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FBX Import - Model

• Read／Write Enabled：upload data to GPU，（No）keep data in CPU

• Mesh Compression

• file size on disk：ipa、apk、assetbundle

• uses additional CPU resources

• higher the compression ratio，the higher the loss

Mesh Compression



Project Settings - Player

• Vertex Compression :  from FP32 to FP16

• Mesh Compression value set to “off”

• file size in memory

• not support skinned mesh

• global setting

• lossy

Mesh Compression



Position Normal Tangent UV0 ……

Position UV0 ……

Float32[4]

Float16[4]

Mesh Compression

Normal Tangent
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Position Normal Tangent UV0 ……

P+T.w N.xy T.xy UV0 ……

Float32[4]

Float16[4]

Mesh Compression



Mesh Compression



Mesh Compression

ratio：52.5%

avg ratio：≈50%
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Animation Compression

压缩，提取导出



Error1.0 Error0.5 不压缩 组合压缩

Animation Compression



Animation Compression

高误差，低精度

删除Scale曲线

低误差，高精度



Animation Compression

组合压缩

Error 0.5

腿部



Animation Compression

组合压缩

Error 0.5

手臂



Origin 组合压缩

Error 0.5 Error 1.0



Animation Compression

站立动作压缩结果
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Texture Compression

Adaptive Scalable Texture Compression 自适应可伸缩纹理压缩

跨平台

无尺寸限制

更多的压缩模式

更高的压缩率

Block 
footprint Bits/texel

4x4 8.00

5x5 5.12

6x6 3.56

8x8 2.00

10x10 1.28

12x12 0.89

Block 
footprint Bits/texel

5x4 6.40

6x5 4.27

8x5 3.20

8x6 2.67

10x5 2.56

10x6 2.13

10x8 1.60

12x10 1.07



Runtime ASTC 

ASTC 4x4：1024x1024  RGBA



Assets Compression

Mesh Animation AudioTexture



Audio Compression

LoadType

• Decompress on load         ：length < 3

• Compressed in Memory    ：length < 10

• Streaming                          ：length  >= 10

单声道：

Force To Mono ：true

Sample Rate ：22050Hz

Preload Audio Data ：length < 3

.OGG ：技能、动作、UI、NPC、环境音效

.MP3  ：TV、场景等高质量音效



Assets Importer

Asset Postprocessor API

Preset Manager
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Global LOD

Scene Streaming

Universal RP



Runtime Optimization

Global LOD Scene LOD

Particle LOD

Object LOD

HLOD：>= 400x400 场景



Runtime Optimization

Global LOD Scene LOD

Particle LOD

Object LOD

LODGroup

HLOD：>= 400x400 场景

0：原始模型

1：减面 50%，剔除

2：减面，保留基础模型

Impostors、CullingGroup + Instanced .etc

Camera.LayerCullSpherical



Runtime Optimization

Amplify Impostors



Runtime Optimization

CullingGroup + Instanced



Runtime Optimization

Global LOD Scene LOD

Particle LOD

Object LOD

LODGroup

HLOD：>= 400x400 场景

0：原始模型

1：减面 50%，剔除

2：减面，保留基础模型

0：完整效果

1：Lifetime 50%，Rate over Time 50% 等，剔除

2：基础效果 或者 Billboard

CullingGroup + Instanced：植被，全平台兼容性

Camera.LayerCullSpherical



Runtime Optimization



Runtime Optimization

LOD0/1

Obj LOD
1/2

HLOD

Particle 
LOD2

Added fewer mesh and texture，20Mb

Added more mesh

Added fewer billboard



Runtime Optimization

Global LOD

Scene Streaming

Universal RP



Runtime Optimization

开启 TextureStreaming
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Runtime Optimization

Scene 
100x100

Mesh Streaming

LOD0 LOD1 LOD2 HLOD
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Runtime Optimization

ComputeShader + DrawMeshInstancedIndirect
DOTS + DrawMeshInstanced + SRPBatch 兼容性 √



Runtime Optimization

LoadScene Additive
GameObject.Instantiate
AsyncLoad + Graphics.DrawMesh，1000个GameObject



Runtime Optimization

Recommendations 
• Choose the largest QualitySettings.asyncUploadTimeSlice that doesn’t result in dropping frames.
• During loading screens, temporarily increase QualitySettings.asyncUploadTimeSlice.
• Use the profiler to examine the time slice utilization. The time slice will show up as 

AsyncUploadManager.AsyncResourceUpload in the profiler. Increase QualitySettings.asyncUploadBufferSize if 
your time slice is not being fully utilized.

• Things will generally load faster with a larger QualitySettings.asyncUploadBufferSize, so if you can afford the 
memory, increase it to 16MB or 32MB.

• Leave QualitySettings.asyncUploadPersistentBuffer set to true unless you have a compelling reason to reduce 
your runtime memory usage while not loading.

开启 AsyncUpload 



Runtime Optimization

https://docs.unity3d.com/Manual/performance-incremental-garbage-collection.html

开启 Incremental GC



Runtime Optimization

Global LOD

Scene Streaming

Universal RP



Runtime Optimization

• Static Batch：up to 64000 vertices

• StaticBatchingUtility.Combine

• Dynamic Batch：900 vertex attributes

• GPU Instancing

• DrawMeshInstanced：maximum of 1023 instances at once

• DrawMeshInstancedIndirect：Compatibility On Android !!!

• Limitation：GL_ARB_draw_instanced

• OpenGLES Extension Viewer

• SRP Batch：Scriptable Render Pipeline

• DOTS Instancing：com.unity.rendering.hybrid(Unity 2019 preview)，Entities Graphics(Unity 2022)

• Android：Vulkan



Runtime Optimization

CBuffer Byte Alignment

bytes unaligned caused error，unity 2019.4.33f1



Runtime Optimization

Shader Keywords 
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Runtime Optimization

MultiFrame CSM



Runtime Optimization

Cascade 0

Cascade 2

Cascade 1

shadow fade

freq = 1 freq = 1 freq = 2 freq = 4

Cascade 3
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Runtime Optimization

SceneCamera

LinearToGamma (Post Process)

UI Camera

GammaToLinear (Final Pass)

SceneCamera

LinearToGamma (Post Process)

UI Camera

GammaToLinear (External Blit)

Render To Screen

UPR Pipeline Builtin Pipeline



Runtime Optimization

Gaussian Blur



Runtime Optimization

https://www.intel.com/content/www/us/en/developer/articles/technical/an-investigation-of-fast-real-
time-gpu-based-image-blur-algorithms.html

Dual Kawase Blur



Runtime Optimization

Gaussian

Dual Kawase
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Performance

Unity引擎升级：

2018.4 Builtin -> 2019.4 URP

2021.7 ~ 2021.12，共5个月

33个资料片，场景约200个，模型+特效约1w个

Unity Perfomance Report + 自动化测试
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Performance

QA

AUTO UPR

UPR Asset Check
Custom Asset Check

Code Analyzer / ProjectAuditor
Tscode / PlistTable

CodeReview

Modify

Unity Tools
Xcode RenderDoc .etc

Regression Testing
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