38 Hjiv ik 27
i %p% ii%‘b'ff”‘)?"af’?)i A H B 5 ﬁ%é%' 7 7?%*1“-"?% FARY L ER Tl iE
= -§ \fﬁﬁ 1‘3’ %FK"’ i %’i’( Ff__g il | .;{_40

2. 2 4 (Fairness) fv & # 3£ (Privacy Protection) : #3% 5 £ R & 5P %
ﬁﬂ#%fﬁﬁ%ﬁﬂﬁ%%ﬁ?5ﬁﬁ2iﬁﬁiﬁﬁ’kﬁﬁﬁﬁﬁ‘é
A EEPE o B S HIRIESE E o

o
1

5

3. 7 PF 2 (Real-time Processing) @ f P @ L rFa -7 % Suit 59 TRE R
G2 0 BRI B mxmﬁ%¢wé£“

‘1*‘}
T

4. it »xif i (Energy Efficiency) @ it # i v Fphe B30 5 & SiF (7 chat IR 4=
HAT R A G RIRY o 0 BT UBEE T Y &AM

5. % % v?ﬁ,‘ﬁe‘%(User Experience) : i i Bt o5 cn3 8% > £ B3 * B LR
el BERPE A EOEM AR BT FPo

6. ¥ 4FE - ~ L 4 (Scalability) @ & Fuit S iE A T £ PRI F ok
B IRB R4 +»$armﬂ‘1@ SRR N 4 AOT L] AT
AHE S I g bR o k.

7. #cyp% 2 (Data Security / Safety) @ %5 IR k3P o Hdp ¥ > @ B iRER S
fel e R E S AL AL KGR @ﬁﬁfwxi@%“o

40 Bispo, B. C., Yamamura, C. F., Nogueira, W. M., Theodoro, E. A., & Rodrigues, P. M. (2020). Analys
is of acoustic feedback cancellation systems based on direct closed-loop identification. Journal of Com
munication and Infor-mation Systems, 35(1), 217-229.

4l Chen, X., Wang, T., Thomas, B. W., & Ulmer, M. W. (2023). Same-day delivery with fair customer se
r-vice. European journal of operational research, 308(2), 738-751.

42 Kroger, J. L., Lutz, O. H. M., & Raschke, P. (2020). Privacy implications of voice and speech analysi
s—information disclosure by inference. Privacy and Identity Management. Data for Better Living: Al an
d Privacy: 14th IFIP WG 9.2, 9.6/11.7, 11.6/SIG 9.2. 2 International Summer School, Windisch, Switze
rland, August 19-23, 2019, Revised Selected Papers 14, 242-258.

“Chatterjee, R., Mazumdar, S., Sherratt, R. S., Halder, R., Maitra, T., & Giri, D. (2021). Real-time speech
emotion analysis for smart home assistants. IEEE Transactions on Consumer Electronics, 67(1), 68-76.
4 Gellings, C. W. (2020). The smart grid: enabling energy efficiency and demand response. River
Publishers.

4 Haugeland, I. K. F., Folstad, A., Taylor, C., & Bjerkli, C. A. (2022). Understanding the user experience
of customer service chatbots: An experimental study of chatbot interaction design. International Journal
of Human-Computer Studies, 161, 102788.

4 Roslan, F. A. B. M., & Ahmad, N. B. (2023). The rise of Al-powered voice assistants: Analyzing their
transformative impact on modern customer service paradigms and consumer expectations. Quarterly
Journal of Emerging Technologies and Innovations, 8(3), 33-64.

6 Roslan, F. A. B. M., & Ahmad, N. B. (2023). The rise of Al-powered voice assistants: Analyzing their
transformative impact on modern customer service paradigms and consumer expectations. Quarterly
Journal of Emerging Technologies and Innovations, 8(3), 33-64.

47 Buhalis, D., & Moldavska, 1. (2022). Voice assistants in hospitality: using artificial intelligence for
customer service. Journal of Hospitality and Tourism Technology, 13(3), 386-403.
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“8 Eskimez, S. E., Soufleris, P., Duan, Z., & Heinzelman, W. (2018). Front-end speech enhancement for
commercial speaker verification systems. Speech Communication, 99, 101-113.
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