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Tinkering with the Minecraft Entity Rendering



Agenda

● Project description and overview

● First steps in Minecraft and OpenGL

● Custom OpenGL: Bounding Boxes and Tracers

● Minecraft Rendering System: Entity information

● Live Demo



Project description and overview

● Implement a Minecraft mod

● Tinker around with OpenGL

● Helps us to defeat other players

● Goals: Bounding Boxes, Tracers, Entity information 

Honorable Mention: LearnOpenGL by Joey de Vries (https://learnopengl.com/)

https://learnopengl.com/


What is Minecraft? One slide introduction



Minecraft “Tech Stack”

Minecraft

LWJGL

GLFW OpenGL Input

Blaze3D

Other 
Frameworks



Modding in Minecraft

● ModCoderPack 

● Forge

● Fabric (Light)

Modifies Minecraft sources directly

API Hooks



Modding in Minecraft

● Many different modding frameworks

● ModCoderPack: “dinosaur”, modifies Minecraft sources directly

● Forge: Extensive API for mod creation and compatibility

● Fabric: Lightweight, quicker update cycles than Forge

● Allow customisation by “hooking” into different parts of the game lifecycle

● For the sake of simplicity we use Fabric here



Modding in Minecraft



Writing custom OpenGL



First steps in Minecraft and OpenGL

Rendering a triangle:

Triangle we want to draw
(NDC / Screen Space)

Expectation



First steps in Minecraft and OpenGL

Rendering a triangle:

No triangle!?
→ Backface Culling



First steps in Minecraft and OpenGL

Rendering a triangle:

Success!



Entity Position Prototype



Bounding Boxes

Idea / Goal



Axis Aligned Bounding Boxes

← Back

Front →

maxX, maxY, maxZ

minX, minY, minZ

+Y

+Z

+X

Minecraft World 
Reference Frame



Bounding Boxes

Implemented 3D Bounding Boxes



Bounding Boxes

Convert 3D Bounding Box to 2D Plane (Convex Hull)



Bounding Boxes

Implemented 2D Bounding Boxes



Tracers

Idea / Goal



Tracers “Naive” Implementation



Tracers “Naive” Implementation



View Bobbing

● Simulates “head shaking” while walking



Tracers

Implemented Tracers



Tracers

Tracers change color based on distance



Tracers



Tracers

Too many entities are very bothersome



Tracers

Solution: Ellipse Cutout



Tracers



Using Blaze3D



One slide of theory about Blaze3D

Mojang's proprietary 3D graphics engine (intr. 2019 in 1.15)

Order of rendering:
● Opaque, full blocks are rendered first

● Entities and non-full blocks follow

● Transparent objects are rendered in back-to-front order

● The HUD and GUI overlays are rendered last Minecraft Blaze Entity



Ok… two slides

Core Concepts of Minecraft-Rendering
● RenderLayer: Groups elements for rendering based on characteristics.
● VertexConsumer: Interface for sending vertices data to GPU.
● ShaderProgram: Controlling vertex and fragment shaders.

RenderLayer
RenderLayer

RenderLayer

ShaderProgram

VertexConsumer

.json

.vert

.frag



Core Shader Examples



Entity Information Panel

Idea / Goal

VILLAGER
3m



Rendering the backplate



Entity Information Panel

Backplate done!



Text Rendering

Minecraft Default Font PNG



Entity Information Panel

Text Rendering also done!



Custom Texture Rendering



Entity Information Panel

Finished Implementation



LIVE DEMO



Thank you for 
your attention!



BONUS: Bloopers and Outtakes


