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Maps come to life in immersive headsets as visitable places. Instead of imagining in our minds what 
somewhere looks like, we see it with our own eyes. Instead of reading a map, we travel to a digital 

recreation that looks and feels like the real thing. 
 
 
(1) Using the map 
 
We Make Malvern is an immersive map of the Malvern Hills, UK, for the Meta Quest3+ headset. It’s free to 
use and adapt. 

 
The map is presented as a 7km-diameter landscape with realistic depth and scale. Traditionally we've 
described our world with words, pictures and models, using technology to help encode and recall 
information. The immersive map is a step-change in how we can present place and possibility, a visual 
storytelling tool with which to inform and inspire. We can walk, talk and interact within accurately 
rendered environments that offer the convincing expression of space-reality that's key to communicating 
the nature of somewhere. 
 

 
 
To explore the map, you’ll need : 
 
(i) An invitation. The app is currently in open Beta for consultation prior to public release, so please request 
access from the Discord (discord.gg/p4tPcagsWX), by email (hi@wemakeworlds.com) or by telephone 
(07816-022356). 
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(ii) A Meta Quest3+ headset (Quest3, Quest3s, QuestPro and future devices). Out-of-the-box set-up takes 
10 minutes and requires a smartphone (min. Android5/iOS15.1) for pairing the headset with the Meta 
Horizon OS mobile app, and a Meta account (meta.com/quest).  
 

 
 
Consumer-grade extended-reality hardware has matured over the last decade thanks to advances in optics, 
processing power and 'free' software. 
 
The Meta Quest3+ headset is cheap, fun-to-use and available everywhere. It’s the runaway success of the 
last few years in delivering immersive content to the masses. Suitable for older kids and adults, it’s sold 
millions of units and continues to impress with new features and functionality. 
 
The headset is a box that places two small screens in front of your eyes. Normal vision is replicated by a 
built-in computer which continuously refreshes the display so that we see an image that changes as we 
move. The effect is what we call immersion, and it comes free with any headset. 
 
The trick, of course, is for the visitor to become actively engaged with the illusion and feel the pleasing 
level of sensory synthesis found in everyday life. This is achieved on multiple fronts, not least in the 
implementation of the movement mechanic. 
 
 
(1.1) Movement and interaction 

Moving around in the map is achieved by physically moving around or, as you’re not seeing the ‘real’ 
world, sat down holding controllers. A swivel chair works really well. Pushing forward on a thumbstick 
achieves forward movement in the direction your hand is pointing. You move sideways relative to your 
head position. This seems complex on paper but is intuitive in practise. 
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(2) Roadmap 
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(3) Software tools 1/3 
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(3) Software tools 2/3 
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(3) Software tools 3/3 
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(3.1) Script (example) : MovePlayer 1/3 
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(3.1) Script (example) : MovePlayer 2/3 
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(3.1) Script (example) : MovePlayer 3/3 
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(3.2) Models 
 
Digital models, to the computer, are all about triangles. The Meta Quest3+ headset can theoretically shift 
1.8M triangles @ 120Hz, but to ensure a smooth frame-rate consider capping at 1M @ 90Hz. 
 

 
LOD1 
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LOD0 
 

 
 
 
Geological cross-section 

 
 
  



May 21, 2026 We Make Malvern documentation 

 

 
 

wemakeworlds.com 
 

Page 12 

(3.3) Technical breakdown 
 
As built in the Unity, We Make Malvern has four Hierarchy elements : 
 
(i) Networking. 
(a) Network Manager : Connection to Photon servers and Room creation. 
(b) Player Manager : Synchronization of visitor head+hand position; expressions. 
(c) AvatarSdkManagerHorizon : Networks Meta Avatars v2. 
(d) LipSynInput : simulates lip movement when talking. 
(e) Voice : Networks visitor voice when talking. 
 
(ii) Player. 
(a) Movement : getting around in 6-DOF. 
(b) CenterEye : stereoscopic vision. 
(c) Left/Right Hand : interaction; pressing buttons and picking things up. 
 
(iii) Pad. 
(a) Pads : three pads are stackable, each with access to any PadScreen. 
(b) PadScreens : minimap, LOD, solar, readout, sun, network and settings. 
 
(iv) World. 
(a) Sun : shows the correct position of the sun for any lat/lon and any time; simulates stars at night. 
(b) LOD0 : high level-of-detail environment model. 
(c) LOD1 : low level-of-detail environment model. 
(d) Geology : geological cross-section model. 
(e) Mechanics : interactive objects, birds+butterflies, trees etc. 
 
Components attached to these elements work together to create the computer-generated display inside the 
headset that allows us to experience the digital world. 
 
Dozens of scripts are employed, most of which are self-written. Notable exceptions are the core 
networking scripts (Meta and Photon SDK’s), the template for integrating Meta Avatars, and the sun 
positioning code. Use of third-party (or ‘off-the-shelf’) solutions to specific problems cuts development 
time and avoids reinventing the wheel. 
 
Landscape models were generated by integration with publicly available datasets. The large LOD1 
environment, for instance, is created in the Blender 3D modelling program directly from a plugin, whilst 
the high-detail LOD0 has been entirely hand-crafted. The Conference Centre is a paid-for asset, heavily 
modified. The addition of a dedicated digital artist on any development team is strongly recommended. 
 

  



May 21, 2026 We Make Malvern documentation 

 

 
 

wemakeworlds.com 
 

Page 13 

 (4) Software Development Agreement (draft) 1/5 
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(4) Software Development Agreement (draft) 2/5 
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(4) Software Development Agreement (draft) 3/5 
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(4) Software Development Agreement (draft) 4/5 
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(4) Software Development Agreement (draft) 5/5 
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(4.1) Specifications (example) 
 
[Client.FirstName] 
Any 
 
 
[Client.LastName] 
Person 
 
 
[Client.Company] 
Made Up Company 
 
 
[Client.Address] 
1 High Street, Somewhere, AA1 1AA. 
 
 
[Short Description of Software] 
An immersive experience to showcase a community energy transition scheme on the Malvern Hills, UK. 
 
 
[Delivery Date] 
13th September 2025 
 
 
[Balance] 
£1,500 
 
 
[Long Description of Software] 
Walk, talk and interact within a 1:1 scale recreation of the Malvern Hills, UK. 3 levels of detail (0.1km/2 
immediate environment, 1km/2 distance, 10km/2 landscape). Visualization of a community energy 
infrastructure proposal with interactive controls for resource use/cost for different energy sources. User 
can move sun’s position by programming time of day/year. Day/night cycle with moving stars. Player can 
control sea-level. Player can control wind speed. Max 20CCU. Tutorial. Presentation tools. Expressive, 
customizable Avatars. 
 
 
[List of Technologies] 
Meta Quest headset, Meta SDK, Unity, Photon Unity Networking, C#, Visual Studio, Blender, Android 
Development Bridge, MetaShape, Scaniverse, RenderDoc, OpenStreetMap, DEFRA LiDAR, QGIS, Gimp, 
GitHub, Windows, Linux. 
 
 
[Compatible Platforms] 
Meta Quest 3+ 
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[Features and Functionality] 
(1) Walk, talk and interact within a 1:1 scale recreation of the Malvern Hills, UK. 
Users should realise their position on the Hills from direct observation, referencing local knowledge. The 
Beacon and British Camp should be visible but not navigable. Users can see each other and talk to each 
other, using their hands to manipulate the environment.  
 
(2) 2 levels of detail (LOD0 : 0.1km/2 immediate environment, LOD1 : 7km/2 distance) 
 
(3) Visualization of a community energy infrastructure proposal with interactive controls for resource 
use/cost for different energy sources. 
The purpose of the Software is to showcase a local energy transition scheme. A house is presented as 
consuming/generating an amount of energy in real-time. The cost of this energy is presented as a bill to 
the householder AND as a CO2e emission to the planet. The input source AND percentage of grid AND local 
energy can be controlled by the user (coal, gas, nuclear, biomass, hydro, wind/sun). The user can turn 6 
household appliances on/off. The user can view 4 stages of local solar and wind energy infrastructure. 
 
(4) User can move sun’s position by programming time of day/year. Day/night cycle. Player can control sea-
level. Player can control wind speed. 
To heighten the sense of immersion in an experience designed to showcase energy transition, the user can 
program the time of day/year, thus changing the sun’s position AND changing the value of solar energy 
generation in real-time. The user should be able to simulate varying wind-speeds, with similar effects on 
wind power generation. The sun’s position in the sky should be accurate for the observer’s latitude and 
longitude. There should be stars in the sky at nightime that move. The user should be able to vary the 
speed of time (0, 1x, 10x, 100x, 1000x). The user should be able to simulate the sea-level rising and falling.  
 
(5) Max 20CCU.  
The Developer and Client have agreed to use a third-party networking solution to achieve multiuser 
capability. A license limitation for the ‘free’ version of the chosen transport architecture as stated in [List of 
Technologies], PUN (Photon Unity Networking), caps the number of CCU (Concurrent Users) at 20. It is 
noted that whilst this ‘free’ version of the PUN license precludes public release, limiting this Software to 
private use, it may be upgraded in the future. 
 
(6) Tutorial. 
A short tutorial is offered to acclimatize the new user with the headset’s features and the use of hand 
controllers to interact and move around. 
 
(7) Presentation tools. 
One user can be the ‘Presenter’; this user can control what everyone else is seeing AND control whether 
they can move. This effectively turns the experience into a presentation tool (freeze users -> move them to 
a new position -> change scenery -> unfreeze). 
 
(8) Expressive, customizable Avatars. 
Users can see each other’s mouths move when they talk, with expressive facial features such as eyebrows. 
Users can customize their Avatars body and clothing. 
 
 
[Test Acceptance Criteria] 
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(1) Max 20CCU. 
(a) Build detects+survives 21CCU attempt. 
 
(2) Handling networked objects. 
(a) Users can pass objects to/from each other’s hands. 
(b) Presenter can change what people are seeing. 
 
(3) Surviving common faults. 
(a) Build detects+survives network connection disconnect/reconnect. 
(b) Users can enter/re-enter multiuser session. 
 
(4) Achieve a sense of local immersion. 
(a) Users can see Worcestershire Beacon and Herefordshire Beacon from the Wyche Cutting. 
 
(5) Informative ‘Grid Game’. 
(a) Users can play with a set of levers and controls to mix energy inputs and outputs for local and national 
electricity generation to showcase transition schemes. 
 
 
[Milestones] 

12th August   Analysis meeting 
14th-18th August  On-site survey 
18th August   Planning meeting 
19th August   Design meeting 
 
20th August    Development---Programming---networking  
22th August    Development---Programming---UI  
24th August   Model---LOD1  
28th August   Model---LOD0  
 
1st September   Testing---first meeting 
3rd September   Development---Programming---alpha build meeting 
 
5rd September   Model---2xLOD completed 
5th September   Testing---second meeting 
22th September   Delivery 
 
29th September  Deployment 
->   Maintenance 
 

(5) Credits 

Thanks to all the giants who made the software and assets that helped turn this idea into content (please 
contact me if I’ve left you out), and apologies to the owners of the ears I’ve chewed for so many years. I 
hope it was worth it. 
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Unity : Free ‘Personal’ licence for small indie teams. 

https://unity.com 

 
Visual Studio Community : Free code editor with C#/Unity integration. 

https://visualstudio.microsoft.com/vs/community 

 
Blender : Free and open-source 3D toolset. 

https://www.blender.org 

 
BlenderGIS : The critical BlenderGIS plugin from domlysz. It bridges Blender with the OpenTopography web 
service to import GIS data files. Licensed under the GNU General Public License v3.0 for Commercial Use, 
Modification, Distribution, Patent Use and Private Use. 

https://github.com/domlysz/BlenderGIS 

 
QGIS : A free and open-source Geographic Information System (GIS). 

https://qgis.org 

 
RenderDoc : RenderDoc is licensed under the MIT License. 

https://renderdoc.org 

 
OpenStreetMap : Map copyright OpenStreetMap contributors, data available under the Open Database License. 

https://opendatacommons.org 
https://www.openstreetmap.org 

 
Hot air balloon : Model by blinkstarcgi. 

https://www.cgtrader.com/3d-models/aircraft/other/hot-air-balloon-714ccc0d-f42e-4176-b853-d80884f45c87  

 
Trees : The poplar tree model, dust and falling leaves are from Nature Manufacture’s ‘Meadow 
Environment pack’. 

https://assetstore.unity.com/packages/3d/vegetation/meadow-environment-dynamic-nature-132195 

 
The poplar was LOD’d using Roundyyy’s Tree Imposter. 

https://github.com/roundyyy 

 
Conference Centre : Model adapted from DDDviz’s ‘Conference Centre 3’. 

https://www.turbosquid.com/3d-models/conference-room-6-1586062 
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Quick Outline : The yellow outline effect found on electrical items that turn on/off is from an asset by Chris 
Nolet. 

https://assetstore.unity.com/packages/tools/particles-effects/quick-outline-115488 

 
Avatars : The expressive and customizable avatars, including the hand models, are made by Meta. 

https://assetstore.unity.com/packages/tools/integration/meta-avatars-sdk-271958 

 
Avatar networking : Network programming for Meta Avatars adapted from Chilli Games’ ‘Meta Avatars 
Multiplayer Template’. Special thanks for providing outstanding support when I needed it most. 

https://assetstore.unity.com/packages/tools/network/multiplayer-meta-avatars-vr-template-211918 

 
Bird Flocks : The crow and butterfly assets are by Unlock Software in their ‘Bird Flock Bundle’. 

https://assetstore.unity.com/packages/3d/characters/animals/birds/bird-flock-bundle-25576 

 
Sun positioning : Getting the sun to be at the correct position for all times of the day for the location is 
from Hessburg’s ‘SunLight – Location based Time of Day’ scripts. 

https://assetstore.unity.com/packages/tools/particles-effects/sunlight-location-based-time-of-day-66399 

 
Boiler : model by NicoNicoNii. 

https://www.cgtrader.com/free-3d-print-models/house/other/hot-water-tank-6974bf91-01ae-44a2-92f5-26ce9b1768ed 

 
Television : (attribution pending) 
 
Washing machine : (attribution pending) 
 
EV Charger : (attribution pending) 
 
Fridge : (attribution pending) 
 
Tiles : the six tiles that are dispensed in the grid game (coal, gas, biomass, nuclear, hydro and solar) are 
adapted from Alex Reeves’ ‘Renewable and alternative energy low-poly’ model. Useable under CC 
Attribution License. Special mention for specifically making the models for other people to use. 

https://sketchfab.com/3d-models/renewable-alternative-energy-low-poly-943f1c168b4c47758ede9a961f523493 

 
Tile dispenser : original model by supersmashbros113. 

https://www.cgtrader.com/free-3d-models/interior/other/simple-low-poly-soda-dispenser 

 
Earth globe : model by gabriel-saraiva-cesar 

https://www.cgtrader.com/3d-models/space/planet/low-poly-earth-15849d65-f1aa-43af-aa5a-92e75aada4a0 

 
Solar Panels : model by Marc Mons. 

https://www.turbosquid.com/3d-models/solar-panel-1171717 

 
Wind turbine : model by romanejaquez. 

https://www.cgtrader.com/free-3d-models/industrial/other/windmill-02b0572a-106b-4a76-99a5-44272e7a9a43 
 

Ticket graphic 

<a href="https://www.freeiconspng.com/img/49018">Best Free Ticket Image</a> 
 

https://www.un.org/sustainabledevelopment 

“The content of this publication has not been approved by the United Nations and does not reflect the views of the 
United Nations or its officials or Member States”. 

 
-end- 


