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/] SIxFIy A EBRERRIESZREHETRAZNIESZIN, BEMZ AR IEZRAZRKER
float get_wave_O(float x, float y){

X = X+time/100;

y = y+time/100;

float wave = sin(x*64*3.1415)*sin(y*16*3.1415);

wave = wave/2;

wave = wave*0.01;

wave += (sin((x+0.23-
time/200)*64*3.1415)*sin((y+0.76+time/200)*128*3.1415))/2*0.001;

wave += (sin((x+0.7664+time/50)*128*3.1415)*sin((y+0.2346-
time/50)*128%3.1415))/2*0.0005;

return wave;

}

/! BRI ENFREI A Ewave

// a*sin(d*(x,y)*w+t*phi)

float get_wave_1(float x, float y){
float wave = 0.01*sin( dot(normalize(vec2(1,0)), vec2(x, y)) *128+time);
wave += 0.01*sin( dot(normalize(vec2(15,1)), vec2(x, y)) *128+time);
wave += 0.01*sin( dot(normalize(vec2(10,-1)), vec2(x, y)) *256+time*1.5);
wave 0.01*sin( dot(normalize(vec2(3,1)), vec2(x, y)) *256+time*1.5);
wave 0.02*sin( dot(normalize(vec2(6,-1)), vec2(x, y)) *64+time*0.8);
wave += 0.015*sin( dot(normalize(vec2(8,1)), vec2(x, y)) *128+time*0.7);
return wave/12;

}

// TRIBRELUEEARRIKERER
float get_wave(float x, float y){
float wave = 0;
if(water_effect == 0u){
wave = get _wave_0O(x, Y);
¥
else if(water_effect == 1u){
wave = get_wave_1(x, y);
¥
else if(water_effect == 2u){
wave = 2*get wave 0O(x, Yy);
}
else if(water_effect == 3u){
wave = 2*get wave_1(x, y);
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return wave;

o IMHILR

//==============REFRACTION STEP

/ I ERAIRIRA AR EE framebufferd

water.set_enabled(false); // dont display water in refraction
framebuffer_refraction->bind();

glClear(GL_COLOR_BUFFER_BIT);
glClear(GL_DEPTH_BUFFER_BIT);

for (size t i = 0; i < 1lst_drawable.size(); i++)

{
1st _drawable[i]->draw();

framebuffer_refraction->unbind();

depth_framebuffer->draw_fb(&lst_drawable);

s REIFR
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/B8 viewBESEEframebuffer £
framebuffer_reflection->bind();

/REFHFIZTE, BhLIKELA TR ET
glEnable(GL_CLIP_DISTANCE®);

glClear (GL_COLOR_BUFFER_BIT);
glClear(GL_DEPTH_BUFFER_BIT);

/I XBERT EANBSKENTRAviewalE, SRS ATEZIRIAKERIER
for (size t i = 0; i < 5; i++)
{
cube_base[i].set_MVP_matrices(cube_base_transf[i].get_matrix(), cam-
>get reflection_matrix(2), projection_mat);
¥
for (size t i =0; i < 2; i++)

{

cube_decoration[i].set_MVP_matrices(cube_decoration_transf[i].get_matrix(),
cam->get reflection matrix(2), projection_mat);

sphere_decoration[i].set_MVP_matrices(sphere_decoration_transf[i].get matrix
(), cam->get reflection_matrix(2), projection_mat);

}

water.set_MVP_matrices(water_transf.get_matrix(), cam-
>get _reflection_matrix(2), projection_mat);

for (size t i = 0; i < 1lst drawable.size(); i++)

{
1st_drawable[i]->draw();

glDisable(GL_CLIP_DISTANCE®);
framebuffer_reflection->unbind();

Framebuffer

NPT
s BETE

void draw(unsigned int effect_select)
{
glUseProgram(_pid);
glBindVertexArray(_vao);
// [Eshaderf&EA\uniform/gEETE
glUniformlui(glGetUniformLocation(_pid, "effect_select"),
effect_select);
glUniformlf(glGetUniformLocation(_pid, "tex_width"), _width);
glUniformlf(glGetUniformLocation(_pid, "tex_height"), _height);
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// 4BTE refract texture
glActiveTexture(GL_TEXTURE®);
glBindTexture(GL_TEXTURE_2D, _tex);

GLuint tex_id = glGetUniformLocation(_pid, "tex");
glUniformli(tex_id, © /*GL_TEXTURE@*/);

/] B8E reflect texture
glActiveTexture(GL_TEXTURE1);
glBindTexture(GL_TEXTURE_2D, _ao_tex);

tex_id = glGetUniformLocation(_pid, "ao_tex");
glUniformli(tex_id, 1 /*GL_TEXTURE1*/);

// YBE depth texture
glActiveTexture(GL_TEXTURE2);
glBindTexture(GL_TEXTURE_2D, _depth_tex);

tex_id = glGetUniformLocation(_pid, "depth tex");
glUniformli(tex_id, 2 /*GL_TEXTURE1*/);

/] —IRMEHAEER
glDrawArrays(GL_TRIANGLE_STRIP, @, 4);

glBindTexture(GL_TEXTURE_2D, 9);
glBindVertexArray(0);
glUseProgram(9);

uvzE|
o HISMLE

/ /UVEE|EREL
vec2 DelayOffsetUV(vec2 uv, float offset, float offset_y)//HIAUV fl{miZ=
(x, y) , INEBEEEHEE, SEE
{
float pi = 3.1415926536f;
float sintime = sin(_Time * _Speed * pi + offset * 0.5f * pi);//RIAREEUV
KEFZH,
float u = (sintime + 1) * 0.5f * WaveRange + (1 - _WaveRange);
Uv.X += Uu;
vec4 noiseColor = texture(_NoiseTex, uv);
uv.x +=_WaveRange*sin(noiseColor.r*_NoiseRange);
uv.y += offset_y;
return uv;

RRRSCER

* MRARSIMRELS:
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glEnable(GL_DEPTH_TEST);

/] NNEHEEY

model = glm::mat4(1.0f);

updateModelMatrix(&model, glm::vec3(9.0f, 0.0f, 0.0f));

model = glm::translate(model, glm::vec3(baseX, baseY, basez)); //JF%E

model = glm::scale(model, glm::vec3(5.0f)); //EEEX/N

boatShader.setMat4("model"”, model);

boatModel.Draw(boatShader);

/ / DNEHREY

model = glm::mat4(1.0f);

updateModelMatrix(&model, glm::vec3(0.0f, 0.0f, 0.0f));

model = glm::translate(model, glm::vec3((basex+0.4f), (baseY-1.1f),

(basez+1.42f))); //VARFE

o ARRBERRER

model = glm::scale(model, glm::vec3(3.4f)); //EEEX/N

boatShader.setMat4("model"”, model);
indoorModel.Draw(boatShader);

std::map<float, glm::vec3> sorted;
for (unsigned int i = 0; i < windows.size(); i++)//SAZHRIFIEAR
{

float distance

= glm::length(camera.Position - windows[i]);
sorted[distance] =

w1ndows[1],

}

blendingShader.setMat4("projection"”, projection);
blendingShader.setMat4("view", camera.GetViewMatrix());
glBindVertexArray(transparentVAO);
glBindTexture(GL_TEXTURE_2D, transparentTexture);

for (std::map<float, glm::vec3>::reverse_iterator it =

sorted.rbegin(); it != sorted.rend(); ++it)//iWFXIH (EEZEFIENEIR)

{
model = glm::mat4(1.0f);
updateModelMatrix(&model, glm::vec3(0.0f, 0.0f, 0.0f));
model = glm::translate(model, it->second);
model = glm::scale(model, glm::vec3(9.2f));
//model = glm::translate(model, lightPos);
blendingShader.setMat4("model", model);
glDrawArrays(GL_TRIANGLES, 0, 6);

* MLEFENRBEGEIMRENENERUNRRESEARTT, ATHREXER, FEBEI3dsmaxdIFHE
B, aEHEN, BIREERS BEERE+oFSER, ke E E)Jr'.‘}E’J BRERE— 8
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TRAYERAERSIREY, XIPMRELTICERETIRREMANEH, SANSESHIURE, TAEEIET.
St*zﬂ]E’\Jﬁﬁbimﬂﬂ]ﬁﬁ—&bﬂﬁ“gﬂ’ﬂ“lﬂ’-‘r SAISEFA3dsmaxi# T ZIONEE., B—LEENSTRBAE, Fr
PSR, EliIBblenderE# T E. EREIIBFABGRANRE—EEHATHEEE, &%
aﬁ?]lﬁlgwo BAESLHIVE Y SHEeANER, RAE BRI TR REPEERTEN

B SHE N :

Model fishModel("../Glitter/objects/new_fish/fish.fbx");

Model fishModel 2("../Glitter/objects/new_fish/fish2.fbx");

Model fishModel 3("../Glitter/objects/new_fish/fish3.fbx");

Animation animation("../Glitter/objects/new_fish/fish.fbx", &fishModel);
Animator animator(&animation);

B EhE
currentFrame = static_cast<float>(glfwGetTime());
deltaTime = currentFrame - lastFrame;
lastFrame = currentFrame;
// input
processInput(window);
animator.UpdateAnimation(deltaTime);

=B Sy

for (unsigned int i = @; i < amount; i++)
{

glBindFramebuffer (GL_FRAMEBUFFER, pingpongFBO[horizontal]);

shaderBlur.setInt("horizontal"”, horizontal);

glBindTexture(GL_TEXTURE_2D, first_iteration ? colorBuffers[1]
pingpongColorbuffers[!horizontal]); // bind texture of other framebuffer (or
scene if first iteration)

renderQuad();

horizontal = 'horizontal;

if (first_iteration)

first_iteration = false;

RIF R
DTSR TERSE, BEVE, AE, BNEE BRHEE, EEE, ReSHaTlEEY

int newparticles = (int)(deltaTime * 10000.0);
if (newparticles > (int)(©.016f * 10000.0))
newparticles = (int)(0.016f * 10000.0);
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for (int 1 = ©; i < newparticles; i++) {
int particleIndex = FindUnusedParticle();
ParticlesContainer[particleIndex].life = 2.0f; // This particle will
live 5 seconds.
ParticlesContainer[particleIndex].pos = glm::vec3(0.8f, 6.5f, -0.8);

float spread = 1.0f;
glm::vec3 maindir = glm::vec3(5.0f, 4.0f, 0.0f);
glm::vec3 randomdir = glm::vec3(

(rand() % 2000 - 1000.0f) / 1000.0f,

(rand() % 2000 - 1000.0f) / 1000.0f,

(rand() % 2000 - 1000.0f) / 1000.0f

)s

ParticlesContainer[particleIndex].speed = maindir + randomdir *
spread;

//generate a random color

ParticlesContainer[particleIndex].r = rand() % 256;

ParticlesContainer[particleIndex].g = rand() % 256;

ParticlesContainer[particleIndex].b = rand() % 256;

ParticlesContainer[particleIndex].a = (rand() % 256) / 3;

ParticlesContainer[particleIndex].size = (rand() % 1000) / 2000.0f +
0.1f;

int ParticlesCount 0;
for (int i = ©; i < MaxParticles; i++) {

Particle& p = ParticlesContainer[i]; // shortcut
if (p.life > 0.0f) {

// Decrease life

p.life -= deltaTime;

if (p.life > 0.0f) {

// Simulate simple physics : gravity only, no collisions
p.speed += glm::vec3(0.0f, -9.81f, 0.0f) * (float)deltaTime *

0.5f;

p.pos += p.speed * (float)deltaTime;

p.cameradistance = glm::length2(p.pos - camera.Position);

//ParticlesContainer[i].pos += glm::vec3(0.0f,10.0f, 0.0f) *
(float)delta;

// Fill the GPU buffer

g particule position_size data[4 * ParticlesCount + 9] =
p.pos.x;

g particule_position_size data[4 * ParticlesCount + 1] =
p.pos.y;

g particule_position_size_data[4 * ParticlesCount + 2] =
p.pos.z;
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g particule_position_size_data[4 * ParticlesCount + 3] =

g particule_color_data[4 * ParticlesCount
g particule color_data[4 * ParticlesCount
g _particule_color_data[4 * ParticlesCount
g particule_color_data[4 * ParticlesCount

}

else {

// Particles that just died will be put at the

buffer in SortParticles();

p.cameradistance = -1.0f;
}
ParticlesCount++;
}
}
SortParticles();

=ESE20)

glm::vec3 sin_(float angle, float speed, float height)

glm::vec3 pos;

X

y
z

9;
height*sin(angle * speed / 180 * 3.14);
9;

return pos;

{
pos.
pos.
pos.
}

/ /LA BB RSTE Al

ourShader.use();
initModel (&ourShader);
ourShader.setMat4("projection", projection);
ourShader.setMat4("view", camera.GetViewMatrix());

auto transforms = animator.GetFinalBoneMatrices();
for (int i = 9; i < transforms.size(); ++i)

ourShader.setMat4("finalBonesMatrices[" + std::to_string(i) + "]",
transforms[i]);

ourShader.setMat4("model", model);

/11125 ERER

//glm::mat4 model = glm::mat4(1.0f);

model = glm::mat4(1.0f);

model = glm::translate(model, glm::vec3(9.0f, 1.0f, ©.0f)); // translate
it down so it's at the center of the scene
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model = glm::scale(model, glm::vec3(.1f, .1f, .1f)); // it's a bit too
our scene, so scale it down

model = glm::translate(model, sin_(glfwGetTime() + 9, 100, 10));

model = glm::translate(model, glm::vec3(200.8f, 0.0f, 20.0f));

model = glm::translate(model, glm::vec3(-6 * glfwGetTime(), ©.06f, 0.0f));
ourShader.setMat4("model”, model);

fishModel.Draw(ourShader);

HIENEES
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RIFRER
Roles in group

Explain the distributions of the project contents.

BRRREETIFNT:

FiEE: RBES, buglEE, BIRHERENH SOCSEREEIE, AFERMN, MRESANO17.5%)

SirE: REGRY, SRELH, 8iaISR, NFRERE, 1R XZEHN, SRR, WHIE
(16.5%)

RIS IKEIR TSR, KESES. SR, KRBEES, KFbugfEE; (16.5%)
BRZRBE: KEIFE). RETUR; S5KBEES, &25buglEE (16.5%)
RER: LUMERN, SEDSEN, FHIPPT (13.5%)
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RN MRRAREMEERSAN, BRS&EEI; #%ppt (13.5%)

E L5 MUMEEIS N, PBREAFRCRALD), BRSZEZREREIN) (6%)
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