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Abstract. Today, the use of 3D visualization technologies is one of the key directions in the field of information
technologies. The 3D direction has become extremely popular in many fields, such as architecture, interior design, game
industry, medicine, automotive and other fields. This method opens up new opportunities for perception and interpretation
of information, adding it to a three-dimensional virtual space. The topic of the research work is the creation of a software
module (addon) for the Blender3D program, which will provide the user with a library of ready-made materials, divided
by categories. This addon has similar functionality to Substance Painter and Quixel Mixer, the main functions of which
are to create and adjust materials and textures for imported ready-made 3D models. The addon has its own name
"QuickShader" and will provide the user with 8 shaders and 35 PBR materials. Throughout the development of the project,
the Waterfall life cycle model was used, stability and a clear structure were put first, which helped to efficiently work
through each step of creating an addon for the Blender program. In the conclusion to the scientific work, it can also be
noted that the development of a software addon for Blender3D, which includes a library of shader operators and PBR
materials, will greatly facilitate the work of users when assigning textures to objects on the scene. A library of shader
operators makes it easy to implement and customize shaders for light, glass, and some metals, giving you more control
over the visual aspect of the scene. PBR materials provide realism due to the accurate representation of physical
properties using Physically Based Rendering technologies. This addon gives users the ability to interact more effectively
with procedural materials, providing a quick means to create realistic renders. This module automates the creation of
materials by providing a list of prepared shaders and textures that can be applied to scene objects. The user will be
provided with a set of ready-made shaders (glass, light material, metals) and PBR materials (wood, fabric, metals, and
others), which can be applied with one button on the module panel.

Anomauin. Cvb0200Hi suxopucmanus mexuonozitt 3D eizyanizayii € 0OHUM i3 KWIOYOBUX HANPAMKIG y cghepi
ingpopmayivinux mexnonociu. Hanpsam 3D cmae naossuuatino nonyaapuum y b6acamvox cghepax, maxux sx apximexmypd,
ouzauin iHmep'epy, ieposa IHOyCmpis, MeOuyura, asmomooinedydysanns ma inwux cepax. Lleti memoo 6ioxpueae nosi
MOACIUGOCME 0TI CAPULIHAMMSL Ma iHmepnpemayii inpopmayii, dodarouu it 00 MPUSUMIPHO20 GIPMYATLHOZ0 NPOCMOPY.
Tema Haykoeoi pobomu — cmeopenns npozpamno2o mooyns (addon) oas npoepamu Blender3D, sxuii naoacme
Kopucmysauegi  0iOniomeKy 2omosux mamepianis, posoiieHux 3a Kameeopismu. ILleti adoon mae cxooucy
Qyuxyionanvuicms i3 Substance Painter i Quixel Mixer, ocrnosnumu gynxyismu sxux € cmeopenHs. ma HAAAULMY 8AHHS
mamepianie i mexkcmyp 0as imnopmosganux 2omoeux 3D-mooenei. Addon mae énacny nasey «QuickShadery i naoacmo
Kxopucmysauegi 8 wietioepis i 35 mamepianie PBR. Ilpu po3pobyi npoexmy euxopucmosysaniacs mooenb Hcummeso2o
yuxny Waterfall, na nepwe micye cmasurucs cmabinonicmo i uimka cmpykmypa, wo O0OROMO2I0 epeKmueHo
nponpayiosamu Koxcen Kpox cmeopenis adoona ons npozpamu Blender. V eucnoexy 0o maykosoi pobomu maxooic
MOJCHA  BIO3HAYUMU, WO pO3poOKa npocpamnozo adoona oas Blender3D, wo exaouac Oibniomexy wendephux
onepamopis i PBR-uamepianu, icmomno nonecuiums pobomy Kopucmysavis npu npusHayeHui mexkcmyp oo'ekmam na
cyeni. bibniomexa onepamopis wietidepie cnpougye peanizayiro ma HAIAWMYEAHHS uietloepie 01 C8ImA, CKIa Ma OesiKUX
Memainig, Haoawuu 6am Oilbuie KOHMPOIIO HAO 6I3yanrbHum acnekmom cyenu. Mamepianu PBR 3abesneuyromo
peanicmuunicms 3a80AKU MOYHOMY GI00OPAICEHHIO DI3UUHUX BIACMUBOCMEN 3d OONOMO20I0 MEXHON02I PI3UUHO20
siomeopenns. Leii a00oH 0ae Kopucmys8auam MoXICIUGiCmey eheKmusHiule 3aeM0O0IIMuY 3 NPOYeOyPHUMU MaAmepianamu,
Haoaiouu WeUuoKi 3acobu 01 CMEOPEHHA peanicmuyHux eizyanizayit. Lleti mMooyib asmomamusye cmeopenHs

26


http://www.atbp.ontu.edu.ua/
https://orcid.org/0000-0003-1902-2405
http://creativecommons.org/licanses/by/4.0
http://creativecommons.org/licanses/by/4.0

™ »
N ABTOMATH3ALIs TEXHOJOTIYHKX 1 Gi3Hec-mpoueciB Volume 16, Issue 3 / 2024 u
http://www.atbp.ontu.edu.ua/

mamepianie, HAOAUU CRUCOK 20MOBUX wielldepie | meKkcmyp, SAKI MOJICHA 3acmocysamu 00 00’e€kmis cyeHu.
Kopucmysauesi 6yoe nadanuii hadip 2comogux wielidepis (ckio, reckuti mamepian, memanu) i mamepianie PBR (Oepeso,
MKAHUHA, MEMAN ma iHwii), AKi MOJICHA 3ACMOCY8aAmMU 0OHIEI0 KHONKOIO HA NAHEN] MOOYA.

Keywords: Blender3D, addon, scripting, texturing, shaders, PBR materials, visualization.

Kumrouosi ciioBa: Blender3D, annon, ckpuntusr, TekcTypyBanHs, mweitnepu, PBR martepianu, Bizyanizaris.

I. INTRODUCTION

Today, the use of 3D visualization technologies is one of the key directions in the IT field. The 3D direction has
become extremely popular in many fields, such as architecture, interior design, game industry, medicine, automotive and
other fields. This method opens up new opportunities for perception and interpretation of information, adding it to a three-
dimensional virtual space.

Modeling of three-dimensional objects is performed by specialists in the field of visualization using such programs as
3DsMax, Maya, Blender3D, CinemadD, ZBrush, etc. Each of these programs also provides tools for working with visual
object detailing using materials and textures.

The topic of this scientific work will be the creation of a software module (addon) for the Blender3D program, which
will provide the user with a library of ready-made materials, divided by categories. This addon will have similar
functionality to Substance Painter and Quixel Mixer, the main functions of which are to add and adjust materials and
textures for imported ready-made 3D models. The addon will have its own name "QuickShader" and will provide the user
with 8 shaders and 35 PBR materials.

I1. LITERATURE ANALYSIS

2.1. What is Blender3D?

Blender3D is a free and opensource program for 3D modeling, animation, rendering, and post-processing of finished
images and videos. It is available on various platforms, including Windows, macOS, and Linux, and has a huge
community of users and extensions (addons) that make most workflows much easier. The program has a simple user
interface and an eye-pleasing design (which can be changed according to the styling of other 3D packages if desired).

Blender has a wide range of features that allow users to create visual 3D models, animations, videos and other visual
effects. Some of the most important features of Blender3D include:

1) modeling: Blender3D allows you to create complex 3D models with different shapes and details. Users can use
various modeling tools such as extrude, scale, move, rotate and others to create complex shapes and structures;

2) animation: There is a necessary toolkit to create complex animations that can include motion, shape changes,
rigging, particle effects, and other visual effects. Users can use keyframes to provide a smooth transition between different
animation frames;

3) rendering: the program allows users to render their 3D models on two built-in engines in various formats such as
video files, images, GIF files, etc.;

4) sculpting: in the Sculpting tab, you can create detailed sculpts of models for their further retopology or 3D printing;

5) scripting: Python programming language is integrated into the 3D editor, which allows users to program their own
software extensions (addons) that can expand, facilitate or automate certain processes when working in Blender3D.

Further work will be focused on scripting. Blender3D has a built-in Scripting development environment [1] in which
you can program the future addon directly in the 3D editor itself, which will allow you to see the work of the programming
addon in real time.

2.2. Addons for Blender3D

Addons [2] (software modules) for Blender3D are extensions that add new features and capabilities to the
program. They are made by a community of developers and users, making Blender3D even more flexible and suitable for
different tasks. The relevance of addon development is determined by the rapid development of the 3D graphics industry
and the ever-growing need for new tools.

Addons make it easier to work in Blender3D by adding convenient tools, automating certain tasks and optimizing the
workflow. For example, there are addons for fast modeling, advanced animation management, advanced rendering, and
integration with other programs and services. One of the main addon programming languages is Python, which is
integrated into the graphic editor and has a separate bpy package that allows interaction with the Blender functionality.

2.3. Functionality of the developed addon called ""QuickShader"

The addon, which will be developed in this work, will touch on texturing and shading of objects in Blender3D. The
purpose of this module is to automate the process of adding ready-made materials to an object, which will speed up
texturing work for experienced Blender users and make it much easier for new users of this 3D editor. The main and quite
flexible tool for creating materials for objects is the Shader editor.

Shader editor in Blender is a functionality that allows you to create and edit shaders using a visual interface based on
nodes that are connected to each other with the help of separate inputs and outputs and form a procedural generation of
graphic information.

Nodes [3] (nodes) are graphical elements or blocks that represent various operations or actions in the graphical
editor. They can be used to build large graphs or networks of functions that interact with each other, filling the material
with graphic information that is visually applied to objects. In addition to programmed shader operators, PBR material
operators will also be created with the help of nodes.
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2.4. About shaders and PBR-materials

A shader [4] is a mathematical formula that takes color, position, and various values as input and output to a shader
that can interact with light. They are used to create realistic effects of light, shadows, textures and colors. Shaders in
Blender3D are also a program code that determines the appearance and properties of the surface of a 3D object , but for
ease of use and work with shaders, they are implemented by the system of nodes described above in the Shader
Editor . For example, there are notes :

1) Principled BSDF - includes parameters such as basic color, metalness, roughness of the surface , transparency,
surface geometry, light emission and others. The working principle of this node is based on physically correct principles,
which makes it an indispensable tool for creating realistic materials ;

2) Glass BSDF — allows you to create materials that reproduce the realistic properties of glass;

3) Glossy — used to model materials with a high level of gloss or light reflection, such as lacquered surfaces or metal
materials;

4) Emmision — used to give the material the properties of independent light emission.

PBR materials [5] (Physically Based Rendering materials) are an approach to modeling materials in graphic rendering
that seeks to reproduce the physical properties of materials in the real world. This means the use of physically based
parameters, such as metalness of the material (metallic), surface hardness (roughness), obscuration on the surface of the
material (ambient occlusion), surface geometry (hormal map) and information about the color of the material (base
color). The PBR material stores all this information with the help of textures in the format of png/jpg images. The textures
used in this addon were taken from the PolyHaven and Poliigon.com web resources [11-12].

2.5. Analogues with similar functionality

Probably the main similar software that repeats the functionality of the addon and works with visual information on
3D objects is Substance Painter.

Substance Painter is a highly accurate texture mapping tool used to create photo-realistic materials for 3D models. An
intuitive interface, integration with other programs and access to a large library of materials make Substance Painter a
powerful tool for creative projects in the field of 3D graphics. The difference between Substance Painter and Blender3D
is that it is not essentially a 3D editor and does not have the ability to create and edit models. Its main functionality consists
in exporting ready-made models for their further texturing. The program has a fairly large library of materials with the
ability to create your own textures, but it is not a 3D editor. Unlike the module for Blender3d, Substance Painter will
require a comprehensive study of the interface and more powerful PC specs for further work.

Another software similar to the addon being developed is a product called Quixel Mixer. It is an application developed
by Quixel that allows users to create photo-realistic textures and materials for 3D models. With a nodal GUI, users can
combine, mix and edit different materials using high-quality Quixel Megascans assets. Nevertheless, Quixel
Mixer requires learning the interface and more powerful computing characteristics of the computer for comfortable
operation.

111. OBJECT, SUBJECT, AND METHODS OF RESEARCH

The development and coding of addons for Blender can be done directly in the program itself using the Python
language, in order to see further changes in the interface of the 3D editor itself. Actually, addon will use two main libraries,
named bpy (library for interaction with Blender) and os (library for interaction with the operating system).

bpy [6] — the Blender Python API library. It provides access to Blender functions and objects in an external Python
script. With bpy, you can manipulate scene objects, perform rendering operations, and interact with various aspects of
Blender. This is the main library when creating any addon for Blender.

os — library for working with the operating system. It provides functionality for interacting with the file system, calling
commands in the system, and obtaining information about the environment. The functionality of this library will be
needed for the addon to build paths to textures in already generated and connected ImageTexture nodes.

Almost every addon for Blender describes 'bl_info' at the beginning of the code, which is required for the normal
functioning of the addon. 'bl_info' [7] is a dictionary that defines addon metadata for Blender. This is an important part
of the addon that provides information to the 3d editor about the addon and defines its properties. This is important for
Blender, as the program uses this information to correctly register and interact with the addon.

The general structure of the addon interface is created using classes and class types, which is also helped by the bpy
library. All panels [8] and operators [9] created in the addon are also described using classes. This addon with a set of
materials should not take up a lot of screen space (it is desirable to have its own tab) and will be placed in the quick access
panel "Toolshelf" [10]. For the addon interface, the organization of panels and tabs in the side toolbar is key . Using
panels to group related functions promotes logic and ease of use. The placement of operators in panels simplifies
interaction with the addon, and the built-in capabilities of creating an interface design facilitate its creation for user
perception.

Usually, in order to create shaders or apply textures, the user must work with a system of nodes and connect them to
each other in the correct inputs and outputs, adjust their parameters. In the operators that are programmed in the addon,
the same processes of creating, connecting and configuring nodes are performed, only using Python. Shaders and PBR
materials will be created using nodes that are initialized and configured using a script. Each shader has its own unique
settings and properties, so each of them is programmed separately. As for PBR materials, they are all similar in their
creation structure and represent a set of images ( Base color, Ambient occlusion, Normal map, Roughness). Therefore,
for material PBR operators , a parent class will be created that will deploy the main node structure, and in the child class
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of the material PBR operator , its corresponding textures will be loaded.

IV. RESULTS

4.1 Interface of the finished addon

The result is a complete software extension for Blender3D version 3.4 . After installing this addon, a tab with the
same name “QuickShader” appears in the Toolshelf quick access panel . This tab has three main panels, each of which
provides the user with a certain functionality :

1) Modify object panel: interaction with objects, provision of certain modifications;

2) Shader preset panel: contains category lists with operators that will apply shaders to the active object;

3) PBR materials panel: contains category lists with operators that will apply PBR textures to the active object;

~ Modify object

&Y Select object modifier

(@) Shade Smooth

Shade Flat
Set subdivision
Add Modifier
Remove Material

v Shader presets » PBR materials

Select a shader from a panel Choose material from library

> Glass shaders > Tree wood
> Metal shaders > Wooden structs

> Emission > Terrain
2) 3)
1 — Modify obect; 2 — Shader presets; 3 — PBR materials

Fig. 1 — Three general panels of an addon

Tab "QuickShader” in
Elender ToolShelf

Main panel "Object | Main panel "Shader Main panel "PER-
modifier” presets” materials”

FPanel with operators

Operator "Shade smooth”

Operator "Shade flat”

Operator "Set
subdivision”

FPanel with operators
"Glass shaders"

"Tree wood™

FPanel with operators
"Metal shaders”

FPanel with operators
"Wooden structs”

FPanel with operator

FPanel with operators
"Terrain”

FPanel with operators

Operator "Add modifier” — "Emission” . .
Concrete
Operator "Remove [ | FPanel with operators
material” "Bricks"

FPanel with operators
‘Metal”

FPanel with operators
"Fabric”

Fig. 2 — Interface structural diagram

4.2 Structural diagram
The flowchart details the structure of the addon interface and the functionality provided by each of the three main
panels. The "Modify object" panel will provide the user with operators (buttons) for modifying and configuring the
active object . In the “Shader presets” panel , there will be three main lists with operators for glass shaders, metal
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shaders, as well as a lighting shader, which can be customized with its own color. The total number of shaders is 3 types
of glass, 4 types of metals and a lighting shader. In the panel "PBR materials" there will be 7 categories of materials,
where each has 5 operators with different types of textures. The total number of PBR materials is 35 types of textures.
4.3 Code listing that describes the basic addon functionality
Class that creates “Modify object” main panel:
class ModifierPanel(bpy.types.Panel):
bl_label = "Modify object"
bl_idname = "PT_ ModifierPanel"
bl_space_type = 'VIEW_3D'
bl_region_type ="UI'
bl_category = 'QuickShader'
def draw(self, context):
layout = self.layout
layout.scale_ y = 1.2
row = layout.row()
row.label(text = "Select object modifier ", icon = " TOOL_SETTINGS’)
col = layout.column()
col.operator(*"object.shade_smooth", icon = 'ANTIALIASED")
col.operator(*"object.shade_flat", icon = 'ALIASED")
col.operator(*"object.subdivision_set", icon = 'SHADING_RENDERED', text = "Set subdivision",)
col.operator(*"object.modifier_add", icon ='MODIFIER_DATA")
col.operator(‘object.remove_material’, icon = 'CANCEL")
Class that creates “Shader presets” main panel:
class ShaderPanel(bpy.types.Panel):
bl_label = "Shader presets”
bl_idname = "SHADER_PT_MAINPANEL"
bl_space_type = 'VIEW_3D'
bl_region_type ="'UI'
bl_category = 'QuickShader'
bl_options = { DEFAULT_CLOSED'}
def draw(self, context):
layout = self.layout
layout.scale_ y = 1.2
row = layout.row()
col = layout.column()
row.label(text = "Select a shader from a panel™)
Example of class that creates one of the “Shader presets” sub-panels called "Glass shaders™:
class GlassPanel(bpy.types.Panel):
bl_label = "Glass shaders™
bl_idname = "SHADER_PT_GLASSPANEL"
bl_parent_id = "SHADER_PT_MAINPANEL"
bl_space_type = 'VIEW_3D'
bl_region_type = 'UI'
bl_category = 'QuickShader'
bl_options = {'DEFAULT_CLOSED'}
def draw(self, context):
layout = self.layout
layout.scale_ y =1.2
row = layout.row()
col = layout.column()
col.operator(‘shader.glass_operator’)
col.operator(‘'shader.tr_glass_operator’)
col.operator(‘'shader.mc_glass_operator")
Example of an operator that creates a glass shader after execution and is located in the “Glass shaders” sub-
panel:
class SHADER_GLASS(bpy.types.Operator):
bl_label = "Glass"
bl_idname = 'shader.glass_operator'
def execute(self, context):
material_glass = bpy.data.materials.new(name ="Glass")
material_glass.use_nodes = True
material_glass.node_tree.nodes.remove(material_glass.node_tree.nodes.get(‘Principled BSDF'))
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material_output = material_glass.node_tree.nodes.get('Material Output’)
material_output.location = (561, 213)
glassl_node = material_glass.node_tree.nodes.new('ShaderNodeBsdfGlass")
glassl_node.location = (187, 275)
glass1l_node.inputs[0].default_value = (1, 1, 1, 1)
glassl_node.inputs[2].default_value = 1.470
glass2_node = material_glass.node_tree.nodes.new('ShaderNodeBsdfGlass’)
glass2_node.location = (187, 140)
glass2_node.inputs[0].default_value = (0.4, 0.6, 0.6, 1)
glass2_node.inputs[2].default_value = 1.250
mix_shader = material_glass.node_tree.nodes.new('ShaderNodeMixShader")
mix_shader.location = (394, 243)
material_glass.node_tree.links.new(glassl node.outputs[0], mix_shader.inputs[1])
material_glass.node_tree.links.new(glass2_node.outputs[0], mix_shader.inputs[2])
material_glass.node_tree.links.new(mix_shader.outputs[0], material_output.inputs[0])
bpy.context.object.active_material = material_glass
return {'FINISHED'}
Class that creates “PBR materials” main panel:
class PBRPanel(bpy.types.Panel):
bl_label = "PBR materials"
bl_idname = "PT_PBR_MAINPANEL"
bl_space_type = 'VIEW_3D'
bl_region_type ='UI'
bl_category = 'QuickShader’
bl_options = {'DEFAULT_CLOSED'}
def draw(self, context):
layout = self.layout
layout.scale_ y = 1.2
row = layout.row()
col = layout.column()
row.label(text = "Choose material from library ")
Example of class that creates one of the “PBR materials” sub-panels called " Tree wood ":
class pbrwoodPanel(bpy.types.Panel):
bl_label = "Tree wood"
bl_idname ="PT_PBR_WOODPANEL"
bl_parent_id = "PT_PBR_MAINPANEL"
bl_space_type = 'VIEW_3D'
bl_region_type ="'UI'
bl_category = 'QuickShader’
bl_options = {DEFAULT_CLOSED'}
def draw(self, context):
layout = self.layout
layout.scale y = 1.2
row = layout.row()
col = layout.column()
col.operator(‘pbr.wl_wood_operator")
col.operator(‘pbr.oak_wood_operator’)
col.operator(‘pbr.moss_wood_operator’)
col.operator(‘pbr.mp_wood_operator")
col.operator(‘pbr.sk_wood_operator’)
Parent class for PBR material operators that creates basic node structure:
class PBRMaterialOperator(bpy.types.Operator):
bl_label = "PBR Material Operator"
bl_idname = 'pbr.material_operator'
def execute(self, context):
self.pbr_material = bpy.data.materials.new(name=self.material_name)
self.pbr_material.use_nodes = True
material_output = self.pbr_material.node_tree.nodes.get('Material Output')
principled_bsdf = self.pbr_material.node_tree.nodes.get('Principled BSDF")
material_output.location = (600, -60)
mix_node = self.pbr_material.node_tree.nodes.new('ShaderNodeMixRGB")
mix_node.blend_type = 'MULTIPLY'
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mix_node.location = (-300, 300)
ao_node = self.pbr_material.node_tree.nodes.new(‘ShaderNodeAmbientOcclusion’)
ao_node.samples = 32
ao_node.location = (-550, 190)
normal_map = self.pbr_material.node_tree.nodes.new('ShaderNodeNormalMap")
normal_map.location = (-300, -200)
mapping = self.pbr_material.node_tree.nodes.new('ShaderNodeMapping’)
mapping.location = (-1600, -20)
texture_coord = self.pbr_material.node_tree.nodes.new('ShaderNodeTexCoord")
texture_coord.location = (-1850, -50)
self.pbr_material.node_tree.links.new(mix_node.outputs[0], principled_bsdf.inputs[0])
self.pbr_material.node_tree.links.new(ao_node.outputs[1], mix_node.inputs[0])
self.pbr_material.node_tree.links.new(ao_node.outputs[0], mix_node.inputs[2])
self.pbr_material.node_tree.links.new(normal_map.outputs[0], principled_bsdf.inputs[22])
bpy.context.object.active_material = self.pbr_material
self.principled_bsdf = principled_bsdf
self.mix_node = mix_node
self.a0_node = ao_node
self.normal_map = normal_map
self.mapping = mapping
self.texture_coord = texture_coord
return {'FINISHED'}

def add_texture_node(self, texture_path):
texture_node = self.pbr_material.node_tree.nodes.new('ShaderNodeTexImage")
texture_node.image = bpy.data.images.load(texture_path)
texture_node.location = self.texture_node_location
return texture_node

def load_texture(self, file_name):
script_path = os.path.abspath(__ file_ )
script_directory = os.path.dirname(script_path)
texture_path = os.path.join(script_directory, self.texture_folder, file_name)
texture_node = self.add_texture_node(texture_path)
return texture_node

Example of an operator that inherits the parent class “PBRMaterialOperator” and creates a willow wood PBR

material after execution, that loads textures from the corresponding folder:
class PBR_WILLOWWOOD(PBRMaterialOperator):

bl_label = "Willow wood"

bl_idname = "pbr.wl_wood_operator'

material_name = "Willow wood"

texture_folder = 'PBR/Tree wood/Willow wood'

texture_node_location = (-900, 380)

def execute(self, context):
super().execute(context)
base_color_tex = self.load_texture('bark_willow_diff_1k.png’)
base_color_tex.location = (-900, 380)
ambient_oc_tex = self.load_texture('bark_willow_ao_1k.png’)
ambient_oc_tex.location = (-1250, 80)
roughness_tex = self.load_texture('bark_willow_rough_1k.png’)
roughness_tex.location = (-900, -100)
normal_tex = self.load_texture('bark_willow_nor_gl_1k.png")
normal_tex.location = (-600, -250)
ambient_oc_tex.image.colorspace_settings.name = 'Non-Color'
roughness_tex.image.colorspace_settings.name = 'Non-Color'
normal_tex.image.colorspace_settings.name = 'Non-Color'

self.pbr_material.node_tree.links.new(base_color_tex.outputs[0], self.mix_node.inputs[1])

self.pbr_material.node_tree.links.new(ambient_oc_tex.outputs[0], self.ao_node.inputs[0])

self.pbr_material.node_tree.links.new(roughness_tex.outputs[0], self.principled_bsdf.inputs[9])
self.pbr_material.node_tree.links.new(normal_tex.outputs[0], self.normal_map.inputs[1])
self.pbr_material.node_tree.links.new(self.mapping.outputs[0], base_color_tex.inputs[0])
self.pbr_material.node_tree.links.new(self.mapping.outputs[0], ambient_oc_tex.inputs[0])
self.pbr_material.node_tree.links.new(self.mapping.outputs[0], roughness_tex.inputs[0])
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self.pbr_material.node_tree.links.new(self.mapping.outputs[0], normal_tex.inputs[0])
self.pbr_material.node_tree.links.new(self.texture_coord.outputs[2], self.mapping.inputs[0])
return {'FINISHED'}

4.3 Addon testing

Software testing is broadly classified as functional testing and non-functional testing. Functional testing will be
conducted for this software module, which takes into account the functional requirements of the program. Moving on to
software extension tests, you should define the main aspects when testing the application:

1) whether all panels and lists with material operators are displayed normally;

2) whether all operators work correctly and whether they do not cause critical errors in the Blender program;

3) whether all materials from the addon (shaders and PBR materials) are correctly displayed on viewport and render.

The bpy library for python, which allows the development of addons and interfaces for extension, fully optimizes the
creation of additional tabs, panels, operators and lists. Since the addon is fully integrated with the Blender interface, the
newly created panels and tabs can be fully stretched or compressed, hidden and expanded. Similarly, they can be reduced
to the required size.

During the testing of operators from all main panels and lists, no critical errors were also found. Thanks to the ability
to create extensions for Blender directly in the program, you can immediately run the created script and check its
functionality. Operators of shaders and PBR-materials are successfully executed when called on the selected object. No
errors were detected when rendering the shader or PBR material.

2) 3)
1 — PBR operators; 2 — glass shader; 3 — metal shader

Fig. 3 — The work of shaders and PBR-materials
Table 1- Status of completed tests

No. Testing Expected result Status
1 Functionality of the interface The interface does not cause errors Passed
2 Functionality of shader operators Calling operators does not cause errors Passed
3 The efficiency of PBR operators Calling operators does not cause errors Passed
4 Display of materials Shaders and PBR materials are rendered correctly Passed

V. CONCLUSIONS

In conclusion to this work, it can also be noted that the development of a software addon for Blender3D, which
includes a library of shader operators and PBR materials, will greatly facilitate the work of users when texturing objects
on the scene. In addition, due to its ease of use, the addon can facilitate the work of less experienced users who are just
learning to work with visualization and texturing of 3D objects .
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The shader operator library makes it easy to implement and customize shaders for light, glass, and some metals, giving
you more control over the visual aspect of the scene. PBR materials provide realism due to the accurate representation of
physical properties using Physically Based Rendering technologies. This addon gives users the ability to interact more
effectively with procedural materials, providing a quick means to create realistic renders.
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