CHUONG 1: TONG QUAN PE TAI
1.1. . Giéi thigu

Trong thoi dai CNTT nhu hién nay, san pham c6ng nghé ngay cang chiu sy danh
gia khit khe hon tir phia nhitng ngudi dung, dic biét 1a vé san phdm Game duoc nhan
rat nhiéu su danh gia tir phia cac Game thu, hay chi 1a nhimg nguoi choi binh thudng.
Nganh céng nghiép Game hién nay c6 thé noi 1a bung nd, véi tbc do phét trién dén
chéng mat, rat nhiéu nhitng Game hay va hap dan da duoc ra doi trong thoi gian qua.
Phia sau nhitng Game phat trién va noi tiéng nhu vay déu c6 mot GE. GE 1a mot
cong cu hd trg, mot Middleware gitp ngudi phét trién viét Game mot cach nhanh
chong va don gian, dong thoi cung cip kha ning tai st dung cac tai nguyén va ma
ngudn cao do ¢ thé phat trién nhiéu Game tir mot Game Engine (GE). Tir xu huéng
phét trién va nhitng bat cap trén, dd 4n nay sé& khao sat va nghién ciru vé Engine Unity
— mét GE rat pho bién va khdng kém manh mé hién nay nham thuc nghiém viéc phat

trién mot tro choi (Demo) Flappy Bird.

1.2. Khao sat hién trang
Mic du “cha dé” Nguyén Ha Pong dd quyét dinh khai tir trd choi Flappy Bird do
chinh minh tao ra tuy nhién tén tudi cua Flappy Bird van dang tao nén nhiing “con
s6t” trong giGi cong nghé va truyén thong, khi hang loat cac trang web va to béo 16n
van lién tuc dua tin vé tro choi ndy. Vi sy vuon 1én manh mé va bat ngo noi tiéng
cua Flappy Bird, hang loat cac trang bao 16n da dwa ra nghi van vé viéc Nguyén Ha
Poéng str dung “manh khée” dé ting luot download ciing nhu luot danh gia vé trd

choi.

1.3. Poi twong va mo ta déi twong nghién ciru
Nghién ciu phat trién trién game Flappy Bird trén 2 nén tang phé bién nhat hién

nay la Android va 10S. Cac déi tuong nghién cau gom:

= Nhan vat trong game
= Phan canh trong game
= Mau sic caa phan canh

= \Vat can trong game



1.4. Muc tiéu deé tai
Muc tiéu cua dé tai 1a thiét ké va phat trién game Flappy Bird 2D bang c6ng nghé

Unity phuc vu cho ngudi dung.

1.5. Pham vi @@ tai

Game Flappy Bird dem lai cho moi nguoi cam giac choi game giai tri sau nhirng

hang gid &p luc cho cong viéc. Gilp cho moi nguoi giai téa stress dé dem lai hiéu

Suit cao trong cong viéc. Game nay s& c6 mot s6 tinh nang nhu sau:

Di chuyén
Tich diém
Tao game mai
Phan canh
Tao vat can

Animation cho nhan vat trong game

1.6. CAu trdc caa dé tai

Chwong 1: Tong quan vé dé tai

Chuong 2: Co s6 Iy thuyét

Chuong 3: Phan tich va thiét ké hé thong game

Chuwong 4: Thuc nghiém va trién khai

Két luan

Két qua dat dugc
Huéng phat trién

Tai liéu tham khao



CHUONG 2: COSO LY THUYET

2.1. Gi6i thi¢u vé Unity

Lap trinh Unity 2D va 3D duoc su dung dua trén 3 ngdn ngir lap trinh do la
C#, UnityScript, Boo. Thong thuong, ngon ngit chinh ma mai lap trinh vién
Unity sé& sir dung pho bién nhat 1a C#.

Dén day, chic han nhiéu ban doc dang phan van va khong biét tai sao Unity
lai duoc st dung dé thiét ké game roi ma van con phai biét rd nhitng 1ap trinh
phia trén.

Unity3D 1a mot méi truong phat trién tich hop, manh mé, hd tro thao tac kéo
tha, tuy bién giao dién nhanh chong, truc quan.

Cung cap céac cdng cu xir Iy do hoa, tich hop sin thu vién vat ly, tinh toan va
cham...

HG tro phat trién ca game 2D va 3D.

H& tro nhiéu nén tang théng dung nhu OSX, Linux, Window, Web, iOS,
Window Phone 8, Android, PS3, BB...

Cong dong nguoi dung, hd trg rong 16n.

C6 phién ban mién phi c6 thé chay duoc trén Window va Mac OSX
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Hinh 2.1: Hé diéu hanh

Ngay nay rat nhiéu nha phat trién game lya chon Unity3D dé phat trién boi kha

nang hd trg da nén tang su manh mé tién dung ctia Unity 3D.

Pén véi Unity, cac ban s& khdng can phai bang khoin vé cac van dé xu ly, cac

khai niém d6 hoa phuc tap... tit ca déu tro nén dé dang va nhanh chéng véi Unity.

Mot s6 game duoc phét trién trén Unity nhu AngryBird, Elegy of War,..



2.2. Phén tich cdng nghé

Unity ho trg manh céc tinh nang sau:

- Tao giao dién Ul cia Game nhu tao drop bar, textbox,...

- Hién thi mé hinh 3D, 2D — hé théng vat ly 2D, 3D

- Networking: Hb tro tao game choi nhiéu ngudi cung lic

- HA tro nén tang dic biét méi: AR — Augmented reality (Thuc té ting cuong),
VR - Virtual reality (Thuc té 40)

- Al — H6 tro con bot trong man hinh game, hé tro package tao nén bot trong
game

- Hd tro hién thi chir bang font dic biét

Trong tat ca cac tinh ning cua Unity thi d& cao nhat giao dién ¢ng dung Editor.
Unity Editor, véi nhiéu cong cu (tool), hd trg cac dau viéc phat trién game nhu tao

md hinh 3D (vat ly, anh sang) va viét Script,... chi bing thao tac kéo tha hinh anh.

Nho vao tinh ning nay, Unity hd tro tot cho ca nhirng vi tri khac trong qué trinh

phét trién Game nhu Game Designer.

2.3. Uu diém va khuyét diém caa cong nghé Unity

Uu diém:

Trén thi truong game quoc té va Viét Nam van c6 nhitng GE dugc nhiéu
developer va chudng nhu Unreal, CryEngine,...

Mai engine s& ¢ mdi wu nhuge diém khac nhau va van duoc st dung ¢ nhiéu
studio game. Xét riéng vé sirc manh tong quan khi 1am game, Huy chia sé vé ba
vu diém 16n ma Unity s& hitu:

- Editor: V&i Editor, nha phat trién khdng can thiét phai viét Code dé sap dat
cac ddi twong trong Game nhu nhitng Engine khac ma Developer c6 thé
kéo tha, thay d6i vi tri cia tirng ddi twong trong Game truc tiép trén Editor.

- Pa nén tang la loi ich tht 2 rat quan trong vé&i nhiéu cong ty ciing nhu
developer. Vi voi viéc tao ra Game ma Game d6 c6 thé chay duoc trén hau
hét nhitng hé diéu hanh quan trong nhu Desktop (Mac, Window va Linux)
hay Mobile (i0S, Android) hoic Web (WebGL) thi ciing da tiét kiém cong
stre cling nhu chi phi rat nhiéu cho doanh nghiép do.
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- Mién phi: Va yéu té cudi cung chinh I chi phi. V&i Unity, mién phi 12 mot
diém thu hat rat nhiéu Developer chon 1am viéc vi GE nay. Tuy nhién,
véi cac game duogc tao ra mién phi thi bat budc phai c6 Logo Unity trong
Game.

Nhuoe diém:

- Dung lugng Unity game bundle kha lon:

- So vdi nhitng GE  khéc, Unity san xuit game c6 dung luong ning nén day la
mot diém trir I6n. Mot game tét nhat chi nang dudi 100MB. Tham chi, game
web do Unity san xuat c6 thé c6 dung luong 1én dén ca trim MB nén web chay
khong noi. Chinh vi thé, cling ciing mot game d6 thi game mobile lai chay tét
trong khi game web lai giat, lag.

- Cé&c phién ban cap nhat.

2.4. Lap luan vé céng nghé
Qua viéc phan tich Céng nghé Unity ¢ trén, d¢ tai nay lya chon Coéng nghé Unity

dé phat trién game theo muc tiéu cua dé tai.



CHUONG 3: PHAN TICH VA THIET KE HE THONG
GAMES

3.1. Céc khéi niém co ban

3.1.1. Game Object

La cac ddi twong co ban trong lap trinh Unity, dai dién cho cac nhan vat, phong
canh, dao cu,... Moi ddi tuong cua tro choi la Game Object.

Game Objects dai dién cho cdc muc cua tro choi, khéng gian ma dé xay dung cap
d6 duoc goi 1a bdi canh. Khi lap trinh game Unity 2D, c6 thé bo qua truc thi 3 (hay
con goi la truc Z2)

Hanh vi ciia Game Objects dugc xac dinh boi cac khéi chirc niang duoc goi 1a cac

thanh phan. Cac thanh phan sau day 1a co ban cua tro choi 2D.

3.1.2. Component

Mot GameObject s& ¢ nhiéu thanh phan ciu tao nén né nhu 1a hinh anh (sprite
render), tap hop cac hanh dong (animator), thanh phan xt ly va cham (collision), tinh
toan vat Iy (physical), ma diéu khién (script), cac thanh phan khac... mdi thtr nhu vay

goi la mot component ciia GameObject.

3.1.3. Sprite
La mot hinh anh 2D ciia mot game object ¢6 thé 13 hinh anh day du, hoic c6 thé 1a

mot bo phan nao do.

Hinh 3.1: Sprit
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3.1.4. Animation

La tap mot hinh anh dong dua trén sy thay ddi lién tuc caa nhiéu sprite khac nhau.

3.1.5. Key Frame
Key Frame hay Frame la mét trang thai caa mot animation. C6 thé dugc tao nén

tir 1 sprite hay nhiéu sprite khac nhau.

3.1.6. Prefabs
La mot khéi niém trong Unity, dung dé sir dung lai cac déi twong giéng nhau cé
trong game ma chi can khai tao lai cac gia tri vi tri, ti 1& bién dang va géc quay tir mét

dbi twong ban dau.

3.1.7. Sounds
Am thanh trong game.

3.1.8. Script
Script 14 tap tin chira cac doan mé ngudn, dung dé khai tao va xu 1y cac doi tuong

trong game.
Trong Unity c6 thé dung C#, Java Script, BOO dé Iap trinh Script.

3.1.9. Scenes

Quan ly tat ca cac ddi twong trong mot man choi ciia game.

Hinh 3.2: Mot scene game



3.1.10. Assets
Bao gom tat ca nhitng gi phuc vu cho dy an game nhu sprite, animation, sound,

script, scenes...

3.1.11. Camera
La mot game object dic biét trong scene, dung dé xac dinh tim nhin, quansét cac

d6i twong khéc trong game.

3.1.12. Transform
Thanh phan s& xac dinh vi tri xoay va ty Ié cua tirng gameobject trong cac béi canh.

MJi mot gameobject déu sé ¢ 1 thanh phan Transform

Sprite Renderer: Thanh phan nay két xuat sprite va diéu khién no trong nhu thé

nao trong mdi bdi canh
La 3 phép bién doi tinh tién, quay theo cé4c truc, va phong to thu nho mot ddi tuong

3.2. Lam quen véi méi treong Unity

Ca4c thanh phan va bo tri

- Bé tri mac dinh caa Unity.

Io ©« O « O = OO MO BND © El°

Hinh 3.3: B4 tri mic dinh



3.2.1. Scenes

- Phéan mau do6 sb 1.

- Phan nay phan hién thi cac dbi trgng trong scenes mot cach truc quan, co thé lva
chon céac d6i tuong, kéo tha, phéng to, thu nhé, xoay cac ddi tuong ...

- Phan nay c6 dé thiét 1ap mot s6 thong s6 nhu hién thi anh sang, am anh, cach nhin
2D hay 3D .

3.2.2. Game
- Phan mau d6 s6 1

- Phan nay hién thi game khi thuc thi, mot tab bén canh cua tab Scenes.

3.2.3. Inspector
- Phan sb 2 mau vang
- Phan nay hién thi cac component cia mot Game Object va céc théng sb cua cac

component.

3.2.4. Project

- Phan s 3 mau xanh 14 cay

- Phén nay hién thj thu muc Assets, chira tat ca cac tai nguyén cua dy 4n game.

- O phan nay, bén canh tab khéc, c6 phan Console dé hién thi cac log trong qua

trinh debug.

3.2.5. Hierarchy
- Phan d6ng khung mau tim
- Phan nay quan ly tat ca cac d6i twong trong scenes, ¢ thé chon lya, doi tén, xo0a

cac ddi tugng ra khoi game.

3.2.6. Top bar

- Phan dong khung mau da

- Phan nay chua céc nit chuyén dung:
e BN nat bén tréi: (1) tuy chon cho phép dung chudt kéo toan bo scenes, phéng
to, thu nho, lua chon cac dbi tegng trong scenes... (2) cho phép ding chuét di
chuyén cac ddi twong trong scenes, (3) cho phép ding chudt quay cac ddi twong

(4) cho phép dung chudt phdng to, thu nhé cac ddi tuong



e Ba nut ¢ gitra: (1) cho phép chay demo game, (2) cho phép dirng game tai
mot frame nao do, (3) cho phép chay tirng frame.
« Hai drop list bén phai: (1) cho phép tuy chon hién thi cac layer, (2) cho phép

chon va luu cac b tri do ngudi dung thiét lap.

3.3. Tao va cau hinh véi dy an 2D
3.3.1. Taodw an
Bat Unity Ién, vao menu File/New Project

Nere) Project wizard (4.3.211)

{ Open Project [T

Project Directory:

l/Users/kem/RunningMan ] [ Set...

Import the following packages:

Character Controller.unityPackage
Light Cookies.unityPackage

Light Flares.unityPackage
Particles.unityPackage

Physic Materials.unityPackage
Projectors.unityPackage
Scripts.unityPackage
Skyboxes.unityPackage

Standard Assets (Mobile).unityPackage
Terrain Assets.unityPackage
Tessellation Shaders (DX11).unityPackage

3D

—

Hinh 3.4: New Project

Chon loai project 1a 2D sau d6 g tén project xong nhan Create Project. Két qua

nhu sau:

Hinh 3.5: First look
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3.3.2. C4u hinh dw an 2D

Sau khi tao du &n xong, & Hierarchy s& c6 mot d6i twong 1a Main Camera.

biéu chinh kiéu hién thi Scene 1a 2D

3 Scene | ®Gme
| Textured +|| rCB sll20] % | <) | Effects = | | Gizmos ~

Hinh 3.6: Scene
O cira s6 Hierarchy chon Main Camera. O cira so Inspector s& hién thi cac théng

s6 caa camera, chon lai gié tri Projection hay phép chiéu Ia phép chiéu vuéng goc
thay cho phép chiéu phdi canh.

© Inspector =SS
™ ‘Main Camera | CJstatic «
Tag| MainCamera  # | Layer| Default s
I~ Transform ¥
Position X 0 Y|l Z -10
Rotation X 0 YO Z0
Scale x1 Y1 z1
" ¢ ¥ camera £
Clear Flags | Skybox s
Background | ——
Culling Mask e
Perspective
Projection ¥ Orthographic
o
Clipping Planes Near 0.3
Far 1000
VViawnnrt Rart

Hinh 3.7: Inspector
Tiép theo, ¢ ctra s6 Project, s& tao sin cac thu muc dé chira tat ca cac tai nguyén
c6 sir dung trong game sau nay lan luot 1a: Animations, Prefabs, Scripts, Sprites,
Sounds, Scenes.
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R-Click vao thu muc Assets & cira s6 Project, chon Create, chon Folder.

Folder
Javascript
C# Script
Boo Script
Shader
Compute Shader
Reveal in Finder Prefab
Open
D:lete Material
Cubemap
Import New Asset... Lens Flare
Import Package >
Ex:ort Package... Animator Controller
: Animation
Find Ref InS
Sler;ect ;:‘r’eerrl‘;eesn;escene Animator Override Controller
Avatar Mask
Refresh %R
Reimport Physic Material
Hinh 3.8: Tao folder
Két qua nhu hinh sau:

Hinh 3.9: Cé4c folder trong assets

3.4. Tao cac ddi twong co ban
3.4.1. Game Object

3.4.1.1. Empty Object
O menu chon GameObject, chon Create Empty.
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S HIerarcny
Create ~| (Gl 1

Main Cam¢ Copy
Paste

Rename
Duplicate
Delete

Select Prefab

Hinh 3.10: New object
C6 thé doi tén, sao chép hay xoa cac ddi tuong thong qua cira so nay.

Empty game object 1a mot dbi teong don gian nhat, khi mai tao ra, chi chta cac
thong so bién doi (transform) ngoai ra n6 s& khdng chira bat ky mot component nao

ca.

C6 thé thém cac component hoic dé nhém cac d6i twong khéc lai vai nhau thanh

mot nhom, hoac st dung cac empty object cho cac muc dich khac (sé ing dung sau)...

3.4.1.2. Parent object va Child object

Parent object: 1a mot ddi twong chira cac d6i tuong con khéc, gan lién véi nhau.
Child object: 1a mot dbi twong nam trong mot ddi tuong khac, gan lién véi nhau.

Dé tao cac ddi twong parent va child, chi viéc kéo tha mot ddi twong c6 san vao
trong d6i twong da c6 trong ctra s6 Hierarchy. Khi thay doi cac ddi tuwong con thi chi

c6 tac dong trén ddi twong con do.

Khi thay doi d6i tugng cha thi cac ddi twong con sé thay doi theo.
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Hinh 3.11: Déi twong Girl c6 cac ddi tugng con 1a Bag, Hat.
3.4.1.3. Tag
Tag la mot thudc tinh ctia cia mot game object. Sir dung thudc tinh nay muc dich
xéac dinh va phan biét cac dbi twong vai nhau, khi xir ly su kién hay bat ké van dé gi

N
A

can.

Hinh 3.12: Tag

untaggea
Respawn

Finish
EditorOnly
MainCamera
Player
GameController

Hinh 3.13: Thém tag mai
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© inspector RS |
4w Tags & Layers &,

w

¥ Tags
Size 3
Element 0 Coin |
Element 1 |Ground| |
Element 2 |

P Sorting Layers

b | averc

Hinh 3.14: Danh sach cac tag ctia nguoi dung

3.4.2. Sprite
C0 2 loai sprite la Single sprite va Multiple sprite.

Hinh 3.15: Single sprite

ZREPY
RELRY Y

Hinh 3.16: Multiple sprite
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3.4.2.1. Single sprite
O cira s6 Project, chon thu muc Assets, R-Click vao thu muc Sprites, chon Import

New Assets, sau do tim dén mét hinh anh nao do.

Create >
Reveal in Finder

Open

Delete

Import New Asset...

Import Package >
Export Package...

Find References In Scene
Select Dependencies

Refresh #¥R
Reimport

Reimport All

Sync MonoDevelop Project J

Hinh 3.17: Import New Assets
O ctra s6 Inspector, chon Texture Type 1a Sprite, Sprite Model 14 single, sau d6

nhan Apply.

© Inspector R
- ground Import Settings &,
(Open |

{

v Texture
Normal map
GuI

Cursor
Reflection
Cookie

Lightmap

Advanced

Hinh 3.18: Chon texture type 1a Sprite
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3.4.2.2. Multiple sprite

Tién hanh twong tu, Import New Assets, chon dén mat tap tin anh chira nhiéu Sprite
nhu & Vi du trén, sau d6 & cira s6 Inspector chon Texture Type 1a Sprite, Sprite Model
la Multiple. Xong nhan Apply.

- mspeLU . —
4» s+ RunningVolt Import Settings o,
o | Open
Texture Type | Sprite
Sprite Mode | Multipl
Packing Tag
Pixels To Units 100
Sprite Editor
Filter Mode | Bilinear $
Default @ 20|+ D
Max Size | 1024 4]
Format | Compressed $)

[ Revert |[ Apply

Hinh 3.19: Multiple sprite
Tiép theo can x4c dinh cac ving bao, dé xac dinh céc sprite con thuoc Multiple

sprite vira import vao d6 bang cach ¢ bang Inspector chon Sprite Editor.

O cira s6 Sprite Editor, chon Slice, sau d6 dé mic dinh céc théng sd, chon ndt Slice,
Unity s& ty dong xac dinh viing bao nho nhét cho cac sprite. Hoac c6 thé ty dung

chuot dé xac dinh cac ving bao nay.

prite kator
Slice

Type
Minimum Size

Hinh 3.20: Sprite editor

17



Sau d6 nhan nat Apply & cira s6 Sprite Editor dé &p dung.
Viy la di tao xong hai loai sprite bang Unity.

3.4.2.3. Thém Sprite render cho Empty GameObject
Tao mot Empty GameObject, dat tén 1a Ground. Sau d6 chon doi tugng nay, ¢ cua

s6 Inspector chon Add Component sau d6 chon Rendering, chon Sprite Render.

OUBPECOL

. ™ [Ground 1 Cstatic -

Tag[Unagged &) Layer(Defauit i

Hinh 3.21: Inspector
Tiép theo, & muc Sprite Render ¢ cira s6 Inspector, chon Sprite dé v& (NGt khoan

tron do)

Hinh 3.22: Chon Sprite
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Mach nuéc: c6 thé kéo tha tryc tiép tir thu muc sprite vao cira s6 Scenes.

3.4.3. Animation
Mot animation 1a mét hinh anh dong md ta mot dbi twong nao do trong game.

Vi du: c6 thé 1a mét chiéc xe dang chay, hay mot nhan vt dang di....

M6t animation trong Unity c6 thé bao gom nhiéu hanh dong, mot hanh dong nhu

vay goi la mét clip.
Vi du: mot nhan vat c6 thé co cac hanh dong di, dang, nhay....

C6 hai ky thuat dé tao animation (ca 2D va 3D): d6 1a k¥ thuat key frame va ky
thuat skeletal hay spine.

3.4.3.1. Ky thudt tgo animation
* Ky thuat key frame

Déi vai ky thuat key frame, sir dung mot sprite cho mot key frame cia hanh dong.

ZREPY
REZRYF

Hinh 3.23: Mbi sprite 1a mot keyframe

Dé tao ra chuyén dong, s& vé mot key frame tai thoi diém dau va thay doi tuan tu

cac key frame sau, s€ co dugc mot animation.

Day la phuong phap don gian nhat dé tao chuyén dong, nhung lai ton kém vé bo

nhé, phai ton nhiéu sprite cho nhiéu chuyén dong khac nhau.

* Ky thuat skeletal hay spine hay bo xwong
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Déi voi ky thuat nay, chia dbi twong ra thanh nhiéu sprite, mdi sprite 1a mot bo
phan cua ddi tuong (gidng nhu 1 khiic xwong ciia bd xuong). Dé tao ra mot key frame
méi, s& thay doi cac sprite vé vi tri, dd 16n, xoay cua céc sprite thanh phan c6 lién
quan dén chuyén dong. Sau d6 két hop céc key frame lai voi nhau nhu k§y thuat key
frame dé tao thanh cac animation.

Hinh 3.24: 2D Spine
Cach nay c6 vé ton thoi gian hon, nhung lai rat 1a hiéu qua, dic biét 1a tiét kiém
duoc nhiéu bo nhé.

3.4.3.2. Tgo animation bang Unity
Do sy gidi han vé tai nguyén va thoi gian nén trong bai viét nay minh chi huéng
dan céach tao animation theo k¥ thuat Key Frame. Cach tao animation theo skeletal

cling tuong tu.

Tir phan trude da tao dugc nhitng Sprite co ban nhu sau:

3 Project LI Console
Create ~
I/ Favorites Assets » Sprites

(©1 Al Materials

Il Models

©) All Prefabs o o Tray
©L All Scripts - Ry

Vﬁ Assets coin_gold ground RunningVolt
W Animations
@l Prefabs
(&l Scenes
Wl Scripts
Wl Sounds
== Sprites

Hinh 3.25: Folder Sprites ctia Assets

20



Bwéc 1: Tao mot Empty GameObject dat tén la MainCharacter (Parent Object)

Buwéc 2: Tao mot ddi twong Empty GameObject nira, dit tén 1a Animations, 13 ddi

tugng con ciia MainCharacter. (D4i twong con nén dit ¢ vi tri 0,0,0).

Bwéc 3: Thém Sprite Render cho d6i twong con Animations vira tao. Roi chon

sprite hién thi mac dinh cho Animation nay. Két qua nhu sau:

Hinh 3.26: Két qua Animation
Bwéc 4: Chon dbi twgng MainCharacter & ctira s6 Hierarchy, réi chon Menu ->

Window -> Animation

[ <7 Bl > | WP | v Pivot | Wlocal |

= Hierarchy # Scene

Create ~| (oAl 0 | | Textured ¢|| 20| % | <) | Effects |~

Ground

Main Camera ® Animation

m_lo,[g] | |0 | ©4 | Oe | 0:00
Animations | 3 |[sampies 60 l_

[ [Create New Clip]

Hinh 3.27: Mot cira s6 Animation editor hién ra nhu sau

* Hinh chit nhat d6 nho: nit play dé xem trudc animation

* Hinh chir nhat do 16n: danh sach céc clip hién thoi cta aniamtion

* Hinh chi nhat vang: thanh key frame

Pau tién s& click vao danh sach clip roi chon Create New Clip, dat tén clip 1a

Running, roi save lai ¢ thu muc Animations cta Assets.
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Buéc 5: O ctra s Animation Editor, chon Add Curve, chon Animations (Ddi

tuong con cua d6i twong MainCharacter) chon Sprite Render, chon Sprite.

O Animation | .
M| [winip 1[Se] 0]

=1 Samples 60 |

L8 )
[ Add Curve ¥ Animations f:
Is Active (+]

» _ Transform

¥ %! Sprite Renderer
[5] Cast Shadows
%! Color
(% Enabled
[ Material Reference(0]
[ Material._Color
(% Material._Main Tex_ST
(% Material._Main Tex_Texel Si
(% Material Pixel Snap
|| Receive Shadows

CO0O00000000

/%! Use Light Probes

Hinh 3.28: 2 Key Frame
Két qua nhu sau, mic dinh sé tao ra tdi thiéu 1a 2 Key Frame.

[ ® Animation | . :
[ » | L [ o[5S 1|0
: — - 60

6

MR

~Animations : Sprite

1 | Add Curve |

Hinh 3.29: 2 Key Frame
Tiép theo chon key frame thu 2, & cira s6 Inspector, & component Sprite Render,

tién hanh dbi sprite khac (RunningVoltl thay vi RunningVolt0). Chon nut dugc bao

quanh bai 6 tron do, roi chon Sprite khac tir cira s6 méi hién ra.
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©.00 seectspre O inspecor_ N
Q] ) (M "Animations | [Jstatic ~
Assets  Scene —_—0— Tag | Untagged ¢ | Layer| Default
alv . Transform ¥,
P Positon X [0 Jylo Jz[o
Rotation X0 vo 1zlo
Scale X 1 Y1 1z{1
v . [M sprite Renderer :
Sprite o
Color 2
Material @ Sprites-Default 5}
Sorting Layer | Default
Order in Layer 0
[ Add Component ]

Hinh 3.30: 2 Key Frame
Bay gio, chi can click dup vao thanh Key Frame (Thanh c6 6 vudng mau vang &
hinh truéc) dé thém cac key frame va kéo tha cac key frame sao cho thoi gian phu

hop dé co dugc chuyén dong can thiét.

Animation
>

[ Add Curve ]

Hinh 3.31: 2 Key Frame
Ngoai thay doi sprite c6 thé thay doi Transform (Translate, Scale, Rotation) cho

sprite tai mdi key frame, bang cach thém Curve Transform cho ddi twong Animation
nhu hinh:
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Hinh 3.32: Transform
Sau d6 chi viéc chon cac key frame, rdi dat céc gia tri transform cho phu hop theo

ba truc x, y, z.

® Animation

Hinh 3.33: Transform

3.4.3.3. Piéu khién cdc hanh dong nhan vdt - Animator
O phén trén da tim hiéu cach tao cac clip hay cac hanh dong caa mot animation.
Vi mot animation nhu vay s€ c6 mot Controller (MainCharacter.controller) di kém

theo.
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@ Project L) Co

| Create 'I

VQ Favorites Assets » Animations
@All Materials

@All Models
©1 Al Prefabs o
©\ All Scripts pa

vl Assets Idie Jump Running
W Prefabs
Scenes
W Scripts
W Sounds
(&l Sprites

Hinh 3.34: Animator
O cira s6 Hierarchy chon d6i twgng MainCharacter, chon Menu, chon Window,

chon Animator, cira s6 Animator s& xuat hién nhu sau:

(Hodc c6 thé click dup vao MainCharacter.controller ciing c¢6 két qua tuong tyr.)

3ase Layer | Auto Live Link

Anirmations /MainCharacter.controller

Hinh 3.35: Danh sach cac state, mdi state twong (g vdi mot clip
Click chudt phai vao state Idle, chon Set Default dé thiét 1ap state mac dinh cho

dbi tuong.
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Base Layer

Make Transition
Set As Default
Copy

Create new BlendTree in State
Delete

U siarn soastar sanseaiies

Hinh 3.36: State mac dinh
Chon Make Transition, sau d6 dua chudt dén trang thai dich. Véi mdi transition

vira tao, c¢6 nghia rang nhan vat tir trang thai hién tai c6 thé chuyén ddi truc tiép qua
trang thai dich. Két qua thu duoc goi 1a may trang thai hay so do chuyén doi trang
thai.

Base Layer Auto Live Link

Base Layer

Hinh 3.37: So do chuyén doi trang thai
Khi d6i twong dugc load Ién, trang thai mic dinh s& duoc thiét lap, vay Iic nao thi
s& chuyén qua trang théai khac ?? s& tao thém cac tham s, va dya vao gid tri cac tham

s6 nay dé chuyén doi cac trang thai.

S& tao ra 3 tham s kiéu bool 1a isJump, isIdle, isRunning dé diéu khién.
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Trigger

Hinh 3.38: Parameters
Dé thiét 1ap diéu kién cho mét transition, click chon transition d6 (transition duoc

chon chuyén qua mau xanh), & ctra s6 Inspector, muc thudc tinh Conditions (diéu

kién) s& thiét lap gia tri cua cac tham sd, dé xac dinh ldc ndo thi chuyén trang thai.

-

W= Base Layer.|dle -> Base Layer.Running

Animations /MainCharacter.controller Gonditions
[:[ixn'nmn 3|(l.00 ]

L=l

Hinh 3.39: Chuyén trang thai
O day, chon isRunning = true.
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Conditions

-

= | isRunning : true

Hinh 3.40: Conditions
C06 thé thém cac diéu kién khac (truong hop chuyén ddi phu thudc nhidu diéu kién)

bang cach nhan diu cong hoic dau trir d& bo bt mot diéu kién.

Vay mdi khi set gia tri tham s isRunning = true, trang thai nhan vat s& chuyén

sang Running. Tuong ty thiét 1ap isldle, isJump cho céc transition khéc.

Cubi cung, & ctra s6 Hierarchy, chon MainCharacter, & cira s6 Inspector, muc

Animator, bé chon Apply Root Motion.

heLLLE ] Sas UL I - v=
= ™ ‘MainCharacter [Static
Tag | Untagged %+ | Layer| Default $
I .~ Transform Q =
Position X |0.13480 Y 0.67401 Z 0
Rotation X0 YO zZo
Scale X1 Y|l Z|1
r 55 [ Animator @ =
Controller £d MainCharacter (]
Avatar None (Avatar) (o]

Apply Root Motion [
Animate Physics )
Culling Mode | Always Animate

Add Component ]

Hinh 3.41: Inspector

3.4.4. Prefab
Prefab cho tao ra c4c ban sao nhanh cia mot d6i tugng ma khong can thiét 1ap lai

c4c gia tri khoi tao cua mot ddi twong nao d6 ngoai trir cac gié tri transform (vi tri, ti

1€, quay).
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Dé tao mot Prefab cho mot dbi twong nao do, chi can kéo tha dbi twong d6 & cira
s6 Hierarchy xudng thu muc Prefab (néu chua c6 thi tao méi) trong cira so Project

cua . Sau ndy mudn sir dung chi viéc kéo cac Prefab nay tro lai cira s6 Scene.

@ Project | Oconsole

Create ~ |

I/ Favorites Assets » Prefabs
::@,AII Materials
©L All Models -
©1 Al Prefabs o
©LAll Scripts 4

'ﬁ Assets Ground
&l Animations
== Prefabs
Gl Scenes
W Scripts
Wl Sounds
&l Sprites

Hinh 3.42: Prefab cho d6i twgng Ground
Bay gid s& kéo tha Prefabs nay tao thanh mot duong thang, va dit lai vi tri doi

tugng MainCharacter & vi tri nam trén dudng thing nay nhu hinh vé.

Cha y: 1a dat vi tri caa d6i twong MainCharacter, chir khéng phai ddi tuong con
Animation ciia MainCharacter. Vi tri ciia d6i twong Animation bay gio van 1a (0, 0)
S0 Vi dbi tuong Maincharacter (vi 1a d6i twong con) nghia 1a d6i tugng Animation

nay nam tai tm cua déi twgng MainCharacter.

= rierarcny B

W acene | = uatie L@ Aninaiu
Create * | (@ ATl Textured : #| 20| % | <) | Effects |~
Ground

Ground

Ground

Ground

Ground

Ground

Ground

Ground

Main Camera

Animations

rt= e

-

4

Iaaalaaalasala s dla o alaaalaaalaaal
AAAAAA AAA AAY AAA AAA AAAAAA

b bl b b i L W A W

Hinh 3.43: B6 cuc game don gian
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Tip: Dé thiét 1ap gia tri y ciia cac Ground bang nhau, chon tat ca roi thiét lap gia
tri y & cira s6 Inspector.

3.4.5. Thanh phan vat ly va xir Iy va cham

3.4.5.1. Thém thanh phdn vat Iy (Physics 2D)
Thanh phan vt Iy hd tro cac thao tac vé vat 1y nhu: tac dung luc, trong luc trai dat,
ma sét...

Pé thém thanh phan vat Iy lam nhu sau: & Hierarchy, chon dbi tuong
MainCharacter (d6i twong can thém) / Menu /Component / Physics 2D / Rigidbody
2D

winuow neip

W VUNIly rie  cdil ASELL udilevpject

= Hierarchy 5 - 4
Create ~| (G AT extur z
1
Ground

Ground
Ground
Ground
Ground
Ground
Ground

Navigation
Audio
Rendering

Miscellaneous

Circle Collider 2D
Box Collider 2D
Edge Collider 2D

Main Camera Scripts Polygon Collider 2D
MainCharacter . .
Animations Spring Joint 2D

Distance Joint 2D
Hinge Joint 2D
Slider Joint 2D

P sty e W i | Faviedy ey

Hinh 3.44: Ridbody 2D
S& thay & ctra so Inspector khi chon d6i twong MainCharacter s& thém mot
Component nira 1a Rigidbody 2D nhu sau:

|
¥ (G| [ Main Character Behaviour (Script) =,

Script |l MainCharacterBehavic ©
Game Ground m Q
Speed
X5 Y0 z/o
¥ &  Rigidbody 2D ¥
Mass 1
Linear Drag 0
Angular Drag 0.05
Gravity Scale 1
Fixed Angle O
Is Kinematic -
Interpolate | None
Sleeping Mode | Start Awake

Collision Detection | Discrete

Hinh 3.45: Add Component
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Mot s gid tri can luu ¥ sau:

Mass: 1a khéi luong cua ddi tuong

Linear Drag: Hé s6 ma sat cua vat ddi véi chuyén dong kéo.
Angular Drag: Hé sé ma sat cua vat dbi vai chuyén dong quay

Gravity scale: giéng nhu hé s6 G trong vat ly (~ 9.81), chi sy anh huéng cua luc
hut trai dat. Co thé dat = 0, tac 1a khéng anh huong boi lec hit trai dat.

Is Kinematic: loai bo tac dung vt Iy ra khoi dbi twong, thuong sir dung véi cac doi

tuong nhu tuong, nén ...

Fixed Angle: D6i tuong luén nam mot goc cb dinh. Khong thay d6i khi twong tac
vat ly rigidbody2D.AddForce(Vector?2 f)

Sau khi thém thanh phan vat Iy vao, nhan nut play dé xem demo, s& thay déi twong

s& tur tir roi xuéng (do Gravity scale > 0).

Tuong tu, s& thém thanh phan vat 1y cho dbi twong Ground, va dit thudc tinh cho

n6 1a Is Kinematic dé 1am nén.
Chay:
Dé ¢ tac dung cho tat ca cac Prefab, sau khi thém hoic thay d6i bat ca thudc tinh

nao, nhan Apply.

© Inspector | o
™ Ground [JStatic w
Tag | Ground + | Layer| Default

Prefab Select | Revert ‘ Apply

Hinh 3.46: Inspector
3.4.5.2. Thanh phan xi Iy va cham
O Hierarchy, chon ddi twong MainCharacter (d6i tuong can thém) / Menu
/Component / Physics 2D / Circle Collider 2D
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W uUnity riie tait  Assets  Lameunject

winaow Heip

= Hierarchy

Create * | (GrAll

> )| effects 1=
Ground | 3
S 3 Rigidbody 2D
Grind oot 5
Ground n
Ground Rendering > Box Colhqer 2D
Ground Miscellaneous »  Edge Collider 2D
Main Camera Scripts > Polygon Collider 2D

Animations Spring Joint 2D

Distance Joint 2D
Hinge Joint 2D
Slider Joint 2D

Hinh 3.47: Xt 1y va cham
Déi twgng s& c6 thém thudc tinh Collider:

Collision betection | Discrete 3
r () ¥ Circle Collider 2D &
Material |None (Physics Material z @
Is Trigger CJ
Radius 15
Center
X 0 Yo

Hinh 3.48: Collider
S& chon tam va ban kinh dé xac dinh ving xt Iy va cham.

Thuoc tinh: Is Trigger: néu chon thi déi twong chi dung dé xac dinh va cham ma
khong anh huong boi tac dong vat ly.

Két qua s& thay nhu sau:

Hinh 3.49: Két qua
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Tiép theo tién hanh thém thanh phan Collider cho d6i twgng Ground, 1an nay s&
chon Box Collider 2D thay vi Circle Collier 2D. Cac thudc tinh ciing tuong tu, c6 thé

chinh stra hinh chit nhat dé xac dinh ving va cham.

3.4.6. Sir dung text
Tur chon Menu/Game Object/Create Other/Gui Text

Lomponent Window Heip

Particle System
Camera

GUI Texture
3D Text

Directional Light
Point Light
Spotlight

Area Light

Cube
Sphere

Capsule
Culindar

Move To View
A \ >

A

Hinh 3.50: Add Text
S& thdy ¢ cira s6 Hierarchy them mét dbi twong tén 1a GUI Text, chon dbi twong

nay s& thiy & cira s6 Inspector c6 c4c thude tinh nhu sau:

"~  Transform W=
Position x/05 |v[os |z[o
Rotation X0 'yo 1zl0
Scale x[1 l¥[1 |z[1

" [ M GuIText &
Text Gui Text
Anchor | upper left
Alignment | left
Pixel Offset

X0 o

Line Spacing 1

Tab Size 4

Font \laArial | €
Material ‘None (Material) | €
Font Size 0

Font Style | Normal s
Color { |2
Pixel Correct

Rich Text

Hinh 3.51: Thudc tinh GUI TEXT
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Nhin vao cac thudc tinh c6 thé dé dang doan duoc chire ning cua tirng thudc tinh,
mét luu ¥ quan trong la gié tri position cua GUI Text chi nhin thidy néu nam trong

doan [0,1]. V&i quy udc goc nhu hinh vé:

0,1) (1,1) ‘

Screen

(1,0

(0,0)

Hinh 3.52: Position
C6 nghia rang néu dat text & vi tri (0.5, 0.5) thi lGc chay game 1én, doan text nay
lac ndo ciing nam & gitra man hinh.
Pé xem hién thi truc quan chuyén qua tab Game, s& thiy text dugc hién thi day

da va dang nhu mé ta ¢ hinh trén.

Hinh 3.53: Két qua
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CHUONG 4: THUC NGHIEM VA TRIEN KHAI

4.1. Giéi thiéu hé théng game
C6 2 loai ddi twong: “chu chim” va cac “6ng khoi”. Néu khong tac dong gi, chi
chim s& roi ty do. Ngudi choi can cham vao man hinh (trén dién thoai théng minh
hodc may tinh bang) hodc gd phim “khoang trang” (space) (trén web hoic may tinh
dé ban) dé 1am cho chd chim nhay 1&n. Mai 1an cham hoic gd phim “khoang tring”
thi chd chim s& nhay 1 1an. Tro choi két thic khi chti chim cham dat hodc cham phai
bat ki 6ng khoi ndo. Mdi khi vuot qua cip dng khai trén va duéi thi tich liy thém 1
diém.
4.2. M6 ta hé théng game
Flappy Bird thanh cac d6i tugng sau:
1. Ground: Nén dat.
2. Background: Hinh nén, 1a canh quan troi may bai co phia xa.
3. Bird: Cha chim nhay
4. Pipe: Ong khoi.
5. PlayButton: NGt 4n cho phép bt dau tro choi.
6. GameOver: Dong chir théng bao két thiic tro choi.
7. Score: Phan hién thi diém sé.

Khi d6, tro choi Flappy Bird chinh 13 si chuyén dong, twong tac gitta cac dbi tuong

trén.
Céc bai toan l1ap trinh chu yéu bao gom:

- Bat va xir I su kién “gd phim” hodc “nhap chudt” dé nguoi choi c6 thé can thiép
vao chuyén dong cua ddi tugng Bird - chd chim.,

- Roi tu do. Khi khéng c6 tac ddng nao, chl chim - Bird s& roi t do. Vay s& can
mot phuong thire C# twong (ing véi nhiém vu d6. Vé phuong ngang, thyc ra chd

chim khéng thay ddi toa do. Chu chim chi chuyén dong theo phuong ding.
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- Sinh ngau nhién céc dng khai - Pipe. Pay 1a phan thir thach cua tro choi, do kho
cua tro choi cling phu thudc vao cac thdng sé (khoang cach giira cac cap 6ng khoi,
chénh léch gitta cac khe hé trude va sau...) sinh ngau nhién cac éng khéi - Pipe
nhu thé nay.

- Dich chuyén ddi twong theo thoi gian. Ca nén dat - Ground, hinh nén -Background,
cac dng khéi - Pipe déu can chuyén dong sang trai theo thoi gian vai téc do khéc
nhau.

4.2.1. Scene

Hinh 4.1: Scene
Khong gian trd choi c6 thé rat Ion, nhung ngay khi chay chuong trinh thi nguoi
choi chi nhin thay mot phan caa né. Unity goi d6 1a Scene. Mot tro choi ¢6 thé co

nhiéu Scene.

M0 ta chi tiét hinh 4.1
Ky ,
Chirc nang/Noi dung Y nghia
hiéu
1 Hierachy Cay thu muc phéan cip game
2 | Screen Man hinh chinh hién thi game
3 Assets Céc thu muc chua code cho game

Bang 4.1: Bang mo ta chi tiét Scene
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4.2.2. Sprite

1
.0 *« O = O = O i o0 GtkaO O © B°

Background Bird_01 Bird_02 Bird_03 GameOver GetReady Ground PlayButton

Hinh 4.2: Cac hinh png dung 1am sprite cho cac d6i tuong trong FlappyBird

MO ta chi tiét hinh 4.2

Ky hi¢u | Chirc nang/Nogi dung Y nghia

1 Sprite Noi chira cac hinh anh cua Game Object

Bang 4.2: Bang mo ta chi tiét Sprite

- Mot ddi twong do hoa 2D sé& twong ung véi 1 Sprite. Unity hd tro thiét ké cac doi
tugng d6 hoa dé, hoac co thé thiét ké trén phan mém khac va két xuat (export)
thanh céc tap tin (file) hinh anh va bé vao dung chd trong Project.

- Score khong c6 d6 hoa twong tng, do d6 s& khong co Sprite twrong tng vai no. S&
biéu dién Score bang Text trén Canvas cua Unity.

- Chu chim - Bird s& c6 3 Sprite twong wng. Khi lién tiép hién thi chudi 3 hinh nay,

s& s& tao ra chuyén dong v canh, 1am tro choi thém sinh dong.

4.2.3. Prefabs

Hinh 4.3: Prefab

M0 ta chi tiét hinh 4.3

Ky hi¢u | Chirc ning/Noi dung Y nghia

1 Sprite Noi chira cac hinh anh cua Game Object
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Béng 4.3: Bang mo ta chi tiét Prefabs
Mot s6 do hoa phitrc tap gdm nhiéu d6 hoa don gian hop thanh thuong di nhau thi
nén gom vao mot nhém, goi 1 Prefab. Trong Flappy Bird, thdy cac dng khai - Pipe
thuong di thanh cap, 1 dng ¢ dudi, 1 dng & trén, & gitta c6 khe hé. Chinh vi viy, s&

gom cum va tao thanh 1 Prefab twong (rng cho no.

4.2.4. Material

Hinh 4.4: Material

M0 ta chi tiét hinh 4.4

Ky hi¢u | Chirc nang/Nogi dung Y nghia

1 Materials C4c d6 hoa nay s& dugc nhan ban, nbi tiép

nhau, cudn tron lai.

Bang 4.4: Bang mo ta chi tiét Material

Dé y thay rang nén dat - Ground va hinh nén Background chi c6 kich thuéc hitu

han, nhung lai dich trai lién tuc trong suét tro choi.

Unity hd trg cac chuyén dong do hoa kiéu nay bang Texture trong Material. C6 thé
hiéu ném na 1 cac dd hoa nay s& dugc nhan ban, ndi tiép nhau, cudn tron lai. Qua
trinh dich trai s& bién thanh qua trinh xoay sang trai va chiéu 1én Scene. Vi thé, thuc
chat, dbi twong nén dét - Ground va hinh nén - Background cua Flappy Bird sé& tuong

ung voi Material Ground va Material Background.

4.2.5. Canvas va Button, Image, Text
Canvas la 1a mot cau phan giao dién (Ul component) ma cé thé dat cac cdu phan

giao dién khac c6 chung nhiéu thdng s cai dat (setting) 1én. Ciing c6 thé hiéu Canvas
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la mot cach gom nhom nhiéu ciu phan giao dién nho 1é. Trong Flappy Bird, can

Canvas dé dat:

- CAu hinh giao dién Button &ng véi PlayButton
- Cau hinh giao dién Image tng voi GameOver

- CAu hinh giao dién Text ttng véi Score

Pén day c6 bang tong hop sau:

Péi twong trong FlappyBird | o Hoa C4c cau phan tuwong
ung trong Unity

Ground Ground.png Material
Background Background.png Material
Bird Bird_01.png Sprite

Bird_02.png

Bird_03.png
Pipe Pipe.png Prefab
PlayButton PlayButton.png Button trén Canvas
GameOver GameOver.png Image trén Canvas
Score Text trén Canvas

Bang 4.5: Cac d6i twong trong Flappy Bird va cau phan twong tng trong Unity

4.2.6. Céc cau phan vat li trong Unity

Néu céc cau phan giao dién db hoa 1a cai dep d& trung ra tru6C mit nguoi choi, thi
khdi hinh vat Ii dung trong cac logic tinh todn va cham, tac dong, roi tu do, bay luon...
lai thuong 12 mot cau phan vat 1i (Physics component) dugc khai bao kém theo cu
phan giao dién d6. O day, cau phan vat 1i d6 trong Unity 1 Rigidbody. Cac diéu khién
vat If trén Unity s& gan véi Rigidbody.

- Ung véi Bird 1a mot Circle Collider 2D va mét Rigidbody 2D véi thudc tinh Body
Type la Kinematic.

- Ung véi Ground la mot Box Collider 2D

- Ung véi mbi Pipe 1a mot Box Collider 2D. Mét cip Pipe sé& ¢6 1 cap BoxCollider

2D twong (ng. Khoang tréng ¢ gitta cip Pipe ciing c6 mot BoxCollider 2D. S& can
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Collider nay dé kich hoat qua trinh tinh diém khi Circle Collider 2D cua Bird vuot

qua.
Dbi tuong trong Do hoa C4c ciu phan twong Gmg trong
FlappyBird Unity
Ground Ground.png MaterialBox Collider 2D
Background Background.png Material
Bird Bird_01.png Sprite
Bird_02.png Rigidbody
Bird_03.png 2D Circle Collider 2D
Pipe Pipe.png Prefab3Box Collider 2D
PlayButton PlayButton.png Button trén Canvas
GameOver GameOver.png Image trén Canvas
Score Text trén Canvas

Bang 4.6: Cac d6i twong trong Flappy Bird va cau phan tuong tng trong Unity

4.2.7. Piéu khién ddi twong bang C#

Trong Flappy Bird

e Ung voi Bird s& co Player.cs

e Ung véi Ground s& c6 Ground.cs

e Ung véi Background sé& c6 Parallax.cs

e Ung voi mdi cap dng khoi - Pipe s& c6 Pipes.cs

Ngoai ra:

e Dé diéu khién viéc sinh cac cap Pipe méi ngau nhién va huy cac cip Pipeci (khi

da vuot ra ngoai man hinh bén trai) c6 thém Spawner.cs.

e MJdi tro choi s& cO mot tap tin C# dic biét goi 1a GameManager dong vai trokhdi

tao va diéu khién cac qua trinh tong thé nhu PlayButton,GameOver,Score

Déi twong trong Do hoa Céc cau phan tuong Mi C# diéu
FlappyBird ung trong Unity khién tuwong tng
Ground Ground.png MaterialBox Ground.cs
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Collider 2D

Background Background.png Material Parallax.cs
Bird Bird_01.png Sprite Player.cs
Bird_02.png Rigidbody
Bird_03.png 2D Circle Collider 2D
Pipe Pipe.png Prefab3Box Collider Pipes.cs
2D Spawner.cs
PlayButton PlayButton.png Button trén Canvas | GameManager.cs
GameOver GameOver.png Image trén Canvas | GameManager.cs
Score Text trén Canvas GameManager.cs

Bang 4.7: Céac d6i tuong trong Flappy Bird va ciu phan twong Gng trong Unity

4.2.8. Man hinh chinh

ElappyBindhg
> e

b
ah] '}f!; 4

11
5

~ [l R

Hinh 4.5: Man hinh chinh

Pay la giao dién khi mgi vao game, s& ¢ 2 nit button cho viéc vao Scene tiép

theo hoic thoat game khi ngudi choi muébn thoét.
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4.2.9. Man hinh lya chon man choi

Hinh 4.6: Man hinh lya chon man choi

Khi nhan Start caa man hinh chinh sé hién ra Scene lya chon man choi level 1 va
level 2 trong tng véi mirc do tro choi va nit Back khi nhan vao s& quay tré lai man
hinh chinh.

4.2.10. Man hinh game level 1

Hinh 4.7: Man hinh game level 1
Pay 1a giao dién khi mai bat ¢au vao game va khi ngudi choi bdm vao ndt button
trén man hinh thi game s& bét dau va con nat button mau xanh khi nhan vao s& quay

tr lai man hinh lya chon man choi.
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4.2.11. Play Screen level 1

Hinh 4.8: Tap Screen
Chtrc nang chinh cua game la khi nguoi dung thao tdc cham vao man hinh, s€ kich
hoat khién cht chim cia nhay 1én, vuot qua cac chudng ngai vat 1 cach khéo 1éo dé

dat diém cao nhat

4.2.12. Score level 1

Hinh 4.9: Score
Diém duoc hién thi & gitra phan trén clng cua game dé nguoi dung tién theo ddi.

Va sau khi game over thi s€ tu dong tré lai man hinh chinh
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4.2.13. Game Over level 1

Hinh 4.10;: Game Over
Khi cham vao 6ng khoi hoic duéi dat thi tro choi s& két thic.

4.2.14. Man hinh game level 2

Hinh 4.11: Man hinh game level 2

Dén véi level 2 s& thay d6i background va ground.
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4.2.15. Play Sceen level 2

Hinh 4.12: Play Sceen level 2

C6 su thay doi giira d6 kho gitra 2 man choi. Khoang cach 2 6ng khoi thu hep lai

lam cho nhan vt s& kho tich diém, ngoai ra toc d6 game tang 1én so vai level 1.

4.2.16. Score level 2

Hinh 4.13: Score level 2

Diém sé ciing di thay d6i mau sic dé pha hop véi background.
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4.3. Trién khai
4.3.1. C4u hinh may
CAau hinh may phu hop cho tit ca dong may hién nay, bao gém ca Android va 10S,

ngudi ding c6 thé choi duoc trén ca PC hoic Laptop, game rat nhe chi c6 20 MB.

4.3.2. Hé diéu hanh
Game c6 thé xuat ra file apk nén hién tai Andoid 4 tro 16n 1a d3 c6 thé cai dat
4.3.3. Cach thire cai dat (Vi su: Cai dat trén PC, Laptop, Mobile, ....)

Nhén vao File -> Buiding Setting, chon vao nhitng Scene ma muébn xuat va tiép
theo chon Platform nao ma muon cai dat

Assot
poy

=
=
=
B
=
&

Pack

Hinh 4.14: Build Setting
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KET LUAN

Két qua dat dwoc
Game Flappy Bird 2D duoc xay dung bang cong nghé Unity sé& giap cho nguoi 1ap
trinh dé dang thao tac va hién tai cong nghé dang & dang Open Scoures. Game Flappy

Bird 2D duoc tai cing nhu st dung muot ma.
Game Flappy Bird 2D nay gom c6 cac chirc ning nhu sau:

= Di chuyén: Chuc ning nay gitp cho cac nhan vét trong game di chuyén mét cach
linh hoat.

= Tich diém: Cong thém diém khi vuot qua vat can tro.

= Bit dau game: Khi nhan vao sé& bat dau vao tro choi va khi két thic s& xuat hién
nGt replay néu nhan vao sé bat dau lai tro choi.

= Phéan canh: Tao ra Scene chay lién tuc sang bén phai.

= Tao vat can: Khi cham vao vat ca s& két thic game hoic khi vuot qua s& tich diém

= Animation cho nhan vat trong game: Chl chim s& dap canh lién tuc khi di chuyén.

Hwéng phat trién
= Tiép tuc thiét ké mot ban thong béo Best Score khi tro choi két thlic
= Am thanh trong game..

» 1 Scene man hinh dang nhap trudc khi vao game.
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[1] https://vtc.edu.vn/lap-trinh-game-unity/ ngay tham khao 17/06/2023

[2]  https://www.facebook.com/notes/hoi-l1ap-trinh-vién-game-da-nang/lam-game-
2d-bang-unity-phan-1-cac-khai-niém-co-ban/232376550267948 ngay tham khao
30/7/2023

[3] https://www.studocu.com/vn/document/truong-dai-hoc-da-lat/quan-he-doi-
ngoai-viet-nam/main-lap-trinh-flappy-bird-bang-c/57574864 ngay tham khao
01/09/2023

PHU LUC
Link drive phan source code:

https://drive.google.com/drive/folders/1r_un1CZ5nXUOWK®83Zhs3rh4BeHr4dAWR

N?usp=sharing
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