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The Goal of the project
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The Scope of the project
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Involved CG techniques
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Implementation
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glm::mat4 cubePosChanged[27] {
glm: :mat4 (1. 0f), glm: :mat4 (1. 0f), glm: :mat4 (1. 0f),
glm: :mat4 (1. 0f), glm: :mat4 (1. 0f), glm: :mat4 (1. 0f),
glm: :mat4 (1. 0f), glm: :mat4 (1. 0f), glm: :mat4 (1. 0f),

glm: :mat4 (1. 0f), glm: :mat4 (1. 0f), glm: :mat4 (1. 0f),



glm::mat4 (1. 0f), glm: :mat4 (1. 0f), glm: :mat4 (1. 0f),
glm::mat4 (1. 0f), glm: :mat4 (1. 0f), glm: :mat4 (1. 0f),

glm::mat4 (1. 0f), glm: :mat4 (1. 0f), glm: :mat4 (1. 0f),
glm::mat4 (1. 0f), glm: :mat4 (1. 0f), glm: :mat4 (1. 0f),
glm: :mat4 (1. 0f), glm: :mat4 (1. 0f), glm: :mat4 (1. Of)
s
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Shader cubeShader = Shader (“cubeShader. vs”, ”“cubeShader. fs”) :

// VBO A1 VAO

unsigned int cubeVBO, cubeVAO;
// DT B E

glm: :vec3 lightPosl

glm: :vec3 lightPos2

glm: :vec3 lightPos3

glm: :vec3 lightPos4

glm: :vec3(0.0f, 5.0f, 0.0f);
glm: :vec3 (5. 0f, 0.0f, 0.0f);
glm: :vec3(0.0f, 0.0f, 5.0f);
glm: :vec3 (-5.0f, 3.0f, -5.0f);
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// BRI DT

bool overTurn (GLFWwindow* window, float angle);

/] TR
bool rightTurn (GLFWwindow* window, float angle);

/] VT REAR I
bool leftTurn(GLFWwindow* window, float angle);
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bool z1Turn(GLFWwindow* window, float angle);



/TR R, z==—1
bool z 1Turn(GLFWwindow* window, float angle);

/)T x BEEIE DT BIME, x==—-1, " A",
bool x 1Turn(GLFWwindow* window, float angle):

//TiekE x i BB T, x==1, " A H AR

bool x1Turn(GLFWwindow* window, float angle);

/TR y FEE IR LR, y==-1, "
bool y 1Turn(GLFWwindow* window, float angle):

/T y B BB I, y==1, " T R .
bool y1Turn(GLFWwindow* window, float angle) ;.
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// IR JBE T IR
std: :stack<int> stk;
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if (timer < 0.5)
rSpeed = deltaTime * (timer * timer) * 1080;
else

rSpeed = deltaTime * ((1 - timer) * (1 - timer)) * 1080;
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cubeShader. setVec3 (“material.ambient”, rgb * glm::vec3(0.1f));
cubeShader. setVec3 (“material.diffuse”, rgb * glm::vec3(0.5f));
cubeShader. setVec3 (“material. specular”, 0.55f, 0.55f, 0.55f);
cubeShader. setFloat (“material. shininess”, 16.0f);
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1. glm::mat3 newView = glm::mat3(camera.GetViewMatrix());
2. view = glm::mat4(newView);
3. view = glm::translate(view, glm::vec3(0.0f, 0.0f, -2.0f));
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1. if(direction == Q)
2. {



3 if (Yaw<-83. 4f)

4 {

5 Position —= Right * velocity;
6. Yaw += velocity * rate;

7 }

8. }

9. if(direction == E)

10.  {

11. if (Yaw>—96. 7f)

12. {

13. Position += Right * velocity;
14. Yaw —= velocity * rate;

15. }

16. }

17.

18. if(direction == NONE)

19. {

20. if (Yaw>—89. 5f)

21. {

22. Position += Right * velocity;
23. Yaw -= velocity * rate;

24. }

25. else if (Yaw<-90.5f)

26. {

217. Position -= Right * velocity;
28. Yaw += velocity * rate;

29. }

30. else

31. {

32. Yaw = -90.0f;

33. }

34, }
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1.1.2. EENRDTE

Finger type f type————— Fr@FFa 28

Dactylus type d type————— TR A S 1R,

glm::vec3 d position——— ZIE T T E AL &

glm: :mat4 rotate hudu————— AR T AE 2 1) vh =Nl e A () 9INE
glm: :vec3 d model——— 3BT RN shader #4724z LAY 23 8] (5 2.

1.1.3. HEMIREL
bool trans a dactylus(glm::vec3 pos):
XHHETE BT, 1E4875 H QbR R, PR EIE AL pos 7 &
bool rotate a dactylus(float angle, glm::vec3 axis);
XTHETE BT IR, E48TH QiR Rrh, 2L N axis Bli, I EHiEE: angle 9N,
bool fixed the anis(glm::vec3 jiaodu);
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bool draw a dactylus(Shader* s);
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1.2.2, EENALE

Finger type type———— FFamEn

Dactylus part root————— FrRIERTFEMIET
Dactylus part middle————- FaEmFeT
Dactylus part top————- TN EZHIFET

glm: :vec3 f position———- FIRAX FEMAE
glm: :vec3 hf position——— FERMNE

float part len[3]-—— EANFIHRKE

float f phi——— FHa 12 ml R
float alpha————— FHRM MM

bool flag up————— VTR E
bool flag down———- FOVFFFR U 4E
float speed coe——— JiniE 2%

1.2.3. HEER KL
» bool draw a finger (Shader* s):
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bool form a finger(glm::vec3 rotate jiaodu, int which hand,

glm: :vec3d another movement = glm::vec3(0));

TR EZ A, FORIRE CA 1S BAETR e B A N — MR T8 .

EEX =AMETROOTE, BERRIREIET, St E R TR TR B, RE
B /AP ZTF IR B A, FAETIRME RPEIEEIET: 2GR miET, 1&
ZHT TSR R B SR AR 1T AR R R AR TR ER R T AT R BN, 4 IR TR AE B AR T R 25 it
FRRE, HHXT T CHER AR TR T hehe, IXFEAitgigmT, J7 A%, ATRLE MR BRI A —
s B fE AR R T IR TR T AT ], EES IR R T AL E XA

bool move a finger with an angle(float h angle, float 1 angle);
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void change direction(bool dir);

T EF R 2 B s RS X B s RS AT H L, move_a finger with an angle PREH 2
R O 7 AT R S AT, A B QTR aPIRES S, B LESEA R HON T
TR PREHATRE . (dir JEMRESZMETIR, AEPRES 2 T48)

35

1. 2KIhRE

e BRI, 5SS T PR B B3l BATRAEIEE 2 IIRE . AR SR
RIEAT EREIERAT, E IR B ST FHE M, X T8 A A RARES AT B
CIE R T PR 2.

1.3.2. EENRDTE
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Finger f dmz————— KR Al
Finger f sz————— BfR R

Finger f zz———— SEE YA



Finger f wmz————— P e ZEi=1D A

Finger f xmz————— IR R

Dactylus plate————— FHERRA, FONFEREER LEEHAE, X8 BRI 31T
o

glm: :vec3 h position———— FHINLE

glm: :vec3 h angle——— FI et M

bool in a action————— IMEEFIMES, WRZESHENE, WFRHMEERE S, BRE
ARV AN AT

int state————— T RIS E Tk B s ERSHLIRES
1.3.3. EERN R
bool draw a hand(Shader* s, float deltaTime);
52 iR, ZEMIFEAHSMMEE R, RN TR .
bool form a hand();
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bool check flag(float deltaTime) ;
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bool start action();
TG, BATHERBIIE
bool end action();
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bool sz play();
IRZSME, SYatkshB T, ft b —HahE R BIRESHE SR — RS AT R
bool wmz play() ;
IKZEME, TTRTRRENETT, b —J3nE R B PIRES ML — RS AT A
bool hold rubiks cube();
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bool release rubiks cube();
IRZEME, IATFEETT, Bt b —EnE R A PIRSHLE R — RS AT A H
bool hand rotate c(float down res);
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bool hand rotate a(float up res);
TZENE, FREmIEm 4 3)
bool hand dial c(float down res);
TZaNAE, F-1 £ )
bool hand dial a(float up res);
TZ3ME, Fhamdn %z
bool action move uc();
TZ30E, L mm- e
bool action move ua();
TZ30ME, Lmm-gnEr
bool action move dc();
TZshE, T - Mt
bool action move da();
TZ30E, T -8
bool action move fc();
T)Z=ahE,  F - M
bool action move fa();
T2, -0 4
bool action move bc();
230, Ja - &

bool action move ba();



TZ3ME, Ja -0 &
bool action move 1c();
TZ3ME, Ao - &
bool action move la();
TEEE, Ao
bool action move rc();
TEENE, A5 -
bool action move ra();
TEENE, A5 -1
bool action all up();
TZ3ME, [ L%
bool action all down();
TZENPE, ) N
bool action all left():
TZ3ME, [k
bool action all right();
TZEE, Mt
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« p"is the world coordinate of point p after n

transformations
p" = MM, ---M,p

5! rubiks cube
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Jconst float finger relative pos[15]{
—1. 0f* oppo_size, —3. 0f* oppo_size, 9.0f* oppo_size, //
0. 0f% oppo_size, 0.0f* oppo_size, 3.0f* oppo_size,
0. 0f% oppo_size, 0.0f* oppo_size, 0.0f* oppo_size, //
0. 0f* oppo_size, 0.0f* oppo_size, —3.0f* oppo_size, //
0. 0f* oppo_size, 0.0f* oppo_size, —5.0f* oppo_size //
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