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L.OI CAM ON

Ching em xin chan thanh cdm on Khoa Cong Ngh¢ Thong Tin, truong Pai Hoc
Khoa Hoc Ty Nhién, Tp.HCM di tao diéu kién tot cho chung em thuc hién dé tai
nay.

Chung em xin chan thanh cam on Thay Tran Minh Triét, 1a nguoi da tan tinh huéng
dan, chi bao chung em trong subt thoi gian thuc hién dé tai. Chung em ciing xin
cam on ban V3 Quang Viét da c6 nhiing trao doi, nhitng chi dan gitup ching em giai
quyét cac van dé va hoan thién dé tai.

Chung em ciing xin giri 101 cam on sdu sic dén quy Thay Cb6 trong Khoa d3 tan tinh
giang day, trang bi cho ching em nhiing kién thirc qui bau trong nhiing nim hoc
vira qua.

Chung em xin gui long biét on sau sic dén Ba, Me, cac anh chi va ban bé di ung
ho, gitip 45 va dong vién ching em trong nhimng luc kho khin ciing nhu trong sudt
thoi gian hoc tap va nghién ctru.

Mic du chiing em di cb giang hoan thanh luan vin trong pham vi va kha nang cho
phép, nhung chic chin s& khong tranh khoi nhitng thiéu sot, kinh mong su cam

thong va tan tinh chi bao ctia quy Thay C6 va cac ban.

Nhom thyc hién

Tat Tudn Phong & Hoang Phuong



PE CUONG CHI TIET

Tén D& Tai: Phat trién game 3D v6i Unity trén méi trudng Android

Giao vién hwéng din: TS. Tran Minh Triét, Trin Duy Quang

Thoi gian thwe hién: tir ngay 15/08 /2010 dén ngay 20/02/2011

Loai dé tai: Tim hicu cong nghé va xdy dung ing dung

Noi Dung Pé Tai (mo ta chi tiét ndi dung dé tai, yéu cau, phuong phéap thuc hién,

két qua dat duorc, ...):

Nghién ctru téng quan vé Engine Unity

Xac dinh, phan tich cac van dé va dua ra cac giai phap trong qua trinh xay

dung game cho Android véi Unity.
Mo ta ngi dung, dac trung cia dong game s€ xay dung

Dung Unity xay dung thir nghi€ém 1 game 3D cho Android thuoc dong game
choi theo luot.

K¢ Hoach Thuc Hién:

15/08/2010 - 15/09/2010: Tim hiéu nén tang lap trinh Android.

16/09/2010 - 16/10/2010: Tim hiéu cach 1ap trinh game trén Android.
17/10/2010 - 17/11/2010: Tim hiéu cac thu vién lam game 3D trén Android.
18/11/2010 - 18/12/2010: Tim hiéu cic Game Engine hd trg 1am game 3D
trén Android.

19/12/2010 - 19/1/2011: Tim hiéu cac phuong phap xay dung game 3D trén
Android v&i Unity.

20/01/2011 - 25/01/2011: Phan tich cac van dé phat sinh khi x4y dyng game
3D choi theo lugt, ddng thoi dua ra cac giai phap.

26/01/2011 - 02/01/2011: Mb ta dic trung kién trac va nodi dung game.
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e 03/01/2011 - 20/02/2011: Xay dung game da chon.

Xéc nhian caa GVHD Ngay 20 thang 02 nam 2011

Nhom SV Thuc hién

Tat Tuan Phong — Hoang Phwong

MUC LUC
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TOM TAT KHOA LUAN

Ngay nay, dién thoai di dong di tro thanh phuong tién khong thé thiéu trong
cudc sébng hang ngdy cua ching ta. Dién thoai khong con don thuan 1a danh cho
nhitng cudc goi hay nhin tin nita, nhu cau sir dung dién thoai bay gio rat da dang va
phong pht, trong d6 khong thé bo qua nhu cau giai tri. Game trén trén dién thoai di
dong da tr thanh tha vui sb 1 cta gidi tré.

Tuy game trén dién thoai di dong choi khong sudng nhu trén mdy tinh nhung
tinh tién loi thi rat rd, c¢6 thé choi moi lac moi noi. Trudce kia cac iing dung game
trén di dong hau hét 1a d6 hoa 2D, nhung v&i sy bung nd cong nghé hién nay dan
dén cac thiét bi di dong co du sirc manh dé chay duoc cac Gmg dung doi hoi cdu

hinh cao, cic ing dung d6 hoa phiic tap trong khong gian 3 chiéu.

Chinh vi vy ma nhu cau choi game 3D trén di dong trd nén ting cao, cac hing
san xudt lién tuc cho ra doi nhimg thé loai game 3D hinh anh dep mat, 4m thanh
séng dong chay trén céc thiét bi di dong. Song song d6, cac game Engine 3D ciing
khong nglmg phat trién va hd trg 1am game cho céc thiét bi di dong véi nhiéu hé

diéu hanh khac nhau nhu Android, iOS.

Noi dung ludn vin ching em thuc hién bao gdm viéc tim hiéu Engine Unity va
sit dung Unity dé xdy dung game 3D cho dién thoai di dong trén moi trudng

Android.
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Chwong 1

Mé dau
ZONGi dung Chirong 1 trinh bay sw phdt trién ciia Android, sw ra doi cdc thiét

bi di dong dong Android, gidi thiéu mét sé6 game engine dién hinh. Phan cudi

sé trinh by vé muc tiéu va y nghia ciia dé tai.
1.1. Gié&i thiéu chung

1.1.1. Sw phdt trién ciia Android
Vao thang 10/2008 hé diéu hanh Android da xuat hién lan dau tién trén di dong.
Trong sudt nam 2009 thi dién thoai chay hé diéu hanh Android chi dém dugc trén
dau ngon tay. Nhung that s dang kinh ngac khi trong nam 2010 thi hang trim thiét
bi sir dung nén tang Android da xuét hién rAm ro, tir cac hang tén tudi 1on cho dén

cac di¢n thoai vé danh & Trung Qudc.

Cac phién ban mai lién tuc dugce cdp nhat, nho vady ma cac nha phat trién tu do xay
dung cac tmg dung trén hé diéu hanh m¢ 1a diém lam cho Android phat trién nhanh
chong. Lo1 kéo déy du céac tén tudi 16n nhu Samsung, LG, Sony Ericsson, HTC,
Motorola... trong do, tat ca déu coi Android 1a nén tang chinh cho thiy Google rat
khon khéo. Va ciing chinh Android da giup Motorola thoat khoi giai doan khing
hoang.

Android d3 tré thanh hé diéu hanh hang dau va rat pho bién trén thé gidi hién nay.
Rét nhiéu hing san xuat di cho ra doi nhiéu miu may ciing nhu ching loai st dung

hé diéu hanh Android tir phd thong cho dén siéu cap.
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(a) T-Mobile GI (HTC Dream) (b) Motorola-DROID

(Nguén: http://www.htc.com) (Ngudn:http://www.htc.com/)
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(c) Orange San Francisco Android (d) Samsung Galaxy S

(Ngudn: http://www.samsung.com/vn)

(Ngudn: http://www.slashphone.com/)

@c
_
(e) Sony Ericsson Xperia™ X1 (f) Galaxy Tab dung Android
(Ngudn: http://www.sonyericsson.com/) (Ngudn: http://www.sonyericsson.com/)

Hinh 1.1 Mt sé hinh anh dién thogi chay hé diéu hanh Android


http://www.htc.com/us/products/t-mobile-g1
http://www.htc.com/us/products/t-mobile-g1
http://www.slashphone.com/orange-san-francisco-officially-announced-2111818
http://www.sonyericsson.com/x1/
http://www.samsung.com/vn
http://www.sonyericsson.com/

Canalys, mot cong ty phan tich thi truong 16n tai My méi day da dua ra nhitng bao
cdo chung minh hé diéu hanh Android di vuot xa Symbian trén thi truong dién
thoai di dong thong minh:

Worldwide smart phone market
Market shares Q4 2010, Q4 2009

Q4 2010 Q4 2009

shipments shipments Growth
05 vendor (millions) % share (millions) % share 0Q410/04'09
Total 101.2 100.0% 33.7 100.0% 88.6%
Google* 33.3 32.9% 4.7 8.7% 615.1%
Nokia 31.0 30.6% 23.9 44.4% 30.0%
Apple 16.2 16.0% 8.7 16.3% 85.9%
RIM 14.6 14.4% 10.7 20.0% 36.0%
Microsoft 3.1 3.1% 3.9 7.2% -20.3%
Others 3.0 2.9% 1.8 3.4% b4 8%

*Hote: The Google numbers in this table relate to Android, as well as the OMS and Tapas platform variants

Source: Canalys estimates, © Canalys 2011

Hinh 1.2 Bdng thong ké tinh hinh tiéu thu dién thoai ciia cdc hing
(Nguon: http://www.canalys.com/)
Nhitng chiéc dién thoai thong minh str dung hé diéu hanh Android da vuot qua mat
Nokia va Apple dé dan dau thi truong dién thoai thong minh thé gidi. Dya theo cac
s6 liéu phén tich thi trudng ctia ndm 2009 va nam 2010, cong ty chuyén phan tich
thi truong Canalys di dua ra bao céo tinh hinh ting truéng ctia nhitng hé diéu hanh

danh cho dién thoai trong quy IV nam 2010.

Bao cdo trén cho thdy, trong nim vira qua, & Quy IV, nhiing chiéc dién thoai st
dung nén tang Android duoc ngudi mua nhiéu hon so voi s6 luong ban ra cia cac
dong may Symbian, v&i 33.300.000 chiéc dién thoai Android dugc xuat xuéng. Bén
canh d6, hé diéu hanh Android da chiém téi 32,6% ngudi dung trén toan thé gidi,

nhiéu hon 2,9% so v&i hé diéu hanh Symbian.


http://www.canalys.com/pr/2011/r2011013.html
http://www.canalys.com/pr/2011/r2011013.html

Béo cao trén ciling chi 1o nhiéu hang san xuét dién thoai da tang thi phﬁn dién thoai
thong minh nhanh chéng nhu LG, Samsung, Acer va HTC voi muc ting truong lan
lugt 1a 4.127%, 1.474%, 709% and 371% so véi cung ky nam trudc. Trong do 2
hang 1a HTC va Samsung da chiém g?m 45% thi truong dién thoai sir dung hé diéu
hanh Android.

bay 1a mot sy kién quan trong cua thi truong di dong bdi hon 10 nam tro lai day,
chua hé co6 bat ky hé diéu hanh nao c6 thé vuot mit duoc hé didu hanh Symbian cua
Nokia. Piéu dang noi, téc do ting truong cua Android dién ra rit nhanh va van chua

hé c6 dau hi¢u giam lai.

Android 2.2

Android 2.3
— Android 1.5

— Android 1.6

Android 2.1

Data collected during fwo weeks ending on January 4, 2011

Platform API Level Distribution

Android 1.5 | 3 4.7%
Android 16 4 7.9%
Android 2.1 I 35.2%
Android22 8 51.8%
Android2.3 9 0.4%

Hinh 1.3 Théng ké tinh hinh cdc phién bin Android
(Nguén: http://developer.android.com/)
Theo ban phan tich danh gia tinh hinh cac phién ban hé diéu hanh Android tinh dén
giita thang 1/2011 cho thay, phién ban méi nhat ctia hé diéu hanh nay 1a Android 2.3

da c6 mat trong ban phan tich vdi 0,4%.


http://developer.android.com/resources/dashboard/platform-versions.html

Nhu vay 1a tinh dén dau nam 2011, tat ca phién ban ciia hé diéu hanh Android 2.x
da chiém dén 87,4%, ting thém 4,4% so v6i dau thang 12/2010. Theo du doan trong
thang ddu nim mdi nay, hé diéu hanh Android 2.1 s& ¢6 mic giam ntra trong khi ca
2 phién ban Android 2.2 va 2.3 s€ c6 thém muirc tang nhung s€ khong cao nhu bao

cdo cua thang nay.

Théng ké mdi nhét thi s6 luong img dung va game trén Android Market da dat toi

con s6 29.293 va game chiém 19.4%.
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Hinh 1.4 S6 liéu thong ké cdc teng dung méi dwoc xudt bén theo thing (bao gom trng
dung game)

(Nguon: http://www.androlib.com)



http://www.androlib.com

Distribution of Apps and Games in Andraid Market
[ Eppiications [B0E%] B Games [194%] |

Games [19.4%]

Applications [30.6%]

Out of a total of 142404 apps|

Hinh 1.5 S6 liéu thong ké ty I¢ giita trng dung va game
(Nguon: http://www.androlib.com/appstatstype.aspx)

1.1.2. Game 3D trén Android
Thi truong game d3 soi nodi tir nhiéu ndm nay. Trong thoi gian gan day, v6i su hd tro
ctia nhitng cong nghé tién tién, thé gidi game 3D da that hon va dién ta duoc kha

day du nhitng gi ton tai ctia cudc song that.

Viéc tng dung cac cAu hinh phan ctng dung sin 13 xu huéng chung khi phat trién
game mobile. Tlr mg dung man cam mg da diém cho téi hé cam bién hanh vi giup
xoay ngang, xoay doc dé diéu khién nhan vét trong game di tré thanh mic dinh
trong cac tya game 3D cao cép.

Niam 2010 két thiic danh ddu mét nac thang vuot bac cua cac tua game di dong cung
su bung nd cua cic nén tang tién tién. Va chic chin, trong nim 2011 nay hta hen s&
14 thoi khéc cao trao cua sy canh tranh, phat trién va ngudi dung s€ dugc ching kién

mot thoi ky s6i dong chua timg thay cua nhing tya game, ¢d may di dong dinh cao.

Mot vai game 3D tiéu biéu trén Android:


http://www.androlib.com/appstatstype.aspx

(a) Game Hero of Sparta (b) Game dua xe Asphalt5
(Ngudn: http://www.vietgiaitri.com/) (Nguon: http://tinhte.vn/)

(c) Real Football 2011 v3.1.2 (d) Brother in Arm 2
(Nguodn: http://www.dalats.com/forum/) (Nguodn: http://www.eurodroid.com/)

Hinh 1.6 Mt sé hinh dnh vé game 3D trén Android
Hién nay, co6 rat nhiéu engine hd tro lam game 3D trén Android. Do d6 ching em
can tim dugc mot game engine du t6t dé co thé xdy dung game. Tiéu chi khao sat
ctia chiing em d6 14 engine d6 phai render nhanh va nhidu mé hinh cung lic trén
man hinh, c6 thé 1am mé hinh nhan vt chuyén dong, hd trg va cham gilta cac vat

thé, hd tro hiéu ting particle tot. Sau day 1a mot sé game engine 3D cho Android:
% jPCT-AE: JPCT-AE la mét ban port tir engine jJPCT sang cho Android. Bay

1a mdt engine 3D mién phi, nhd gon, tinh nang tuong dbi it.


http://www.vietgiaitri.com/game/2010/11/diem-lai-nhung-tua-game-binh-cu-ruou-moi-an-tuong/
http://www.dalats.com/forum/share-game/1413-game-3d-android-glyder-2-glu-v1-0-1-a.html
http://www.dalats.com/forum/share-game/2655-game-%C4%91%C3%A1-banh-kh%E1%BB%A7ng-real-football-2011-v3-1-2-c%E1%BB%A7-gameloft-d%C3%A0nh-cho-android.html
http://www.eurodroid.com/2010/12/gameloft-also-releases-brothers-in-arms-2-global-front-hd-for-android-today/
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% 1libGDX: 1a thu vién duoc viét chii yéu bang NDK (cong cu cho phép goi

thue thi code C/C++ tir Java) nén cho tdc d6 xir Iy nhanh. Mot wu diém cua engine
nay 1a n6 cho phép chiing ta viét game va test hoan toan ngay trén nén desktop. Tuy
nhién, 1idGDX dugc phat trién lac dau chii yéu danh cho nén 2D nén cho dén thoi
diém ndy thu vién nay van chua hd tro kiém tra va cham gilra cac vat thé trén nén

3D.

%  Shiva3D: 1a mot engine thuong mai kha manh. Shiva ding ngén ngir Lua dé
viét script trong game, mot ngdn ngit it ngudi biét dén.

% Unity: 1a mot trong nhitng game engine kha phd bién hién nay, c6 kha ning

phat trién trd choi da nén, trinh bién tap co thé chay trén Windows va Mac OS, va
co thé xuét ra game cho Windows, Mac, i0S, Android, Wii, Web, Xbox 360,
PlayStation 3. Unity tao ra duoc nhiéu loai game 3D da dang, hd trg import rat
nhiéu md hinh dinh dang khac nhau, hd tro tao mo hinh tryuc tiép. Luong tai liéu
huéng dan nhiéu, cong dong 16n véi dién dan riéng. Unity c¢6 2 phién ban 1a Unity
Pro c6 tinh phi va Unity Free dé nguoi dung dé dang lwa chon, vi vy ma Unity
khong chi danh cho mét cong ty 16n chuyén ngiép, ma ké ca gidi lam game khong

chuyén ciing c6 thé str dung dugc mot cach dé dang.

Boi cac tinh ning tuyét voi va phd bién cta Unity, nén trong ludn vin nay nhém
ching em dugc giao nhiém vu tim hiéu.

1.2. Muc tiéu dé tai

Dé tai nay thudc hudng tim hiéu cong nghé tir d6 xay dung tmg dung. Muc tiéu cia

dé tai 1a tim hiéu engine Unity va sir dung Unity xay dung thir nghiém game 3D thé

loai choi theo luot (turn-base) chay trén méi trudng Android cho thiét bi di dong.
Pé thyc hién dugc duoc diéu nay ndi dung ciia luan vin bao gom:

e Gidi thiéu tong quan vé Android.



e Tim hiéu tong quan vé kién triic cta Unity va cach tao lap cac tng dung
trong Unity.

e Tim hiéu cic van dé nhu load md hinh vao game, lam nhan vat chuyén dong,
cach tao dia hinh, giao dién, m thanh va cac hiéu tng particle... dé roi tir 46
dua ra giai phap.

e Xay dung va phat trién tng dung game thé loai choi theo luot biang Unity.
1.3. Néi dung luén van

Luan van bao gdm 5 chuong:

Chuwong 1: Gi6i thiéu tong quan vé sy phét trién ciia Android cac thiét bi di
dong trén moi truong Android, game 3D trén Android.

Chuwong 2: Gi6i thidu tong quan vé Unity, trinh bay cac khai niém co ban, cac
tinh ning ndi bat, giao dién, dic biét 1a tdng quan vé kién tric cua Engine Unity do
chung em xéc dinh.

Chuwong 3: Trinh bay cac van dé va giai phap khi xdy dung tng dung game 3D
trén Unity cho Android.

Chuwong 4: Trinh bay mot sé dic trung chinh cta tng dung game xiy dung va

kién trac trong game.

Chuwong 5: Két luan va hudng phat trién.



Chuwong 2

Téng quan vé engine Unity
ZONGi dung chirong nay gidi thiéu chung vé engine Unity va néu lén cdc khdi

niém co ban trong Unity, dic biét trong chwong nay con trinh bay kién tric
tong quan cia Unity ma nhém da xdc dinh dwoc tir nhitng thanh phan ma

Unity cung ccfp.

2.1. Unity la gi?

D3 qua rdi thoi ky 1am game trén nén Flash cin ban va budn chan v6i nhitng chuyén
dong that cng nhéc. Unity 3D mang lai sttc manh ky diéu cho nhan vt ma ching
ta mudn thé hién sdng dong hon trong khong gian 3 chiéu dy huyén a0. Cong nghé
cao nay tao ra mot bude dot pha méi vé su khac biét trong cong nghé lam game 3D
hién nay, mang dén cho ngudi choi 1 cam giac rat khac la va hao himg trong ting
chuyén dong, twong lai cong nghé nay duoc ap dung vao game Viét Nam s& mé ra

mot trang méi trong thé gidi game 3D huyén ao.

Unity 3D duoc dung dé 1am video game 3D, hodc nhitng ndi dung c6 tinh twong tac
nhu thé hién kién trac, hoat hinh 3D thoi gian thuc. Unity hao hao voi Director,
Blender game engine, Virtools hay Torque Game Builder trong khia canh dung moi

truong dd hoa tich hop ¢ qué trinh phat trién game 1a chinh.

Unity 1a mot trong nhiing engine dugc gidi lam game khong chuyén cuc ky ua
chudng boi kha ning tuyét voi cia nd 1a phat trién trd choi da nén. Trinh bién tap co
thé chay trén Windows va Mac OS, va cd thé xuat ra game cho Windows, Mac, Wii,
iOS, Android. Game ciing c6 thé choi trén trinh duyét web théng qua plugin Unity
Web Player. Unity méi bd sung kha ning xuét ra game trén widget cho Mac, va ca

Xbox 360, PlayStation 3.
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Platform
s @;" + Web Player

‘4: PC and Mac Standalone

Android
’m | Xbox

=r= PS3

Switch Platform Build

Hinh 2.1 Hinh minh hoa da nén
(Ngudn: http://unity3d.com/)
Chi véi khoan tién bo ra kha khiém tén (1.500 USD) 1a phién ban pro di nam trong
tay cua chiing ta, di nhién tai Viét Nam s tién nay van la qua 16n nhung that may la
d4 c6 phién ban Unity Free. Tuy nhién, nhiéu tinh ning quan trong (Network) bi cét
giam nhung d6 khong phai 1a van dé qua 16n néu mudn phat trién mot tya game tim

trung.

Vao nim 2009, Unity nam trong top 5 game engine tot nhit cho viéc san xuat game
v6i chi sau 4 nam phat trién. Unity dimg th 4, xép sau Unreal Engine 3, Gamebryo
Engine (dwoc VTC Studio mua vé phét trién SQUAD) va Cry Engine 2. Luong tai
liéu huéng din Unity rat phong pht. Hon thé nita n6 con c¢6 sdn mot cong dong cuc
16n véi dién dan riéng. Bat ctr diéu gi khong hiéu chung ta déu co thé thoai mai hoi
va nhan duoc cau tra 101 nhanh chong, tan tam.

Qua trinh tao dia hinh ciing nhu truy xuit tir cic phan mém 3DSMax, Maya,

Cinema4D... rt nhanh chong. Strc manh va sy tién lgi ciia Unity 1a vo cung 16n.
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http://unity3d.com/unity/publishing/

# Strc manh: Unity co thé tao ra dugc nhiéu loai game 3D da dang, dé sur dung véi

ngudi 1am game chua chuyén nghiép, cht luong cao, chay hau hét trén cac hé
diéu hanh.
% Su tién loi: néu ching ta 1a mot ngudi chuyén dung 3Dmax, hay Maya hoic

phian mém mi ngudén mé Blender thi qua 13 that tuyét, chiing ta s& c6 mot lgi thé
16n khi viét game trén Unity nay, bdi cong viéc tao cac mo hinh 3D s€ trd 1én dé
dang hon rat nhiéu, viéc két hop gitra ngudi lap trinh va ngudi thiét ké cac mo
hinh s& nhanh va hiéu qua hon. Trong Unity ching ta c6 thé import tryc tiép cac
file m6 hinh dang thiét ké va s& thiét ké hoan thién tiép néu chua xong trong khi
d6 cong viéc import chi dién ra mot lan. Khong nhu viéc phai dung cac cong cu
khac dé thuc hién viét game ching ta s& phai xuit chung ra mot dang nao do va
mdi 1an sira lai phan mo hinh chung ta lai phai import lai, va nhu thé 1a qua mat
thoi gian trong viéc tao va chinh sira cac mé hinh theo ¥ mudn. Ngoai ra Unity
con cho ching ta truc tiép tao cac mo hinh néu mudn. Viée dit cac thudc tinh vt

Iy trong Unity ciing cuc ky dé dang va hd tro sin nhiéu chuc ning.
2.2. So’ lwore lich str hinh thanh va phat trién caa Unity

2.2.1. Hinh thanh

Phan 13i cua Unity ban dau dugc viét boi Joachim Ante vao nam 2001. Sau d6 cong
ty dugc hinh thanh vao nim 2005 va bét ddu voi phién ban 1.0. Bén nim 2007,
Unity duoc nang 1én phién ban 2.0. Unity bat dau hd trg iPhone vao nam 2008. Vao
thang 6/2010, Unity chinh thic hd tro Android va cho ra doi phién ban 3.0 ¢6 hd tro
Android vao thang 9/2010. Cé thé thay toc do phat trién cia Unity kha nhanh.

2.2.2. Giai thuwong

Unity da doat duoc nhiéu giai 1on véi nhiing giai chinh sau:
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o Nam 2006, Unity dat "Best Use of Mac OS X Graphics" tai Apple's WWDC.
Pay 1a 1an dau tién mot cong cu phat trién game dat duoc chit luong do giai
thudéng uy tin nay dua ra.

o Nam 2009, Unity Technologies cd tén trong "Top 5 cong ty game cua nam" do
Gamasutra t6 chirc.

o Nam 2010, Unity doat gidi Best Engine Finalist do Develop Magazine binh

chon, giai Technology Innovation Award ctia Wall Street Journal ¢ thé loai phan

mém

2.2.3. Khach hang

Unity duoc trén 250.000 ngudi dang ky str dung gdm Bigpoint, Cartoon Network,
Coca-Cola, Disney, Electronic Arts, LEGO, Microsoft, NASA, Ubisoft, Warner
Bros, cac hang phim 16n nho, cac chuyén gia doc 1ap, sinh vién va nhitng ngudi

dam mé.
2.3. Tinh nang cua engine Unity
< Mbi trudng phat trién duoc tich hop voi tinh nang ké thira, kha nang chinh stra 6
hoa, churc nang kiém tra chi tiét, va dic biét tinh nang xem trudc game ngay trong
luc xay dung (live game preview).
% Trién khai duoc trén nhiéu nén tang:
o Chuong trinh ddc 1ap trén Windows va Mac OS.

o Trén web, thong qua Unity Web Player plugin cho Internet Explorer,
Firefox, Safari, Opera, Chrome, cho c4 Windows va Mac OS.

o Trén Mac OS Dashboard widget.

o Cho Nintendo Wii (cAn mua license thém.)

o Cho iPhone, iPad application (cdn mua license thém.)

o Cho Google Android (can mua license thém.)
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o Cho Microsoft Xbox 360 (can mua license thém.)

o Cho Sony PlayStation 3 (cAn mua license thém.)
+«» Tai nguyén (model, am thanh, hinh anh, ...) dugc tai vao trong Unity va tg dong
cap nhat néu tai nguyén cé su thay d6i. Unity hd tro cac kiéu dinh dang tir 3DS
Max, Maya, Blender, Cinema 4D va Cheetah3D.

#» Graphics engine st dung Direct3D (Windows), OpenGL (Mac, Windows),

OpenGL ES (iPhone OS), va cac API khéc trén Wii.

% H) trg bump mapping, reflection mapping, parallax mapping, Screen Space

Ambient Occlusion v...v...

«» Unity Asset Server: Day 1a mot tinh nang kha méi cia Unity, theo d6 Unity sé

cung cip mot hé théng quan 1y theo dang phién ban cho tat ca asset va ca script.
Pay 1a mot kho chira cac tai nguyén can thiét cho viéc lam game. Khi import
cling nhu sura chira, trang thai cta asset ngay lap tirc dugc cap nhat. Server chay
trén database opensource PostgreSQL va cé thé truy cdp trén ca Mac lan
Windows, Linux. Asset Server doi hdi mot khoan phi phu troi 1a $499 cho mdi

ban copy Unity, va mot license Unity Pro.
2.4. Cac khai niém co’ ban trong Unity

2.4.1. Asset
bay 1a kho tai nguyén cho viéc xay dung game trong mdt project ctia Unity. Cac tai
nguyén nay co thé 1a hinh anh, &m thanh, hodc mot md hinh 3D c¢6 san. Unity s¢€
tham chiéu dén cac tap tin chung ta s& sir dung dé tao ra cac tai nguyén cho trd choi.
Pay 1a 1y do tai sao trong bat ky thu muc chira project sir dung Unity thi tat ca cac

tap tin tai nguyén phai dugc luu trit trong mdt thu muc con tén 1a Assets.
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Libraries » Documents » My Documents » MNew Unity Project® » Assets »

Organize « Share with + Burn MNew folder

.. MNew Unity Project 2
. Mew Unity Project 3

’ Documents library
[

> 1) Mew Unity Project 4

[

4

Assets

- Mew Unity Project 5

|\ New Unity Project 6 b | ' I
||> | Assets ! | i
1. BongChay_Data FBY L 1 -

. Gui skin

4
DiaHinh free models GuiText prefab Resources
> | Library

Hinh 2.2 Asset trong Unity

2.4.2. Scene
Trong Unity, ching ta co thé xem Scenes 13 cac man choi, cép dd choi riéng 1€, hodc

cac vung cua ndi dung tro choi. Vi du nhu Main menu, Options, About ...

Bang cach xay dung trd choi véi nhiéu canh, ching ta s& c6 thé phan phdi thoi gian
tai va thir nghiém cac phan khac nhau cta trd choi riéng 1é mot cach nhanh chong

va chinh xac.

File Edit Assets GameObject Component Terrain Window Help

(O KX S =]

# Scene = Hierarchy 3 Project
Textured | Cr!at!'l (0\'-"-\”—\ | Cr!at!'l fer All
Directional light b [£3 Editor
Main Camera [ Fonts
b [ty GREMLIN_MESH
» £ Materials
» EdMenu
» 1 Prefabs

QMainMenu
QPIa\rScene

cripts

1 shaders
£ sounds

» 3 Textures

Hinh 2.3 Cac scene cua Unity

2.4.3. Game Object
Khi mot tai nguyén dugc st dung trong mét scene, khi d6 chung ta c6 thé coi tai
nguyén ndy la mot “Game Object” méi. M&i GameObject phai chira it nhit mot

thanh phan, d6 1a thanh phan “Transform”. Transform chira cic phép dé bién do6i
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gdc quay, ty 18 hay tinh tién cta d6i twong. Tir day trong bao cdo ndy ching em s&

goi GameObject trong ctra s6 Hierarchy 1a doi tuwong game.

Camera

nal light2

Jjapan_dojo_fix

Hinh 2.4 Kéo tai nguyén vao Scene dé sir dung

2.4.4. Component
Component 13 cac thanh phan trong mot Game Object ctia Unity. Bing cach dinh
kém céc thanh phan vao cho mot dbi tuong, chung ta c6 thé ap dung ngay cac phan
méi ctia game engine vao ddi twong. Thong thudng cac thanh phan nay duoc Unity

xay dung san nhu dnh sang, camera, particle, hi¢u ing vat ly...
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O Inspector

Layer | Default

¥ Camera 2
ar Flags Skyoox
und !
Culling Mask Ewverything
Projection Perspective
Field of
Clipping Planes
Far 1000

Use Player Settings
Target Texture MNone (Render Texture)
¥ GUILayer 3
£ & Flare Layer 4
% ® Audio Listener 5
= ¥ Skybox 6

Custom S W ® Sunny?

Hinh 2.5 Cidc thanh phén trong doi twong Camera

2.4.5. Script
Script 1a thanh phan quan trong nhét trong Unity, c6 thé xem scripts nhur 14 linh hdn
ctia game. Chung ta ¢ thé viét kich ban cho game bang C#, Java Scripts, hodc Boo
(mot din xuat cua ngdn ngit Python). Theo nhiéu ngudi da st dung Unity thi code
bang C# s& gitp game chay nhanh hon va gitip kiém soat code t6t hon do tat ca cac
bién phai duoc khai b4o ro rang. Mét khac ngdén ngtr C# rét tién dung dé 1ap trinh,
nén trong ludn vin nay, ching em dung ngdn ngit C# dé viét kich ban cho game.
MJi file script C# 1a mét class bt budc ké thira tir 16p MonoBehaviour, cé tén

class phai trung vdi tén file script.
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i Project

| Creata +| (@A

= 0 Inspector

v D New Folder (Default Asset)

Editar

» [ty GREMLIN_MESH
P 55 Materials

» 5 Menu

b [ Prefabs

» L3 Resources

¥ EdClasses
5] Building
Character
| Element
| ElementType
Scenario
¥ (3 UnityScripts
LoadScenario

(=3 Sounds
» £ Textures

Reimport

Create 3 Folder

Show in Explorer JavaScript
Open C Sharp Script
Delete

Irmport Mew Asset... Shader
Refresh Ctrl+R Prefab
Irmport Package... Snmatod
Export Package... Material
Select Dependencies Cubemnap
Export compressed audio file... Lens Flare
Custom Font

Reimport All
Physic Material
Sync MonoDevelop Project
GUI Skin

I

Boo Scriet

Hinh 2.6 Cach tao file script moi
Giao dién code C# rét quen thudc khi edit trén Visual Studio 2005

NewBehaviourScript.cs™®

PlayScenario.cs [ Map.cs [ ScenarioLoader.cs PreloadingScreen.cs Card_9.xml [ Card_8.xml
“%gNE'NBEha\«'iDLII’SCI’iDt w | |£‘v Start()
Flusing UnityEngine;
L using System.Collections;
B public class HewBeh
Use this for initialization
= void Start ()
obj = GameObject.Find("unit_ egyptian elite archer new high"
aobj . transforrn.po.sl
I H ﬁ name ~
ﬁ networkiiew
GameCbiect obds P parent
ﬁ particdeEmitter
Update 1z ca ErEREUNY | [vectors Transform. position
= void Update () f' renderer
iTween.Move BT right hject, obj.transform.position, 1f);
L ¥ ﬁ rigidbody n
Ly 7 root
% Rotate v

Hinh 2.7 Ldp trinh Unity bing C# trén Visual Studio

Mot doan script muén thue thi duge thi nd phai duoc ga“'m vao mot dbi tuong
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O Inspector 5
=1 Static
- [ Default
Transform
Position
¢ -155.0697 7Y
Raotation
351.7248 Y
Scale

1 o1

B ¥ Main Menu (Script) I
Script B MainMenu

Hinh 2.8 Mt file script dang gin vao déi twong

2.4.6. Prefab
Hay tudng tugng Prefab 1a mot cai thung rdng, ma bén trong nd chung ta c6 thé
chtra dung céc thanh phan hay dbi tuong khac nhau, chiing ta c6 thé viét kich ban
cho hanh dong ciia Prefab (khdi tao, di chuyén, hay huy ddi tugng). Chung ta c6 thé
stt dung d6i tuong ndy nhiéu 1an trong trd choi, va cling ¢ thé sir dung lai cho
project khac. Prefab cho phép ching ta luu trit cac ddi twong, toan bo thanh phan

bén trong va cau hinh hién tai.

2.4.7. Material va Shader

Shader 1a doan script qui dinh cach thirc render cua chét liéu trén bé mat vat thé.
Material sir dung shader dé 1am chét liéu cho mo hinh. Gitta materials va shaders c6
médi lién hé v&i nhau. Shaders qui dinh cac thudc tinh can dé shader 1am viéc. Con

material cho phép gan hinh dnh vao cac thudc tinh do tir Asset.
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Hinh 2.9 Material va Shader

2.5. So nét vé giao dién cua Unity
Giao dién Unity, gidng nhu nhiéu méi truong lam viéc khac, layout c6 thé tuy
chinh. Layout cta Unity bao gdm nhiéu tab khac nhau va c6 thé bat tit. Chung ta
hay xem xét mot cach bd tri giao dién Unity dién hinh:

0 Unity - Pyt o2

File Edit Assets GameObject Component Terrain Window Help

e
s ma@ @A S| @A S| cremer | GAT_———— S e

i GREMLIN_MESH

Hinh 2.10 Giao dién Editor cia Unity

20



Nhu hinh trén chiing ta thdy c6 5 khung khac nhau:

o Scene [1] —noi xay dung tro choi

o Hierarchy [2] — danh sdch cdc GameObject trong mdt canh game

o Inspector [3] — man hinh cai dit cho tai nguyén/ddi tugng dang dugc chon

o Game [4] — ctra s6 xem trudc game, chi hoat dong & ché d6 choi (khi nhan Play)
o Project [5] — danh sach cac tai nguyén trong project, dong vai tro nhu mot thu

vién.

2.5.1. Cira s6 Scene va Hierarchy
Cira sO Scene 1a noi chiing ta s& xay dung toan bo cac doi twong trong game. Cira s6
cung cap nhiéu goc nhin khic nhau, c6 thé nhin dang phdi canh hoic dang song

song. Chiing ta c6 thé kéo tha ddi twong trén cira sb nay, di chuyén, xoay...
g g g Y. y y
[ S H|

Cira s Scene cling kém theo bdn nut diéu khién tién lgi nhu hinh trén. Truy cap tu

ban phim béng cach str dung cac phim Q, W, E, va R. Céac phim thyc hi¢n cac hoat

dong sau day:

o Cong cu ban tay [Q]: céng cu nay cho phép di chuyén trong cira so Scene, xoay
gbc nhin, phéng to, thu nho goc nhin.

o Cong cu di chuyén [W]: Cong cu nay dung dé di chuyén mét ddi tuong.

o Cong cu xoay [E]: Cong cu nay cho phép ching ta xoay nhan vat theo mot truc
nao do trong khong gian.

o Cong cu ty 1€ [R]: Cong cu nay cho phép chung ta tang gidm ty I¢ kich thudc
ctia ddi tuong.

Khi chon mot ddi tuong trong cua s6 Scene, doi tuong nay s€ duoc tu dong chon

trong ctra s6 Hierarchy va nguoc lai.
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mount_horse_cataphract_high

Hinh 2.11 Chon déi twong trong Scene va Hierrarchy

2.5.2. Inspector
Inspector s& hién thi tat ca thong tin, cac thanh phan trong dbi twong game dang
chon, va cho phép diéu chinh céc bién cta cac thanh phan ndy. C6 thé xem cira sO

nay nhu ctra sO Properties khi design giao dién Winform trén Visual Studio.

@ Inspector | ——
by M rarget
Tag | Untagged 4+ | Layer | Default s |
Model | Select | Revert | Open |
¥ .. Transform g %%
Pasition
X 0 Y |0 |Z |0 |
Rotation
X |0 Y |0 Z D |
Scale
X1 ¥ [1 |z 1 [
¥ (2 [ Animation (gl %
Animation [Fidle N
¥ Animations
Size i
Element 0 [Fidle .
Element 1 [Fdown :
Element 2 [Fup T
Wrap Mode Default H
Play Automatically )
Animate Physics L]

Hinh 2.12 Cira sé Inspector hién thi théng tin mét doi twong
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2.5.3. Cira s6 Game
Cira sO nay sé& hién thi nhimng gi c6 trong cira s Scene va sé& hoat dong khi nhan nut
Play. Trong ctra s6 ndy chiing ta c6 thé chon céc kich ¢ hién thi khac nhau dé build
cho cac loai may khac nhau. Chiing ta c6 thé choi thir game trén cira s6 nay khi da
nhan nat Play. Luu y rang khi cira s6 nay hoat dong roi thi moi chinh sira trén cira s6
Scene va cai dit cho cac ddi twong chi 1a tam thoi va khi nhan nuat Stop, cira s6 nay

vé lai trang thai tinh thi moi chinh stra trude dé 1a khong con.

2.5.4. Cira so Project
Cira s6 Project thé hién ndi dung bén trong thu muc Assets cua project chiing ta.
Khi thém tai nguyén vao thu muc Assets ngay lap tirc ching s€ tu dong dugc cap

nhap vao project Unity cua chung ta.
2.6. Téng quan kién trac engine Unity trén Android

2.6.1. Kién triic tong quan
Engine Unity hd trg cho chung ta UnityAPI dé viét script game. UnityAPI & API
1ap trinh game trong Unity rat manh. UnityAPI chta cac ddi tuong va phuong thirc

hd trg hau hét cac ddi tugng va céc loai thanh phan trong Unity.

Trong mot scene thudng co nhiéu ddi twong game. Mdi ddi twong nay co thé co
hoic khong co doan script nio gan lén d6. Néu mudn gan script vao dbi tugng, ta
bat budc phai ké thira class d6 tir 16p MonoBehaviour cia UnityAPI va tén class
phai tring véi tén file script. Mdi script khi gan 1én ddi twong game déu duge ddi
tugng game xem nhu mot thanh phan bén trong va dugc cap phat ving nhé khi chay

game.
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UnityAPI

MonoBehaviour Camera Animation

GameObject Light Rigidbody

Component Projector CharacterController

Transform ParticleEmitter Collider

Audio Input GUI

Hinh 2.13 Téng quan kién triic Unity
Bén trong UnityAPI chira rit nhidu 16p hd tro lap trinh game, trong d6 c6 mot sd
16p quan trong nhu :
o MonoBehaviour: tit ca cac script mudn gin vao mot déi tuong game bat budc
phai ké thira tir 16p nay.
o GameObject: 16p cha cua tit ca cac thuc thé trong scene.
o Component: 16p cha cua tat ca cac thanh phan c6 thé gin vao ddi tuong.
o Transform: gitp thay doi vi tri, xoay, bién ddi ti 1&é mé hinh.
o Input: hd tro 1ap trinh véi chudt, cam tng da diém, cam bién gia tdc.
o Camera: giup lap trinh camera.

o Light: gitip tao anh sang trong game.
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o Projector: gitp chiéu texture 1én bé mit vat thé.

o ParticleEmitter: hd tro tao cac hiéu ung particle dep mét.

o Audio: ho tro 1ap trinh v&i 4m thanh.

o Animation: chay chuyén dong ctia mo hinh nhén vat.

o Rigidbody: giup tao hiéu g vat 1y lién quan dén trong luc nhu bong nay, lan, ..
o CharacterController: gitp diéu khién nhéan vét di chuyén theo d6 cao dia hinh.
o Collider: ho tro 1ap trinh va cham gitta cac vat thé.

o GUI: gitp 1ap trinh giao dién nguoi dung trén Unity.

2.6.2. Chu ky séng ciia thanh phdn script gin trén déi twong game
Chu ky séng ctia mot thanh phan script duge tinh ké tir khi scene duoc chay cho dén

luc scene bi tat hodc chuyén sang scene khac.

Update

LateUpdate

Titscene —
hodc chuyén
scene khac 7

OnDestroy
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Hinh 2.14 Chu ky séng ciia thanh phén script

Tuy theo trang thai cua scene ma sy kién twong ing sé duogc goi.

o Awake: dugc goi khi script dugc load xong

o Start: dugc goi khi script dugc load xong néu thanh phan script d6 khong bi
disable.

o Update: day 1a su kién thuong st dung nhit va duoc goi lién tuc timg frame dé
v¢€ lai man hinh.

o LateUpdate: sy kién nay chay sau su kién Update va dugc goi lién tuc ting
frame.

o OnGUI: sy kién nay dung dé vé& GUI va duoc goi lién tuc timg frame, chi trong
su kién nay ta méi co thé sir dung cac 16p hd tro tao giao dién nguoi ding cia
UnityAPI.

o OnDestroy: duoc goi khi thanh phan script bi huy khoi bd nhé.

2.7. Két luan
Trong chuong nay chung ta da tim hiéu téng quan vé& Unity va ndm rd cac khai niém
co ban trong Unity. Chuong tiép theo ta s& tim hiéu rd hon vé cach 1ap trinh game

trén Unity.
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Chwong 3
Mot s6 van dé va giai phap khi xay dwng game véi engine

Unity trén Android
ZONGi dung chirong nay tdp trung vao cdc van dé vé xir 1y mé hinh, xdy dung

dia hinh, tao cdc hiéu g trong game... va dong thoi dwa ra gidi phap xir Iy

cho tirng vin dé.
3.1. Load mo hinh 3D
® Vin dé

Game 3D dugc xay dung tur nhiéu mo hinh 3D dugc dat 1én khong gian 3 chiéu sao
cho hai hoa vé&i nhau dé tao thanh canh vat trong game. Do d6 vi¢c nap va hién thi

dugc mo hinh 3D trong game la v cung quan trong.

Mo hinh 3D duoc ciu tao tir rit nhidu da giac dé tao nén khoi vat thé. Ngay nay,
trong mot mo hinh 3D khong chi don thuan chira mot khéi vat thé ma nd bao gdm
nhiéu khéi vét thé duoc gin két v6i nhau trén mot khung xwong. Diéu nay giup cho
mo hinh khong bi gan chét mot chuyén dong vao bén trong va dé dang thay doi

chuyén dong cho mé hinh.
® Giai phap

Cac mé hinh 3D thong thudong duoc thiét ké sin bang cac phan mém thiét ké 3D
chuyén dung nhu 3DS Max, Blender, Cinema 4D, ... Sau do, m6 hinh s€ dugc dua
vao game engine dé sir dung.

Engine Unity hd trg rat nhiéu dinh dang mé hinh 3D khéc nhau nhu: 3DS, OBJ,
MAX, FBX, BLEND, MA, ... Tuy nhién, khi import m6 hinh vao project thi Unity
déu tu dong chuyén mo hinh d6 sang dinh dang FBX. Sau d6, m6 hinh s€ duogc

chuyén thanh mot Prefab dé c6 thé tai sir dung nhiéu lan.
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Unity c6 hd trg load md hinh bang cach kéo tha Prefab vao vi tri bat ky trong Scene.

Tuy nhién, dé linh hoat hon thi chiing ta nén xir Iy bang code.

Trudc tién, ta tao mot file script va gan nd vao mot ddi tugng game bét ky dé doan
script co thé thuc thi. Trong file script nay, ta khai biao mét ddi twong kiéu
GameObject dé lvu mo hinh va dung ham Instantiate() dé khoi tao mo hinh nay ¢

vi tri va géc quay mong muon.

public class LoadObject : MonoBehaviour

{
public GameObject Obj;

void Awake ()
{
GameObject NewObj = Instantiate (Obj, new Vector3(0, 0, 0),
Quaternion.identity);
}
}

Tuy nhién, cau hoéi 1a d6i tugng GameObject trén chira mé hinh nao. O day c6 2 giai

phap dé tro GameObject vao mé hinh.

e Gidi phdp thir nhdt: Load mo hinh tir prefab chira bén ngoai resource

Trén ctra s6 Inspector cua doi twong game dugc gan script vao xuat hién thudc tinh

Obj. Ta chon Prefab mong muén va kéo tha vao thudc tinh Obj.
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Hinh 3.1 Minh hoa kéo tha prefab vao thujc tinh cua script

e Giai phap thir hai: Load mo hinh tir Prefab chtra trong resource

Pé load dugc Prefab tir resource, ta phai dat Prefab do trong thu muc Resources

qd ony - - . Load ("Hnights") ; ham
Y| e Am SO e la
INETantlate Mo NLON ﬁ 5
= . muc B Materials
Resources.

Hinhk 3.2 Prafab trang
Sau khi load dugc mo hinh, chung ta can

gin texture vao mod hinh dé nhan vat trong bat mat
hon. M6 hinh nhan vat khong chi 1a mdt ddi tuong
game ma doi khi con chta nhiéu ddi tugng game
con bén trong, cho nén chung ta khong chi gan
texture cho ddi twong cha ma con gan cho tat ca dbi

tugng con bén trong. Chung ta phai tim thanh phan

kiéu Renderer (thanh phan qui dinh cach hién thi
mo hinh) trong tit ca ddi twong game dé truy cdp vao material ctia né va gan

texture vao. Poan code sau minh hoa cach thuc hién:

Texture?2D texture = (TextureZD)Resources.Load("Texture/Kniqhts_green");

// g&n texture cho cac tdt cd déi tugng game
Renderer[] objRender = NewObj.GetComponentsInChildren<Renderer>();
for (int i = 0; i < objRender.Length; i++)

objRender[i] .material . .mainTexture = texture;
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Hinh 3.4 Mo hinh nhén vat 3D trudc va sau khi gan texture

® Két luin

RS rang giai phap thtr hai cho thiy su linh dong hon trong viéc load mé hinh tir
Prefab, dic biét trong liic runtime. Moi thao tac bién d6i, xoay, chuyén dong sau d6

déu thuc hién trén d6i twong GameObject nay.

3.2. Chuyén déng mé hinh nhan vat 3D

® Vin dé

Chuing ta di load dugc mé hinh 3D vao trong game, viy 1am sao dé mé hinh 3D nay
c6 thé chuyén dong trong game.

® Giai phap

Trude tién md hinh 3D can phai c6 sin animation bén trong. Khi import mé hinh
vao Unity, animation trong mé hinh dugc ty dong chuyén thanh mot
AnimationClip. Diéu niy gitp animation ndy c6 thé ding cho cdc md hinh khac
trong project.

Trude hét ta phai tao AnimationClip tir animation c6 san ctia mé hinh. C6 2 loai mé

hinh 3D c¢6 san animation:

® Loai thir nhdt: m6 hinh 3D c6 chira nhiéu animation bén trong.
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Project
Craate

@& ConVoi

Hinh 3.5 M6 hinh 3D bén trong chira nhiéu animation
Mo hinh 3D trén sau khi import vao project game, bén trong di c6 san 9 animation,
mdi animation s& tu dong duogc tao thanh mot AnimationClip bén trong doi

tuong game.
® Loai thir hai: mo hinh 3D chi chra mdt animation.

i Convoi_ldle
i Lamp

Hinh 3.6 Mé hinh 3D chira mgt animation

Trong 3 md hinh trén, mdi mo hinh sau khi import c6 mot AnimationClip duy nhat
¢ tén “Default Take”. V& ban chat hinh dang mo hinh 14 nhu nhau, chi khac
nhau animation (Idle, Run, Walk). Vdy lam sao chung ta két hop cac
AnimationClip nay vao mot d6i tugng game duy nhét. Unity quy dinh nhu sau:

- Lay mot md hinh 1am mé hinh chinh, c¢6 thé khong can animation kém theo ciing
duoc.

- Céac m6 hinh con lai, tén phai c6 2 phan cach nhau boi ‘@’, phan dau phai tring
tén vo1 mo hinh chinh da chon, phén thtr 2 s€ 1a tén cua animation.

Véi cach dat tén nhu vy, khi dua cac md hinh nay vao project dé sir dung thi Unity

s€ tu dong ddi tén animation mic dinh trong mo hinh thanh tén trung voi phﬁn tén
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mo hinh nam sau chit ‘@’. Luu y 1a phai d6i tén cho mé hinh tir bén ngoai project
tirc trén Windows vi néu nhu ching ta doi tén truc tiép trong project thi tén cua

animation cia mo hinh d6 s& khong bi thay d6i theo phan tén sau du ‘@’.

a
& run

Hinh 3.7 Hinh minh hoa sau khi déi tén va import vio project

Nhu hinh trén, mo6 hinh s€ c6 3 AnimationClip bén trong (Default Take, idle, run).

Tiép theo, dé goi thuc hién mot AnimationClip trong mot ddi twong ta dung ham
CrossFade() cua thudc tinh animation trong GameObject. Poan code sau day

dang dugc gan vao doi tugng game can chay animation.

animation.CrossFade ("Run"); // Run la tén cla AnimationClip trong mdé hinh

D6i khi ta mudn chay cac chuyén dong khac nhau cia mé hinh mot cach tuan tu. Dé
lam diéu nay ta dung ham CrossFadeQueued() cia thudc tinh animation trong

GameObject.

// AnimationClip Idle s& chay sau khi AnimationClip Run chay xong
animation.CrossFade ("Run") ;

animation.CrossFadeQueued ("Idle") ;

Dé diéu khién cach chay ciia AnimationClip, ta dung thudc tinh wrapMode

animation.wrapMode = WrapMode.Loop; // chuyé&n déng ldp lai 1lién tuc

® Két luin

Viéc goi thuc hién cdc animation cua doi tuong la kha don gian. Tuy nhién phai
quyét dinh chon md hinh loai nao dé c6 thé thém hodc bdt animation cho mé hinh
dé dang. Néu chon mé hinh loai 1 thi chung ta phai import vao cac chuong trinh hd
trg 1am animation cho mé hinh dé chinh stra thém x6a animation rdi import vao

Unity lai, con chon mo6 hinh loai 2 thi chung ta chi can x0a hay thém file mo6 hinh la
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xong, rat linh hoat va nhanh chéng. Vi vdy chiing em chon cdc mé hinh loai 2 dé

lam rng dung game.

3.3. Thém sw kién vao chuyén déng cua nhan vat 3D
® Vin dé

Trong lac 1ap trinh kich ban game, ching ta mudn biét khi nio mot nhan vat chuyén
dong xong dé c6 bude xur 1y tiép theo. Vi du nhu sau khi nhan vat thyc thi chuyén
dong chét thi chung ta phai hay d6i twong d6 khoi bd nhé. Trong Unity, khi mot

chuyén dong chay xong khong tu phat ra sy kién.
® Giai phap

Unity hd trg 16p AnimationEvent giup thém su kién vao frame bét ky trong mot
AnimationClip. Trudc hét ta phai c6 mét file script chira ham sé thyc thi sau khi sy

kién xay ra. Chang han, file script c6 ndi dung nhu sau (chtra ham hary ddi twong):

public class UnitDieCallback : MonoBehaviour
{
void Die ()
{
// hly d&i tugng dugc attach file script nay
Destroy (gameObject) ;
}
}

Sau d6 chung ta tao file script khac ding dé thém event va gan file script ndy vao

dbi tuong bat ky. Poan script miu bén dudi dang duoc gin vao mdt mo hinh 3D .

public class PlayAnimation : MonoBehaviour

{
void Start ()
{
AnimationEvent animEvent = new AnimationEvent ();
animEvent. functionName = "Die";
animEvent.time = obj.animation["die"].clip.length;

gameObject.animation["die"].clip.AddEvent (animEvent) ;
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Véi doan code trén, ching ta da thém mot su kién vao frame cudi cing cia
AnimationClip “die”. Ham dugc thuc thi khi sy kién xay ra 1a ham Die().
Néu chay doan code trén s& xay ra 1i thuc thi vi khong tim thiy ham Die(). Chung

ta phai thém file script chira ham Die() vao d6i tuong véi doan code sau:

gameObject.AddComponent<UnitDieCallback>();

Khi chay game, lic ddi tugng chay animation “die” xong thi sy kién s& duoc xdy ra.

Néu chay animation khac thi su kién khong xay ra.
® Kétluin

Viéc thém su kién vao mo hinh gitp ta kiém soat chuyén dong dé dang hon va dua

ra cac xu 1y thich hop & thoi diém nhat dinh.
3.4. Tao dia hinh trong game
® Vin dé

Trong game 3D, dia hinh 14 thanh phan khong thé thiéu. Tir dia hinh chung ta c6 thé
dat cac vat thé 1én bé mat tao thanh canh vat trong game. Thuc chét, dia hinh khi
xdy dung xong 1a mot md hinh 3D tinh c6 s6 luong da giac rat 1on cho nén ngudi ta

thudng chi load mot phan cta dia hinh tiy theo gbc nhin clia camera.
® Giai phap

Trong Unity, c6 hd tro sdn cong cu dé thiét ké dia hinh rat manh va Unity API c6 hd
tro d6i tuong Terrain dé tao nén dia hinh trong luc runtime. Tuy nhién, & thoi diém
hién tai Unity khong hd tro tao dia hinh trén nén Android. Cho nén, ching em phai
tao mo hinh dia hinh bén ngoai trudc r6i méi dua vao engine dé sir dung. Cach thirc

nap dia hinh nay ciing giéng nhu chiing ta nap mé hinh 3D vay.

public class LoadTerrain : MonoBehaviour
{

public GameObject objTerrain;

void Awake ()
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objTerrain = Resources.Load("Terrain");
Instantiate (objTerrain, new Vector3(0, 0, 0), Quaternion.identity);

}

Vi chay trén dién thoai nén ) luong da giac ciia mo hinh dia hinh nay nén nhé hon

5000 da gidc dé game chay muot hon.

Co rat nhiéu cach dé tao mo hinh dja hinh, do trong Unity c6 san cong cu tao dia
hinh nén chiing em d4 tan dung cong cu ndy sau d6 dung mot doan script nho xuat
dia hinh nay ra file OBJ, rdi tiép tuc dung phan mém thiét ké CinemadD dé to
BodyPaint texture trén moé hinh dia hinh vira xuat. Cudi cing dwa mo hinh va

texture trd vao engine Unity dé sir dung.

Luu ¥ sau khi import mé hinh dia hinh vao project, trong cira s6 Inspector ciia md
hinh dia hinh chung ta can check vao thudc tinh Generate Colliders dé Unity tu
dong phat sinh collider (ding dé phat hién va cham véi vat thé khac) cho mé hinh
khi mé hinh dugc sir dung trong scene. Piéu nay giup ching ta c6 thé dit cac mo
hinh nhén vat chinh x4c 1én bé mit dia hinh nay.

[ ] (FBXImporter)
Meshes

Generate Lightmap UVs

Mormals & Tangents

Mormals Import

Tangents Calculate

Hinh 3.8 Check vao thugc tinh Generate Colliders

® Kétludn

Do hién tai Unity khong hé tro tao dia hinh luc runtime trén nén Android nén ta

phai thiét ké san dia hinh bén ngoai roi dua vao engine sir dung.
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3.5. Chiéu sang canh vat
® Vian dé

Dia hinh va canh vt trong game ciing nhu ngoai khong gian thyc can phai co 4nh

sang dé moi vat trong game rd rang va sang sua hon.
® Giai phap

Dé tao anh sang mat trdi chiéu sang toan bd canh vat ta sir dung thanh phan Light

ctia Unity. Trudc hét ta tao mot d6i twong game roi thém thanh phan Light vao.

GameObject obj = new GameObject ("Light");
Light light = obj.AddComponent<Light>();

Sau d6 ta thay doi loai anh sang ctia Light 13 Directional, loai 4nh sang duoc chiéu
tor vi tri vO cuc theo mot huong nhét dinh anh huong 1€n toan by canh véat trong

game, gidng nhu mit troi ngoai doi thye.

obj.transform.rotation = Quaternion.Euler (50, 180, 180); // gdc chiéu
light.type = LightType.Directional;
light.color = Color.blue; // mau sic anh sang

light.intensity = 3; // mic dé sang

Hinh 3.9 Cdnh vit dwoc chiéu sing
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® Két luin

Chiéu sang lam cho dia hinh nhin that hon véi nhiéu mang sang t61 khac nhau, mé

hinh nhén vat trong ndi va sau hon.
3.6. Tao bau troi may
® Vin dé

Dé khung canh xung quanh dia hinh tréng dep va thyc hon, bau troi may trong dia

hinh 13 can thiét.
® Giai phap

C6 nhiéu cach dé thyc hién bau troi, c6 thé dung k¥ thuat Skybox hodc Skydome.
K§ thuat Skydome c6 thé tao ra bau troi miy chuyén dong trong rat sinh dong. Tuy
nhién, di chuyén bau troi lién tuc lam cho game chay khong muot lam. Cho nén,
chung em da dung k¥ thuat Skybox. Skybox 13 k¥ thuat dit camera & gitra mot khoi
1ap phuong ma mdi mit cua khéi 1ap phuong niy duge lop texture bén trong lién
tuc v6i nhau. Vé6i goc nhin phéi canh cia camera bén trong Skybox s& cho ta cam
giac bau troi xa thim gan nhu that.

SKYBOX

CONSTRUCTI?_E/,——"-—--._______

=

| PCLOCATION .

— e ——
— ~——

Hinh 3.10 Mé hinh Skybox



(Ngudn: http://update.multiverse.net/wiki/index.php/Creating_Skyboxes_with_Terragen)
Skybox trong Unity 1a mdt loai chét liéu st dung shader “RenderFX/Skybox”, chét

liéu ndy can 6 anh texture twong tmg v6i mdi mit cua khdi 1ap phuong dé render.
Sau khi tao chét liéu nay ta dung doan code sau dé ap dung hi¢u ung Skybox 1én

camera chinh.

RenderSettings.skybox = (Material)Resources.Load ("SunnySky");

® Két luin

Hiéu tmg Skybox dugc phdi tir 6 anh khac nhau ghép lai sao cho hai hoa. Dé tao
duoc 6 anh nay ta co thé dung cong cu Terragen cua hing Planetside software (trang

chu: http://www.planetside.co.uk/ )

3.7. Tao hiéu &rng mat nwéc
® Vin dé

Trong canh vat ching ta da c6 dugc dia hinh, bau troi. Dé canh vat sinh dong hon

nita, ching ta can thém hiéu ng mat nudc cho canh vat.
® Giai phap

Trong Unity hd trg Prefab mit nudc nam trong gbi “Water” di kém. Mit nuéc nay
1a mot plane phang hinh tron duge gan texture mat nudc bén trén va texture nay di
chuyén lién tuc dé tao hiéu Gmg mit nudc chuyén dong. Cao cip hon, mit nudce nay
con hd tro phan chiéu cac canh vat xung quanh. Tuy nhién, chi phi tinh toan phan
chiéu 13 khé 1on gay ra cho game hi¢n tugng giut hinh trén dién thoai. Khi tat phan
chiéu, néu khong qua khat khe thi hiéu Gtng mat nudc hién thi c6 thé chdp nhan

duoc. Cach load mat nude ciing giéng nhu cach load mé hinh 3D.

public class LoadWater : MonoBehaviour

{
public GameObject objWater;

void Awake ()

{
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objWater = Resources.Load("Daylight water");
Instantiate (objWater, new Vector3(0, 0, 0), Quaternion.identity);

Hinh 3.11 Mt nwéc khong cé phan chiéu (hinh trdi) va cé phéin chiéu (hinh phdi)

Chung ta c¢6 thé thay d6i cac thudc tinh ctia shader mat nudc nhu:
- Wave speed: toc do cua song
- Wave scale: d0 16n cta song

- Fallback texture: van bé mit song
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Hinh 3.12 Cac thugc tinh cua Shader tao mdt nuéc

® Kétluin

Bang cach sir dung mit nudc 6 san ciia Unity két hop tiy chinh cac thong sb chung

ta s& c6 dugc mat nudc séng dong hon.
3.8. BDat mo hinh 3D Ién dia hinh
® Vin dé

Sau khi da c6 dia hinh dep mét, ta can dat nhan vat 1én trén dia hinh khong béng
phang. Viéc dat mot mo hinh vao game thi don gian nhung dé dat mo hinh ding
trén bé mat dia hinh cling 1a mot van dé can quan tam.

® Giai phap
Mudn dit nhan vat 1én dia hinh tai mot vi tri (X, y, z), ta phai tinh dugc vi tri y cta
m6 hinh mudn dit sao cho theo do cao cua dia hinh tai vi tri do.

Pé lam diéu nay, trudc hét ta phai biét vi tri y cao nhét co thé cta dia hinh, ta goi do

1a Top (gia st dia hinh dat ¢ vi tri y=0).
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Sau d6 sir dung phuong thitc Physics.Raycast() dé chiéu mot tia tir vi tri (x, Top, z)
xubng bén dudi dia hinh, két qua ta s& nhan dugc diém ma tia cham véi dja hinh.
Piém cham do6 cling chinh la noi ta dat nhan vat. Poan code sau minh hoa diéu nay

(doan code nay dang duoc gin vao mé hinh nhén vat):

Vector3 AbovePoint = new Vector3(); // diém bén trén di€m can dit
AbovePoint.x = x;
AbovePoint.y = Top;

AbovePoint.z = z;

// chigu 1 tia thing xuéng dia hinh
RaycastHit hit;
if (Physics.Raycast (AbovePoint, Vector3.down, out hit, Top))

transform.position = hit.point; // ddt mé hinh tai diém cham

Hinh 3.13 Chiéu Raycast xudng dia hinh dé tim diém cham trén bé mdt

® Két luin

Bang cach dung Physics.Raycast(), ta da dat dugc nhan vat & vi tri mong muén. Ta
cling c6 thé dung cach nay dé dit cdy cdi 1én dia hinh 1am cho dia hinh that hon

ntra.
3.9. Vé lwéi trén dia hinh khéng bang phang

® Van dé
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Trong thé loai game choi theo lugt nhu game Heroes of Might and Magic, mdi nhan
vat phai di chuyén trong mot ludi duoc dinh san trén dia hinh. Chung ta can vé luéi
nay trén dia hinh dé gitip ngudi choi d& dang xac dinh vi tri can di chuyén dén.
Trong game 2D, ludi nay rat dé hién thi trén dia hinh do dja hinh 2D 14 dia hinh
phang. Tuy nhién, trong game 3D, dia hinh khong phai lic nao ciing bang phang,
van dé 1a lam sao chung ta c6 thé vé& nhitng dudng thang dugc bam theo do cao cia

dia hinh.

Hinh 3.14 Lwdi vé bam theo dj cao ciia dia hinh

® Giai phap

Pé giai quyét van dé nay, chung em st dung Projector. Tu tuong & day 1a ching ta
s& v& mot hinh ludi, sau d6 tao chét liéu tir hinh luéi nay va shader thich hop. Tiép

theo ta s& ding Projector chiéu song song chat liéu ndy xudng bé mit dia hinh.
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Texture Material Projector

Hinh 3.15 Qui trinh vé ludi trén dia hinh
Ta st dung 16p Texture2D dé tao texture. Dung ham SetPixel() d¢ vé timg diém
trén texture tao thanh cac dudng thang rdi goi Apply() dé ap dung thay ddi vira v&

1én texture.

Texture2D texture = new Texture2D (TextureWidth, TextureHeight) ;
// vé& 1 dudng thing
for (int 1 = 0; 1 < TextureWidth; i++)

texture.SetPixel (i, 0, Color.white);

// v& tiép cac dudng thldng tiép theo ...

// ap dung tac dung cua SetPixel 1é&n texture
texture.Apply () ;

Tiép theo ta ding shader “Mobile/Particles/Additive Culled” trong gbi “Standard
Assets (Mobile)” di kém theo Unity dé tao chét liéu cho Projector tir Texture vira
v€. Shader 1a mot doan script nho thiét 1ap cach thirc render ctuia chét liéu trén bé

mit. Poan code sau ding dé tao material tir shader va gan texture cho chat liéu:

Shader shader = Shader.Find("Mobile/Particles/Additive Culled"):;

Material material = new Material (shader);

material.mainTexture = texture;

Sau khi c6 chat liéu, ta tao Projector va ap chét liéu nay vao.

GameObject obj = new GameObject ("Projector");
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Projector projector = obj.AddComponent<Projector>();

projector.material = material;

Cudi cung, ta di chuyén Projector dén vi tri ciia dia hinh va chiéu song song xuéng

dia hinh.

// di chuyé&n
projector.transform.position = new Vector3 (20, 20, 20);

// xoay
projector.transform.rotation.eulerAngles = new Vector3(-90, 0, 0);

// chiégu song song
projector.isOrthoGraphic = true;

Do texture dugc v€ lic runtime nén ching ta c6 thé mé rong churc nang chi vé mdt

s0 0 nao do trén dia hinh.

Hinh 3.16 Vé lwéi trén mét phin ciia dia hinh

® Két luian

Trong qua trinh tim hiéu dé giai quyét van dé ndy, chung em chua tim thdy hudng
dan cy thé nao. Trén day 1a mot cach cia ching em dua ra dé giai quyét van dé da

néu.
3.10. Xt ly di chuyén trong ban d6
® Vin dé

Trong thé loai game choi theo luot, quan linh phai c6 kha nang di chuyén tir vi tri A
dén vi tri B bang con dudong ngan nhat. Pong thoi lac mo hinh di chuyén tir A sang

B trén dia hinh 3D phai di theo d§ cao cua dia hinh chit khong dugc di théng.
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Hinh 3.17 Dwong di tir 6 A sang 6 B trén dia hinh ludi
® Giai phap

Trude khi vao van dé, chung ta can hiéu so vé Layer trong Unity. C6 thé hiéu layer
twong ty nhu khai niém nhém. M&i ddi tugng game trong Unity déu thudc vé mot
layer nao d6, gitip ta c6 thé xir 1y chung cho cac ddi tuong thudc cung layer ma
khong can xir 1y riéng 1é. Chung ta c6 thé thém layer méi bang cach vao menu Edit

(] Project Settings [ Tags. Cac layer duoc danh sb tir 0 kém tén layer twong Gng.

|"® inspector | [ Simple Fulll Debug | [ @ |
| W iE  Tag Manager (Tag Manager) T %,
WTags
Size il
Element 0
Builtin Layer O Default
Builtin Layer 1 TransparentFX
Builtin Layer 2 Ignore Raycast
Builtin Layer 3
Builtin Layer 4 Water
Builtin Layer 5
Builtin Layer &
Builtin Layer 7
User Layer 9

Hinh 3.18 Man hinh qudn ly Layer
Trong ham Physics.RayCast(), layer dugc biéu dién dudi dang bitmask, vi tri bit X
c6 gia tri bang 1 co nghia layer X dang bat, bang 0 1a khong duoc bat. Vi du dé tro
dén layer 8 (layer Player) ¢ hinh 3.17, ta ding 1<<8.
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Dé di chuyén tir 6 A dén 6 B trong ban d6 ludi, ching em dung thuat toan A* dé tim

duong di ngan nhat gitra 2 0, c6 kiém tra cac chudng ngai vat.

Hinh 3.19 Thudt todn A* tim dwong di ngéin nhit giiva 2 6

(Nguon: http://www.policyalmanac.org/games/aStarTutorial.htmb)

Sau khi c6 dugc con duong ngan nhat 1a vi tri cac 6 can di, chung ta chuyén cac 6
do sang vi tri thuc trén dia hinh. Luu y vi tri y ctia cac diém phai theo do cao cua dia

hinh tai d6, c6 thé dung Raycast dé 1am diéu nay (twong ty nhu phan 3.8).

bé di chuyén md hinh tir vi tri X dén vi tri Y muot ma va khong c6 su gay khuc, ta
st dung thu vién iTween — thu vién giup tao chuyén dong cho cac ddi tuong game
trong Unity. Thu vién iTween rat manh trong viéc xur 1y di chuyén, xoay, phong to,
thu nho, ... Hon thé nita, iTween hd trg kha nhiéu cac hiéu ung chuyén dong rat
muot va dep mat. Bé di Chuyén tlr vi tri hién tai dén vi tri Y véi iTween, ta dung

doan code sau (doan code nay dang dugc gan vao mo hinh can di chuyén):

//di chuyén gameObject tU vi tri hién tai dén vi tri Y trong thdi gian 1s

iTween.MoveTo (gameObject, Y, 1F);

bé di chuyén qua toan bg vi tri, ta dung doan code sau:

// di chuy&n gameObject dén tdt cd vi tri trong thdi gian 20s
Hashtable args = new Hashtable();
args.Add ("path", path); // path la madng Vector3 chia cac di€m can di qua

args.Add ("speed", 20F); // t&c dbé di chuyén
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|iTween.MoveTo(gameObject, args);

Trong iTween mdi ham chuyén dong khi chuyén dong xong déu phat ra su kién bao
hiéu d4 hoan thanh. Loi dung diéu nay, trudc luc di chuyén ta c6 thé cho mo hinh
nhan vat chay animation di lién tuc va khi di dén dich thi nhan vat animation ding
im. Ta s& thém tham s6 onComplete vao mang tham sb véi gié tri 1a ham can chay

khi hoan thanh.

args.Add ("onComplete", "PlayIdle");

args.Add ("onCompleteTarget", gameObject) ;

Trong doan code trén c6 mot tham s6 quan trong 13 onCompleteTarget, tham s

nay tro dén ddi twgng dang duoc gin file script ma chira ham Playldle() bén trong.
Pén day nhan vat di di chuyén rat muot qua cac vi tri trén dia hinh.

Tuy nhién, dia hinh giita 2 vi tri khong phai luc nao ciing bang phang, ta phai lam
sao dé luc di chuyén mo hinh phai thay doi vi tri y theo do cao dia hinh. Dé giai
quyét van dé nay, ta tao mot ddi twong game an bén trén mé hinh quén linh va thay
vi cho mé hinh di chuyén thi ta cho di twong game nay di chuyén qua toan b vi
tri. Pong thoi, trong luc di chuyén, d6i twong game nay s& dung Raycast chiéu thang

Xuéng dia hinh va dat quan linh tai vi tri Raycast cham vo1 dia hinh.
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Hinh 3.20 Vira di chuyén vira chiéu Raycast xuéng dia hinh

Poan code sau s¢ thuc hi¢n dicu nay:

using UnityEngine;

public class MoveObject : MonoBehaviour

GameObject Followter;

void Start () {

// tim dudng di ngdn nhdt gifia 2 6 -> path

// tao GameObject Followter bé&n trén GameObject hién tai
Vector3 FollowterPosition = gameObject.transform.position;
FollowterPosition.y += 30;

Followter = new GameObject ("Followter");
Followter.transform.position = FollowterPosition;

// animation di

// di chuy&én Followter qua cac vi tri trong thdi gian 20s
Hashtable args = new Hashtable();

args.Add("path", path);

args.Add ("speed", 20F);

args.Add ("onComplete", "PlayIdle");

args.Add ("onCompleteTarget", gameObject);
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iTween.MoveTo (Followter, args);

}

void Update () {
RaycastHit hit;
if (Physics.Raycast (Followter.transform.position, Vector3.down, out
hit, 30, 1 << 8)) // layer 8 la layer ctia dia hinh
gameObject.transform.position = hit.point;

}

void PlayIdle () {
// animation déng im ...

}

® Két ludn

Két hop thu vién chuyén dong iTween v6i Raycast xudng dia hinh giup mé hinh di
chuyén trong rat that trén bé mat dia hinh.

3.11. Tao hiéu rng particle

® Vin dé

Cac hiéu tng thudng gip trong game nhu mua, tuyét roi, khoi, lira, hiéu tmg
phép,... s& 1am cho game sinh dong va an twong hon, nhit 13 v6i game 3D thi céc
hiéu Ung nay cang can thiét hon. Cac hiéu tng nay duoc goi chung 1 hiéu tng

particle.
® Giai phap

Pé 1am duogc diéu nay, Unity hd tro ngudi dung Particle Systems dé tao ra bat ky
hiéu tng particle ndo ma ngudi ding mong mudn. Particle muén hién thi duoc phai
c¢6 3 thanh phan chinh quan trong sau:

- Particle Emitter: dé sinh ra céc hat.

- Particle Animator: dé lam di chuyén cac hat theo thoi gian.

- Particle Renderer: dé v& céc hat.

Pé tao mot particle, chiing ta thuc hién nhu sau:
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® Buoc I:

Tao thanh phan quan trong nhit dé sinh ra cac hat - thanh phan Particle
Emitter. Thanh phan nay khong thé tao truc tiép tir code ma chi c6 thé thém
tir giao dién Editor ctia Unity bang cach chon menu Component [] Particles

"I Ellipsoid Particle Emiter.

Terrain - Window Help
Mesh - I

Particles ¥ | | Ellipsoid Particle Emitter |
Physics k Mesh Particle Emitter

Audio g Particle &nimator

Rendering " Waorld Particle Collider
Miscellaneous k

Scripts » Particle Renderer

_- Trail Renderer

Hinh 3.21 Thém thanh phén Ellipsoid Particle Emitter

® Buoc 2:

Tao 2 thanh phén con lai 1a Particle Animator va Particle Renderer. Budc

nay ching ta c6 thé thuc hién bang code hodc trén giao dién.

public class Particle : MonoBehaviour
{
void Start ()
{
//tao thanh phan ParticleRenderer d&€ vé& céc hat
ParticleRenderer pRen = gameObject.AddComponent<ParticleRenderer>();
//tao thanh phadn ParticleAnimator d& chay cac hat
ParticleAnimator pAmin = gameObject.AddComponent<ParticleAnimator>();

[}

Phuong thic AddComponent<ParticleRenderer>() dé thém mot thanh

phan Particle Renderer viao gameObject. Twong ty nhu vy véi thanh
phan Particle Animator. Cach lay va gan thudc tinh thong qua bién tra

ra cua ham AddComponent().
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Dé goi va thay doi cac thudc tinh ciia thanh phan Particle Emiter ching

ta sir dung thudc tinh particleEmiter cia GameObject:

particleEmitter.maxSize = 1F;

particleEmitter.minSize = 0.15F;

® Buoc 3:

Tuy chinh cac thudc tinh riéng cta timg thanh phan dé c6 dugc mot hiéu ing
nhu mong mudn. Xem qua cac thudc tinh cta 3 thanh phan trén giao dién

editor dé thay rd hon:

Element 0 None (Material) ©

Hinh 3.22 Cac thugc tinh ciia Particle System

¢’ Cac thudc tinh cua thanh phan tao hat, Elipsoid Particle Emiter duoc trinh bay

trong bang 3.1

Bang 3.1 Cac thugc tinh cua Elipsoid Particle Emiter
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Emit Néu enable hiéu ing s& phat ra.
Min Size / Kich thuéc nhé nhat/lén nhat cé
Max Size thé ctia mdi hat tai thoi diém
sinh ra.
Min Energy / Thoi gian song nhé nhat/16n nhat
Max cta hat, tinh bang giay.
Energy

Max Energy =7

Min Emisson

S6 lwong toi thiéu/téi da cua hat

/ Max duogc phat ra, tinh bang gidy.
Emisson
Max Emission = 1
World Tbc dd bat dau cua hat theo cac
Velocity chiéu x, y, z trong khong gian.
WorldVelocity.x = 1
Local Toc do bat dau cua céc hat trong
Velocity cung mdt vung X, y, z -
LocalVelocity.x = 1
Rnd Velocity Van toc ngiu nhién cua cac hat . .
cung chiéu x, y, z.
Tangent Van téc khéi dau cho cac hat
Velocity cung chiéu trén bé mit cia
Emitter. :
TangentVelocity.x=
0.5
OneShot Néu enable thi hi¢u tng hién mot Hién va an

lan roé1 tat, sau do hién 1én lai.
Néu tat thi hi¢u ung hién lién
tuc.

ca khoi hi¢u tng
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EllipsoidScal
e

Phép ty 1¢ ctia khoi hiéu ng.

Ty 1€ (2,1,1)

¢ Céc thudc tinh ciia thanh phan vé&, ParticleRenderer dugc trinh bay trong bang 3.2

Materials

Bdng 3.2 Cac thugc tinh ciia ParticleRenderer

Chat li€u cua particle, c6 thude
tinh size va texture, texture dé
chura céc texture bén ngoai dua

vao giap hiéu ung dep hon.

Stretch D0 cang gian cta céc hat.
Particles
StretchParticles=
HorizontalBillboar
d
Length Scale Ty 1¢ do dai cua céc hat

StretchParticles=
Stretched,
LengthScale=10
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Velocity
Scale

Van toc cua cac hat néu dua vao

thudc tinh “Stretch Particles™.

Velocity Scale =15

¢ Cac thudc tinh cta thanh phan 1am chuyén dong, ParticleAnimator duoc trinh bay

trong bang 3.3

Bdng 3.3 Cac thugc tinh cua Particle Animator

Color Mau sic cua hat, chu ky mau cua
Animati hat s& mat nhanh néu hat nao
on c6 toc do nhanh hon.
DoesAnimateColor=
true
Color Animation[4]
Does Néu khong bat thi cac chu ky
Animate mau loang s& mat, néu bat thi
Color cac chu ky mau loang s& c6
tac dung.
DoesAnimateColor=
false
World Phép quay quanh cac truc x, y, z.
Rotation
Axis/
Local
Rotation
Axis ) .
WorldRotationAxis.x
=5
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Force Tuong tugng nhu c6 mdt suc giod
dang thoi vao cac hat theo cac
chiéux, y, z.

Force.x =-1

Damping Su tat dan chuyén dong cta timg
hat.

Damping.x=2.4

® Két ludn

Nim 15 cac thudc tinh cta 3 thanh phan chinh cia Particle System trong Unity
va biét cach ap dung mdt cach linh hoat, chiing ta hoan toan c6 thé tao ra cac

hiéu hat khac nhau va dep mit dé dua vao game cua minh.
3.12. Xay dwng giao dién game
® Vin dé

Giao dién d6 hoa ngudi dung 1a mot phan quan trong khong thé thiéu trong khi xay

dung mot Gmg dung game hay bt cir mot Gng dung nao dé vé& cac dbi twong do hoa

nhu Button, Label, Checkbox, Slider, ... 1én man hinh.

® Giai phap

Pé 1am duogc diéu nay chung ta dung 16p GUIL, GUI 1a chit viét tit ctia “Graphical
User Interface” — “Giao dién d6 hoa ngudi dung”. Hé théng GUI ciia Unity
duoc goi 1a GUIUnity. Pé sir dung duoc cac phuong thirc trong GUI ta phai goi
thuc hién tir trong ham OnGUI() giéng nhu su kién Paint trong C#. Vi du sau

day s€ tao ra mot button don gian:

void OnGUI ()
{
if (GUI.Button (new Rect (10, 10, 150, 100), "I am a button"))
{
print ("You clicked the button!");
}
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| am a button

Hinh 3.23 GUI Button
DPé tao mot Button hay mot thanh phan trong GUI dep hon, chung ta sir dung
GUIStyle - style cai dit cho cac thanh phan cua GUIL GUIStyle chira thong tin
vé font chit, vi tri dit biéu tuong, hinh nén, khoang cach, ... Chi can dinh nghia va
ap dung cho mdt bat ky thanh phén nao nhu Button, Label, Checkbox,... Ta c¢6 thé
xem GUIStyle nhu CSS khi thiét ké web site vay.

Vi du sau tao mot Label theo mdt dinh nghia GUIStyle, véi kich thudce font 1a 14,
chit in dam, canh 1& chir & gitta, mau chit d6, font Beckasin (duoc luu trude trong
thu muc Resources), vi tri v€ ra (Screen.width/2, Screen.height/2), kich thudc hinh

chir nhat bao quanh 150x50:

void OnGUI ()
{

GUIStyle myStyle = new GUIStyle();
myStyle.fontSize = 14;
myStyle.fontStyle = FontStyle.Bold;

myStyle.alignment TextAnchor.MiddleCenter;

myStyle.normal.textColor = Color. yellow;

myStyle.font = (Font)Resources.Load ("Fonts/Beckasin");

GUTI.Label (new Rect (Screen.width/2,Screen.height/2, 150,50),"This is my

label",myStyle) ;

}
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This is myy lobel

Hinh 3.24 Ap dung GUIStyle lén Label
Vi du sau day s€ vé ra mQt Button v&i background 1a hinh. Vi chi v€ hinh nén chiing
ta khong cin quan tdm dén dinh dang text trong GUIStyle nita, chung ta chi
quan tam dén hinh nén cua button véi cic su kién chuodt tuong tac trén button

nay ma thoi.

void OnGUI ()

{
GUIStyle myStyle = new GUIStyle();

myStyle.normal .background = (Texture2D)Resources.Load ("Button/exit");
myStyle.hover.background = (Texture2D)Resources.Load("Button/exit hover");
if (GUI.Button(new Rect (Screen.width / 2, Screen.height / 2, 50, 50), "My

button", myStyle)) {
//do something....

Hinh 3.25 Button khi ré chut va khong ré chugt
DPé v& mot Image ra man hinh, ching ta st dung Texture2D, n6 tuong tu dbi tuong
Bimap hay Image bén ngon ngit C#. Dé load hinh tir Resources va vé ra man

hinh chiing ta dung phuong thirc DrawTexture() nhu sau:

Texture2D myImage = (TextureZD)Resources.Load("background image'");
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GUI.DrawTexture (new Rect (0,0, Screen.width, Screen.height), myImage);

Hinh 3.26 Vé hinh anh trén GUI

Véi 16p GUI trong Unity, chung ta hoan toan c6 xay dung nén mot giao dién tuy¢t
voi cho ing dung game. Ngoai cac phuong thirc cta 16p GUI da néu trén thi con rat

nhiéu phuong thure v€ céac doi tuong khac nhu Radio, Checkbox, Slider...

3.13. Am thanh trong game

® Vin dé

Am thanh 13 yéu t6 khong kém phan quan trong trong ing dung game. That nham
chan khi mét canh déanh danh nhau, bin nhau hay cac hiéu tng dep mit ma
khong c6 4m thanh. Am thanh 3 chiéu s& lam cho game thuc hon va séng dong

hon.

® Giai phap

Dé choi dugc mot file am thanh trong Unity c6 2 cach: bang code hodc trén giao
dién. DU chon céch nao thi trudc hét chung ta phai c6 san céc file 4m thanh va

import vao project. Sau khi import 4m thanh vao project, néu file hop 18 chung

ta s& thay nhu hinh sau va c6 thé nhan nat play dé nghe thir.

58



(Audio Importe
ormat E

din memary #

Preview

Hinh 3.27 Thong tin file dm thanh

® Cach I: Tao trén giao dién
Trén menu cua Unity, vao GameObject O Create Empty.

Chon dbi tugng vira tao va gin thanh phin “AudioSource” cho ddi tuong nay.
AudioSource 1a mot d6i twgng 4m thanh. Mudn Play hay Stop, thay ddi cach lap,

ting giam volume nhac thi phai théng qua di twong nay.
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£ Uniy - United - Hero - Ancro”

File Edit Assets GameObject | Component | Terrain  Window Help
Mesh

Particles

Physics

Audio Audio Listener

Rendering Audic Source

Miscellaneous

Scripts

Audio Low Pass Filter
Audio High Pass Filter
Audio Echo Filter
Audic Distortion Filter
Audio Reverb Filter
Audio Chorus Filter

Hinh 3.28 Thém thanh phin Audio Source
Sau khi gin thanh phan 4m thanh cho dbi tuong vira tao, chung ta d& dang chinh sira

céc thong s va gan file Am thanh cho thanh phan AudioSource nay.

GameObject : ag (Unta ayer (Defaule

mera
Transform L]

iClick dé chon file 4m thanh

Rotation

= ¥ Audio Source
o Clip

=l HienMenu Volume

=}l Lac

Hinh 3.29 Thém file am thanh cho thanh phin AudioSource
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Néu thuc hién xong cac bude trén, chung ta ¢ thé chay game dé nghe thir. Viéc tao
dbi tugng am thanh trén giao dién kha don gian, nhung dé 4p dung vao cho

game thi khong dugc linh hoat bang cach sir dung script.
e (Cdch 2: Cach choi nhac bang code
Trudc tién ching ta can import file &m thanh vao project trude.

Khoi tao d6i tuong game Am thanh AudioSource nhu sau:

AudioSource audioSource =

(AudioSource) gameObject .AddComponent ("AudioSource") ;

Gén duong dan file nhac cho 4m thanh:

audioSource.clip = (AudioClip)Resources.Load ("TenFileAmThanh") ;

Sau d6 chi can goi cac phuong thirc Play() dé chay file 4m thanh:

//play nhac 1 lan
audioSource.PlayOneShot () ;
//play nhac lidp di 1ldp lai
audioSource.loop = true;
audioSource.Play();

//stop choi nhac

audioSource.Stop () ;

® Két luin

Pé choi dugce 4m thanh trong Unity thi chi can ap dung cac ky thuat néu trén 1 du.
Ngoai ra con nhiéu thanh phan khac nhu: AudioListener, AudioSetting dé tao hiéu

g am thanh 3 chiéu thuc hon cho game.
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Chwong 4
'ng dung game phat trién trén Unity

#INGi dung chirong ndy mé tda cdc khdi niém, quy ludt choi trong dong game

theo lwot ma chiing em xdy dung, dong thoi néu 1én kién tric cia game.

4.1. Gi&i thiéu game

Dic trung cia dong game theo luot chung em x4y dung 13 tai mot thoi diém chi c6
mot ngudi choi ¢ thé didu khién quan ciia minh. Mot man choi ¢ thé bat dau véi
mot s6 nhom va diéu kién chién thiang khic nhau. Cac nhom nay cé thé 1a ban hay
ké thu ctua nhau. Mdi nhém ban du s& c6 mot anh hung va mdt sO lugng linh nhat
dinh. TAt ca quan linh cua cac nhom déu nim trén mot ban d6 chién thuat. Nguoi

choi s di€u khién tung quan linh cua minh thuc hién hanh dong mong mudn.

Trong modt man choi, trén ving choi s& c6 nhiéu cong trinh khac nhau. Mdi cong
trinh lac dau khong thudc vé mot phe nao ca. Ngudi choi phai chiém déng dé ting
vang, ctru chita cho linh ciia minh va mua linh moi.

Sau khi két thuc luot di ciia minh, nguoi choi s& chuyén luot cho cac phe khac. Sau
khi cac phe khac di xong sé tiép tuc luot ctia ngudi choi. Nguoi choi thua cudc khi

anh hung bi chét.

PG‘““".

Fm IA‘S\;J\
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Hinh 4.1 Game chiing em xdy dwng cé 16i choi gan twong tw game Fantasy war
4.2. Cac qui luat choi chinh

4.2.1. Di chuyén
MJi quan linh s& c¢6 ving di chuyén khac nhau. Trong mét luot, mdi quan linh chi
dugc di chuyén mot lan. Sau khi di chuyén, néu c6 ké thi xung quanh pham vi danh

ctia quan linh d6 thi quan linh d6 duoc phép tan cong ké thu.

Hinh 4.2 Khu vuc c6 thé di chuyén ciia quén linh

4.2.2. Tin cong
Tuy theo pham vi danh ctia quan linh ma ta chia ra 2 loai tdn cong: danh va bin. Khi
mot quan linh dénh ké thu thi ké thu s& ty dong danh lai quan linh d6. Néu quan linh
ban ké thu thi ké thu khong thé ban lai. Tuy theo quan linh ma ta s& c6 chién thuat
danh khac nhau. Khi tdn cong xong thi quéan linh dé hét lugt. S6 lwong mau d6i

phuong giam khi bi danh duoc tinh bang cong thirc sau:

Atk (A) _ HP(A) hién tai
Def (B) X HP(A) gbc

SO mau B bi mat khi A danh B = x5

Do d6 lugng mau hién tai cia quan linh cang thp thi cang yéu. Nhung ddi v6i anh

hiing thi khong bi anh hudng boi yéu té mau nay.
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Hinh 4.3 Tén cong trong game

4.2.3. Curu chira
Do yéu t6 mau anh hudng dén sirc danh cta quan linh nén quan linh s& c¢6 kha ning
duge ctru chita. Mot quan linh mudn duoc ciru chita thi phai dimg canh cong trinh

ma nguoi choi dang s& hitu. Phi ctru chita ctia tirng loai quan linh 1a khac nhau.

4.2.4. Nang cip kj ning
Mdi quan linh s& ting diém kinh nghiém sau khi tdn cong ké thu. Sau khi day diém
kinh nghiém, quan linh d6 s& duoc thém 1 diém k¥ ning. Piém k¥ ning ding cho
quan linh nang cép k¥ nang mong mubn. Mdi cip d6 ciia quan linh s& c6 nhimng ki
nang duoc nang cap khac nhau.

—— "

1 #

Batle Axe

Melee: 3

Hinh 4.4 Bing néing cip kj nang ciia quén linh
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4.2.5. Tai nguyén
Tai nguyén st dung trong game 1a vang. Vang dung dé mua linh va phyc hdi mau
cho quan linh. Sé vang duoc ty dong ting qua mdi lugt tiy theo sb cong trinh ma

nguoi choi dang sé hitu.
4.3. Cac khai niém trong game

4.3.1. Bin dé chién thugt
Nguoi choi s€ choi trén mot ban dd chién thuat dang ludi 6 vuong. M&i 6 s& ¢6 loai
dia hinh khéac nhau va quan linh s€ dugc nhan thém bonus cua dia hinh khi dung
trén do6. Vi du quan bén cung khi budc vao 6 ¢6 loai dia hinh la ddi nui thi tAm ban

s& tang 1én, quan ki binh di xudng song thi sirc d& s& bi giam, ...

Hinh 4.5 Bdn do chién thudt

4.3.2. Ngwoi choi
Ngudi choi trong game c¢6 nhiém vy di chuyén, danh, mua binh linh, chiém cac
cong trinh, ... thuc hién cac chién lugc dé tidu diét ké thu. C6 2 loai ngudi choi :
ngudi choi do con ngudi diéu khién va ngudi choi do may diéu khién. Ngudi choi
do may diéu khién c6 bd sung tri tu¢ nhan tao dé tu dong thuc hién cac cong viée

vura néu.
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Bat dau man choi, nguoi s€ dugc cap mot anh hung va mdt so linh nhat dinh. Nguoi
choi diéu khién nhan vat cia minh di chiém cac cong trinh d€ c6 vang va mua binh

linh chién dau dé c6 thé thang cac dbi thu trong man choi do.

4.3.3. Cong trinh
Cong trinh trén ban d6 chién thuét s& dugc quan linh ty dong chiém néu khong co
ké thu ding xung quanh cong trinh d6. Cong trinh sau khi chiém c6 thé dung dé tu

dong tang vang khi qua luot, phuc hdi mau cho cac quan linh dng xung quanh

cong trinh, mua linh méi.

Danh sach cong trinh

STT Tén cong trinh Hinlh dai dién S6 vang phat sinh méi lwot
1 | Boat building D 50
2 | Consulate ?Q 60
3 | War Academy ‘g& 70
4 | Village D 50
5 | Bansho % 60




6 | Palace P 100
7 | Factory ’ﬁ 120
8 | Dojo P 150
9 | Stable 2 200

P 300

10 | Main building

D 50

11 | Top building

4.3.4. Qudn linh
Nguoi choi c6 thé didu khién quén linh ctia minh dé tin cong phe ddi phuong. Dé
mua mot loai quan linh s& tn mot luong vang nhat dinh. Mdi quan linh thudc vé

mot dan toc trong game. Trong game c6 3 loai dan tdc:

Quan linh dan toc Egypt <>

Quan linh Hinh dai dién Quan linh Hinh dai dién
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Elite Archer Nile spear
Numidian Long axe
Spear cavarly Egypt General

Quan linh

Quan linh dan tjc Greek @

Hinh dai dién Quan linh

inh dai dién

Amazon L

ong spear
Archer
Peltast Hoplite
Horse light Greek general

Quan linh dan toc Roman

Quan linh

Hinh dai dién Quan linh
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Auxillia

Thracian
archer
Velite Triarii
Hastati
Roman general
cavarly
Arcanii

4.3.5. Ky ning

K¥ ning gitip mot loai quéan linh ¢ thé phat trién theo nhiéu huéng khac nhau. Dicu

nay lam cho strc danh cta cac quan linh cung loai trén chién truong it khi giong

nhau.

Danh sach ky nang

Hinh dai dién

1 | Craft Armour s {1 %4
Lol 13
) Defqnswe L)
Tactics
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Derenhalle

3 Blade / 2

4 | Fearless " +2 © 42

5 | Fire Sword / +3 © -1

6 | Holy Arrow X

7 | Ralin Boot L

8 | Strengthen w +5

9 | Tactician Lo

10 | Telescope % +1

11 | Batte Axe {42 B

12 | Magic Water 5 +12 /—1 ® -1

4.3.6. Bai phép thudt

Ngoai cach tan cong do61 phuong bang vii khi ciia chinh nhan vat, nguoi choi con co

thé sir dung céac 14 bai phép dé tan cong truc tiép dbi phuong. Mbi nguoi choi luc

ban ddu s& c6 mot sé lwong bai nhat dinh. Mi lugt ngudi choi chi duoc rat 1 1a.
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STT

Tén 14 bai

Danh sach bai phép
Hinh dai dién

Tac dung

1 | The Judgement Giam SHP cita 1 quan linh
Hand
2 | Goblin Fan Giam 7HP cua 1 quan linh
Giam SHP tat ca quan linh tai 6
Horn of the A < sA A
3 . tac dong va cac 6 xung quanh 6
Unicorn )
do
4 | Mystic Plasma Giam 9HP ca 1 quén linh
Zone
5 | Paralyzing Giam 6HP cita 1 quan linh
potion
6 |Ringof Giam 10HP ciia 1 quan linh
Destruction
Giam 5HP cua tat ca quan linh
7 Molten . tai O tdc dong va xung quanh 6
Destruction - i
do
8 | Horn of Heaven Giam 9HP cua 1 quan linh
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9 | Piercing Light Giam 4HP cua 1 quan linh

10 | Axe of Despair Giam 11HP cua 1 quan linh

4.4. Kién trac trong game

4.4.1. Kién tric tong thé

Entity Factory

Scenario Loader

Scenario Ending

Computer Al

Hinh 4.6 Kién tric tong thé
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Hinh 4.6 thé hién kién tric tong thé clia game ching em xay dyung dua trén nén tang

Unity. Cac thanh phan chinh trong kién trac nay bao gom:

(@)

Entity Factory: nhim phuc vu viéc tao 1ap cac dbi tuong trong game. Cac dbi
tugng trong game cé thé 1a cac don vi linh, cong trinh, ban dd, va nhitng tinh
ning phép thuit c6 thém trong game (xem chi tiét vé phan hé nay trong phan
4.4.2)

Scenario Loader: Phan hé nay nham giup nap game tir file scenario di dugc dic
ta trudc bén ngoai (xem chi tiét vé phan hé nay trong phan 4.4.3)

Scenario Ending: Phan hé nay nham dam bao game c6 kha niang dé dang thay
ddi, bo sung hay thém cac su kién két thuc man choi khac nhau (xem chi tiét vé
phan hé nay trong phan 4.4.4)

Computer AI: Phan hé ndy nham dam bao game c6 kha ning dé dang thay doi,
b6 sung hay thém cac AI khac nhau (xem chi tiét vé phan hé nay trong phan

4.4.5)

4.4.2. Kién tric xiv Iy, phdt sinh doi twong

Trong game, ching em st dung co ché quan 1y tip trung, tit ca dit liéu thong tin

game chi load 1 1an duy nhat lic khéi tao game. Véi mdi thyc thé trong game s& c6

1 16p Factory c6 nhiém vu doc dir liéu theo ciu triic dinh nghia sin trong file xml va

luu thong tin vao Entity tuong Ung.
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EntityFactory

* padAlll)
®<<Entity>> Create()

Entity

@D

®<<Entity=> Clone()

;&’

UnitFactory

BuildingFactory

MapFactory

Visible Entity InvisibleEntity
®Render) K
Abil i Buildi Ma Abilit Card
ilityFactory | [ CardFactory Unit uilding p v

T i

Hinh 4.7 So do cdc 1dp khéi tao va phdt sinh doi twong

7
| A
; .

. ;
. ,

Viéc tao l1ap nay dugc xur ly theo kién trac duoc dé nghi & hinh , twong g véi mdi

loai thuc thé cho trude nhu Unit, Building, Map,... s& c6 mot 16p ddi twong chuyén

tao 1ap cac dbi twong thudc vé nhém twong tng. Vi du nhu UnitFactory chuyén dé

xtr 1y, tao 1ap cac d6i tuong vé Unit,... O ddy, cdu tric vé cac thuc thé trong game

dugc chia 1am 2 nhom: nhém Visible 1a nhitng ddi twong c6 kha niang hién thi trén

man hinh nén duoc cung cip mot phuong thirc 1a Render() dung dé hién thi ddi

tugng, va nhimg dbi trong khac duoc xir Iy vé& mit logic trong game nhung khong

¢6 nhu cau hién thi trén man hinh nhu Card hay Ability. Tuong tmg véi mdi loai

thue thé (Entity) ¢ trong game s& dugc quan 1y viée tao ldp bai mot 16p dbi twong

cu thé ké thira tir EntityFactory tuong tng.

Vi kién tric trén, khi can tao mot thuc thé that sy, ta chi can goi ham Create() voi

tham s6 1a ID cua Entity can tao trong 16p Factory twong ting véi loai thuc thé.
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4.4.3. Kién trisc ngp man choi

-

| T_ﬂp ScenarioLoader Scenario

Hinh 4.8 Load man choi tir file xml

Trong mét file dic ta man choi can c6 nhitng thong tin sau:

(@)

(@)

e Tén man choi

e ID cua map (duoc dac ta ¢ file khac)

e Dibu kién két thuc man choi (xem chi tiét hon & phan 4.4.4)

e PlayerList: dinh nghia thong tin cac nguodi choi trong game, vdi quy
wéc player dau tién do nguoi didu khién, con lai do may diéu khién.
Thong tin 1 ngudi choi bao gom:

Tén nguoi choi

Thong tin mo ta ngan gon

Loai AI (ngudi diéu khién thi ta cho bang 0)

Sb vang luc dau ctia ngudi choi

Mau sic cta ngudoi choi (00)5)

ID cua quéc gia (duoc dic ta & file khac)

Phe (nhiing ngudi choi ciing phe thi ¢6 gia tri bang nhau, nguogc lai 1a ké thu)
Danh sach quén linh ban dau cua nguoi choi, phai ludén c¢6 1 anh hing
(UnitList)

Danh sach Card ctia nguoi choi (CardList)

Céc loai quan linh ngudi choi c6 thé mua trong man (AllowBuyUnitList)

Lép ScenarioLoader c¢6 nhiém vu doc file thong tin man choi di duoc dic ta san

bén ngoai d€ tao ra man choi trong game. V&i cach xur 1y nay, ta c¢6 thé tao ra man

choi méi nhanh chéng va dé dang.
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<?xml version="1.0" encoding="utf-8" ?>

<Scenario>

NS Tén man choi NANCI
<Description>ViciRs-ENislNelstoslll< /Description>
NUETINE 1D cla ban d6 trong man choi AYEIeREsS

<EndingCondition type="1">
<!—Xem chi tiét & phan 4.4.4 -->

</EndingCondition>

<PlayerList n="[§Jeiiib{oislcibole bicnNRclslonil " >

<Player>

<Name>jikioliolest{chlicloslofll < / Name >
<Description>jjilsteisleiehBsister-bellic(eloll< / Description>

WP T.0ai AT (0: khéng c6 AI, 1: hiéu chié&n, 2: AI trung hoa) NS

<StartGold>IeiRiE teMRRiIcINe Ml Nepl< / StartGold>
<ColorIndex>UEEEETcRbteitlosMNel T MNEIEDIIMN < / Col orIndex>
<NationID>jisiNeliERNe lefehNe i< /Nat ionID>

REHEE Phe (Cac ngudi chdi cung phe cé gid tri bdng nhau)
<UnitList>
<Unit id="[iEEERER" >
BB i Cro cono cat unic SYERS
IR Vi tri cot dit unit AR
<UpgradePoint >N BRI ER < / UpgradePoint >

NIEENdeds CO phdi 1la anh hung khéng (1: cb6, 0: khoéng)
</Unit>
<!— céc Unit tiép theo... -->
</UnitList>
<CardList>
<Card id="|IERCYEEEY " ></Card>
<!— céc Card tiép theo... -—>
</CardList>

<AllowBuyUnitList n="[JeRRtleislcHRbIshRaN ">
<Unit id="IEEERER"></Unit>

<!— céc Unit tiép theo... -->

</AllowBuyUnitList>

</Player>
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<!— céc Player tiép theo... -->

</PlayerList>

</Scenario>

Hinh 4.9 Ngi dung file xml mo td mgt man choi

4.4.4. Kién tric quan Iy sw kién két thiic man choi

ScenanoEnding
Scenano
] ®/5Finish()
¥ParseXML{)
ScenarioEndingKillAll ScenarioEndingKillAllHero ScenarioEndingSurvival

SSunivalTurn

Hinh 4.10 So do I6p qudn Iy sw kién két thiic man choi
MJbi man choi trong game sé& c6 su kién két thuc man choi khac nhau dugc quan 1y
boi cac 16p ddi twong xir 1y két thuc man choi. Cac ddi tuong nay dugc cung cap
ham IsFinish() ¢6 nhiém vu kiém tra khi nido man choi két thac. Hién nay game hd
trg 3 dang man choi: giét tat ca linh, giét tit ca tudng, song sét qua may luot. Pé
lam diéu do, trong game hd tro luu dic ta sy kién két thuc man choi bén trong file

dac ta man choi bang thé EndingCondition véi cau tric sau:

// File ddc t& man choi Scenario.xml
VA
<EndingCondition type="1">
<!— Théng tin cha su kién két thic man choi -->
</EndingCondition>
/).

Thudc tinh type qui dinh loai su kién két thiic man choi:

o type =1: két thiic man choi khi giét tit ca linh
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o type =2: két thiic man choi khi giét tat ca tuéng

o type =3: két thiic man choi khi sdng sot qua bao nhiéu luot

Tuy vao type ma ta s& tao ldp ra ddi twong cu thé va dung ham ParseXML() dé d6i
tugng ty doc nodi dung bén trong thé EndingCondition 1ay thong tin xir 1y két thiic
man choi.

V6i kién triic theo mau Strategy trén ta c6 thé thém su kién két thiic man choi méi

vao game d¢ dang.

4.4.5. Kién tric quan ly Al

PlayerAl AlAction
®Action() * | ®RunAction)
PlayerAlWarl ike PlayerAlDefendelike AlActionMove AlActionMelesAttack AlActionFire

Hinh 4.11 So d6 I6p qudn Iy AI trong game
Trong game, may c6 nhiéu dang Al khac nhau. Mdi Al dugc quan 1y bai mot 16p
dbi tugng ké thura tir 16p PlayerAl. Trong cac 16p niy dugc cung cip ham Action()
dé tinh toan budc di cia may va tra ra mot danh sach AIAction. May c6 nhiéu hanh
dong khac nhau nhu di, danh, bén, ... Tuong tng v6i mdi hanh dong s& duoc thuc

thi trong ham RunAction() ciia mét 16p ddi tugng ké thira tir AlAction.
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Chwong 5

Két luan va hwéng phat trién
&Y NGi dung ciia chwong nay trinh bay cdc két qua dat dwoc trong qud trinh

thuc hién luan van va huong phat trién ciia dé tdi.
5.1. Cac két qua dat dwoc

5.1.1. Ung dung game
Sau khi tim hiéu cac phwong phap xiy dung game 3D véi engine Unity cho
Android ching em da hoan thanh ung dung game thudc thé loai choi theo luot.
Trong qua trinh xay dung game, chiing em da néu ra mot s6 van dé gip phai, va dua
ra mot sb hudng giai phap dé giai quyét.
Céc man hinh giao di¢n chinh ctia game ma chung em da xay dung trong luén van

nay:

Hinh 5.1 Man hinh menu chinh ciia Game
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O man hinh Menu chinh, nguoi choi c6 thé chon “Play Campaign” dé chon man
choi, man dang choi hodc choi qua roi s€é c6 mau xanh, man chua choi s€ ¢ mau to1

va chua dugc quyén choi.

Hinh 5.3 Mgt canh khi chon vao qudn linh.
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Hinh 5.5 Mgt canh phong lao cua linh.
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Hinh 5.7 Man hinh néing cdp kj néing
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*? The Judgement Hand *
AN 4 . 3

AV
A%
'?’*“-'L

-5 HP of unit

-

-
x

Hinh 5.8 Man hinh khi chon xem thong tin ld bai.

Hinh 5.9 Mgt canh khi kéo la bai phép vao linh.
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5.2. Hwéng phat trién

R
L X4

7
0’0

Tbi wu hoa cac xtr Iy giup game chay nhanh hon.

Game s& hd tro ché do nhiéu nguoi choi cing mot lac qua Bluetooth hodc
Internet.

Tang thém s6 lwong man choi dé ngudi choi thém nhiéu Iya chon.

Cung cap thém céc cong cu dé nguodi choi cd thé chinh stra hodc tao ra cho
minh riéng cac hinh anh nhan vét, hiu itng am thanh, ...

Cai thién tri thong minh nhan tao cia may.
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