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TONG QUAN



binh nghia

« Thuc tai ao - Virtual Reality

« Coates (

1992):

— Hién thyc ao la m6 phong dién tir cac thiét b

kinh, @

uan 40 va moi truong 3 chiéu dién tir cho

:)hep nguoi dung tuong tac voi

* Greenbaum (1 992):

— Hién thuc ao la nhimg anh cuda thé gidi thuc dugc
may tinh sinh ra phan héi lai cac chuyén dong
cua con nguoi. Viéc tuon tac vol mOl truong mo

thiet

phong

hong nay thong qua dir lieu lon phu hgp vai cac
|

nhu tuong tac loa, kinh hay gang tay mo



binh nghia

* (Isdale, 1998)

— La mot cach dé hinh anh hda, diéu khién va
tuong tac véi may tinh va cac dirlieu dac biét
phurc tap

 Theo kinh nghiém con nquoi:

— Hién thuc ao la moi truong truyén dan tao ra
nhimg cam nhan cho con ngu®i vdi v&i moi
trudng ma né mo ta.

» Cac thuat ngirkhac thuong dung:

— Virtual Worlds, Virtual Environments, Immersive

VR, Cyberspace ...



Lich s phat trién

1962 : Sensorama (tir hang phim Morton Heilig)

1970 : Thé hién hoa thé gidi do Ién man hinh

1970 : Thiét bi Head Mounted Display dau tién: bai Daniel
V|vk)ers tir Utah University (Y tuong cua lvan Sutherland /
MIT

1982 : Dataglove

1980-85 : San I[()h_:?fm hién thuc ao thuong mai dau tién
tén Virtual Cockpit (British Aerospace) co kha nang nam
bat cir dong cua dau, tay, mat. Hien thi hinh an va am
thanh 3D, nhan dang giong nol, phan hoi tuong tac...
1990-95 : Trd nén pho bién trong phim anh, sach bao...
2010-nay: Phat trién cdc thiét bj hién thuc do hudng
nguai dung pho théng




Song dong - Vividness (biéu
dien dugc moi truong chinh
xac)
— breadth (visibility,
audibility, touch, smell)
— depth (quality, fidelity-
chinh xac)
Tuong tac - Interactivity
(cho phép nguoi dung co
kha nang thay doi mol
truong )
— speed (update rates,
time lag)
— mapping (text, speech,
gestures, gaze, complex
behavior patterns)

high

low

‘hif_;h

So sanh VR va cac dang media khac



THANH PHAN KIEN TRUC




Kién tric hé thdng cua
virtual environments
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Thanh phan kién truc

» oI tugng, thuc thé - Objects, entities (6 16, nha,
bau troi,...)

— Tinh chat hinh hoc - Shape, color, texture
— Tinh chat vat ly - Weight, speed, position, etc...

 Nguoi dung - User
— Tuwong tac v&i moi truong, co thé dugce nhin thay
bang camera
— C6 hinh thé tham gia vao thé gidi ao (avatar)
— Co6 thé nghe, ndi (voice recognition)
— Co6 thé di chuyén (gesture recognition)



Thanh phan kién truc

ba nguai dung - Multi user

Mang may tinh - Network connection

Mo phong - Simulation

— Diéu khién (mg dung

— Diéu khién hudng su kién (tranh va cham)

— M0 phong hudng theo tinh chat vat ly cua doi
tuong

Thé gidi, moi trudng - World
— K&t noi tat ca nhimg phan khac nhau vao thanh 1
moi trudng ma nguoi dung hoat dong ¢ trong do
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Pac diém

« Virtual reality (VR) phai dam bao
— Thé gidi ly tudng sinh ra bai may tinh
— Dam bao giong that vé hinh dang
— tuong tac vai nguoi dung cung kiéu vdi thé gidi thuc.
» Trong thuc té€ dé dat dugc chap nhan:
— Pua ra chuan thap hon.
— Dat ra nhiéu khia canh cuta thé gidi thuc
* Hoa nhap - “Immersion”.
— Moi truong VR 1a hoa nhap - immersive néu né dem
lai cho nguGi dung cam giac ton tai trong moi truong
chir khong phai la cam giac dang quan sat
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Pac diém thuc té cla hién thuc ao

Mot VR that khong ton tai, lam con ngui cam
thay thoai mai khi c6 cac nham lan, Phai co
dugc dac diem
— Cam giac hoa nhap - immersion: Sinh ra céc

canh gay cam nhan thudc vé moi trudong ao
cua ngudi dung..
— Cho phép tuong tac véi cac doi tuong trong

canh nhu cach ngdl dung lam trong thuc té
chap nhan tinh xap xi véi han do hop ly.
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Pac diém thuc té cla hién thuc ao

— Tao cang nhiéu cam nhan trén céc gidc quan
cang tot

« Nhin va nghe - Sight & sound la nhimg giac quan co
ban nhat vé suw cam nhan. Luc dé moi truong ao nhu' 1
tam kinh d6 hoa ma chung ta dugc dua vao trong

« Ngoal ra xuc giac cung dang dua vao nghién cuu
(haptic interfaces).

* Vi giac va khiu gidc — Tam thai chang ta khong can
nghién ctiru vé van dé nay

 Glac quan thur 6: bay la giac quan ma chung ta thuong
khong thé xtr ly dugc, trir mot sé truong hop dac biét
nhu cdc mo phong lai may bay
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Cong nghé trong VR

Man hinh hién thi - Visual displays: hién thi thé gidi
ao dén nguai sir dung.

Hé thong theo doi - Tracking systems: theo doi vi tri
va hudng ctia nguoi ding trong moi trudng ao

Hé thong tinh toan - Computation Systems: thuc
hién nhiing tinh toan can thiét dé sinh ra khong
gian ao

Thiét bi xuc giac - Haptic devices: cung cap thao
tﬂc va nhan dugc cac cam gidc phan hoi tir thé gioi
thuc

Audio systems - phan hoi am thanh tir thuc tai ao
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Cam nhan mai trudong ao

The ability to hear; the auditory faculty; SYN. audition,

MEELIE el LN auditory sense, sense of hearing, auditory modality.
. . The ability to see; the faculty of vision; SYN. vision, visual
sight image eyes ) :
sense, visual modality.
touch surface / skin The faculty of touch; SYN. sense of touch, skin senses, touch
temperature modality, cutaneous senses.
The faculty of smell; SYN. sense of smell, olfaction, olfactory
smell odour nose :
modality.
tongue/ The faculty of taste; SYN. gustation, sense of taste, gustatory
taste savour, flavour :
nose modality.
position,
! : movement, The perception of body position and movement and muscular
kinesthesia muscles : . 7 : :
muscular tension etc; SYN: kinaestesia, feeling of movement
tensions
balance,
acceleration,
. : position, - L : : :
proprioceptio : The ability to sense the position and location and orientation
location, ear :
n ) . and movement of the body and its parts.
orientation,
movement of
the body
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Cam nhan moi trudng ao

Real or Virtual World

monoscopic cues( canh

mono)

— relative size

— interposition and occlusion(
long 1é0o)

— perspective distortion(
méo)

— lighting and shadows

— texture gradient

— motion parallax ( thi sai
chuyén dong)

binocular (stereoscopic) cues

— stereo disparity (phan tach)

— convergence (hoi tu)

Sensory
Interface

Muscles

Muscles

Interface

Real or Virtual World
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Yéu cau cua thuc tai ao

Canh-scene: can dugc vé, sinh ra phu thudc vao diém nhin
cua ngum dung

Vi tri ciia mat can xac dinh, thiét bi theo doi xac dinh hudng va
vi tri cila dau va mat. Theo do Phan mém can hiéu chinh ma
tran chiéu phu hgp dé co két qua..

Canh hién thi 3-D .

— stereo vision: Khi hai mat nhan dugc hai hinh anh khac
nhau, chuing ta sé cdm nhan dugc cdm giac 3D

— Day la sudanh ltra mat str dung sy nhan biét vé tiéu cu
cla mat

Ngudi dung phai c6 kha nang tac dong lai moi truong

— Kha nang theo doi (d€ xac dinh vi tri ciia dau/mat)

— Tac dong truc tiép l1én chuyén dong cua nguoi dung thong
qua cac thiét bi theo doi trén quan ao hoac cung cap cho

dmay tinh video nhiéu géc nhin khac nhau cta nguoi st
ung
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UNG DUNG



Khao c¢o hoc: Tai
tao lai nhimg di
tich lich str da bi
pha huy hoac
khong con ton tai

L Khung canh tan tich Homolovi IV 1
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Pao tao, huan luyeén:
Cho phép nquai hoc ¢o
thé dugc ren luyén trudc
khi str dung thiét bj that,
dac biét la khi viéc st
dung thiét bj that 1a kho
khan hoac qua ton kém

L M6 phong 1di may bay cua khdng quan My 1
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Vien tuong:
Kién tao
nhimg khung
canh khong
co that

L Kién tric su tai hién lai khung canh kién tric
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Ung dung

Giai tri: Xay dung cac khung canh vien tudng phuc
vu muc dich giai tri nhu tro choi, phim anh...

Game Skyrim &*ng dung trong hién thuc ao
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PHAN LOAI



Phan loal

 Desktop VR

— Non-immersive:
chuot 3d, window
system

— 3D world hién thij tren
man hinh, chudt va
ban phim la dau vao
tuong tac.

— Gia thap, dung ca voi
PC théng dung.

— VRML, Games
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Phan loal

«  Window on a World (WoW)

— Mot s6 hé thong sirdung moét man
hinh truyén thong dé hién thi thé gidi
truc quan (visual world).

— Nguoi ta phai xem man hinh hién thi
nhu la mot cira s6 ma qua cua s6 do
ngudi ta co thé thay mot thé gidi do.

— Thach thuc doi véi linh vuc dé hoa
may tinh la lam cho hinh anh trong
cua sb do trong giong nhu that, am
thanh nghe giong that va cac doi
tugng hanh déng giong that.

— "One must look at a disEIa screen
as a window through which one
beholds a virtual world. The
challenge to computer graphics is to
make the picture in the window look
real, sound real and the objects act
real" [Computer Graphics].
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Phan loal

» Anh xa video (video- mapping)

— Day la mot bién thé cua cach tiép can theo kiéu WoW. Tiép céan
theo kiéu nay sé két hop mot doan video hinh anh nguai st
dung v&i d6 hoa 2D. Nguoi sur dung sé thady mot man hinh hién
thj tiong tac cla hinh anh ta vdi may tinh.

— DVR hé théng don gian strdung céac thiét bj tuong tac thong
thuong nhu: chudt 3d, window system. The giGi 3D dugc hién
thi trén man hinh, chuot va ban phim la dau vao tuong tac.
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Phan loal

« Anh xa video (video-mapping) (tiép)

— Uu diém cua hé thong va cac ing dung loai nay la chi phi va gia
ca thap, c6 thé dung dugc ca vai PC thong dung va cac thiét bi
thong dung khac.

— Phu hop vdi viéc phat trién nhimg ting dung dai tra va cac san
pham cap thap khong can dén doi chinh xac tuyét doi.
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Phan loal

» Thé gidi thuc bo sung (augmented
reality) le " 1N
— Sukét hop gilra d6 hoa va thé ; * ,i ;”:’ao 039m_=’w
giGi thuc tao thanh 1 hé thong a - oy

- \
>
-

— 9000

chung phuc vu cho viéc nhin J“JL ALl G

nhan va danh gia thé gidi thuc.

— Keét hop Telepresence va cac hé
théng thurc tai 4o cho ta mot
thuc tai hon hgp(Mixed Reality)
hay cac hé thong mo phong
liéen mach (Seamless
Simulation systems).

— O day, cac dirliéu vao sinh ra
bai may tinh sé dugc hop nhat
(két hop) vai cac dirliéu vao
telepresence va/hoac quan
diém (cach nhin) vé thé gidi
thuc cua nguoi stir dung. 58

). .,w—q

-
e
V4 a
- Retour




Hién dién ao

"Virtual presence Is experienced by a person when sensory
Information generated only by and within a computer compels
a feeling of being present in an environment other than the
one the person is actually in" (Sheridan, 1992, pg.6)
Presence: [a cam nhan tam ly xuat hién @ mot méi trudng dua
vao cong nghé hinh thanh theo kiéu hoa nhap - immersive.
Trén thuc té hé théng hoat dong theo kiéu nay khong can thiét
ap dung cho tat ca moi nquoi ma chi cho mot vai nguoi co val
tro nhat dinh trong cong déng.

Viéc tich hop gitra immersive va presence luon la bai toan kho
cho cong nghe . Mot img dung cua Presence la: Telepresence
va teleoperate
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Telepresence

Telepresence: La thuét ngir mo ta viéc sir dung cac cong nghé khéc
nhau gay hiéu tmg dat ngudi dung tai mt vi tri khac.

Telepresence la mot cach muong tuornfl hinh dung cac thé gidi dugc
sinh ra hoan toan trong may tinh. Day [a mot ky thuat két noi cac cam
bién tir xa trong thé gidi thuc vdi cam giac cua ngudi diéu khién. Cac
cam bién tirxa nay c6 thé dugc dinh vi trén mét robot, giong nhula
cac cong cu.

Linh ctiu hod sir dung cac phuong tién diéu khién tirxa dé xur Ig nhimng
trudng hop nguy hiém. Cac béc si giai phau str dung cac thiét bi v
cung nho trén nhimg day cép dé thuc hién ca phau thuat ma khong
can rach ra mét 10 16n tren co thé bénh nhan. Céc thiét bj nay c6 mot
video camera nhé & dau lam viéc (business end).

Céc robot dugc trang bi cac hé thong telepresence nay da thay doi
cach thic thyc hién cac cuge thi nghiém veé bién sau hoac nui ltra. Ky
thuat nay ngoai ra con dugc ap dung trong cac cudc nghién ctu vii
tru...
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Telepresence
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Hoa nhap

Tao ra cam giac hoa nhap gilra nguoi dung va moi truong, hinh anh
quan sat la hinh anh nguoi sur dung nhin dugc bao gom ca khong gian
va phuong hudng.

Phan hinh anh nguti dung quan sat dugc chi la 1 phan rat nho so vdi
khong gian hién thi

Thong thuong cong nghé cho hién thi déng vai tro quan trong va cac
cam nhan khac ciing duogc kiém tra.

Hé thong thuc tai ao - VR systems sé tao cho ngudi dung la mot phén
cua thé gioi ao dang dugc mo phong chirkhong don thuan moi truong
ao dang mo phong la 1 goc cua thé gid1 thuc ma nguai dung hién hiru.
Hé thong immersive VR dau tién la hé thong mé phg’)r)gb!éi may bay ma
0 do su hoa nhap la surkét hgp tinh xao gira cac thiét bi that va cac
hinh anh ao. Buong lai that vai cac thiét bi thuc te cho phep phi cong
sirdung nhu 1 chuyén bay binh thuong. Hinh anh hién thi la nhimg
canh ao dugc chuan b san.
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1.

2.

3.

Phan loal

Immersive Virtual Environments- moi truong ao hoa nhap

— cac doi tuong tuong tac quan sat dugc va doc lap hoan toan véi
thé gidi that

— Canh ao phan Ung lai cac hanh dong tuong tac cua doi tuong.

— cac doi tuong khong thé tac dong Ién moi truong that

Semi-Immersive Virtual Environments-mai trudng ao ban hoa nhap

— cac doi tuong co thé tac dong 1én ca moi truong that va ao

— vai tro cua cac doi tugng trong moi truong ao I6n hon nhiéu so
va&1 mol truong that

— tac dong nén moi truong thuc la rat han ché

Non-Immersive Virtual Environments - VR théng thuong

— cac canh 3D nhula 1 phan cua thé gigi that (moi truong vat ly)

— cac doi tuong dap lai hoan toan trong thé gigi that

— Ton tai rat it quan hé véi moi truong ao - VE
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CAC THIET BI VR



Mo hinh phan cing chung

Head Position

INPUT

Hand Position

Physical Simulation
and Animation

A 4

Lights
lllustration Model

Visual

Objects

Geometry

Surface Properties
Dynamic Properties
Physical Constrains
Acoustic Properties

Audio OUTPUT

A 4

Collision Detection

Haptic

35



Hé thong VR co ban

— | Head Tracker Receiver
Head-mounted display(HMD) <
Head phones

{ Microphone —J

3D Sound

Haptics Processor

Glove
Glove tracker Voice
receiver Recognition
\ 4 \ 4 >
3D Tracker
System < >
\ 4
Tracker

Transmitter

A

A 4

Host Computer

VE Real-time OS

Video Camera

A 4

Face / Gesture /
Motion Analysis

A A

A 4

A

Graphics

Machine VE
Intelligence Database

A 4

Processor
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Man hinh va cac thiét bi tuong tac

« Visual Displays (3D imagery)
— Head Mounted Displays (HMD)
— Projection Displays (CAVE, Virtual Plane)

« Acoustic Displays (spatial sound)
— Multi-Channel Sound Systems

— Specialized Convolution Processors (e.qg.
Convolvotron)

- Haptic Displays (force feedback)
— Robot Arms (e.g. Grope, Phantom)
— Active Joystics (e.g. Microsoft Sidewinder)
— Vibrotactile Devices (e.g. Logitec Cyberman)




Head Mounted Display (HMD)

° ? . N
Oculus Rift, dwgc phat trién boi Oculus VR,
duoc Facebook mua lai nam 2014
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CAVE Automatic Virtual
Environment

\
L Christe’s CAVE




Haptic Displays

AN

Ban phim ndi cha Tactus cho phép ban phim 3o
trén man hinh cdm &ng néi [én va phan hdi nhu
ban phim cirng

N
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Cac loai thiét bi Haptic Device

Xac dinh vi tri va huong tay

Cac thiét bi phan hai lai luc va mo-men

Cac thiét bj xuc giac

Cac thiét bj tao ra cac kich thich nhu'nong hay
lanh

41



Cac giao dién cam nhan

Sensorn
Computer Y Sensory
K y Interface > Brain
i Phiysical OI‘gElII
S phenomenom

Ecole des Mines de Paris
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Cac giao dien dong hoc

Brain

Computer

’ —

Action
¥ Muscles » Interface
Physical
Phenomenom
Biosensors
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