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Introduction

Problem

Terrain Rendering Approaches

— Height Map only approaches
— Object Substitution

— Multiple Height Maps

— Procedural Generated Terrain.

— Volumetric/Voxel Rendering

Crafter Engine
Results



Problem definition

Create Terrain that can
be easily modified in
real-time with:

— Clifts
— Caves
— Tunnels

— Overhangs
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Height Map only

Pros: Cons:

— Very simple to — No Caves
implement — No Overhangs

— Fast to render — No Cliffs

- Very Good on — Needs to be
memory supplemented

- Very Good on CPU —"l

— Easy terrain =
modification |

— Fast Collision
detection



Object Substitution

Pros: Cons:

— Simple to — Needs models for all
implement objects

— Height-Map Based — Terrain modification

— Fast To Render B S cxira

problems

— No shape
limitations

— Good on CPU

— Good on Memory §



Multiple Height Maps

Pros: Cons:
- Good on Memory — Hard to implement
- Height-Map based — Still some shape
restrictions exist

— Removes some

shape limitations — Slower then Height

Maps

— Real-time terrain
alteration very
hard to
implement.



Procedural Generation

Pros: Cons:
— Very fast with GPU — Usually data 1s
— Very efficient with stored as a “seed”
memory — Easy alteration
— No shape — Requires newer
restrictions GPU with

Geometry Shaders



Volumetric/Voxel Terrain

Pros:

— No shape
restrictions

- Very easy LOD

— Very easy real-time
terrain changes

— Combination of
Height-Maps and
Procedural
Generation

Cons:

- Very Large Memory
requirements

— Hard to implement



Crafter Engine
(on CPU)

Collision Detection
Basic Gravity
Infinite Terrain

Block Picker tool
Simple Light system



Crafter Engine:
Structure

Data Generation

— Generate Voxel type information (Rock,Sand etc.)
e Height-Map
e Perlin Noise

— Compute Occlusion of Voxels

— Compute Light partial information

Sum of Moise Functions = { Perlin Noise )




Crafter Engine:
Structure

Data Processing

— Encoding Voxel's data
— Decoding Voxel's data
— Data Streaming

— Saving Data to HDD

— Collision Detection
— Ray Casting for Block Picker



Crafter Engine
Structure

Render
— Very simple Tessellation

— Light information computations
— Double Buffering

- Viewing frustum culling |




Results

16x16 Chunk Area in
memory

16x16x128 Blocks in
Chunk

8,388,608 Total blocks
with real-time
operations.

Rough estimate for
Memory: 1.75GB
without optimizations




Results

e All core utilization during heavy load( Terrain
Generation)
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File Options

TestGame with Crafter
Engine Image r'IarnE User Mame CPU  Memory (... Description

LMutilps32.ex 0o 1,720 K
LMworker.exe... Mr.Bitches 00 1,364 K Launch M...
G Mr.Bitches 00 2,508 K MMDxe4F...
nusb3mon.ex... Mr.Bitches 00 1,512K USE 3.0...
a0 8,644 K
XDEync.exe oo 6,160 K
pceed,ex Mr.Bitches 00 10,465 K Dolby Pro...
sidebar.exe *32  Mr.Bitches 00 10,312 K Windows ...
Skype.exe *32  Mr.Bitches 00 T1,700E  Skyp
SynTPEnh. ex Mr.Bitches 00 3,400 K Synaplics...
taskhost.exe Mr.Bitches 0O 2,920 K HostProc...
taskmar, exe Mr.Bitches 00 3,464 K Windows ...
TestGame.ex... Mr.Bitches 21 386,652 K TestGame
unsecapp.exe  Mr.Bitches 00 2,672K Sinktore...

winlogon, exe oo 2,816 K

“/Show processes from all users End Process

Processes: 89 CPU Usage: 41% Physical Memory: 30%
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