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Abstract

With the development of 5G technology and rapid advancements in computer technology, the appli-
cation scope of Virtual Reality (VR) technology is expanding day by day. The COVID-19 pandemic and
the need for interpersonal interaction have further propelled the growth of VR technology. Against
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this backdrop, the design and development of VR devices have become particularly crucial. Driven by
digitalization and networking, humanity’s exploration of the virtual world has never ceased, in pur-
suit of more realistic virtual experiences. Current VR products that rely solely on auditory and visual
senses can no longer meet the demands of immersive interaction; technological development is ex-
panding towards tactile senses. Compared to the international arena, China’s VR haptic feedback tech-
nology started relatively late, but the market potential is enormous and the growth is rapid. However,
many haptic gloves on the market are still in the prototype testing phase, with issues such as insuffi-
cient exterior design, weak haptic feedback, and a lack of immersion. This paper designs a new type
of haptic glove, which includes a glove body, control system, sensing tracking system, and micro-vi-
bration feedback module. The glove body is made of silicone rubber, with flexible sensors embedded
inside to track hand movements and map them to virtual scenarios. The controller collects sensor
data and converts it into haptic feedback signals, allowing users to feel the weight, shape, and size of
virtual objects. The design emphasizes the low latency and high precision of the sensors, the authen-
ticity of haptic feedback, immersive experience, and compatibility with other VR devices. A major in-
novation is that the sensors and controllers are detachable, enabling users to switch between ordi-
nary gloves, data gloves, and VR gloves, and to replace components on different models of gloves. This
research has significant implications for enhancing the depth of perception and quality of interaction
in the virtual reality world.
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Table 1. Classification and application examples of tactile devices
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Table 2. Haptic device design principles

=2 MR ERITEN

BiHER Eiiipay
A R g%gggi?%ﬁﬁ%ﬁﬁ,@%%@ﬁ%ﬁﬁ&ﬁ,u&%wt%ﬁ,uﬁM$
RN ET G VORI RAE, HAENEE B A B SR RS AT AR
A A TR AR [ 328 2 Sl IS5 A B e R ) 23k B o T $ IR UG e E
F P E L fioh i Ve 4% L HR A E BRI, FOVF ARSNGB B R AR
BORFCEMERSERRIE Rl N BE RS 5 BT (K B SR PR T 5 A, T AR .
el bk %gﬁﬁ&%ﬁ%ﬁ%ﬁ%Fﬁ&ﬁ%,@%ﬁ%ﬁ&%ﬁﬁ%ﬁ&%ﬁﬂ%i%ﬁ
JRA R A BER (0 A A% ) FE 5 BEVE R Y, DRSSO (03 SRS F o
5y F A B f LB A N5y T, P e AR M I AT PR
EIE e R B N BA VR AN R, RS K H R A P B BRI

AR LE SN, W] RABE T B RO A B R AU LS B e, O T SR AN TOR ML SE Y
REAAAREG -

2. MRFEMNXERR
2.1, RERARRLETER

fili i FEH AR PSS SRR . IR R, W Oculus Touch il #% A1 HaptX Gloves,
I F B AR A T B e A A AT TR R A S 5, AT R 5| AN IE A AU . AR
PR, filln Dexmo F£, (FFANLIREE BRI AR, $RALER R XBW LT REIRE, s RS
FERIE BN H 11, 3 3 X mE i b .

Table 3. Comparison of tactile feedback technologies
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Table 4. Tactile sensors and tactile feedback systems

F 4 MEERSESMRERIRAS

e PR R ST PERES

3 FH P 35 s 4 I+ it 21
b AL gy U, BT AL R
ok IMU fRI A

DL I S A S B, A
SRS . IRSIANRIE, BAEHRAT A
RN BN A e EAP

LI AT ERMMAL,  IEIR(KT 5 ms, FEEIA
Kol 1 Jo 2 B 277 Ak BZORGR, T AL

RE R 22 i fih i S 5%
PRage o 2 AR, 5
ST

SR AT REE AN A IR A1 O e A D i B
&9, W tLidea

2.2. fil 5 FERE R AR AR SUH R 755K

fio it -5 R DL 1) LA B K PR REAS A BT AN . B IRk, @i T BRI EE, i
Fe ARl A A Te e ML R NOARYE AR AT A R, 308 P i A A5 P 2SR VR LUy A kL. 0TI 2
EE S A AR, R e AR, LS IR AR S M B, TSR Pt T B L £ AN AR e
B FE a0 Maestro () L5~ ILAI AR T «fR A 2 FR) 2 8l Ty R (SPA) B A, LR R R 2R Al — S L AR A1 L
Nt FERIH R T S%.

2.3. MRFERITPHANITIENSR

ZEFERNN, FTHICRIEN NRRAThGE . MERSHRFEESMEIEW AN 7, HAshER
STHEONEE, AGENFE R SEFIHHGANERE. Bk, Wit FER R A R AR
TR ER, DR T2 RS E A AR A
3. MRFEIIT
3.1. MRFERITRIE

WISl F R, THERESW. I & HEE LIEAT . BARRORE: 406
B, {FHBEERALRES UMMM S, ERES. BROME, WA SEN AR IR 4h
MBI, ShiamE AR, (LRSS MEHlE B BERFA AN LIRS H&MEBE A REDIRE,
W BE R e LT3 1

WAEHTT, W T sRAE A SIS, R T S8R R 1 7 FA05 M0 BT 4% ) 22 R4 sk
Belledss AR 2 XA st as A TR AR 3 Wil AT RIS ZR AR Sk By . TERfE I IX =
A FET G, FFEE AR R BETHmE BRI A R . RUORIR IR TR B4l S 15 4 147 1)
MES BT, FBRERA. BREGEERE, TELI R EE . TR MEEREE 5B Ra 20N TFi
b, FEHEAT s AT, 1% e I AR R, PRI IR B . AT AN, IERL. SUHTE. FRE
FE. VEHLPE. DhRE. QIHTEEZ TG EHE, REARERATR A NRENEITTTR. £ =%
T B e T AW, W

BT B AL B R AL R I S ) L SRk, AR, PR EFEIMEH VR IREE, #
il 2% 2 F A N BRI 5o 5B A, [RII fd 0 S it R G R R B . TR RN
FEME BB RIS TRE, RUEAFRRENFER DA, 56 07 e R .

3.2. MREFEEARE
RIS A o T B ) BRI R . TR AESE S MR R, AR s T g, e

DOI: 10.12677/design.2024.96841 1714 Wit


https://doi.org/10.12677/design.2024.96841

USRS

AR B, RICK BT il . REEHR A K ARG R 2 d #etk, FsifEmit 2075
U R 5t Al Soh TS R Esh, EUREM T FENEE, fdEs 15+
HIRAT &% FRUCKS 51 R IOl b S B S AR BB . TR B O0RIEERAE, SRS, P ETIIR
Bt AEAGUEUE I Be s H L2 B e EE . KRR,

4. EWRBES S
4.1, FBBHERTE
Bt 5 IR A R R BUIL R 3% 5
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Table 9. Sensor response time test results
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Table 11. Partial data display of user comfort survey
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Table 14. Partial data display of user satisfaction survey
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