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NGHIEN CU'U UNITY 3D VA KV THUAT VR
AP DUNG XAY DUNG UNG DUNG DU LICH LICH SU A0

UNITY 3D RESEARCH AND VR TECHNIQUES APPLY VIRTUAL HISTORY TRAVEL APP BUILDING

TOM TAT

Thuc t€ a0 3 méi trudng ba chiéu dugc phat sinh, tong hop va diéu khién
thong qua may tinh nhdm muc dich mo phdng thé gidi thuc hodc thé gidi theo
tudng tugng. Cho phép ngudi dung thong qua cac thiét bi ngoai vi va bd chuyén
doi tuong tac véi nhiing su vat, hanh dong cla thé gidi do giong nhu tuong tac
véi cac sy kién, hanh dong cla thé gidi thuc. Bai bdo néu van dé vé thuc té do, du
lich lich str do, mt 50 ky thuat trong Unity3D, 3DsMax, VRTK va ap dung cac ky
thuat dé xay dung (ng dung du lich lich st do.

Tirkhéa: Du lich, du lich do.

ABSTRACT

Virtual reality is a three-dimensional environment generated, synthesized
and controlled through a computer for the purpose of simulating the real world
or the imaginary world. Allows users through peripherals and transducers to
interact with the things and actions of the virtual world just like interacting with
the events and actions of the real world. The report presents issues of virtual
reality, virtual history tourism, some techniques in Unity3D, 3DsMax, VRTK and
applying techniques to build virtual history travel applications.

Keywords: Travel, virtual travel.
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1. GIGI THIEU THUC TE AO VA DU LICH LICH SU AO
1.1. Thuc té do

Thuc té 3o la gi?

C6 thé dinh nghia: Thuc té 3o la mot hé théng giao dién
cap cao gilta ngudi st dung va may tinh. Hé thong nay mé
phdéng cac su vat va hién tugng theo thdi gian thuc va
tuang tac véi ngudi sir dung qua téng hop cac kénh cadm
gidc. Do la ngi gidc gom: thi gidc, thinh giac, xuc giac, khiu
gidc, vi giac.

Trai nghiém thuc té do trong Tro choi dién ti

DPay dudng nhu la ting dung I6n nhat cda thuc té do
trong thai di€ém hién tai v6i cac thé loai game ma ngudi
choi ¢6 thé ddm chim vao né nhu dang trong thé gidi
thuc.
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Hinh 1. VR games
Pién anh ddm chim
Kha nang ctia VR nhu mét thiét bi xay dung su dong
cadm lam cho né phu hgp tu nhién cho nhiing ngudi sang
tao muén ké lai nhiing cau chuyén tha vi.

Hinh 2. Phim thuc té do

Di chuyén/Du lich

V&i cdng nghé hinh anh 3D, con ngudi da c6 thé téi hién
lai cac ki quan thién nhién, danh lam thang canh va con
ngudi c6 thé dung céng nghé VR dé tham quan ma khéng
can phai di chuyén di xa.

Hinh 3. Dulich qua kinh VR
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Xa héi ao

VR tao ra xa hoi nhu trong thé gidi vat chat, nhung la
thé gidi nhan tao chia hinh dai dién két néi véi ngudi that.

Cac nhém ngudi danh thoi gian cho nhau trong nhiing
khong gian nay vi nhiéu ly do nhu: cing s& thich, muc tiéu
gido duc hodc don gian la dé thoat khéi cudc séng binh
thuong,...

Hinh 4. Nguoi diing trong xa hdi do dudi hinh dang cla avatar

Giao duc

Phu hgp cho viéc dao tao thuc hanh trong cac linh vuc
tén kém, nguy hiém vi cac ky nang dugc phat trién trong
méi trudng 3o cé thé chuyén sang maéi trudng thuc.

Vi du: mé phong chuyén bay, chiia chay, an toan nha
may dién hat nhan, tim kiém va ctru nan, quan suvay té.

VR ¢é Ung dung rét 16n trong linh vuc lich s, nhan
chung hoc va tiép thu ngoai ng.

e A £ £
Hinh 5. Ap dung cdng nghé VR d& huan luyén phi cong
Céc thanh phan cta hé théng thuc té 3o
Cac thiét bi phan cling
- May tinh
- Tainghe VR
- B6 diéu khién

>
""% Sy

Hinh 6. Oculus Rift DK2

Cac hé théng phan mém
Virtual World Generator (VWG)
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Hinh 7. Hé thong VWG

VWG nhan dau vao tur cadc hé théng cap thap dé biét
ngudi dung dang lam gi trong thé gidi thuc.

- Theo ddi dau, tinh toan vi tri va huéng ctia dau ngudi
dung.

- Cé4c su kién ban phim, chuét va bo diéu khién trd choi
trong hang doi san sang cho viéc xu ly.

VWG duy tri mot thé giGi (nhan tao, thuc hodc két hgp)
dé trinh két xuat trich xuat théng tin can thiét tinh toan két
qua dau ra (cac goc nhin thich hop trong thé gi6i ) cho
Display.

Thé gidi do: Thuc va nhan tao

- Thé gidi 4o nhan tao: Cac hinh tam gidc dugc xac dinh
trong khéng gian 3D, cuing vdi cac thudc tinh cho biét cach
ching tuong tac véi dnh sang, am thanh, luc,...

- Thé gidi 4o vat ly: Bugc ghi lai bang cach si dung
camera hién dai, thi gidc may tinh va ky thuat Simultaneous
Localization and Mapping (SLAM).

1.2. Du lich lich st do
1.2.1. Dulich do

Hinh 8. Ung dung Google Earth VR

Hién nay, khong riéng gi Viét Nam ma cac nudc trén thé
giGi dang ap dung céng nghé thuc té€ do trong nganh du
lich - It hanh. Diéu nay da mang lai lgi ich khong nho cho
cac du khach ma bén canh d6 ngudi huéng loi truc tiép
chinh la nhitng doanh nghiép kinh doanh trong linh vuc du
lich - khach san.
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Véi cac ung dung du lich 3o ngudi dung cé thé di
chuyén dén bat ki dia diém nao da dugc xdy dung bén

trong Ung dung tu trudc.

Toan b khéng gian sé dugc mo ta lai mét cach chinh
xac nhat nham mang dén cho ngudi dung nhing trai

nghiém khéng khac gi ngoai thuc té.
1.2.2. Du ljch lich sir do

Nghién cttu du lich lich st do ¢6 Uing dung tuong tu nhu
Ung dung du lich 4o, diém khac biét & day la thay vi dua
ngudi dung dén moét dia diém du lich tham quan thdi hién
tai thi ho sé& dugc dén mét boi canh lich st ¢ that trong
qua khi va hoa minh vao dé, tir d6 khién cho cac su kién
lich si dugc truyén dat mot cach truc quan, dé ghi nhé hon
dong thai dem lai su thich tha khi dugc trai nghiém nhimng

gidy phut hao hung cta dan téc.

Ngudi dung c6 thé tu do di chuyén, tuong tac véi mot
s6 cac nhan vat, d6 vat trong moi trudng, noi cach khac la
ngudi dung c6 thé tu minh ty do tham gia va 1a mét phan
cua su kién lich sar.

RNZ_ - .

Hinh 9. Trén danh trén séng Bach Dang
2. NGHIEN CUU UNITY3D, KY THUAT VR VA 3DSMAX
2.1. Unity3D

Unity 1d mot game engine dugc phat trién bai Unity
Technologies nhu mét hé sinh théi (Engine) da nén tang dé
phét trién game. Engine nay duoc phat trién bang C/C++
va c6 kha nang hé trg ma viét bang C#, JavaScript hoac
Boo. Hién, Unity da phat trién t&i phién ban 2021, déng thoi
la su luya chon s6 1 cho cac studio game khi muén phat

trién game.

Unity Engine cho chung ta cac lva chon loai project ma
ta muon lam (2D hoac 3D) va véi dé tai nghién ctu khoa

hoc nay, nhém da dung Unity3D.

& unity

Hinh 10. Logo Unity Engine
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Cac ki thuat duoc sit dung trong Unity3D

Tao dia hinh véi Terrain

P& m6 ta lai chinh xac béi canh lich st thi dia hinh la
mét phan khong thé thiéu. V&i Terrain ta ¢ thé dé dang
tuy y tao ra bat ky kiéu dia hinh nao ma minh muén (16n,
nhd, cao, triing,...)

ar Default -

== v Terrain

-

+ Terrain Collider

Hinh 11. Muc Inspector clia mt object Terrain

Terrain cé cac cong cu cho phép nguai dung tuy chinh
dia hinh theo y muén:

- Create neighbor Terrain cho phép tao mét Terrain
khéac canh Terrain ban dau

- Paint Texture cho phép tao két cau, loai dia hinh (cat,
da, co,...)

- Paint Trees la cdng cu dé tao cay cho dia hinh

- Paint Details gan giéng véi Paint Trees nhung dung dé
tao nhing thi nhé hon nhu cd, bui cay,...

Tao hiéu idng di chuyén véi NavMesh Agent va
Navigation Mesh

- Navigation Mesh: Lad mét cdu tric data trén bé mat
cla dia hinh hé trg cho viéc tim dudng cla d6i tugng.

- NavMesh Agent: La mdt component cla d6i tugng can
di chuyén giup déi tuong két hgp véi Navigation Mesh

52 Navy

Agents Areas Bake Object
eaMesh Renderers g5 Termains

ain (Terrain)

v

v
Walkable

Hinh 12. Cifa s6 Navigation

DE& tao mét Navigation Mesh dé doi tugng di chuyén,
dau tién vao ctia s6 Navigation va chon vung dia hinh minh
mudhn sau d6 chuyén sang tab Bake dé tuy chinh theo y
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mudn. Sau khi tuy chinh xong thi xac nhan bang cach nhén
vao nut Bake va dgi cho Unity xu Ii.

Sau khi da c6 Navigation Mesh, dé déi tugng c6 thé di
chuyén theo y minh ta con can dung két hgp thém
component NavMesh Agent va C# Script, quy dao di
chuyén tuy thudc vao Script ma ta viét.

Animation va Animator

- Animation Ia hinh dnh dugc xuat hién va chuyén déng
mot cach song dong trén man hinh.

- Animator 1a mot component dung dé quan li, diéu
khién cac animations.

Trong Unity c6 nhiéu cach d€ tao ra animation

- Ki thuat keyframe: D€ tao chuyén dong, ta phai vé mét
keyframe tai thdi diém dau va thay d6i tuan tu cac
keyframe sau, chung ta sé cé dugc mot animation (ki thuat
nay thuong dung trong Unity2D).

- Ki thuat dung spine: Chia d6i tugng ra thanh céc
xuong va khép va thay déi chdng vé vi tri, dé I6n, xoay
thanh cac keyframe. Sau dé két hop cac keyframe lai vGi
nhau tao thanh animation.

Hinh 13. Bén trong mt component Animator

Hinh 14. C(ra s6 tao Animation

Vi nhiing két hgp animation phuc tap, ta cling can
phai dung dén C# Script dé quan Ii.

Unity Ul

Ul hay user interface nghia la giao dién ngudi dung. Ul
bao gdom cac muc nhu Labels, Text, Buttons, Menus, Sliders
va Views, day la nhiing thi ¢é trén man hinh hién thi.

Ul déng vai trd cung cdp thong tin, truyén tai thong
diép tir tac giad cho ngusi dung vé Ung dung gitp cho viéc
st dung tré nén dé dang hon.

Trong Uing dung ma nhém nghién ctiu, Ul dugc st dung
chu yéu vao viéc tao phu dé cho cau chuyén, I5i néi cla
nhan vat, ngoai ra con dé cho ngudi dung thay vai trd cda
cac nhan vat va lya chon loai camera minh mudn st dung.
2.2. Ky thuat VR

VRTK la gi?

VRTK la mét tap hgp céc Script va y tudng dung dé gia
quyét cac van dé vé VR trong Unity bao gom:

- Di chuyén trong khéng gian 3o (Locomotion).

- Tuong tac cham, cdm nam, st dung ddi tugng.

- Tuong tac véi Ul qua con trd, cham.

- Vat ly trong khéng gian ao.

*VRIK

Hinh 15. Logo cla VRTK

VRTK hé trg déng thai hai loai camera:

- Camera mdé phdédng trén may tinh
CameraRigs).

- Camera danh cho thiét bi VR.

Cac ki thuat duoc sit dung trong VRTK

CameraRigs trong VRTK

(Simulated

Sau khi dugc import , mét folder cé tén VRTK prefab sé
dugc dua vao trong folder Package cla unity.

Trong VRTK prefabs chira day du tat ca cac Script va
Object can thiét dé cai dat mot moi trudng VR ma trong d6
yéu t6 quan trong nhat chinh la CameraRig.

Trong folder CameraRig sé& c6 day du tat ca nhiing thu
ta can dé co thé cai dat ca 2 loai Camera phuc vu cho qua
trinh nghién cuu.

Khi st dung Simulated CameraRig ta c6 thé chay thu
san phdm cla minh ngay trén may tinh véi cac input trén
ban phim va chuét ma khéng can phai co cac thiét bi phan
cliing VR dat do.

Khi st dung UnityXR CameraRig thi sé cho két qua
tuong tu nhung sé khéng con nhimng Ul hudng dan hay
Button hién lén.

Locomotion

Locomotion la cong cu gitup cho ngusi dung di chuyén
trong moi trudng thuc té€ 4o qua viéc st dung input c6 trén
cac thiét bi phan cing VR.

Ta c6 thé di chuyén theo nhiéu cach khi st dung
Locomotion tur di chuyén binh thudng dén teleport va ca
leo tréo.
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Hinh 16. Teleporter trong Locomotion
Interactable object

Interactable object la cic object prefabs cho phép
nguoi dung thuc hién cac tuong tac Ién ching théng qua

pointer hay cac object khac.

Véi cac loai tuong tac khac nhau thi c6 cac loai prefab
khac nhau bao gém tuong tac cham, cdm ndm, diém tua

leo tréo, xoay,...
2.3. DsMax
3DsMax la gi?

3DS MAX la phan mém dung hinh 3D do cong ty
Autodesk Media and Entertainment phat trién va san xuét.

3DS MAX dugc ing dung vao rat nhiéu linh vuc khéc
nhau bao gém hoc tap, phat trién game hay thiét ké noi

that va kién truc.

Hinh 17. Logo clia 3DS MAX
Cac ki thuat dugc sit dung trong 3DSMAX

Trong 3DS MAX c6 rat nhiéu cac céng cu khac nhau
phuc vu ngudi dung lam nhiéu cong viéc lién quan dén moé
hinh 3D tir cg ban dén nang cao. Trong bai bao nay sé chi
néu ra mot s6 cong cu ¢d badn ma nhém da dung dé thuc

hién bai nghién ctu.

Ba cong cu quan thudng dugc sir dung dé hiéu chinh

doi tuong:

- Select and Move dung dé chon va di chuyén déi tugng

- Select and Rotate dung dé& chon va xoay d6i tugng

- Select and Uniform Scale dung dé chon va phéng to,

thu nhé d6i tugng

Pé tao ra cac hinh khéi 3D co ban ta st dung céng cu
Standard Primitives nam trong muc Create. Bén trong céng
cu nay cho ngudi dung chon lya loai hinh khéi co ban nhu

Box, Cone, Sphere,...
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Khi [am viéc véi 3DS MAX doi luc ta sé gap trudng hop
can tao ra nhiéu mé hinh giéng nhau, khi d6 ta sé dung
dén cong cu Clone cho phép tao ban sao y hét véi hinh da
chon.

Daéi khi chi sap xép cac md hinh lai véi nhau khi dung
céng cu Move sé khéng dém lai dé chinh xac tuyét doi, vi
vay 3DsMax c6 1 cdng cu khac gitp cho ngusi dung c6 thé
sap xép chinh xac vi tri cia mé hinh nay véi mé hinh khac la
Align.

Pé tao ra nhitng mé hinh 3D ¢é hinh dang phtic tap
giébng nhu ngoai ddi thuc thi viéc chi s dung nhing khéi
hinh co ban la khéng du ma thém vao dé nguci dung con
phai chuyén ching thanh dang Editable Poly va st dung
nhimng céng cu bén trong d6 dé tuy chinh theo y minh.

Trong hop thoai Edit Poly cé 5 cap do diéu chinh, trong
mdi cap dé lai c6 nhiing cédng cu khac nhau phu thudc vao
muc dich.

Mot s6 cong cu thudng dung trong Edittable Poly:
Extrude, Bevel, Chamfer, Connect
3.XAY DUNG CHUONG TRINH
3.1. Khung canh khu can cif hiu can, luyén quan

- O canh nay tat ca cac nhan vat déu dugc gén
animation phu hop véi tiing cong viéc.

- MOt s6 nhan vat dugc st dung NavMeshAgent
component dé c6 thé di chuyén xung quanh khu vuc.

- Nhiing mé hinh 3D dugc sdp xép tao nén khung canh
phu hop véi muc dich dé ra.

- Da c6 v khi ¢ thé tuong tac bang tay cam thuc té do
(dugc ap dung Scriptable Object).

- C6 thé bat su kién xay ra bang cac Trigger Object.

Hinh 18. Khung canh khu hdu can
3.2. Khung canh tran danh trén séng Bach Pang

- Chuyén doéng clia cac chién thuyén va nhan vat dugc
diéu khién bsi component NavMeshAgent va cac diém
dich dugc lap trinh bai C# Script.

- VGi C# Script ta c6 thé tuy y di chuyén cac diém dich
theo kich ban c6 san tir dé cac thuyén va nhan vat cling di
chuyén theo.

- Component Animator va Animation dugc dung dé tao
cac hoat dong cho nhan vat va ca su kién thuy triéu thay
déi dé 16 ra bai coc nhon
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- Trong C# Script c6 ham Instanciate va AddForce dugc
dung d€ sinh ra va tao luc ddy cho object, nhirng mai tén
dugc ban ra nhu trén hinh anh dugc dp dung 2 ham nay.

- Hiéu Ung Itra chdy & ca trén dau mdi tén va trén chién
thuyén dugc tao bdi cong cu Particle system, céng cu nay
cho phép tao ra vé s6 nhing hiéu ting khac nhau tir chay,
né dén khoi véi nhiéu hinh dang, mau sac khac nhau tuy
thudc vao sy sang tao clia ngudi st dung.

-Dé 1am cho quan dich duéi theo ngudi dung, ta chi can
bién diém dich cta quan dich thanh object dai dién cho
ngudi dung bén trong chuaong trinh, khi dé ngudi dung di
chuyén c6 nghia la diém dich di chuyén khién cho quan
dich cting d6i huéng dudi theo.

Hinh 19. Khung canh tran danh trén séng

- Khi bi tdn cong béi vi khi, quan dich sé ding lai va
thuc hién animation chét. D& lam dugc diéu nay nhém da
st dung C# Script lam cho object quan dich c6 thé bét dugc
su kién khi object vii khi cham vao, clung luc dé sé tat
component NavMeshAgent dé quan dich diung lai va
chuyén animation ti Run >> Die.

4. KET LUAN

Bai bdo néu van dé vé thuc té do gom dinh nghia, cac
Ung dung cla thuc té€ ao; du lich lich st 40; mét s6 ky thuat
trong Unity3D gém tao dia hinh, hiéu Ung di chuyén,...;
mot s6 ky thuat trong 3DsMax, mot sé ky thuat trong VRTK
g6m ki thuat camera, ky thuat di chuyén tuic thdi, ky thuat
tuong tac,... va ap dung cac ky thuat dé xay dung ung
dung du lich lich str 30 gém hai khu la khu hau can va khu
dién ra tran chién.
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