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A research on voice interaction design in digital museum based on VR
LIU Baiheng, YUAN Songmei

(School of Mechatronics Engineering, Harbin Institute of Technology, Harbin 150001, China)

level VR digital museum.

[ Abstract] With the further popularization of VR technology, its application scenarios have expanded from entertainment to
medical treatment, culture and other fields. Digital museum emerged with the support of VR technology, and has the value of

cultural communication. In order to reflect the interactivity and substitution of VR digital museum, the design of voice interaction is
=
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always an important problem that needs to be solved urgently in the design of digital museum. This paper discusses how to realize the

voice interaction design and user experience in the digital museum, so as to provide some experience for the development of the high
[ Key words] digital museum; interaction design; speech recognition; Virtual Reality
0 35

T, BEE B B At s e e, R 5L T
Mo sl 2 K05 P A s T 2R, B IE R T —

FEXITE S S AR VR BT [ 1 b % 0 ]
— IS R ER B TR P AR T L S

FURSGHEFTHR IS XTSI R R
1 2% 3 L R AT SR 5 B 2 AR RS

1 VR REZHIZITHR
1.1 VREHR
AR, R AR ASCT R B Y
AR IRIE N A, FBOULR I R AT B 42
AN e 8 S T A
225 T HEPIBLSE (Virtual , Reality, VR) AR 1
MU & e 3T VR HOR BT I i AN E 58k T
SR TR R 2 SR B T LR LA 2 IRE 22 A
SEARAR R DT R BRI N, TR TR B A s
AR IR A BREE 5 I Ah, VR ASE E XS H P
HAHE AR 511,

VR FARGE — R RO LR 38 i X = 4

TSRO i ) — PP BB 9SS LR e, Hpe 2

RELE P LA F A0 09 B iy dE A B —Fh AL EDE

ARAE A AT ST K 40023 RV BRI i, P de e £

B VR &5 IR N R AT E. IR IR
ISR P SRR | 0 = 2 K 4025 0] SR R A T

FULH R

1.2 VR #ZEHIgIT
22 [E 3 H A ) 37 1o A AR BR ) B A BT 2R

STEEIE TP S & 32 5 AL A L 2 - [T AR
VR 22575 S4T30 DL O 3, 7058 BRSS9 F AR
P B R B E  NifE o B ARSI AR,

|IGa=pd

-3¢ B —$8 £ ( Window —Icon —Menu — Pointer, WIMP )
FEY TR T B B 1 S L. B8, AR SORE

RO AR
H—E AR VR 22 B WF 57 /Y % [a) 35, H7E VR %

Frmiyu U R, VR B G 12 3 T VR I E

( Reality—based Interaction, RBI) , iX —HE 4L 7E 2006
A ACM CHI U K AEH Jacob S8 NN, &2

FAFEY A R R S RE AR A S 5
s EHA: 2019-01-18

fE AL S S H AR Z IR
PR XM (1995-) 98 BB/  ERIFTE 0 : BB SIRE T SN (1960-) , 42 -t Bk, -/ S0, W05 1 -
FRAHA TR FRFOTL F AT .

BRI Ak B E A

oMt 5L A



53

XM, 4. 3T VR ECF I hif S s i HESR 233

M Post—WIMP F| RBI {i XA R, FHEA
BRI WIMP —FERaJE ol 85 o iy 2 o
N VR A2 H B TS A0 A P B — T 5 1 B B
RU(E B T 5 B 220 08 n AR, AT d iy
B 2R DR SR, BERS AR ISR T LI
i ) £ JEL A R AR

A IE P AR 2 F VR 1928 B AR A A 8 2
I B A DA GRS AR R 2 A
SR bR N RO E TR AR BLAE A, B 0
Kinect 1 Leap Motion 45, 11 i FE I8 i A I8 2% 1B
FA: E5 IR A5 R AN L B B S0 3
W H

TETH 289 VR ZZH e I W AN AN IR %
FHBLAFR R WL, e AR B s Tk R 2 AVl
P A5 Z BT SR Lk A 2 9T 3, DR e B
TR RS T2 A X T A T 58
H BT RIS BB B B B9 R

2 &R VR BEFEMEZTERITHLEGE

21 HFEYEREHNLEN

AeEE AR oS R TR R O A
TR A o 8, 25 A 2 AR AR
MEREE " BB AT TS KA B &
SCARIE B T B N B AE RN A Z —, S0
Ui U T O 3k 2 SCAR T 2 A —Fb TRl AT AR
W R A TR A AR L, B R Pt mT i 4
L7 S BRI 55 By R i AR R ARG T o &2
RO U B AN T AR R E Y
T SRR St T4 bR AR A R, AN st A A
B aR RS T R RN, B, BFHER
AL UE ] VR BRAE AR A TR T A
DR B FLIE B T St sf [i] 0253 [ (9 BR ] |
e FULHHE 5 SE A ARG (R AT RE
22 VREFEWEXREZITHWLENE

ATk | £5 ML T U A KB LB T A i 13
A ALV | ERARCER S T i [ T8 4 L A I BRI
LS BR A ATH AR T A5 B2 I 3 By B, {5 2 T4 v O
UREF SRR T T VR HEAR A & 1 5L
YR AT R B T B T L IE A TG & R Y
HAEMEL,

2017 4F 10 HJK, 8 & B AT VR MY
T —— 5o SEBRHY) 1F ( Kremer Museum ) #EA: T, Jf
F 2018 4F 3 H ¥t A HTC VIVE BB J5 W FH 7 36k
VIVEPORT, AR M 37 o0, 1EN— " BB

B S E I TER VR R 5 ARG
KI Py 2s AR S AR SS &, b R 1 fir 22 3 & iR
F 2228 ORI B Ja el SRR - w6
R 2= - RS OR TR A X R A A
ASEAAE VR RS AR, & VR HERTEEL
F YT R AR R

55 SR ) T T S AT e I s e B ) e UL T
YIEASIE], VR AR B A B 5k Bk 35 HAS B
Bat ZEMWMEZNA RN, T VR M54
Ab TR A S v A ) LA R A A L i 0
WA A ST R TR 5 A S AR S TR S b 38 Ji7, VR
S BRI U HR S L AERE S N Y
AR Bty R T 22 B e B AR 1123 A]
23 VREFEMNEH=TETXEMARHLENE

M 75 A HEE & MR T 25558 5555 FiIAH
I A8 .77 A7 3 b RN W S AR S5 B BIR i DT Ik xf A
KIS AT ST Y, 10 0 28 H it B & 1]
HEXT T HRAER) VR 4510 5 IF A, HETHY VR 3k
T IEAHERL RS 1 22 s K &, AN 245 22 5 WU i
AW PC Sk AL AT LIl PC 1 W35 & i A
HE TR A

2016 4E L )5, BT VR H AR 5T K F AN
Wi T, A2 AR T A AR AE BB E 5 VR 548
FHIC R FH A T 45 9 1, 330 26 107 9T 18 ] %) FH P AR
D REAT PSR fiJak T 5 4 B U B 2 B 5K R
LH A T B TFARSE B A e+

3 IBEXEHE VR HFEWIERNARR

TR AC H R T A SRS U, e N TR RE
GURH) 332 — . — DI RE TR & S B RGN
B AR RIS B AR RS ARTE S
AR TE A B G A AR e B ARG
5T AR Deep - FSMN PR SRy e qilh ) FF i =SB A
BT %, H A MR AE VR BT 1 1 i 3 5
T REE A B R A AR WA
3.1 Deep-FSMN &R EFEiE F IR A HI M A

BT LK EBE T 2018 4F 6 A AT T —Fh Bttt iy
A 45 7Y 31 10 12 B 4% ( Feed — forward Sequential
Memory Network, FSMN ) #2 #4, Bl Deep — FSMN
( DFSMN) , % Hp FHAE KT 3 1Y) 3% 22155 R0 %
S AT BLSTM B8 AU7E 25 Jy 4 B — & ik
o WFFEAIHD X — Bl T FSMN TR (4 75 2 A6
A,

IZRATJEAE cFSMN S5 A4 LR 1 | 38 i 76 AH 4T



234 o ®m M5 MM

9%

MR Z 18] 5 A Bk 452, sk sl id g 4= 0

e}

skip
connection

RIS BE B I AR )= . A A 1 R,

L A A

B 1 BN T Bkid %R Deep-FSMN [ [*)
Fig. 1 Ilustration of Deep~FSMN (DFSMN) with skip connection!*’

M 1 AT UL 7E ¢FSMN JZ2 /B — AR i U2
CRARTRALE JE W57 R 2 AN)2 11— cFSMN A
fit b A 4 4> cFSMN JZ 12 4~ DNN 2, &4t 12 4~
JZ, T EE A G A PR AT R B I R 3
SERE 2 FEORS EE T O I R, WO AR B S I T Bk 4
L2 X P T B AE IR )2 6 B il o A i P
TR SR A, R, 76 B A4 (1 o i o
W R i J2 6 B2 43 B BIAIR 2, kA B T3 7t
PR,

X— R E TP 2 github, 37 £ 5 $5 @# 78
LRTR TR R G0 M B L 2 e A5 R e i o
RN ANE IR B DI 6E, 7€ VR 28 B P A Z 457
TR 5T AT RE A AR
3.2 ESAH VR FEERA

R EE O FH P e A AR R LS TR
R EAE NS, TE VR B, &
23 18 B S A U IR AN A T O LR AR AL BRI 1
D, BUAT ()35 A0 R L B 32 1k 6 3 Ak B 3 Aol
H, IR FH i 5 A B ( Text—to—speech , TTS ) 4 K
XoF SCF GO AT 1 A TR — T A A A i

5 HES Y A LR R BORME Lt
B, oRHH TTS FoARA R B, BB HArTi AT
BREHA 106 TTS A A IES ST &l i il
GO BRI R TR B IS 2 A B, AR B AL B S5
IR (I ) EAERRER, 5356, Bk
PLIRZed TR T 1A E VR ORI T, 238 & % 22 1
LAY TTS B SCFRIEZ A HA—, 4 P ™
AN AL SR IERE , R T Al ok 5 VR LB T A A
(U5

VR 58 5165258 BV 65 1Y — A X5 7R
FHAH XG0 U, B — 28 B AR kA Tk
P = ez [ (Y, i LS AR & 0 o T B
FH A T B RS REIE B0, DR, 758 XS B 9
PR R B TR B T, N AR T & B8 v (i

23 (6] 5

VR 2z [A] A AR TE = 4EF A R () B iy b1
AR, Hoh — A BB R 2 VR = 435 Jt T
BB RAE A5 2 59 7 18 X RN (R 57
VR B b i, 38 38 L 92 EORT 2 ]2 B iy T i
K55, Ambisonics & 4 SCIF28 1 % 2 5 P UCA Ji
A AS (B3 PS5 A0 25 T & ABRIE 2 [a] vh 4%
ANTTAL ) R #0047 7 4 ( Virtual Speakers ) [ & H 2k
(0 FEAZ RGN I 5o, 17 8% 2 R XGH
TR R R, AR T4 PC st S T4 75 4
FISTARF HALB AP, VR 23 8] 75 HER 19/ 40047 75 4%
DUV S A P T RE AL S AR ) RS/ AE T VR T4
WS,

3.3 ET VREHFEMEPETZERITHR

ABIFFEAU IR IR S = R — AL LA
N B0 il B BT VR F B BT
AR S, IR T 15 2 S A S Bk
S8 JURE AR A A

BT R R, AR 52 5 ¥ 2 4T AR HTC
VIVE |, [5]iF5% ) Unity 2018 #E47 JEAL 1 A4 o2 401 %%
PR AR AR DI RE R ICE, il 5 HTC
VIVE A FARREES G A5 55 20, SE A v i A
H T E A H

SCHR VR AR 018 i A\ SE HEAS  AR A
B2 i, B 2RI, 25 P Ay B A il
Ty, BN Wedph 7 BAAS A ARl o, i
R R G 3 A B P K ( Voice Active
Detection , VAD ) RZS | PREFEGE KRS, g A B
55, ik st i IA AR s R e U0 5 P 45
RAE R SO o A2 3% R ) o D Rk AU
HEATIE K, B e B AT i - 1 2 e Ak
X EAR VR EEE TR NS SHEATY RS

FIEREE XS VR B B E S A2 H, U H 2
B TR AR HI D BE 1Y 38 B, K BRIl v SC i Rkt
TN AR ZR BRI 1Dk 575 40 U ) 3l B T 52
AR, Rk BRI A 122 5 TR AN LR 2 A
ARG 4 | 32 BRI EAT AR A 1 6 44 S



53

XM, 4. 3T VR ECF I hif S s i HESR 235

FAOCTT SRV E 24 PR AT, LR A KR 7 A 3Ly
DUR A I TR A BITiess, SCH o 3G B R o A
U

| i |
I}
| mmn |
b
| Forsmsmn |
; I
e o]
r 1
SRR B
v
T A |—>
f I}
| et e——
it

El2 VREWENEEFOAZIEERRREER
Fig. 2 Basic flow chart of voice input interaction of the VR
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