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Research on Design of Multiplayer Network Virtual Reality Children’s
Popular Science Education System

ZHONG Yu-shan
(Dalian Neusoft University of Information,Dalian 116023, China)

Abstract; To improve the weakness of immersion and monotonous teaching in traditional children’ s popular science education, a
children’ s popular science education system based on multiplayer network virtual reality ( VR) technology is designed. The design of the
system adopts modular construction, which is mainly divided into network online module and VR popular science education control
module. In the network online module,the information communication between the server,the teacher machine and the student machine
is established to realize the loading of multi—user information and the real—time synchronization of multi—user space location. The VR
popular science education control module mainly includes scene loading module , knowledge introduction module, VR interaction module
and answer module. The teacher issues instructions through the VR interactive panel when the system runs, controls the loading of
scenes, grasps the overall teaching progress, and interacts with students’ virtual characters to answer questions. Students complete the
tasks arranged by the teacher in the virtual scene and acquire popular science knowledge. The experiment shows that this system is
conducive to improving children’ s learning enthusiasm and knowledge absorption efficiency in the process of children’ s popular science
education. At the same time, this multi—person network virtual reality system design method can also be extended to other education and
teaching fields.

Key words: virtual reality ; multiplayer network VR system; VR popular science education; human-computer interaction; VR teaching;

children’ s popular science

0 351 LA RHFEOR AR RAFIDURME SCH I MR

Bt F R B A PR R BT HOR ™ i 2
e BENATH B AE T A6 MO e 1L,
T T AR TR i, R4k e R PR A v i 12
ARrp USRS —Fh A = 4R DR A R (21
AL HHAR AT P AR SF S B R T — 1k

75 B 89 :2021-03-01 &8 B #3.2021-07-02

Z IR SRR AL, Z BRI IEE BT bR, )2 0
THH B Ff PURERZEE

TEHCH G, 2T U SR B H RS R
3 3 = 24 AR A A 2 AR A T UL e
TGN S T2y, 1 e U3 5 rh Bt 2 Fhi2

BEWE O TA SRS TTE (L19CXWO006 ) s R TR -1 B (20201027FZ127)
TR AT (1988-) %, Wit PRI, CCF 2 65 (F7994M) , WF 507 1 ME RS9 3o B B A B



- 178 - HEPLH AR &R

532 4%

Bl A2 S, AT S8 B B8l B AT 55 Bl
IRFNECE H AR BOF R R . R AT LLE ok
VR W2 B &2 5 B Lo, 5 RN ST
A8 H LBl 2 4R SR BOIA RR,  T AR SEpL
ME ARSI B R A BE I I 2 2 AR T P 0K
DR IH T B BIL IR 2B A 14 22 190 2% 52 B R B
HEWMRGENB WA, LW TL B2 A VR ZUE)
ORI

S INEINEE S £E/ I ¢ R
Z NRZEHALEAR R UL AR 5L ER S A F S
AR, BEnT LA M 1] 5 23 ) g BR A, 98 3 B v
Toik SRS A RS 55, B — M R A B R A
A3 ), AT DR N B SR RS, 5 &L
ML 580 e pish 2 o BahiR =R, 7EJLEF
W RGBT, BRI T RS R 25 AT B A
Wit FE AR BB 7 5 s B RiR v
FEAEER VR SCH AR RIS, 2R R G
L BEAF T RGP R, i F T RS A 4
BREHE

1 ERHLILERE RS

(1) #E Ry,

Z N B LE RS RG2S B
WETT LA F i 400 5 3 T &, ST LLE AT L B R
A ESY, ZEE T LA =R EL, T
{Eu FZ 4 HTC VIVE MU0 0 T & 545, s
TSI (] 1 X 4% 3 4 {7 B AR i . 0 T Y SR
PR, 5 BRI R P VR BE R
R B AR — 20, B LR VR BT 435 £ [ 22 7 S 1
55, TR R ARSI RN 7R SR A Sk
A A VR GE N R T 360° 3B S £
B VR & 1Y 25 (8] 8 A7, 38 8 DL b 3R 4 9 9 33
B PR R 2 N 2% 28 B A B S
o,

(2) JLERFE NI,

BREBE & ILE LK B BL b A a] D ) —Fh L E T
Bl 38 5 R B AR R BB USRS B L TR AR
BHER BT, TS ANEH L, THRAR ST
A B T LB A AR 2 $2 T L3 A IR
PR REN AR A £ 88 55k F
A1, A BRI, ARG EBA N — 2l F
Py PRRR 0 520 | R T RS BRI TC s A RS 1Y, HH
TR R T JC 2 P A, T o2 4 B A i
04, Fh T s ] 225 T BRI TS AT B A4 5 1 A P 2
TR S BOEF BT, RE A = AT B REHE
GRYBERRE LR BHERRE

(3) RGBT

RG22 A W2 S L RS RGP i 2
e, BOT RGBS 1, A5 H AL HE I 45 B A
BRI R B SRR 27 oMb 55 45 A, G o R 28 AL
B A TR S5 4%, VR ZUMAL, VR A HLZ [ 14
W2 AR B AL, MBS RHE 2R  55 Pl A o o
Gy SR H HR PR VR S8 H AR A5 AR
PR, EEA 57 VR BRI ERFE A4 B0F 0 58
Bl o FR G RN AT LS 58 B R 245 R LA B 1 T BE, 2R
JEARPE LB RS Hei N A 5 IR IR I o R AR
HE ARSI IAAS | 2R GE R BETH 38 FIOT 6 35 AR 40 2
JEIAS H B SR i 1 RE AU B S L BRI PR AR AR e, S Bl
HEL BRSOl 5 PR Y DIRE . T2 A
0 265 K2 AU B SR AR A9 LR R G0 R AT AL i st
G548, IE 1 PR,

P 2 IR LA B

FOIMHLE % ARG R

ISR 0 Ml 25 P il A B

e naipsiL

dL s JL

el | T
BN

<5 FIRAR IS (R PR <>

FOMFIVRAE R Ui SRR WT TR

VRAZ T AR B

{EFH T35 VR S I P S VRIZ S
ZH. R H AT T

o L VREEED
PEIVREZE IR ) TEVRZ kb
DU A VR 5 Ve

A1 ZABAERERAEH

1.1 MEBHERAE T

RE LIS LB AR FR G0 5L TSR I 28 1 AR IR
%9852 6354 HTC VIVE & & Wi EpLE# Rk,
TE B — > 0] LA 3 {5 09 Ry s ka1 e 2 B
TEMR 55 f L3R 2 NBRHLIL RS RS n k55, 76
¥z T HTC VIVE &4 1AL S 2 AL EF
W RGENIE I I AE T BB i i TS
TBE B — S VE R FUMAL, 25 UM & 7 o, oA o3
PUZ g% P, 27 AR FVBUIAE & 7 i 85 5k )i, ]
PL— i A AR 5237 5, R S B VR BURALFI £ &
VR A AL 8] W 26 5 B A% 3



T IAE : 22 A4 LB S LB R RGBT - 179 -

E 579

Wds  VREUTHL

B%9\ /B¢

VR \ / VR

-B-8%

/ \ VR
Bf0 B
VREAAHL VREEAHL

B2 MELEH

RERH C/S BRI, 38 T — /ML )
PRALTR A R N, FRGE R A3 R AT B T AR
HCAE AR 55 Hp AT, 2R A5 B &4, P A B LA
K FEFERIAFEDRe, RGN, A % P o il )
B S5 v bt AR 55 2544 B P AL 28 4 5 64T s
W, A2 O [ R 1R I, iR 55 2R AR 4 &% o
e R BRI (] 25 S Al | 2% A A0 15 L, FRRE
[6]25 J5 A B0 3 k326 B0 RS 5 0 i, Je 28 SR AE B
P70 2 N [R5 38 B 28 SRR RGO . % bl
K Unity Wik 51 %01 %, FE AT S0 BoR |
55 55 E A A5 A LA K R A FH P sg i 4 T A, & P
ity Ry 25T it R 2 £ g 79 o SIS AR 20U gl A VR 2
IBHLA 36 4 1238 4 VR A HLIF 5 B K 79 VR
HeEgt g, FA T VR 22 HURE VR BRI 22
145 Fh 22 BAR BAL s 45 IR 55 4%, OB 45 VR UM AL AN
oAl VR A ML, #6245 BR AL B v 52 Bsf 4% 326 11 4k
HA S VR s B, [P 2 A VR 25 [ &, )&
SEIR 22 N 4 Rl UL S A €[] 20 i DG, DA B C/S
Jey B 5 TR T DA B SE 2SRl N £ 44 JL# VR
PREHE , AT LA HAE 2 AN UME BT B g,
1.2 EMMEREHE I SEHIERAE T
1.2.1 Zx AR

SRR 5 E RS B VR 5, # 2 5t
TORFE K H M 2 N A R = R g B,
3dMax Maya ,C4D 5, 17 = 4E B 37 5 A Hi 4, A
S B = 4E 3 S AR RS A AR 5128 4N Unity 8§, UE4 , 7F
TR | g 5 AR TR 7, 58 9 24 37 5 10 B 2 T 4%
Uife, FELRIT .

(1) iRl pg f g

ARG EEAPIFEAL VR P, —2 8 4%
IR A B 2 NS B LS LR S R4 G, o
SeiE AT —A 5 ISR RO AR R A VR R
S, XA EOR I B EE IR =

YE AR N3 T 3dMax  C4D Maya 55, &5 Fb 491 ]
fE VR #s G5t A M A XA 55, 1]
VAZE BB Y HE AU A €20, 2800 AT LAAE X 4> 3 5 rhoA
JEUREE AR B VR A A R N2 o) BAR, S5 12
ATRETHE R SIS, —EINEEA VR BREHU g5
T RIEMRIRH AN A BT IFHRIE VR B He Y
o, XY R AL S IR A S AU RORE B Ry
RO R B A A O AR X — 37 5 v 58 R
el e, X — R HIEEN = A B
WL, BTN T 27 HE 27 o D4R (2R mT L Bl FL35
IR,

(2) FEFr B

YA S A Unity 051 5005 AR 4 B IR AR
BOR T RHE R Cgi S5 RE Y, LB SR I e |
TEH AL A DI RE AR 2l Il i 2 RE 4 RCRE i
AE UL A I RESE . Horp  SC 2 A5 Z [
Bk T fig, 22 H T SceneManager. LoadScene
(“YEAT/ID” )RR, M RGBT, TR Bk
AL, W BRI A HON S UL SRS, RS,
P AN [ 3 5 0 m #O0F, B AR VR 0 I A
S

(3) T

HEANBLSC LB R RGP VR 5 jg AR
ARG, I ELATAR i ) BRSO TR 2R T
SCB R AT A I AT, B AR G R, 3 58 R
TEAIE VR Yt BRI OU T |, /& AT s pa Ak,
NI AR R S 0 1 VR ABLAE B o) 8, 3 5%
DAl AR b RSO RBOR KT R Bhim
SFPHRAEAT I . TR AL T ZER AT LU PRy
R B A B B350 A B DR LB SRR
Wl oy — PO P R REACRAB R AN 9 5 e
FARAY AR R AL B i ok A, X8 o B
TPEAT AR SR U 53, 5 W PR W e (A e A
SR JHRLRE JZ O M AR S AR 2 i, R RS 4
JEUR B PARREERY | I $2 THE Q8%

RGBT, AT LSE A VR JLE RS REEH
SMHIE AL,
1.2.2 feifdtfaise

ARG AR B Ui o A s 3 B, —
Fift 2 0 Sk VR Sk, AR 0% 7 g U ST L 9
ME AR Heo A SO | TR A 2 A DA R R A
73— MORAEHE L 5 AR VR 3D KGR RS R T
it SRR A A SRR SR RE U ARG,
i VR 3ZH. O i R 46, S5 B0 50k
R——Z RO RS Her WA R BT,
M5 VR A R 3L [8] i B R 7 2, 552 B A1



<180 - HEPLH AR &R

532 4%

S PSR R A 3 oA O R

/

\

N @l /

ot EXH

B3 4eiRstig

1.2.3 VR X EAE3

VR TS BRI 5 R s B Rk, 7R
Z N R LB RS R Ge b, 200 A 22 A i it
VR Sk ZAITFAR 5 B U RS S S A 2 10
H VR Sk A28 B AR BEAE T P AT LA 360 B2 H H W
F VR Yyt T F 22 H )7 X o0y =Fl, BRI £&
EH. il 22 BRI B B, WA 4 B, BER R
Hh O] LA AR Y S Ze 5 B P B0 P i L
M UT STt ] LS s i 2 1 2 e B g, 244k
FNZE A FH A0 04 Sl il A4 RS B, AT A S BRI L)
TEREMEE S DIRE 76 T fil dlh 22 B R oy, e K o
ik e R RCRIOR 3G R T RG] ok, 7E 2 A 4%
FED IS LE RS 2 F RZgeh, Ak VR &b £
FA A EIR LAY Ry T, A BOR A0 A 5 iy
BRI HE

SR, b A . WA,

N

B4 FARZFX
FOME A VR FA5 5 R 3037 5 v A AT A8
B PEEREAS SN ER 8 B S AL ShimR i
AR TIRE . SFA T VR AR B L S
HH, SRR VR IR A B T 55, 5
SRR IR E ), #5204 p A 5k 2 ]
V30 2o 45 ) R 40037 s b AN (] ) Rl 400 € S A 6 5 A

B2 M E ), RGNS ERINER 1 R,
k1 REKX

T . .
er% Xﬁﬁ/ﬁ w”l’]
1. A VR &4
HOT iﬁ}[ﬂjﬁmﬁ TWE ) e vR e
E 052 4 3 2% A
';VBR 2 BT VR kW iffn:i%ﬁf VR
PR g VR R AR
.5 VR BEEARH, 5B
o LR VR T g ) VR
et [ B2 AT 55
W 5 L . .
5 VR . N RS O At 2% AR
g >R VR T 1E VR B T
P g VR R VR AT
e
.
f‘ RS L A A o
oy 2 EBUAEZE AR €7 2
Y BT 58 i 5 TR
g LwEsh . TR IR
2. iz L‘ 2RV ’
sy, 2 ERE AL 530 1
1.2.4 ZHGEEk

A TRBREHAE 22 N 2% HE L S L E BRI R g0 bt
VR PRI R T 22 A 2 S B PR . B B 2R
FH VR 22 B X 22 R0 3K, 20038 38 200 7 P o op i
UT ST 2 ) 2 24 20 R v A R TR R (1 HE B, X4 3
NZE RN, A T T 2 H 0280 AT AR A e A A
S ul VR AR it 0 1000 L A SR R R R, AR
G4 fh 2 28 FEE A A R, R VB AR, R iR
ERR AR, HEARE A,B,C,D SCFkT, A
FIF L P S 42 24 A8 TR X, A R 158 R 48
ORI ORI 27 2E 1) 28 R DL R AT 507, IF 45
il 2R G0 T 0 25 L) 2 A A g DL B kg e 0 R
27 A0 K G Rl 4 75, AL X Rl VR 28 BB B
3, T AR R 2 A 1 2 20 24 JLIE BRI A A Rl st
TG RN A 2 S I B AR TR UK

2 REHELERESHR
2.1 REEHLHERE

EYNLCELT 2SN v R PSS i
WA S i, 1566 VR W& S5 B HLENL %, 75
FE g VR EN LS ]I £ 5 HTC VIVE ¥4,
SEME G VR WA ZS 20, 56 VR &1 VR
Yy JE s, e (LA AR AT R A 27 AR T A B 7 B vl 24
VR B IER R MG, FF R IS5 4%, ks AL [A)
14 00 45 32 1 S 15 A 50, FT T L EERR S R G & 7 o
SR JF TR Bh 2 A B4 VR Sk Z5 A0 -4, 2800 i
HWAF VR SKZSAIFE, 2UM7E VR JLERHS 2460 UL



2

T IEAE : 22 N4 R PR LB RIS R G BETTHIFSE - 181 -

FHH L3R VR BRI, B RS, A VR #
e, WGBS BT R L BTS2 A%
KRG IFHEA VR HEY 5, i VR F5rh
) UT il 7 Bk 2] VR B e 00 5 78
VR BRI R B 5crh, BOM5E i UL 1 2 6 R
DEAARIEE | SH A RR I, B AT RR I, R R I, A
R INEE5E, F A VR TS5 3 5 b 59 18 Bk
1728 H., 528 VR 38 B D68, JF #6147 VR 2@, 5¢
AT S . feJa VR BRFRZS O, #Omfn 4R R
88, 56— IR 2 NI % RS L RS 2

TP 55 4
v
HomAn A R VR B %
v

ST VR BT B - by 16 6 VA
I Bl N VRE =

v
2P B IE N VR A
v
VR E L 27 5%
v

JT A VRERHSURFE, i i VRN
B S IR N A RE RS, AR
PEHO 995 5 58 B VR UL L 2 11250 5

4R

A5 ZRAFEkAE

2.2 ZHEMRE

EYNCES 2150 N vs g 1 B Wi ST PSS ]
S 5R ZUR A2 FAME IR R AR A SR U M 2 PR 2
R LR b2y > B R 5 E 2 2] 1
AE . NFRGE b 38 BBl AR ) 3X — 19 19 VR RCR
] AR R I 5 LR 38 WU S 32 B 20 T
HoHWHLERREK, K6 REITMFEESTRRG)S
B A5,

H6 VR EREZTH

7 PR R 2 45 5 A i AR DR ) 5 7E VR
Y B4 i ARG I 2 A 2x B — S B AU i A 6
RE, ZRESEMN RS HAENERMERFE, VR
S Z R A] Ag 4 1B 2 A AT DLE af T 0
5 VR Y5758 5O VR 2508,

B7 %43A#AAEREHTA

2.3 ZHEER

S IIE 22 N O 465 i UL S )L B RS R G 1 AR
O BERR DU+ B AR TE 5-6 X MR T LE S 5 Ik
A KL AL, o S A
O BF B ) 3K — 7 B R R TR N SR FH 22 N ) 2% 1
WIS LERRE RG AT, DI S — X A )2
TN RGNS R PR PR (R O
WEY TR N2, ANl 22 N 2% i 40030 S L EE R
RS, FALEHIG  FO L n) 7 255 506 B4
JLZE I HIR A B A 0 RN 2% 2] 2488 L S iR s 2 5
PEATIAS , IEK = A4 B W PE I i i s T ok, R A
SPSS26. 0 Ge it X R #E AT 5 1140, i SR
x x5 F8 AL LR ¢ K8, B P <0.05 HERH

Gt E L,

FeBE R R 2,

A2 WA EN KGRI
#%H W2 o RZH t P
HRRYER 79+8.5  72.4%10.3 2.19 0.035

FOJHINGER 86.5+10.39 76.5+10.39  3.04 0.004
Wiz 5 83.5+9.3 3.08 0. 004

SR aE AR IR AR A B AR 2R 2 B 4R IR A
S5 = A7, SR A 2 A 1 St 2 B S T B
H( P<0.05),

92.5£9.1

3 ZRIE

% N4 i I S LR RGN TTERRE S H
oS N, A T LS A A3 S AR T
i BRI A BRI 4 5 REAS S 1 2 A 46 KDL AR
FLA B A HLAE B MR P RS Sl 52 BRI &
BEuiE | JiF 521 7 8 R TR A W RIR 0% 8 3
S S SRR —E T B, ELRA — B i
LAV L C T



- 182 - HHRPLEAR S &R B3k
23Tk supplemental teaching at low —cost ( VRSTL) as a medical
(1] X2, 4 0,00 A5 BB H AR A 28 45 i 17 FH education adjunct for increasing early patient exposure[ J].

[2]

(3]

[4]

(6]

[7]

PR G R [T]. LB FHE,2020,17 (23) :63 -
65.

KANG S,KANG S. The study on the application of virtual
reality in adapted physical education[ J]. Cluster Computing,
2019,22(1) :2351-2355.

JRZE, R0 AR B E T TP S
REEGELZBAREAR GG INERT[T]. B AT T 7,
2020,28(30) :33.

WU 5G LR BT R S AR PR AR B A 1
BEFSREFELT]. PP TR 5 B4, 2019,41 (S1) : 14 -
17.

ZHOU Xiang, TANG Liyu, LIN Ding, et al. Virtual & aug-
mented reality for biological microscope in experiment edu-
cation[ J]. Virtual Reality & Intelligent Hardware, 2020, 2
(4):316-329.

PAPANASTASIOU G,DRIGAS A,SKIANIS C,et al. Virtu-
al and augmented reality effects on K-12, higher and tertia-
ry education students’ twenty—first century skills[ J]. Virtual
Reality ,2019,23 (1) :425-436.

CHANG P W,CHEN B C,JONES C E,et al. Virtual reality

(8]

[10]

[11]

[12]

[13]

Medical Science Educator,2018,28(1) :3-4.

W E5E. THENLE B S HOR R TIATFE (1] 5 B8 1R,
2020(10) :161-163.

ZEXUE . T VRML K B/S G546 1) 38 1. X 371 25 0] i 42
RGHIHI]. BULHTHAR 2021 44(4) :75-78.

B sk, BT A 2R LB S I 1 65 2 N HME R
GE[T]. PUKIEAR ,2019,9(4) :102-103.

HHE T L0 B S18 5. JET Unity 194345 20 R 401
B VR BB ST ] miA S g AL ROR 2019 (1) ¢
57-60.

TRFST. He T LA (04 R FURARE R S = 4 518 37 57
HERELT]. BURIL TR 2021 ,44(7) :82-86.
TRACET , TR SC . T Unity3D B2k BE ST UIEE L0 B R 4
FFR[T]. BN ,2020,37(6) :99-103.

T8, X % 3T Unity3D 51209 VR HI P 2 E 8T
SH[T]. 15 B 5 RN ,2020,32(3) :60-61.

TIAN Yang,FU Chi-Wing,ZHAO Shengdong,et al. Enhan-
cing augmented VR interaction via egocentric scene analysis
[ C]//Proceedings of the ACM on interactive , mobile , wear-

able and ubiquitous technologies. [ s. 1. ] ; ACM,2019:1-24.

(EEF 176 R)

(3]

[4]

(6]

(7]

[9]

TR A HEE, A S 28 S F 434 20 ElasticSearch [
B RGBT LR (V] WS R EE R,
2019,42(6) :64-66.

gk LT FHEEAE | 25 =3, 3L T Elasticsearch 193 BG4
FERBITELI ] IF PR 5 %%, 2019,29 (11) : 154 -
158.

XUBLE. Wil Y7 MU PDF SCAR N R IBAR SIS
FZBL[ D] PRI MR/ Tl K%, 2018.
GERSTWEILER G, FURLAN L, TIMOFEEV M, et al. Ex-
traction of structural and semantic data from 2D floor plans
for interactive and immersive VR real estate exploration[ J].
Technologies, 2018 ,6(4) :101.

REDMON 1J, DIVVALA S, GIRSHICK R, et al. You only
look once :unified ,real-time object detection| C ]//Proceed-
ings of the IEEE conference on computer vision and pattern
recognition. Las Vegas, NV ,USA .IEEE,2016.:779-788.
R VKBS B B S R TIRE S T 0 A 3hiR
WIRE 4 )78 K 255 . CN110490100A [ P].2019-11-22.
GOLDBERG Y ,HIRST G. Neural network methods in natu-

[10]

[14]

[15]

[16]

ral language processing[ M ]. [s. 1. ]: Morgan & Claypool
Publishers ,2017.

T, HEE, TR, LT Jieba 4310 19 Y7 % & 15 B
i —u R RS RGBT [T]. [ B2 45, 2020, 17
(1):131-134.

B BT SR BRSO A SR B SA [T ] TR
J1,2010,30(6) :1673-1675.

HoORTE R, SRIRIE. BRI EUR i Hh SOSOR SR
(1] BN S8 TR ,2020,48(1) ;183-188.
HARTIGAN J A, WONG M A. Algorithm AS 136:a k-
means clustering algorithm[ J]. Journal of the Royal Statisti-
cal Society,1979,28(1) :100-108.

BASCHg, HE, BR AR SOIE R AR AR OB R SR B H AR
HMLI]. hEEREE44R,2018,23(11) :1676-1685.
e, 42 A7 B8 3 FH T AN [R) A 3K ) 5 39 T A A 1 s
RYSCRHA L[ T]. 4 R4 200429 (4) :26-27.

TATA S, PATEL J M. Estimating the selectivity of tf—idf
based cosine similarity predicates[ J]. ACM Sigmod Record,
2007,36(2) :7-12.



	封面
	页 1
	页 2


