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TOM TAT
Do nhu ciu ddi sdng clia con ngwdi ngay cang dugc nang cao, va nhu cau gidi tri cling
dwoc quan tam dén rat nhiéu. Viéc giai tri bang game may tinh va nhiéu hé may khac ngay cang
phat trién va lan rong do sw I6i cubn manh mé cla né. V&i niém yéu thich game va dam mé lap
trinh t6i mudn tiép can v&i linh vec con kha méi mé véi sinh vién nay. Bai bao cdo dwdi day sé
trinh bay day da cac ly thuyét va k§ thuat co ban dé thwec hién mot game 2D.
ABSTRACT

Since people’s demand of life has been improved day by day, people’s demand of
entertainment also has been concerned. Indeed, computer game is a kind of entertainment which
is growing strongly and expanding because its attraction extremely. With all my passion for game
and programming, | want to get close to this field which is still new to students. This report will be
examined the theory and major technique about how to make a 2D game.

1. Hwéng nghién ciru cia dé tai
v' Nghién ctru ly thuyét phat trién game 2D
v Nghién ctru thw vién db hoa SDL (Simple Direct Media Layer)

v Gi6i thiéu demo va dwa ra mot sé dinh huéng phat trién dé tai

2. Ly thuyét phat trién game 2D
2.1. Cac khdi ni¢gm
2.1.1. Tile

Tile 1a khai niém chi dén mét anh c6 kich thuéc nhéd (thuong 13 anh bitmap),
thuong 1a hinh vudng hodc hinh chir nhat. B¢ dai cac canh cua tile (tinh theo pixel) thuong
12 mot wdc s6 ciia khung nhin (cira s6 man hinh).

Céc hinh anh 16n trong game dugc tao nén tur cac tile nho. Viéc chia nhé cac hinh
anh 16n nay thanh céc tile nhé hon s€ thuan loi cho vi¢c luu trit va linh hoat trong viéc tao
ra cac kiéu hinh anh d6 hoa trong game, s& giup tiét kiém bo nhé rt nhidu va tc do
chwong trinh ciing duoc cai thién nho tée do load anh.

T H &R

Hinh 1. Sprite
V6i nhitng vu diém nhu vay, tile thuong dugc tng dung trong viéc tao map (ban dd) cho
game 2D.
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2.1.2. Sprite sheet

Sprite, khac voi tile, [a mot hinh anh toan ven ciia mot ddi tuong. Moi ddi tuong
dong c6 mot tap cac sprite riéng tuong Gmg véi ting dang chuyén dong, mdi sprite 1a mot
hinh 4nh mé ta mét trang thai trong dang chuyén dong do.

Viéc thay d6i lién tiép céc sprite ndy v6i mot khoang thoi gian cho hop 1y giita cac
sprite s& tao ra cac hinh anh chuyén dong voi cam giac that. Cac hinh anh chuyén dong
thuong thdy trong game, dic biét 1a game 2D nhu nhan vat di chuyén, nudc chay, hay cac
vu nd do va cham, ... déu c6 thé duoc thé hién béng cach dung sprite.
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Hinh 2. Sprite Sheet

2.1.3. Frame

Tat ca céac thiét bi hién thi hinh anh chuyén dong hién nay nhu TV, monitor... déu
dua trén kha niang luu anh ctia mat ngudi. Sau khi hinh anh bién mat mat ctia ching ta con
luu lai tai vong mac 1/24 gidy. Vi vay dé tao cac doan film ngudi ta chi can thay d6i lién
tuc cac hinh anh theo tc do 24 hinh/giay hodc cao hon. Trong game ciing 4p dung k¥ thuat
nay dé tao chuyén dong va mdi 1an cap nhat man hinh goi la 1 frame.
2.1.4. Map

Map 1a ving thé hién tit ca cac ddi tuong trong game, mot phan hodc toan bd bé
mit ctia map duoc hién thi trén man hinh. Map chua tit ca cac dbi tugng khac. Tét ca cac
dbi tugng chi c6 thé di chuyén trong pham vi ciia map va c6 mirc d wu tién khi xuat hién
trén map khac nhau

Céch t6 chirc map trong game 1a phén rat quan trong, di v6i mdi game khac nhau
lai c6 céc to chie khac nhau.
2.1.5. Surface

Surface 1a khai niém chi mot viung bd nho dé luu dir liéu hinh anh. Hinh anh dugc
luu 1a mot vung hinh chit nhat, c6 thé 1 hinh anh duoc load 1én tir mét file hinh anh nao d6
hodc 1a sy tong hop ciia nhiéu hinh anh khac nhau. Khi can cac surface c6 thé dugc vé 1én
man hinh dé hién thi hinh anh d6 hoa trong game.
2.1.6. Structure Containers

Pay 1a ki thuat dung dé tich hop cac modules va dong bo hoa cac tit ca cac dbi
tuong trong chuong trinh.

Ki thut nay sir dung mot template danh sach lién két don c6 kiéu dir lidu cua 16p
cha dé Iuu trir thong tin cta cac thudc tinh va duyét qua tit ca cac phuong thic o (virtual
method) cta cac 16p con ké thira 16p cha nham thyc hién tinh da hinh

Céc thanh phan cua constructures container:
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+ SlistNode
+ SList
+ SkListlterator

A

next next next next
SListNode »| SListNode » SListNode ——» .. .. ... —> SListNode
head SListlterator SListlterator SListlterator SL.istlterator tail

Hinh 3. Template danh sdch lién két

2.2. Cdc vin dé dwoc nghién civu trong dé tai
2.2.1. Ky thudt loc mau

C6 hai phuong phap giai quyét van d& nay 1 dung cac dinh dang anh c6 kénh alpha
va dung phuong phap loc mau khi vé 1én man hinh.

O day to1 st dung co ché chon mau. Hinh cén st dung dugc v€ trén mdt mau nén
dong nhat, khi v€ chung 1én man hinh ta chi can loai bo tat ca cac pixel c6 mau la mau nén,
ta dugc hinh can vé

Hinh 4. Anh chua loc mau

ke ooy

2.2.2. Cdch t6 chirc map
C6 nhiéu cach to chirc map, chiing toi xin gidi thiéu 2 cach thong dung la ding tile
va dung background. Trong chwong trinh nay t6i t6 chirc map bang background

3. Dung Background

620



Tuyén tap Béo cao H6i nghj Sinh vién Nghién ciru Khoa hoc 14n thir 7 Bai hoc Pa Néng ndm 2010

Céch té chirc map dung background thudng duoc 4p dung v6i nhitng game c6 map
16n hon nhiéu 1an ctra s hién thi. Mot background c6 kich thudc 16n hon hoac béng Vol
ctra s0 hién thi dugc vé dau tién 1am hinh nén. Tét ca nhitng ddi tuong khac trong game s&
dugc ve Ién trén background nay theo thir tu uvu tién.

4. Cudn map

Cudn map 13 k¥ thuat ma hau hét cac game déu co sir dung. Dbi véi cac game cd
map lén hon ctra s6 hién thi thi cudn map la diéu bit budc. Cudn map co thé duoc hiéu
gidng nhu viée di chuyén cira s6 hién thi trén map dé hién thi dung hinh anh nhan vat trong
vung cira s6 khi nhan vat di chuyén. Map c6 thé dugc cudn theo nhiéu hudng, tiy theo
cach thiét ké map, va cling ¢6 nhiéu cach dé cuén map.

BAT PAU

bgX =0

toc do cuén map = const

A

bgX = bgX — téc d6 cudn map

bgX < - (d6 rong bg)

Vé bgl(bgX; bgY)
Vé bg2(dd rong bg + bgX; bgY)

A

A 4

KET THUC

Hinh 6. So do thudt todn cuén background theo chiéu ngang tir phdi sang trdi

Néu game c6 nhiéu background thi toc d6 cudn cua cac background s& khac nhau
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tuy theo vi tri twong doi cua background do6 so voi tam diém, background xa hon sé& dugc
cudn voi toc do 16n hon.

4.1.1. Bong bo Frame

Ddng b frame 1a mot ky thudt lam cho hinh anh chuyén dong trong game duogc
min. Trong game co nhiéu ddi tuong voi nhiéu hinh anh dd hoa dugc vé& lién tuc. Néu cu
mdi 1an ¢6 1 dbi tuong thay ddi ta lai cap nhat 1én man hinh thi s€ khong tao dugc cam giac
cac dbi tuong chuyén dong dong thoi. Dé giai quyét van dé nay chung ta cho tit ca cac dbi
tuong thay d6i roi méi cap nhat man hinh

Tuy nhién khi game chay c6 liic cac xir Iy xay ra nhanh, c6 khi lai cham khién cac
cac ddi twgng ltc thi chuyén dong nhanh luc chuyén dong cham tao cam giac game bi giat.
Pé giai quyét van dé nay ta quy dinh thoi gian cdp nhat man hinh 1a ¢6 dinh, néu sau khi
tat ca cac xir 1y trong 1 frame hoan thanh ta kiém tra xem thoi gian thuc hién ching da du
thoi gian quy dinh cho 1 frame hay chwa. Néu nho hon thi doi cho dén luc du thoi gian méi
cap nhat tat ca 1én man hinh.

BAT PAU

A 4

frameTime = const

sai

Time < frameTime

dung

A 4

Time = thoi gian hién tai — thoi gian bat dau

A 4

thoi gian hién tai = thoi gian bat dau

v

KET THUC

Hinh 7. So do thudt todn dong bé Frame
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4.1.2. Kiém tra va cham

Va cham 13 phan khong thé thiéu trong game, tiy yéu cau cia mdi game ma mirc
d6 xitr 1y lai khac nhau. Ddi véi cac game duoc xdy dung trén céc tile c6 cung kich thuéc,
toa do tinh theo sprite thi viéc xir Iy kha don gian, chi can kiém tra toa do xem sprite cua
hai ddi twong can kiém tra c6 nim cing trén mot 6 hay khong. Dbi v6i cac game co cac
sprite c6 kich thudc khéac nhau ta cé thé dua vao toa do cua cac sprite va kich thudc cua
sprite dé kiém tra xem chiing c6 nam chdng 1én nhau hay khong dé nhan biét va cham.

BAT PAU (Ax; AY) Aw
leftA = AX A
rigthA = AX+Aw
Ah Y
topA = Ay
bottomA = Ay + A.h
A 4
leftB = B.x
rigthB = Bx+B.w
topB = By
bottomB = B.y + B.h
dung
bottomA < topB
dung
topA > bottomB
diang
rigthA < leftB
diang
leftA > rigthB
v

Khong va cham

Hinh 8. So db thdt todn kiém tra va cham
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X4y ra va cham Chua xdy ra va cham

5. Thu vién SDL

SDL la tir viét tat cua Simple DirectMedia Layer, 1a mot thu vién 18p trinh cung cép
cac ham giao tiép véi cac phan cimg do hoa, am thanh hay thiét bj vao va ra. Thu vién nay
gitip cac 1ap trinh vién viét cac chuong trinh giai tri hay céc Gmg dung da phuong tién
(multimedia) trén nhiéu hé diéu hanh khac nhau nhu: GNU/Linux, Windows, Mac OS,
Classic, Mac OSX, BeOS va mot vai hé diéu hanh khong chinh thirc khac. Qua thu vién
nay, lap trinh vién co thé diéu khién phan hién thi, su kién, am thanh, 6 dia CD-ROM,
thread va dong ho do gio.

SDL 1a thu vién da phuong tién, da nén (cross-platform), duoc thiét ké dé cung cap
su truy cdp ¢ muc thip dén am thanh, hinh anh, ban phim, chudt, can diéu khién game
(joystick), phan ctng 3D (3D hardware)... thdng qua OpenGL va 2D video framebuffer.
Thu vién SDL dugc viét bang ngon ngit C chuan, nhung hd tro tot véi C++ va nhiéu ngdn
ngtlt 1ap trinh khac

Do cach thiét ké cia SDL, hau hét ma nguén cua thu vién duge tach thanh nhiéu
phan cho ting hé diéu hanh. Khi SDL duoc bién dich cho mot hé diéu hanh, cac phan thich
hop dugc chon cho hé diéu hanh d6.

SDL cho phép str dung mién phi cho viéc viét game va cac chuong trinh nhung ban
phai lién két vi thu vién lién két dong cta chung.

6. Két luan

Vi dé tai nghién ciru vé viée phat trién game, t6i da xay dung chuong trinh demo
la mot game 2D, c6 tén 1a Battle in City bang ngdn ngit C++ cing bo thu vién SDL. Game
ldy bbi canh 1a mot xe ting dugc trang bi cac loai vii khi hién dai dé chién déu vai nhiéu
may bay va xe tang dich

Game Battle in City thudc thé loai game giai tri don gian, ai ciing c6 thé choi voi
muc dich giai tri. Nhiém vu chinh ctia nguoi choi 1a tim va diét cang nhiéu may bay dich
cang tt.
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