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Over the years, virtual reality (VR) applications combining somatosensory operations have gained
popularity, moving beyond entertainment and into medical and educational realms. Wearable sensing
devices, robot interaction, and VR devices have evolved, and the user's physical activity can now provide
instructions, creating a new type of human-computer interaction. Intuitive operation can make users
feel the same sense of operation in the virtual world as in the real world, and the sound, tactile, and
visual stimuli directly fed back to the user after the operation can increase the user's sense of presence in
the virtual world. However, there are issues with existing hardware devices such as wand controllers
and depth cameras, which cannot provide users with intuitive operations (passive interaction). Moreover,
current interactive robots can only provide feedback in the physical world. Therefore, the main research
problem to be solved through the proposed hardware and software in this research is to provide an
intuitive and immersive interaction procedure to increase the immersive experience in VR. This research

can be divided into four aspects.

First, the existing VR device controller mimics the user's hands in the virtual world. However, the actual
operation method is through the equipped touchpad, trigger, and buttons, using touch, press, or slide to
interact and operate with the objects in the game. Therefore, the research proposes a wearable motion
tracking device and a VR glove. The researchers aim to combine feedback from gesture operations with

VR and somatosensory control to achieve a more intuitive and humanized human-computer interaction

(HCD for head-mounted VR devices.

Second, interactive gestures between users and animals or friends in the real world are usually
continuous gestures, such as waving, clapping, and touching. However, existing gesture recognition
usually only recognizes static gestures (fist or OK sign). Therefore, this research proposes an algorithm
to recognize continuous gesture interactions so that users can interact with characters in the virtual

world through gestures, just like in the real world.

Third, in the virtual world, interactive objects between the user and the game are usually classified as

objects or virtual characters. However, when the user grabs or pulls the objects in the game through the



controller, they cannot feel real feedback. To reproduce the interactive feeling of holding objects of
various shapes and behaviors with both hands, this research proposes the use of intuitive manipulation
of VR gloves to allow users to stretch, bend or twist flexible materials and display the corresponding
physical deformation on the virtual object. The realization allows users to perceive the difference

between virtual and real tactile sensations only with their hands.

Finally, it is not enough to provide only visual feedback in the virtual world but also tactile and auditory
feedback in the real world. To achieve an easy-to-read human-computer interaction target interface, the
research proposes an interactive doll that can also show how the user's daily behavior is integrated into
the virtual world. When interacting with characters, the feedback that virtual characters can bring to
users is a very important factor. Therefore, this research will develop an interactive doll that integrates
visual, auditory, and physical tactile feedback to simulate the sense of presence brought by the
interaction of virtualization and realization. By integrating data gloves, persistent gesture interaction,
and interactive dolls, this research aims to provide intuitive and immersive interactions between virtual

and physical realities to increase the presence experience in VR.

Keywords: Human-Computer Interaction, Free-hand Interactions, Intuitive Manipulation, Virtual

Reality, Embodied Operation.

MXBEEORROER

I RMERFEBREA MG DRI NN—=F x LU T VT 4 (VR) 77V r—a U AKRAETEL,
TR =T A A POREBA, ERLEAFTORMA~LEAL TS, Ll BFON—FY
=TT AL AT, 2 —PFICEENRBEZRETE RV W MRS 5, IR L, A5
TIHEEA TEANEDH DA 2T 7 v a CFlEZRME L, VRIZEIT DB ANER L2 B e Lz, of
Hoart7 e LT, (REEZEMICBWTEB TEANRD S 5 KR E 5 2 572®IZ, Natural
Interaction, Human Factors Feedback, Embodiment Sensation, Double-bridge Avator ® 4 > M
FNEHETHLH LTS5 NHED E7 VERELTVD,

FT. VT IINRE—vary NI yX UV EBEE VR 7 n—T R RE LI, ¥V AT v —#YE
IZED7 41—y 7% VR RMHERHIE S AGDEL LT o~y Rv U MEUVR 734 X
IZBWT, KVERMTARS LWt a—~vrarvta—F (0257 arwER LR,

WIS, BRERMERLEFEC LIV 2 AF ¥ —=THRBIEROF ¥ 7 7 X —LHFTE 5 &L 01T, i
72y = AF ¥ —kGE RS 27 VTV ALERE LT,

BT, BRA RIGIRCIRD TN DA T V=7 Ve DA BT 0T 4 7T IRIEREZBET 572012,
VR 70— 7\ X D EE R BE T, R BM A MII L0 T 720 to720 LT, ST 54
MEREREA TV =7 b BICERT 5 FEEZERE LT,

R#%IZ, B LT 3 DBEREMAG DY, = —F 0 HFENRITENMRAHICED X 5 ITkHie
SNTWDNERITA LT TIT AT R=NVERE L, ¥X¥ T I X =LA 2T 03T 5
B N=TF Y NFY T I =PNa—PIHEHT T 4 — RNy Z[IRRHICHERERTH D, €2
TAMFETIX, R, W, WEHMMTEO T 4 — Py 726G L, Ak & BLFEL O EERIIC
FoThlEbINdEHEE Y I 2L — 2402707 47T R=VEMBE LI, T—% 71—
TR 2 AT A E T vay BRXOA UETIT AT RV ERETHILET K



TR L R ORI BRI TRARD DA V¥ T 7 2 a v 4 L, VR IZH T 2 BSRIAR
EEhD I L ERLE,

VLB ARG ST BRI A BT 7 v a %8B LT VR BEE OB NRA BRI LT 2B 2 TH 0 |
EHHICEHIRT 2 & 2ABKE W, Lo THE REAE) OFMRHRLE LTHliEd 2 bo L
T,



