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Tong quan

Dai véi Euler, d€ quay mot vat ta phai quay lan
lugt cac truc cta nd (x -> y ->2)

Trong toan hoc, diéu nay rat khé tudng tuong, ké
ca khi ta biét diém quay dau va cudi

Do vay, ta phai quy doi sang moét don vi khac, cé
tén la Quaternion




Quaternion

Quaternion la phép quay mot vat, dai dién cho do I6n
va hudng quay cua vat

Nhu hinh bén, gia str ta quay mot géc 90 do theo
huéng y->x (mau do), sau dé quay thém mot géc 90
do nira theo hudng x->z (mau cam), thi tvong duong
v@i viéc ta quay mot goc 90 do theo huéng y->z
(mau xanh)

Quaternion dung ma trén 4x4 dé tinh toan két qua
cudi cung, chinh la phép quay ngan nhat sau mot
chuoi cac phép quay




Quaternion

Trong Unity, dé c6 phép quay YZ thi ta nhan phép
quay YX vai phép quay XZ

* Piéu nay gan giong viéc cong 2 vector, ta chi viéc thay
phép cong thanh phép nhan

public static Quaternion Plus(this Transform A, Transform B)

{

return A.rotation * B.rotation;




Inverse 4y

Quaternion Inverse

Néu nhu ta quay moét géc 90 do theo hudng y->x,
thi inverse cua né ciing la mot géc 90 do nhung
hudng nguaoc lai tur x->y




Quaternion Inverse

Trong Unity, dé cé Quaternion YZ' thi ta nhan
Quaternion YX vai Quaternion Inverse XZ

* Piéu nay gan giong viéc trir 2 vector, ta chi viéc thay phép
trir thanh phép nhan vaéi inverse

public static Quaternion Minus (this Transform A, Transform B)

{

return A.rotation * Quaternion.Inverse (B.rotation);




Quaternion Vector

Khi ta nhan Quaternion véi Vector, ta sé quay
Vector d6 theo huéng cua Quaternion

Nhu hinh bén, dé€ bién vector OA thanh vector OB,
ta chi can nhan quaternion OAB v&i vector OA

public static Vector3 Rotate(this Vector3 V, Quaternion Q)
{

return Q * V;




Quaternion Vector

Chu y:

Khi nhan lién tiép quaternion vdi vector, ta can
chu y t&i tha tu thuce hién

Gia st vector OA bién ddi thanh vector OC nho 2
phép quay: doc theo Oyx va ngang theo Oxz

Nhung néu ta quay ngang trudc réi méi doc sau,
thi két qua OA chi téi duoc OB




Quaternion Offset

Trong bai toan thuc t&, ching ta thuong khong cé mot Quaternion cu thé, ma dua vao do
léch Quaternion cua 2 do6i tugng dé dung vao muc dich khac nhau:

- Xoay vat theo vat khac
Di chuyén vét theo tay
Diéu khién cénh tay robot theo IK



Quaternion Offset

QuaternionOffset : MonoBehaviour

[SerializeField] Transform current;

[SerializeField] Transform target;

Quaternion rotationOffset;

Awake ()

rotationOffset = target.rotation *

Quaternion.Inverse (current.rotation) ;

}

Update ()

target.rotation = current.rotation * rotationOffset;



Quaternion Follower

Ta c6 thé bién tdu mot chit, ngoai viéc luvu d6 léch vé goc xoay, ta sé luu ca doc léch vé
khoang céch

Két qua |a Target khong chi xoay ma con di theo Current



Quaternion Follower

QuanternionFollower : MonoBehaviour

[SerializeField] Transform current;

[SerializeField] Transform target;

Vector3 posOffset;

Quaternion rotOffset;
Awake ()
rotOffset Quaternion.Inverse (current.rotation) * target.rotation;
posOffset Quaternion.Inverse (current.rotation) * (target.position

current.position) ;

}

Update ()

target.rotation current.rotation * rotOffset;

target.position current.position + current.rotation * posOffset;



Quaternion Hand VR

Ap dung Quaternion Follower vao Hand VR



Quaternion va cac ham thuong dung

Public Methods:
ToAngleAxis
Static Methods:

Angle
AngleAxis

Euler
FromToRotation
Lerp
LookRotation



ToAngleAXxis

public void ToAngleAxis(out float angle, out Vector3
axis);

Tra vé gbc (angle) va truc xoay (axis)
clia mot quaternion

Nhu hinh bén:

- Gébc da xoay la (60, 90, 0)

- Mau do la angle

- Mau xanh duong la axis

- Sau khi bam nut Rotate thi cube sé
quay nguagc lai géc angle theo truc
axis dé vé vi tri ban dau




Angle

public static float Angle(Quaternion a, Quaternion b);

Tra vé goc gilra hai quaternion

angle = Quaternion.Angle (A, B);




AngleAXxis

public static Quaternion AngleAxis(float angle, Vector3 axis);

Tra vé phép quay dua trén goc va truc xoay

transform.rotation = Quaternion.AngleAxis (30, Vector3.up);




Euler

public static Quaternion Euler(float x, float y, float z);

Tra vé phép quay dua trén goc euler

rotation = Quaternion.Euler (0, 30, 0);




FromToRotation

public static Quaternion FromToRotation(Vector3 fromDirection, Vector3 toDirection);

Tra vé phép quay gilra 2 vector

rotation = Quaternion.FromToRotation (current.forward, target.forward)




Lerp

public static Quaternion Lerp(Quaternion a, Quaternion b, float t);

Tra vé phép quay dugc ndi suy gilra 2 quaternion

current = Quaternion.Lerp (current, target, Time.deltaTime * speed) ;




LookRotation

public static Quaternion LookRotation(Vector3 forward, Vector3 upward = Vector3.up);

Tra vé phép quay dugc xac dinh bdi 2 hudng forward va upward

rotation = Quaternion.LookRotation (target.position - transform.position, Vector3.up) ;




Tong két

Quaternion la phép quay mét vat, dai dién cho do Ién va goc quay vat dé
Quaternion c6 thé nhan véi nhau

Quaternion c6 thé nghich dao bang ham Inverse

Khi thuc hién cadc phép nhan Quaternion lién tiép, can chuy téi thir tu

C6 thé nhan Quaternion vai mot Vector dé thuc hién phép quay cho Vector do
C6 thé luu do léch gitra 2 Quaternion dé dung vao cac muc dich khac nhau
Unity ho tro rat nhiéu ham dé quay, ciing nhu quy doi sang dang euler



