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CHUONG 1: TONG QUAN VE PE TAI

1.1 Ly dochon dé tai

Trong nhitng nim gan déy, khoa hoc va k¥ thuat phét trién manh mg, cong nghé
cling c6 nhirng budc tién vuot bac dac biét 12 vé mang dién thoai di dong. Dién thoai
di dong la thiét bi tién ich, d& sir dung, nhé gon, c6 thé sir dung moi Iic, moi noi....

Cac App dan dan xuat hién va ngay cang phat trién hon vé ca sé luong va chét lugng.

Céac ung dung dién thoai xuat hién nham phuc vu nhu cau tat yéu cia nguoi
dung nhu: choi game, nghe nhac, chup anh, quay video, xem phim... Nhu cau cua
nguoi dung cang cao, App xuét hién cang nhiéu. Tuy nhién, khéng phai App nao

dugc lam ra cling c6 chat luong tot.

Gan day nhu cau giai tri cua ngudi ding ngay cang cao ai cling mudn giai tri
giai toa tinh than sau nhirng ngay 1am viéc mét nhoc. Vi thé ho tim dén céc hoat dong
giai tri ngoai troi nham thu gidn dau 6¢. Tuy nhién khong phai ai ciing c6 thoi gian,
co hoi dé ma tham gia cac hoat dong giai tri ngoai troi hoic 1a ho khong thich di xa.
Chinh vi thé ma ho tim dén tha vui bang cac game ngay trén dién thoai di dong cua
minh. Do biét duoc nhu cau ciia ngudi ding ma toi tham gia xay dung mét ung dung

game Mario trén Unity nham phuc vu nhu ciu giai tri caa nhitng ngudi sir dung.
Game Mario 1 1 thé loai game 2d rét than thién voi nguoi ding tir cac tro choi
trén dong may Nintendo va mdi phién ban déu c6 su doc do riéng ban s& dén Voi
anh chang sira dng nude, dé di ctru cong chia va phai vuot qua rat nhiéu thi thach va
cac con quai vat.
1.2 Giéi han va pham vi caa dé tai
Pé tai xay dung game Mario sir dung cong cu Unity va Cong cu lap trinh Visual
Studio Code
1.3 N@i dung thuc hién

Noi dung thuc hién/nghién ciru cu thé nhu sau:
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Xay dyng hé théng ting dung la, doc , dé nhin.
Thiét ké dic ta hé théng quan ly ré rang,nhat quan.
Xay dung chic ning co ban cia game.

Thiét ké dic ta hé thdng

Kiém thir hé théng.

Trién khai thuc nghiém hé thong may tinh va Smartphone.

1.4 Phwong phap tiép can

Céch tiép can : Truc tiép tham gia sir dung cac ang dung game da duoc
xay dung dé rt ra cac kinh nghiém dé xay dung game ciia minh duoc tét

hon, ché d6 phuc vu tt hon.

Str dung cac phuong phap nghién ctru: doc tai liéu trén internet
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CHUONG 2: CO SO LY THUYET
2.1 Toéng quan vé Unity

2.1.1 D6i twong tham gia hé thong

D3 qua thoi ky 1am game trén nén Flash cin ban va budn chan véi nhiing
chuyén dong cting nhic. Unity mang dén sitc manh ky diéu cho nhan vat ma ching
ta mudn thé hién song dong hon trong khong gian ba chiéu day huyén a0. Céng nghé
cao nay tao ra mot budc dot pha moi vé su khac biét trong cong nghé lam
game hién nay, mang dén cho ngudi choi 1 cam giac rat khéc la va hao htng trong
ting chuyén dong, twong lai cong nghé nay dugc ap dung vao game Viét Nam sé mo

ra mot trang méi trong thé gigi game 2D, 3D huyén 4o0.

Unity duoc dung dé lam video game, hoic nhitng noi dung cé tinh twong tac
nhu thé hién kién tric, hoat hinh 2D, 3D thoi gian thuc. Unity hao hao véi
Director, Blender game engine, Virtools hay Torque Game Builder trong khia canh

dung méi trudng d6 hoa tich hop & quéa trinh phat trién game 1a chinh.

Unity la mot trong nhiing engine dugc giagi lam game khdng chuyén cuc ky ua
chuong bai kha nang tuyét voi ciia n6 1a phat trién tro choi da nén. Trinh bién tap c6
thé chay trén Windows va Mac OS, va c6thé xuat ragame cho Windows, Mac,
Wii, i0S, Android. Game ciing c6 thé choi trén trinh duyét web théng qua
plugin Unity Web Player. Unity méi bo sung kha ning xuét ra game trén widget cho
Mac, va ca Xbox 360, PlayStation 3.

2.1.2 Lich sir cia Unity

Ngay nay, con ngudi danh kha nhiéu thoi gian giai tri bén nhiing chiéc
smartphone cing nhiing tya game yéu thich. Trong s6 d6 c6 khong it trd choi duoc
lap trinh dya trén engine Unity 3D da ra doi cach day hon mot thap ki. Trai qua thoi
gian phat trién lau dai va luén update cdng nghé mai, gid day Unity 3D di tr thanh

lya chon sb 1 cho bat ct 1ap trinh vién ndo mudn xay dung mot twa game cd thé st
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dung da nén tang, chi phi ré va d& thao tac. Tuy rat phd bién nhirng thuc té it ai biét

duoc ngudn gdc va lich sir phat trién cua engine nay.

Vao dau nhitng nim 2000, ba 1ap trinh vién tré 1a David Helgason (CEO),
Nicholas Francis (CCO), va Joachim Ante (CTO) véi ngudn kinh té eo hep di tap
trung tai mot tang ham va bat dau 1ap trinh ra tha ma sau nay tré thanh mét trong

nhitng phan mém duoc tng dung rong rai nhat trong nganh céng nghiép video game.

Nam 2008, véi su gia tang nguoi dung cua iPhone, Unity 1a mét trong nhirng
nha phét trién Engine Game dau tién dé bat dau hd tro cac nén tang day du. Unity bay
gio hd tro 24 nén tang, bao gom ca Oculus Rift , PlayStation 4 va Linux.

Nam 2010, IBM bt dau tim hiéu Unity 3D dua trén c4c plug-in trén trinh duyét
web, nhu 1a mot cach dé truy cap vao thé giéi ao 3D tir bén trong maot trinh duyét

web.

Hinh 2-1. Giao dién hién dai ciia Unity3D ngay nay
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2.2 Téng quan vé cac thanh phan trong Unity

2.2.1 Assets

Assets la tai nguyén xay dung nén mot du an trén Unity. Nhitng tai nguyén cé

thé 1a hinh anh, &m thanh, mé hinh 2D 3D, chét liéu (material), texture vv hoic ca

mot project hoan chinh

Céc asset do chinh nhirng nha phat trién game tao ra va c6 thé dugc download

mién phi hoic tra phi trén Unity Asset Store. Pay 1a mét trong nhiing tinh ning rat

hay ctua Unity. C4c asset nay sé& gilip giam thiéu rat nhiéu thoi gian cho viéc thiét ké

va lap trinh game.

Search...

Ultimate VFX (v2.1)

Category:  Particle Systems
Publisher:  Mirza Beig
Rating: ok ok ok ok

% Price: §25

i Upgrade:  $20

- Requires Unity 5.1.0 or higher.
The ULTIMATE VFX CONSTRUCTION KIT:

| Create realistic fire, smoke, lightning,
raging storms, shockwaves, and more!!

% (CINTERACTIVE DEMOS )} X
Featuring a massive collection (1GB+) of
AAA quality effects for your games using

ultra hi-res textures, spritesheets and
advanced particle system confiqurations.

£ - 3kd El

T
M Tuhe
-

A &
*‘V' =

TL EATANOIUNEAGROJAL LIV N/ LU NI
HU HUNFAR IRO 110 LURIMANEG.IObITTARD ORL! ]

- o

Hinh 2.2: Unity Assets Store

X Filters v n

# Home

» 3D Models

»  Animation
Applications
Audio

Complete Projects
Editor Extensions

Particle Systems

4« v v v

Fire
Magic
Water
Weather
Other
Scripting
Services
Shaders

Textures & Materials

vy v v v w

Unity Essentials

i0S 3D (Force) Touch & T...
§19.49 $20.99
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2.2.2 Scenes

Trong Unity, mot canh choi (hodac mot phan doan) la nhitng man choi riéng
biét, mot khu vuc trong game hozc thanh phan cé trong noi dung cua tro choi (cac
menu). C4c thanh phan nay duoc goi 1a Scene. Bang cach tao ra nhiéu Scenes, ching
ta c6 thé phan phdi thoi gian va ti wu tai nguyén, kiém tra cac phan doan trong game
mot cach doc lap.

€ Unity S.6.02 Personal (84b11) - GameCreerunity - Supper Mark eco - PC, Mac & Lirax Standalone” <D311> - a X

et Window Help

Puct | 8 Locel i I Account_ = | Layers = It Layoul__~ 1

I Inspector i ilﬁ'.‘
i ¥ [Main Camera 1 Static v
Tag [ MainComera 2/ Layer (Defovs  :]
¥~ Transform o
Fostion X 0.4 Yo z-10
Retation % © J¥io z0
Scale %1 DAL z[
¥ o Camera @e.
4 Animations Clear Flags Skybec 8]
Badiground = o
S Matanial Calling Mask | Everythirg n
Rl 7 A ——
=5:,i':: Projection (emagrahic "
& Sound Size 5
» a Sprites Clopng Fanss Near 0.3
leeert Far 1000
Viewport Rect =
Y.
wi 41
Depth e ]
Rendering Path | Uee Soaphics Setings 4
| s e i e Targel Tusture  [None (Render Teciu' @
A R TR R -~ e Ocdusion culing W
Allew HDR 4
Allow MEAS W
Target Display |Diwglayr ¢
& ¥ GUI Layer Qe
w ¥rlare Layer @e.
0 ¥ Audio Listener (WK%
L Add Companent J
—)

Hinh 2-3. Mgt Scenes trong game

2.2.3 Game Object

Khi Asset dugc st dung trong cac Scene, Unity dinh nghia d6 1a Game Object.
Pay 1a mot thuat ngir théng dung, dic biét trong mang lap trinh. T4t ca cac Game
Object déu chira it nhat mot thanh phan co ban 1a Transform, luu trit thong tin vé vi
tri, goc xoay va ti I¢ caa Game Object. Thanh phan Transform cé thé duogc tuy bién

va chinh stra trong qua trinh Iap trinh

2.2.4 Components

Components la cac thanh phan trong game, b6 sung tinh ning cho cac Game
Object. M&i Component c6 chirc ning riéng biét. Pa phan cac Component phu thudc

vao Transform, vi nd luu trit cac théng s6 co ban cua Game Object. Ban chat cia

10
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Game Object 1a khong c6 gi ca, cac dic tinh va kha ning cia Game Object nim hoan
toan trong cac Component. Do d6 chung ta c6 thé xiy dung nén bat ky Game Object
nao trong game ma chung ta co thé tudng tuong duoc.

€ Inspector ] iuv?sc'
Pasition X0 0.5 £]-1 -
Rotation x[0 ar z'o 2
Scale X1 ¥l Z|1

v & M camera &,
Clear Flags | Skybe: Ll
. .
Culling Mask | Everything
Projection | Perspective ™
Field of View O 60 |
Clipping Planes Mear |0.3

Far 1000
Viewport Rect 0 ¥ 0

W1 H 1
Depth -1
Rendering Path | Use Player Settings sl
Target Texture Maone (Render Texture) @
Occlusion Culling [
HDR N
L MGUI Layer &,
@ ¥ Flare Layer &,
@'Eﬁudin Listener &,

v |z M camera Shake (Script) i,
Script CamerasShake @

v =] ¥ Audio Source i,
AudioClip « sfx_crash o
Output Mone [Audio Mixer Group) @
Mute -

Bypass Effects - -
(=1 Ll cEC. 1 A

Hinh 2-4: Cira s6 Components

2.2.5 Scripts

Scripts dugc Unity xem nhu mot Component. Pay 1a thanh phan thiét yéu
trong qua trinh phét trién game. Bat ky mot game nao, du don gian nhat déu can dén
Scripts dé twong tac véi cac thao tac ciia ngudi choi, hodc quan ly cac su kién dé thay

d6i chiéu hudng cua game twong (ng véi kich ban game.

11
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Unity cung cép cho 14p trinh vién kha ning viét Script bing cac ngdn ngi:
JavaScript, C#. Unity khong do1 hoi 1ap trinh vién phai hoc cach 1ap trinh trong Unity,
nhung trong nhiéu tinh huéng, chung ta can sir dung Script trong mdi phan cua kich

ban game.

bé viét Script, chiing ta co thé lam viéc v4i mot trinh bién tap Script doc lap cua
Unity, hodc lam viéc trén Mono Developer dugc tich hop vao Unity trong nhiing
phién ban gan day. Mono Developer 1a mot IDE kha tét, cung cap nhiéu chirc nang
tuong tu Visual Studio chung ta ciing c6 thé dung Visual Studio dé viét file C# nhu
binh thuong . Ma ngudn viét trén Mono Developer s& duoc cip nhat va luu trit trong

du an trén Unity

2.2.6 Prefabs

Prefabs thuc chat 13 Game Object dugce luu trir lai dé tai st dung. Cac Game
Object dugc nhan ban tir mot prefab s& gidng nhau hoan toan, ngoai trir thanh phan
Transform dé phan biét va quan 1y dugc tot hon.

Pé tao ra mot prefab, ta don gidn chi can kéo mot Game Object vao cua )

Project

12



Xay dung game Mario

Assets » Refaps

Hinh 2-6: Cira so Prefabs

13
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2.2.7 Collider

Hé théng xir Iy va cham bao gdm 2d va 3d. Puoc chia ra cac va cham cua céac

hinh co ban:

- Box collider: Va cham cho cac vat hinh hop chit nhat d6i véi 3d va hinh

chit nhat dbi véi 2d.

(@)

¥ iy [ Box Collider [ % |
ls Trigger []
Material Mone (Phvsic Materiall = @
Center

X 0 Y 0O Z 0

Size

X |1 ¥ (1 Z |1

Hinh 2-7: Cira sé Box collider

Is Trigger: dang true/false, cho phép va cham c6 di xuyén qua
khong?

Material: tham chiéu dén physic material.

Center: diéu chinh thdng sb tam cua va cham theo cac truc twong
ung.

Size: diéu chinh kich thudc theo c4c truc twong Gng.

- Capsule Colider: Va cham danh cho cac khoi hinh tru.

¥ o [¥ Capsule Collider &,
Is Trigger L]
Material Mone (Phvsic Materialh = ©
Center |
X 0 Y [0 z 0 |
Radius 0.5 |
Height 1 |
Direction | ¥-fis #|

14
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Hinh 2-8: Cira s Capule collider

o Is Trigger: dang true/false, cho phép va cham c6 di xuyén qua
khong?

o Material: tham chiéu dén physic material.

o Center: diéu chinh thdng sé tam cua va cham theo cac tryc tuong
ung.

o radius: diéu chinh kich thuéc ban kinh,

o Height: d6 cao

o Direction: xoay hinh tru theo cac truc twong (rng.Box collider: Va
cham cho cac vat hinh hop chix nhat déi voi 3d va hinh chi nhat

ddi vai 2d.

~ Mesh Colilider: Va cham dang lu6i danh cac vat thé khdng xac dinh hinh

thé
¥ || [ Mesh Collider @ %
s Trigger L]
Material None (Phvsic Materiah = @
Convex ]
Smooth Sphere Collisions ||
Mesh 4 Cube 2

Hinh 2-9: Cira sé Mesh collider

— Sphere Colider: va cham ap dung cho cac vat hinh cau..

15
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None (Phvsic Material

Hinh 2-10: Crra sé Sphere collider

~  Wheel collider: danh cho vat thé hinh banh xe. N6 s& md phong hé thong

va cham gidng vai céc banh xe.

Hinh 2-11: Ciza sé6 Wheel collider

16
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Terrain Collider: danh cho cac vat thé dia hinh va terrain collider s& dua
theo dia hinh d6

¥ o M Terrain Collider #
s Trigger B
Terrain Data None (Terrain Data) 0

Create Tree Colliders ]

Hinh 2-12: Ciza sé Terrain collider

2.2.8 Rigidbody

Hé thong mo phong vat li trong game. Ciing chia ra 2d

Mass: khoi lugng (don vi tly y).

Drag: Stc can khdng khi anh huéng nhu thé nao véi dbi tuong khi di
chuyén. 0 ¢6 nghia 14 khong c6 sirc can khong khi, va vé ciing lam cho
cac dbi twong di chuyén ngay lap tac ding lai.

Angular Drag: Stc can khong khi anh huong dén cac dbi twong khi quay
tir md-men xoan. 0 c6 nghia 1a khong cé sirc can khdng khi. Khong thé
lam cho vat dirng quay han chi bang cach thiét lap Angular Drag cta n6
dén vo cung.

Use Gravity: Néu duoc kich hoat, cac ddi twong bi anh huéng boi luc
hap dan.

Is Kinematic: Néu duoc kich hoat, cac ddi twong s& khong duoc thic day
boi dong co vat ly.

Interpolate: giam xdc.

Collision detection: Pugc st dung dé ngan chin cac ddi twong chuyén

dong nhanh qua cac ddi tugng khac ma khéng phat hién va cham.

17
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— Constraints: Rang budc Nhitng han ché vé chuyén dong cua Rigidbody:

2.2.9 Sprite

La mot hinh anh 2D ctiia mot game object ¢6 thé 1a hinh anh day du, hodc cé thé
la mot bo phan nao dé. Unity cho phép tuy chinh mau séc, kich thudce, 6 phan giai

cua mot hinh anh 2d.

2.2.10 Animator

Trong 2D thi animotion 1a tap mot hinh anh dong dua trén sy thay doi lién tuc
cua nhiéu sprite khac nhau. Trong 3d la mot tap hop cac su thay doi theo thoi gian
cua ddi twong trong khong gian. Mbi thay d6i 1a mot key frame.-Key Frame hay

Frame la mét trang thai cia mot animation.

Aminator: gém cac thanh phan:

— Controller: B¢ diéu khién animation gan lién véi nhan vat nay. NO s&
quan ly céc animation clip, cac thong sé toc do caa animation, thir tu cac

clip...
— Auvatar: thanh phan tao hinh anh cho object.

- Apply Root Motion: dang true-false, cho phép thiét lap animation c6 di

chuyén theo khong gian da duoc tao khi cau hinh animation.

- Animate Physics: dang true-false, khi dugc chon, cac hinh anh trong

animation s& c6 thé twong tac vat Iy véi nhau.

— Culling mode: chon ché d6 cho hinh anh dong.

2.2.11 Audio Source:

Am thanh trong game. Gém ca &m thanh 2d va 3d.

18
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w =] ¥ Audio Source £,
Audio Clip alarm tricaered <

| This is a 3D Sound. |

Mute

Bypass Effects

Bypass Listener Effects
Bypass Rewverb Zones
Play On Awake

Loop

Priority

128

Wolume
Pitch

W 3D Sound Settings
Doppler Level

T l uooooo

Wolume Rolloff | Custom Rolloff % |
Min Distance Contralled by curwve

Pan Lewel Contralled by Curwve

Spread Contralled by Curwve

Max Distance 500

B Vo lume M Pan M Spread

2D Sound Settings

Hinh 2-12: Cira s6 Audio Source
~ Audio clip: tham chiéu dién file am thanh.
- Mute: choi ¢ ché d6 nhu tat tiéng.
- Bypass effects: bo loc hiéu tng ap dung cho cac nguén am thanh.

- Bypass listener effects: Diéu nay 1a dé nhanh chéng chuyén tat ca céc

hi¢u tng Listener on / off.

~ Pass Reverb Zones: Diéu nay 1a dé nhanh chéng chuyén tat ca cac khu

Reverb on / off.

- Play on awake: Néu duoc kich hoat, &m thanh s& bat dau choi liic canh
ra mat. Néu vo hiéu hoa, can phai bit dau nd bang cach sir dung 1énh

Play () tu kich ban script.
- Loop: Kich hoat tinh ning nay dé lam cho Clip am thanh l3p lai.
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~ Pitch: X4c dinh wu tién cua nguon &m thanh nay trong sé tat ca nhing
ngudn &m cling ton tai trong bdi canh d6. (U tién: 0 = quan trong nhat,
256 = it quan trong nhat Mic dinh = 128).

- 3D Sound Setting: Cai dit duoc ap dung cho cac ngudn am thanh néu
Audio Clip la mot &m thanh 3D.

- 2D Sound Setting: Cai dit duoc ap dung cho cac ngudn am thanh néu
Audio Clip la mot &m thanh 2D.
2.2.12 Camera

La mot game object dic biét trong scene, dung dé xac dinh tam nhin,

quansat cac doi twong khac trong game. Bao gom céc thugc tinh:

~ Clear flags: Xéac dinh phan nao cia man hinh sé bj x6a. Pay 14 tién dung

khi str dung nhiéu may anh dé vé céac yéu td trd choi khac nhau.

- Bachground: Mau ap dung cho cac man hinh con lai sau khi tat ca cac

yéu t trong quan diém da duoc rit ra va khong cé skybox.

~ Culling Mask: Bao gdm hoac bo qua 16p cua cac d6i twong duoc dua ra

boi cac Camera.
- Projection: kha ning ctia may anh d¢é mé phong gdc nhin.

— Field of view (thudc tinh chi xuat hién khi chon Perspective trong muc
Projection): Chiéu rong cua goc nhin caa Camera, do bang d6 doc theo
truc Y.

- HDR: Cho phép High Dynamic Range dung hinh cho camera nay.

2.2.13 Transform

Trasform: quan ly object trong khdng gian ba chiéu, theo ba théng sb:
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¥~ Transform {&,|
Position X -3539483 Y |-0.493628 | Z 05715332
Rotation X0 Y0 Al
Scale X1 Y|l i1

Hinh 2-12: Ciza s6 Transform
- Postion: quan li vi tri hién tai caa object.
- Rotation: quan Ii c& théng sb quay cua object theo céc truc X, y, z.

~ Scale: quan |i cac thdng sb phéng to, thu nho theo cac truc X, Y, z.

2.2.14 Renderer

Cac SpriteRenderer thanhphan cho phép ban hién thi hinh anh nhu Sprites dé

str dung trong ca hai canh 2D va 3D.

v &) [M Sprite Renderer 8
Sprite None (Sprite) 0
Calor i
Material @ Sprites-Default 0
Sarting Layer | Default a
Order in Layer 0 |

Hinh 2-12: Cira sé6 Renderer

— Sprite: Céac d6i twong Sprite dé render. Di twong Sprite cé thé duoc tao

ra tir textures bang cach su dung céc thiét lap Sprite.
- Color: Vertex mau.
- Material: Chat liéu duoc sir dung dé lam sprite.

~ Sorting Layer: Cac layer duoc sir dung dé xac dinh cac vu tién cua sprite

nay trong khi hién thi.
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— Order in Layer: Cac vu tién cua sprite trong layer cua nd. Con sé thap

hon duoc két xuat dau tién va con s tiép theo phii bén dudi.
2.3 Nguyén tic thiét ké Game Mario

2.3.1 Nguyeén tic 1: Thiét ké giao dién game chit ché va dé sir dung

Cach thiét ké giao dién cho tng dung 12 mét trong nhitng van dé rat quan trong
d6i v6i nguoi choi. Ngoai ra, ban con can phai quan tim dén bd cuc cua game sao
cho hop 1y dé nguoi dung dé dang tiép can cac thong tin can thiét khi sir dung. Boi
g dung thiét ké khong tot thi ngudi ding sé kho tiép can duoc nhitng noi dung theo
dung ¥ mudn cua ngudi choi. Tir d6, ngudi choi s& nhanh chong thoét ra khoi tng

dung va ciing s& khéng mudn quay lai khi ¢ nhu cau.

Vé céch phan chia va té chirc, trudce khi Game dugc thiét ké, nhom dé tai da
dinh hinh mot s6 khung giao dién thuong gap va thiét ké ching tro thanh giao dién.
2.3.2 Nguyén tic 2: Game phai dwoc sit dung mét cach mwot ma

Céc cur chi, hanh dong cua nhan vat chinh ciing nhu ké thu phai duoc thuc thi
mot cach tron tru, do d6 tac gia di tan dung dé xay dung cach diéu khién bang nt
bim trén ban phim nham giup cho ngudi ding c6 thé thao tac dé dang nhat.

2.3.3 Nguyeén tic 3: Cach cai diat game phai dé dang

Nho cong cu Unity, viée cai dit va choi trén Windows hét stirc dé dang, chi can

chon nén ma minh mong muén game duoc chay trén d6 va build.

Hé thdng s& ty dong build cho chung ta 1 file .exe dé chlng ta c6 thé click

double vao va game sé hoat dong.
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CHUONG 3:  NOI DUNG THUC HIEN

3.1  Phan tich dé tai

3.1.1 Khai niém game Side scroller?

Side scroller 12 mot tro choi dién tir trong d6 gameplay sé& bat dau tir goc nhin
ctia nhan vat chinh bit du tir bén tréi roi chuyén dong sang bén phai, va cac nhan vat
phu trén man hinh thuong di chuyén tir phia bén trai cua man hinh sang phai dé dap

rng mot muc tiéu nao d6 cua tro choi.

]

Ly T Y S I TR TR TR

R _ g~

Hinh 3-1: Vi du vé cac game si# dung side scroller

Céch sir dung phd bién cua side scroller ¢ trong céc trd choi da nén tang 1a cac

tro choi c6 tinh nang nhu: leo tréo, chay, nhay cac chudng ngai vat.

3.1.2 Cach choi

Muc ti€u cua tro choi la hoa minh vao anh chang thg stra dng nude di clru cong
chua, yéu cau di chuyén nhan vat chinh vugt qua cac chudng ngai vat can trd trén
duong bang cac nat di chuyén nhdy va ban dé vuot qua cac con quai vat trén duong

di dé ctru cong chua.
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Khi nhan vat cham vao quai vat thi s& mat mau néu hét mau nhan vat s& chét,
va trén duong di s& 0 rat nhidu vang roi trén dudng néu nhan vat nhat dugc vang sé
dugc cong diém, hodc giét cac con quai vat ciing s& nhan duoc diém néu nhan vat
chét céc con Boss s& roi ra cac vat pham, vat pham ¢ thé 1a mau dé hdi mau cho nhan
vat,vang dé tang diém cho nhan vat,cang nhirng man vé sau tro choi sé cang ting muc
khé cho cac man vé sau,nhiéu quai vat hon,thtr thach dan dan cao Ién .

3.2  Xac dinh yéu cau
3.2.1 Giao tiép hé thong
Hé thdng can phai c6 day du chirc nang ciia mot ung dung choi game.

Céc nut diéu khién phai dugc lién két chat chg.

3.2.2 Giao tiép vé diéu khién

Céc diéu khién phai day du, d& dang sir dung dé ngudi dung khdng bi nguong
khi str dung trng dung.

Céc diéu khién can phai c6 hé thong quan ly rd rang, lién két chit ché vai nhau

va dac biét phai phuc vu duoc dﬁy du cac chire nang khi nguoi dung choi game.

3.2.3 Giao tiép vé giao dién
Giao dién phai str dung cac hinh anh sic nét, muot ma, méi la, d& nhin.

Giao dién phai sap xép cac nut diéu khién, cac hinh anh, cac chir mot cach ngin

nap, gon gang va dac biét 1a phai phan bd hop Iy khong bi loan.

Dic biét giao dién can phai phd hop véi man hinh céc thiét bi dién thoai khac

nhau.
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3.3  Kich ban game

Game Mario 1a mot game side scrolling véi bdi canh 1a mét cha the sira 6ng
nudc co tén la Mario, véi nhiém vu la giai ciru cbng chua khoi cac con quéi vat chung
bét di.

Nhung moi chuyén khong don gian nhu thé, & mdi mot con duong déu c6 nhiing
quai vat cua noi d6 bao vé va ngin can Mario, nhiém vu cua Mario 1a séng sot dén
cudi cung dé tim dugc cdng chia va ciu cong chla.

Khi chay game, hé théng sé& chuyén dén giao dién menu, & day ngudi dung chi
can an vao nut Play 1a hé thdng s& chuyén téi mot giao dién khéc, & d6 1a giao dién
chon man choi.

Khi d4 chon dugc man choi thich hop, Mario s& bat dau & man day va diéu dau
tién nguoi choi c6 thé 4n nhitng nat nhw S D dé di trai, phai va Space dé nhay Ién
cao.

Ngoai ra Mario con c6 thé ban dan qua chiéc sung chi dang cam bang chuot
trai.

Vé ké dich nhung con quai vat s& di chuyén hoac bin ra nhiing vién dan khién
cho Mario va vao chling s& mat mau dan dan néu méu hét thi phai choi lai tir dau.

Trong man choi c6 nhitng vat pham ma Mario c6 thé nhat dugc, d6 1a ddong xu
gitip tang diém, trai tim dé hdi mau.

Khi séng sot dén hét man choi, Mario s& cham vao mét canh cira, & 6 canh cira

s& dua Mario dén mot hanh tinh tiép theo.
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3.4

So @6 quan hé giira cac l16p

Class
Main
Class Class Class
EnemyMovem GameController GamePlayController
| Class
Enemystate
Class
Score Class

Laze

Hinh 3-2 : So' d6 quan h¢ giia cac lop

Class Main: Pay 1 class dé xi ly tién trinh bat dau game ciing nhu két

thdc game
Class EnemyMove: Pay 1a class xir ly di chuyén caa Enemy

Class GameController: Pay la class luu trir cAc enemy va xir ly random

Enemy.

Class GamePlayController: Day la class dung dé xir Iy di chuyén nhan

vat, kich hoat Laze va céc xtur ly va cham véi enemy , HP, am thanh ...

Class EnemyState : Day 1a class dung dé xir Iy va cham cua enemy, xir

ly s6 diém, gay sat thwong, Am thanh , chuyén dong. ..

Class Laze: La class dé xu ly bay cua vién dan ciing nhu xt Iy va cham

véi enemy
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3.5  Thiét ké dic ta chirc niing

Dé hiéu rd hon vé yéu cau caa dé tai, nhom nghién ctiru dé xuat phuong an thiét

ké cac biéu d6 d@é hiéu thém vé cach thac hoat dong, cach xur Iy cua dé tai.
3.5.1 Biéu dd Use-case:

a) Biéu do Use-case tong quat:

System Game Super Marioc

Help Game

Gamer

Hinh 3-3 :Biéu do Use Case tong quéat
b)  Dac td Use-case “Play”
- Tén use-case: Use-case Play game.
- Nguwoi sir dung: Nguoi dung.

- Muc dich: Chlic nang nay la chirc nang choi game, 1a chirc ndng str dung chinh

cua ung dung.

- Dong sy kién:
Hanh dong cuaa tac nhan Phan #ng caa hé théng
1. User vao ung dung. Hé thong dua ra giao dién chinh.

) Hé thdng hién thi ra man hinh choi
2. User nhan vao button “Play”.
game.
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- Cac yéu cdu ddc biét:

Khéng c6

- Trang thai hé théng trude khi bat dau thue hién Use-case:

Hé thdng dang & man hinh menu game.

- Trang thai hé théng sau khi thuc hién Use-case:

Hé thdng hién thi ra man hinh choi game chinh.

- Piém mé rong:
Khong co
c) Dac ta Use-case “Help”
- Tén use-case: Use-case Help.

- Ngwoi s dung: Nguoi dung.

~  Muc dich: Chiic nang gi6i thiéu vé thong tin tng dung.

- Dong sy kién:

Hanh dong cua tac nhén

Phan &ng cia hé théng

1. User vao trng dung.

Hé thong dua ra giao dién chinh.

2. User nhan vao button “Huéng Dan”.

Hé thdng hién thi man hinh gigi thiéu
cac chirc nang trong game.

- Cac yéu cau ddc biét:

Khéng co.

- Trang thai hé théng trede khi bt dau thuc hién Use-case:

Hé thong dang & man hinh chinh.

- Trang thai hé théng sau khi thuc hién Use-case:

Hé thdng hién thi man hinh gigi thiéu cac chirc ning trong game.

- Diém mo rong:
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Khdng co.
3.6 Xay dwng game

3.6.1 Xay dwng nhan vt di chuyén

myAnim = GetCompone
myBody = GetCompone

facingRight =

move
jump = I

myAnim.SetFloat( ]
myAnim.SetFloat("jump”, Mathf.Abs{jump}};

myBody (move * maxSpeed, myBody.velocity.y);
(mo

flip(};

(mave < @ && facingRight)
flip();
nput.GetKeyDown (K

(grounded)

grounded =

(Body.velocity.x, jumHeight);

nput .GetAxisRaw("Firel®) > 8)
eBullet();

flip()

Hinh 3-4 : Xay dwng nhan v4t di chuyén

29



Xay dung game Mario

3.6.2 Xay dwng camera theo doi nhan vat

. supper MariLeeo « *$FollowCamera
smoothDampTime = 8.15f;

smoothDampVelocity = .Z€ro;

camith, camHeight, levelMinX, levelMaxX;

()

camteight thographics

Qo
camilith = camHeight .main.aspect;

leftBoundiidth = leftBounds.GetComponentInChildren
righttBoundwidth = rightBrounds.GetComponentInChildren

leftBoundwidth + (camwith

levelMaxX = rightBrounds.position.x - leftBoundWidth - (camlith

()
(target)
targetX = Mathf.Max(levelMinX, Mathf.Min(levelMaxX, target.position.x));

moothDamp (transform.position.x, targetX, smoothDampVelocity.x, smoothDampTime);

transform. position = \ 3(x, transform.position.y, transform.position.z);

Hinh 3-5 : X&y dung camera theo d6i nhan vt
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3.6.3 Xay dwng mau nhan vat

addpamage( damage)
(damage <= 8)
curentHealt; -= damage;
playerHealthslider.value = curentHealth;

{curentHealth <= @)
makel
addhealth { healthamount)
curentHealth += healthAmount;
{curentHealth » maxHealth)

curentHealth = maxHealth;
playerHealthslider.value = curentHealth;

MakeInstance();

MakeInstance()
{instance ==

instance =

makeDate()

, transform ition, tr: m.rotation);
)i
'nztance.Eharterniedshananalk};

Hinh 3-6 : Xay deng mau nhan vt
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3.6.4 Xay dung tinh diém cho nhan vat

uUnityengine;
UnityEngine.UI;

(r {
xt = GetComponent<Texts>();

()
(score < @)
sCore

-H
text.text = "" + score;

Addpoint( P}

Hinh 3-7 : Xay dwng tinh diém cho nhan vt
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3.6.5 Xay dwng méau cho quéi vat

() i-

curenhealth = maxHealth;

enemyHealthslider.maxvalue - maxHealth;
enemyHealthslider.value = maxHealth;

addDamge( damage)
enemyHealthslider.gamegbject. SetActive(true);
curenhealth -= damage;
enemyHealthslider.value = curenhealth;

(curenhealth <= @)
makeDead();

makeDead ()

gameObject. SetActive( |
Instantiate(enemyHealthther, transform.position, transform.rotation);

(drop)

Instantiate(thebrop, transform.position, transform.rotation);

Hinh 3-8 :Xay dung méau cho quai vt
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3.6.6 Xay dwng khi an trai tim sé ting mau cho nhan vat

|I:|th|:|" \ tag“ I:I.lﬂ:| I :I

playeriealth therlayertealth = other.gane0bject.GetComponent<plaversealthy();
theplayernealth. addhealth(heal thamount )
Destroy(ganeobject);

Hinh 3-9 : Khi dn trdi tim sé tang mdu cho nhdn vat
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3.6.7 Xay dung sat thwong quai vat gay ra

danege;
danerate - 9.5f;

pusheackrore;
nextDanage;

()

nextDamage - of;

(Collider2d other)

(other.game0bject.tag == "Player” A& nextDamage < Tine.ting)
{
playertealth therlayerHealth = other.gane0bject.cetComponent<playertealths();
theplayertealth. addDanage (damege);
nextDanage = damerate + Tine.tine;

pusheack (other. transform);

I
}
pushack(Transforn pushobject)
{
Vector? pushdrirection = new Vector2(s, (pushobject.position.y - transform.position.y)).nornalized;
pushbrirection *= pushBackFore;

pushrg. velocity = Vector2. zero,
pUshR8. Addrorce(pushorirection, ForceMode2D. Inpulse);

Hinh 3-10 : Xay dung sdt thwong quadi vat gay ra
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3.6.8 Xay dung hiéu &ng ban

D other)
(other.gameObject.tag == "ShootTable®)

myPC. removerore();

Instantiate(bulletExpolosion, transform.position, transform.rotation);
Destroy(gamedbject);
(other.gameObject. lay La k.NameToLayer ("

enemydelth hurtEnemy = other.gameobject.cetComponent<e
hurtEnemy. addDamge (weaponDamage) ;

other)
(other.gameObject.tag == °
myPC.removeFore();

antiate(bulletexpolosion, transform.position, transform.rotation);
Destroy(gameobje
(other.gameobject.layer == La k.NameToLayer("
T
L
enemydelth hurtEnemy = other.gameobject.GetComponent
hurtEnemy. addDamge (weaponDamage) ;

Hinh 3-11 : Xay deng hiéu ng béan
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3.6.9 Xay dwng quéi vat

ot : MonoBehaviour {
theboom;
n shootForm;
shotTime;
(Shoot = @f;
canonAmi;

()

canonAmi = GetComponentInChildren<A

20 other)

(other.tag == "Play ime.time » nexShoot)

nexshoot = Time.time + shotTime;
Instantiate(theboom, shootForm.p i) nion.identity};
canonAmi.setTrigger(

Hinh 3-12 : Xay dung quai vt
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3.6.10 Xay dwng vung nhay cao Ién so véi binh thwong

anim.Play ("D

{Collider2p other)

(other.tag == "Player"}

{
other.gameobject.cetCompon Controller>().uUplayer{fore);
startCoroutine{AnimateBoun

Hinh 3-13 : Xay dwng vung nhay cao 1én so véi binh thuwong
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3.6.11 Xay dwng théng b&o trong game

System.Collections;
System.Collections.Generic;
UnityEngine;

ler2D other)

.instance.Notication();

Hinh 3-14 : Xay dung thdng bao trong game
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3.6.12 Xay dung khi tiéu diét 1 don vi sé roi ra mét vat pham

20 other}

(other.tag == "Player")

gameobject.setActive( e

Instantiate(theDrop, transform.position, transform.rotation);
{drop)

T

L

Instantiate(theDrop,transform.position, transform.rotation);

Hinh 3-15: Xay dung khi tiéu diét 1 don vi sé roi ra mgt item
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3.7 Demo Game

3.7.1 Giao dién man hinh cho Menu

@ Phibvpd01901_Assignment - MainMe
File Edit Assets GameObject Compol

. Linux - Unity 2021.3.0f1 Personal <DX11> = [a] X
dow Help

PLATFORMER
MARIO

TR EXN% T O neob@ma it v, W
Hinh 3-16 : Man hinh Menu Game
- Khi nguoi choi vao game man hinh s€ hién chirc nang trong game.
o Play : Khi click vao Play man hinh s& truc tiép chuyén dén man hinh
chon map choi cho nguoi dung

3.7.2 Man hinh chon map choi cho nguwoi dung

-Ngudi choi s& chon map choi theo ¥ mudn
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@ Phibvpd01901_Assignment - LevelMenu - Windows, Mac, Linux - Unity 2021.3.0f1 Personal <DX11> - o X
File Edit Assets GameObject Component Services Window Help

2 - 0 X @ T ¢ @ ~cob@miY L o0, B

Hinh 3-17-Man hinh chen map theo y muén

3.7.3 Man hinh Game Play

~ Khi click vao Play man hinh s& hién thi:

@ Phibvpd01901_Assignment - LevelMenu - Windows, Mac, Linux - Unity 2021.3.01 Personal <DX11> = fal X
File Edit Assets GameObject Component Services Window Help

. - i ’G Eﬁ (-b T ¢ Q@ ~Ge ST sy NS 16

e e e e e INTL  26/04/2022
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@ Phibvpd01901_Assignment - Main2 - Windows, Mac, Linux - Unity 2021.3.0f1 Personal <DX11> - a %
File Edit Assets GameObject Component Services Window Help

e o
M

ENG 16:22

4 - € X @ o @ ¢« @ ~NCOBE®EY 1 e B

Hinh 3-18 : Man Hinh Game Play

3.7.4 Man hinh Pause Game

— Khi man hinh 4n n(Gt Pause :

@ Phibvpd01901_Assignment - Main1 - Windows, Mac, Linux - Unity 2021.3.0f1 Personal <DX11> - a X
File Edit Assets GameObject Component Services Window Help

g2 - € 9 @ @ ¢ @ ~ool@mzo 0 00 W
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Hinh 3-19 : Man Hinh Game Pause

3.7.5 Man Hinh Game Over

— Khi nhan vat chét man hinh sé& chuyén dén

@ Phibvpd01901 dows, Mac, Linux - Unity 2021.3.0f1 Personal <DX11> a %

PLATFORMER

= , ENG 1622
elEm iz INTL  26/04/2022 &

[
1

)
&
&
&
B8
€
@
o

Hinh 3-20 : Man Hinh Game Over
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CHUONG 4: KET LUAN

4.1 Két qua dat dwoc cia dé tai

v

S N N N Y N N NN

v

Trinh bay dugc tong quan vé cong nghé Unity Engine
Hiéu o duoc tac dung cia Animation.

Hiéu rd dugc cach 1am game trén Unity.

Xtr 1y duoc céc 16i co ban trong unity.

Xt Iy dugc @m thanh trong game.

Xtr Iy dugc nhan vat trong game.

Xtr Iy duogc cac qudi vat trong game.

Xt Iy duoc cac vat pham trong game.

Hoan thanh dugc game Mario.

Ung dung cong nghé Unity xi |i cac bai toan xay dung 1én hé thdng tro

choi hiéu qua. Str dung ngdn ngir C# lap trinh Ién rng dung.

Xay dung duoc tro choi “Mario” cé tinh giai tri cao va hiéu qua gidp

nguoi choi thoai mai sau nhung ngay lam viéc mét nhoc.

Chtic nang don gian d& sir dung phu hop véi moi lia tudi.

4.2 Han ché caa dé tai

Chua xtr 1y duoc téi vu cac rang budc, dit liéu chua duoc sip xép linh

hoat hop 1.
Con nhiéu chirc niang chwa duoc hoan thién
Chua bt duoc hét cac 15i cua hé théng.

Chua xtr Iy duogc trang thai hé théng bi dimg khi dang thao tac va con

mot sb ton tai trong viéc dat tén va sir dung linh hoat cac diéu khién.
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4.3 Huwdéng phét trién cia deé tai
> Tuong tac dugc gitta ngudi choi thdng qua hé thong.
> Dong bo hoa dir liéu giira tng dung offline va hé thng truc tuyén.
> Dit ligu duoc t6i wu hoa dén muc chi tiét nhat.

> Toi vu hoa nhan vat hon gitip nhan vét chuyén duoc nhiéu trang thai

nhan vat.
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