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1 Funkcia programu

Programovy systém opisany v tejto prirucke je implementéaciou postupov na trans-
formaciu objektov redlneho sveta do virtualnych prostredi.

Implementovany softvér zahfnia pouZzivatelské rozhrania, ktoré umoznuja pouzi-
vatelom vytvarat virtudlne prostredia zaloZené na prostrediach z redlneho sveta
a vykonavat na tychto prostrediach meranie dopadu vykonu tychto prostredi na

vykon zariadeni.



2 Analyza rieSenia

Teoreticky zédklad tohto rieSenia bol popisany v hlavnej ¢asti diplomovej prace.

2.1 Casti navrhnutého systému

Navrhnuty systém transformaécie objektov je rozdeleny do dvoch hlavnych casti.

Prvou castou je doplnok k programu Blender, ktory bol napisany v programo-
vacom jazyku Python a jeho tlohou je spracovat ziskané mapové tdaje tak, aby

vysledkom bola scéna ktort je mozné pouZit vo webovej virtudlnej realite.

Druht cast rieSenia tvori aplikdcia vo webovom rdmci pre rozsirenu realitu A-
Frame. Téato aplikacia bola napisand v znackovacom jazyku HTML a skriptova-
com programovacom jazyku JavaScript. U¢elom tejto aplikacie je zhodnotit do-
pad vytvorenych prostredi na vykon zariadeni, na ktorych je tato aplikacia spus-

tena.

2.2 Python

Pre implementaciu doplnku v programe Blender bol pouZity jazyk Python. Pyt-
hon bol pouZity z toho dévodu ze program Blender pontika moZznost vytvérat v
tomto jazyku skripty, ktoré mozu byt pouzité na automatizaciu rdéznych ¢innosti

v tomto programe.

2.3 Javascript

Jazyk JavaScript bol pouZity na vytvaranie komponentov pre scénu webovej vir-

tuédlnej reality. Komponenty v rozhrani A-Frame mo6Zu byt pripojené k entitam za
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tucelom modifikovania ich vzhladu, spravania alebo funkcionality.

24 HTML

Znackovaci jazyk HTML je v rozhrani A-Frame pouZzivany rovnakym sposobom
ako pri obycajnych webovych strankach. SlaZi hlavne na vytvaranie statickych

elementov v scéne.
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3 Popis funkcie kddu v doplnku k prog-

ramu Blender

3.1 Vlastnosti

Této trieda obsahuje kéd kde st uvedené vlastnosti ktoré chceme menit. Tieto
vlastnosti st napriklad ceste exportovania a cesta k textiram, velkost projekcie
kocky, vyska o ktort chceme budovu predizit, pocet segmentov do ktorych chceme
zdruzit budovy v scéne a moZnost ktord je vybrand pri vybere typu materidlu bu-
dov. Tieto vlastnosti sti uloZené ako premenné.

class MyProperties(bpy.types.PropertyGroup) :

exportPath : bpy.props.StringProperty(name= "Export Path", subtype=’
FILE_PATH’)

pathToTextures : bpy.props.StringProperty(name= "Image Path",
subtype='FILE_PATH’)

cubeProjectionSize : bpy.props.FloatProperty(name= "Projection Size
", default=0.08, soft_min= 0, soft_max= 1)

buildingSize : bpy.props.IntProperty(name= "Building Height",
default=8, soft_min= 0)
partsToSeparate : bpy.props.IntProperty(name= "Segments", default=8,

soft_min= 0)

operationChoice : bpy.props.EnumProperty(
name= "Texture type",

description= "sample Text",

items= [(’OP1’, "Use image", ""),
(’0P2’, "Use color", "™)

]

)
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Kapitola 3. Popis funkcie kédu v doplnku k programu Blender

3.2 Materidly

Tento kéd sltizi na vytvaranie a priradovanie materialov k jednotlivym budovam
podla toho ktord moZznost bola zvolena v uZivatelskom rozhrani. Pri prvej moz-
nosti, ¢iZze pouZivani textiry, je najprv ziskana ziskana cesta, ktora vedie k textu-
ram ktoré chceme pouZit. Nédsledne je pre kazdu textru v danom adresari vy-
konany kéd, ktory skontroluje ¢i uz materidl s danim menom existuje. Ak tomu
tak nieje, bude vytvoreny materidl s rovnakym menom ako texttra. Bude mu
povolené pouzivat uzly a budt mu pridané uzly BSDF a ShaderNodeTexImage,
ktoré sa potrebné na priradenie texttry k materidlu. Nasledne je nac¢itand texttira
z adresdra a je priradend materidlu pomocou uzlu BSDF ako farba. Po tom ¢o bol
tento kéd vykonany pre kazdu textiru je vybrany ako aktivny materiél ten ktory
sa nachddza na indexe nula. Na tomto indexe by sa mali nachadzat steny budov.
Nésledne je zyskany odkaz na kolekciu ktora obsahuje modely budov. Pre kazda
budovu v kolekcii je vykonany kéd ktory vyberie aktivny material a ak existuje
tak je mu nahodne priradeny jeden z materialov ktoré obsahuja textary. V pri-
pade Ze bola zvolend druhd moZznost je vytvorené pocitadlo, ktoré bude pocitat
pocet vytvorenych materidlov obsahujucich farbu. Je zvoleny aktivny materidl na
indexe nula a ziskany odkaz na kolekciu s budovami. Néasledne je pre kazdua bu-
dovu vytvoreny novy materidl s ndhodnou farbou dokial nieje dosiahnutd ma-
ximélna hodnota poctu materidlov, ¢o je v tomto pripade desat. Po dosiahnuti
maxima st budovdm ndhodne priradené materialy ktoré boli uz predtym vytvo-
rené.

class SinkOperator (bpy.types.Operator):

"""TOOltip"""

bl_idname = "sink.1"

bl_label = "Simple Object Operator"

def execute(self, context):

scene = context.scene

myProps = scene.my_props

if myProps.operationChoice == ’'OP1’:
os.listdir(myProps.pathToTextures)

for name in os.listdir (myProps.pathToTextures):
if name in bpy.data.materials:

continue

nn

new_mat = bpy.data.materials.new(""+name)
new_mat.use_nodes = True
bsdf = new_mat.node_tree.nodes["Principled BSDF"]

texImage = new_mat.node_tree.nodes.new(’ShaderNodeTexImage ')
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Kapitola 3. Popis funkcie kédu v doplnku k programu Blender

texImage.image = bpy.data.images.load(myProps.pathToTextures+name)

new_mat.node_tree.links.new(bsdf.inputs[’Base Color’], texImage.
outputs[’Color’])

x = int(0)

bpy.context.object.active_material_index = 0

sce = bpy.data.collections[’buildings’].all_objects

for ob in sce:

x+=1

mat = ob.active_material

if mat:

ob.active_material = bpy.data.materials.get(""+str(random.randrange (
len(os.listdir (myProps.pathToTextures)))+1)+".jpg")

if myProps.operationChoice == 'OP2’:

X = int (0)

matsNum = int (0)

bpy.context.object.active_material_index = 0

sce = bpy.data.collections[’buildings’].all_objects

for ob in sce:

x+=1

mat = ob.active_material

if matsNum < 10:

if mat:

ob.active_material = mat.copy(Q)

ob.active_material .name = "col"+str(matsNum)

matsNum+=1

ob.active_material.diffuse_color = (random.uniform(®, 1), random.
uniform(®, 1), random.uniform(®, 1), 1)

if matsNum >= 10:

ob.active_material = bpy.data.materials.get("col"+str(random.
randrange (10)+1)+"")

return {’FINISHED'’}

3.3 Predlzenie budov

V tejto casti kédu je vykonavané predlzovanie budov tak aby sa nevznasali nad
povrchom terénu v scéne. Najprv st vybrané vSetky budovy nachadzajtce sa v
kolekcii. Nédsledne je zvoleny edita¢ny rezim, a ako aktivny materiél je vybrany
ten na indexe dva. Potom je zvolend c¢ast na ktorej sa material nachddza. Tato cast
by mala byt strecha. Strechy budov sti ndsledne posunuté o zvolent vysku ¢o efek-
tivne predizi budovy. Po prediZeni je vykonané premietnutie kocky s hodnotou
ktora bola zadand. Nasledne st zvolené vsetky budovy a st posunuté smerom

nadol tak aby bola strecha v pdvodnej vyske. Po vykonani tychto tkonov je edi-
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Kapitola 3. Popis funkcie kédu v doplnku k programu Blender

tacny rezim opusteny, je zruSené vybratie vSetkych budov a aktivny material je
nastaveny na index nula.

class BuildingOperator (bpy.types.Operator):

"""Tooltip"""

bl_idname = "building.1"

bl_label = "Simple Object Operator"

def execute(self, context):

scene = context.scene

myProps = scene.my_props

for obj in bpy.data.collections[’buildings’].all_objects:

obj.select_set(True)

bpy.ops.object.editmode_toggle ()

bpy.context.object.active_material_index = 1

bpy.ops.object.material_slot_select()

bpy.ops.transform.translate(value=(0, 0, (myProps.buildingSize)),
orient_type="GLOBAL’, orient_matrix=((1, 0, 0, (0, 1, 0), (6, 0,
1)), orient_matrix_type='GLOBAL’, constraint_axis=(False, False,
True), mirror=True, use_proportional_edit=False,
proportional_edit_falloff="SMOOTH’, proportional_size=1,
use_proportional_connected=False, use_proportional_projected=False)

bpy.ops.mesh.select_all (action=’"SELECT’)

bpy.ops.uv.cube_project(cube_size= myProps.cubeProjectionSize,
correct_aspect=True, clip_to_bounds=False, scale_to_bounds=False)

bpy.ops.transform.translate(value=(0, 0, -(myProps.buildingSize)),
orient_type="GLOBAL’, orient_matrix=((1, 0, 0, (6, 1, 0), (0, O,
1)), orient_matrix_type='GLOBAL’, constraint_axis=(False, False,
True), mirror=True, use_proportional_edit=False,
proportional_edit_falloff="SMOOTH’, proportional_size=1,
use_proportional_connected=False, use_proportional_projected=False)

bpy.ops.object.editmode_toggle ()

bpy.ops.object.select_all (action="DESELECT’)

bpy.context.object.active_material_index = 0

return {’FINISHED'}

3.4 Exportovanie

Pri exportovani je najprv ziskana cesta do adresara do ktorého chceme exportovat
budovy. Néasledne je v tomto adresari otvoreny alebo vytvoreny stbor do ktorého
bude uloZend premennd obsahujtica poc¢et modelov, ktoré buda exportované. Je
taktieZ vytvorené pocitadlo ktoré zaznamenava pocet exportovanych modelov.
Nasledne je ziskany odkaz na kolekciu v ktorej sa nachddzajti modely budov. Pre

kazdy model je vykonany kéd ktory zvysi pocitadlo o jeden, zvoli dany objekt,
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vyexportuje ho s menom, ktoré je rovnaké ako hodnota pocitadla a zvolenie mo-
delu je zruSené. Po tom ¢o boli exportované vSetky budovy je zapisana premenna

pocitadla do otvoreného stiboru a dany stibor je zatvoreny.
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class ExportOperator (bpy.types.Operator):

" Tooltip" "
bl_idname = "export.1l"
bl_label = "Simple Object Operator"

def execute(self, context):
scene = context.scene

myProps = scene.my_props

destfolder = myProps.exportPath

fl= open(destfolder+"code.js","w+")

X = int (0)

sce = bpy.data.collections[’buildings’].all_objects

for ob in sce:

x+=1

bpy.ops.object.select_pattern(pattern = ob.name)

bpy.ops.export_scene.gltf(filepath = destfolder + str(x) + ".glb",
use_selection = True)

bpy.ops.object.select_all (action="DESELECT’)

fl.write("let amountOfBuildings = " + str(x))

fl.close()
return {’FINISHED'’}

N O O = WO N -

3.5 Segmenticia

Tento kéd vykondva zoskupenie budov do vybraného poctu segmentov. Tu je
najprv pouzitd kniznica numpy, konkrétne jej funkcia arraysplit, ktord rozdeli
kolekciu obsahujicu budovy do samostatnych poli. V kazdom z tychto poli je vy-
brany objekt a tieto objekty sti nasledne spojené do jedného. Néasledne je vybranie

tohoto spojeného objektu zrusené

class SeparationOperator (bpy.types.Operator):

mn |IT001tipll nn
bl_idname = "separation.1"
bl_label = "Simple Object Operator"

def execute(self, context):
scene = context.scene

myProps = scene.my_props
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Kapitola 3. Popis funkcie kédu v doplnku k programu Blender

X = numpy.array_split(bpy.data.collections[’buildings’].all_objects,
myProps.partsToSeparate)

for part in X:

for obj in part:

obj.select_set(True)

bpy.context.view_layer.objects.active = obj

bpy.ops.object.join()

bpy.ops.object.select_all (action="DESELECT’)

return {’FINISHED'}

3.6 Panel v uzivatelskom rozhrani

Tento kéd slizi na vytvorenie panela v uzivatelskom rozhrani programu Blender.

class BuildingPanel (bpy.types.Panel):

[LNIRT] non

Creates a Panel in the Object properties window
bl_label = "Building Panel"”

bl_idname = "OBJECT_PT_building"

bl_space_type = 'VIEW_3D’

bl_region_type = ’'UI’

bl_category = "Buildings"

def draw(self, context):

layout = self.layout

scene = context.scene

myProps = scene.my_props

obj = context.object

layout.prop(myProps, "pathToTextures")

layout.prop(myProps, "cubeProjectionSize'")

rowl = layout.row()

rowl.operator (BuildingOperator.bl_idname, text="Stretch buildings",
icon="WORLD_DATA’)

rowl.prop(myProps, "buildingSize")

row2 = layout.row()
row2.operator (SinkOperator.bl_idname, text="Texture Mesh", icon=’
WORLD_DATA’)

row2.prop (myProps, "operationChoice")

row3 = layout.row()
row3.operator(SeparationOperator.bl_idname, text="Separate", icon=’
WORLD_DATA’)
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row3.prop(myProps, "partsToSeparate")

row4d = layout.row()

row4 .operator (ExportOperator.bl_idname, text="Export", icon=’
WORLD_DATA )

row4 .prop (myProps, "exportPath")

“ Building Panel
Irmage Path
Projection Size
stretch buildings Building Height

Texture Mesh Textur.. Useimage

Separate Segments

Export

Obr. 3.1: PouZzivatelské rozhranie doplnku

10
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4 Popis funkcie kddu v aplikacii pre

A-Frame

4.1 Komponent na vkladanie stromov do scény

Tento od najprv vytvori neviditelny objekt ktory vysiela raycast priamo smerom
nadol. Nasledne koéd skontroluje ¢i sa raycast dotyka objektu a ak nie je zme-
nend pozicia objektu. Nasledne je vykonana kontrola ¢i mé raycast, ktory pretina
objekt, spravny identifikdtor. Ak dno je ziskané pretnutie raycastu a objektu a je
do scény vloZeny strom. Existuja dve verzie tohoto komponentu. Jedna vklada

sprajty a druha 3D instancie stromov.

3D instancie:

// This code spawns 3D trees into scene

let setTree = true;

let boxOrg;

let countDown = 0;

let treePos;

let posNew;

let intersection;

let tree;

let sceneEl;

let rayEl;

AFRAME .registerComponent (’create-trees’, {
init: function () {

this.el.addEventListener(’raycaster-intersected’, evt => {

this.raycaster = evt.detail.el;

s
this.el.addEventListener(’raycaster-intersected-cleared’, evt =>
{
this.raycaster = null;
IOk

// Create invisible box with raycast shooting directly downwards

11
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boxOrg = document.createElement ("a-box");
sceneEl = document.querySelector(’a-scene’);
rayEl = document.createElement("a-entity");

document.querySelector(’a-scene’) .appendChild(box0Org);

rayEl.setAttribute("raycaster", "showLine: false; far: 150");
rayEl.setAttribute(’rotation’, -90 0 0’);
rayEl.setAttribute(’id’, ’ray2’);
box0Org.setAttribute(’visible’, ’false’);

boxOrg.appendChild(rayEl);
sceneEl.appendChild(boxOrg);
boxOrg.setAttribute(’position’, "0 120 0");
1,
tick: function () {

// Chech if element is reycasted to, if not change position and

return

if (!'this.raycaster) {

posNew = "" + Math.floor((Math.random() * 936) - 468) + " "
120 + " " + Math.floor((Math.random() * 709) - 358) + "";
boxOrg.setAttribute(’position’, posNew)
return;
}
// Check if raycaster has correct id and is suposed to plant
tree
if(setTree === true && this.raycaster.getAttribute("id") ===
ray2"){

// Get intersection and plant tree at its position

intersection = this.raycaster.components.raycaster.
getIntersection(this.el);

// Return if there is none

if (!intersection) { return; }

treePos = intersection.point;
posNew = "" + Math.floor((Math.random() * 936) - 468) + " "
120 + " " + Math.floor((Math.random() * 709) - 358) + "";

box0Org.setAttribute(’position’, posNew)
makeBox (treePos,"tree"+ countDown)
countDown++;
if(countDown >= 300){

countDown = 0;

setTree = false;

boxOrg.parentNode.removeChild (boxOrg);

IO

+

+

12
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// Create element that is instance of 3D tree mesh

function makeBox(treePos, id){

tree = document.createElement("a-entity");

// Set it as an instance

tree.setAttribute(’instanced-mesh-member’, "mesh:#treelInst");

// Randomize Scale and Rotation a little bit to create ilusion of

diversity od trees

tree.setAttribute(’scale’, ""+ (Math.random() * 3 + 4) + " " + (
Math.random() * 5 + 3) + " " + (Math.random() * 3 + 4) + "");
tree.setAttribute(’rotation’, "" + (0 + Math.random() * 10) + " "

+ Math.random() * 360 + " "+ (0 + Math.random() * 10) + "");

// Give tree unique ID

tree.setAttribute(’id’, id);

// Give tree position

tree.setAttribute(’position’, treePos);

document.querySelector(’a-scene’).appendChild(tree);

2D Sprajty:

// This code spawns sprite trees into scene

let
let
let
let
let
let
let
let
let

setTree = true;
boxOrg;
countDown = 0;
treePos;
posNew;
intersection;
tree;

sceneEl;

rayEl;

AFRAME . registerComponent (’create-trees’, {

init: function () {

this.el.addEventListener(’raycaster-intersected’, evt => {
this.raycaster = evt.detail.el;
1

this.el.addEventListener(’raycaster-intersected-cleared’, evt =>

this.raycaster = null;
DN
// Create invisible box with raycast shooting directly downwards
box0Org = document.createElement ("a-box");
sceneEl = document.querySelector(’a-scene’);
rayEl = document.createElement("a-entity");
document.querySelector(’a-scene’).appendChild(box0Org);

rayEl.setAttribute("raycaster", "showLine: false; far: 150");

13
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rayEl.setAttribute(’rotation’, -90 0 0’);
rayEl.setAttribute(’id’, ’ray2’);
boxOrg.setAttribute(’visible’, ’false’);

boxOrg.appendChild(rayEl);
sceneEl . appendChild (boxOrg);
boxOrg.setAttribute(’position’, "0 120 0");
T,
tick: function () {

// Chech if element is raycasted to, if not change position and

return

if (!this.raycaster) {

posNew = "" + Math.floor((Math.random() * 936) - 468) + " "
120 + " " + Math.floor((Math.random() * 709) - 358) + "";
boxOrg.setAttribute(’position’, posNew)
return,;
}
// Check if raycaster has correct id and is suposed to plant
tree
if(setTree === true && this.raycaster.getAttribute("id") ===
ray2"){

// Get intersection and plant tree at its position

intersection = this.raycaster.components.raycaster.
getIntersection(this.el);

// Return if there is none

if (!intersection) { return; }

treePos = intersection.point;

treePos.y = (intersection.point.y + 2);

posNew = "" + Math.floor((Math.random() * 936) - 468) + " "
120 + " " + Math.floor((Math.random() * 709) - 358) + "";

boxOrg.setAttribute(’position’, posNew)
makeBox (treePos,"tree"+ countDown)
countDown++;
if(countDown >= 300){

countDown = 0;

setTree = false;

boxOrg.parentNode.removeChild(boxOrg);

}

s
// Create plane with image of tree and set transparency

function makeBox(treePos){

tree= document.createElement("a-plane");

document.querySelector(’a-scene’).appendChild(tree);
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*

tree.setAttribute(’src’, "img/tree"+ Math.floor ((Math.random()
3) + 1) +".png");

tree.setAttribute(’ transparent’, "true");
tree.setAttribute(’scale’, "5 5 5");
tree.setAttribute(’rotate-sprite’, ’’);

tree.setAttribute(’position’, treePos);

4.2 Komponent na rotdciu sprajtov

Tento komponent ziskava referenciu na kameru v scéne a otaca sprajt na ktorom

sa nachadza na zaklade osy Y danej kamery.

// This code serves purpose of rotating tree sprites
let cameraRot;
let el;
// Component for rotation of sprite in users direction
AFRAME .registerComponent ('rotate-sprite’, {
init: function () {
// Get reference to users camera element
cameraRot = this.el.sceneEl.camera.el;
T,
tick: function () {
// Rotate this sprite on Y axis of users camera
this.el.setAttribute(’rotation’, "0 "+ cameraRot.getAttribute(’
rotation’).y +" 0");
}
s

4.3 Komponent na vkladanie budov do scény

Tento komponent sliZi na vkladanie budov do scény.

// This code serves purpose of spawning buildings
let sceneElm;
let buildingAsIt;
let buildingEl;
AFRAME .registerComponent (’spawn-buildings’, {
init: function () {
console.log(amountOfBuildings)
for (let i = 1; i <= amountOfBuildings; i++) {
// Get reference to scene

sceneElm = document.querySelector(’a-scene’);
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// Create elements

buildingAsIt = document.createElement("a-asset-item");
buildingEl = document.createElement("a-entity");

// Set attributes of asset element
buildingAsIt.setAttribute(’id’, ’’+ i +’7);
buildingAsIt.setAttribute(’src’, ’./models/’+ i +’.glb’);
// Append asset to scene

sceneElm. appendChild(buildingAsIt);

// Set attributes of building element

buildingEl.setAttribute(’id’, '#’+ i +’7);
buildingEl.setAttribute(’gltf-model’, ’#’+ 1 +’7);
buildingEl.setAttribute(’scale’, 1 1 1’);
buildingEl.setAttribute(’position’, 0 0 0’);
// Check if collision on buildings is allowed
if(localStorage.getItem(’allowCollision’) === ’true’){
buildingEl.setAttribute(’static-body’, ’shape: mesh’);
3

// Append building to scene
sceneElm.appendChild (buildingEl);

D

4.4 Komponent na pohyb po teréne

Tento komponent zabezpecuje pohyb po teréne tak Ze vysiela raycast la¢ od po-
uzivatela smerom nadol a ak 14¢ pretne terén je pouZzivatel premiestneny nad
dany terén. TaktieZ je moZzné prepinat medzi pohybom po teréne a lietanim nad

terénom.

// This code lets player switch between flying mode and grounded

mode

let fly = true;
AFRAME .registerComponent(’collider-check’, {

init: function () {
this.el.addEventListener(’raycaster-intersected’, evt => {

this.raycaster = evt.detail.el;

s
this.el.addEventListener(’raycaster-intersected-cleared’, evt =>
{
this.raycaster = null;
IOk
3,

tick: function () {
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// Chech if element is reycasted to, if not return
if (!this.raycaster) { return; }
// Check if raycaster has correct id
if(this.raycaster.getAttribute(’id’) === ’rayl’){
// Get intersection and set user position at its Y position
let intersection = this.raycaster.components.raycaster.
getIntersection(this.el);
// Return if there is nointersection
if (!intersection) { return; }
let playerPos = document.getElementById(’player’).getAttribute
(’position’);
playerPos.y = (intersection.point.y + 0.1);
document.getElementById(’player’).setAttribute(’position’,
playerPos);
}
}
s
// Add event listener on space key
document.addEventListener (’keydown’, function(event) {
if(event.key ==’ ’) {
// If flying is allowed disallow it and create raycast from user
aimed straight down to check for ground
// If it is not allowed, set it to allowed
if(fly === true){

var rayElPlay = document.createElement("a-entity");

rayElPlay.setAttribute("raycaster", "showLine: false; far:
150");

rayElPlay.setAttribute(’rotation’, ’-90 0 0’);

rayElPlay.setAttribute(’id’, ’rayl’);

document.getElementById(’player’).appendChild(rayElPlay);
fly = false;
}else{
document.getElementById(’rayl’) .parentNode.removeChild(
document.getElementById(’rayl’));
fly = true;

1)
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4.5 Koéd na meranie vykonu

Tento kod slazi na zaznamenavanie snimkov za sekundu v scéne a taktieZ na
vytvéranie a stahovanie csv stboru ktory tieto hodnoty obsahuje. Je zaznamena-
vanych 6000 zdznamov kaZdych sto milisektind ¢o by malo zabrat desat mintt.
Potom ¢o je pocet zdznamov 6000 je vytvoreny csv stibor, ktory je nasledne stia-
hnuty.

// This code serves purpose of creating csv file with fps values

const fpsArray = new Array();

setInterval (function () {

if (typeof document !== 'undefined’) {
// Push FPS to Array

fpsArray.push(document.querySelector (’.rs-counter-base:nth-child

(2) .rs-counter-value’).innerHTML)

}
// Stop after array has 3600 values which should take 30 minutes
if(fpsArray.length === 3600) {
createdBlob ()
}
}, 500);

// This function creates and downloads blob which can be downloaded
as csv file
function createdBlob() {

let csvContent = arrayToCsv(fpsArray)

downloadBlob (csvContent, + localStorage.getItem(’nameOfDevice’)

+

}

// Separate data with ’\n’, so they are in separate rows

'+ document.title +’ fps values.csv’, ’'text/csv;charset=utf-8;’)

function arrayToCsv(data){
return data.join(’\n’)

}

// This function creates and downloads blob which can be downloaded
as csv file

function downloadBlob(content, filename, contentType) {
// Create a blob
var blob = new Blob([content], { type: contentType });
var url = URL.createObjectURL(blob);
// Create a link to download it
var pom = document.createElement(’a’);
pom.href = url;
pom.setAttribute(’download’, filename);

pom.click();

18
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4.6 Kod statickej stranky v Js

Tento kéd slazi na zaznamendvanie mena zariadenia pri testovani a taktieZ na

zapamadtanie si ¢i je povolend kolizia na budovéach alebo nie.
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// This is code that stores, gets and sets values of device name and
checkbox of whether building collision is allowed
window.addEventListener ("load", isCheckedStart);
let allowCollision = false;
let checkBox;
// Check whether collision localstorage is null or not and if is set
it to allowed
if(localStorage.getItem(’allowCollision’) === null){
localStorage.setItem(’allowCollision’, true);
}
// Load value form collision local storage
collision = localStorage.getItem(’allowCollision’);
// This function saves name of device that is read from form
function saveName ()
{
var input = document.getElementById("userInput");
localStorage.setItem(’nameOfDevice’, input.value);
}
// Sets value of form
function setValueOfForm() {
document.getElementById("userInput").value = localStorage.getItem
(’nameOfDevice’);
}
// Onload function of setting collision checkbox to value from local
storage
function isCheckedStart() {
checkBox = document.getElementById("myCheck");
var text = document.getElementById("text");
if (collision === ’true’){
text.style.display = "block";
checkBox.checked = true
} else {
text.style.display = "none";
checkBox.checked = false

}
// Set local storage value to value of checkbox
function checkCheckBox () {
var text = document.getElementById("text");
if (checkBox.checked == true){
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text.style.display = "block";

localStorage.setItem(’allowCollision’, true);
} else {

text.style.display = "none";

localStorage.setItem(’allowCollision’, false);

4.7 Kod statickej stranky v HTML

Tento kéd sltzi na vytvaranie grafického rozhrania pre navigaciu medzi ré6znymi
vyskami v testovacich scénach a taktieZ pre zapamaitanie si mena zariadenia a
toho ¢i je povolend kolizia.

<!DOCTYPE html>

<html>

<head>

<meta charset="utf-8">

<title>A-frame</title>

<meta name="description" content="A-frame">
<script src="js/index.js"></script>

</head>

<body onload="setValueOfForm()">

<label for="fname">Meno zariadenia</label><br>
<form id="form" onsubmit="return false;">
<input type="text" id="userInput">

<input type="submit" onclick="saveName()">
<label for="myCheck">Collision allowed:</label>
<input type="checkbox" id="myCheck" onclick="checkCheckBox()">
<p id="text" style="display:none">Building collision is ACTIVE!</p>
</form>

<a href="levell.html">Free Roam</a>

<br>

<a href="test-ground.html">test ground</a>

<a href="test-air.html">test air</a>

<a href="test-air-high.html">test air high</a>
</body>

</html >

4.8 Kod scény v HTML

Vzhladom na to Ze kédy vSetkych testovacich scén sti rovnaké alebo podobné,

bude uvedeny len kéd jednej scény. Rozdieli medzi testovacimi scénami stt hlavne

20
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v importovanych skriptoch, budovéch a vo vyskach trate nad terénom po ktorej
sa kamera pohybuje. V tomto kéde st priamo importované modely ciest, terénu

a mapy stromového porastu vzhladom na to Ze st vo vSetkych scénach rovnaké.
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<!DOCTYPE html>

<html>

<head>

<meta charset="utf-8">

<title>Level 1 Buildings Split in Two Air</title>

<meta name="description" content="Level 1 Buildings Split in Two Air
">

<script src="https://aframe.io/releases/1.0.4/aframe.min. js"></
script>

<script src="https://cdn.jsdelivr.net/gh/n5ro/aframe-physics-
system@v4.0.1/dist/aframe-physics-system.min. js"></script>

<script src="https://unpkg.com/aframe-physics-extras/dist/aframe-
physics-extras.min.js"></script>

<script src="https://cdn.jsdelivr.net/gh/donmccurdy/aframe-extras@vé6
.1.1/dist/aframe-extras.min. js"></script>

<script src="https://rawgit.com/protyze/aframe-curve-component/
master/dist/aframe-curve-component.min.js"></script>

<script src="https://rawgit.com/protyze/aframe-alongpath-component/
master/dist/aframe-alongpath-component.min.js"></script>

<script src="https://unpkg.com/aframe-orbit-controls@1.2.0/dist/
aframe-orbit-controls.min.js"></script>

<script src="js/playerGravity.js"></script>

<script src="js/plantTreeSprites.js"></script>

<script src="js/spriteRotate.js"></script>

<script src="models/code.js"></script>

<script src="js/spawnBuildings.js"></script>

<script src="js/worker.js"></script>

</head>

<body>

<a-scene renderer="sortObjects: true;" stats background="color:
skyblue" physics="debug: false; gravity: 1" >

<template id="avatar-template'>

<a-entity class="avatar'">

<a-obj-model src="#hmd-obj" mtl="#hmd-mtl" scale="0.5 0.5 0.5"></a-
obj-model>

<a-sphere class="head" color="#A0A0B2" scale="0.2 0.2 0.2" position
="0 -0.08 0" random-color opacity="0.8">

</a-sphere>

<a-text class="idtext" rotation="0 180 0" position="0® 0.3 0" color="
cyan" align="center" scale="0.8 0.8 0.8" value="LIRKIS USER"></a-
text>
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</a-entity>

</template>

<template id="avatar-cBottemplate">

<a-entity class="cBotavatar">

<a-obj-model src="#hmd-obj" mtl="#hmd-mtl" scale="0.5 0.5 0.5"></a-
obj-model >

<a-cylinder class="head" color="#9d5300" scale="0.2 0.4 0.2"
position="0 -0.08 0" opacity="0.8"></a-cylinder>

<a-text class="idtext" rotation="0 180 0" position="0 0.3 0" color="
cyan" align="center" scale="0.8 0.8 0.8" value="LIRKIS USER"></a-
text>

</a-entity>

</template>

<template id="avatar-body">

<a-entity class="bodyavatar">

<a-obj-model src="#body-obj" mtl="#body-mtl" scale="0.05 0.04 0.05 "
opacity="0.7">

</a-obj-model>

</a-entity>

</template>

<template id="avatar-cBotbody">

<a-entity class="cBotbodyavatar">

<a-obj-model src="#cBotbody-obj" mtl="#cBotbody-mtl" scale="0.5 0.5
0.5" opacity="0.7"></a-obj-model>

</a-entity>

</template>

<template id="avatar-bodyhands">

<a-entity class="bavatar">

<a-obj-model src="#body-obj" mtl="#body-mtl" position="-0.3 0.7 0"
scale="0.015 0.015 0.015"

opacity="0.7">

</a-obj-model>

<a-obj-model src="#body-obj" mtl="#body-mtl" position="0.3 0.7 0"
scale="0.015 0.015 0.015"

opacity="0.7">

</a-obj-model>

</a-entity>

</template>

<template id="avatar-cBotbodyhands">

<a-entity class="cBotbavatar">

<a-obj-model src="#body-obj" mtl="#body-mtl" color="#9d5300"
position="-0.2 0.7 0"

scale="0.01 0.01 0.01"

opacity="0.7">

</a-obj-model>
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<a-obj-model src="#body-obj" mtl="#body-mtl"

position="0.2 0.7 0"
opacity="0.7">
</a-obj-model>
</a-entity>
</template>
<!-- Cbot dirty location -->
<template id="dirty-location">
<a-entity scale="1 0.2 1"
</a-entity>
</template>

<!-- END OF TEMPLATES

scale="0.01 0.01 0.01"

co

geometry="primitive:

lor="#9d5300"

box">

<!-- SHARED ENTITIES

<l-- User -->
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<a-curve-point position="216
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<a-curve-point position="16.0
a-curve-point>
<a-curve-point position="7.06

-curve-point>

<a-curve-point position="-1.9
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<a-curve-point position="-0.6581835196463 20 220.66599322545179"></a
-curve-point>

<a-curve-point position="8.49170609491225 20 215.93958778170722"></a
-curve-point>

<a-curve-point position="17.5977144712955 20 211.2201056721875"></a-
curve-point>

<a-curve-point position="21.6739990104647 20 201.80174504786018"></a
-curve-point>

<a-curve-point position="18.4909256778163 20 191.85360889004122"></a
-curve-point>

<a-curve-point position="14.9946313752023 20 182.28087286221248"></a
-curve-point>

<a-curve-point position="11.3286000724401 20 172.81945865480304"></a
-curve-point>

<a-curve-point position="7.33225901661582 20 163.47207333416915"></a
-curve-point>

<a-curve-point position="2.73030283428988 20 154.52921155804378"></a
-curve-point>

<a-curve-point position="-1.8969120598740 20 145.5094451871002"></a-
curve-point>

<a-curve-point position="-6.5644462945333 20 136.41108488010278"></a
-curve-point>

<a-curve-point position="-11.257258464333 20 127.26345064169591"></a
-curve-point>

<a-curve-point position="-16.045662342923 20 117.85878963354963"></a
-curve-point>

<a-curve-point position="-20.746197580683 20 108.4659954569309"></a-
curve-point>

<a-curve-point position="-25.394148284199 20 99.17827776246907"></a-
curve-point>

<a-curve-point position="-29.925220954741 20 90.14183123487044"></a-
curve-point>

<a-curve-point position="-35.089484602097 20 79.96670888664927"></a-
curve-point>

</a-curve>

<a-entity alongpath="curve: #trackl; dur: 120000; loop: true" id="
player" camera look-controls orbit-controls="rotateTo: 0 10 0;
minDistance: 0.5; maxDistance: 10000"></a-entity>

<!-- Light -->

<a-entity light="type: ambient; color: #CCC; intensity: 1.7"></a-
entity>

<a-entity light="type: directional; color: #FFF; intensity: 0.2"

position="500 100 500"></a-entity>

<!-- Loading assets -->
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<a-asset-item id=’treemap’ src=’./models/treemap.glb’></a-asset-item
>

<a-asset-item id=’ground’ src=’./models/ground.glb’></a-asset-item>

<a-asset-item id=’roads’ src=’./models/roads.glb’></a-asset-item>

<!-- Map for spawning trees -->

<a-entity id="#treemap’ gltf-model=’"#treemap’ visible="false" scale
=’1 1 1’ position="0 0 0’></a-entity>

<a-entity id=’#ground’ collider-check static-body=’'shape: mesh’ gltf
-model="#ground’ scale=’1 1 1’ position="0 0 0’></a-entity>

<a-entity id=’#roads’ gltf-model="#roads’ scale="1 1 1’ position=’0
0 0’></a-entity>

<!-- Component for spawning buildings -->

<a-entity spawn-buildings id=’'buildingHolder’></a-entity>

</a-scene>

</body>

</html>
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5 PozZiadavky

5.1 Technické poZziadavky

Doplnok napisany pre program Blender je kompatibilny so vSetkym hardverom
s ktorym je kompatibilny program Blender. Pri tejto praci bol pouzivany na osob-

nom pocitaci Acer Nitro 5 an515-52 s opera¢nym systémom Windows 10 Home.

Aplikacia v rdmci A-Frame by mala fungovat na vSetkych osobnych pocitacoch a

smart-fonoch ktoré majii webovy prehliadac.

5.2 Programové poziadavky

Doplnok vyZaduje mat nainstalovany program Blender s minimalnou verziou
2.93.

Aplikdcia vo webovom rdmci A-Frame vyZaduje webovy prehliada¢. V pripade

Ze je spustana priamo z pocitaca vyzaduje aj vytvorenie lokalneho servera.
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6 Zhodnotenie

Popisany kéd je implementéaciou navrhnutého postupu na transformaciu objek-
tov redlneho sveta do prostredia virtudlnej reality. Kéd pre scény bol vytvoreny

za ucelom testovania tohto rieSenia.
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