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Lap trinh Game 2d vdi Unity C#

LO1 NOI PAU
Chao mirng dén vdi cudn sach "Lap trinh Game co ban vdi Unity C#"!

Ngay nay, vdi sy phét trién manh mé cla cac thiét bi dién tir va gidi tri, song song v&i do 1a
su phét trién cla nganh cong nghiép Game. Nganh nay da mang lai mot Igi nhudn khdng 16 va
c6 nhiéu tiém ndng dé phat trién trong tuong lai sap tdi.

Viéc tao ra tro choi khong chi la viéc thach thire sy sdng tao cia ban ma con mé ra mot thé
gidi day ky diéu clia cdng nghé va lap trinh. C6 rat nhiéu céng cu hd tro cho lap trinh Game,
tuy nhién Unity d3 tré thanh mét nén tdng manh mé cho viéc phét trién game, va ngdn ngit
lap trinh C# 12 cong cu dé hoc, dé hiéu dé bién y twdng thanh hién thuec.

Cudn sach nay duoc thiét ké d& hudng dan ban doc tir nhitng khai niém co ban nhat dén
nhirng ky thudt phirc tap hon trong viéc xay dung tro choi sit dung Unity va ngdn ngit 1ap trinh
C#. Bat ké ban la nguwdi maéi bat dau hay d3 cé kinh nghiém, cuén sach nay sé ho trg ban tirng
buwdc mot dé ti€p can va thang ti€n trong thé gidi phirc tap cla lap trinh game.

Qua tirng chuong, ching ta s& kham pha cach str dung Unity dé tao ra canh, thém hinh anh
va 4m thanh, x{ ly logic game va tuong tdc ngudi choi théng qua C#. Tdi hy vong cudn sach sé
giup ban khong chi hiéu rd quy trinh tao game ma con thic ddy su sang tao cda ban.

H3y san sang cho cudc phiéu lwu hap dan nay va bt dau hanh trinh 1ap trinh game vdi
Unity va C#!
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Chuwong 1. Tong quan vé lap trinh game

Lap trinh game la mét trong nhitng linh vire phat trién phirc tap va tha vi nhat trong nganh
cdng nghiép giai tri. Linh vrc nay gilp tao ra cac trai nghiém thu vi, twong tac va tham chi la
thé gidi m&i théng qua thiét bi cdm tay, man hinh mdy tinh hodc thiét bi di déng cda ban. Trong
chwong nay, ching ta s& lam quen vdi thé gidi 1ap trinh game va vai trd quan trong cla linh
virc nay trong doi séng.

1. Lich str cuia 1ap trinh Game

Lap trinh game d3 trai qua mdt hanh trinh dai va phéat trién tir nhirng ngay dau cta may
tinh cho dén ngay nay. Dudi day |a mét s6 diém cét 18i trong tién trinh nay:

Thap ky 1950 va 1960: Xuat hién cac trd choi dau tién trén may tinh I&n véi muc dich giai
tri va gido duc nhu Tennis for Two, Spacewar...

Thép ky 1970: Kh&i ngudn clia nganh cdng nghiép lap trinh game v&i sy ra doi cla Atari va
céc tro choi Arcade hay tro choi kinh dién nhu Pong.

Thap ky 1980: Vi sy phat trién vuot bac clia hé théng phan cirng, bat dau xuat hién cla
cac hé thong game nhu Nintendo Entertainment System (NES), Super Mario Bros, Tetris.

Thap ky 1990: Su phat trién cla cong nghé mdy tinh cad nhan dan dén sy ting cwdng va
phd bién cha cdc game trén PC nhu su ra doi clia cdc dong game dang RPG - Role-Playing Game
(Final Fantasy, Doom).

Thap ky 2000: Su xuat hién, phd bién va phéat trién cha dién thoai di dong va Internet d3
dan t&i sy ra doi cha nhiéu thé loai trd choi, thay d6i cach ching ta trai nghiém tro choi. C6
rat nhiéu nén tdng game d3a phét trién trén di déng va tryc tuyén, mang lai mot cudc cach
mang giai tri ma&i cho moi nguoi.

Hién nay: Ngoai su phat trién cta cdc dong game giai tri, ngudi ta dang huwdng téi game

tich hgp céng cu tri tué nhan tao (Al), game trén BlockChain va game trén Vi tru ao
(Metaverse)

Tennis for Two
(1950s)

FIFA game (2000s) Mobile games (2000s

- G
5

Doom {1990s) ) Metaverse games (2022)

Hinh 1.1. M6t s6 hinh dnh game phat trién theo thoi gian (Ngudn: Internet)
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2. Khai niém co’ ban vé tro choi
Mét tro choi duoc tao nén bdi cédc yéu t6 chinh nhu muc tiéu, luat 18, hé thdng phan hoi
va sy yéu thich cla nguai choi.

Muc tiéu: Muc tiéu chinh 1a dich cadn dat dén cda trod choi, nhitng ngudi tham gia s& cd
gang dé dat dwoc muc tiéu d6. Vi du nhu trong trd choi bdng d4, cac cau thl sé c6 gang dé dat
duoc muc tiéu do la ghi ban vao luéi déi phuong.

Luat 1&: Cac tro choi sé ludn duoc thiét ké dua trén céc luat 1é. Cac luat |& nay sé lam cho
viéc hoan thanh muc tiéu cha ngudi choi tréd nén khé hon, ddong thoi cling |a diéu tao ra sy hap
dan ctia mbi tro choi. Vi du nhu trong Flappy Bird, ngudi choi céd muc tiéu digu khién con chim
bay cang xa cang tét, tuy nhién vai diéu luat khéng dugc dé chim cham vao 6ng nudc.

P6i twong chinh (Player): Dai tugng chinh 13 ch thé ma ngudi choi sé sir dung, diéu khién
thé kham phd hé théng cap bac cda Game. Vi du mét chang hiép si, mot anh tho sira 6ng nwdc,
mot chiéc mdy bay... P8i twong chinh s& dwoc tadc dong bdi 2 thudc tinh 13 diém bat dau va
diém két thuc trd choi.

Péi twong phan dién (Enemy): D&i tuwong phan dién 13 nguyén nhéan truc tiép hodc gidn
tiép khién ngudi choi khong thé vuot qua man choi. Trong mét sd thiét k& man choi, d6i twong
phan dién 1a yéu t& chinh dé& ciu thanh nén tu duy vé thiét k& dé khd. Vi du qudi vat, trai bom,
hay mét chiéc xe chay & chiéu nguoc lai.

DP6i twong mdi trurdrng: DA trgng méi trudng la vung khéng gian va thoi gian dé déi twong
chinh va d6i twgng phan dién hoat déng. Cac ddi tugng mdi trudng cd thé cé tic dong dén hai
ddi twong trén. Cling nhu nhan lai sy tdc dong cda ching. C6 thé dp dung céc déi twong moi
trudng dé gian ti€p tao nén d6 khé cho man choi. Vi du nhuw mat dat, cac chudng ngai vat (thac
nuwdc, hé gai, bui rdm...) hay cac cdng teleport, céc trigger...

Néu cac déi twong phan dién dugc xem nhu céng cu hitu hiéu dé thé hién “dd sau” cla
thiét k&€ man choi. Thi cac ddi twong moi trwdng cé thé dung dé thé hién “dod rong” cla man
choi cling nhu ndi dung game. Trong moét sé trwdng hop ca biét, mét sé doi twong moi truong
cling c6 thé mang mot s8 dac tinh nhw mét d6i twong phan dién, nhung & thé thu dong hon.

Hé théng phan héi: Hé thong phan héi la sy tuwong tac gitta tro choi va ngudi choi, gitp ho
biét ho dang cadch muc tiéu cla minh bao xa. N6 c6 thé & dang diém, cap dé... Trong cac trd
choi dién tlr, hé théng nay con dugc thiét ké thém dé gitp ngudi choi biét dwoc cac hanh déng
cla minh dang dugc ghi nhan nhu thé nao. Vi du nhu khi bAm nat s& cé &m thanh kém theo,
hodc khi bi mat mdu sé c6 nhap nhdy mau dé trén man hinh. Mot trd choi vdi hé théng phan
hoi chi tiét sé mang lai cdm gidc cho ngudi choi tét hon.

Sw yéu thich cha ngwei choi: DE mot tro choi thuc sy ton tai, né phai cé su tham gia cua
ngudi choi, va hon hét né phai c6 duoc sy yéu thich tir khan gid. Diéu nay yéu cau nhirng nha
san xuat phai giup nguoi choi hidu dugc muc tiéu, ndm rd luat Lé va cdm nhan duoc hé théng
phadn hoi. D6 13 Iy do ma ching ta thudng thay cac trd choi dién tlr hién nay cé nhirng cot
truyén thu vi, hinh anh bat mat, hwédng dan cho ngudi choi méi v cling can than va ludn tim
cach git* chan ho bang nhiéu sy kién hap dan.

Hé thong thiét k&€ man choi: Hé thdng thiét k€ man choi cé thé goi ndm na la tao cac bd
thuw vién dit liéu cdia cdc mé dun chinh. Quy trinh nay cé thé xoay quanh viéc tra 1&i cac cau hoi
duoc dat ra cho cac déi tuong.
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Thiét k€ man choi 1a mét cong viéc kha thu vi va cling mang day tinh sdng tao. Néu xay
duwng cac hé théng vitng chiac tir dau thi gan nhu kha ndng mé réng cac man choi cla ban 13
v han. O cac cap do Thiét k& Game cao hon, khi ban d3u tu vao viéc thiét k& man choi. V& lau
dai, @ ban than ban sé& tu phét trién nhirng ki nang bd trg rat manh dé xay dung néi dung game
(tdm ly hoc, c6t truyén, thiét k& hiéu ing...). T4t ca nhitng diéu d6 déu bat dau tir nhitng kién
thirc co ban ban dau.

3. Cac vai tro chinh trong quy trinh san xuit game

Quy trinh san xuat game chuyén nghiép l1a mét qué trinh phirc tap va doi hdi sy cong tac
cta nhiéu vai trd khac nhau dé cho ra moét trd choi hoan chinh va chat lugng dén vai ngudi
dung. Dudi day la mot sé vai tro chinh trong quy trinh sdn xuat game thuéong thay & céc cong
ty hién nay:

Nha phat trién (Developers): Nha phat trién la nhitng ngudi sang tao ra trd choi, bao gdbm
cac lap trinh vién, thiét ké d6 hoa, nha thiét ké tro choi, va cdc chuyén gia khac. Ho chinh I3
ngudi tao ra ma ngudn, d6 hoa, &m thanh va ndi dung choi cla tro choi.

Nha thiét ké tro choi (Game Designers): Nha thiét ké tro choi dam nhan trach nhiém tao
ra cau trdc va quy tac choi clia tro choi. Ho thiét ké co ché choi, cau tric c6t truyén, va tao ra
cac thir thach va nhiém vu cho nguoi choi.

Nghé si d6 hoa (Artists): Nghé si d6 hoa tao ra cac hinh anh, mé hinh 3D, va thiét ké cac
mai trwdng va nhan vat trong tro choi. Nhitng ngudi ndy ddm bao rang tro choi cé mét hinh
anh hap dan va cé tinh tham my.

Lap trinh vién (Programmers): Lap trinh vién viét m3 ngudn dé trién khai cdc chirc ndng va
tinh nang trong trd choi. Ho lam viéc vdi cac cdng cu va ngdn ngit |ap trinh dé tao ra trd choi
hoat ddng moét cdch mugt ma va 6n dinh.

Nha lam phim (Animators): Nha lam phim tao ra cac hoat dnh va chuyén déng cho nhan
vat va cac déi twong trong trd choi. Ho ddm bao rang cac phan tlr trong trd choi di chuyén va
twong tac mot cach ty nhién va hap dan.

Nha thiét ké 4m thanh (Sound Designers): Nha thiét ké 4m thanh tao ra &m thanh va nhac
nén cho tro choi, gitp tao ra khdng gian &m thanh an tugng va twong tdc &m thanh thich hop.

Nha san xuat (Producers): Nha sdn xuat gitip quan ly du an va ddm bdo rang trd choi duoc
phat trién dung theo ké& hoach va ngén sach. Ho cé trdch nhiém 1ap ké hoach, quan ly tai nguyén
va tién do san xuat.

Kiém tra chat lwong (Quality Assurance - QA): Nhom kiém tra chat lwong thir nghiém tro
choi dé xac dinh 16i va van dé lién quan dén trai nghiém ngudi choi. Nhdm nay ddm bao rang
tro choi hoat ddng mot cdch muot ma va khdng cd 16i ki thuat.

Nha xuat ban (Publishers): Nha xuat ban |3 cac cong ty hodc t6 chirc co trach nhiém phat
hanh va quang cdo tro choi. Ho cung cap tai chinh va hd tro tiép thi d& dua tro choi ra thi
truong.

Bién kich (Writers): Bién kich viét cét truyén, van ban va hoi thoai cho trd choi, gitp tao ra
mot thé gidi va cau chuyén sau sic va thu hat ngudi choi.

M®i vai tro trong qud trinh san xuat game déng gédp mot phan quan trong dé tao ra mot
tro choi thanh cong va thu vi cho nguoi choi. Cac thanh vién trong d6i ngli lam viéc cung nhau
dé ddm bdo rang tro choi hoan thién dap (ng cac tiéu chuan chat lvgng va thi treong.
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4. Cac thé loai game

C4c thé loai game duwoc chia thanh nhiéu loai dya trén nhiéu yéu té nhu 18i choi, muc tiéu,
phong cach, hinh anh, nén tang phan phéi.

N&u chia theo hinh anh, cé thé chia thanh céc loai game nhu: 3D game, 2D game, Pixel Art
game... Néu chia theo 16i choi va loai muc tiéu, cé thé chia thanh céc loai nhw Hanh déng
(Action), Nhap vai (Role-Playing), Chién thuat (Strategy), Gid tudng (Fantasy), Thé thao
(Sports), Mé phong (Simulation), Tri tué (Puzzle), Ddi khéng (Fighting)... Néu chia theo loai
ngudi choi tham gia cé thé cé cac loai game nhu Casual (théng thudng), Hyper Casual (Game
phé théng) va Mid/Hard Core (Hang ning). Hodc néu chia theo hinh thirc game, c6 thé cé cac
loai game nhu game Giai tri, Al game, BlockChain game...

Casual Game Hyper Casual Game Mid/Hard Core Game
Hinh 1.2. M6t s6 hinh dnh thé loai game (Ngudn: Internet)
5. Cac yéu td trong lap trinh game

Lap trinh game doi hoi nhiéu yéu t6 két hop véi nhau. Sau day |a cic yéu t6 chinh trong lap
trinh game:

D6 hoa (Graphics): D6 hoa lIa mot phan quan trong cla tro choiva bao gém viéc tao ra hinh
anh va mo hinh cho nhan vat (2D hodc 3D), méi trudng va cac déi twgng trong tro choi. D6 hoa
dwoc tao ra bang cach st dung cac cdng cu va thu vién d6 hoa dé v&, tao md hinh, va lam hiéu
&ng hinh anh.

Am thanh (Sound): Am thanh gép phan quan trong dé tao ra trdi nghiém tro choi hap dan.
Lap trinh vién &m thanh tao ra &m thanh hiéu &ng, nhac nén, va st dung céac ky thuat ché tac
am thanh dé tao ra céc hiéu &rng phu hop.

Piéu khién va twong tac (Input and Interaction): Ngudi choi twong tac vdi tro choi thong
qua ban phim, chudt, hodc bo diéu khién. Lap trinh vién phai x& ly va ddp &ng cac tuong téc
ngudi choi dé diéu khién nhan vat va twong tac vdi thé gidi trong tro choi.
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Vat ly (Physics): Cac tro choi thudng cé cac yéu té vat ly, chang han nhu trong luc, va cham
hodc gén két 16 xo. Cac mdy lam game thudng tao ra md phdng vat ly sdn dé xt ly cac hiéu irng
nay trong tro choi.

Co ché tro choi (Game Mechanics): Co ché trd choi |a cac quy tac va hanh vi ma tro choi
tuan theo, bao gdm quy tac choi, ciu truc nhiém vu va hé théng ti€n héa nhan vat. Lap trinh
vién cai dat va quan ly cdc co ché nay dé dam bao tro choi hoat déng mot cdch mugt ma va
thu vi.

Ky thuat mang (Networking): Tro choi da ngudi choi yéu cau ki thuat mang dé két ndi va
tuong tac gilta cac ngudi choi qua Internet. L3p trinh vién mang phai quan ly két ndi, déng bd
hoéa dir liéu va gidi quyét cac van dé lién quan dén do tré va do 6n dinh.

Lap trinh tri tué nhan tao (Artificial Intelligence - Al): Trong tro choi don ngudi hoac da
nguwdi, Al quan ly hanh vi cda cdc nhan vat khéng ngudi choi hodc déi thd may tinh. Lap trinh
vién Al phai tao ra céc thuat todn va quyét dinh dé& lam cho NPCs hoat dong mot cach thong
minh va cd thé thach thirc ngudi choi.

Quan ly tai nguyén (Resource Management): Tro choi thuwong phai quan ly tai nguyén nhu
bd nhé, CPU, va GPU dé dam bao trd choi chay muot ma trén céc thiét bi khac nhau. Lap trinh
vién phai t8i wu héda m3 ngudn dé sir dung tai nguyén hiéu qua.

Lap trinh da nén tang (Cross-Platform Development): Dé tro choi cé thé chay trén nhiéu
nén tang (PC, console, di dong), 1ap trinh vién phai s dung céc cong cu va ki thuat da nén
tang.

Giao dién nguwoi dung (User Interface - Ul): Lap trinh vién Ul tao ra giao dién nguoi dung
dé nguoi choi cé thé tuong tac vdi tro choi, chang han nhu cdc menu, hdp thoai, va chi s6.

Co s& dir liéu (Database): Tro choi cé thé sir dung co s& dir liéu dé Iwu trang théi tro choi,
tién trinh va dit liéu ngudi choi. Lap trinh vién co s& dit liéu xdy dung va quan ly céc co sé& dir
liéu nay.

T4t ca céc yéu t8 nay két hop lai dé tao ra mét trd choi hoan chinh va thd vi. Lap trinh vién
game phai cé kién thirc vé nhiéu linh vuec khac nhau va lam viéc chat ché véi cac thanh vién
trong doi phat trién d& ddm bao rang trd choi dugc trién khai thanh cong.

6. Cac cdng cu phat trién game

Cé nhiéu cdng cu va méi trudng phat trién game khac nhau ma céc nha phat trién ¢ thé
str dung dé tao ra cdc trd choi tir céc thé loai khdc nhau. Bang 1.1 minh hoa mot sé céng cu
chinh dung dé phat trién game.

Bang 1.1. Mét s6 cdng cu phat trién game chuyén dung

STT | Tén phan | Chi phi Ngon ngir | Nén tang ho | Game ndi bat
mém va nha 13p trinh tro
san xuat
1 Ulreal Engine | Mién phi s | C++, Python | Windows, Marvel Heroes,
-> Epic Games | dung ban dau Mac, Linux, | Infinity Blade,
iOS, Android, | Fortnite Battle
Playstation, Royale
Xbox.
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2 Unity Engine | Mién phi ca C#H, Windows, Pokémon GO, Super
->Unity nhan. Thu phi | JavaScript Mac, iOS, | Mario Run, Angry
Technologies | cho ban Plus hoac Boo Android, Birds 2, Wasteland

va Pro Playstation, 2, For Honor
Xbox,
Windows
Phone

3 Cocos2d-x Mién phi C++, LUA va | iOS, Android, | Big Fish Casino,

MIT License JavaScript Windows Dragon City,
Phone, Tizen, | BADLAND, Castle
Windows, Clash
Mac, Linux,
Xbox

4 Construct Mién phi; Thu | HTMLS, Android, iOS, | Guinea Pig Parkour,
Scirra Ltd phi cho ban CSS3 va | PC, Console, | Small Saga, Last

Pro JavaScript Html|5 moon, Creature
keeper

5 GameMaker | Cé phi C++, CH Android, iOS Undertale,

Studio KatanaZero, Hiper
YoYo Games Light Drifter,
Nuclear Throne

Ngoai ra, c6 nhiéu thu vién I1ap trinh nhu libGDX (Java), Pygame (Python), SDL (C/C++),
HTML5/CSS3, Scratch... duoc st dung dé phat trién game. Cac thu vién nay thudng gan lién
v3i mot ngdn ngit [ap trinh dé giup ngudi dung van dung dwoc thé manh va tinh quen thudc
clia ngbn ngit 1ap trinh dé.

Trong cac céng cu duoc gidi thiéu & trén thi Unity la mét trong nhitng cong cu lap trinh
Game phd bién nhat. O thoi diém hién tai (ndm 2023), 34% trong s& 1,000 mobile game mién
phi dwoc san xuat bang Unity. Unity Engine phuc vu cho ca cac Artist, Designer va Developer
c6 thé cung nhau phat trién trd choi clia minh véi ndi dung, hinh dnh tuyét dep, ho tro cac
cong cu thiét k& ca 2D va 3D. Hé thong ho tro xay dung Animation cla Unity cling cuc ky manh
mé&. Néu nhu Unreal Engine ph6 bién hon vdi cac trd choi trén PC thi Unity lai vo cung phu hop
hon véi cac tro choi di ddng. Cac game duoc san xuat bang Unity ¢é dung lvgng nhe hon, chay
&n dinh du s& dung d6 hoa 3D. Khdng nhitng thé, Unity hién tai ho tro xay dwng ca cac tro choi
VR va AR mot cach dé dang.

7. Cac nén tang phan phdi game

Khi @3 phat trién va hoan thanh mét trd choi, ching ta cé nhiéu tuy chon dé phan phdi va
xuat ban dén ngudi choi. Sau day la mot sd nén tang phan phéi game phd bién hién nay:

Clra hang (rng dung di déng: App Store (i0S) dung dé phan phdi game cho cac thiét bj
Apple nhu iPhone va iPad, trong khi d6 Google Play Store (Android) lai danh cho céc thiét bi
chay hé diéu hanh Android.

Clra hang game trén PC: Steam la mét trong nhitng clra hang game truc tuyén I&n nhat
cho PC; Epic Games Store ciing la clra hang game truc tuyén canh tranh véi Steam; Trong khi
dé GOG (Good Old Games) duoc biét dén vdi viéc phan phdi game cd dién va game DRM-free.
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Cac nén tang tro choi ki thuat sd: Xbox Live dung cho cac loai game trén cac thiét bi Xbox
cla Microsoft; PlayStation Network (PSN) dung dé phan phdi game trén cac thiét bj PlayStation
cla Sony; Nintendo eShop thi danh cho cac game trén cac hé mdy choi game Nintendo.

Nén tang truwc tuyén déc lap: Mot sé nén tang gilp phan phéi cdc game déc lap nhu itch.io,
GamelJolt, Oculus Store, Humble Bundle hodac GameSpot.

Viéc Lya chon nén tang phu thudc vao muc tiéu cla nha phat trién, ngan sach, loai trd choi
va déi twong muc tiéu. Mét s6 nha phat trién chon phat trién game cho nhiéu nén tang dé tiép
can nhiéu ngudi choi hon.

8. Két chuwong

Chuwong nay da giup ban hiéu vé mét s6 khai niém chinh trong 1ap trinh game, co hdi va
thach thirc trong linh vue 13p trinh game. Trong chuong tiép theo, ching ta s& tim hiéu chi tiét
vé cdng cu lap trinh game Unity.

Bai tap

1. H3y néu cac thoi ky trong lich st phat trién game. Cac cdng nghé game d3 phat trién va
tién bd nhu thé nao qua céc thoi ky nay

2. Trong game thi ngudi choi va déi thu cd vai tro gi?

3. H3y néu céc vai tro chinh trong quy trinh san xuit game. Néu mét 1ap trinh vién di theo
linh virc game thi s& thyc hién & vai tro nao la tét nhat?

4. Hay cho biét cac thé loai game va cho vi du vé tirng thé loai.

5. Hay cho biét cac cong cu phé bién dung dé 1ap trinh game hién nay. Vi sao trong cac céng
cu d6 thi Unity mac du méi nhung lai dang néi Ién nhu mét cdng cu phé bién?
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Chuwong 2. Tong quan phan mém Unity

Trong cac phan mém dung dé 1ap trinh Game thi Unity dang n6i 1én nhu mét phdn mém
kha ph6 bién, cé nhiéu cong déng ho tro. Chuwong nay sé gitip doc gia hidu rd vé cach cai dit
cling nhu van hanh mét s6 chirc ndng chinh trong Unity.

1. Gi&i thiéu chung

Unity 13 mot trong nhitng cdng cu phat trién game phd bién nhat va manh mé. Mét s6
théng s6 k§ thuat vé Unity nhu sau:

Pa nén tang: Unity cho phép ban phat trién game cho nhiéu nén tang khac nhau, bao gém
PC, Mac, Linux, iOS, Android, PlayStation, Xbox, Nintendo Switch va nhiéu nén tang khac. Diéu
nay giup nha phat trién ti€p can mot lwong I&n ngudi choi trén nhiéu thiét bi khac nhau.

Ngon ngir 1ap trinh: Unity hé trg ngdn ngit 1ap trinh C#, mot ngdn ngit phd bién trong
nganh phat trién game. C# c6 ct phap dé doc va manh mé, cho phép dé dang tao ra cac tinh
nang va gameplay phtrc tap.

Thu vién va Asset Store: Unity asset store cd mot céng déng I&n va sdi ddng, cung cap
nhiéu tai nguyén mién phi va trd phi. Nha phat trién cé thé tai xuéng va st dung cac prefab,
mau, hinh dnh, 4m thanh, va nhiéu tai nguyén khac dé gitp ban phat trién game nhanh hon.

M®di trwdrng phét trién tich ho'p (IDE): Unity cung cdp mot méi trudng phat trién tich hop
(IDE) cho viéc Iap trinh va thiét k& game. Ban c6 thé dé dang chinh sira m3, xay dwng va xem
két qua ngay trong moi truorng Unity hodc théng qua céc cdng cu khdc nhu Visual Studio, Visual
Studio Code.

D6 hoa va am thanh: Unity hd trg d6 hoa 2D va 3D, cho phép ban tao ra cac tro choi 2D
don gidn hodc tro choi 3D phirc tap. N6 ciing c6 tich hop &m thanh va hd tro cho ca am thanh
2D va 3D.

HO tro thuwe t€ 3o va thwe té 3o ting cwdng: Unity cung cap hd tro cho phat trién tng
dung thuc té€ 3o (VR) va thuc té 3o tang (AR) théng qua céc plugin va tich hop.

Cong dong va tai liéu: Unity cd mot cong ddng I&n va nhiéu tai liéu hoc tap trwc tuyén. Nha
phét trién cé thé tim ki€m cau hdi, hudng dan va tai liéu truc tuyén dé gidi quyét cac van dé
phat trién game cua ho. Pdng thdi Unity cling cho phép nhing va tich hop cac cong cu bén
ngoai nhw 3DS Max, Maya, Photoshop va nhiéu céng cu khac vao quy trinh lam viéc trong
Unity.

2. Cai dat Unity

DE cai dat Unity tir phién ban 2020 trd lai day, can cau hinh may tinh RAM t8i thiéu 8GB, 6
cirng dung lwong con lai 20GB; Bén canh d6, dé thuan tién hon trong qua trinh |ap trinh, ban
can cai dat thém cong cu Visual Studio nén can thém dung luvgng 6 dia cirng dé cai cong cu
nay. Qua trinh cai dat Unity phai thong qua mét cong cu quan ly, do la Unity Hub. Qua trinh cai
dat theo cac budc nhu sau:

Budc 1: Tai Unity Hub

Unity Hub 13 mét &rng dung quan ly du &n Unity va tat ca cac phién ban Unity ban cai dat.
Ban can tai va cai dat Unity Hub trudc khi cai dat Unity. Ban cé thé tai Unity Hub tir trang web
chinh thirc cGa Unity:

https://unity.com/releases/editor/archive
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Unity Hub s& quan ly cac phién badn Unity, ban quyén, tai khoan. Unity Hub cling gitp cho
viéc tao mai va ma cac dy an cla Unity sau nay.

Unity Hub 3.5.0 = o
Hub V3.5.2 is now available and will install after restarting .
Restart now Dismiss

See Release Notes

Projects Projects Open - Newproject

Installs

Learn

. MODIFIED EDITOR VERSION
Community

No projects, yet.

Downloads

Hinh 2.1. Giao dién Unity Hub

Bwdc 2: Tai Unity
Sau khi ban d3 cai dat Unity Hub, ban cé thé st dung né dé tai va cai dit cac phién ban
Unity ma ban mudn. Sau day |a cach thyc hién:

- M& Unity Hub, nhap vao tab “Installs” (Cai dat);

- Nh3p vao nut “Add” (Thém). Chon phién ban Unity ban muén cai dat. Ban cling c6 thé tuy
chinh cac thanh phan cai dat tuy chon néu can. Nhap vao nut “Next”, chon noi ban mudn cai
dat Unity va cac du 4n ctia minh. Nhap vao nut “Done” dé bat dau qud trinh cai dit.

Sau khi cai dit xong, co thé kiém tra cac ban cai dat tai phan Installs bén trai:

Unity Hub 3.5.0 - O

Hub V3.5.2 is now available and will install after restarting. N .
. - Restart now Dismiss
- See Release Notes

Projects Installs Locate Install Editor

Installs

Al Official releases Pre-releases

Learn

Community
& 20P23 113f1

(=

fles\Unity\Hu 023.1.13f1\Editor\Unity.exe

Downloads

Hinh 2.2. Giao dién Unity Hub chira cac phién ban cai dat
Buwdrc 3: Dang ky hodc dang nhap vao tai khoan Unity

D& sir dung Unity, ban can cé mot tai khoan Unity. Ban c6 thé ding ky tai khoan mdi hoac
dang nhap vao tai khoan hién cé qua Unity Hub. Thao tac dang ky va dang nhap cé thé dé dang
thwe hién trong Unity Hub bang cach nhap chudt vao nut hinh nhan & géc trén, bén trai (Hinh
2.3). Unity cho phép dang nhap thdng qua tai khoan Google hoac Facebook.

Buérc 4: Kich hoat cap phép Unity
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Théng thudng, ngudi dung méi sé dwoc Unity hd tro cap phép dung phién ban mién phi 1
nam vdi cac tinh ndng 6n dinh va hiéu qua. Dé duoc cip phép, sau khi ddng nhap, ngudi dung
s& kich hoat bang cach bam chon vao ndt hinh nhan & géc trén, bén trai, chon Manage licenses
va khai bdo cac théng tin cho Unity. Thoi gian s& dung |a mdt nam nhuwng khi hét han cé thé
kich hoat lai.

Unity Hub 3.50 - O

Hub V3.5.2 is now available and will install after restarting. .
Restart now Dismiss
See Release Notes

Sign in )
Create account OJ e CtS Open v New project

Manage licenses

Send feedback
Troubleshooting MODIFIED EDITOR VERSION

No projects, yet.

Hinh 2.3. Giao dién cho phép ddng nhap va kich hoat ban quyén

Vé&i gbi Unity Pro, ngudi dung cling sé can kich hoat né thdng qua Unity Hub sau khi cai dat.
Unity s& hwdng dan nhap thong tin qua quy trinh kich hoat cap phép.

Bwdc 5: SIr dung Unity

Sau qud trinh dang ky tai khoan va thiét 1ap ban quyén hoan tat, ban cé thé mé Unity Hub
va bat dau s& dung Unity dé phat trién du an cla ban. Ban cé thé tao dy an md&i, mé cac du
an hién co va bat dau lam viéc.

3. Tao dv an Unity

Unity Hub cho phép tao nhiéu loai dy an nhu 2D (&rng dung hai chiéu), 3D ({rng dung ba
chiéu), VR (cdng nghé thuyc tai o), AR (céng nghé thuc tai tdng cudng), Cinematic... Ngoai ra
Unity Hub con cung cap cac phan giip nha phat trién nang cao k{ ndng nhu Core, Sample (mau
san cd), Learning (Cac bai hoc). Trong cudn sach nay, tac gid sé& chi huéng dan tao dy an véi
2D, cdc phan con lai doc gia tu tim hiéu thém.

Dé tao dy an vai Unity 2D, can theo cac budc nhu sau:

Bwédc 1: M@ Unity Hub, chon 2D Core, dat tén du an va noi luru trit trong phan Project
Settings, chon Create project (Hinh 2.4)

Unity Hub 3.5.0

New project
Editor Version: 2023113f1

Al templates

Core
O %
Sample Core

] is is nfigured for 2D
[’ e apps. It uses uilt-in renderer.
h Core

Read more

2D (URP)
Core

Project name
FirstProject

] 3D Mobile

= Core
Location
D:\Quy_docs\L4p trinh Game\Proje...

1 2D Mobile

Cancel Create project

Hinh 2.4. Bit dau tao mdi dv 4n
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Budc 2. Unity s& tu déng tao ra mot dy an dau tién vdi giao dién man hinh nhu sau. Day
chinh 1a man hinh Scene, dung dé thiét ké cac thanh phan va déi tuvgng trong game.

=]

Inspector

Scene view and Game view (tabs) ”
view

Hierarchy
view

Project view

Hinh 2.5. Giao dién man hinh Unity mac dinh

Buéd'c 3. BAm vao nut Play (CHIE) & trén-gitta man hinh dé chay game, lic nay Unity s&
chuyén qua man hinh Game. T4t nhién vi |a game mdi tao la game tréng nén chi la mdt man
hinh mau xanh.

4. Giao dién téng quan cGia Unity

Khi bat dau tao méi mot dy an, Unity s& tw dong sap xép giao dién theo trat ty nhuw Hinh
2.5. Tuy nhién ngudi dung cé thé thay déi cach sdp x&p nay bang cach kéo va tha chudt vao
cac khu vuc thich hop, sau dé vao muc Layout (gdc trén, bén phai) dé luu lai cach bd tri giao
dién dé str dung cho lan sau (Hinh 2.6).

@i ot
i

qqqqq

Hinh 2.6. Giao dién méi duoc lvu va thiét 1ap vdi tén DUYQUY
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Céac thanh phan chinh cla giao dién Unity bao gdm céc thanh phan nhw trong Hinh 2.5:

- Hé thdng menu: Hé théng menu cho phép chon lua cdc chirc ndng phirc tap trong qua
trinh 1ap trinh va thao tac nhu: File dé€ quan ly tap tin, Edit dé quan ly su thay déi, Assets quan
ly cac tai nguyén, GameObject quan ly cdc ddi twong trong game, Component quan ly cdc thanh
phan, Services quan ly cac dich vy, Jobs quan Iy cac tac vu, Windows quan ly cic clra s6 va Help
la phan tro gidp.

- Cac nut chirc ndng: Hé thdng chirc ndng bao gbm thanh lwa chon gdm 4 tinh nang: Chon
déi twgng (M), Dich chuyén déi twong (IEM), Xoay d6i twong (lEM), Phéng to/thu nho dai
tugng (HEM), Chon nhiéu déi twong (IEM) va Bién ddi tong hop (IEM). Bén canh d6, hé thdng
chtrc ndng con bao gdm 4 ndt ndm giita man hinh bao gom: Play, Pause, va Step dung dé diéu
khién game khi can (IBEEEEN). Ngoai ra, con mot s6 chirc ndng khac s& duogc gidi thiéu ky hon &
chuong tiép theo.

- Clra sO Scene va Game: S(ra s6 Scene dung dé thiét k& cdc man choi, mdi man choi sé&
bao gdm mot Scene. Clra s& nay mac dinh cd mot Camera duwoc tao san. Khi thiét k&, Unity
khong tw lvu ma ngudi dung can lvu lai bang cdch nhan Ctrl + S hodc vao File, chon Save. Clra
s6 Game dung dé hién thj k&t qua biéu dién (khi ngudi dung nhan nut Play).

- Khung nhin Hierarchy: P4y |a khung nhin chira cdc doi twong game (Game objects) trong
Scene. Ddi twgng game chinh 13 cac ddi tuwgng chira trong mot Scene nhu Nhan vat, déi tha,
chuwdng ngai vat, dén, hiéu ng.... Cé thé thém doi twong bang cach click phai 1én Hierarchy,
chon New, chon mét déi twong bat ky.

- Khung nhin Inspector: Khung nhin nay gidp quan ly cac thanh phan (components) cla céc
ddi twong game. Cac thanh phan nay chi hién 1én khi ngudi dung click chudt vao mot déi tuong
game cu thé.

- Khung nhin Project: Py 1a khung nhin dé quan ly tai nguyén cla game. Céc tai nguyén
cla game bao gém céac thu muc ch&ra nhu: Scenes, Scripts, Animations, Audios, Textures,
Materials, Prefabs... Mac dinh khi tao, chi cé thu muc Scenes, sau nay ching ta sé tao thém
cac thu muc twong ng khdac. Luu y: Khung nhin nay cé thé diéu chinh dé hién thi & dang 1 cot
hodc 2 cot bang cach chon vao biéu twong H.

Trong khung nhin Project con c6 thém clra s6 Console, day chinh 1a noi in ra cadc dong 1énh
khi ngudi dung mudn kiém tra két qua viét code, hodc néu ma ngudn cé 16i, 16i s& dwoc hién
ra & day.

5. Mot vai thao tac co’ ban
- Thém 1 hodc nhiéu déi twong: Click chudt phai lén khung nhin Hierarchy, chon New, chon

2D Objects, chon Sprites, chon cdc d6i twong nhu Triangle, Square, Circle, Capsule... Cac ddi
twong nay s& nam trén Scene va trén Hierarchy.

- Thay ddi vi tri, kich thwdc cha d6i twong: Trén Hierarchy, dung chudt chon tirng doi
tugng, bAm vao cac biéu tugng Il Ml tién hanh dich chuyén, xoay, co dan ddi twong
va xem két qua.

- Thay d&i tén, mau sac cta d6i twong: Chon tirng doi twong, vao khung nhin Inspector,
thiét 1ap cac thdng s& mdi cho X, Y, Z trong phan Transform. Chon mau sic trong phan Color
cla Sprite Renderer va dat lai tén trong phan dau cda Inpector.
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Hinh 2.7. M6t s6 thay déi cha ddi twgng game khi thay ddi cac tham sé

Meo nho: Khi mudn tim mét ddi tugng nao, chi cadn chon déi twong dé trén Hierarchy, dua
chudt ra man hinh Scene, nhan phim F 13 Unity s& ty tim dén d6i tuong.

6. Mot so phim tat trong Unity

Phan nay néu mot s6 phim tat co ban trong Unity, néu doc gia dung may MacOSX, cé thé
thay phim Ctrl bang phim Command.

Bang 2.1. Mdt s& phim tt trong Unity (ngudn: www.unity.com)

Tool

Q Pan T Rect Tool

w Move yA Pivot Mode toggle

E Rotate X Pivot Rotation Toggle

R Scale Vv Vertex Snap

GameObject

CTRL/CMD+SHIFT+N New empty game object

ALT+SHIFT+N New empty child to selected game object

CTRL/CMD+ALT+F Move to view

CTRL/CMD+SHIFT+F Align with view

SHIFT+F or double-F Locks the scene view camera to the selected
GameObject

CTRL/CMD+SHIFT+N New empty game object

ALT+SHIFT+N New empty child to selected game object

CTRL/CMD+ALT+F Move to view

CTRL/CMD+SHIFT+F Align with view

SHIFT+F or double-F Locks the scene view camera to the selected
GameObject

Window

CTRL/CMD+1 Scene CTRL/CMD+6 Animation

CTRL/CMD+2 Game CTRL/CMD+7 Profiler

17



Lap trinh Game 2d vdi Unity C#

CTRL/CMD+3 Inspector CTRL/CMD+9 Asset store
CTRL/CMD+4 Hierarchy CTRL/CMD+0 Version Control
CTRL/CMD+5 Project CTRL/CMD+SHIFT+C | Console

CTRL/CMD+D Duplicate F Frame (centre) selection
CTRL/CMD+F Find CTRL/CMD+P Play

7. Két chuong

Chuwong nay giup déc gia cd céi nhin tdng quan vé phan mém Unity, cdch cai dat Unity Hub,
cling nhu cach van hanh mot s6 chirc ndng chinh. Chuong nay cling gidi thiéu tong quan vé
giao dién va cac chirc ndng co ban cling nhu mot sé phim tt trong Unity.

Bai tap

1. Néu mot s6 thong sb ki thuat cho thay Unity [a mot trong nhitng cdng cu phat trién game
phé bién va manh maé.

2. Unity Hub la gi? H3y néu cic goi ban quy@&n ma Unity xuat ban.

3. Khung nhin Hierarchy khac khung nhin Inspector nhu thé nao?

4. H3y néu sy khac nhau giira clra s6 Scene va Game.

5. Tao mot du an 2D trong Unity, thém cac d6i twgng nhu Hinh vuéng, hinh tron, tam gidc
vao trong Sense. Nhan Play dé thay két qua.

6. H3y thuc hién céc thao tac nhw: Thém 1 hodc nhiéu déi twong, thay ddi vi tri, kich thudc
déi twong, thay d6i tén, mau sic ct doi twong. Nhan Play dé thay két qua.
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Chuwong 3. Cac thanh phan co ban trong Unity 2D

Sau khi cai d&t thanh cong, nhiém vu cla ngudi lam game 13 phai ndm bt dwoc cac thanh
phan chinh trong Unity. Chuwong nay sé gilp ngudi dung thao tac véi mét sé thanh phan co
ban trong Unity v&i dy an 2D.

1. Hé théng Menu

Trong Unity, hau hét cic chirc ndng ¢ thé thye hién trén thanh menu. Trong pham vi sach
cla cudn nay, tac gia chi gidi thiéu mot s6 chirc nang chinh dugc thé hién nhu sau:

Menu File: Chira céc chirc nang quan ly tap tin, bao gdm tao mdi va luu Scene, tao madi va
lwu project. Liu y, project chinh la toan b6 dy an game, con scene la mét man trong game. Khi
tao md&i mot Scene, nd sé duoc lru vao thu muc Scenes mac dinh cda dy an.

Chirc ndng Build Settings...: Chirc ndng nay cho phép cdu hinh dy an trudce khi xuat ra tap
tin dé thyec thi:

- Scenes in Build: Chira cac Scene dung dé thuec thi, khi can thuc thi Scene nao, chi can kéo
Scene d6 vao trong 6 nay, Unity sé& chi dinh tén va chi sé dung dé diéu khién code sau nay.

- Platform: Chira cdc nén tang dé thuec thi. Unity mac dinh thuc thi thanh tép tin chay trén
Window, Mac, Linux véi cadc cdu hinh tuong (ng.

@ Build Settings - O x

Add Open Scenes

Platform CJ Windows, Mac, Linux

|;| ‘Windows, Mac, Linux

|i| Android

Default

Asset Import Overrides

Player Settings... Build v Build And Run

Hinh 3.1. Giao dién Build Settings

Né&u can chuyén qua cac Platform cac nhv Android hay iOS, ching ta can cai d3t thém géi
va nhan vao nat Switch Platform.

- Player Settings: Hop thoai nay giup thiét 1ap mot s6 tinh nang ngudi dung khi thuc thi
nhu tén san pham, ban quyén san pham, phién ban, Icon, chudt, hodc dd phan giai man hinh...
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Chirc nang Player Settings la mot phan con cla Project Setting... s& dwoc gidi thiéu ky hon
trong menu Edit.

Sau khi d3a diéu chinh day d0 cac tham sé, ching ta nhan vao Build hodc Build and Run dé
xuat ban dy 4n. Lwu y 13 dy an chi dwoc xuat ban thanh cong khi toan bd 16i trong dy an da
duoc slra.

Menu Edit: Menu nay dung dé quan ly viéc thay d6i cdc d6i twgng va thanh phan trén
Scene. Vi du nhu copy, paste, lua chon déi tugng, tim kiém déi tugng, nhan ban déi tuong...

Chirc ndng Project Settings: Chirc ndng nay cho phép thiét 1ap céc théng s6 cla dy an. Cac
théng s6 nay chi duoc thiét 1ap tai du an nay, dp dung cho tat ca cdc Scene nhung khdng ap
dung cho dy an khac.

(2 Project Settings — O *

Input Manager

Hinh 3.2. Chirc nang Project Settings

Co rat nhiéu cac théng sé ma Unity cho phép thiét [ap trong du an, phan sau day gidi thiéu
mot sé thong s6 co ban:

- Audio: Thiét 1ap thong s6 vé am thanh nhu &m lugng t6i da, 4m lugng t6i thiéu, kiéu am
thanh.

- Graphics: Thiét |13p thong sé vé d6 hoa
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- Input manager: Cac thdng s6 vé thiét bi d3u vao. Unity cho phép thiét 1ap cac thong s6
dau vao nhu quy dinh v& nhan phim ngang, doc, phim khai héa hodc céc quy dinh vé nhan
chuot.

- Physics va Physics 2D: Quy dinh mot sd tinh chat vat ly cha déi twgng nhu chat liéu mac
dinh, d6 nay t6i da, hudng trong luc, téc d6 quay...

- Time: Quy dinh vé thdi gian nhu thoi gian ké tiép, thoi gian cap nhat frame...

Chirc ndng Preferences: Chirc nang nay ciing cho phép thiét Iap mot sé théng s6, nhwng sé
ap dung cho Unity, nghia la s& ap dung cho cac dy an khac.

- 2D: Quy dinh mét sé thiét 1ap 2D nhuw Animation, Sprite, Tile. Cac phan ndy sé dugc gidi
thiéu k§ hon & cac chuong sau.

External Tools

Microsoft Visual

Copy Path

Hinh 3.3. Chirc nang Preferences

- Colors: Quy dinh vé mau sac cho giao dién. Ngudi dung cin clr vao cac thong s6 dé thiét
lap mau sac hop ly.

- External Tools: Chirc nang nay cho phép thiét |ap cdng cu nao dung dé viét m3 ngudn. Dé
thuan tién trong viét m3 lénh vdi cac goiy, trong phan External Script Editor, ching ta can chon
céng cu Microsoft Visual Studio (ddnh d4u tick vao 2 lya chon la Embedded packages va Local
packages) (Hinh 3.3).

- Scene View: Quy dinh vé giao dién hién thi Scene

- Timeline: Quy dinh vé cach thirc biéu dién thanh Timeline trong phan Animation (sé gidi
thiéu k§ hon & phan sau).

Menu Assets: Menu nay dung dé quan ly céc assets, 1a cdc d6i twong dugce luu trong thw
muc assets. Cac chirc nang trong menu nay bao gém tao mdi assets (Create), nhap md&i mot

asset... Khi tao mdi asset, d6i twong sé& dugc lwu trong thu muc Assets cla du an, ching ta cé
thé xem cac d&i twong nay bang cach chon menu Show in Explorer.

Menu GameObject: Day I1a menu dung dé quan ly cac ddi twong trong game nhu tao mdi
ddi twgng, nhan bdn déi tuong, tao quan hé cha con cho déi tuwong...
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Menu Component: Menu nay nham thém cdc thanh phan trong mot déi twgng game. Dé
thuc hién dugc chirc ndng cha menu nay, can chon déi twgng game trén Hierarchy, sau dé
chon thanh phan can thém.

Menu Services: Quan ly dich vu cta dy an, menu nay gém 2 chirc nang 1a Explorer dung
dé kham pha cac dich vu do Unity cung cap va General Settings dung dé thiét 1ap mot s thdng
s6 cho dich vu.

Menu Jobs: Quan ly céc tac vu cla dy 4n nhu déng bd héa, hién thi thoi gian, ...

Menu Window: Quan ly clra s6, menu nay giup ngudi dung an va hién céc clra s6 twong
tng. Ngudi dung cé thé thuc hién bat, tat cac clra s6 can thiét nhw Animation, Rendering,
Package Manager, Asset Store, ...

Chirc ndng Asset Store: Asset Store la mot nguén tai nguyén duwgc Unity cung cap dudi
dang mién phi hodc cé phi. Tai nguyén nay dugc cong dong tao ra, cho phép nhing vao Unity
dé lam tai nguyén cho game. Cach thyc hién nhu sau:

Bwédrc 1: Vao menu Window, chon Asset Store, trang web Asset Store hién ra:

@ Unity Asset Store Q fire

3D Add-Ons Audio Al Decentralization Essentials Templates Tools VFX Sell Assets

Save 50% on futuristic assets to help you create at warp speed

Jers over $60 with code SEPT10. Limited to 1 redemption per user.

1-24 of 210 results for fire Popularity 24 =] Refine by clear filters

fire 2D $0-3%11 x

New release discount

Hide Purchased Assets

Fire health bar

2L | Elemental health bars
- ?

& "'—:*—‘-—', * %k ok (14) All Categories -

3 $8 2D (210)
J %) } : Add-Ons (2)
2

& Audio (191)

Templates (33)

Tools (62)

Qo
‘ VFX (718)
» & &
; w¥ i —
ricin =

Animated Fire textures I:FFFPT ()

Character Portraits Crims...  Animated Fire Textures Fire Effect 2D Sprite Fire
v *kKhkvr (4) | @ (75 v *hKkirvr (5) | @ (49

$15 Add to Cart  $5 Add to C $15 Add to Cart  $5 Add to Caj Free Assets

Hinh 3.4. Man hinh trang web Unity Assets vdi tim kiém “fire” va mot so tuy chon

Bwéc 2: GO vao tén cla cac déi tugng can tim, vi du Stone (d3&), Fire (I&ra), Brick (gach),
Grass (cd)... chon loai hinh & chirc ndng All Category (bén phai), sau d6 chon gid & phan Pricing
(lwa chon mién phi bang cach kéo gia vé 0).

Bwdc 3: BAm chon déi twong, rdi chon ndt Add to My Asset, tiép tuc nhdn ndt Open in
Unity va lam theo mét s& budc dé tai vé va nhing vao dy an. Khi hoan tat, thanh phan Asset
nay s& duoc dua vao du an, tir day co thé dung dé dua I1én game (Hinh 3.5).

Menu Help: Dung dé huwdng dan va tro gilp trong Unity.
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Hinh 3.5. Déi tuwong Stylized Lava Texture dugc tai vé va nhing vao dy an
2. Cac chirc ndng co ban trén giao dién Scene

Trén giao dién Scene, Unity thiét 1ap sdn 6 thanh chirc ning bao gdbm: Account va Asset
Store; Play, Pause, and Step; Tool Settings; Grid and Snap; View options, va Tools (Hinh 3.6).

Thanh Account va Asset Store | Play, Pause va Step

#td =  Thanh Tool Settings va Grid and Snap Qv 2 ® & #v @B mv P~

Thanh View options

Thanh Tools

Hinh 3.6. Cac thanh co ban trén Unity

- Thanh Account va Asset Srore: Thanh nay hién thj account hién hanh dang dang nhap va
dwong dan tat dén trang web Asset Store.

- Thanh Play, Stop, va Step: La 3 nut dung dé diéu khién viéc chay, dirng game. Luu y 13 khi
game dang duoc chay, moi thiét 1ap trén Scene, Hierarchy, hay Inspector déu chi la tam thoi.

- Thanh Tools: Thanh nay c6 6 chirc nang:

e Hand: Cho phép chon va di chuyén toan man hinh bang chudt trai hodc phai.

e Move Tool: Cho phép dich chuyén vj tri. Khi chon chirc ndng nay, click vao d&i twong
nao, ta cé thé di chuyén d6i twgng do theo chiéu X, Y hodc X va Y (ca truc Z néu chon
game 3D). D&y la khi di chuyén d6i twong, gia tri Position X, Y trén phan Transform cua
Inspector ciing thay ddi theo.

e Rotate Tool: Cho phép xoay déi twong theo truc X hodc Y (hodc Z), diém xoay mac dinh
|a tdm cua ddi twong. Khi xoay ddi twong, gia tri Rotation X, Y trén phan Transform cla
Inspector ciing thay ddi theo.
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e Scale Tool: Cho phép co din ddi twong theo truc X hodc Y (hodc Z), diém co d3n mic
dinh |a tdm cla ddi twong. Khi co ddn ddi twong, gia tri Scale X, Y trén phan Transform
cla Inspector ciing thay ddi theo.

e Rect Tool: Cho phép diéu khién d&i tugng bdi mot hinh chir nhat bao quanh déi tuong.
Chtrc ndng nay thudng cé tdc dung trong viéc diéu khién cdc doi tugng cé cau tric phirc
tap.

e Transform Tool: D4y 13 chirc ndng téng hop hai trong mdt, cho phép vira quay, vira dich
chuyén dai tuwong.

- Thanh Tools Settings: Chirc nang nay lién quan dén viéc thiét 1ap déi twong cha-con trong
Unity. Néu cé mot déi twong ndm trong mot déi tuong khac (quan hé cha-con sé duoc giai
thich rd hon & phan sau) thi ltc nay khi thue hién cdc phép quay va co dan thi dua theo toa do
nao dé thyc hién. NEu nhu chon Pivot thi s& thuc hién cac phép trén theo déi tugng cha, néu
la chon Pivot sé thuc hién cac phép trén theo d6i tugng con.

Tuwong ty véi Global va Local: N&u chon Global, toa dé khi dich chuyén s& duoc tinh theo
toa d6 cla Scene, con néu chon Local thi toa dd duoc tinh theo toa d6 cha déi tuwong.

*Thyc hanh: Tao 1 ddi twgng Empty Object va mot d6i tuong la Square. Thiét [ap Square
c6 do codan X la 5, Empty Object cé vi tri X la -2.5, Square |a con cGia Empty Object. Thuc hién
cdc phép co dan va quay; lan lugt chon Center, Pivot, Global, Local dé thay két qua.

Hinh 3.7. Thyc hanh co dan va xoay véi Tool settings

- Thanh Grid and Snap: Cho phép thiét 1ap cac théng s vé ludi hién thj nhu kich thudc
ludi, d6 trong sudt hodc phwong phéap di chuyén déi twong.

- Thanh View Options: Thanh nay cho phép thiét 1ap mét sé chirc nang lién quan dén hién
thi. Cac chirc ndng chinh bao gom:

e Draw mode: Cho phép thiét 1ap cac ch& d6 v& |én man hinh nhu hién thj dang d6 béng,
dang ludi hodc mét sé quy dinh vé anh séng.

e 2D View: Cho phép bat tat ch& d6 2D sang 3D. Cé nhiéu trwdng hop, ching ta can soi
vat thé & ché& do 3D, lic nay chirc nang nay s& phat huy tac dung. Khi & ché d6 3D, mét
céng cu goi la Orientation hién I&n, cho phép soi vat thé theo chiéu X, chiéu Y hoic
chiéu Z.

e Scene Lighting: Ch& d6 nay cho phép st dung dén mac dinh cla Scene, néu tat di thi
dén dwoc duwa vao Scene sé phat huy tac dung.

e Toggle audio: Gilp quan ly &m thanh trong Scene.

e Sky Box: Gilp quan ly nén tr&i phia sau game, chirc ndng nay thuong cé tac dung trong
moi trweong Game 3D.

e Toggle Scene object: Thanh nay gilip quan ly cac déi twong bi n trén Scene.
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Scene Camera: Quan ly d6i twgng camera nhu khung nhin, phép chiéu... Phan camera
s& duoc gidi thich kj hon & phan sau.

Gizmos: Chirc nang nay cho phép ngudi dung thiét 13p céc tinh ndng khac trong Unity
nhu lwa chon déi tuwong, thiét 1ap ma nguén, cac hoat cdnh, thiét 1ap khung nhin... Day
la mét chirc ndng ¢ nhiéu chirc ndng con, ddc gia cd thé tim hiéu vé tirng chirc ndng
théng qua cac hoat dong thwc hanh sau nay.

3. Cac chirc nang chinh trén giao dién Game

Giao dién Game 1a giao dién dwoc hién thi khi nhan nat Play. Giao dién nay thudng gén
lién v&i Camera chinh cla Game, khi thay d6i cac tham sé trén giao dién nay can chi y dén cac
tham s6 trén Main Camera.

Hinh 3.8. Giao dién Game

Trén giao dién Game, Unity cho phép chon man hinh 13 Game ho&c Simulate. Néu chon
Game, sé& c6 cac tham sé nhu sau (Hinh 3.9):

Hinh 3.9. Cac tham s6 vdi giao dién Game

Display: Cho phép chon ché dd hién thi. Trong qua trinh lam Game, c6 thé cé nhiéu
Camera, mdi camera s& cé 1 ché dd hién thj khac nhau. Chirc ndng nay cho phép chon
ché& dd hién thj twong rng véi Camera.

Aspect: La cach thirc hién thi, c6 nhiéu cach thirc nhu Free Aspect, 16:9 Aspect, Full
HD, QHD... Tuy vao muc dich cia Game dé chon ché& dd hién thj phu hop.

Scale: Gilp phdng to hay thu nho man hinh Game.

Speaker, Stats, Gizmos: Gitp diéu khién 4m thanh hodc céc trang thai trén Game.

Né&u chon Simulator, hé théng gia 1ap man hinh dién thoai, ngudi dung cé thé chon cac
hang dién thoai tai muc Devices, chon kich thwdc & phan Scale hodc thuc hién do ddn man
hinh & céc phan ti€p theo (Hinh 3.10)
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Hinh 3.10. Man hinh giao dién gia |ap dién thoai
3. D6i twong game

Doi twong Game hay con goi la GameObiject, |a tat cd cac thanh phan dwoc tao ra trén mot
Scene. Cac déi twong Game nay cd thé nhin thay trong giao dién Scene va Hierarchy. P& tao
mdi d6i twgng Game, click phai |én Hierarchy hodc vao GameObject rdi chon cac d6i twgng
Game tuong tng (Hinh 3.11).

GameObject Component Services Jobs Window Help

Create Empty Parent Ctrl+Shift+G
Create Empty Child Alt+Shift+N
Create Empty Ctrl+Shift+N
2D Object > Sprites ¥
3D Object > Physics ¥
Effects > Tilernap ¥ -
Light ¥ Sprite Shape H Copy
Audio 3 Pixel Perfect Camera Paste
Video > Sprite Mask Poste A Child
ul 3 Rename

i Duplicate
Ul Toolkit ¥ Delete
Camera

Select Children

Visual Scripting Scene Variables Find References in Scene

Center On Children Set as Default Parent

Make Parent Create Empty

2D Object ¥ Sprites. »
Clear Parent 3D Object > Physics 4
Set as first sibling Ctrl+= Eiess ’ jEsmer ’
- Light > Sprite Shape >
Slignileaioielected Audio > Pixel Perfect Camers
Align With View Ctrl+Shift+F Video > Sprite Mask
Set as last sibling Ctrl+- ul D
. 5 Ul Toolkit >
Toggle Active State Alt+Shift+A oo
Camera
Move To View Ctrl+Alt+F

Visual Scripting Scene Variables

Hinh 3.11. Tao md&i d6i twgng Game bang menu hodc trén Hierarchy

Trong pham vi phan nay, tac gia chi gidi thiéu téng quan mot sé ddi twong game, chi tiét
s& duwoc gidi thiéu ky hon & cac phan sau.
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- Empty Object: Day 1a mot doi twong game rong, chi dung dé danh dau 1 vi tri hodc diéu
khién mot ddi twgng game khac. Mic du 1a déi tugng rdng nhung lai ¢é vai trd quan trong
trong nhiéu trudng hop.

- 2D Object: Chira cdc ddi twong game 2D nhu:

e Sprites: La cac doi twgng hinh anh 2 chiéu (Tam gidc, hinh vuéng, hinh tron, hinh try
tron, ...);

e Physics: La cac d&i twong sprite nhung dugc gan san cac thanh phan vat ly nén cé san
cac tinh chat vat ly.

e Tilemap: Ld mang ludi cac dudng ké dé tao ban d6 cho Game. Unity cé sin cac tilemap
nhu hinh chit nhat, hinh luc gidc, hinh thoi dé ngudi dung lua chon.

e Sprite Shape: Unity thiét ké& sin cac sprite c6 hinh dang cho truéc nhu Closed Shape,
Open Shape.

e Pixel Perfect Camera: Ld mot dang camera hd tro doc cac hinh anh c6 d6 phan gidi
thap.

e Sprite Mask: La m6t cdng cu dung dé thém céc hiéu (rng vao game bang mét na sprite.

Sprites va Tilemap Sprite Shape Pixel Perfect Camera
Hinh 3.12. Mét s8 hinh anh cha déi tugng Game 2D nguyén thay
- 3D Object: La cac ddi twong game 3D, cac d6i twgng nay thudng khéng dwoc quan sét rd
trong méi trudrng 2D. Cac déi twong game 3D bao gdm: Hinh cau, hinh hop, hinh tru... Cac d6i
tuwong nay sé dugc thay rd khi ngudi dung tao du an game 3D.

- Effects: Chira cac d6i twong dung dé tao ra hiéu (rng cho game. Cac d6i tugng hiéu ing
bao gom:

e Particle System: La hé théng tao ra cac hat, tir d6 dé tao cac hiéu &ng sinh ddng nhw
khoi, Iira, vu nd, phao hoa...

e Particle System Force Field: La thanh phan giGp tao nén cac rang budc lyc 1én hé théng
hat.

e Trail: La thanh phén giup tao ra mét vét sdng phia sau déi twong.

e Line: La thanh phdn giup vé cdc dudng trong Unity.

Particle system

Hinh 3.13. Céc hiéu &rng dwoc tao trong Unity (Ngudn: https://docs.unity3d.com)
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- Light: Chra céc d6i twong tao nén anh sang cho khung canh. Cac déi tuwgng dnh sang bao
goém:

e Directional light: Anh sang truc ti€p, 1a dnh sang truc tiép, khdng cé huwéng chiéu.

e Point light: Anh sang diém, chinh 1a cic diém sang tai mot khu vuc cé gidi han.

e Spot light: Day 1a dang anh sang dén pin, dung dé soi @ mot khu vuc nao dé.

e Area light: Dang anh sang vung, chi cé mot vung dugc chiéu sang.

e Reflection probe va Light grobe group: Dang anh sang phan chiéu, hat qua mot vat
khac.

- Audio: B6i twong nay dung dé x&r ly 4m thanh, bao gdbm Audio Source (ngudn 4m thanh)
va Audio Reverb Zone (am thanh khu vuec).

- Video: Giup xtr ly video trong game.

- Ul va Ul Toolkit: D3y |a mot tap cac d6i twong dung dé giup ngudi dung twong tdc nhu hé
thédng menu, anh nén, phan tuy chinh 4m lugng... Chi tiét vé phan ndy s& duoc dé cap &
Chuong 8.

- Camera: Camera la mot doi twong quan trong trong Unity. Camera gilp quan sat man
hinh Game va hién thj cac d6i twong 1én man hinh. Mbi khi tao mot Scene mdi, Unity s& ty
doéng tao ra mét Camera mac dinh. Ngudi dung cé thé tuy chinh mot sé tham sé trén phan
Inspector nhu sau: Background (mau nén cla Camera), Size (Kich thuéc Camera), Clipping
Planes (P6 khuat cia Camera), Target Display (Hién thi &@ man hinh nao). Camera c6 thé duoc
diéu khién bang m3 1énh.

Hinh 3.14. Camera v@&i khung nhin 2D
4. Cac thanh phan chinh trong Unity

Trong Unity cé rat nhiéu Components (thanh phan) dung dé gan vao d6i twong Game va
duoc nhin thay trén thanh Inspector. Cac thanh phan nay s& quy dinh tinh chat cda d6i twong
Game. Mot s8 thanh phan s& dugc gan mac dinh khi tao méi d6i twgng Game nhu Transform,
Renderer... Mot s& thanh phan khac s& tuy vao nhu cau s& dung ma cé thé gan thém nhu
Collider, Rigidbody, AudioSource, Script...

Dé& thém thanh phan mdi, vao menu Component, chon thanh phan tuong (rng, hodc bam
vao nut Add Component trén thanh Inspector. D& xda thanh phan, bAm chudt vao dau ba chdm
& gbc trén, bén phai cta thanh phan, sau dé chon Remove Component. Khi menu hién ra, ta
con thay chirc ndng Reset, chinh 13 khéi phuc lai cdc tham s6 mac dinh cta thanh phan d6 (Hinh
3.15).
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A ) Add Component
Component  Services Jobs Window Help

Add... Ctrl+Shift+A
Mesh Mesh Filter

Effects Mesh Renderer

Physics Skinned Mesh Renderer
Physics 2D lerray 5
Audie

N R

TextMeshPro - Text

,,,,,,
[g v Sprite Renderer
Reset

Move to Front

Move to Back
Remove Component
Move Up

Move Down

Hinh 3.15. Hai cach thém Component mdi cho Game Object va cadch xéa Component

Phan sau day sé gidi thiéu mot s6 thanh phan co ban trong Unity, cac thanh phan khac sé
duoc gidi thiéu & cac chuong tiép theo.

- Thanh phan Transform: Day 13 thanh phan mac dinh cla tat ca cdc d6i twong. Thanh phan
nay bao gdbm 3 dai s6 |a Position quy dinh vj tri vat thé, Rotation quy dinh vé géc quay cla vat
thé va Scale quy dinh vé mirc d6 co d3n cQa vat thé. Thanh phan nay luén mac dinh va khéng
thé xda duoc.

Hinh 3.16. Thanh phan Transform

Dé thay d6i cac tham s6, ngudi dung cé thé dung thanh cdng cu dé di chuyén d6i tuong
trén man hinh Scene hodc nhép gia tri twong &rng vao 6 hodc bam va ré chudt sang trai hodc
sang phai.

- Thanh phan Sprite Renderer: Thanh phan nay gilp két xuat Sprite va diéu khién cach nhan
vat dién ra trong mot canh game. Sprite Renderer cé cac tham sé nhu Sprite quy dinh vé hinh
dang d&i twong; Color quy dinh mau sdc cta ddi twong; Flip quy dinh vé d6 |14t cla déi twong;
Draw mode |a ché dé v&; Mask Interaction quy dinh cach thirc giao thoa cla vat thé va Material
quy dinh vé chat liéu cla vat thé; Sorting Layer va Order Layer quy dinh vé vi tri ma déi tuwgng
nay sé dirng trong Game.

I& ~ Sprite Renderer
Open Sprite Editor

I
y

Simple

MNone

attings
Default

Hinh 3.17. Thanh phan Sprite Renderer
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Thanh phan Sprite Renderer quan trong nhat 13 phan Sprite. Néu thém vao mét Sprite cé
san thi méc dinh sé& 1a hinh dang cho trudc. Néu muén thém vao mdt nhan vat hoat hinh, nguoi
ta s& dung Sprite Editor d& cat cac khung hinh phu hop dé dua vao trong Sprite.

- Thanh phan Rigidbody: Thanh phan nay quy dinh tinh chat vat ly cda déi twgng trong

Game. Cé hai loai la Rigidbody dung cho d6i twong Game 3D va Rigidbody2D danh cho ddi
tuwgng Game 2D.

Rigidbody 2D

Dynamic
Material

Discrete
Start Awake

Mone

Mothing
MNothing

Hinh 3.18. Thanh phan Rigidbody2D
Thanh phan Rigidbody cé mét sé tham s6 co ban nhu trong Bang 3.1:
Bang 3.1 Cac thuéc tinh co ban trong thanh phan Rigidbody2D

Thudc tinh Chirc nang

Body Type Dinh nghia kiéu vat ly, néu la Dynamic |a dang déng, dugc thiét k& mac
dinh céc tinh chat, Kinematic |a dang dong nhung dugc thiét ké dé diéu
khién trong phan lap trinh, va Static 1a dang tinh, khdng diéu khién
duoc.
Material Day la chat liéu vat ly cho d6i twong. Chat liéu vat ly s& cé céc tinh chat
nhu lyc ma sat va dd ndy clda déi twong. Chat liéu vat ly c6 thé duoc
tao ra bang cach trong Project, click phai chon Physics Material

Simulated Thudc tinh nay néu dugc danh dau, nd sé& két hgp vdi thudc tinh
Dynamic cta Body Type
Mass La khdi lvgng cla vat thé. Néu danh diu vao Use Auto Mass thi khéi

lwong s& duogc 1y mac dinh, khdng phu thudc vao khéi lvgng ngudi
dung nhap vao.

Drag Luwc can tac dong Ién vi tri khi chuyén dong (Linear Drag) hodc khi quay
(Angular Drag)

Gravity Scale Dinh nghia géc ma Game Object bj anh huwdng bdi trong luc

Collision Dinh nghta hinh thirc va cham giira céc vat thé vdi hai loai la Discrete

Detection (va cham roi rac) va Continuous (lién tuc)

Sleeping Mode Thudc tinh nay giup cho GameObiject roi vao trang thai “ngt dong” khi
& ché d6 nghi dé tiét kiém CPU.

30



Lap trinh Game 2d vadi Unity C#

Constraints Cé dinh ddi tuwgng 2D khi né chuyén dong, c6 thé cd dinh theo vi tri
(Freeze Position) hodc ¢ dinh theo géc quay (Freeze Rotation).

- Thanh phan Collider: Day |13 thanh phan gilp xac dinh sy va cham cla vat thé véi mot vat
thé khdac. Thanh phan nay 13 mét d6i twong vé hinh, bao xung quanh vat thé. Collider cé nhiéu
loai, 4p dung cho cac vat thé 2D hodc 3D (Hinh 3.19).

Hinh 3.19. M6t s6 loai Collider 3D (trai) va 2D (phai)

M6t s& thanh phan collider dwoc gan san vdi d6i twong game, mot s6 thanh phan khac thi
ngudi dung phai ty thém vao. Hinh 3.20 biéu dién 1 thanh phan Box Collider 2D dién hinh, mot
s6 tham sé co ban duoc liét ké trong Bang 3.2.

O ~ Box Collider 2D

B
dhb

Hinh 3.20. Box Collider 2D
Bang 3.2. Cac thudc tinh co ban trong thanh phan Box Collider 2D

Thudc tinh Chirc nang

Edit Collider DAy 13 thudc tinh cho phép thay ddi vj tri cac diém trong Collider, khi
click vao nut nay, ngudi dung cé thé thay déi cac diém cham bao quanh
vat thé

Material Day la chat liéu vat ly cho déi twong (xem Bang 3.1)

Is Trigger Thudc tinh nay néu dugc danh dau, nd sé& két hgp vdi thudc tinh
Dynamic cta Body Type

Mass La khdi lvgng cla vat thé. Néu danh diu vao Use Auto Mass thi khéi

lwong s& duogc |1y mac dinh, khdng phu thudc vao khéi luvgng ngudi
dung nhap vao.

Drag Luwc can tac dong Ién vi tri khi chuyén dong (Linear Drag) hoac khi quay
(Angular Drag)

Gravity Scale Dinh nghia géc ma Game Object bi anh huwdng b&i trong luc

Collision Dinh nghia hinh thirc va cham giira céc vat thé véi hai loai 1a Discrete

Detection (va cham roi rac) va Continuous (lién tuc)
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Sleeping Mode Thudc tinh nay gidp cho GameObject roi vao trang thai “ngt dong” khi
& ché d6 nghi dé tiét kiém CPU.

Constraints Cé dinh ddi tuwgng 2D khi n6é chuyén dong, c6 thé cd dinh theo vi tri
(Freeze Position) hodc ¢d dinh theo géc quay (Freeze Rotation).

- Thanh phan Audio Source: Thanh phan Audio Source giup quan ly &m thanh trong Unity.
Thanh phan nay cé thé Ia moét Game Object (néu né dwoc thém vao Hierarchy), hodc 1a mot
Component (néu né dugc thém vao mét Game Object). D& thém ddi twgng Audio Source, click
phai |én Hierarchy, chon Audio, chon Audio Source. Hodc vao mdt Game Object, chon Add
Component, chon Audio Source. Hinh 3.21 minh hoa Audio Source, Bdng 3.3. minh hoa mot so

thudc tinh co ban.

Logarithmic Rolloff
1

Hinh 3.21. Thanh phan Audio Source

Lwu y: Thanh phan nay quan trong nhat la tap tin &m thanh, can tai vé tap tin &m thanh
trudc va dé né trong Project, sau dé kéo vao thudc tinh Audio Clip. Néu mudn thiét 1ap nhac
nén, can thiét Iap tap tin nhac tai Audio Clip, d& ché& d6 13p bang cach tick chon Loop.

Bang 3.3. Mét sé thudc tinh chinh cta Audio Source

Thudc tinh Chtrc nang

Audio Clip Tham chiéu t&i tap tin &m thanh can chay

Output Mac dinh &m thanh s& duoc xuat tryc ti€p 1én Audio Listener cla Scene
Mute Né&u dugc chon, am thanh sé bj tat

Play On Awake | Néu duoc chon, &m thanh s& tu déng choi ngay khi Scene duoc khéi chay
Loop Lap lai bai hat hoac am thanh da phat

Volume Tinh chinh &m lwgng cdia &m thanh

Pitch Tinh chinh cao d6 ctia &m nhac, gitp nhac chay nhanh hodc cham

3D Sound Tuy chinh 4m thanh trong khdng gian, giip nghe dwgc 4m thanh khi dén
Settings gan vat thé hoac khéng nghe 4m thanh khi & xa vat thé

Rolloff Mode Xac dinh cac thé loai bién mat cia am thanh
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5. Thanh phan két ndi (Joint 2D) trong Unity

Thanh phan Joint gitp gan k&t vat nay vao vat khac. C twdng twong, ta cé 1 qua cau dung
dua trén mét sgi day xich, mét banh xe 1an trén dudng hodc mot day chun cé thé con dan dé
kéo mot vat hodc 1 canh clra gan véi mot ban [é. Tat ca nhitng dieu dé dwoc thé hién thong
qua Joint. Unity hd trg nhiéu thanh phan két néi nhu Distance Joint 2D, Fixed Joint 2D, Friction
Joint 2D, Hinge Joint 2D, Relative Joint 2D, Slider Joint 2D, Spring Joint 2D, Target Joint 2D va
Wheel Joint 2D (Hinh 3.22). Cac thanh phan Joint 2D bat budc di kém véi thanh phan Rigidbody
2D, nén khi thém mdi thanh phan nay vao thi hé théng ty dong thém Rigidbody 2D. D& thém
thanh phan Joint vao Game Object, chon Add Component, g Joint 2D, chon loai két ndi twong
(rng. Cac thudc tinh chung ctia thanh phan Join dwoc thé hién nhu trong Bang 3.4, ngoai ra moi
thanh phan s& cé cac thudc tinh dac trung riéng, s& duoc gidi thiéu sau. Hinh 2.23 minh hoa
mot sé thudc tinh cda Joint 2D.

search

% Distance Joint 2D

Hinh 3.22. Cac thanh phan két néi Joint 2D

Connected Rigid Body 2D
(Body Type: Kinermatic)

Connected Anchor

Loai Joint ?

Game object
(co Rigid Body 2D vé Joint)

Hinh 3.23. Mét s6 thudc tinh chung trong Joint 2D
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Bang 3.4. Cac thudc tinh chung cta Joint 2D

Thudc tinh Chirc nang

Enable Collision Thudc tinh nay néu duwoc kich hoat, s& cho phép x{r ly va cham giira 2
vat

Connected Rigid | Pay chinh |3 d&i twgng sé dung dé két ndi tdi, lvu y d6i twong nay

Body phai chira Rigid Body 2D. Va trong thudc tinh nay, phai thiét |1ap Body
Type vé Kinematic.

Auto Configure | Tu tim diém neo cua ddi twong duwoc két ndi tdi. NEu dwoc bat, ban

Connected Anchor khdng can nhap toa do trong phan Connected Anchor.

Anchor La toa d6 dung dé neo, mac dinh 13 0,0 nghia 13 & tdm cha d6i twong

Connected Anchor La toa do neo trén vat thé két ndi tdi, mac dinh 13 0,0 nghta 13 & tam
doi twong

Break Force Luc dé bé gay két ndi. NEu dé Infinity 13 khéng bao gid bj bé gay

Break Action Hanh dong dé b& g3y ndi két, mic dinh 1a Destroy

- Thanh phédn Distance Joint 2D: Thanh phan nay gilip gan két 2 vat theo mot khodng cach
nhat dinh. Thuéc tinh Distance quy dinh khoang céch gilra 2 vat thé, thudc tinh Max Distance
Only quy dinh khodng cach t6i da cla hai vat thé d6 (Hinh 3.24)

% v Distance Joint 2D

Hinh 3.24. Minh hoa thanh phan Distance Joint 2D

- Thanh phén Fixed Joint 2D gitip gdn mot vat vao mot vat khac, thanh phan nay cé thém
thudc tinh Damping Ratio la mic dd giao ddng nhanh hodc chdm va Frequency |3 tin s6 dao
doéng

7 v Fixed Joint 2D

Hinh 3.25. Minh hoa thanh phan Fixed Joint 2D
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- Thanh phén Friction Joint 2D cho phép m6 RS RS
phdng hiéu (rng ma sét gitra hai vat thé, kiém
soat su trwot chia cac déi twong trong khéng gian
2D, giup chudng tuong tac véi nhau theo cach
thuc té hon. Loai két néi nay thuong dung dé
minh hoa qua trin mét vat thé bj anh hudng mai
ma sat khdng khi hodc ma sat véi mot vat thé
khac.

Hinh 3.26. Thanh phan Friction Joint 2D

- Thanh phén Hinge Joint 2D cho phép m6 phdng gén ban I8 giita 2 d&i twgng. Khi hai d6i
twong gan véi nhau bang Hinge Joint 2D, vat thé cé thé roi xudng nhung sé& bj xoay tron theo
diém d3 gan, viéc nay giéng nhu hai vat gan vao nhau bdi ban 1é. Hinge Joint 2D ¢ mo6t 8
thudc tinh quan trong nhuw Motor 13 thiét |1ap déng co cho phép quay, Angle 1 géc quay tdi da
cla vat (Hinh 3.27).

~ Hinge Joint 2D

Hinh 3.27. Minh hoa thanh phan Hinge Joint 2D

- Thanh phén Spring Joint 2D ciing giéng nhu Hinge Joint 2D, Spring Joint 2D cho phép gan
vat nay vao vat khac nhung bang day cao su, khi d6 sirc ndng ctia vat s& lam cho vat roi xuéng
nhwn s& bi niu lai badng mdt day cao su vo hinh (Hinh 3.28). Thanh phan nay cé thém mot s6
thudc tinh lién quan nhu Distance la khoang cach 16 xo, Damping Ratio la ti 1é co dan cta 10 xo,
Frequency la tan s6 giao déng clta |0 xo.

2 - Spring Joint 2D

Hinh 3.28. Minh hoa thanh phan Hinge Joint 2D
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Ngoai nhirng thanh phan két néi dugc néu trén day, Unity con cd rat nhiéu thanh phan két
ndi khac nhu Target Joint 2D va Wheel Joint 2D... Cdc thanh phan két néi nay cling 6 tinh chat
twong ty nhw cac thanh phan d3 néu.

6. Chat liéu trong Game

Trong Unity, chat liéu dugc dung dé tao nén bé mat cho vat thé. Chat liéu cd hai loai 1a chat
liéu thuong dung (Material) va chéat liéu vat ly (Physic Material). D& tao chat liéu, click phai lén
thu muc trong Project, chon Create, chon Material (Hinh 3.29). Thuc hién twong tu véi Physic

Material va Prefab.

Create
Show in Explorer

Open

Delete

Rename

Copy Path Alt+Ctrl+C
Open Scene Additive

View in Package Manager

Import New Asset...

Import Package >
Export Package..

Find References In Scene

Select Dependencies

Refresh Ctri+R
Reimport

Reimport Al

Extract From Prefab

Update UXML Schema

Generate Lighting Ctrl+Shift+L
View in Import Activity Window

Open C# Project

Properties..

Folder

C# Script
0

Visual Scripting

Shader

Shader Variant Collection
Testing

Playables

Assembly Definition
Assembly Definition Reference
Text

TextMeshPro

Scene
Scene Template From Scene
Scene Template

Scene Template Pipeline
Prefab

Prefab Variant
Audio Mixer

Material
Material Variant

Lens Flare

Render Texture
Lightmap Parameters
Lighting Settings

Custom Render Texture

Animator Controller
Animation

Animator Override Controller
HAvatar Mask

Timeline

Signal

Physic Material

Hinh 3.29. Tao mé&i Material

Luu y: D& dé dang quan ly Project, ngudi ta thudng tao ra cac thu muc trong Assets cla
Project va tao cac ddi tuwong trong dd. Vi du thu muc Scenes s& luu cac Scene, thuy muc
Materials s& luu cac chat liéu, thu muc Scripts s& lwu cdc m3 ngudn, thu muc Prefabs s& luu

cac Prefab.

e Chat liéu Material: La dang chat liéu gilp tao hinh cho d6i twong game. Cé thé tao
hinh cho d6i twgng game bang mau sac thong thwdng hodc mau anh kim loai hoic tir
mét hinh nao dé. Material cé cac thudc tinh nhu trong Bang 3.3.

Bang 3.3. Cac thudc tinh clia Material

Thudc tinh Chirc nang

Shader La cac dang hinh cu thé cha Material. Unity cho phép thiét 1ap hinh dang
theo cac dang cu thé nhat dinh. Ngudi dung cé thé thiét |ap cdc tham sé
mac dinh bang cach chon Standard

Render Mode Ché& dd hién thi, cé thé thay d6i ché dé nay bang cach viét 1énh. Unity cé
cdc ché d6 nhu Opaque: hién thi mac dinh, khéng trong sudt; Cutout: hién
thi v&i ché do trong subt vai texture; Transparent: hoan toan trong sudt va
Fade: |a ché d6 d6 béng.

Albedo Thudc tinh cho phép chon mau sic hodc hinh anh dé hién thij Ién vat thé.
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Metalic Thudc tinh nay cho phép thé hién dnh kim Ién vat thé, nghia la cho phép
hién thi vat thé theo dang kim loai

Smoothness Thudc tinh cho phép thiét 1ap mirc d6 lam tron cla vat thé

Normal Map Cho phép thém vao phan goé gé cia mot birc anh

Tiling va Obset

Tham sé thé hién mat do cda birc anh va khoang cach phu hop gitta cac anh

Hinh 3.30. Cac thudc tinh chinh ctia Material

e Chat liéu Physic Material: La dang chat liéu vat ly dung dé ap tinh chat vat ly 1én déi
twong. Chat liéu nay dugc gan vao trong thanh phan RigidBody cla cac ddi twong
Game. Physic Material c6 cac thudc tinh nhu trong Bang 3.4.

Hinh 3.31. Cac thudc tinh cta Physic Material

Bang 3.4. Cac thudc tinh clia Physic Material

Thudc tinh

Chirc nang

Dynamic Friction

Ma sat déng, day la dang ma sat khi vat thé chuyén dong |én mot vat thé
khéc, hé s6 ma sat déng s& tir 0 dén 1.

Static Friction

Ma sat tinh, day |a dang ma sat khi vat thé va cham v&i mot vat thé khdc,
hé s& ma sat dong sé tir 0 dén 1.

Bounciness

Thudc tinh nay cho phép thiét 1ap d6 nay cla vat thé khi va cham, d6 nay
cogidtritr 0 dén 1

Friction Combine

Thudc tinh nay cho phép tinh todn Iwc ma sét gitta hai vat thé, cé cac
phuong phdp tinh nhu Average (trung binh), Minimum (T&i thiéu), Multiply
(Nhan 1én), Maximum (Téi da)

Friction Combine

Thudc tinh nay cho phép tinh todn dé nay gilra hai vat thé khi cham nhau,
cac phuong phap tinh cling nhu cta lyc ma sat.
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7. Thiét l1ap Prefab

Trong lap trinh Game, Prefab 1a mét khai niém quan trong dung dé thiét 1ap déi tuwgng sau
nay cé thé dung lai nhiéu Ian. Vi dy: Tao 1 vién dan dé sau nay ban nhiéu Ian, tao 1 vat can dé
nd xuat hién ngiu nhién, tao 1 bong hoa dé né roi ngiu nhiéu... Cach thuc hién nhu sau (Hinh
3.32):

Bwdc 1: Trén Hierarchy, tao 1 d6i twong can thyc hién, tién hanh thém céc thanh phan can
thiét, viét cac script can thiét.
Bwdc 2: Nhap chon, kéo déi twong vao thu muc chira & Project.

Bwéc 3: Xda dbi tuwong trén Hierarchy. Bay gid, d6i twong da 13 mot Prefab, nam trong
Project.

Budrc 4: Khi can dung, cé thé viét code dé goi d6i twong hodc kéo ddi tugng |én Scene. C6
thé kéo nhiéu Ian, moi [an 1a mot déi twong game. Khi thay déi cac tinh chat trong déi twong
& Project, cac d6i twong anh xa trén Scene sé thay déi theo.

Hinh 3.32. Thiét |ap Prefab

8. Két chwong

Chuong nay gitup doc gia lam quen vdi cac thanh phan chinh trong Unity nhu cach thiét [ap
cho ngudi choi, hé théng menu, cac thanh cong cu trén giao dién chinh, cac d6i twong 2D trong
game, cac thanh phan va méi quan hé giira ching. Ngoai ra, chuong nay ciing gidi thiéu cac
thanh phan két néi Joint va cac chat liéu dé thuc hién hiéu &ng trong game.

Bai tap

1. Trong Project Settings hay giai thich cdc tham s6 trong phan Horizontal va Vertical. Néu
muén vat roi nam ngang thi can diéu chinh tham sé gi? Giai thich chirc ndng External Tools.

2. Hay thyc hanh nhiing mot md hinh 2D tir Asset Store vé du an Unity.

3. Tao 1 d6i twgng Empty Object va mot ddi twong |a Square. Thiét 14p Square cé d6 co din
X la 5, Empty Object c6 vi tri X |a -2.5, Square |a con ca Empty Object. Thuc hién cac phép co
dan va quay; [an luvot chon Center, Pivot, Global, Local dé thay két qua.
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4. Hay tao cac d6i twong 2D Object, thém mau, dat tén cho déi twgng. Nhan Play dé thay
két qua.

5. Giai thich cédc tham s& chinh trong Rigidbody2D.
6. Giai thich céc tham s6 chinh cta Box Collider 2D.
7. Audio Source dung dé lam gi? Thuc hanh tao nhac nén cho game bang Audio Source

8. Trong Unity, hdy thuc hanh cac thanh phan két ndi nhu Distance Joint 2D, Fixed Joint
2D, Friction Joint 2D, Hinge Joint 2D, va Spring Joint 2D. Giai thich vai tro cta thudc tinh
Connected Regid Body, Anchor va Connected Anchor trong cac thanh phan két ndi nay.

9. Trong Unity, chat liéu la gi? H3y néu su khac nhau gitra Material va Physic Material.

10. Prefab la gi? Cach tao mét Prefab.
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Chuwong 4. Ky thuat viét Iénh C# trong Unity

Mot trong nhitng kj thuat quan trong trong |ap trinh Game d6 chinh 13 viét Iénh. Unity ho
tro viéc viét 1énh bang nhiéu ngén ngit, nhwng phé bién va dugc nhiéu ngudi dung van 1a C#.
Chuong nay s& gidi thidéu cach tao Iénh va viét Iénh trong Unity bang C# dua trén bo Visual
Studio.

1. Tao Iénh trong Unity

Unity hd trg 3 ngdn ngit 1ap trinh 1a C#, Java Script, va Boo (mot ngdn ngit twa Python).
Trong ba ngdn nglt nay thi C# van 1a ngdn ngit duwoc cdng dong si dung nhiéu nhat vi dé st
dung va cé thé tich hop vao trong bé Visual Studio va Visual Studio Code. Gido trinh nay chi
hudng dan bang ngdn ngit 1ap trinh C# trén bd Visual Studio 2022 va trén hé diéu hanh
Window. Cdac thao tac cai dat véi Visual Studio Code, hodc cai dat trén hé diéu hanh khac
Window, déc gia cé thé tim kiém trén Internet.

DE cai dat, can tai bd Visual Studio Installer tir trang web clia Microsoft, sau d6 cai dat cac
goi lién quan. Dé Visual Studio ho tro t6t viet m3 1énh va goi y ma 1&nh véi C# trong Unity, can
chon 2 muc la .NET desktop development va Game development with Unity (Hinh 4.1).

e m] b
\ciial Caiadllia limctalla.
Modifying — Visual Studio Community 2022 (2) — 17.6.3
Workloads  Individual components ~ Language packs  Installation locations
- contral for Python. asynchronous event-driven JavaScript runtime. ] | |

Installation details

+ Visual Studio core editor

Desktop & Mobile (5
esktop obile (5) * .NET desktop development

gg .NET Multi-platform App Ul development BB NET desktop development ~ Game development with Unity
Build Android, iOS, Windows, and Mac apps from a single '—.-.:I Build WPF, Windows Forms, and console applications + Included
o ng C# wi TMA sing C, sic, and Fé with . . ame... . .
codebase using C# with .NET MAUL using C#, Visual Basic, and F# with .NET and .NET Frame V' Visual Studio Tools for Uity
' C# and Visual Basic
~ Optional
#+— Desktop development with C++ m M Universal Windows Platform development Unity Hub
Build medern C++ apps for Windows using tools of your MM Create applications for the Universal Windows Platform IntelliCode
choice, including MSVC, Clang, CMake, or MSBuild. with C#, VE, or optionally C++. HLSL Tools
*7] Mobile development with C++
Build cross-platform applications for iG5, Android or
Windows using C++.
Gaming (2)
53 Game development with Unity L,':_:\J Game development with C++
Create 20 and 3D games with Unity, a powerful cross- Use the full power of C++ to build professional games
platform development environment. powered by DirectX, Unreal, or Cocos2d.
Other Toolsets (5
Location Remove out-of-support components
C:\Program Files\Microsoft Visual Studio\2022\Community
By continuing, you agree to the license for the Visual Studio edition you selected. We also offer the ability to download other software with Visual Total space required 0B

Studio. This software is licensed separately, as set out in the 3rd Party Notices or in its accompanying license. By continuing, you also agres to those

licenses. Install while downloading + Close

Hinh 4.1. Cai d&t Visual Studio gitp Unity ho tro viét 1énh C#

D& mé& mic dinh m3 Iénh bang cong cu Visual Studio (hoic Visual Studio Code), ngudi dung
can thiét 1ap trén Unity bang cach vao Edit, chon Preferences, trong muc External Tools, chon
Microsoft Visual Studio 2022 tai External Script Editor, tich vao 2 muc la Embedded Packages
va Local Packages (Hinh 4.2).

DE& tao ra ma |&nh va gdn cho mét déi twong trén Unity, trudc hét, can tao mot thu muc
trong Project c6 tén 13 Scripts (c6 thé tao tén thu muc khac). Click phai [én thu muc, chon
Create, chon C# Script, dat tén cho tap tin va nhan Enter. M& tap tin bang cach nhap déi chuot,
Unity s& m& tap tin bang cdng cu Visual Studio 2022.
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@ Preferences - O x

External Tools

Regenerate project files
Image application -

Browse

&t up a custom tool or install one of the f

Copy Path

Hinh 4.2. Thiét |ap d& Unity m& mac dinh trén bo Visual Studio 2022

0 Ffile Edt View Gt Project Buid Debug Test Anahze Tools Extensions Window Help FirstP
i@~ H-£EE - 4 - | [Debug -|[anycPu ~| P AtachtoUnity ~ D> ¢F - | BB [ ci [t =% | R o

Solution Explorer M MyFirstClass.cs + x [eITNFEs
agle ) N5 Assembly-CSharp || %g MyFirstClass -
| Search Solution Explorer (Ctrl+;) P+ 1 —using System.Collections;

I

s22un05 2320

£ Solution ‘FirstProject’ (1 of 1 praj 2 using System.Collections.Generic;
4 53 Assembly-CSharp 3 using UnityEngine;
b 8 References 2
4 [T Assets
4 [ Saripts & Unity Script | 0 references
b C# MyFirstClass.cs ol 5 —lpublic class MyFirstClass : MonoBehaviour
N
7 ; // Start is called before the first frame update
| @ Unity Message | 0 references

8 =H void Start()
9 ' {

109 [ ]

11 LY

12 :

13 ‘ // Update is called once per frame

i ® Unity Message | O references

14 -I!  void Update()

15 {

16

17 }

18 1

19

Hinh 4.3. Tao tap tin MyFirstClass.cs vd mé bang Visual Studio 2022

Lwu y: Tén tap tin phai giéng véi tén cla I6p, néu khdng Unity s& coi 1a 16i m3 ngudn va
khoéng nhan duoc [énh.

2. Viét va gan Iénh cho d6i twong
Khi tao m&i m3 I&énh, Unity tao san 1 1&p véi 2 ham méc dinh 13 Start() va Update():

- Ham Start(): Dung dé khdi tao cac gid tri, khi bat dau game chay, s& chay vao ham nay
trudc, va cac gia tri bién, ham néu mudén duwoc khdi tao s& dugce viét trong ham nay.

- Ham Update(): Duoc dung dé cap nhat gia tri theo tirng frame (khung), nghta khi nguoi
dung viét Iénh vao ham nay, cac gia tri sé dwoc cap nhat khi Game chay qua tirng frame.
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Ngoai hai ham mac dinh nay ra, Unity con ¢ cdc ham khac nhu FixedUpdate() dé cap nhéat
gia tri theo thoi gian, cdc ham quan ly va cham... Cic ham nay s& duwoc [an lugt gidi thiéu & cac
phan sau.

DE& gan m3 lénh cho d6i tugng, ¢ 2 cach:

Cach 1: Lva chon d&i twgng can gan trong phan Hierarchy, nhap chudt vao tap tin ma |énh,
kéo va tha I&n Inspector. Hodc cé thé kéo tap tin C# vao thang d6i twong trén Scene (Hinh 4.4).

Hinh 4.4. Gn tap tin m3 ngudn lén d6i tugng

Cach 2: Chon ddi tugng, trong phan Inspector, chon Add Component, gd tén tap tin cla
ma lénh.

Add Component

Search

B My First Class
v First Class

Hinh 4.5. Thém m3 |énh vao trong thanh phan clda déi twgng Game

Luu y 1a khi m3 1énh viét sai, néu gdn vao trong Unity, thi s& bj bao 16i (Hinh 4.6)

32 ' // Update is called once per frame
' ® Unity Message | 0 references

33 ' void Update(

34 R

-
Hinh 4.6. Unity bao 15i sai khi viét Iénh sai tai ham Update()
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Lap trinh Game 2d vdi Unity C#

Unity cho cho phép khai bdo cac kiéu dit liéu co ban (cha ngdn ngit lp trinh C#) va khai
bdo thém céc kiéu di liéu khac nhu GameObject, Text, Vector... thé hién nhu trong Bang 4.1

Bang 4.1. Cac kiéu di¥ liéu trong C# (Ngudn: unity3d.com)

Ki€u di liéu

M6 ta

Vidu

Float

Cho phép khai bdo sé thyc nhu 0.5 hoac
13.25.

private float x = 0.5f;

cho bat ky doi twong Game nao, vi du Audio,
Text, Transform,...

Integer Cho phép khai bdo s6 nguyén, vi du 5 hodc | private int y = 10;
100.

Boolean Luwu trir gid tri true hodc false private bool f = true;

String Luu trit chudi ky ty nhu tén hodc thong bdo | private string str = "Hello

everyone";

Char Luu trir ky tw don, ki€u nay thudng it st | private char ¢ = "a’;
dung

Enums L3 mot tap cac gid tri, thudng dung trong E{’Ublic enum ForceMode
kiéu dir liéu cho phép chon lya Force = 1,

Impulse = 2,
)i

Vectors Dung dé luu trir 1 vector vai cdc gid trj X, Y, | Vector2 vt2 = new Vector2(1e,

7 20);
- Vector 2: Chi c6 chiéu X va Y trong toa do 2
chiéu;

- Vector 3: Co gid tri X, Y va Z trong hé toa do
3 chiéu;
- Vector 4: La vetor vdi X, Y, Zva hé toado W

GameObject | Dung dé lwu trir mot ddi twgng Game, vi dy | public GameObject gameObj;
Sprite, Audio... GameObject thuong chira
cac thudc tinh nhuw Transform hodc cac
thanh phan trong d&i twong Game duoc gan

Lists La mét danh sich cac 16p hodc déi tuwgng. | public List<GameObject> L;
Danh sach céc d6i twong nay dugc dung nhu
mot ArrayList, c6 cdc ham dé x& ly dir liéu
nhu thém, xéa, d€m sé phan t...

Dictionaries | La mdt danh sach véi mbi phan tir cé 2 thanh | Dictionary<int, int> D = new
phan |a key va value. Vi dy, cé thé tao ra mét Dictionary<int, int>();
danh sach cac thanh phan vai name (key) va
age (value).

Object “Object” 1a mot kiu dic biét, né cé thé gan | private Object gameObj;

4. Khai bao va sir dung bién

Bién trong |ap trinh C# duwgc st dung nhu 1a mot tham s6 dau vao dé cho phép ngudi dung
thay d6i gid tri. Bién c6 hai loai: Bién cuc b6 1a bién khai bdo va chi st dung trong |&p d6, khong
cho phép ngudi dung thay déi; Bién toan cuc cho phép ngudi dung thay déi bén giao dién

Unity.
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Vi du: Khai bdo mét bién speed (téc dé) véi ki€u truy xudt 13 private nhu sau trong 16p
MyFirstClass vira tao:

& Unity Script (1 asset reference) | 0 references
-lpublic class MyFirstClass : MonoBehaviour

{
I private float speed = 0;
// Start is called before the first frame update

E @ Unity Message | 0 references
= void Start(ﬂ

¢
}

Hinh 4.7. Khai bdo bién cuc bé vdi tir khda private

Luc nay bién speed |a bién cuc b, nd chi cé hiéu lwc bén trong 1&p nay va khéng thé can
thiép tlir bén ngoai. D& bién speed thanh toan cuc, ¢ 2 cdch nhw Hinh 4.8:

- Cach 1: Chuyén private thanh public
- Cach 2: Thém chi thi SerializeField 1én trudc 1énh khai bdo bién

& Unity Script (1 asset reference) | 0 references
-lpublic class MyFirstClass : MonoBehaviour

{

//public float speed = @; Cach 1
[SerializeField]

private float speed = 0; // Cach 2

// Start is called before the first frame update

@ Unity Message | 0 references
void Start()

{
Co

}
Hinh 4.8. Hai cach khai bao bién toan cuc

Né&u khai bdo bién toan cuc thi bién nay sé duoc hién thi 1én bén phan Component cta déi
twong Game trong Unity, lUc nay ngudi dung cé thé gan gia tri ban dau cho bién. Sau khi khai
bdo nhu Hinh 4.8, lvu lai m3 ngudn, sé thay bién hién [én nhu trong Hinh 4.9. Ngudi dung ¢
thé thay d6i cac gid tri bang cach g& vao hodc dung chudt kéo va ré chudt nhw cac tham sé
thudng thdy trén Unity Component.

+ My First Class (Script)

Add Component

Hinh 4.9. Bién toan cuc sé hién l1én bén phan Component cla d6i tugng Game

Mot sé kiéu tham s6 dac biét khac nhu sau:
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- Kiéu tham sé dang GameObject: Khi khai bao ki€u di¥ liéu nay, trén Unity c6 thé dua
vao mot d&i twong 1a GameObject bang cach kéo mot d8i twong trén Scene hodc trén Hierarchy
(Hinh 4.10).

er Default

@ Unity Script (1 asset reference) | 0 references
—lpublic class MyFirstClass : MonoBehaviour

{

! [Serializerield]
1 private GameObject gameObj; —

Hinh 4.10. Khai bdo d&i twgng Game Object va thyc hién kéo mot EmptyObj dé khéi tao

- Kiéu tham sé la mét danh sdch: Khi khai bdo mét danh sich, nguwdi dung cé thé thém
phan t& cho danh sach bang cach nhan vao dau +, kiu danh sach cé thé |3 kiéu nguyén thiy
hodc kiéu Game Object (Hinh 4.11).

@ Unity Script (1 asset reference) | 0 references
-lpublic class MyFirstClass : MonoBehaviour

{
i [SerializeField]
| private List<int> List;

Hinh 4.11. Khai bdo tham bién kiéu List va thém vao mot tap cac phan tl

- Kiéu tham sé la mét tdp tin: Néu khai bao kiéu tham s6 1a mot tap tin, khi muén truyén
tham s8, chi can kéo tap tin d6 vao tham s6. Vi du, néu tham sé la mdt AudioClip thi chi can
kéo tap tin audio trong Project vao dé gan gid tri ban dau (Hinh 4.12).
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Hinh 4.12. Kiéu tham s& I3 mot thanh phan AudioClip

- Kiéu tham sé lad mét enum: Kiéu nay s& hién mdt ComboBox dé ngudi dung lwa chon céc
gid tri (Hinh 4.13).

1 reference
—public enum ForceMode
{
i Force = 1,
1 Impulse = 2,
3 Acceleration = 3, ~ My First Class (Script)
' VelocityChange = 4
[ }l

& Unity Script (1 asset reference) | 0 references
—public class MyFirstClass : MonoBehaviour

{

~ Force

Impulse

Acceleration

[SerializeField]

. Velocity Change
private ForceMode forceMode; .

Hinh 4.13. Tao mot danh sach Iya chon bang kiéu Enum

- Kiéu tham sé la mét Vector: Néu khai bao kiéu tham s6 |a Vector2 hodc Vector3, hé théng
s hién |én cac gid tri X, Y, Z twong rng vdi loai Vector dé dé ngudi dung dién gid tri.

® Unity Script (1 asset reference) | 0 references
—jpublic class MyFirstClass : MonoBehaviour

{
' [SerializeField]

v My First Class (Script)

Hinh 4.14. Kiéu tham s6 13 mdt Vector2
5. Mot sé phuwong phap xr ly m3a l1énh

Sau day la mot s6 phuong phdp x& ly ma 1énh co ban trong Unity ma ngudi ta thudng
dung:

- Giao dién Console va Error Messages: Giao dién Console |a giao dién dung dé xuat mét
s6 cau |énh hodc théng bdo ra man hinh. Khi cé 16i sai, Unity s& xuat ra |6i tai clra s6 Error
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Messages (xem lgi Hinh 4.6). Lénh sau day khai bdo mét bién ban dau count = 1, bién nay s&
tdng sau moi frame va dwoc xuat ra tai clra s6 Console (Hinh 4.14) sau khi nhan nut Play.

& Unity Script (1 asset reference) | 0 references
—lpublic class MyFirstClass : MonoBehaviour

{
I . private int count = B;
@ Unity Message | 0 references
void Start()

2
¥
// Update is called once per frame

@ Unity Message | 0 references
- void Update()

Debug.log(count.ToString());
count++;

L)
}

Hinh 4.14. Xuat két qua sau moi frame

- Dung ham GetComponent<> dé Idy thanh phén: P& 1dy mét thanh phan nao dé trén doi
tuwong Game, ngudi ta dung ham GetComponent<[tén thanh phan]>() va truyén vao tén thanh
phan cho ham. Ham nay thuong dugc goi trong ham Start(). Vi du: Déi twong Circle cé thanh
phan la AudioSource, trong ma nguén muén lay thanh phan nay, nguoi ta khai bdo mot doi
twong AudioSource va ldy bang ham GetComponent<>() nhu trong Hinh 4.15.

= Hi ai @ 2

er Default

@ Unity Script (1 asset reference) | 0 references
—jpublic class MyFirstClass : MonoBehaviour

{
I private AudioSource audioSource;

1 & Unity Message | 0 references
=¥ void Start()

{
‘ ' 3 audioSource = GetComponent<AudioSource»();

. }
Hinh 4.15. L4y thanh phan AudioSource bang m3 lénh
6. Cac ham va su kién trong Unity

- Xtr ly phim miii tén: Unity ho trg tyw dong phim mii tén trdi, phai 1én xudng bang khai
niém “Horizontal” va “Vertical”. Dé sir dung phim mdii tén trai, phai, 1én xuéng, cé thé dung
lénh Input.GetAxis() hodc Input.GetAxixRaw(). Vi du sau day s& lam cho d&i tugng di chuyén
qua trai, phai, 1én xuéng khi nguwdi dung nhan cac phim miii tén trén ban phim (Hinh 4.16).
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® Unity Script (1 asset reference) | 0 references
—lpublic class MyFirstClass : MonoBehaviour

{
. private float speed = 5.0f;
E // Update is called once per frame
' @ Unity Message | 0 references
=1, void Update()
E E float x = Input.GetAxis("Horizontal");
! | float y = Input.GetAxis("Vertical");
E ; transform.Translate(new Vector2(x,y)*speed*Time.deltaTime);
L3
}

Hinh 4.16. Cach s dung su kién ban phim véi cac phim mdi tén

Luu y: Gid tri speed 1a tdc d6 cla vat thé, tham sd Time.deltaTime dugc thém vao dé dam
bdo vat thé chuyén déng theo thoi gian ma khéng phu thudc vao téc dé x&r ly frame cha CPU
(hodc GPU). Thuc hién viét code nhu trén, gan script cho déi twong game va nhan phim mii
tén qua tréi, phai, 1&én xudng s& thay d6i twong chuyén dong.

- XU ly phim nhan: Ngoai cac phim mii tén, Unity con hd trg ngudi dung sy kién nhan phim
bang cach sir dung ham Input.GetKey(), Input.GetKeyDown(), va Input.GetKeyUp() v&i y nghia
nhuw nhan phim, gitt phim va nha phim. Gid trj truyén vao trong ham |3 KeyCode. Vi du trong
Hinh 4.17 thé hién viéc khi ngudi dung nhan phim Space, hé théng s& phat ra mot &m thanh
(Lwu y la AudioSource da dugc thém vao Component).

@ Unity Script (1 asset reference) | 0 references
—lpublic class MyFirstClass : MonoBehaviour

{

AudioSource audioSource;

H @ Unity Message | O references
=H private void Start()

{
. audioSource = GetComponent<AudioSource>();
¥
: @ Unity Message | O references
= void Update()

o d
=F ; if (Input.GetKeyUp(KeyCode.Space))
: oq
. ' 3 audioSource.Play()ﬂ
A
.

Hinh 4.17. Cach st dung sy kién ban phim vai truérng hop nhan phim Space

- Khéi tao déi twong Prefab trong Unity: Khi mét doi twong dugc dua vé dang Prefab
(xem Chuong 3, Muc 6), cé thé cho hién thj dé dang bang m3 Iénh bang cach st dung ham
Instantiate. Hdm Instantiate c6 3 ddi s6: Vat can xuat hién (thudong 1a mdt Game Object), vi tri
xuat hién, va phép quay ban dau. Vi du sau day sé lam xuat hién mot doi twong Prefab 1a mot
GameObiject khi ngudi dung nhan phim Space tai vi tri x = 100, y = 100 (Hinh 4.18):
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[SerializeField]

P A

@ Unity Message | 0 references

void Update()

{
; // Néu ngudi dung nhan phim Space thi déi tuong xudt hién déi tuong
: // tai vi tri x = 100, y = 100
I if (Input.GetKeyUp(KeyCode.Space))
{
: Instantiate(gameObject,new Vector3(1ee,100,8), Quaternion.identity);
.
}

Hinh 4.18. Vi du vé viéc s&r dung ham Instantiate(...) trong Unity khi nhan phim

- X ly sw kién va cham: X ly va cham thuwdng gén lién vdi Collider, Unity cho phép xtr ly
va cham véi hai khai niém la “Collision” va “Trigger”.

“Collision” nghia la va cham vé mat, khi thém vao déi twong game mot Collider thi s& xay
ra va cham bé mit, khi d6 ham duwoc dung d& bat su kién nay 1d ham
OnCollisionEnter2D(Collision2D collision). Vi du nhu trong Hinh 4.19 sé in ra mot dong “Cé va
cham” khi vat thé va cham vd&i mot vat thé khac co tén 13 MatPhang (Iwu y ca hai vat thé dé
phai gan Collider), tham s& collision s& tra vé d&i twong bi va cham. Va khi két thic va cham
thi ham OnTriggerEnter2D(Collider2D collision) duoc goi.

@ Unity Message | 0 references
private void OnCollisionEnter2D(Collision2D collision)

{

if(collision.gameObject.name == "MatPhang")
; Debug.Log("Co va cham");

¥
@ Unity Message | 0 references

private void OnCollisionExit2D(Collision2D collision)

{
Debug.Log("K&t thidc va cham");

}
Hinh 4.19. M3 ngudn va cham bé& mat

Thuc hanh: Tao 1 vat thé va mot méit phang, gin RigidBody2D cho d&i tugng, gan thém
Physics Material dé vat khi roi xuéng thi ndy |&n. Viét m3 nguén nhu trong Hinh 4.19, chay va
xem két qua.

“Trigger” la va cham xuyén tdm, xay ra khi ngudi dung thém vao déi twgng game moét
Collider nhuwng click chon thudc tinh “Is Trigger”, khi d6 van xay ra va cham nhung 2 vat thé sé&
di xuyén qua nhau, ham dugc dung dé bat sy kién nay 1a ham OnTriggerEnter2D(Collider2D
collision). Vi du nhu trong Hinh 4.20 s& in ra mot dong “Bat dau va cham” khi vat thé va cham
va di xuyén qua mot vat thé khac (lwu y ca hai vat thé dé phai gan Collider va click chon Is
Trigger), tham s6 collision sé& trad vé d6i twgng bi va cham. Va khi két thic va cham thi ham
OnTriggerExit2D(Collider2D collision) duoc goi.

[m] Box Collider 2D

@ Unity Message | 0 references
private void OnTriggerEnter2D(Collider2D collision) d de
{
. Debug.Log("Bat dau va cham");

¥

@ Unity Message | 0 references

private void OnTriggertExit2D(Collider2D collision)

{
Debug.Log("K&t thidc va cham™);

}
Hinh 4.20. Va cham xuyén tam vé&i thudc tinh Is Trigger
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7. Vi du tdng hop

Hudng dan sau day sé tao ra mot kich ban Game don gian ban kim cwong, céc loai kim
cuong sé roi ngau nhién tir trén xudng va ngudi choi cé nhiém vu di chuyén khau sing dé ban,
mdi [an ban trung diém sé ting lén.

Nhiém vu 1: Vao Unity Hub, tao du an 2D vé&i tén la DiamondShoot (Hinh 4.21). Tao cac
thu muc twong ng trong Project nhu: Prefabs, Scripts, Textures, Audios... Diéu chinh mau nén
cta Camera vé mau den.

@ DismandShoot - SempleScens - Windows, Mac, L - Uity 202311361 <DX11> - o x

Hinh 4.21. Tao du 4n DiamondShoot véi cac thu muc di kém
Nhiém vu 2: Tao vién dan

Tao ra vién dan bang cach vao 2D Object, chon Sprites, chon Circle, d4t tén 13 Bullet diéu
chinh mau va tham sé Scale nhw Hinh 4.22.

‘= Hierarchy

S~ B my Q- +-

ar - Default

Add Component

Hinh 4.22. Thiét ké vién dan
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Viét ma ngudn dé vién dan ty bay I&n trén khi nhan nuat Play (Hinh 4.23). Gan tap tin Bullet
vao vién dan, nhan nut Play s& thay vién dan tu bay khoi man hinh.

& Unity Script | 0 references
—Ipublic class Bullet : MonoBehaviour

{
i // Téc doé vién dan la 20
I public float speed = 20.0f;
: // Update is called once per frame
E @ Unity Message | 0 references
=k void Update()
q
! i // Dich chuyén 1én trén véi téc d6 da cho va chi phu thudc thdi gian
E E transform.Translate(Vector2.up * speed * Time.deltaTime);
: : // Kiém tra, néu vién dan ra khoi man hinh thi xoda vién dan
: ! if (transform.position.y > 5.0f)
: i Destroy(gameObject);
)
¥

Hinh 4.23. Viét script dé vién dan ty bay 1én va tu xda khi ra khdi man hinh

Lwu y la trong phan m3 ngudn nay, ham Start() d3 bi xéa vi khdng sir dung dén. Trong ham
Update() vién dan bay lén trén bang cach st dung ham dich chuyén véi Vector huwéng 1én theo
tdc dd va khéng phu thudc vao frame. Ham Destroy() dung dé xda déi twong khi nd dich chuyén
ra khoi man hinh.

Chuyén Bullet thanh Prefab bang cach kéo xudng thu muc Prefabs trong Project va xda vién
dan trén Inspector (Hinh 4.24).

Delete bullet

Hinh 4.24. Chuyén Bullet thanh Prefab va xdéa Bullet trén Hierarchy
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Nhiém vu 3: Tao khau stng va ban

Tao kh4u stiing bang cach vao 2D Object, chon Sprites, chon Square, thay d6i kich thuéc va
dat & vi tri phu hop (mau sac, vi tri, kich thudc) (Hinh 4.25).

Add Component

Hinh 4.25. Tao d6i twgng Gun, thiét |4p cidc tham sé

Viét ma ngudn va gan vao cho Gun nhu trong Hinh 4.26. Trong ma ngudn nay, mdi lan nhan
phim mdii tén thi kh3u sing s& di chuyén qua trai, phai. Khi ngudi dung nhan phim Space thi
khau sung s& nha dan bang cach lam xuat hién d6i twgng GameObject.

& Unity Script | 0 references
—lpublic class Gun : MonoBehaviour

{
. // Téc dd di chuyén cla sing
private float gunSpeed = 5.0f;
// Vién dan 13 mot Game object
[SerializeField]

private GameObject bullet;

@ Unity Message | 0 references
void Update()

// Di chuyén sing qua lai trai phai theo tdc do

float x = Input.GetAxis("Horizontal");

transform.Translate(new Vector2 (x, 0)*gunSpeed*Time.deltaTime);
// Néu ngudi dung nhan phim Space thi cho xudt hién vién dan

if (Input.GetKeyUp(KeyCode.Space))

{
3 // Vi tri xudt hién vién dan

‘ Vector3 v3 = new Vector3(transform.position.x, transform.position.y+@.7f, 0);
3 Instantiate(bullet,v3, Quaternion.identity);

L}
}

¥
Hinh 4.26. Viét m3 nguén cho stng

Gan m3 ngudn cho d6i twong Gun, kéo Bullet tir Prefab va tha vao tham s6 GameObject
cla Script nay (Hinh 4.27)
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Hinh 4.27. Buwa m3 ngudn vao déi twong Gun va gan Prefab cho GameObiject

Nhan nat Play dé chay va nhan phim mii tén dé diéu khién khau sung di chuyén qua lai,
dong thoi nhan phim Space dé ban dan, mdi khi ban, vién dan ty di chuyén Ién phia trén.

Nhiém vu 3: Tao kim cuvong

Vao 2D Object, chon cac ddi twong trong Sprites, thay ddi kich thudc, mau sic, vi tri dé tao
thanh cac vién kim cwong nhu trong Hinh 4.28. Gan thém Box Collider 2D dé x{ ly va cham sau
nay.

L | I |

sector

5
W

ag Untagged ¥ Layer Default

W F v B mr P

Select

Hinh 4.28. Tao cac doi twong kim cuong

Viét script Diamond va gan cho tirng vién kim cwong, lwu y t&c dd clia mdi vién kim cuong
sé khac nhau tuy thuéc vao ham Random (Hinh 4.29).
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@ Unity Script (5 asset references) | 0 references
—jpublic class Diamond : MonoBehaviour

{
i // T8c dd vién kim cuong la gid tri ngau nhién
i private int speed = 0;
' @ Unity Message | 0 references
= private void Start()
o
I ! ' speed = Random.Range(1l, 3);
D)
E @ Unity Message | 0 references
-1 void Update()
A
| i // Dich chuyén xuéng dudi véi téc do da cho va chi phu thudc thoi gian
| I transform.Translate(Vector2.down * speed * Time.deltaTime);
! ! // Kiém tra, néu vién kim cuong ra khoi man hinh thi xéa
E ! if (transform.position.y < -6.0f)
E ! Destroy(gameObject);
1)
by

Hinh 4.29. M3 nguén cho vién kim cuong

Chuyén 5 vién kim cuong nay vé thu muc Prefabs va xda ching trén Hierarchy (Hinh 4.30)

Prefabs

Hinh 4.30. Chuyé&n cac mau kim cuong vé Prefabs
Nhiém vu 4: Ldm cho vién kim cwong roi tai cac vi ngau nhién

Tao mot déi twgng Empty Object, dat tén 13 Spawn phia trén man hinh, ta sé |13y vi triy cla
déi twong nay dé lam vi tri roi cho vién kim cwong. Di chuyén déi tugng Spawn qua tréi, hoac
phai dé biét toa dd x cia man hinh 1a tir vi tri nao dén vi tri ndo (Hinh 4.31). Muc dich cla cong
viéc nay |a can biét cdc vi tri d€ phat sinh céc vién kim cuong phu hop.

54



Lap trinh Game 2d vdi Unity C#

XRight=9.3

Hinh 4.31. Tao d&i twong Empty, |4y céc gid triy, xLeft va xRight

Tao mét script c6 tén SpawnDiamond.cs, viét |énh nhu Hinh 4.32.

& Unity Script | 0 references
-ljpublic class SpawnDiamond : MonoBehaviour

¢

}

// Khai bao mdt danh sach cac doi tugng Diamonds
public List<GameObject> 1listObj;

@ Unity Message | 0 references
private void Start()

{

¥

// Ham nay sé& goi ham SpawnRandomDiamond sau mgt gidy va goi lai no sau moi 2 gidy
InvokeRepeating("SpawnRandomDiamond", 1.@f, 2);

// Ham cho xudt hién ngiu nhién vién kim cuong
0 references
void SpawnRandomDiamond()

¢

}

// Phat sinh ngdu nhi&n cdc chi s& cla mang

int ballIndex = Random.Range(®, listObj.Count);

// Phat sinh vi tri xudt hién vién kim cuong

float x = Random.Range(-9f, 9f);

Vector2 pos = new Vector2(x, transform.position.y);

// Phat sinh vién kim cuong ngiu nhién tai cac vi tri ngdu nhién
Instantiate(listObj[balllndex], pos, Quaternion.identity);

Hinh 4.32. M3 ngudn phat sinh ngau nhién kim cuong

Quay vé Unity, gan m3 ngudn vao ddi twong Spawn, gan cac vién kim cwong trong Prefabs
vao danh sach twong tng (Hinh 4.33).
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ts > Prefabs

m Packages

Hinh 4.33. Gan céc d&i twong kim cwong vao danh sach

Nhan nuat Play dé thay céc vién kim cwong roi ngiu nhién nhu trong Hinh 4.34.

Hinh 4.34. Két qua khi nhan nat Play.
Nhiém vy 5: X ly va cham dan v&i kim cuwong

Dé x(r ly va cham ta can thém Circle Collider 2D cho vién dan, thém Box Collider 2D cho tat
ca cac vién kim cuong, déng thoi thém Rigidbody 2D cho tat cd cac d6i twong trén, khi thém
vao can thiét 1ap Gravity Scale 1a 0 (Hinh 4.35)
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Hinh 4.35. Thém Box Collider 2D va Rigidbody 2D cho vién dat va kim cwong (Gravity Scale=0)

Trong |6p Bullet, thém ham OnCollisionEnter2D(Collision2D collision) vao nhu Hinh 4.36.
Ham nay s& duoc chay moi khi vién dan va cham véi vat ky vat gi. Trong ham nay, sé goi
Debug.Log() dé& bdo c6 va cham, dong thoi s& xda di d6i twong bi va cham (trong (ng dung nay
la vién kim cuong).

private void OnCollisionEnter2D(Collision2D ceollision)

{
Debug.lLog("Co va cham™);

Destroy(collision.gameObject);

}

L

Hinh 4.36. M3 nguén x{ ly va cham trong I&p Bullet

Nhiém vu 6: Hién thi diém s6 moi [an ban trang (Lwu y: Phan nay 1a Ul, doc gid ¢ thé xem
ky hon & Chuong 8)

Trén Hierarchy, click phai chon Ul, chon Text-TextMeshPro, sau d6 nhan nat Import TMP
Essentials (Hinh 4.37).
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@ TMP Importer

Import TMP Essentials

Hinh 4.37. Thém vao 1 Text Mesh Pro

Dung chudt giira, 1an chudt dé thay ré dwoc phan Ul ma Unity hién thi. Phan Ul thyc chat
la mét Camera khac, dugc dung dé hién thi déc Iap vdi Camera chinh, khi chay Game, 2 Camera
s& chay cung luc, vira hién thi game, vira hién thj UL.

Sau khi thém Text Mesh Pro, chinh sira cac thdng s6 nhw vi tri hién thi, van ban hién thi,
cén gitta, mau sic... (Hinh 4.38).

b

Hinh 4.38. Thiét |1ap mot s6 tham sé cho Text Mesh Pro

8. Két chvong

Chuong nay huéng dan sir dung ngdn ngit [ap trinh C# trong Unity vé&i bo Visual Studio. Dé
lap trinh duwoc ngdn nglr CH, ngudi dung can thao tac vdi cdc ciu Iénh trén cdc ham nhu Start()
hodc Update(). B&n canh dé chwong nay cling huwéng dan cho doc gia cach 1ap trinh mot game
don gidn vai cac d6i twong vién kim cuong bang cac ma 1énh phu hop.
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Bai tap

1. H3y nén céach chay thiét 1ap dé chay céc Iénh trong Unity bang bd Visual Studio hodc
Visual Code.

2. Gidi thich vai trd cia ham Start() va ham Update() khi tao mé&i mét m3 ngudn.

3. H3y néu va gidi thich cac kiéu dir liéu chinh trong C#. Ban hiéu gi vé kiéu dit liéu Vector2
va Vector 3?

4. Sy khac nhau gilta cac cach khai bdo bién dang private, public va private véi chi thi
SerializeField la gi?

5. Viét l1énh in dong “Hello Unity” trong Console.

6. Lénh Input.GetAxis(“Horizontal”) va Input.GetAxis(“Vertical”) dung dé lam gi? H3y néu
tac dung cla gia tri Time.deltaTime.

7. Ham Instantiate dung dé lam gi? Hay 13p trinh dé hién thi mét déi twong trong Prefab
l&én man hinh khi nhan phim Enter.

8. Giai thich sy khac nhau gitta hai ham: OnCollisionEnter2D(Collision2D collision) va
OnTriggerEnter2D(Collider2D collision). Xay dung vi du dé minh hoa hai ham nay.

9. Thuc hién game DiamondShoot. Cai tién dé c6 nhiéu loai kim cwong va nhirng loai khéac
roi xuéng.
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Chuwong 5. Chuyén ddng va hiéu tng

Chuong nay sé hudng dan ngudi doc thuc hién cac thao tac chuyén dong clia cac déi tuong
game, dong thoi gidi thiéu cach tao hiéu &ng trong game. Pay |a hai ndi dung quan trong trong
lap trinh game, giip game thém sinh déng va hiéu qua.

1. Gidi thiéu

Khi lap trinh game, mot yéu té quan trong lam nén cac cdnh sinh dong trong game chinh la
hiéu &ng va chuyén dong. Trong Unity hiéu &rng duogc thiét k€ dudi dang cac hé théng hat
(Particle System), con hiéu rng chuyén déng duoc thiét ké dang Animation.

Ban chat cda Animation chinh 1a tao ra céc frame ndi ti€p nhau, trong qua trinh d6, thay

ddi cac vi tri hodc kich thuwdce cda ddi tuwong, 13p di l3p lai sé tao ra chuyén ddng (Hinh 5.1). Hé
théng hat chinh 1a si phéi hop va thay ddi thdng sé gitra cac hat dé tao nén hiéu tng.

[7‘" Scene ! =

Wireframe

@ Project o=
1 | Greate -| (B LS
¥l Animation
» i\ Die
¥ i\Jog Backward
\(iReference
12 Jog Backward
¥ 4\Jog Forwards
A(Reference
I Jog Forwards
¥ 4riJog Left and Right
\(\Reference
1 Jog Left
Jog Right
¥l Animators
#= Ed Player Animator —
‘ Vi Astrella
» (@ Materials 4
> Textures
¥ o\ Astrella
Aichar_astrella v 3& M Animator &,
Wi char_astrella_skeleton 4= Controller i Player Animator (-]
\i) char_astrella_body pi> Avatar & AstrellaAvatar o
[ (&l char_astrella_helmet Apply Root Motion [
feediin 5 AstrellaAvatar =] Update Mode [ Normal rn
' Culling Mode | Cull Update Transforms s

O Inspector_|

Hinh 5.2. M6t s6 hé théng hat co ban trong Unity (ngudn developer.valvesoftware.com)

Chuwong nay s& gidi thiéu moét s6 tham s co ban trong cach xay dwng hiéu rng chuyén
déng cho ddi twong va tao cac hiéu irng co ban bang hé théng hat.
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2. Tao chuyén dong bang thé Animation

Céc loai hiéu &rng chuyén dong trong Game bao gdm cac hiéu ing nhw Idle (dirng yén), Run
(chay), Attack (tan cong)... Cac loai hiéu (rng ndy duoc tao ra bang cach tao ra cac tap tin .anim.
Tat ca cac hiéu (rng s& duoc dat dudi mot bd quan ly goi la Animation Controller. Unity cho
phép tao ra cac chuyén dong bang cac chirc ndng nhu Animation (chuyén dong), Animator
(méay trang thai), Animation Controller (diéu khién chuyén déng).

Qua trinh sau day s& tao cac hiéu &ng chuyén dong |én mét ddi tuong 1a Hinh chi¥ nhat
mau dd. Qua trinh nay bao gém cac budc nhu sau:

Bwdc 1: Tao ddi tuwong can thuc hién hiéu &ng, 1a mot hinh chir nhat mau do dat tén 13
Player tai vi tri mac dinh, thiét 1ap thudc tinh Scale 1a (3,3,1) (Hinh 5.3).

yer Default

Hinh 5.3. Tao hinh chit nhat trén giao dién

Budc 2: Tao thw muc Animations trong Project dé luwu trir bo diéu khién hiéu ng
(Animation Controller) va cac hiéu rng (Animation).

Animations

Hinh 5.4. Tao thu muc dé chira céc hiéu (rng

Buwdrc 3: Click phai Ién thu muc Animations, chon Create, chon Animation Controller, dat
tén la PlayerAnim, sau d6 kéo vao d6i twong Game vira tao. Luc nay ddi twvong Game sé ty
dong thém vao mot thanh phan la Animator, thanh phan nay chira thudc tinh Controller |a
PlayerAnim vira tao (Hinh 5.5).
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= ayer Default

Transform

» Sprite Renderer

rite Editor

& ¢ 0
Animations

[ ]
Le

PlayerAnim

Hinh 5.5. Tao Animation Controller

Bwdc 4: Trén thanh Menu, vao Window, chon Animation, Animation (hodc nhan Ctrl + 6),
thé Animation xuat hién, kéo va dit né dé nam cung thé Console (hoic Project) nhu Hinh 5.6.

Hinh 5.6. Quan ly chuyén ddng bang Animation

Trong thé Animation, phan bén trdi la cac d6i twong dugc tao chuyén déng va kiéu chuyén
doéng, bén phai la thanh TimeLine dung dé thiét 1ap thoi gian trong chuyén déng. Céc tinh ndng
nay dang bi vd hiéu hda do chuwa chon d6i twgng Game va khéng cé chuyén déng nao duoc
tao ra.

Budc 5: Tao chuyén dong

Dé tao chuyén dong, trudc tién can chon ddi tuong Game (l1a hinh vudng d6 & Budc 1) sau
d6 nhan nut Create (trong thé Animation), dat tén |3 Idle.anim va lwu vao mdét thu muc
Animations (Hinh 5.7).
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@ Create Mew Animation
+ <« Assets » Animations D Search Animations

Organize Mew folder == = 0

I This PC ~ Date modified Type

- 3D Objects
[ Desktop
|if| Documents
4 Downloads
J‘! Music

Mo items match your search,

| Pictures
m Videos
“am Local Disk (C2)

= DATAS (D) vl

File name: m

Save as type: | anim (".anim)

» Hide Folders Cancel

Create

Hinh 5.7. Tao m&i mot tap tin chuyén dong

Budc 6: D& thém loai hiéu (rng cho chuyén dong Idle, click vao nut Add Property, cé hai
loai chuyé&n dodng 1a Transform va Sprite Renderer (Hinh 5.8). Transform cho phép thuc hién
cac chuyén dong dwa trén vi tri, quay va co dan, trong khi do Sprite Renderer cho phép thuc
hién cdc chuyén déng trén giao dién nhu |14t nguoc, déi mau thay déi chat liéu, vo hiéu héa...

£ Animation
M4 14 > P WM

-

Add Proparty

+ + +

de Threshold

A X b A

Tl hfmiommiml

Hinh 5.8. Cac loai chuyé&n dong khi nhan nut Add Property

Vi trang thai Idle, ta s& cho hinh vudng tu phdng to, thu nho va déi mau. BAm Add
Property, chon Transform, bAm diu + trong phan Scale, lGc nay khu vue bén trai hién ra cic
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tham s6 dung dé thuc hién co dan la Scale.x, Scale.y, va Scale.z. BAm chon thém Color trong
phan Sprite Renderer (Hinh 5.9).

U & © Animatiol
@ Hd 1 > Bl W 0

Hinh 5.9. Chon tham sé Scale va Color cho d6i twgng Game

Truwdc hét bam chudt vao nut B dé ghi lai hiéu rng, bAm chudt chon & hinh thoi tai vj tri
0:30, nhap vao Scale.x, Scale.y gid tri 2. Tiép tuc d6i mau qua mau xanh tai vi tri nay (Hinh 5.10).

nsole @ Animatio
MO Mo

Hinh 5.10. Tao hiéu &ng tai vi tri 0:30

Nh&n nat Play cha Animation hodc nut Play cua giao dién Unity thanh qua, déi twong tuw
déng phéng to, thu nhé va déi mau sau moéi mét gidy (Hinh 5.11). Néu mudn cham hon, cé thé
kéo dai thoi gian bang céch kéo Ui thanh hinh thoi ra xa hon.

Hinh 5.11. Hiéu &rng cla trang thai Idle trong 1 gidy

Buwd'c 7: Tao cac clip khac

Trong khu vire bén trdi, Animation cho phép tao ra céc Clip Animation khac bang cach chon
Create New Clip... (Hinh 5.12). Trong vi du nay, ta can tao thém hai clip |a Left Rotate (quay
trai) va Right Rotate (quay phai).
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© Animation
) M4 |4 P B MM

-

| Idle

Create New Clip...

Hinh 5.12. Tao md&i mét Clip Animation

Clip Left Rotate duwoc tao ra bang cach tao méi mdt Animation cé tén |a LeftRotate.anim,
thém vao thudc tinh Rotation, roi thiét 1ap dé sau 1 gidy sé quay mot vong qua trai bang cach
tai vi tri 1:00, thiét |ap Rotation.z la 360 (Hinh 5.13)

© Animation

Add Property

Hinh 5.13. Tao Animation quay trai
Thyc hién tuwong ty cho Animation quay phai RightRotate.anim vd&i viéc déi dau goc
quay(Hinh 5.14)

© Animation
@ a4 14 > Mo

Add Property

Hinh 5.13. Tao Animation quay phai

Can lwu y rang, mot Game c6 thé cé nhiéu Clip, dung dé biéu dién cac trang thai khac nhau
clia nhan vat nhu: Ding yén (Idle), chay (Run), tdn cong (Attack), nga xudng (Fall).... Mdi trang
thai nay duoc tao ra bang cach tao méi mdt Clip. Viéc lién két qua lai gilta cac Clip sé duoc
trinh bay trong cac phan sau.

3. Quan ly chuyén déng

Khi tao méi mot chuyén dong dang Clip, hé théng tu gan cho d&i twgng mét thanh phan
goi 1a Animator (Hinh 5.14), day chinh Ia thanh phan dung dé quan ly chuyén déng. Cac thudc
tinh chinh trong Animator duoc trinh bay nhu trong Bang 5.1. T4t nhién 1a ngudi dung cé thé
thém vao thanh phan nay bang cach chon Add Component, réi chon Animator nhung phan
Controller s& dwoc dé tréng va dugc thém vao sau.
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Animator

Add Component

Hinh 5.14. Thanh phan Animator

Bang 5.1. Cac thubc tinh cla Animator

Thudc tinh Chirc nang

Controller Bo diéu khién chira cac Clip dwoc gin cho d6i tuong

Avatar La Avatar cta nhan vat, chirc nang nay chi 4p dung cho nhan vat dang
hinh ngu¢i 3D

Apply Root | Chirc ndng nay néu dugc chon sé gilip diéu khién nhan vat xoay xung

Motion quanh vj tri ctia né bang m3 lénh

Animate Physics | Chirc ndng nay gilp kich hoat ché d6 vat ly ciia chuyén déng

Update Mode Chirc nang nay cho phép chon lya cach thirc cdp nhat chuyén dong, cé
2 céch thirc bao gobm cdp nhét theo vat ly (Animate Physics) va cap nhat
theo th&i gian (Unscaled Time)

Culling Mode Chirc nang nay cho phép v6 hiéu hda viéc chon cac anh dong

Quan sat trong Project/Assets/Animations sé& thay cé 4 tap tin dugc tao bao gom 1 tap tin
Controller va 3 tap tin dang Clip la Idle, LeftRotate, RightRotate (Hinh 5.15). Tap tin Controller
giup diéu khién hiéu rng hoat ddng, cac tap tin Clip chinh |a trang thai cia nhan vat.

. ¢ 0

Animations

A

Hinh 5.15. Tap tin Controller va 2 tap tin Clips
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Khi bAm vao mét Clip bat ky, trén thanh Inspector s& cé tham sd LoopTime cho phép ldp di
I3p lai cac hiéu &ng (Hinh 5.15).

4. Quan ly cac trang thai

Tap tin Animation Controller ban chat la mét mdy trang thai. Mdy trang thai la mot khai
niém dung dé quan ly va diéu khién cac trang thai cda d6i twgng Game. Khi xay dwng mot game
don gian thi nhan vat (hodc déi thd) thuwong cé cac trang thai nhw dirng yén, chay, nhay, tan
cong, ngd xudng, chét... Unity quan ly cac trang thai nay bang mot khai niém goi |a Animation
Controller hay la mdy trang thai.

Nha3p dup chudt vao PlayerAnim, Unity s&é mé cdc trang thai 1én mét thé goi la Animator
(Hinh 5.16). D4y chinh la phan Unity dung dé& quan ly cac trang thai cha nhan vat.

# Game ™ Animator

Any State

RightRotate LeftRotate

Hinh 5.16. Cac trang thai trong thé Animator
Man hinh quan ly trang thai Animator bao gém céc tinh nang sau:
- Layers: Dung dé quan ly |&p, chirc ndng nay cho phép quan ly cac Layer trong Animator.

- Parameters: Cic tham s8, phan nay dung dé khai tao cdc tham s8 dé quan ly trang thai,
c6 4 kiéu tham s6 1a Float (dung dé thiét 1ap cac tham s6 dé lwu trir s thuc), Int (thiét 1ap cac
tham s& dé lwu trir gid tri nguyén), Bool (dung dé thiét 1ap cac tham s6 cé trang thai bat-tat),
va Trigger (dung dé kich hoat mét sy kién) (Hinh 5.17). Sau nay khi x{r ly Animation, can tham
s& nao thi s& khdi tao tham s6 d6, vi du khi nhap chudt thi chuyén vé trang thai ban (ldc nay
can khé&i tao sy kién IsTrigger).

Int

Bool

Trigger

Hinh 5.17. Cac kiéu tham sé trong Animator

- Giao dién chinh (Base Layer): Phan nay dung dé quan ly trang thai, bao gdbm ba trang thai
da tao trwdc dé (ldle, Rotate, Jump), ngoai ra con cé thém cac trang thai mac dinh nhu Entry
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(13 trang thai ban dau), Any State (1a &m chi bat ky trang thdi nao), Exit (1a trang thai khi thoat
game).

Dé dang nhan thay c6 mot dudng ndi gitta trang thai Entry va trang thai Idle, diéu nay cé
nghia |a khi bat dau vao Game, nhan vat sé chuyén vé trang thai ding yén (Idle). BAm vao mdt
trang thai bat ky, ta cé cac thdng tin chinh nhu sau trong phan Inspector: Motion: La ddi tugng
chuyén déng mac dinh, ta cd thé thay doi d6i tugng chuyén ddng néu thay khéng phu hop;
Speed: Tdc d6 chuyén déng (mac dinh 13 1) va mot s6 tham sé khac.

Céc trang thai c6 m6i quan hé qua lai v&i nhau bang cach thiét |ap cac dwdng ndi miii tén,
nhu ta thdy méc dinh ban dau hé thong s& chuyén tir trang thai Entry vé trang thai Idle. D&
thiét 1ap dich chuyén giira cac trang thai, click phai Ién mét trang thai, chon Make Transition,
kéo chudt tdi trang thai can tdi va tha chudt (Hinh 5.18). Mii tén chi theo huwdng nao thi trang
thai c6 thé duoc chuyén dich theo hudng dé.

RightRotate Rotats
Make Transition

Set as Layer Default State
Copy
Create new BlendTree in State

Delete

Hinh 5.18. Thiét |ap dudng di gitra cac trang thai

Ngoai trir mii tén chuyén trang thai tir Entry qua Ildle, cdc miii tén con lai khi bAm chuét
vao déu co cac tham sé di kém nhu trong Hinh 5.19. Cac tham sé dwoc md td nhu trong Bang
5.2.

Hinh 5.19. Cac tham s6 trong mét dwdng néi trang thai

68



Lap trinh Game 2d vadi Unity C#

Bang 5.2. Cac thudc tinh cda dudng ndi trang thai

Thudc tinh Chirc nang

Has exit time Tham s6 nay cho phép thiét 1ap thoi gian dé két thic chuyén mét trang
thdi qua mot trang thai khac

Settings Mot sé thiét 1ap cho chuyén trang thai nhu: Thoi gian két thdc chuyén
trang thai, khodng thoi gian chuyén trang thai, vung dém...

Conditions Diéu kién chuyén trang, diéu kién & day s& phu thudc vao danh sach
tham s6é cé trong Parameters (xem Hinh 5.19). Phan nay duoc gidi thiéu
& muc sau

Preview Gilp nhin ré duoc tirng hiéu irng mot cach tach biét

Luu y: N&u tat ca cac trang thai déu ndi vdi nhau theo miii tén 2 chiéu, lGc nay ta cé thé
lam nhanh hon bang cach thiét 1ap duwong ndi gilta trang théi Any State vdi cac trang théi con
lai.

6. Chuyén trang thai bang ma Iénh

DE chuyén nhan vat tir trang thai ndy qua trang thai khac, ta can thiét 1ap bdng m3 Iénh,
nghia la khi nguwdi dung nhan phim hay bam chudt thi trang théi s& dwoc chuyén. Trong vi du
nay, gia s&r nguwdi dung nhan phim miii tén qua trai thi s& xoay trai (nha phim thi vé trang thai
dirng yén), twong tu vai phim mdi tén phai.

Luc nay can thiét |ap mot bién dé diéu khién trong phan Parameters cha Animator (xem lai
Hinh 5.17). Gia st bién kiéu in, cd tén la Action, ta quy wdc nhu sau: néu Action = 0 thi dirng
yén, Action = 1 thi quay trdi, Action = 2 thi quay phai. Dau tién, vao Animator, bdm vao dau +
dé tao bién kiéu Int, dat tén 13 Action (Hinh 5.20)

= Animator

Action

Hinh 5.20. Tao bién Action trong Animator

Tiép theo, trong luvgc d6 trang thai cha Animator, bAm vao tirng mii tén dich chuyén trang
thai, qua phan Inspector, click vao dau + trong phan Conditions, chon bién Action va thiét l1ap
gia tri twong ng. Cac trang thai chuyén vé RightRotate thi Action = 2 (Equals) (Hinh 5.21); Cac
trang thai chuyén vé Idle thi Action = 0; Cac trang thai chuyén vé LeftRotate thi Action = 1.

Hinh 5.21. Thiét 1ap trang thai khi dich chuyén tir Idle qua RightRotate
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Tao mé&i mot tap tin script dt tén |3 PlayerController.cs, kéo va gan vao déi twgng Player.
Viét ma nguén nhu trong Hinh 5.22.

pub]ic class PlayerController : MonoBehaviour

{

E private Animator animator; // Khai bao d&i tuong Animator

. private int action = @; // Bién action

| @ Unity Message | 0 references

I void Start()

1

! : animator = GetComponent<Animator>(); // L3y Animator cua Player
L

| @ Unity Message | 0 references

! void Update()

A

E E if (Input.GetKeyDown(KeyCode.LeftArrow)) { // Nhan phim mii tén trai
I I : action = 1;

. . | animator.SetInteger("Action", action);

)

. . if (Input.GetKeyUp(KeyCode.LeftArrow)) // Nha phim mii trai
o

E E E action = @;

I I | animator.SetInteger("Action"”, action);

. . }

i E if (Input.GetKeyDown(KeyCode.RightArrow)) { // Nhdn phim mii tén phai
' : E action = 2;

: .| animator.SetInteger("Action”, action);

)

: o if (Input.GetKeyUp(KeyCode.RightArrow)) { // Nha phim miii tén phai
! ' I action = 9;

E E | animator.SetInteger("Action™, action);

o}

LT

}

Hinh 5.22. Viét m3 |&nh diéu khién v&i phim mii tén trai, phai

Trong m3 [&nh trén, dau tién ta can l1ay dugc Animator cla Player, mdi lan ngudi dung nhan
phim thi bién action sé& duoc gdn mot gia tri, gia tri d6 sé duoc gli qua cho bién Action bén
may trang thai. May trang thai s& dua vao gid tri cla Action dé chuyén trang thai phu hop.

Ngoai bién véi gia tri kiéu Int, Unity con cho phép thiét 1ap bién vdi cac gia tri kiéu sé thuc,
bi€n kiéu bool hodc bién kiéu Trigger. Tuy thudc vao bai todn cu thé ma cé thé dung cac bién
tuwong ng. Trong miii tén chi trang thai, phan Inspector, Unity cling cho phép thiét |ap cac
phép so sanh nhu Greater, Less, Note Equal... TUy vao yéu cau cla bién ma cé thé chon phép
so sanh phu hop.

7. Hiéu trng hat trong Unity

Unity hd tro tao cac hiéu &ng sinh ddng nhu khoi, nudc, Itra, phdo hoa, vu né... bang mot
nhém déi twong goi 13 Effects. Nhdm ddi tuong nay bao gdm Particle System (hé théng hat),
Trail (tao vét dudi), va Line (tao dwong thang). Phan nay sé& gidi thiéu mot s6 chirc nang co ban
cla hé théng hat (Particle System).
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Particle System duwoc thém vao bang cach trén Hierarchy, chon Game Object, chon Effects,
chon Particle System. Khi tao xong Unity s& tao ra mot ddi twong hiéu (ng trén Scene va mot
bd cac thudc tinh nhu trong Hinh 5.23.

« Particle System

[ ] W, & v & Biv @‘-

Pause Restart

Hinh 5.23. Hiéu &*ng hat trén Scene va cac thudc tinh lién quan

Do hiéu &rng hat 13 mét hé thdng kha phirc tap trong Unity nén trong gido trinh nay chi dé
cap t&di mot s6 muc co ban nhu sau:

e Trén man hinh Scene, phan Particles c6 cac nut dé diéu khién nhu Pause, Restart, Stop.
Céc nut nay dung dé diéu khién hiéu (rng hoat ddng hay tam ngung.

e Cum thudc tinh chinh (Particle System): Day la cum thudc tinh quy dinh mot sé tinh
chat téng quét ctia hé thdng hat, nhu ché do 13p lai, khodng thoi gian phat hat hay gén
trong lwc cho hat... Cac thuéc tinh chinh dwgc trinh bay nhu trong Bang 5.3
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Bang 5.3. Cac thudc tinh chinh cua Particle System

Thudc tinh Chirc nang

Duration Thoi gian chay hiéu ng, tinh bang gidy, néu khong thiét 1ap ché do l3p
lai thi sau khoang thoi gian nay, hiéu (rng sé tat

Looping Cho phép hiéu trng |3p lai hodc khong

Start Delay Thoi gian tré, thoi gian bi tré khi bat dau hiéu tng

Start Lifetime Thoi gian dé bat dau lai vong doi cla hat

Start Speed Toc d6 ban dau clha hat

3D Start Size, Kich thwdce cha hat, néu dwoc chon sé cho thiét 13p kich thuwdce cha hat

3D Start Rotation, | theo x, y,z. Twong ty v&i phép quay va phép 1at cho hat

Start Rotation,
Flip Rotation

Start Color Mau ban dau ctda hat. Lvu y, Unity cho phép thiét 1ap mau Gradient dé
pha trén cdc mau gidp hiéu ing dep hon

Gravity Source, Cho phép thiét Iap trong lwc cho hat, néu dugc thiét 1ap hat khi bay ra

Gravity Modifier | khéi hé théng sé roi xudng.

Simulation Space,
Simulation Speed

Gilp hé théng minh hoa khéng gian cho hat, khong gian dua trén truc
toa do, con tdc do thi gidp hat bay nhanh hodc cham tuy vao tham so
thiét lap

Delta Time,

Ché d6 cta Time khi hiéu &rng & trang thai tam dirng (Pause)

Scale Mode

Play on Awake Cho phép hiéu rng hoat dong ngay khi Game bat dau
Emitter Velocity | Ché d6 van téc clia cac hat khi phat ra

Mode

Max Particles SO luvgng hat toi da

Auto Random | Ché& d6 cho phép thuc hién ngau nhién sy phat hat
Seed

Stop Action Ché d6 khi hiéu &ng ngung hoat déng

Culling Mode Ché& d6 chon loc

Ring Buffer Mode | Ché& d6 quan ly bd dém trong su phat hat

Emission: Thudc tinh nay quan ly ché d6 phat ra cta hat. Cic thudc tinh di kém nhu
Rate over Time: cho phép quan ly ti 1é phat hat trong mot khoang thoi gian nhat dinh;
Rate over Distance: cho phép quan ly ti [& phat hat trong mot khoang cach nhat dinh;
Sy phat hat con dugc quan ly bdi mot mang cac déi twong Bursts(dwoc quan ly bdi
thoi gian, s6 lugng, s6 vong quay, thoi gian séng va xac suat).

Shape: Quan ly hinh dang cla hat phat ra. C6 thé chon cac loai hinh dang trong tham
s6 Shape nhu Cone, Sphere, Donut, Box, Sprite... TUy vao hinh dang do ngudi dung
chon ma s& cé cac thdng s6 di kém nhu ban kinh, chiéu cao, toa do...

Renderer: Thudc tinh nay cho phép quan ly sy hién thj cda hat khi phat ra, mot s6 tham
s6 di kém nhuw Material hodc Mesh cho phép quan Iy sy hién thi cta hat khi phat ra
duwoc hiéu qua hon.

Texture Sheet Animation: Cho phép xay dung cac hat phat ra |a cac hinh anh.

Sub Emitters: Quan ly hat con, la logi hat phdt ra tir hat géc, kiéu nhw phdo hoa khi né
hodic sw bdn ctia nudc khi roi xuéng

Va mét sé thudc tinh khdc.

72



Lap trinh Game 2d vdi Unity C#

8. Két chuong

Chuong nay gidi thiéu cach tao chuyén ddng trong game bang Animation. Pay |a thanh
phan gilp cho cac d&i twong game cd thé tao nén hiéu ng chuyén déng théng qua viéc thay
ddi cdc tham sé nhu vi tri, co d3n hodc thay d6i ngoai hinh cho nhan vat. Qua viéc st dung hiéu
(rng, chwong nay cling gidi thiéu cach quan ly cac chuyén dong va viét 1énh dé diéu khién cac
chuyén dong nay. Chuong nay doéng thoi cling gidi thiéu vé hé théng hat, mot hé théng gitp
tao ra cac hiéu &ng linh hoat trén game.

Bai tap
1. Animation, Animation Controller va Animator gidng va khac nhau nhu thé nao.

2. Hay tao mot chuyén déng nhu sau: Ti hinh tron chuyén qua hinh vuéng, rdi chuyén qua
hinh tam gidc va nguoc lai trong thoi gian 2s.

3. H3y tao mot chuyén dong bién déi mau sic cho 1 d6i twong chuyén tir mau vang qua
mau do va qua mau xanh trong thoi gian 1.5s.

4. Giai thich vai tro clia cac thudc tinh cdia Animator

5. Hay tao trang thai Idle |3 m&t vat cd 1 cai dau véi 2 mat d6i mau va miéng map may.
6. Thyc hanh tao cac trang thai Idle, RightRotate, LeftRotate nhuw trong Hinh 5.18.

7. H3y tao cac bién tuong (rng dé diéu khién céc |énh trong bai tap 6.

8. Hiéu (rng hat |a thanh phan hay déi twong game? Cho vi du va giai thich

9. Gidi thich cac tham s6 co ban cua Particle System

10. Tim tai liéu va thyc hién hé théng phdo hoa vai Particle System
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Chuwong 6. Xay dwng thé gi¢i nhan vat

Chuong nay hudng dan ngudi doc tim hidu vé cach xay dwng nhan vat 2D trong Unity. T
mot hinh anh ban dau khi dwa vao Unity, hinh s& dwoc chuyén vé dang Sprite, tir d6 tao nén
hinh dang va cac clr ddng clia nhan vat. Bén canh dé, chudng nay ciing hwéng dan ngudi doc
cdch tao va quan ly ban d6 trong game dé nhan vat hoat déng.

1. Thé gi&i nhan vat trong Game 2D

Trong lap trinh Game néi chung va lap trinh Game 2D ndéi riéng, viéc xay dung thé gidi
nhan vat déng mot vai trd quan trong. Thé gidi nhan vat bao gém céch xay dung ban do, quan
ly bdn d6, xay dung duwdng di va chuwdng ngai vat, déng thoi vdi dé 1a xay dung cac hoat dong
trong co thé nhan vat dudi dang Sprite.

Hinh 6.1. M6t mé hinh thé gidi nhdn vat trong Game FlyWorld (ngudn: github.com/Fy-
/FyWorld)

Unity ho tro xay dung thé gi¢i bang Tilemaps va Tile Palettes, day la hai cong cu dung dé
tao ban do, dudng di va td chirc cac man trong Game. Ngoai ra, dé nhan vat cé su sinh dong,
Unity ho tro thiét k& va xt ly Sprite.

2. Sprite trong Unity

Sprite la cac d6i twgng d6 hoa 2D st dung cho cac nhan vat, déi thd, dan, dao cu va céac
thanh phan khac clia mét trd choi 2D. Sprite dugc tao ra bang cach bién d6i tir Texture (anh
png, jpg, bmp...) thanh Sprite v&i thudc tinh Texture Type. Sprite cé hai loai la Single Sprite va
Multiple Sprite, Single Sprite 1a loai Sprite dwoc tao ra bang mot Texture (Hinh 6.2), trong khi
dé Multiple Sprite dugc tao ra bang cach cdt mot s6 phan trong mét birc anh bang cong cu
Sprite Editor (Hinh 6.3).

Textures

Hinh 6.2. Mdi Texture goc s& cho ra mdt Single Sprite
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Hinh 6.3. Sprite bén phai dwoc tao ra tir cdc phan cha mot Texture bén trai
DE tao duwoc Sprite, Unity cé hd tro cac loai cong cu nhu sau:

e Sprite Creator: Cong cu nay cho phép tao ra Sprite truc ti€p trén Unity ma khéng can
dung bén th ba.

e Sprite Editor: Cong cu cho phép trich xuat cdc thanh phan trong mot Texture dé tao
nén mot Multiple Sprite. Vi du nhw trong Hinh 6.1, tir Texture bén trdi ta cé thé tao ra
mét Sprite nhu hinh bén phai.

e Sprite Renderer: Ld mot thanh phan dé hién thi hinh dnh nhu |a mét Sprite trong 2D
va 3D.

e Sprite Packer: Cong cu nay cho phép tuy chon va st dung hiéu nang clia b6 nhé video
trong du an.

Dé sir dung Sprite trong du an 2D, trudc hét ta cdn dua hinh anh vao trong du an, sau dé
trén phan Inspector, trong thudc tinh Texture Type chon Sprite (2D and Ul) va trong thudc tinh
Sprite Mode chon Single néu nhw muén tao mot Single Sprite (Hinh 6.4). M6t s6 thudc tinh
chinh cta Sprite duwgc md ta nhu trong Bang 6.1.

P SampleScene*
& Main Camera

Sprite (2D and Ul)

Single
100
Tight
@
Center
v

Open Sprite Editor

Clamp

20 ¢ 0 21 Filter Mode Bilinear

Textures

2
2048
Mitchell
's Automatic
Bm Packages image_thumb mpressio: Normal Quality

Revert Apply

Hinh 6.2. Tao Sprite bang cach thay d&i thudc tinh Texture Type
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Bang 6.1. Céac thudc tinh chinh clia mét Texture khi chuyén qua Sprite

Thudc tinh Chirc nang

Texture Type Quy dinh vé céc kiéu Texture, néu muén xt ly Sprite, can chon gia tri
Sprite (2D and Ul)

Sprite Mode Cé 3 gia tri la Single, Multiple va Polygon. Single cho phép thiét lap

Sprite don, nghia la mot Texture chi sinh ra mét Sprite; Multiple cho
phép tao mot Sprite tir nhiéu thanh phan trong Texture bang Sprite
Editor; Polygon cho phép cat Sprite theo hinh da giac trong Sprite

Editor.

Pixels Per Unit S8 lugng Pixel trén mot don vi 6 vudng. S& cang Ién thi Sprite hién |én
trén Scene cang nho.

Mesh Type Dinh nghta kiéu ludi cho Sprite: Full Rect |a Iwdi hinh chit nhat bang vdi

kich thwdc cha Sprite; Tight la lwdi duoc tinh dwa theo gia tri alpha
trong hé mau, mac dinh sé chon gia tri Tight

Extrude Edges Thudc tinh cho phép théi phdng canh 18n trong mét sé trudng hop

Cdc thudc tinh | Unity ho trg thém mot s thudc tinh khac nhu Advance (cac thudc tinh

khdc nang cao), Wrap Mode (ché dd cdn chinh), Max Size (kich thudc toi
da)...

Sau khi chuyén tir Texure vé Sprite (2D and Ul), ngwdi dung c6 thé kéo ra man hinh, lic nay
Sprite chinh 13 mét ddi twgng Game. Ta cd thé thém cac thanh phan nhu mét déi tugng Game
thong thuong.

3. Cong cu Sprite Editor

Mot Texture chira cac Sprite cé thé & hai dang la dang thanh phan roi rac, nghia la cac
thanh phan trong Sprite dwgc thiét ké trén mot anh, hodc & dang luwdi, nghia la cac hinh dnh
chuyén déng cda Sprite dugc bd tri theo mét Iwdi ngang hodc doc. Hinh 6.3 bén trai la mot
Texture chira cdc thanh phan Sprite roi rac, trong khi dé Hinh 6.5 1a mét Texture chira céc
thanh phan dang ludi.

Hinh 6.5. Texture chira cic Sprite dang Iwdi (ngudn: www.anyrgb.com)

Céng cu Sprite Editor duwoc st dung dé chuyén d6i mot Texture chira cac thanh phan cua
Sprite r&i rac hodc lwdi cac Sprite thanh cac Sprite riéng biét dung trong ddi twong Game.
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Pé sir dung duwoc Sprite Editor, trudc hét chon Texture, trong phan Inspector, thiét 1ap
Sprite Mode |a Multiple, sau dé click chudt vao Sprite Editor dé mé& Sprite Editor (Hinh 6.6),
Sprite Editor cling c6 thé m& ra bang cach trén thanh Menu, chon Window, chon Sprite Editor.

@ Sprite Editor* — [m] P

Hinh 6.6. Cong cu Sprite Editor
Luc nay clra sé Sprite Editor bao gdm cdéc chirc ndng nhu sau:

e O gbctrén, bén trai la chirc ndng chon cac ché do Sprite va chirc ning cét cac Sprite
ra thanh cac phan riéng biét. B&n canh d6 c6 nat Trim, dung dé loai bd céc khoang
tréng du thira trong anh png cho cac Sprite

e O gbc trén, bén phai co cac chirc ndng nhu Revert (d3o nguoc két qua), Apply (dp
dung cac tham s& dé cat) va mat s& chirc ndng nhw mau sic, thu phdng hinh anh.

Dung chudt nhan, kéo va ré chudt dé vé cac hinh chi¥ nhat xung quanh cac thanh phan cla
Sprite, nhan nut Trim dé loai bd cac khoang tréng du thira, lic nay Sprite Editor s& v& cac khung
hinh chit nhat tdi wu bao quanh. BAm chudt vao mot Sprite bat ky, ta cé cadc tham sd nhu trong
Hinh 6.7.

Hinh 6.7. Cac Sprite va tham s6 lién quan dén 1 Sprite
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Cac tham s6 nay bao gom:

e Name: La tén clia Sprite, tén nay do hé thong tu dat, cé danh sé thir ty, dé dé quan
ly sau nay, ta cé thé d6i tén cho nd vé dang tién td kiéu nhu idle ... hodc leftWalk_...

e Position: La vi tri cha Sprite trong Texture, vi tri bao gdm toa do X, Y va chiéu rong,
chiéu cao cla Sprite.

e Border: La dwdng vién cla Sprite, bao gdbm cac théng tin nhu top, bottom, left, right.
Pudng vién nay chi quan trong khi Spite dwoc cat dwdi dang luéi.

e Pivot: la diém twa dé xoay, mac dinh diém xoay la Center. Unity cung cap céc loai
diém xoay khac nhu TopLeft, TopRight....

e Pivot Unit Mode: La ché& d6 xac dinh diém xoay.

Cac tham sd nay thudng dugc Unity thiét 1dp mac dinh dwa trén viéc xac dinh toa do cla
céc diém anh. Ngudi dung cd thé tuy chinh céc tham s6 dé cho ra cac Sprite phu hop.

Tiép theo, & gbc trén, bén trai, bAm chudt vao Slice, chon Type 13 Automatic, click chudt
vao nut Slice (Hinh 6.8), sau dé nhan nut Apply, tat Sprite Editor dé cat thanh céc Sprite nhu
Hinh 6.9. Ngoai Automatic, Unity cdn cung cap cac loai cat dang ludi, s& dwoc dé cap & phan
sau.

Automatic

Hinh 6.8. Chirc ndng Slice dung dé cat Texture thanh cac Sprite

Hinh 6.9. Texture dwoc cat thanh cac Sprite

DE xay dwng mdt nhan vat tir cac Sprite sau khi cdt, chiing ta chi can kéo cac thanh phan ra
giao dién Scene, sau d6 thiét 1ap cac thanh phan vao ding vi tri. Cé thé phdng to, thu nhé hoac
xoay cac ddi twong cho phu hop. DE thiét 1ap vi tri cha cac Sprite phu hop, trong thanh phan
Sprite Renderer, d&t gid tri cho thudc tinh Order In Layer phu hop, s6 cang I&n thi cang & phia
trudc.

DE dé quan ly, ta cd thé tao ra mot Empty Object, sau d6 kéo hét cac thanh phan nay vao
Empty Object vira tao (Hinh 6.10). Lru y 13 c6 thé thiét 1ap cac thong s6 khéc cho Empty object
nay nhu RigidBody, Collider. Khi thuwc hién xong, chuyén nhan vat xudng thanh Prefab dé dung
cho Ian sau (Hinh 6.11)
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W 2> B mr Q- +

Default

Add Component

Hinh 6.10. Tao nhan vat tur cac Sprite

Hinh 6.11. Chuyén thanh Prefab

Dé xay dwng cac Sprite theo dang ludi, ta can cé Texture duwoc thiét ké cdc nhan vat déu
nhau theo hang va cét (Hinh 6.5), trong phan Inspector, chon Sprite Mode la Multiple. M& clra
s6 Sprite Editor bang cach nhan Open Sprite Editor, chon muc Slice, trong thudc tinh Type,
Unity cung cap 3 loai ludi co ban la:

e Grid By Cell Size: Phan chia lwdi theo kich thudc, khi d6 cac 6 dugc chia theo kich
thudc thiét 1ap trong Pixel Size chia X va Y. Tham s& Offset quy dinh d6 day cla
dudng vién con tham sé Padding quy dinh khoang cach gitra céc 6;

e Grid By Cell Count: Phan chia Iwdi theo s6 lugng 6, lic nay cac Sprite sé duoc cat
theo s6 lvgng ngang va doc duoc thiét 13p. Tham sd Offset va Padding twong tw
nhu trén.

e [sometric Grid: Phan chia lwdi dang Isometric véi kich thudc va Offset cho trudec.

Hinh 6.12 cho thay mét Texture dang lwdi dugc cat theo Grid By Cell Count véi s6 cot bang
5 va s& dong bang 3. Nhan Slice dé cat thanh céc Sprite, nhan nut Apply dé 4p dung, ta cé két
qua nhu trén Hinh 6.13.
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Grid By Cell Count

Hinh 6.13. Céc Sprite dugc tao sau khi cit hinh dang luéi
Sau khi cé cac Sprite, ta c6 thé tao cac anh ddng cho nhan vat bang chitc ndng Animation.
4. Xay dwng Animation v@&i Sprites

Dé xay dwng Animation v&i cac Sprites da thiét k&, ngudi ta s dung chirc ndng Animation
dé chuyén qua lai cac sprite giira cac frames. Cac budc sau day sé thyc hién tai Animation cho
cac Sprite:

Bwdc 1: Tao mot déi twong Empty dat tén la Bird, trong Inspector thém vao thanh phan
Animator. Trong thu muc Animations, click phai, chon Create, chon Animation Controller, dat
tén |3 Bird, sau d6 kéo vao phan Controller nhuv Hinh 6.14.

= Hierarchy

Q~ 22 @ g # v B mr G- +

Hinh 6.14. Tao mdt Empty Object, gdn Animator véi Animation Controller
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Buwéc 2: Trong phan Inspector, chon Add Component, thém vao thanh phan Sprite
Renderer. Trong thudc tinh Sprite, bdm tim va chon lay Sprite dau tién cda trang thai
(sprite_bird_0 hodc sprite khdc néu tao cac Clip khdac). Hodc cé thé tim tdi Sprite dau tién roi
nhap chudt va kéo vao thudc tinh Sprite nhu trong Hinh 6.15.

2 { @ Inspector
R SampleS n;* @ Fﬁ. 4 Lk
ain Camera g Untagged ver Default

PR Transform 0 3+

A e €0

Textures

@ Assets i
& A ons i Update Mo Normal

& —
& Always Animate
i
]
P

ackages

o -~ Sprite Renderer
Sprite «; sprite_bird_0

Open Sprite Editor

I
:

Simple
None

Center

Hinh 6.15. Gan Sprite dau tién cho Sprite Renderer

Bwdc 3: Tao céc Clip, thuwdng thi modt nhan vat s& cé nhiéu Clip, vi du nhu Idle, LeftRunning,
RightRunning, ... M&i mot Clip s& cé cac Frame twong &ng trong Sprite, khi dung Sprite Editor
dé cat, can ghi nhé cac Frame nay. Trong vi du nay, chi tao mot Clip 13 Fly, vi Sprite nay chi cé
mot déng tac bay.

Trudc hét, vao Window, chon Animation, Animation dé mé clra s6 Animation, sau dé kéo

vé vi tri phu hop. Chon Bird trong Hierarchy, bdm chon Create trong thé Animation, dat tén
Clip 1a Fly va lwu vao thu muc Animations (Hinh 6.16).

Hinh 6.16. Tao mot Animation Fly
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Bwdc 4: Trong thé Animation, chon Add Property, chon Sprite Renderer, chon Sprite va
badm diu + dé thém Animation cho Clip nay. Chon hét cac Sprites (trir sprite_bird_0), sau dé
thé vao phan Frame ctia Animation, thay d6i vi tri ctia cac Frame cho mdi 0:05s cho mot Frame
(Hinh 6.17).

nsole Animatior
@ MO M
L N N

Add Property

Hinh 6.17. Gan céc sprite cho moi 0:05s

Bwéc 5: Nhan nat Play dé thay két qua. Co thé kéo nhan vat nay vao thanh Prefab dé sir
dung vé sau.

Hinh 6.18. Hinh anh khi chay

Né&u ¢ nhiéu Clip, ¢ thé thao tac tuwong tu cho tirng Clip dé tao ra céc Clip, sau do tién
hanh diéu khién cac Clip nay nhu d3 trinh bay & Chuong 5.

5. Cong cu Sprite Creator

Cong cu nay cho phép tao ra mot Sprite 2D thl cong, ngudi dung cé thé thay thé bang hinh
anh hodc mét déi twong khac sau nay. D& tao ra mot Sprite, trong Project, click phai, chon
Create, chon 2D, chon Sprites va lira chon cac loai Sprite ma ban muén.
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Unity cung cap cdc loai Sprite nhu Triangle (tam giac), Square (hinh vudng), Circle (hinh
tron), Capsule (hinh con nhdng), Isometric diamond (hinh kim cwong), Hexagon flat-top (hinh
luc gidc tu), hexagon pointed-top (hinh luc giac nhon), 9-sliced (hinh 9 canh). Sau khi da tao
xong trong thw muc tai Project, lic nay cé thé kéo Sprite [én man hinh Scene dé sir dung nhu
mot Sprite binh thwong (Hinh 6.19).

Hinh 6.19. Cac loai Sprite dugc tao thi cong

DE thay thé& hinh dang, mau sac cla Sprite d3 tao, trén Inspector, trong thanh phan Sprite
Renderer, click chon Sprite dé chon Sprite twong &ng (Hinh 6.20). Chung ta cling ¢ thé déi
mau sac cho Sprite bang cach chon muc Color.

Hinh 6.20. Lya chon Sprite dé thay thé Sprite thd cong
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6. Sprite Renderer va Sprite Mask

Céng cu Sprite Renderer cho phép quan ly viéc hién thj Sprite I1én mdt Scene, céng cu nay
thudng duwoc gan vao mdt Empty Object hodc gan vao mot Texture dé bién Empty Object hodc
Texture d6 thanh Sprite (Hinh 6.21)

' Sprite Renderer @ 3

« sprite_bird_0

Open Sprite Editor

I

Simple

Additional Settings
rting r Default
0

Hinh 6.21. Cong cu Sprite Renderer

Cong cu Sprite Renderer cé cac thudc tinh duwgc mod ta nhu trong Bang 6.2.

Bang 6.2. Mét sé thudc tinh cda Sprite Renderer

Thudc tinh Chirc nang

Sprite Dinh nghia mot anh dé hién thj

Color Dinh nghta mau sac cho Sprite, mau nay sé pha tron véi mau cla anh

Flip LAt anh theo truc X hodc truc Y

Material Dinh nghia loai chat liéu dé kién tao anh

Draw Mode Thiét |ap sy co dan cla Sprite khi thay d&i chiéu cla né. Thudc tinh nay cé

cac gid tri nhu sau:

e Simple: Giit kich thudc mac dinh;

e Sliced: Lywa chon ché dd nay néu Sprite la loai 9 canh, trong dé cho phép
thiét 1ap kich thudc canh;

e Continuous: Day |1a ché d6 mac dinh cta Tile Mode (s& duwoc dé cap trong
muc 6);

e Adaptive: O ché dé nay Sprite sé& co gidn & mdrc pht hop, néu gid tri co din
vuot qua Stretch Value thi sé bj cat;

e Stretch Value: Gid tri tir 0 dén 1 dé thiét 1ap dd co gidn cho Sprite

Sorting Layer

Thudc tinh nay cho phép thiét 1ap thi ty wu tién trong quad trinh kién tao anh.
Th ty wu tién sé anh huwdng dén viéc che khuat cia dnh trong man choi
(Hinh 6.22)

Order In Layer

Thiét 1ap gia tri wu tién trong Sorting Layer, gia tri thap nhat s& duoc kién tao
dau tién.

Mask Interaction

Thiét 1ap ché& d6 giao thoa gilta cac Sprite. Mot s6 gid trj san c6 nhu sau:

e None: Khéng thiét 1ap ché& do giao thoa

e Visible Inside Mask: Sprite ki€én tao khi c6 mot Sprite Mask pha Ién né,
nhung khdng hién thj bén ngoai né.

e Visible Outside Mask: Sprite c6 thé nhin thay bén ngoai Sprite Mask nhung
khéng hién thi bén trong noé.

Dé hiéu hon vé thudc tinh nay cé thé doc thém vé Sprite Mask dugc trinh

bay trong phan ti€p theo ca muc nay

Sprite Sort Point

Thudc tinh cho phép thiét 1ap va tinh todn toa do gitra Sprite va Camera.
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Céng cu Sprite Mask 1a cong cu cho phép thiét 1ap mat na gilra cic Sprite v&i nhau, nghia
la cho phép mot Sprite 1a mat na thi cé thé “soi” cac Sprite khac. P& minh hoa vé Sprite Mask,
hay xem vi du nhuv sau:

DAu tién, tim hai hinh bang png, mdt hinh 1a géi qua, mdt hinh 13 vat nam bén trong goi
qua, dua hai hinh vao Unity, kéo ra man hinh Scene sao cho vat bi khuat bén trong géi qua nhu
Hinh 6.22.

Hinh 6.22. Hai d6i tugng Sprite

Tiép theo, tao m&i mdt Sprite Mask bang cach click phai 1én Hierarchy, chon 2D Object,
chon Sprite Mask, dat tén |a Magnifying Glass (kinh lap), thiét |ap kich thudc (Scale) va hinh
dang (Sprite) phu hgp nhu trong Hinh 6.23.

Add Component

Hinh 6.23. Tao ma&i Sprite Mask

Chon lai d6i twgng png_cat_0, thay ddi gia tri lwa chon trong tham s& Mask Interaction, di
chuyén kinh ltp dé xem két qua (Hinh 6.24).

-

Hinh 6.24. K&t qua khi thay d6i tham s6 trong Mask Interaction
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6. Xay dwng ban d6 bang Tilemaps va Tile Palettes

Tilemap 1& mét céng cu dwoc sir dung dé tao va quan ly ban d6 trong mdi trudng game 2D.
Mét Tilemap 1a mét luédi dugce chia thanh céc 6 dai dién cho mét phan cda méi trudng game,
chang han nhu dat dai, twong, nwdce, hodc cac doi tuong khac. Tilemap thuwong két hop vai
Tile Assets chinh la Texture hodc Sprite. Tilemap con cung cdp cac tinh ndng nhu xt ly va cham,
xac dinh vi tri cGa cac 6, va twong tac véi ching trong qua trinh chay Game.

DE bat dau st dung Tilemap, ching ta can cé Texture hodc Sprite, cé thé ty tao Texture
bang cac cdng cu x{r ly dnh hodc tai cac Sprite san cd tai trang https://opengameart.org/ (Hinh
6.25)

& OPENGAMEART.ORG

Home Browse Submit Art Collect Forums FAQ Leaderboards W Donate

Tiny 16: Basic

AutHor:
Sharm

Thursday, May 30, 2013 - 08:37

Arr Type:
2D Art

Taas:
RPG TILESET PIXEL

License(s): This is a simple set using 16x16 tiles and Dawnbringer's 16 color palette. | attempted to make this set very basic, using as few tilg
7 <x some ground pieces are made to be used as 8x8 corners. This should be everything you need to make a simple RPG although i
@ @ @ | T think is missing, let me know in the comments.

- e
CCBY30 0GA-BY 3.0
ccBY4.0 Edit: Updated! More tiles, more monsters, more animation!

coufmom:, Edit: Updated again! Added a couple tresure items and a few dead and sleeping characters.
Edit: Updated a third time! There are now a few bridges, new trees, and some shop signs in the basic tiles.

ATTRIBUTION INSTRUCTIONS:
Please credit Lanea Zimmerman. The anti-DRM clause of CC-BY 3.0 is waved.

Fre(s):

B fontlarge png 5.3 Kb [28457 download(s)]
B fontsmal1 gif 346 b [17364 download(s)]
12.gif 415 b [14132 download(s)]
rs.png 9.9 Kb [35160 download(s)]
ng 6.9 Kb [28495 download(s)]

g 2.3 Kb [23521 download(s)]
s.png 7.5 Kb [39042 download(s)]

. An’ Re: S B
o Art C Bringer palettes E

Hinh 6.25. Giao dién trang web OpenGameArt

Sau khi tai vé, dua Texture vao trong Project, thiét 1ap thudc tinh Sprite Mode |a Multiple,
Pixels Per Unit la 16, chon Apply (Hinh 6.26). Cac Texture &p dung cho Tilemap thudng thiét
lap cac 6 c6 d6 Idn 12 16x16, nén ta can thiét 14p gia tri nay dé khi cat s& cat dwoc cac d6i tugng
mot cach hop ly.

Multiple

16
Tight

ite: Editor

Hinh 6.26. Thiét 1ap thudc tinh cho Texture Tilemap
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Nh&n Open Sprite Editor dé mé& Sprite Editor, vao Slice, trong phan Type, chon Grid By Cell
Size, chon tiép Pixel Size 1 16x16 (Hinh 6.27), nhan nut Slice dé ti€n hanh cdt Texture thanh
cac Sprite theo kich thuwdc da chon.

Grid By Cell Size
X 16 16

AR WP =Rl
L= L R
cmEm TEmm

TR

Center

Delete Existing

Hinh 6.27. Cat Texture thanh céc Sprite theo kich thuéc 16x16

Sau khi d3 hoan thanh viéc cat, nhan nut Apply dé chuyén anh thanh cac Sprite, sau dé tat
Sprite Editor. K&t qua la trong Project, tir mot Texture ban dau, Unity da cat thanh cac Sprite
theo cac d6i twgng cé kich thwdc 16x16 nhu d3 thiét 1ap (Hinh 6.28).

Hinh 6.28. Cac Sprite sau khi cat

Sau khi cat thanh cac Sprite, budc tiép theo |1a tao ban d6 cho Game. Unity hd tro tao ban
d6 bang cong cu Tilemap, dwoc tao ra nhu trong Hinh 6.29.
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GameCObject * Create Empty

20 Object bl Sprites »

3D Object ¥ Physics ¥

Effects ¥ Tilemap ¥ Rectangular

Light ¥ Sprite Shape ¥ Hexagonal Flat Top
Audio b Pixel Perfect Camera Hexagonal Point Top
Video ¥ Sprite Mask Isometric

ul » Isometric Zas Y

Ul Toolkit »

Camera

Visual Scripting Scene Variables

Hinh 6.29. Cach tao Tilemap trong Unity
Tilemap cé 4 loai:

e Rectangular: Tao ban d6 bang ludi hinh chi¥ nhat, day Ia loai thwong dung vi né twong
trng vai kich thudc cla cac Sprite.

e Hexagonal Flat Top: Tao ban d6 bang lwéi dang hinh luc gidc phang

e Hexagonal Point Top: Tao ban d6 bang ludi luc gidc dang diém

e Isometric:

e IsometricZasY:

Trong vi du nay, ta tao mdt Tilemap bang cach chon Rectangular, Unity s& thém vao mot
déi twong lwdi Grid va mét Tilemap déu tién |a Tilemap véi cac thanh phan mac dinh, déi tén
thanh Ground nhwv trong Hinh 6.30. Lvu y, cé thé tao nhiéu Tilemap nhw Groud, Wall, Trees...
dé c6 thé lam cho ban dd sinh déng hon.

‘= Hierarchy

Hinh 6.30. Tao mot Tilemap tén la Ground.

DE ho tro tao ban dd6 mot cach nhanh chéng, Unity hd trg cong cu 13 Tile Palette, cong cu
nay cé cac chirc nang gilip tao ban dé nhanh chéng va hiéu qua.

D& dung cong cu, vao menu Window, chon 2D, chon Tile Palette, dwa clra s6 Palette dén vj
tri phu hop (Hinh 6.31). Khi tao mdi, Tile Palette d3 mac dinh luwa chon Tilemap la Ground lam
ban d6 mic dinh, néu mudn tao ban d6 khac, cé thé Iwa chon chirc nang Create New Tile
Palette.
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& Create New Tile Palette =

Hinh 6.31. Cong cu Tile Palette

Tiép theo, tim dén thu muc chira cac Sprite d3 tao & bwdc trén, nhan chudt va tha vao ving
Tile Palette, hé théng s& yéu cau lwa chon mot thu muc dé chira cac Palette (can tao mdi thw
muc nay), chon thu muc réi nhan Select Folder, hé thong s& nhap toan bd Sprite vao trong thuw
muc d6 (Hinh 6.32), ddng thdi mdi 6 trong lwdi chira mdt Sprite (Hinh 6.33).

3 Y

(@ Create palette into folder b4

<« A « Projects » Chapterf » Assets [N ) O Search Assets
Organize v Mew folder
R ~
@ OneDrive Heme
B This PC Animations
Palettes
J 3D Objects Prefabs
[ Desktop Scenes
E Documents Sprites
¥ Downloads Textures
D Music
&=/ Pictures
B Videos
. Local Disk (C)
Default Brush
- DATAS (D:) vefault Brush
v < >

Folder: | Palettes

Select Folder 5 Asse's > Textures

Hinh 6.32. Bua Sprite vao trong Palette

Tile Palette cé hai ché do |3 Edit va Visibility, cé thé bat tat cac ché do nay:

e Edit: Dung dé thay d6i cac déi twong trén Palette nhu xda, di chuyén...
e Visibility: Dung dé dwa cac Sprite ra man hinh giao dién, cho phép thyc hién cac
chirc ndng bang bo cong cu cla Palette.
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e Ground

< Ground

Hinh 6.34. B6 cong cu cla Palette

B6 cong cu clia Palette bao gbm céc chirc ndng nhuw sau:

Select an area of the grid (): Chtrc nang nay cho phép lwa chon mét 6 hoac mét
vung dé thuc hién mot thao tac khac nhu xda hay vé ra man hinh

Move selection with active brush (ﬂ): Chirc ndng nay cho phép di chuyén lya
chon véi mdt cdy co dang kich hoat san.

Paint with active brush (): Chtrc nang nay cho phép vé cac Sprite ra man hinh
bang cach Iwa chon Sprite roi vé ra man hinh giao dién.

Paint a filled box with active brush (M): Hai chirc nang nay cho phép chon
lwa mot ving bao gém nhiéu 6 va vé vung dé ra man hinh.

Erase with active brush (n): Chirc ndng nay cho phép xda déi twong d3 vé

Flood fill with active brush (ﬂ): Chlrc nang nay cho phép t6 mau cho mét vung
cla déi twgng khi co bién

Rotates the content of the brush M): Hai chirc ndng nay cho phép xoay déi
tuwong theo chiéu kim déng hé hodc nguoc chiéu kim déng ho

Flip the content of the brush M): Hai chirc ndng nay cho phép lat d6i twong
tlr trdi qua phai hodc tir trén xuéng dudi.

Bang cach sl dung céc cong cu phu hop, ngudi dung cé thé vé cac doi tuwong ra man hinh
dé tao thanh ban d6 cho game (Hinh 6.35). Luu y |a trén Tile Palete c6 hai ché dd |a Edit va
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Visibility, néu bat ché& d6 Edit, cac cong cu nay cé thé dung dé chinh sira trén chinh Tile Palette
v&i cac tinh nang twong rng.

Hinh 6.36. Ban d6 duwoc tao ra bang cong cu Tile Palette

Ngoai ra, trong mot map néu mudn tao thém céc Tilemap thi cé thé thuc hién bang cach
bam chon vao 6 chira céc Titlemap, chon Create New Tilemap (Hinh 6.37) va thuc hién nhu céc
buwdc & trén. Vi du, ngay trong chinh mét map, cé thé tao thém céac Tilemap nhu Ground, Trees,
Animal... dé gitip cho ban d6 thém phan sinh déng va cé chiéu sau.

NETEEEE]

Hinh 6.37. Tao ma&i Tilemap

Khi tao m&i mét Tilemap, can luu y trong phan Inspector, tai thanh phan Tilemap Renderer,
c6 thudc tinh Order in Layer, thiét 13p gia tri cho thudc tinh nay dé dat chiéu sau hodc thi tv
wu tién hién thj cho céc Tilemap trén man hinh game. Hinh 6.37 tao ra hai Tilemap 1a Ground
va Walls, Ground chi chira nén va hoa cd (gia tri Order in Layer |a 0), trong khi d6 Walls (gia tri
Order in Layer 13 1) chinh |a cac birc tudng. Muc dich ca viéc tao ra céc Tilemap dé thiét 1ap
va cham cta nhan vat cho cac d6i tuong, s& duoc dé cap & phan tiép theo.
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(3] |
) Walls

Hinh 6.37. Hai Tilemap trong mét man hinh game

DE ngidn ngtra nhan vat va khdng cho phép di xuyén qua twdng, can gan Collider cho tirng
vién gach bang cach thém thanh phan Tilemap Collider 2D cho Walls (Hinh 6.38). C6 thé thiét
l4p mdt s& tham s6 nhu Material hodc Is Trigger cho céc birc tuwdng nay.

-

-

™

-

-

-

-
Pack

Hinh 6.38. Thém Tilemap Collider 2D cho tirng vién gach

Néu ngudi dung mudn tao mdi mot Tile Palette, cd thé click vao phan New Tile Palette,
chon Create New Tile Palette dé tao md&i, Unity yéu cau nhap tén va cho phép chon céc loai
lwdi Tile Palette nhu Rectangle hodc Hexagon.

7. Két chuong

Trong chuong nay, ching ta da tim hiéu cach xay dwng nhan vat va xay dung ban d6 cho
nhan vat bang cdng cu Sprite Editor va Tile Paletes. Cac cdng cu nay khdng nhirng gilip game
dugc sinh ddng ma con gilp cho viéc tao ra cdc ban d6 trong game dé tir d6 cé thé trién khai
dé dang cac hoat cdnh cho game 2D.
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Bai tap

. Sprite |3 gi? C6 may loai Sprite? Trong Unity cé thé tao Sprite bang cach nao?
. Thye hanh tao mot Multiple Sprite twong ty nhw Hinh 6.3.

. Sprite khac gi so v&i Texture?

. Hay néu céc chirc ndng chinh cta céng cu Sprite Editor?

1
2
3
4
5.
6
7
8
9

Thuc hanh cat anh va tao cac Sprite dong véi Sprite Editor.

. Thyc hanh tao cédc Animation nhu Idle, Fly, Run... véi mét Sprite tai vé tir Internet.
. Sprite Creator la gi? Hay néu cac loai Sprite dwgc tao ra tlr cong cu nay.
. Céng cu Sprite Mask dung dé lam gi? H3y thuc hanh véi cdng cu nay trén Unity.

. Tilemaps la gi? Tile map cé may loai?

10. H3y thwc hanh tao ban d6 theo mdt tai nguyén dugc tai vé tir trang:
https://opengameart.org/

11. Palette 13 gi? Hay néu va thuc hanh cac ché d6 trong Tile Palette
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Chwong 7. Quan ly man va thuc don

Mot ndi dung khéng thé thiéu duoc trong viéc tao ra game dé chinh la tao menu cho ngudi
dung chon. Ngoai ra trong qud trinh hoat déng, game ciing can phai hién thi dwoc diém sé
hodc thanh strc khde hodc hién thi hop thoai tuy chinh, hop thoai khi thing... Tat cd nhitng
diéu nay duoc Unity hd tro bang khai niém Ul (User Interface) hay con goi la giao dién nguoi
dung. Chuong nay sé huéng dan ngudi hoc tao ra cac loai Ul duoc st dung trong game.

1. Hé théng Ul trong Unity

Trong Unity, hé théng Ul dugc coi nhu mot ddi tugng game, tuy nhién Ul thudng sé duoc
quan sat bang mot Camera an va trén mot vung khong gian khac. Khi xt ly trén Ul thi giao dién
chinh sé bi thu nhé & phia dudi, tuy nhién khi hién thij thi Unity s& 16ng ghép hai khung canh lai
v&i nhau.

Trong tinh hudng nay, ta gid dinh Game bat dau bang mdt Menu véi ba chirc ndng nhu
New Game, Options, About & Help. P& tao dwoc cic chirc ndng nay, ta can tao mot Scene mdi
(bang cach vao File, chon New Scene, dit tén [d MenuScene nhu Hinh 7.1) va lvu vao thu muc
Scenes.

() Save Scene *
< - <« Chapter 7 » Assets » Scenes v O Search Scenes
Organize » New folder F: - (2]
~ - -
[ This PC Mame Date modified Type
¥ 3D Objects (2 SampleScene.unity 3/1/2023 1:01 PM Unity scene file
[ Desktop
|| Documents
‘ Downloads
J’! Music
&=| Pictures
B videos
‘i Local Disk (C:)
- DATAS (D) w3 o
File name: w
Save as type: | unity (*.unity) ~
 Hide Folders Cancel

Hinh 7.1. Tao m¢&i mot man dat tén [a NewScene

Trong phan Hierachy, thém Menu bang cach click phai, chon Game Object, chon Ul va chon
Canvas (Hinh 7.2).

GameObject ¥ Create Empty
2D Object

3D Object
Effects

Light

Audio

Video

ul

Ul Toolkit

Image
Text - TextMeshPro

Camera Raw Image
Visual Scripting Scene Variables Panel
Toggle

Slider

Scrollbar

Scroll View

Button - TextMeshPra

Dropdown - TextMeshPro

Input Field - TextMeshPro

Canvas

Event System

Legacy >

Hinh 7.2. Tao ma&i Ul
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Unity cung cdp cac Ul chinh dwoc mé ta nhu sau:

Canvas: La mot ddi twong phang dung dé chira cac déi twong khac, déi twong nay
thudng dugc mac dinh tao ra khi ta thém vao cdc d6i tvgng nhu anh, nat bam...

Panel: La mit phang hinh chit nhat, dugc dung dé chira cac d6i twong khac
Image: Dung dé chira mét hinh anh

Raw Image: Dung dé chira mét hinh dnh bdo toan dugc cac tinh chat cda anh géc
Text — TextMeshPro: Dung dé tao ra mot dong hodc mét doan van ban

Input Field — TextMeshPro: La dang 6 nhap, cho phép ngudi dung nhap gid tri

Button — TextMeshPro: L3 m6t nit bam, trong nit bam sé& chira mét van ban 13 nhin
cGia nut bam

Dropdown-TestMeshPro: La dang 6 chon cho phép ngudi dung lwa chon mét gid tri
trong nhiéu gia trj dugc sé xudng.

Toggle: La dang nut bam chuyén ddi trang thai On-Off
Slider: La dang thanh truot ngang, dung dé kéo chon gid tri nam ngang
Scrollbar: 1a dang thanh truot doc, dung dé kéo chon gid tri 1én xuéng

Scroll Vew: La dang thanh trugt dung dé dam bdo khi man hinh qué réng, s& xuat hién
dé ngudi dung kéo.

Ngoai ra con mét s8 chirc ndng khac nhu Even System dung dé tao ra cac sy kién cho hé
théng hodc Legacy la cac d6i twong dang c6 dién, cac ddi twgng nay dung trong phién ban cil,
hién d3 dugc thay thé bdi Mesh Pro (khong hiéu sao van dugc Unity gilt lai).

2. Canvas va Panel

Khi tao m&i mot ddi twong, ddi twong d6 ludn nam trong mdt thanh phan dwoc goi Ia
Canvas, day l1a mét thanh phan duoc chi€u bang mot camera &n va khi chay game thi thanh
phan nay s& duogc 16ng ghép dé song song véi man hinh chinh. Click phai, chon Game Object,
chon Ul, chon Canvas nhu Hinh 7.3. Lic nay cé thé dé thay la giao dién chinh sé& bj thu nho vé
gbc dudi-trai cia man hinh.

Hinh 7.3. Tao mot Canvas
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Canvas khéng cho thay ddi kich thudc, mac dinh ludn 13 kich thudc cla man hinh Game.
Canvas c6 mét s6 thudc tinh co ban nhu sau:

e Render Mode: La ché& d6 hién thi, & ddy mac dinh la ch& do Screen Space — Overlay
la ch& d6 pha trén véi man hinh chinh nhw gidi thich & trén.

e Sort Order: La th(r tu hién thi, cé thé cé nhiéu Canvas va thudc tinh nay sé sap theo
thr tuy.

e Target Display: La man hinh hién thi, c6 thé chon man hinh khac dé hién thj (dung
trong trudng hop Game ¢ nhiéu man hinh).

Tiép tuc click chudt phai lén Canvas, chon Ul, chon Panel, lic nay mot Panel s& dugc tao ra
trong Canvas, nhin vao Inspector, cé thé thay cé hai thanh phan chinh dwoc thém vao |13 Rect
Transform va Image. Thanh phan Rect Transform cho phép thay d6i kich thuwdc, toa do hién thi
cla Panel, con thanh phan Image thi cho phép thém va thiét |ap anh vao trong Panel nay (Hinh
7.4).

Hinh 7.4. Thanh phan Panel
Mot s6 thudc tinh chinh trén hai thanh phan nhu sau

e Stretch: La thudc tinh quy dinh khoang cach gitta phan t&r chra vdi Panel. Khoang
cach duoc quy dinh bdi cac gia tri trong Left, Top, Right, Bottom. Luu y la cac
khoang cach nay duoc thiét 1ap dwa trén Pivot cla d6i twong, co thé thay ddi ché
dd Pivot bang cach bam chudt |&n thudc tinh Stretch va nhan phim Alt, khi d6 vi tri
cla Panel cé thé thay d6i va cac thudc tinh Left, Top, Right, Bottom s& c6 gid tri tuy
vao Pivot (Hinh 7.5).

Hinh 7.5. Cac tham sé cla Stretch khi bAm chudt vao
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e Anchors: La cic diém neo, dung dé gilr d6i twong trong Canvas.

e Pivot: LA toa do cla Panel, mdc dinh 13 0.5, 0.5 tirc 1a toa d6 nam gitra Panel.

e Rotation & Scale: Truc quay déi twgng va co dan déi tugng, cho phép quay hoic
co dan kich thudc d6i twong.

e Rotation & Scale: Truc quay d6i twong va co dan déi tuvgng, cho phép quay hoac
co dan kich thudc d6i twong.

e Source Image: Thudc tinh nay cho phép thiét Iap hinh nén cho Panel. Hinh nén
duoc chon trong Project.

e Color: Thiét |lap mau nén cho Panel. Cé thé thiét 1ap mau trong sudt dé hinh nén
duwoc ro hoan toan

e Material: Thudc tinh nay cho phép chon chét liéu cho Panel.

Dua trén cac tham sé nay, ngudi dung cho thé tao ra mét hdp thoai phu hop bang céach
thiét 1ap mau sac, hinh anh kich thuéc cta Panel (Hinh 7.6).

Hinh 7.6. M6t Canvas va Panel dwa vao mot anh nén va mau trong suét
3. Thanh phan hién thi vin ban va hinh anh

DE hién thi mdt dong vin ban trén Panel, Unity hd tro thanh phan TextMeshPro — Text (Ul),
day 1a mot déi twgng mdi, dung dé thay thé déi twong Text (co trong Legacy). TextMeshPro —
Text (UI) c6 thé dwoc thém vao Panel bang cach click phai, chon Ul, chon Text TextMeshPro —
Text (Ul), néu 13 Ian d4u tién tao Text Mesh Pro thi mot hdp thoai hién 1én dé yéu cau nhap cac
tai nguyén vao hé théng, nhan nut Import TMP Essentials dé thém cac tai nguyén vao trong
Project (Hinh 7.7).

2 TMP Importer - O X

Import TMP Essentials

Hinh 7.7. Thém tai nguyén cho lan dau tao Ul dang Text Mesh Pro
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Khi dwoc thém vao Panel, ddi tugng nay ngoai thanh phan Rect Transform nhu mé t3 &
trén, thi né cling cho phép chinh sira, trang tri ndi dung lién quan dén van ban nhu:

e Text input: Van ban hién thj lén Button

e Font Asset: Cho phép chon Font chit hién thi, font chit c6 thé dwoc dua vao trong
Project.

e Font Style va Font Size: Cho phép trang tri van ban

e Vertex Color: Mau chi¥

e Alignment: Can chinh van ban.

[ ]
M6t s8 thudc tinh khac dugc biéu dién nhu trong Hinh 7.8, khi thiét ké Game, tly vao tirng
chirc ndng dé chon cdc thudc tinh cho phu hop.
v TextMeshPro - Text (Ul)

Text Input Enable RTL Editor

Mormal

Main Settings

Extra Settings

Hinh 7.8. M6t s6 thudc tinh cliia TextMeshPro — Text (Ul)

Mot doi tuvgng khdng thé thiéu trong trang tri Ul cho Game, d6 chinh |a Image. Thanh phan
nay ciling duoc thém vao bang cach click chudt phai, chon Ul, chon Raw Image. D8i tugng nay
cé mot thanh phan 13 Raw Image dung dé quan ly Image do nguwdi dung nhap vao. Mot sé
thudc tinh chinh cda thanh phan Raw Image nhu:

e Texture: La hinh anh g6c can hién thi Ién man hinh

e Color: Mau sdc cho anh, néu khéng muén anh bj dnh hudng bdi mau sic, cé thé
dé thudc tinh A (Alpha) vé gid tri 0.

e Material: La thanh phan cho phép dua vao chat liéu cda anh.

e Raycast Target: Thanh phan nay cé cho phép la d6i twgng cla tia va cham hay
khong.
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Va mét s6 thanh phan khac nhu trén Hinh 7.9

Eal v Raw Image

Hinh 7.9. C4c thudc tinh cda thanh phan Image Raw.

Hinh 7.10 cho th3y thanh phan TextMeshPro-Text(Ul) va thanh phan Image Raw duoc thiét
ké khi chay trén méi trwdng Unity.

Hinh 7.10. Hién thi vdn ban va hinh anh trong Ul cda Unity

4. Thanh phan Button

Unity hd tro ngudi dung thiét k& Button nhu Button (trong Legacy) hodc Button — Text
Mesh Pro (loai nay méi va can phai thém tw vién). Button cho phép ngudi dung nhan phim dé
thue hién mot chirc ndng nao d6 cla Game. Dé tao Button — Text Mesh Pro, click phai |én
Canvas (hodc Panel d3 tao trudc dd), chon Ul, chon Button — Text Mesh Pro, néu |3 1an dau
tién tao Text Mesh Pro thi mét hdp thoai hién 1én, nhan nat Import TMP Essentials dé thém
cac tai nguyén lién quan dén Button vao trong Project (Hinh 7.7).

M®i khi Button thém vao, s& cé hai d6i twong duoc thém tw dong la Button va Text. Button
dung dé biéu dién cac tinh chat clia mot nat con Text dé bidu dién cac tinh chat clia vin ban
trong nut bAm dé. Thanh phan chinh cda Button ngoai hai thanh phan co ban |a Rect Transform
va Image (cd cac tinh chat nhu Panel néu & trén), con cé mot thanh phan nita 1a Button véi cac
tinh chat nhu sau:
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e Interactable: Cho phép tuwong tac hay khdong, néu khdng chon s& la mét Button binh
thuwdng, khéng cho phép hién thi cic hiéu &rng nhu ré chudt vao hodc bam chubt.

e Transition: Thudc tinh nay quy dinh cac loai hiéu &ng nhu None (khong cé hiéu
trng), Color Tint (hiéu &ng cho mau sic), Sprite Swap (hiéu t&ng cho cac Sprite),
Animation (hoat canh). Tuy vao cach chon loai hiéu (rng ma Unity c6 thé cung cap
thém cac thudc tinh nhuw: Normal (mac dinh), Pressed (khi duoc nhan), Highlighted
(trang tri), Selected (khi dwgc chon), Disabled (nut dang v6 hiéu héa)... (Hinh 7.11)

Unit Multiplier

- Button

0.1

Automatic

Visualize

Hinh 7.11. Mét s6 thudc tinh cda thanh phan Button

Ngoai ra thanh phan Button con cd sy kién On Click () la su kién xay ra khi ngudi dung bam
but, dé xtr ly trong phan ma ngudn. Khi muén thém sy kién, can bam vao dau +, kéo d6i twong
Game vao phan None (Object) va chon ham tuong &rng trong phan No Function. Luu y |3 d6i
twong Game khi kéo vao phan None (Object) bat budc phai la déi twgng Game chra ma ngudn
c6 ham can goi, néu ma ngudn chi cd mot ham (vi du ham LoadGame()) thi c6 thé gdn m3
ngudn vao ddi twong Main Camera, muc dich cda phan nay la chi dung dé 18y ham s6 nén déi
tuvong Game khong quan trong.

Lwu y rang, thanh phan Button cho phép dwa cac vao Sprite dé |am cdc hinh cho céc su
kien nhu Normal, Pressed, Selected..., nén ta cé thé thiét k& cac hinh nay truwdc bang cong cu
Sprite Editor, sau dé cat thanh cac Sprite twong (ng, réi chuyén vao Project va ap dung cho
cac thanh phan clta nut.

Céc budc sau day hwdng dan viéc tao mot Menu Game véi cac ndt don gidn dé khi bAm
vao, sé thuc hién cac chirc nang twong ing.
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Buwéc 1: Tao mot Panel dit tén 13 MainMenu, thiét 14p cac tham sé nhu Left, Right, Top,
Button va mau phu hop.

Bwéc 2: Thém cac Button nhu New Game, Options, Exit 1a con cia MainMenu va thiét lap
céc tham s6 lién quan phu hop nhu trong Hinh 7.12. Lru y, dé sinh ddng hon, cé thé dung céc
Sprite dé thay thé cdc mau cho Button.

’, NEW GAME

B Proj
+

* Favorites

| OPTIONS

& Assets

EXIT osh

B Packages

Hinh 7.12. Thiét k& Game Menu

Budc 3: Tao mot Script c6 tén la GameControllerUl.cs, dwa vao trong Project (nén tao mot
thu muc c6 tén la Scripts va dwa vao dd). Xda hai ham la Update va Start, viét 3 ham 13
NewGame(), Option() va ExitGame() v&i cac n6i dung nhu trong Hinh 7.13.

1 -lusing System.Collections;

2 using System.Collections.Generic;

3 | using UnityEngine;

4 |]using UnityEngine.SceneManagement;
® Unity Script (2 asset references) | 0 references

5 —jpublic class GameControllerUI : MonoBehaviour
6 {
7 i // Ham nay s& gidp chay dé m& hop thoai tly chon cho Game
: 0 references
8 = public void Option()
o o
10 |:| : i // Code ham nay sé& viét sau
11 .
12 ' // Ham nay sé& gidp chay dé m& mgt man moi
E 0 references
13 - public void NewGame()
14 o
15 ; . SceneManager.LoadScene("SampleScene™);
o [
17 : // Ham nay sé& thoat game
E 0 references
18 =H public void ExitGame()
19 D
20 i i Application.Quit();
21 ; ; Debug.Log("Thodt game™);
22 ; }
23 1

Hinh 7.13. M3 ngudn cho New Game va Exit Game
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Luu y rang, SampleScene 1a Scene d3 duwoc thiét ké va kéo vao trong phan Scenes In Build
cla chirc ndng Build Settings trong Menu File\Build Settings (Xem lai Chuong 3); Can phai thém
vao thu vién nhu UnityEngine.SceneManagement dé thuc hién céc chirc nang nhu tai
Scene hodc |ay cac Ul can thiét

Bwdc 4: Gan ma ngudn GameControllerUl cho d&i twgng MainMenu (Hinh 7.14)

Pixel it Multiplier 1

v Game Controller Ul (Script)

Hinh 7.14. Gdn ma ngudn GameControllerUl cho d&i twong Panel

Bwdc 5: Trong nat New Game, trén Inspector, trong thanh phan On Click(). BAm vao dau +
dé tao mot su kién madi, nhan chudt vao Panel, kéo Panel vao phan None (Object), trong phan
No Function, bAm chudt dé chon déi twgng GameControllerUl va chon ham NewGame() (Hinh
7.15).

Visualize
On Click ()
Runtime Only * No Function
H e 0 MainMenu @ Ne Function
GameObject
RectTransform
. : CanvasRenderer
Image
bool enabled GameControllerUl
string name
bool runinEdithMode

string tag

bool useGUILayout
BroadcastMessage (string)
Cancellnvoke (string)
Cancellnvoke ()

ExitGame )

NewGame )

SendMessage (string)
SendMessagellpwards (string)
StopAllCoroutines

StopCoroutine (string)

Hinh 7.15. Kéo ddi twong cho sy kién va chon ham tuong &ng cho nit New Game
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Thyc hién twong tu cho nut Exit nhung [an nay [a chon ham ExitGame(). Chay game, bam
nut New Game hodc Exit d& xem thanh qua. Lwu y rang, chirc ndng ExitGame() chi hién thij chit
“Thoat game” & man hinh Console ma khong dirng chirc nang Play, chirc nang nay sé cé hiéu
qua khi Game da phat hanh.

Budéc 6: Thiét ké hop thoai Options

Hop thoai Options bao gdbm cac chitc nang nhu tuy chinh 4m thanh hodc chon d6 kho, dé
cho game, cac chirc ndng nay sé& duoc hudng dan chi tiét trong cac phan sau. Phan nay chi
hudng dan céch bat tat hdp thoai Options.

Tao mot Panel khac dat tén I3 Options, thiét ké hai ndt 13 OK va Cancel, thém vao mét
TextMeshPro nhu Hinh 7.16. Luu y, d€ nhin rd Panel Options ma khéng bi MainMenu ltc truwdc
che khuat hodc gay kho chiu, cé thé vo hiéu héa bang cach tat dau kiém & trén dau cla
Inspector cta Panel (Hinh 7.16).

Options

|

Hinh 7.16. Tao hop thoai Options

Sau khi thiét ké xong, mé lai MainMenu, va tit hop kiém cta Options (Hinh 7.17), ta sé bat
|én bang cach viét m3 ngudn & Buéc 7.

Hinh 7.16. Bat loai hdp thoai MainMenu, tat hdp thoai Options

Bwdc 7: Trong m3 ngudn GameControllerUl, thém vao déi twgng GameObiject va viét cic
Iénh trong ham Option() nhw trong Hinh 7.17.
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@ Unity Script (1 asset reference) | 0 references
—jpublic class GameControllerUI : MonoBehaviour

{
i public GameObject optionsMenu;

. // Ham nay s& giidp chay dé mo hdp thoai tiuy chon cho Game
E 0 references

: public void Option()

o

! gameObject.SetActive(false); // VO hiéu hoa Mainmenu
! optionsMenu.SetActive(true); // B&t hdp thoai Option

¥
Hinh 7.17. M3 nguén cho ham Option()

Budc 8: Chuyén qua Unity, chon d&i twong MainMenu, kéo ddi twong Options vao trong
phan Options Menu cua Script (Hinh 7.18)

‘= Hierarchy

ras Renderer

Image
2 ¢ 0

Sliced

nit Multiplier 1

v Game Controller Ul {Script)

Add Component

Hinh 7.18. Kéo Menu Options vao cho ddi twong Options Menu cla Script

Bwdc 9: Thém su kién nhan nat cho Options trong MainMenu nhu & Bwéc 5, chay Game
va xem thanh qua khi nhan céc nat.
5. Thiét ké hdp thoai Options v&i Toggle va Slider

Quay lai v&i hép thoai Options, ta s& dung cac d6i twong nhu Text, Toggle va Slider dé thiét
k& hop thoai cho phép chon dd khé dé clia Game va tuy chinh 4m thanh trong Game. D& lam
duogc diéu nay, can tim hiéu qua vé déi tuwgng Toggle va ddi tuwong Slider.

Dai twong Toggle 1a loai nut cho phép chuyén hai trang thai la bat hodc tat, hai trang thai
nay twong ty nhuw CheckBox trong 1ap trinh (Hinh 7.19). Khi tao m&i mo6t Toggle, Unity sé tao
ra 4 d6i twong bao gom:
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e Toggle: Quy dinh cach trinh bay nat chuyén trang thai, déi twong nay chira mot sé
thanh phan chinh nhw Normal Color (mau méc dinh), Pressed Color (mau khi nhan
nut), Is On (nat dwgc dédnh dau).... Toggle cling quy dinh vé sy kién On Value
Changed dé thiét 1ap sw kién khi ngudi dung chon hodc bé chon.

e Background: Quy dinh nén cla nut, chinh |a mét hinh dnh dwoc dua vao dé lam
hinh nén cho nuat chon.

e Checkmark: Quy dinh cach thirc hién thi diu kiém, cich thirc hién thi dau kiém cling
cho phép thay thé& bang mét hinh anh phu hop, cé cac thudc tinh twong tu nhu
thudc tinh Image.

e Label: Quy dinh vé van ban hién thij trén nat, nguwdi dung cd thé chinh stra cac thanh
phan cda van ban nay nhu ddm-nhat, can chinh, font chir...

v Toggle

Hinh 7.19. Cic d6i twong game trong Toggle

Da&i tuwgng Slider cho phép thiét ké mét thanh truot dé chon gia tri tir nhd dén 16n, khi tao
md&i mot Slider, Unity s& tuw ddng thém vao mdt sd d6i twgng nhu sau (Hinh 7.20):

e Slider: Quy dinh cach trinh bay thanh truot, d6i twong nay chira mot sé thanh phan
chinh nhw Normal Color (mau mac dinh), Pressed Color (mau khi nhan nat), Min
Value (la gia tri t6i thi€u), Max Value (gia tri t6i da).... Slider cling cé quy dinh vé sy
kién On Value Changed dé thiét 1ap su kién khi ngudi dung thay ddi gia tri cda thanh
truot.

e Background: Quy dinh nén cla thanh truot, Ia mét hinh anh lam hinh nén cho thanh
truot.

e Fill Area va Fill: Quy dinh céch thirc hién thj phan d3 duoc kéo, phan nay bao gdbm
mot doi twong cha (Fill Area) chi bao gém vi tri, va mot déi tugng con (Fill) quy dinh
cach thirc hién thj thanh truot khi d3 chon, cé thé thay thé bang mot hinh dnh phu
hop.

e Handle Side Area va Handle: Quy dinh vé nit dung dé kéo gid tri, c6 thé thay thé
nat nay bang mot hinh anh phu hop.
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Hinh 7.20. D6i twgng Slider va céc ddi twong trong ddi twong Slider

Phan sau day sé huwdng dan cach tao hdp thoai Options véi chirc ning chon do khé dé cho
Game va thay d6i am thanh cho Game.

Bwdc 1: Trong Panel Options, thém vao mét d6i twong Empty, dat tén la Level véi 4 d6i
tuong con bao gdm 3 Toggle (Easy, Medium, Hard) va mét ddi twong Label. Tim hinh anh phu
hop, thiét ké nhu Hinh 7.12.

Bwdc 2: Tiép tuc thém vao mét déi twong Empty, dat tén 1a Sound véi hai ddi twong duwoc
thém vao 13 Sound Text kiéu Label va Sound Slider kiéu Slider. Tim hinh dnh phu hop, thiét ké&
nhw Hinh 7.21.

Options

Levels: Easy

Sound:

Hinh 7.21. Menu Options vé&i cac déi twong Toggle va Slider

Buéc 3: Trong muc Level, dé cho phép chi chon mdt mrc d6 game trong ba ché d9, click
chu6t phai lén d6i twong Level, thém vao mot thanh phan cé tén Toggle Group. Sau d6 véi moi
thanh phan la Easy, Medium va Hard chon déi twong trong thudc tinh Group la Level (Hinh
7.22).

Add Component

Hinh 7.22. Thém thanh phan Toggle Group cho Level va thém vao thudc tinh Group
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Chay Game, s& thay hdp thoai Options chi cho phép chon mét trong ba cdp dé |a Easy,

Medium va Hard.

Budéc 4: Tao mét script cd tén la OptionMenu.cs, viét mot ham ¢ tén BackToMenu() véi
céc lénh nhu sau (lwu y can thém thu vién UnityEngine.Ul) (Hinh 7.23):

[ RV I RV

7
8
9
10
11
12
13

14
15
16
17
18
19
20
21
22
23
24
25
26

27
28
294"
30
31

—lusing System.Collections;
using System.Collections.Generic;
using System.ComponentModel;
using UnityEngine;
using UnityEngine.UT;

& Unity Script | O references
—lpublic class OptionMenu : MonoBehaviour

{
i public GameObject mainMenu;
1 public Slider sound;
public Toggle easy;
public Toggle medium;
public Toggle hard;

‘ 0 references
=H public void BackToMenu()

{
! 1 gameObject.SetActive(false); // V6 hiéu hdéa OptionMenu
i ' mainMenu.SetActive(true); // Bat hop thoai MainMenu

// In ra cac gia tri da chon

Debug.Log("Am thanh vira chon 1a " + sound.value);
' string level = "";
: if (easy.isOn) level = "Ban chon c3p dd dé";
if (medium.isOn) level = "Ban chon cap do dé";
if (hard.isOn) level = "Ban chon cap do dé";
' Debug.Log(level);
b

i 0 references
- public void Cancel() {

‘ gameDbject.SetActive(false); // VO hiéu héa OptionMenu
mainMenu.SetActive(true); // Bat hdop thoai MainMenuy
Debug.Log("Khéng thay d6i gia tri");

b

Hinh 7.23. M3 nguén cla Option Menu

Gan m3 ngudn vao lam thanh phan cla Options, kéo cac ddi tuwgng twong ing vao cac 6
nhu MainMenu, Sound Slider, Toogles... (Hinh 7.24)

Sliced

Unit Multiplis 1

v Option Menu (Script)

Hinh 7.24. Thém thanh phan script Option Menu vao Options va gan cac d6i tuong twong (ng

Trong Button OK cla Option, tao sy kién On Click() roi gan d6i twong Game va goi ham
tuong ing nhu trong Hinh 7.25.
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‘= Hierarchy
+~
R Menu

Automatic

Visualize

Runtim JptionMenu.BackToMenu
no

Hinh 7.25. Gan sy kién va goi ham cho nat OK

Thyc hién twong ty vai nat Cancel, chay va xem thanh qua khi chon nat OK va Cancel (Hinh
7.26).

Hinh 7.26. K&t qua khi nhan nat OK

Lwu y, & day chi minh hoa cach chon am thanh, gia tri dwgc in ra tai Console, néu muén
thay d6i 4m thanh thuyc su thi can phai thém mét Audio Source, sau d6 diéu khién 4m thanh
bang thanh truwot va Iay gia tri gdn cho Audio Source.

6. Quan ly diém sd trén man hinh Game

Diém s8 clla Game thuong dugc hién thi truwe ti€p 1én man hinh chinh clia Game bang déi
twong Label. D& dé hiéu, trong phan nay s& hudng dan ngudi dung xay dwng moét Game don
gian c6 hién thj diém s6 1én man hinh. Quay lai vdi Simple Scene & vi du trén (s& dwoc chay khi
ngudi dung nhan vao nit New Game trén Menu chinh).

Trong vi du nay, s& cé mot thanh trwot déng vai tro Player nam & duédi, mot s6 déi twong
s& roi ngau nhién tir trén xudng, ngwdi dung cé nhiém vu di chuyén thanh truot qua lai dé
hirng d6i twong roi, néu ddi twong la béng hoa thi s& dugc cong diém, néu déi twong la con
sau thi s& trir bat trén thanh strc khde. Trong phan nay s& huéng dan xay dung phan hién thi
diém s6 trén man hinh truwdec.

Bwéc 1: Trong Simple Scene, tao thanh trwot nam & dudi man hinh nhu Hinh 7.27. Dé
thanh trugt nay cé thé va cham véi vat thé, can thém BoxCollider2D cho déi tugng.
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Hinh 7.27. Thém vat thé vao trong Simple Scene

M3 ngudn gan cho d6i twgng Player nhu trong Hinh 7.28.

= System.Collections;
System.Collections.Generic;
TMPro;
using UnityEngine;|

@ Unity Script (1 asset reference | 0 references
—public class PlayerController : MonoBehaviour
{

private float speed = 10.0f: // Téc dé dich chuyén

= QoidaUpH&£e()

{
// L4y gid tri x, y khi ngudi ding nhin phim di chuyén
float x = Input.GetAxis("Horizontal");
float y = Input.GetAxis("Vertical");
// Dich chuyén d6i tugng theo téc do cho trudc
transform.Translate(new Vector2(x, y) * speed * Time.deltaTime);
}

}
Hinh 7.28. M3 ngudn diéu khién Player
Bwéc 2: Tao dé cac d6i tugng roi xuéng ngau nhién

Gia st c6 bén loai ddi tugng (kim cwong) nhw Hinh 7.29 (cdc d6i twong nay cd thé tim thay
dé dang trén cac trang web chuyén cung cap cac Sprite)

Hinh 7.29. Cac d6i tuwong roi xudng

Sau khi tai cac d6i twgng nay vé, dua vao trong Project cla Unity, chuyén vé dang Texture
Sprite (2D and Ul), kéo vao trong Scene, dat tén la diamond_1, diamond_2, diamond_3,
diamond_4, gan Rigidbody 2D va Box Collider 2D cho tirng d6i tuwgng (Hinh 7.30), chay thi
Game, sé thady cac d6i twong nay roi xuéng. Kéo cic 4 doi twong doé vao Prefab, va xda trén
Scene.
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Hinh 7.30. Tao cdc d&i tuwgng dé duwa vao Prefab

Tao md&i mét Empty Object dat tén DiamondSpawn, kéo |1&n phia trén man hinh, déi tugng
nay sé dugc 13y gia tri clia truc x dé [am cdn c& dé€ 4 vién kim cuong roi xudng. Gan vao mdt
script c6 tén DiamondSpawn.cs, md ngudn viét nhu Hinh 7.31.

® Unity Script | 0 references
—publlc class DiamondSpawn : MonoBehaviour
{

// Khai bdo mét mang chia cac doi tugng kim cudng
public List<GameObject> diamondlList; B
// Khai bdo déi tudng diing dé tao sb6 ngdu nhién
System Random rd = new System.Random();
essage | € ces
= void Start()
{
// Goi ham Spawn() sau 2.5 gidy va ldp lai sau 1.5 giay
InvokeRepeating("Spawn", 2.5f, 1.5f);

}
// Ham Spawn() ding dé phat sinh cic vién kim cudng

= prlvate void Spawn()
{
// Toa do nggu nhién clia kim cudng theo chiéu x
float x = rd.Next(-6, 6);
float y = gameObject.transform.position.y; // vy lay theo DiamondSpawn
int diamond = rd.Next(®, diamondList.Count);// Lay ngau nhién kim cudng nao
// Ham phat sinh ngau nhién vién kim cudng tai vi tri ngau nhién x
Instantiate(diamondList[diamond], new Vector3(x, y, ©), Quaternion.identity);

}
Hinh 7.31. M3 ngudn phat sinh ngau nhién cac vién kim cwong tai cac vj tri ngiu nhién

Quay ra man hinh chinh, trong thanh phan Script Diamond Spawn, lan lwot tao cac phan
tlr cla mang DiamondlList, kéo céc vién kim cuong trong Prefabs vao lan lugt, chay va xem két
qua (Hinh 7.32).

110



Lap trinh Game 2d vadi Unity C#

Hinh 7.32. Kéo cic d&i twong vao trong danh sich, chay va xem két qua

Mot lwu y 13, can phai viét mot script cho déi tuwgng vién kim cwong dé vién kim cuwong sé
bi€n mat khi ra khdi man hinh. Lénh nay don gidn nén doc gia cd thé tu viét.

Bwérc 3: Hién thj diém sd

Cé 4 vién kim cuwong, gid st rang mang gd hirng dwoc cac vien mau xanh 13 duoc cong
diém, con hirng vién mau vang va cam la mat diém. Buwdc nay s& cho phép hién thi diém sé Ién
man hinh khi hitrng dugc vién mau xanh.

Dau tién, can gén Tag cho céc d6i twong vién kim cuwong trong Prefabs, cd hai thé can duoc
gan 13 Plus (cdng diém) va Minus (trir diém) (Hinh 7.33).

set (Open for full editing support)

- yer Default

L Untagged
Assets > Prefabs Respawn
Finish

Y
’ ' _ EditorOnly

fidia.. da.. Hda dia. MainCamera

Player
GameController
Plus

Minus

Add Tag...

Hinh 7.33. Gan thé Plus va Minus cho céc vién kim cuong

Luu y 13 hai thé Plus va Minus khong ¢é san, can phai dwoc tao ra bang cach chon Add Tag...
trong thudc tinh Tag cta cac vién kim cuong.

Tao mot déi twong Text — TextMeshPro, dat tén Score va cho 1én nam gitta man hinh nhu
Hinh 7.34. Thay d6i cac thudc tinh nhw dam nhat, mau sac, cdn chinh cho phu hop.
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Hinh 7.34. Thém thudc tinh Text — TextMeshPro

Quay lai Script PlayerController.cs, viét thém cdc phwong thirc va thudc tinh nhu trong
Hinh 7.35 dé x{r ly diém s& va hién thilén man hinh.
= System.Collections;
System.Collections.Generic;
using TMPro;
using UnityEngine;

@ Unity Script (1 asset reference) | 0 references
—-jpublic class PlayerController : MonoBehaviour
{
private float speed = 10.0f; // Téc dd dich chuyén
// Poi tugng Text dé hién thi diém
public TextMeshProUGUI scoreBoard;
private int score = 0: // Piém sé
® Unity Message | 0 references
= void Update()
{
// L&y gid tri x, y khi ngudi ding nh&n phim di chuyén
float x = Input.GetAxis("Horizontal");
float y = Input.GetAxis("Vertical");
// Dich chuyén déi tugng theo téc dd cho trudc
transform.Translate(new Vector2(x, y) * speed * Time.deltaTime);
}
@ Unity Message | 0 references
= private void OnCollisionEnter2D(Collision2D collision)
{
// Khi va cham véi déi tudng cé thé 1la Plus
= if (collision.gameObject.tag == "Plus")
{
score += 1; // Tang diém 1én
scoreBoard.text = score.ToString(); // Hién thi
3
}

3
Hinh 7.35. M3 ngudn dé x& ly va cham va hién thj diém so

Quay ra man hinh Scene, chon d&i twong Player, kéo d6i tugng Score vao trong thudc tinh
Score Board cla Scrip, chay va xem két qua (Hinh 7.36).
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Hinh 7.36. Hién thi diém s6 khi choi
7. Xay dwng thanh sirc khée cho Player

Dé quan ly duwoc strc khoe cho nhan vat, ngudi ta thudng xay dwng mot thanh mau dé quan
ly. Cach xay dung d6 |a két hgp hinh dnh va thanh truot Slider, ddng thoi viét ma nguén dé
quan ly. Cac budc sau day sé hwdng dan tao mot thanh sirc khde dé mdi khi ngudi hirng kim
cwong & Muc 6 hirng phai kim cuong mau vang (Minus) thi s& bj trir diém.

Bwéc 1: Tim mot hinh dnh dé [am Sprite nén cho thanh mdu, hinh anh cé thé tim kiém dé
dang véi tir khoa “healthy bar sprite + png”. Hwéng dan nay s& dung tai nguyén duoc tai vé
tai: https://github.com/Brackeys/Health-Bar

Sau khi cé hinh dnh, chuyén cac anh vao muc Sprites cla Project, diéu chinh tham sé Pixels
Per Unit vé 16 va Sprite Mode la Single.

Sprite (2D and UI)

Tight

Center

Open Sprite Editor

Clamp
Bilinear

Hinh 7.37. Tai nguyén dé sir dung cho thanh sirc khde

Bwdc 2: Trong Hierachy, trong déi twgng Canvas, tao them mot doi twong Image, dat tén
la Border, trén Inspector, kéo Sprite Bar vao trong phan Source Image, nhan Set Native Size dé
déi twgng Image co kich thudc nhu thanh phan anh (Hinh 7.38).

113



Lap trinh Game 2d vadi Unity C#

Simple

Set Native Size

Hinh 7.37. Tao Image lam vién cho thanh sirc khde

Budc 3: Thém vao mot d6i twong 1a Game Empty dat tén |a Health Bar, diéu chinh dé kich
thudc clia Health Bar bang véi kich thuwdc cla Border, sau dé kéo dé Border |a con cla Health
Bar nhu Hinh 7.38.

Hinh 7.38. Thém mét déi twong Healthy Bar

Budc 4: Tao mot Image 1a con cla Health Bar, dat tén Ia Fill, diéu chinh dé d&i twong Fill
nam hoan toan trong d&i twong Health Bar. Tao thém mot hinh anh khac, dat tén 1a Heart, kéo
sprite Heart vao va nhan Set Native Size.

Diéu chinh mau sic dé mau nén ctia thanh trgt truing mau nén cla hinh trai tim nhw trong
Hinh 7.39.

s 0
Sprites

Canvas Renderer

Import

Hinh 7.39. Thém hai Image lam hinh nén va trang tri cho thanh strc khde
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Buéc 5: Chon ddi twong Health Bar, trong phan Inspector, thém vao mét thanh phan ¢
tén Slider, bd chon Interactable, thuéc tinh Transition va Navigation déu dé None. Kéo ddi
tuong Fill vao thudc tinh Fill Rect. Kéo thanh truot Value dé thay két qua nhu Hinh 7.40.

Hinh 7.40. Thém thanh phan Slider cho Health Bar

Lwu y: véi thanh phan Slider, ngudi dung cé thé thiét |ap dé truot tir trdi qua phai hodc tir
phai qua tréi. Ngoai ra, cé thé thiét 1ap phan Min Value vdi gid tri nhd nhat (mac dinh 13 0) va
Max Value 13 gia tri I&n nhat cta thanh truot.

Buwdc 6: Tao mOt ma ngudn cé tén HealthBar.cs dé gan cho d6i twong Health Bar, dé xir ly
chirc ndng cla thanh trugt. M3 ngudn nay cé cdc ma lénh nhu trong Hinh 7.41. Lwu y, can goi
thw vién UnityEngine.Ul d€ khai bdo dwoc déi twong Slider.

Sau khi gdn ma ngudn cho Health Bar, trén thanh Inspector kéo thanh phan Slider vao cho
thudc tinh Slider cia HealthBar.

System.Collections;
System.Collections.Generic;

using UnityEngine;
using UnityEngine.UI;

—publié‘éias 'HealthBar : MonoBehaviour

{

}

// Khai bao mét déi tugng Slider
public Slider slider;

// Ham diung dé thiét 1ap gid tri 16n nhit va gid tri hién tai cho Slider
Edgi;;&void SetMaxHealth(int health)
{ slider.maxValue = health;
slider.value = health;
i/ Ham dung dé thiét 14p gid tri sitc khde tai mét thoi diém
Eﬁgii;&void SetHealth(int health)|
{

slider.value = health;

}

Hinh 7.41. M3 nguén cla Iép HealthBar
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Budc 7: Trong |&p PalyerController, khai bdo cadc thudc tinh nhw maxHealth, currentHealth,
HealthBar, khé&i tao tham sé trong ham Start(), viét thém ham TakeDamage() d& méi lan bj trir
diém thi cp nhat tham sé va trang thai cia thanh Health Bar nhu trong Hinh 4.2.

public int maxHealth = 100; // Sic khée téi da
public int currentHealth = 0; // Stc khde hién tai
public HealthBar healthBar; // Thanh sic khée

private void Start()
{

currentHealth = maxHealth;
healthBar.SetMaxHealth(maxHealth);

}
// Ham x{ 1y trd diém khi va cham va cip nhat 1én Health Bar

void TakeDamage(int damage)

{

currentHealth —-= damage;
healthBar.SetHealth(currentHealth);
}

Hinh 7.42. Cac tham sé trong |&p PlayerController

Bwdc 8: Cling trong 1&p PlayerController, trong ham OnCollisionEnter2D(), x&* ly m3 nguén
nhu sau dé khi va cham v&i céc vién kim cuwong mau cam va vang (cé gan thé 1a Minus) thi s&
bi trir di€m va thanh strc khée s& gidm mau (Hinh 7.43).

private void OnCollisionEnter2D(Collision2D collision)

{
// Khi va cham vdi d6i tugng co thé la Plus
if (collision.gameObject.tag == "Plus")
{
score += 1; // Tang diém 1lén
scoreBoard.text = score.ToString(); // Hién thi
}
else if (collision.gameObject.tag == "Minus")
{
TakeDamage(20);
}
}

Hinh 7.43. M3 ngudn khi va cham vé&i vién kim cwong gan thé 13 Minus.

Qua Unity, chon Player, trén Inspector, kéo d&i twgng Health Ba vao trong thudc tinh
Health Bar cla thanh phan Player Controller. Chay va xem két qua: Khi game hirng phai vién
kim cwong mau cam va vang thi s& bi trir thanh mau (strc khde bi giam) (Hinh 7.44).
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Hinh 7.44. Game hoan thanh khi chay
8. Két chwong

117



Lap trinh Game 2d vadi Unity C#

Chuwong 8. Xuat ban &ng dung

Unity la mot rng dung da nén tang, nghia |a khi xay dwng xong thi c6 thé phat hanh thanh
cac san pham chay dwoc trén nhiéu moi trudng khac nhau. Cac nén tang ma Unity ho tro chay
va thyc thi bao gbm Window (.exe), i0S, Web... Chwong nay s& mo tad mot sd phuwong phap
xuat irng dung, cac thiét 1ap cai dat va cadch nhidng Google Admob (quang cdo) vao trong &rng
dung.

1. Xuat ban irng dung

Dé xuat ban dugc mot tng dung hoan chinh thi viéc d4au tién can lam d6 |a cdu hinh moét
s6 tham s6 cla dy an trudc khi xuat ban. Unity cho phép ciu hinh tham s6 bang cach vao File,
chon Build Settings (Iwu y rang, cé thé chon chirc ndng Build And Run néu nhu cac tham s& d03
duoc thiét 1ap). Mot hép thoai hién ra nhu trong Hinh 8.1.

3 Build Settings - O x

Add Open Scenes

Platform ws, Mac, Linux

|;| Windows, Mac, Linux

Default

Asset Import Overrides

Player Settings... Build i Build And Run

Hinh 8.1. HOp thoai Build Settings
HOp thoai ndy cd mét sd chirc ndng co ban nhu sau:

e Scenes In Build: Chirc nang nay cho phép thém cac man hién cé trong Project, cac man
s& dwoc danh s6 tlr 0 theo tén cla Scene. Thir tu nay gép phan quan trong trong ham
LoadScene() dwoc dé cap trong Chuong 3. Nut Add Open Scene cho phép thém vao
Scene hién dang dugc ma.
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e Platform: L3 nén tang phat hanh. Unity ho tro rat nhiéu nén tang phat hanh nhuw
Windows, Mac, Linux, Android, iOS, TV, Play Station, WebNG. Trong phan nay gidi thiéu
3 nén tang chinh dugc mo ta nhu trong Bang 8.1.

Bang 8.1. Cac nén tang phat hanh trong Unity

Nén tang Gidi thich va tham sé
Window, Mac, | D3y |a nén tdng phat hanh trén Window, khi chon loai nén tang trong
Linux phan Target Platform, Unity s& xuat ra dinh dang tap tin phu hop dé chay

trén nén tang do. Vi du vai Windows s& xuat ban thanh tap tin .exe.
Ngoai ra, khi chon xuat ban véi nén tang nay, Unity cling cho phép chon
kién tric d6 hoa trong phan Architechure.

Android La nén tang xuat ban dé chay trén hé diéu hanh Android. Nén tdng nay sé
xuat ban tap tin apk dé thuc thi trén Android. Can lvu y rang, man hinh
dién thoai di dong cé kich thuwdc nhd nén khi xuat ban trén man hinh nay
can phai tuy chinh cdc tham s6 vé man hinh trong phan Player Settings
(duwoc dé cap & muc tiép theo). Ngoai ra Unity cling cho phép thiét lap
moét sé tuy chinh khac trong Android nhu ETC, Device...

ioS Nén tang xuat ban trén hé diéu hanh iOS, cho phép ngudi dung chon
Xcode dé chay &rng dung.
tvoS Cho phép xuat ban rng dung chay dugc trén hé diéu hanh caa Tivi

Lwu y 1a mot s6 nén tang trong Hinh 8.1 bi m& di, do qua trinh cai dat tac gid d3 khéng chon
dé gidm dung lwvong bd nhé. NEu mudn hd tro tré lai thi can vao Unity Hub, chon muc Installs,
trong chd phién ban Unity, chon Settings, chon Add Modules, chon nén tang can ho tro va bam
Install (Hinh 8.2)

Unity Hub 3.7.0

Add modules for Unity 2023.1.13f1

Add modules Required: 2.55 GB Available: 139.7 GB

Universal Windows Platform Build Support 290.97 MB 2.01GB

WebGL Build Support 561.77 MB 2.55GB

Windows Build Support (IL2CPP) 237.06 MB 122 GB

Windows Dedicated Server Build Support 460.72 MB 2.44 GB

Hinh 8.2. Cai dat thém nén tang phat trién

Mac dinh Unity thiét 1ap nén tang Windows, Mac, Linux, néu muén chuyén qua cac nén
tadng con lai, can bam Swich Platform trudc khi bAm Build hodc Buid And Run. Khi d6 Unity sé
yéu cau chon thu muc dé luvu trit, chon thu muc, Unity s& trai qua qua trinh xuat ban ng dung,
néu cé 16i s& yéu cau slra 16i trudc khi xuat ban.
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N&u khong gip 16i gi, hé thdng sé xuat ban toan bo (rng dung va déng géi tap tin tuwong tng
trong mot thu muc, ngudi dung cé thé chay né (Hinh 8.3 va Hinh 8.4).

Projects » Chapter7 » output

Mame

Chapter 7_BurstDebuglnformation_DoMa...
Chapter 7_Data
MoncBleedingEdge

() Chapter 7.exe

2] UnityCrashHandlerfd. exe

%] UnityPlayer.dll

Hinh 8.3. Thu muc xuat ban

NEW GAME

OPTIONS

EXIT

Hinh 8.4. Minh hoa game khi chay bang tap tin .exe.

Can phai lwu y rang, khi game duoc xay dwng bang ban ca nhan mién phi (Personal) thi moi
lan chay Unity s& cé dong chit “Made by Unity”, néu muén mat dong chit nay can phai dung
ban tra phi.

2. Mot s6 thiét 1ap nguéi dung
Trong hop thoai Build Settings c6 mét chirc nang cho phép thiét |ap mot sé tham s cla

ngudi dung trudce khi xuat ban, d6 chinh la Player Settings, khi bAm nuat nay thi mét hop thoai
mdi xuat hién cho phép tuy chinh mét s6 chirc nang vdi ngudi dung (Hinh 8.5).

Cac tinh ndng chinh cla hdp thoai Player Settings bao gdbm mdt s tuy chinh nhu tén céng
ty, tén san pham, lcon mac dinh, con tré6 mac dinh. Tuy vao viéc xuat ban trén nén tang nao
ma Unity s& cho chon céc thudc tinh clia nén tang d6. Mot s& nén tang ho tro trong Windows,
Mac, Linux nhu:

e Icon: Cho phép thiét Iap cac Icon cho Game;
e Resolution and Presentation: Cho phép thiét 1ap d6 phan giai va cach hién thi.
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e Splash Image: Thiét 1ap d6 nhay cho man hinh khi bat dau choi game;
e Other Settings: Mot s6 thudc tinh khac nhu mau sic, d6 hoa cho game...

& Project Settings - O X

lcon
Resolution and Presentation

Splash Image

Other Settings

Hinh 8.5. M6t s6 tinh nang thiét 14p ngudi dung
3. Tich ho’p quang cdo Google Admob vao Unity

Khi phat hanh game, cdc nha phat trién Game thuwdng 16ng quang cdo, day la chinh sach
ma cac cong ty lwu trit (Store) thyc hién dé cac doanh nghiép cé thé gan quang cdo 1én san
pham duoc tai 1én kho cla ho. Mt trong nhitng phuong phap thuong dugc dung dé gén
quang cdo 13 st dung Google Admob. Google Admob cho phép gan quang cao khi chay tng
dung hoac khi tam dirng &rng dung. Doanh thu cla nguoi lam &ng dung sé dugc Google tinh
toan khi cé nhiéu luot click 1én quang cdo cta (ng dung dé.

Pé tao va nhing dugc Google Admob vao trong trang, ngudi dung can vao Google Admob,
tao tai khoan va tao moét id cha &ng dung. Google Admob cung cap 4 loai quang cdo nhu trong
Hinh 8.6. Cac loai quang cdo bao géom:

e Banner: La loai quang cdo xuat hién trén dau hodc phia dwdi man hinh, loai quang
cdo nay co thé ty dong lam mai.

e Interstial: L3 loai quang cdo dang tran man hinh (Full-page), s& hién thi va chiém
hé&t man hinh. Loai quang cdo nay ¢é hd tro video.

e Rewarded video: Loai quang cdo phan thudng, cho phép hién thi nhu 1a phan
thuwdng khi ngudi choi thang hodc yéu cau bdm nut dé nhan thém diém sé. Loai
quang cdo nay chi hd tro video.

e Native: Loai quang cdo nay s& tuy bién va an vao trong san pham mét cach ty nhién.

Moi loai quang cdo sé duoc cAp mot ID riéng biét, ngudi dung can hién thj loai quang cdo
nao thi chon loai d6 dé 13y ID. Ngoai ra, quang cdo dang Native chi hién thj khi ngudi dung chay
truc ti€p trén dién thoai, con cac loai quang cdo khéc thi cé thé hién thi khi chay trong moi
trudng Unity.
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Banner Interstitial

Basic ad format that appears atthe top & Full-page ad format that appears at
bottom of the screen; can be natural break & transitions, such as leve
automatically refreshed. completion. Supports video content.
SELECT SELECT

>

Rewarded video Native

Ad format that rewards users for Customisable ad format that matches the
watching ads. | onetising free- ook & feel of your app; appears inline
to-play users. V with app content. Supports video content.
SELECT SELECT

Hinh 8.6. Cac loai quang cdo trong Google Admob

Vi du sau day s& xay dung 4 loai quang cdo trén. Moi khi nguoi dung click vao loai quang
cdo nao thi quang cdo dé s& xuat hién. Trong vi du nay, sé tam dung cac ID nhu sau (lvu vy,
nguoi doc nén tu tao tai khodn va ID cla riéng minh):

Test ‘s ID:

app id: ca-app-pub-3940256099942544~3347511713
//android

bannerld ca-app-pub-3940256099942544/6300978111
interid ca-app-pub-3940256099942544/1033173712
rewardedld ca-app-pub-3940256099942544/5224354917
nativeld ca-app-pub-3940256099942544/2247696110
//ios

bannerld ca-app-pub-3940256099942544/2934735716
interid ca-app-pub-3940256099942544/4411468910
rewardedld ca-app-pub-3940256099942544/1712485313
nativeld ca-app-pub-3940256099942544/3986624511
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Budc 1: Tao moOt Scene mdi, xay dwng mot giao dién nhu Hinh 8.7. Muc dich la khi ngu¢i
dung bdm vao nuat twong &ng thi s& hién thi cac loai quang cdo twong (rng, quang cdo dang
Banner thi khdng thé tat, cac loai quang cdo khdc thi cé nut dé ngudi dung tat khi xong quang
cdo. Riéng quang cdo Native thi né khéng hién |én trén Unity.

Destroy Banner

Show Interstitial

Show Reward

Show Native

Hinh 8.7. Thiét ké giao dién hién thi cac loai Google Admob

Bwdrc 2: Vao trang Google Admob, trong Get stated, tai Mobile Ads Unity plugin nhu Hinh
8.8. Quang cdo dang Native can tai thém thu vién, nén ciling dugc tai vé tai mic Native\Get
stated (Hinh 8.8).

Google AdMob > Mobile Ads SDK (Unity)

Guides Reference Download Samples Support

= Filter Download the Mobile Ads Unity plugin
= The Google Mobile Ads Unity plugin lets Unity developers serve Google mobile ads on Android and i0S apps without
et starte

having to write Java or Objective-C code. The plugin provides a C# interface for requesting ads that is used by C# scripts

Deprecation and sunset #J# in your Unity project

SDK Migration
Enabling test ads Use the following links to download the Unity package for the plugin or to take a look at its code on GitHub.
Upgrade Gradle for Android il

Optimize initialization and ad F 3 DOWNLOAD THE PLUGIN VIEW SOURCE
loading (Beta)

Google AdMob > Mobile Ads SDK (Unity)

= Fifter
Prerequisites
Get started

* Google Mobile Ads Unity plugin version 7.0.0 or higher.
Deprecation and sunset 4

SDK Migration = Complete the Get started guide.

Enabling test ads

Upgrade Gradle for Android . and install the native ads add-on.
Optimize initialization and ad A

loading (Beta)

Load native ad formats

Ad formats
App open
, Banner Native ads are loaded through the AdLoader class, which has its own AdLoader.Builder class to customize it during
+ Interstitial creation. The ForNativeAd() method configures the AdLoader to handle native ads.
« Native K&
. ¢ 0
CiChn private void RequestNativeAd() {
Native-addon changelog AdLoader adLoader = new AdLoader.Builder (INSERT_AD_UNIT_HERE)
} Rewarded .ForNativeAd()

Rewarded interstitial .Build();

}

Hinh 8.8. Tai thu vién Mobile Ads va Mobile Native Ads tlr trang Google Admob

123



Lap trinh Game 2d vadi Unity C#

Sau khi tai vé, dung chuét kéo cac géi vao trong dy an nhu trong Hinh 8.9

)
FEFEFFFFERF-ERI

Hinh 8.9. Kéo cac gbi d3 tai vao trong dy an

Bwdc 3: Thiét |ap Keystore: Vao Edit, chon Project Settings, chon muc Player, chon phan
Publishing Settings, chon Keystore Manager...

Keystore |a mot tap tin dang luu trir cda hé théng, cho phép quan ly céc tién trinh trong
viéc nhing quang cdo. Khi chon Keystore Manager... hé théng yéu cau nhap théng tin vé
Keystore, néu chua cé thi tao méi bang cach vao Keystore..., Create New, Anywhere (Néu d3
c6 thi chi can chon tap tin va nhap mat khau), sau d6 nhan Add key (Hinh 8.10). Trong clra s6
Player Settings, chon hét cdc muc trong phan Build nhu Hinh 8.11.

@

Hinh 8.10. Nhap keystore cho quang cdo
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Hinh 8.11. Chon hét cdc muc sau khi thém keystore

Budc 4: Vao Assets, chon External Dependency, chon Android Resolver, chon Force
Resolver (Hinh 8.12) sau d6 nhan OK khi c6 hdp thoai xuat hién.

Assets  GameObject Component  Services Jobs Window Help

Create ¥

Show in Explorer
Open

Delete

Rename

Copy Path Alt+Ctrl+C
Open Scene Additive
View in Package Manager

Import New Asset...

Import Package »
Export Package...

Find References In Scene

Select Dependencies

Refresh Ctri+R
Reimport

Reimport All

Extract From Prefab

Update UXML Schemna

Generate Lighting Ctrl+Shift+L

External Dependency Manager ¥ Android Resolver » Force Resolve

Google Mobile Ads » Version Handler » Delete Resolved Libraries
View in Import Activity Window 105 Resolver » Display Libraries

Open C2 Project Package Manager Resolver » Documentation
Properties... Altep Documentation Settings

- Resclve

Hinh 8.12. Chay chirc nang Force Resolve

Tiép tuc vao Assets, chon Google Mobile Ads, chon Settings..., roi dién cac ID cta Android
va i0S d3 cung cdp vao trong Inspector nhu Hinh 8.13.
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=
G
Open

bile Ads App ID

Android settings

Hinh 8.13. C4u hinh cho Google Mobile Ads

Bwdc 5: Tao mdi mét Empty Object, dat tén la GoogleAddManager, sau d6 tao mot tap tin
c6 tén la AdmobAdsScript.cs, gan cho ddi twong vira tao.

Trong tap tin AdmobAdsScript.cs, khai bdo cac Iénh nhu trong Hinh 8.14. Luvu y, cac ID la
cac gid tri d3 duwgc cung cap & trén. Dirng quén goi thu vién nhu GoogleMobileAds.Api.

-lusing System.Collections;
using System.Collections.Generic;
using UnityEngine;
| | using UnityEngine.UI;
using GoogleMobileAds.Api;
using System;

-public class AdmodAdsScript : MonoBehaviour
{
// Khai bdo déi tugng app ID
public string appID = "ca-app—-pub-39402560999u2501~33147511713";

I #if UNITY_ANDROID // Cac ID dung cho Android
- string bannerId = "ca-app—-pub-391025660999125.11/6300978111";
string interId = "ca-app-pub-391402560999425.4/1033173712";
string rewardedId = "ca-app-pub-39402560999U2544/5224354917";
string nativeld = "ca-app—-pub-391025660999125u1/22107696110";
I #elif UNITY_IPHONE // Cac ID dung cho iOS
- string bannerId = "ca-app—pub-3940256099942544/2934735716";
string interId = "ca-app-pub-39402560999U2504/10111468910";
string rewardedId = "ca-app-pub-39402560999uU2541/17121485313";
string nativeld = "ca-app—-pub-3940256099942544/398662U4511";
#endif
I // Khai bao cac déi tudng 1a cac loai quang cao
BannerView bannerView;
InterstitialAd interstitialAd;
RewardedAd rewardedAd;
NativeAd nativeAd;

Hinh 8.14. M3 ngudn khai bdo d6i twgng trong AdmobAdsScript.cs

Trong ham Start, m3 ngudn duwoc viét nhu trong Hinh 8.15.
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private void Start()

{
// Khdi tao cac tham sé clia MobileAds
MobileAds.RaiseAdEventsOnUnityMainThread = true;
MobileAds.Initialize(initStatus =>
{
Debug.Log("Add initialsed !!");
B;
}

Hinh 8.15. M3 nguén ham Start()

Buwdc 6: PE hién thi banner 1&n man hinh, viét hai ham |a LoadBannerAdd() va
DestroyBannerAd() nhu Hinh 8.16.

#region Banner
public void LoadBannerAd()
{
// Khoi tao banner
if (bannerView != null)
DestroyBannerAd();
bannerView = new BannerView(bannerId, AdSize.MediumRectangle, AdPosition.Top);
// ling nghe cic su kién
ListenToAdEvents();
// Tai banner 1én man hinh
var adRequest = new AdRequest();
adRequest.Keywords.Add("unity-admod-sample");
bannerView.LoadAd(adRequest); // hién thi Banner
}
private void ListenToAdEvents()[. ]
public void DestroyBannerAd()

{
if(bannerView != null)
{
bannerView.Destroy();
bannerView = null;
}
}
#endregion

Hinh 8.16. M3 ngudn dé tai phan Banner

Lwu y, ham ListenToAdEvents() [a ham dung dé 1ang nghe céc su kién, ndi dung ham nay cé
thé dugc copy tir trang web cla Google Admob, phan Banner, Get started tai muc Listen to
banner view events (Hinh 8.17). Ham nay ciling c6 thé dé tréng néu mudn.

Listen to banner view events

Get started
To customize the behavior of your ad, you can hook into a number of events in the ad's lifecycle, such as loading,

Deprecation and sunset
opening, or closing. To listen for these events, register a delegate:

SDK Migration
Enabling test ads o0
Upgrade Gradle for Android 4 /// <summary>
Optimize initialization and ad A /// listen to events the banner view may raise.
loading (Beta) {1/ </summary=
private void ListenToAdEvents()
Ad formats {
App open // Raised when an ad is locaded into the banner view.
e Enannervlew.OnBammr.:uLuducu += () =>
Get started Debug.Log("Banner view loaded an ad with response :
Anchored adaptive + _bannerView.GetResponseInfo());
Collapsible (Beta) K }i

Hinh 8.17. Noi dung ham ListenToAdEvents
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Thuyc hién tuong ty véi LoadinterstitialAd() va DestroylinterstitialAd() nhw Hinh 8.18.

#region Interstitial add
public void LoadInterstitialAd()
{
// Khdi tao banner
if (interstitialAd != null)
DestroyInterstitialAd();
var adRequest = new AdRequest();
adRequest.Keywords.Add("unity-admod-sample");
InterstitialAd.Load(interId, adRequest, (InterstitialAd ad, LoadAdError error) =>
{
if(error != null || ad == null) return;
interstitialAd = ad;
// 1ing nghe cac su kién
InterstitialAdEvent(interstitialAd);
1

if (interstitialAd != null && interstitialAd.CanShowAd())
interstitialAd.Show();
}

private void InterstitialAdEvent(InterstitialAd interstitialAd)[.. ]
public void DestroyInterstitialAd()

{
interstitialAd.Destroy();
interstitialAd = null;

}

#endregion

Hinh 8.18. M3 ngudn dé tai phan InterstitialAd

Lwu y, ham InterstitialAdEvent() cling c6 thé dwoc copy tir trang web cla Google Admob,
phan Interstitial, Get started tai muc Listen to interstitial ad events hodc dé tréng.

Thyc hién twong ty véi LoadRewardedAd () va DestroyRewardedAd() nhu Hinh 8.19.

#region Rewarded
public void LoadRewardedAd()
{
// Khdi tao banner
if (rewardedAd != null)
DestroyRewardedAd();
var adRequest = new AdRequest();
adRequest.Keywords.Add("unity-admod-sample");
RewardedAd.Load(rewardedId, adRequest, (RewardedAd ad, LoadAdError error) =>
{
if (error != null || ad == null) return;
rewaydedAd = ad;
// lang nghe cac su kién
RegisterEventHandlers(rewardedAd);
B);
if (rewardedAd != null && rewardedAd.CanShowAd())
{
rewardedAd.Show((Reward reward) => { Debug.Log("Reward show"); });
}
}
public void DestroyRewardedAd()
{
rewardedAd.Destroy();
rewardedAd = null;
}
private void RegisterEventHandlers(RewardedAd ad)[:]
#endregion

Hinh 8.18. M3 ngudn dé tai phan RewardedAd
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Luu y, ham RegisterEventHandlers() cling c6 thé dwoc copy tir trang web cla Google
Admob, phan Rewarded, Get started tai muc Listen to rewarded ad events hodc dé tréng.

Riéng phan Native phirc tap hon, khéng thudc pham vi cuén sdch nay nén ddc gia tim hiéu
thém.

Buéc 7: Chuyén qua Unity, vao trong tirng nut, kéo déi twong GoogleAdManager vao trong
phan Object cla sy kién On Click(), Ian lugt goi cdc ham tuong (ng vai tirng nat nhu d3 viét.

ct Transform

Visualize

Hinh 8.19. Gdn m3 ngudn cho cac nat

Chay Game, bam vao tirng nut dé xem két qua nhu Hinh 8.20

This a 300x250
test ad from
Google AdMob.

€} Google AdMob

Destroy Banner

Show Interstitial
Show Reward

Show Native

Hinh 8.20. Chay game va bam Show Banner
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4. Két chvong

TAI LIEU THAM KHAO

https://docs.unity3d.com/
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Connected Rigid

Connected }

Bodv 2D
[ Loagi Joint ]>

Anchor ]

%
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