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Goal:

“Investigate and develop a method for modifying baked Global Illumination (GI) at runtime within the Unity
Engine, while maintaining performance and memory efficiency on Android mobile devices.”

Why?

- Consumer HMDs — high fidelity expectations
- Mobile SoC*s can't run Gl solvers in real-time — baking only
- Baked lighting is by design static — no standard “runtime sync” solution

* SoC = System on a chip; integrated processor in devices like the Meta Quest 3
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Technical Context & Constraints

Unity 6000.3f (Editor & Engine) Android (HMD)

- Only Baked Gl feasible - Strict thermal & compute budgets

(lots of dynamics lights may require high computing times)

- Baking results are not directly exportable - 13.3 ms (75 Hz) frame budget

(lightmaps as .exr or .png; light probes as SH coeff., ...)

- Editor-only
(unavailable at runtime or builds)

- Lighting is exchangeable

— Baking at “runtime” only in editor in “Edit Mode™ — Baking at runtime not feasible on-device

* “Opposite” of “Play Mode”, when running the scene. The mode when editing the scene.
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Technical Context & Constraints — Approach

- Server = middleware

- Server authorizes light changes (static lights) and synchronization
- Unity Editor Instance to bake Gl

- Server distributes to clients

Unity Editor Instance <> Server <> Clients
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Requirements
Hard Soft
Core functionality Usability
Unity-exclusive Security

Server authoritative
Negligible introduced system latency
Reliability

Performance

Table of requirements
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Summary

Baked Gl (lightmaps, light probes, static lights)
Changeable at runtime

Server = middleware; Unity Editor = Gl Baking

Latency heavily depends on baking and distribution time
Mostly functional requirements
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Architecture - Package Based Implementation
[ Packages @@ SyncLi - Measurements
: [ Code
4 NGO Static Lighting M i SYHCL! - Core @ Measurements
> Sync Im SynclLi - HTTP Data Exchanger :E:_Er
I Syncli- HTTP Data Exchanger NGO Extension @@ SyncLi - NGO Static Lighting Sync
B Syncli - Logging Eg"f‘.‘:mmg
R Im Syncli - Measurements :E:_‘ttir
Im Syncli - NGO Static Lighting Sync i Tests
. Im Syncli - Static Light Tracking IiSync: e Light Tracking
[ Code

Package Overview in Project Hierarchy @@ Lighting
Core Logging :E:'\tt?ar

Package Structure

HTTP Data
EXChanger B Sync Li - Measurements (Assembly Definition Asset) Import Settings 9 :
Open
Name SyncLi - Measurements
Netcode for »
EXChar‘IgeI’ (NGO EXt) ., GamEObjectS Assembly Definition References
Use GUIDs v
SyncLi - Core B Syncli - Core [©]
Syneli - Logging BSynoli - Logging =
Measurements Unity.Netcode.Runtime B Unity.Netcode.Runtime ®

Example Assembly Definition
Package Dependency Graph



Architecture - High-Level Sequence

High-Level Sequence Diagram

High-Level Steps:

Server — Unity Editor (Baking)
Server « Unity Editor (Data)

Server Processes Data
Server Distributes Data

Clients Download & Process Data

Servers Signals Switch
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[single scene]

InitiateBakeAndSync(LightingDelta)
| Always converted to a IEnumerable<LightingDelta> ()%

! InitiateBakeAndSync(IEnumerable<LightingDelta>)

alt

[multipie scenes]

Switch
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manifest = DownloadResult.File. As<string

ReadScenariof...)
return ManifestDto

EvaluateManifesty(...)

DownloadBulk(virtualPaths, DownloadHandler_2

ReportSuccessfullDownloadR|

[ApplyStrategy.Immediate]
itchClientLightingRpc()

PerformMultipleScenesSwap()

PerformSceneLightingSwap()

m LSSwitcher

LSContr.Server LSContr.Cliet
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Architecture - Network Communication (DTOs)

- Communication is abstracted into Data Transfer Objects (DT0s)

- Just a JSON serializable object with fields.
- JSON-IDs easily controllable

— Abstracts the data of the internal objects into well-defined - _
data containers, that are easily be serialized and deserialized. S

t ColorDto(Color c)
Implementation Code of the “Color” Class of Unity as DTO

USEd for bUIldIng the ManleStS, public class BakeRequestDto : BaseDto

{

Baking Request and Response objects. Lisonroperty (Stobas. Jsonie1s.scanaioismeJsonio)

public string ScenarioName { get; set; } = Globals.DefaultScenarioName;

[JsonProperty(Globals.JsonFields.TimestampJsonID)]
public DateTime Timestamp { get; set; } = DateTime.UtcNow;

[JsonProperty(Globals.JsonFields.OutputPathID)]
public string OutputPath { get; set; } = string.Empty;

[JsonProperty(Globals.JsonFields.StaticLightFullStateDtosJsonId) ]
public List<StaticLightsFullStateDto> StaticLightFullStateDtos { get; set; } = new();
+

Implementation Code of the “Bake Request” DTO



Architecture

- Tracking Static Lights

Static Light Tracker

ManagedLights

onary<Vector3,

Spawn & Register

Enable / Disable /
Remove

Modifications

State (Delta) Handling

SceneReference
bound scene

RotateLight(...) ModifyLight

PopDelta(...) GetFullState(...) ApplyDelta(.. ApplyFull(...)

Static Light Tracker API Overview

+ Statie Lighting Tracker

" Tag Untagged

PN Transform

~  Layer Default

v Static Light Tracker (Script)

Vverbose

Configuration

Initial Static Lights
Element 0
Element 1
Element 2

A -]

< Sun (Light)
® Blue Point Light (Light)
# ASCII Point Light (Light)

Add Component

Static Light Tracker GameObject with its Components

Static

++

i+

s

>

/// Centralized place to handle how lights change per iteration.

</

&

>

private void ApplylLightingChangeForIteration(int iteration) @

if (iteration == 1)

// Spawn 2 static lights

_tracker.Spawn(_staticLightSpawnedConfigl, out Light staticLightSpawnedl);
ght staticlLightSpawned2);

_tracker.Spawn(_staticlightSpawnedConfig2, out |
_staticlightSpawnedl = staticlLightSpawnedl;
_staticlightSpawned2 = staticLightSpawned?2;

// Change color of in-scene static light
_tracker.ModifylLight(_inSceneStaticLight, light =>
{

light.color = Random.ColerHsv(ef, 1f, ©.5f, 1f, ©.5f, 1f);
1

{
{
¥
¥
}

// Modify the first spawned 1ight
_tracker.ModifylLight(_staticLightSpawnedl, light =>
{

light.color = Random.ColorHsv(ef, 1f, ©.5f, 1f, ©.5f, 1f);
1

// Modify in-scene static light
_tracker.ModifylLight(_inSceneStaticLight, light =>
{
// Assign a completely random, vibrant coler
// Parameters: Hue(B8-1), Saturation(6.5-1), Valve(8.5-1)
light.color = Random.ColorHsv(ef, 1f, ©.5f, 1f, ©.5f, 1f);

light.intensity = Random.Range(0.5f, 16f);
light.range = Random.Range(5f, 15f);
B;

// Modify in-scene the sun (static light)
_tracker.Modifylight(_inSceneStaticSun, light =>
1

light.intensity = Random.Range(0.5f, 1.5f);
B;
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Code Example how Light Components are: Spawned, Modified and Tracked
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Architect Debugging C ted Android Devi
Custom Logger
. . . . i . 11:30:59] L 1S tarted.
(static and non static, coloring, log categories, hooks into Unity Log Handler) @ jeomerivanagercu megstorcincatbacks]
Q 11:30:59] Starting the creation of the runtime directory cache.
[HttpFileHandler.InitializeAndFillResourceDictCache]
11:30:58] Finished creating the runtime directory cache. 0 item(s) available. Took 0 ms.
Q [HttpFileHandler.InitializeAndFillResourceDictCache]
11:30:59] Initialized HTTP server on port 7778 with ip 192.168.0.214 (http://192.168.0.214:7778/).
Q [HttpFileProvider.Activate]

11:30:59] Starting HTTP server.
[HttpFileProvider.StartListening]

Q 11:30:58] HTTP server will now listen on port 7778.

[HttpFileProvider.ListenLoopAsync]

Unity Log with custom log handler

Android Logcat for Meta Quest 3
Important: Only available in development build with “Script Debugging” enabled.

I Project B Console Android Logcat

Auto Run samsung SM-A226B (version: 13.0, abi: arm64-v8a, sdk: 33, id: ROWRBOO3LAN) ¥ com.DefaultCompany.ObjPlaceingandManipulating (19195) ¥ «a Filter Options ¥ Reconnect Disconnect

Time Pid Tid Priority Tag Message

LULI[ AU LS £ULAw.UI.ILT  a1Zizs  aZiII iU SUI'TALE Gppiy il GHSOLLIUHVIVE U1 GW. Vi i — ViCWAUULLHPAWOCUUIOU[UNELYF LGy S MULAVALY | IRS — LIUC L — UAUMUUUU/UUII /UAUT GIUI ULU: VACN. JL

2023/10/17 20:14:05.319 19195 19195 Info Surface applyTransactionOnVriDraw: viewRoot.applyTransactionOnDrawFromReleaseSurfaces
2023/10/17 20:14:05.319 19195 19195 Info ViewRoo from releaseSurfaces t.apply t = @xb4eeee7b65f7010e

2023/10/17 20:14:29.626 19195 19195 Debug Surface updateSurface: surface is not valid

2023/10/17 20:14:29.626 19195 19195 Info Surface releaseSurfaces: viewRoot = ViewRootImpl@aeb633b[UnityPlayerActivity]

2023/10/17 20:14:29.627 19195 19195 Info Surface applyTransactionOnVriDraw: vri = ViewRootImpl@aeb633b[UnityPlayerActivity] fRS = true t = 0xb400007b65eef600 android.view.StL

2023/10/17 20:14:29.627 19195 19195 Info Surface applyTransactionOnVriDraw: viewRoot.applyTransactionOnDrawFromReleaseSurfaces
2023/10/17 20:14:29.627 19195 19195 Info ViewRoo from releaseSurfaces t.apply t = @xb400007b65eef600

4
Connected : Filtering with Priority 'Verbose'

AndI’OId LOgcat Iﬂ Uﬂlty (https://www.francescogarofalo.it/en/post/log-ar

oid-in-unity-with-ar

oid-logcat/androidlogcat_huf4f77bfb07927flcc0cab3622e7e9912_121113_1600x0_resize_q75_box.jpg)
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System Design & Implementation

Architecture

— Configuration & Challenges —

Workflow (Measurement Example)
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Challenges - Android

Android lightmaps differed from PC despite identical bake settings.

Checked Quality Settings, Graphics Settings, Static Batching, shader stripping, compression, and color
space.

Android Logcat debugging pointed to texture decoding/loading issues.



Challenges - Android

EXR (and baked PNG workflow) was unreliable on Android during runtime loading.

Implemented custom .rawlm format: Header + raw GetRawTextureData() payload.

Direct restoration on Android without problematic image decoding.

Consistent lightmap results across PC and Android.

Problem: Uncompressed File Format
is large (empty pixels)
exr

as .rawlm

-pPNg

as .rawlm

10 texels/unit
53 mb

61 mb

nle

31 mb

50 texels/unit
310 mb

416 mb

31 mb

208 mb

Comparison of exported files sizes between two lighting scenarios

PDF-Rendered Version
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Challenges - Android

Loading many lightmaps in one frame caused RAM spikes and allocation failures.
Introduced time-sliced processing: Decode/load one lightmap per frame.
Reduces memory spikes and allows Android garbage collection.

Trade-off: small loading latency, but stable runtime behavior.



Project Configuration Summary

Disable Static Batching.
Enable HTTP (Unsafe).

Use the same Quality and Graphics Settings on PC and Android.

Keep Lighting Settings identical across platforms.

Use the same Lightmap Compression Quality (e.g., High).

Do not change any related settings in a “session”.

PDF-Rendered Version
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System Design & Implementation

Architecture

Configuration & Challenges

— Workflow (Measurement Example) —
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Project Setup

- Configure everything (at least lighting related)
- Copy the project (or use hard links)

- Open copy in a new editor instance



Server-Side Setup

+~ Scenario Lighting Switcher

- Tag Untagged

.“I
v

Transform
Network Object

<

Lighting Scenario Creator (Script)

v Lighting Scenario Cache (Script)

v Lighting Scenario Downloader (Script)

Lighting Scenario Switcher (Script)

+ Lighting Scenario Controller (Script)

Verbose

References
Bridge
Tracker
Settings

Bake Directory
Try Auto Cleanup Bake Directory

Timeout Ms

Max Cache Amount Server
Max Cache Amount Client

Apply Strategy
Apply Lightmaps On Server
Spawn Lights Hidden

v Layer Default

narioCreator

B Lighti

A LightingScenarioCache

B HTTP Data Exchanger (Http Data Exchanger Ngo Bridge)
B Static Lighting Tracker (Static Light Tracker)

C:AIXLAB

W

3000000

Add Component

Scenario Lighting Switcher GameObject with its Components

Static

® & @
T+ Te T4

@ v HTTP Data Exchanger

PDF-Rendered Version

- Tag Untagged ¥ Layer Default .

A Transform (Unadj USted)
fd ~ Network Object v
[ ~ Http Data Exchanger (Script) @

A standalone data exchanger, based on HTTP. It is insecure.
Component can be (both) a server (Provider) and a client (Requester).

General Settings

Role Provider A
Activate On Start

Manually Managed. Activate() and Deactivats().

Global Metwork Settings
Checksum Algorithm SHA258 -

Endpoint Settings

) Ip 192.168.1
This compenent is coupled with an 'IP Assigner' component. The IP is automatically retrieved and cannot be changed.
Http Port 7778

File Handler Settings
Best suited for shipping the server separately with pre-added flles the clients does not have.
Q To add or update resources at runtime, use the HttpDataExchanger AP| directly.
SAFE TO IGNORE If you are only working with data added at runtime (From Disk or RAM).
Restrict Sources To "StreamingAssets" Folder
Full absolute disk paths and complete project-relative paths (e.g. "Assets/...") are enabled.

Naote: Only files Inslde "Assets/StreamingAssets/" are rellably included In bullds (exceptions: WebGL and Androld).
Be aware that this could lead to inconsistent file paths, thus not finding files. If the sarver Is on the sama machine with respective privilages, this should be fine.

(Extra) Source Directory Configuration
This tool allows adding files quickly. Makes most sense when the server Is an Unity Editor instance or a shippable build.

Relative Path Prefix (if no absolute path is given it appends)
Assets

Root Source Directories (1)

+ Add Path C Add{Update Resources
Resources Preview 0
Streaming Settings
Buffer Size L 64
v Http Data Exchanger Ngo Bridge (Script) @ i
Data Exchanger B HTTP Data Exchanger (Http Data Exchanger) (o]
Settings
Override Enable Request Progress Tracking
Ed ~ Htip Data Exchanger Ngo Ip Assigner (Script) e i
p B HttpDataExchangerhg :
Transport Layer B Network Manager (Unity Transport)
Add Component

HTTP Data Exchanger GameObject with its Components



PDF-Rendered Version

(unadjusted)

Server-Side Setup

Ea v Static Lighting Tracker Static -
-

Tag Untagged * Layer Default -
A Transform o
v Static Light Tracker (Script) e 3

a

Verbose v

Configuration

Initial Static Lights 3
Element O 4 Sun (Light) @
Element 1 ® Blue Point Light (Light) @
Element 2 ® ASCII Point Light (Light) @

4 =

Add Component

Static Lighting Tracker GameObject with its Components
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Baked Lighting Scenario Exporter : Baked Lighting Scenario Exporter
. ~ This tool automates the extraction of baked lighting data (Lightmaps and Probes) into a portable folder structure.
;:z;?aﬂ :L}z?f;;;:;;m:;mg ;:a'mllr%:ﬂpfygztﬁn{;gmiﬁrzg ﬁ;g:f:;m:i;;g:’:gfptzlg‘:ﬂimmle' Textures are automatically imperted as 'Lightmap' type to ensure correct linear color space Iinterpretation.
Select Existing Scenario Folder Scenario Name Untitled Scenario Select Existing Scenario Folder
Scene Mame Demo

Scenario Name Untitled Scenario

Scene Name Demo

Restrict to StreamingAssets Scenario Export Location Restrict to StreamingAssets
Full absolute disk paths and complete project-relative paths (e.g. "Assets/...") are enabled.

Mote: Only files inside "Assets/StreamingAssets/" are rellably included In builds (exceptions: WebGL and Androld).

Scenario Export Location
Be aware that this could lead to Inconsistent flla paths, thus not finding flles. If the server Is on the same machine with respactive

Full absolute disk paths and complete project-relative paths (e.g. "Assets/...") are enabled.
Note: Only files inslde "Assets/StreamingAssets/" are rellably included in bullds (exceptions: WebGL and Androld).
Be awara that this could laad to Incons|stant file paths, thus not finding flles. If the sarver Is on the same machina with respactiva
privileges, this should be fine. privileges, this should be fine.
Assets/Baked Lighting Scenarios/ Browse... (% Assets/Baked Lighting Scenarios/ Browse.. C
Use Pers. Path Use Pers. Path
Path Preview Path Preview
Assets/Baked Lighting Scenarios/Untitled Scenario/Demo/ Assets/Baked Lighting Scenarios/Untitled Scenario/Demo/
Export Lightmaps As Everything - Export Lightmaps As Everything -
START BAKE & EXPORT START BAKE & EXPORT

Unity's built-in baker is a bit of an "all or nothing" system. If you want to bake only one room while keeping the rest of the scene Unity's built-in baker is a bit of an "all or nothing" system. If you want to bake only one room while keeping the rest of the scene
the same, you usually have to use Sub-Scenes or Additive Scene Loading. the same, you usually have to use Sub-Scenes or Additive Scene Loading.
Export Current Bake (No Re-Bake)

Export Current Bake (No Re-Bake)
Enable Verbose Logging

Enable Verbose Logging «
Listener running on 127.0.0.1:52672

End Session and Stop listening
Session is locked.

Start SESSION and LISTEN for signals.

Baked Lighting Scenario Exporter Tool Window; No active Session Baked Lighting Scenario Exporter Tool Window; Active Session
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Debugging / Testing Setup

@ ~  Full Pipeline Test Static -
T Tag Untagged ~ Layer Default -

A Transform @

Position X0 Y0
Rotation
Scale =2 X1 Y 1

=
o
<

NONON

=oc

T

A ~ Network Object
)
v Full Pipeline Test (Script)

LI -]

*

Main References
Tracker B Lighting Tracker (Static Light Tracker) (c]
Controller B Lightmap Switcher (Lighting Scenario Controller) (]

Debug value
In Scene Static Light # ASCII Point Light (Light) (c]
In Scene Static Sun £ Sun (Light) (]

Test Configuration
Total Tes

erations 3

Event Handling
On Automated Pipeline Started ()

List is Empty

On Automated Pipeline Ended ()

List is Empty

Full Pipeline Test

ningful results.

Full Pipeline Test GameObject with its Components
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Measurement Functionality Showcase

Video of the functionality and sequence of the system in a measurement context
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— Requirement Fulfilment Analysis —
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Requirements: Recap

Hard Soft
Core functionality Usability
Unity-exclusive Security

Server authoritative
Negligible introduced system latency
Reliability

Performance

Table of requirements
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Requirement: Core Functionality
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Requirement: Unity Exclusive

The system depends on the foll@* nity packages:

- Newtonsoft JSON (Unity)
- Netcode for GameObjec
- Standard C# Libraries
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Requirement: Server-authoritative

Only the servers can signal the
Baking Gl is therefore only poge

statefis Lé@/é

og to It

and receive signals from it.

Only the server’s static lig
Clients can only request chg
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Requirement: Negligible introduced system latency

Measurement Setup D T

|

7
LA
R

will
il

|

Il

|

e
i:}
1
il

il

Measurement Setup in the [XLab

Video about the efforts of the measurement setup
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Requirement: Negligible introduced system latency

Latency Comparison (50 texel

arages over 3 clients)

351908 ms
~ 352 SEC.

1 ms

>
20848 m

~ 30 58C.

Global Static Light

4 ms (data)
State Aquisition

Baking Reques Disty bution incl.
Response

focess au
A

“ualuation of » "P‘r{.

“Cagt ==’ Jg Data

Latency overview of different components at 50 texels/units

— 23 ms on server-side
— 1199 ms on client-side
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Requirement: Reliability

Platform-specific
1. Android does not ppt:;tca«

2. Meta Quest 3 cl@ans gafbage M iffslpw memory eag
data when happé hile pr i }ans?fram.

> Both solved

- Windows/Mac/Linux functions as expectec

Measurement tests (20 Iterations at 10 res) worked well.
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Requirement: Performance (FPS)

No dynamic lights are used — Arbitrary number of lights possible

Changing data like lightmaps, light probes uses custom data format (.rawlm).

Necessitates: Texture2D. LoadRawTextureData(), that MUST run on the main thread.

Can we detect spikes?
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Requirement: Performance (FPS Spikes)

Client FPS Comparison (10res)
—— Client 1|
Client 2
Client 3

¥}
o
o

5
a
[N
=
ge]
c
(]
o]
)
wn
—
1]
a
0
]
S
©
_
[

Runtime Progress

Comparison of FPS between server and 3 clients at a lightmap resolution of 10 over 20 iterations
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Requirement: Performance (FPS Spikes)

Client FPS Comparison (30res)
—— Client 1|
Client 2
Client 3

5
a
[N
=
ge]
c
(]
o]
)
wn
—
1]
a
0
]
S
©
_
[

100000 200000 300000 400000 500000 600000 700000
Runtime Progress

Comparison of FPS between server and 3 clients at a lightmap resolution of 30 over 5 iterations



Requirement: Performance (FPS Spikes)

0
o
[N
L
e
c
o
(W]
@
n
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T
o
(0]
@
E
m
_
[

Client FPS Comparison (50res)

—— Client 1)

Client 2

Client 3

"ﬂ.'ML.&"- ‘-1‘ b lllu/ y!] "ll@‘rh l v e v .
.'J‘.P"“ r"‘" e 40 e e /‘A C‘-"h‘.‘ﬁ b ‘I. L erf" |l1 v b

100000 150000 200000 250000
Runtime Progress

Comparison of FPS between server and 3 clients at a lightmap resolution of 50 over 1 iteration
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Requirement: Performance (Memory)

The currently used light is cached.
For a working, most memory efficient approach a cache size of 2 is used.

When a new one arrived, it is processed and cached as well to be able to swap on signal.
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Requirement: Performance (RAM)

Memory Usage Comparison (10res)

Server
Client 1
Client 2
Client 3

)
=
Q
o
©
wn
=
>
| .
)
£
o
=

400
Measurement Index

Comparison of RAM usage between server and 3 clients at a lightmap resolution of 10 over 20 iterations
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Requirement: Performance (RAM)

Memory Usage Comparison (30res)

Server |
Client 1
Client 2
Client 3

)
=
Q
o
©
wn
=
>
| .
)
£
o
=

300
Measurement Index

Comparison of RAM usage between server and 3 clients at a lightmap resolution of 30 over 5 iterations
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Requirement: Performance (RAM) :

Theme Help L

Memory Usage (MB)

-“ 3 <GB v|[c23% @17/9526Gi8) | MB/s
Read (MB/s) Write (MB/s)
. SEQIM
Memory Usage Comparison (50res) 7044.5 5272.5
server | e 4406.85|  5252.7
Client 1 e
Client 2
GliencEN ~, 73.02|  250.07

100
Measurement Index

Comparison of RAM usage between server and 3 clients at a lightmap resolution of 50 over 1iteration



Soft Requirements

Usability
- extensive editor to@ling
- documented, pack#ige-b

a
- custom logging ad useﬁdr dpyinteraction
editor Use L

- info boxes for |

Security
- only local, experimental use

- HTTP must be allowed (unencrypted)
- checksum verification (MD5, SHA256) (extendable)
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Summary

6/6 hard requirements fulfilled

irements fulfilled



PDF-Rendered Version

(unadjusted)

— Future Work & Present Problems —
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Remaining Work

- Compress File format .rawlm for better memory usage
- Additive scene loading & partial sync

- Remote baking for dedicated baking stations

- Reflection probes (pipeline could handle this)

- Field tests in real use-cases

- Is it even practical and feasible to work with such high latencies?

Unity could present a hybrid solution for partially baking async at runtime,
but by-design baked lighting is static and is not supposed to be modified.

This trade-off adds quality over control.
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— Summary —
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Summary

Successfully implemented:
“[..] a method for modifying baked Global Illumination (GI) at runtime within the Unity Engine, while
maintaining performance and memory efficiency on Android maobile devices.”

under the presented requirements.
(Functionality; Unity-exclusive; Server authoritative; Reliability; Latency; Performance; Usability; Security)

- High e2e latency (Baking + Downloading) but works.

- There are mostly optimizations left to do, except reflection probes.



PDF-Rendered Version

(unadjusted)

Learnings

- How to plan and implement a system package-based.
- File formats (.exr, .png, .rawlm).
- Better understanding of (baked) Gl and its tricks.

- Distributing work-load asynchronously.
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RESEARCH PROJECT
Synchronizing Remote-Calculated Baked

Static Lighting at Runtime to Mobile XR
Headsets in Unity

— asystem of baking a server-authoritative runtime-scéne,

tributing and applying the

o Unteoretty of 09. June 2026
Technology Slides w/ Videos Florian Demmler, Master Informatik
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Live Demo

Steps:

1. Let's modify the scene first on the server (server-authoritative, clients could request)
2. Put HMD (Meta Quest 3) on. (App should be launched already)

3. Enjoy virtual APB
4.

Wait for modifications to take place.
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Sources

Background Image
https://connect-mediagw. /h1/20211123/learn/images/c8d6c07e-c130-48b2-8a0f-c96ea01dab9f_CC_Lighting_Cover.png
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