Truot mot Sphere

Day la phan dau tién cla loat tutorial vé cach diéu khién movement clia mét character. Cu thé,
chlng ta sé lam sphere trugt dua trén player input.

Tutorial nay dugc thuc hién bang Unity 2019.2.9f1. Noi dung gia dinh rang ban da c6 kién thic co
ban véi Unity.

Kiém soat vi tri (Controlling Position)

Nhiéu game xoay quanh mét character can di chuyén d€ hoan thanh muc tiéu nao dé. Nhiém vu
cla ngudi choi la dan dat character. Game action cho phép ban diéu khién truc ti€p bang céch |ai
character, thuong la nhan phim hoac xoay stick. Game point-and-click yéu cau ban chi dinh
position dich réi character tu ddéng di chuyén t6i d6. Game programming yéu cau ban viét cac
instruction dé character thuc thi. Va con nhiéu kiéu khac.

Trong loat tutorial nay, ching ta sé tap trung vao cach diéu khién mot character trong 3D action
game. Trudc tién hay bat dau don gidn bang viéc lam mot sphere trugt trén mét hinh chir nhat
phang nho. Khi d&d nam ving, ching ta c6 thé tang dé phuc tap trong tuong lai.

Thi?t 1?p Scene

Bat dau véi mot 3D project méi theo cau hinh mac dinh. Ldc nay chdng ta chua can gi tir Package
Manager, ban c6 thé dung bat ky render pipeline nao.

Sanpl eScene mac dinh cé mét camera va moét directional light; chidng ta sé git lai ca hai. Tao mét
plane dai dién cho mat dat va thém mot sphere, déu dat tai goc toa do. Sphere mac dinh cé radius
0.5, vi vay hay dat toa d6 Y cta né thanh 0.5 dé€ trong nhu dang nam trén ground plane.

v € SampleScene -
. Main Camera
. Directional Light
. Plane
. Sphere

Scene hierarchy.

Chung ta chi gigi han movement 2D trén mat dat, vi vay hay dat camera phia trén plane va huéng
xudng dé cé goc nhin tét vé play area trong Game window. Dong thai dat proj ecti on mode thanh
ot hographi c. Cach nay loai bé perspective, gilp quan sat movement 2D ma khdng bi bién dang.



Orthographic camera nhin ti trén xuéng.

Th& duy nhat con lam vudng tam nhin la shadow cla sphere. Hay bd né bang cach dat shadow Type
thanh None, hodc No Shadows tuy phién ban Unity.

m

Light khéng tao shadow.

Tao material cho ground va sphere réi cau hinh theo y ban. T6i dat sphere mau den va ground mau
xéam nhat tram. Chdng ta cling sé truc quan hdéa movement bang mét trail, vi vay hay tao thém
material cho né. Téi sé dung mdt unlit material mau dé nhat. Cudi cung, chiing ta can mét

Movi ngSpher e script dé€ trién khai movement.

Cac asset trong project.

Script cé thé bat dau dudi dang mét extension réng clia MnoBehavi our .

usi ng Uni tyEngi ne;

public class MvingSphere : MnoBehaviour { }



Game view.

Thém ca Trai | Renderer va component Mvi ngSphere cla ching ta vao sphere. Gilt nguyén moi thi
con lai.

(¥ Sphere [ Static =
T Tag | Untagged ¢ | Layer | Default : ]
¥ ... Transform o
Position X 0 'Y 0.5 'z 0 |
Rotation X 0 Y 0 'z o |
Scale X 1 [Y [1 |z |1 |
> Sphere (Mesh Filter) e 8
b .. [¥Mesh Renderer i = 8
» @ ¥ Sphere Collider o
b ° (¥ Trail Renderer i = 8
v - ¥ Moving Sphere (Script) (-
Script < MovingSphere o]

Sphere object cung cdc component.

Gan trail material cho phan t& dau tién va duy nhat trong material s array cla component
Trai | Renderer. NG khéng can cast shadow, du diéu nay khéng quan trong vi ching ta da tat shadow.
Ngoai ra, hdy gidm wdth tir 1.0 xuéng moét gia tri hgp ly hon nhu 0.1 dé tao mét dudng manh.



Trail renderer.

DU chua viét code cho movement, chiing ta van cé thé xem trudc bang cach vao play mode réi di
chuyén sphere trong Scene window.

Movement trail.

?7?¢ Player Input



Dé di chuyén sphere, chiing ta phai doc cac input command cla ngudi choi. Viéc nay dugc thuc
hién trong Update method cla Movi ngSphere. Player input la 2D nén ¢ thé luu trong mot Vector 2
variable. Ban dau, ta dat cd component X va Y cla né bang 0, sau d6 dung chiing dé dat position
cla sphere trong plane XZ. Vi vay component Y cla input tréd thanh component Z cla position.
Position Y van bang 0.

usi ng Uni t yEngi ne;
public class MvingSphere : MnoBehavi our {

void Update () {

Vector2 playerlnput;

pl ayer | nput.x = Of;

pl ayer | nput.y = Of;

transform |l ocal Position = new Vector3(playerlnput.x, 0.5f, playerlnput.y);
}
}

Céch don gidn nhat dé€ 1dy directional input tir nguoi chai 1a goi I nput . Get Axi s vGi tén cGa mot axis.
Unity mac dinh dinh nghia cd input axis Hori zontal va Vertical ; ban cé thé kiém tra chidng trong
phan Input cla Project Settings. Ta sé dung gia tri horizontal cho X va vertical cho Y.

pl ayerlnput.x = I nput.CGetAxi s("Horizontal");
pl ayer I nput.y = Input.Get Axi s("Vertical");

Cau hinh mac dinh lién két cac axis nay véi phim mii tén va WASD. Cac gia tri input cling dugc tinh
chinh d€ phim hoat dong gan giéng controller stick. Ban c6 thé diéu chinh cac thiét l1ap nay theo y
muon, nhung téi gilr nguyén mac dinh.

Dung phim m{i tén hoac WASD.

Ca hai axis con cé mot dinh nghia thi hai, lién két chling véi input tir joystick hoac controller stick
bén trai. Cach nay cho input mugt hon nhiéu, nhung téi sé dung phim cho moi animation ngoai tru
animation ti€p theo.

Dung controller stick.

Normalize Input Vector

Céc axis trd vé 0 khi & trang thai nghi va —1 hoac 1 tai hai cuc. Vi ta dung input dé dat position cla
sphere nén position bi gidi han trong mét hinh chir nhat c6 cung range. it nhat diéu nay dang véi
key input vi cac phim doc lap véi nhau. Véi stick, cac dimension lién két véi nhau va thong thuong
ta bi giGi han & khoang cach t6i da 1 tinh tir origin theo moi direction, do dé position nam trong mot
hinh tron.

Uu di€m cua controller input la d6 dai téi da cla input vector luén bang 1 bat k& direction. Vi vay
movement cé thé nhanh nhu nhau theo moi direction. Véi phim thi khong nhu vay: gid tri téida la 1
khi nhan mot phim nhung la v2 khi nhan dong thai hai phim, nghia la movement theo duong chéo



nhanh nhat.

Gia tri toi da khi dung phim la V2 theo dinh ly Pythagoras. Cac gié tri axis xac dinh d6 dai hai canh
g6c vudng, con vector téng hgp la canh huyén. Vi vay magnitude cla input vector [a ?2(xz+y2).

Ta c6 thé dam bao d6 dai vector khéng bao gid vugt qué 1 bang cach chia input vector cho
magnitude cla nd. K&t qua ludn la unit vector, trir khi d6 dai ban dau bang 0, khi d6 két qua khong
xac dinh. Qua trinh nay dugc goi la normalize mot vector. Ta cé thé thuc hién bang cach goi
Nor mal i ze trén vector; vector sé tu scale va tré thanh zero vector néu két qua Ié ra khéng xac dinh.

pl ayer I nput.x = I nput.Get Axi s("Horizontal");
playerlnput.y = Input.GetAxis("Vertical");
pl ayer | nput. Normal i ze();

%

Key input da dugc normalize.

Gi?i h?n Input Vector

Lu6n normalize input vector sé gidi han position trén dudng tron, tri khi input & trang thai neutral
thi ta két thuc tai origin. Cac dudng ndi gilta origin va dudng tron biéu dién moét frame don 1€ khi
hinh tron nhdy tur tdm ra duong tron hoac quay lai.

Ki€u input tat-cad-hoac-khong nay doi khi hitu ich, nhung hay cho phép ca moi position bén trong
duong tron. Ta chi diéu chinh input vector khi magnitude cta né vuot qua 1. Mot cach thuéan tién la

goi static method Vect or 2. G anpMagni t ude thay cho Nornal i ze, truyén vao vector va gia tri téi da 1.
K&t qua la mot vector dugc gilr nguyén hoac dugc scale xudng muc toi da da cung cap.

[/ player | nput. Nornmalize();
pl ayer | nput = Vector2. C anpMagni t ude(pl ayer | nput, 1f);

%

Key input da duogc gidi han.

Kiém soat van toc (Controlling
Velocity)

Cho dén gig, ching ta dung truc tiép input dé dat position cla sphere. Diéu nay cé nghia la khi
input vector i thay daéi thi position p clia sphere lap tic d6i thanh cling gia tri. Do d6 p=i . Day khong
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phai motion ddng nghia ma la teleportation. Cach tu nhién hon dé diéu khién sphere la xac dinh
position tiép theo p? bang cach cdng displacement vector d vao position cii p?, do d6 p?=p?+d.

Relative Movement

Khi dung d=i thay cho p=i, méi quan hé gilta input va position tré nén it truc ti€p hon. Diéu nay loai
bd cac rang budc Ién position vi sau update dau tién, position trg thanh tuong doi véi chinh né thay
vi véi origin. Vi thé position dugc mo ta bdi infinite iterative sequence p???=p?+d vdi p? dugc dinh
nghia la starting position.

Vector 3 di spl acenent = new Vector3(playerlnput.x, 0f, playerlnput.y);
transform |l ocal Position += displ acenent;

Relative movement.

Velocity

Sphere cla ching ta thuc sy c6 thé di dén bat ky dau, nhung né di chuyén nhanh dén muic kho
diéu khién. Nguyén nhan la input vector dugc cdng vao 6 moi update. Frame rate cang cao, sphere
cang di nhanh. D& két qua nhat quan, ta khéng mudn frame rate dnh hudng dén input. Néu dung
input c6 dinh, ta muon displacement cé dinh bat ké frame rate cé thé dao dong.

Trong truong hop nay, mot frame bi€u dién mot duration: lugng time t da troi qua gitra thoi diém
bat dau frame trudc va frame hién tai; ta cé thé truy cap gia tri nay qua Ti ne. del taTi ne. Do dé
displacement thuc té la d=it va ta da gia dinh sai rang t la hang sé.

Displacement dugc do bang Unity unit, giad dinh tuong (ng vGi mot meter. Nhung ta nhan input véi
mot duration tinh bang second. D& thu dugc meter, input phai dugc do bang meter per second. Vi
vay input vector biéu dién velocity: v=i va d=vt.

Vector3 velocity = new Vector3(player!|nput.x, O0f, playerlnput.y);
Vector3 displacement = velocity * Tine.deltaTinme;
transform | ocal Position += di splacenent;



o

Ki€m soat velocity dbc lap véi frame rate.

Speed

Input vector t6i da c6 magnitude bang 1, tuong Ung vdi velocity mot meter per second, tic 3.6
kilometer per hour hay khodng 2.24 mile per hour. Mic nay khdong nhanh 1am.

Ta c6 thé tdng maximum velocity bang céach scale input vector. Scale factor biéu dién maximum
speed, tuc velocity khong cé direction. Thém mot maxSpeed field cé attribute Serial i zeFiel d v&i gia
tri mac dinh 10 va gan cho nd attribute Range vGi range chdng han 1-100.

[SerializeField, Range(Of, 100f)]
fl oat naxSpeed = 10f;

Nhéan input vector véi max speed dé tim desired velocity.

Vector3 velocity =
new Vector 3(pl ayer | nput.x, Of, playerlnput.y) * naxSpeed,

¥ o+ [¥ Moving Sphere (Script) (-
Script - MovingSphere o]
Max Speed =0

%

Max speed dugc dat thanh 10.

Acceleration

Vi ching ta kiém soat truc tiép velocity nén né cé thé thay déi tic thoi. Chi c6 filtering do input
system &p dung lam thay déi cham lai d6i chit. Trong thuc té, velocity khéng thé thay déi ngay lap
tdc. Mot thay d6i can effort va time, tuong tu nhu thay déi position. Rate of change cla velocity
dugc goi la acceleration a, dan dén v22?=v2+at Vv3i v? la zero vector. Deceleration don gian la
acceleration ngugc hudng vdi velocity hién tai nén khéng can xu ly dac biét.
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Hay xem diéu gi xay ra néu dung input vector dé ki€m soat acceleration thay vi truc ti€p kiém soat
velocity. Viéc nay yéu cau theo doi velocity hién tai, vi vay hay luu né trong mét field.

Vector3 velocity;

Input vector gid xac dinh acceleration trong Updat e, nhung tam thoi van hay nhan nd vdi maxSpeed va
dién gidi gia tri nay thanh max acceleration. Sau dé cdéng né vao velocity trudc khi tinh
displacement.

Vector3 accel eration =
new Vect or 3(pl ayer | nput.x, Of, playerlnput.y) * nmaxSpeed;
velocity += acceleration * Tine.deltaTing;
Vector3 di spl acenent = velocity * Tine.deltaTine;

Velocity thay d6i muot.

Desired Velocity

Ki€ém soat acceleration thay vi velocity tao ra motion mugt hon nhiéu, nhung cling lam gidm kha
nang kiém soat sphere. N6 giong nhu ta dang lai xe thay vi di bo. Hau hét game can kiém soat
velocity truc tiép hon, vi vay hay quay lai cach ti€p can dé. Tuy nhién, viéc dp dung acceleration
thuc su tao ra motion mugt hon.



Acceleration thay d6i velocity, roi velocity thay d6i position.

Ta cé thé két hop hai cach tiép can bang viéc truc ti€p ki€m soat target velocity va ap dung
acceleration Ién actual velocity cho dén khi n6 khdp desired velocity. Sau d6 c6 thé tinh chinh
responsiveness cla sphere bang cach diéu chinh maximum acceleration. Hay thém moét
serializable field cho gia tri dé.

[SerializeField, Range(Of, 100f)]
float maxAccel eration = 10f;

Trong Updat e, gio ta dung input vector d€ xac dinh desired velocity va khdng con diéu chinh velocity
theo cach cd.



Vector3 desiredVelocity =
new Vect or 3(pl ayer | nput.x, Of, playerlnput.y) * nmaxSpeed;
/lvelocity += acceleration * Tine.deltaTi ne;

Thay vao d6, trudc tién ta tim maximum speed change bang cadch nhan max acceleration vdéi t. Day
la murc velocity toi da cé thé thay déi trong update nay.

Vector3 desiredVelocity =
new Vector 3(pl ayer I nput.x, O0f, playerlnput.y) * naxSpeed;
fl oat maxSpeedChange = maxAccel eration * Tine. deltaTi ne;

Trudc tién chi xét component X cla velocity. Néu né nhé hon desired value thi cdng maximum
change.

fl oat maxSpeedChange = maxAccel eration * Tine. del taTi ng;
if (velocity.x < desiredVelocity.x) {
vel ocity. x += maxSpeedChange;

}

DPiéu nay c6 thé gay overshoot; ta ngan lai bang cach I1ay minimum gilra gia tri da tang va desired
value. C6 mot mat hf . M n method cé thé dung & day.

if (velocity.x < desiredVelocity.x) {

/lvel ocity.x += nmaxSpeedChange;

velocity.x =

Mat hf . M n(vel ocity. x + naxSpeedChange, desiredVel ocity.x);
}

Nguoc lai, velocity cé thé 16n hon desired value. Khi dé ta trir max change réi 18y maximum gitra
két qua va desired value théng qua Mat hf . Max.

if (velocity.x < desiredVelocity.x) {

velocity. x =

Mat hf . M n(vel ocity. x + maxSpeedChange, desiredVel ocity. x);
}

else if (velocity.x > desiredVelocity.x) {

velocity.x =

Mat hf . Max(vel ocity. x - naxSpeedChange, desiredVel ocity.x);
}

Ta cling c6 thé& thuc hién toan bd viéc nay bang mat hi . MoveTowards method tién dung, truyén vao
current value, desired value va maximum allowed change. Thuc hién riéng cho ca component X va
Z.

fl oat maxSpeedChange = maxAccel eration * Tine. del taTi ng;
[1if (velocity.x < desiredVelocity.x) {
/] velocity.x =
/1 Mathf.Mn(velocity.x + maxSpeedChange, desiredVel ocity.x);
11}
/lelse if (velocity.x > desiredVelocity.x) {
/'l velocity.x =
/1 Mat hf.Max(vel ocity.x - maxSpeedChange, desiredVel ocity.Xx);
/1}
velocity.x =
Mat hf . MoveTowar ds(vel oci ty. x, desiredVel ocity.x, maxSpeedChange);



velocity.z =
Mat hf . MoveTowar ds(vel ocity. z, desiredVel ocity.z, maxSpeedChange);

Max Speed -=()

Max Acceleration =)

A

Ca max speed va acceleration déu dugc dat thanh 10.

Gio ta c6 thé tinh chinh maximum acceleration dé dat dugc di€m can bang mong muén giita
motion muot va responsiveness.

Gidi han vi tri (Constraining Position)

Bén canh viéc ki€m soat velocity cla character, mét phan quan trong trong game la gigi han noi né
c6 thé dén. Scene don gian cla ching ta cé mét plane dai dién cho mat dat. Hay bubc sphere ludn
nam trén plane.

Gi? bén trong hinh vuong

Thay vi dung chinh plane, ta chi can tao allowed area thanh mét serializable field cta sphere. Cé
thé dung mot Rect struct value cho muc dich nay. Gan default value khép véi plane mac dinh bang
cach goi constructor method vGi —5 cho hai argument dau va 10 cho hai argument cu6i. Chiing xac
dinh bottom-left corner va size.

[SerializeField]
Rect al |l owedArea = new Rect (-5f, -5f, 10f, 10f);

Ta gi6i han sphere bang cach giéi han new position truéc khi gan né cho transform I ocal Posi tion. Vi
vay trudc tién hay luu né trong mot variable.

//transform | ocal Position += displacenent;
Vector3 newPosition = transform | ocal Position + displacenent;
transform | ocal Position = newPosition;

Ta c6 thé& goi cont ai ns trén allowed area dé€ ki€m tra mét point c6 nam bén trong hodc trén edge
hay khéng. Néu new position khong thoa diéu kién, hay dat né vé current position, qua do triét tiéu
movement trong update nay.

Vector3 newPosition = transform | ocal Position + displacenent;
if (!all owedArea. Contai ns(newPosition)) {
newPosition = transform | ocal Position;

}

transform | ocal Position = newPosition;

Khi truyén mot Vect or 3 vao Contai ns, method sé ki€m tra toa dé XY, khéng ding trong truong hop
nay. Vi vay hay truyén mot Vect or2 mdi chita toa do XZ.
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if (!allowedArea. Contains(new Vector2(newPosition.x, newPosition.z))) {
newPosi tion = transform | ocal Position;

}

Max Speed =)
Max Acceleration -
Allowed Area

X -5 Y |-5

W10 H 10

Dung lai tai cadc edge cua plane.

Sphere gio khéng thé thoat ra ngoai va sé ding khi cé lam vay. Két qua bi giat vi movement bi bo
qua trong moét sé frame, nhung ta sé xi ly ngay sau day. Trudc hét, hay luu y sphere cé thé di dén
khi nam ngay trén edge cua plane. Nguyén nhan la ta chi giéi han position ma khéng tinh dén
radius. S& dep hon néu toan bd sphere ludn nam trong allowed area. Ta c6 thé sira code dé tinh
dén radius, nhung cach khac la chi can thu nhé allowed area. Nhu vay la di cho scene daon gian
nay.

Dich corner cua area |én 0.5 va gidm size di 1 & ca hai dimension.

Allowed Area
X -4.5 Y -4.5
W9 H 9




Dung lai khi cham edge cula plane.

?7?t Position chinh xac

Ta c6 thé loai b6 movement bj giat bang cach clamp new position vao allowed area thay vi bé qua
né. Cé thé thuc hién bang cdch goi mathf.  anp vGi mét value cing minimum va maximum dugc
phép. Dung property xM n va xMax cUa area cho X, cOn yM n va ymax cho Z.

if (!allowedArea. Contains(new Vector2(newPosition.x, newPosition.z))) {
/I newPosition = transform |l ocal Position;
newPosi tion.x =
Mat hf . G anp(newPosi tion. x, all owedArea.xM n, all owedArea. xMax) ;
newPosition.z =
Mat hf . Cl anp(newPosi tion.z, allowedArea.yMn, allowedArea. yMax);

}

4

B&m vao cac edge.

Lo?i b? Velocity

Sphere gig cé vé bam vao cac edge. Sau khi cham edge, ta trugt doc theo né nhung phai mat moét
lGc mdai cé thé roi khdi edge. Nguyén nhan la velocity cla sphere van hudng vao edge. Ta phai déi
direction bang acceleration huéng ra khéi edge; viéc nay mat nhiéu hay it time tuy vao max
acceleration.

Néu sphere la mot ball va edge cla area la mot wall thi khi cham wall, né phai dirng lai. Diéu nay
thuc su xay ra. Nhung néu wall dot ngot bién mat, ball sé khong 1ay lai velocity trudc do.
Momentum da mat, energy dugc truyén di trong collision va cé thé gay damage. Vi vay phai loai bo
velocity khi cham edge. Tuy nhién sphere van c6 thé trugt doc edge, nén chi component velocity
hudng vé edge dé can bi loai bo.

Dé dat component velocity phu hgp vé 0, ta phai ki€m tra xem c6 vugt bounds theo ca hai huéng
cla moi dimension hay khéng. Lic nay ta cling c6 thé tu clamp position vi dang thuc hién ding céac
ki€ém tra gibng nhu vat hf. G anp va Contains.

/1if (!all owmedArea. Contai ns(new Vector2(newPosi tion.x, newPosition.z))) {
/I newPosi tion.x =
/1 Mat hf. d anp(newPosi tion. x, allowedArea.xM n, allowedArea. xMax);
/I newPosition.z =
/1 Mat hf. d anp(newPosi tion.z, allowedArea.yMn, allowedArea.yMax);
11}
if (newPosition.x < allowedArea.xMn) {
newPosi tion.x = al | owedAr ea. xM n;
velocity.x = Of;
}
else if (newPosition.x > allowedArea. xMax) {
newPosi tion.x = al |l owedAr ea. xMax;
velocity.x = Of;

}
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if (newPosition.z < allowedArea.yMn) {
newPosi tion.z = all owedArea. yM n;
velocity.z = Of;

}

else if (newPosition.z > all owedArea. yMax) {
newPosi tion.z = all owedArea. yMax;
velocity.z = 0Of;

}

A

Khong con bam vao edge.

N?y

Velocity khéng phai Iic nao cling bi loai bd trong collision. Néu sphere la mét ball ndy hoan hdo thi
nd sé dao direction trong dimension tuong ng. Hay th& lam nhu vay.

if (newPosition.x < allowedArea. xMn) {
newPosi tion.x = al |l onedArea. xM n;

velocity.x = -velocity.x;

}

else if (newPosition.x > allowedArea. xMax) {
newPosition.x = all owedAr ea. xMax;

velocity.x = -velocity.Xx;

}

if (newPosition.z < all owedArea.yMn) {

newPosition.z = all owedArea. yM n;

velocity.z = -velocity. z;

}

else if (newPosition.z > allowedArea. yMax) {

newPosi tion.z = al |l owedAr ea. yMax;

velocity.z = -velocity. z;

}
Nay khdi cac edge.

Sphere gi¢ gilr lai momentum va chi d6&i direction khi cham wall. N6 cham lai d6i chut vi sau khi
ndy, velocity khong con khdp véi desired velocity. D€ cd cl ndy tot nhat, ngudi chai phai diéu chinh
input ngay lap tdec.

Bounciness

Khong can gilt lai toan bd velocity khi dao chiéu. Mot sé vat ndy nhiéu han vat khac. Vi vay hay cho
phép cau hinh bang cach thém moét bounci ness field, mac dinh la 0.5 véi range 0-1. Nho d6 sphere
c6 thé nay hoan hao, khéng ndy chit nao hoac 6 bat ky muc nao gitra hai trang thai.
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[SerializeField, Range(Of, 1f)]
float bounciness = 0.5f;

Pua bounciness vao new velocity value khi cham edge.

if (newPosition.x < allowedArea.xMn) {
newPosi tion.x = al | owedArea. xM n;

velocity.x = -velocity.x * bounciness;

}

else if (newPosition.x > allowedArea. xMax) {
newPosi tion.x = al | owedAr ea. xMax;

velocity.x = -velocity.x * bounciness;

}

if (newPosition.z < all owedArea.yMn) {
newPosi tion.z = all owedArea. yM n;

velocity.z = -velocity.z * bounci ness;

}

else if (newPosition.z > allowedArea. yMax) {

newPosi tion.z = all owedAr ea. yMax;

velocity.z = -velocity.z * bounciness;

}

Max Speed 8.
Max Acceleration L@,
Bounciness )

Allowed Area
X -4.5 -4.5
w9 H 9

%

Bounciness dugc dat thanh 0.5.

===
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=<

Céch nay khong m6 phéng physics thuc té, vén phic tap hon nhiéu. Nhung két qua da bat dau
trong giéng that va nhu vay la dd cho hau hét game. Ngoai ra, movement cla ching ta chua that
chinh xac. Cac phép tinh chi ding néu sphere cham edge didng vao cudi movement trong mot
frame. Kha nang cao diéu dé khong xay ra, nghia la sphere 1€ ra phai lap tic di chuyén ra xa edge
mot chut. Trudc tién can tinh remaining time réi dung né cing new velocity trong dimension tuong
(ng. Tuy nhién, diéu nay cé thé dan dén lan nay th hai, khién moi th phic tap hon. May man la
ta khong can do chinh xac nhu vay dé tao ao giac thuyét phuc vé mét sphere dang ndy xung
quanh.

Tutorial ti€p theo la Physics.
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