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What is Manifold Garden? 















Key Features

1. Traversal - Gravity Shifting

2. Geometry - 3D world wrapping



Traversal - Gravity Shifting













‘Relativity’ by M.C. Escher











Brief History of Manifold Garden development

 This section will cover how the design of Manifold Garden evolved

 In early versions, it was all indoor and focused solely on gravity changing

 Needed a “source” for the light, so added windows, which lead to players seeing the outside, which 
was visually the strongest

 Players wanted to go outside, so this was added to the game

 Players being outside introduced the problem of players falling off the world

 The initial solution to players falling off was to fade the screen to black and respawned

 World wrapping came about because the outside world was too blank. Design constraints were: 1. 
everything the player can see, the player should be able to get to 2. no invisible colliders

 World wrapping solved the problem of blank space in distance and also was a solution to players 
falling off the world





Geometry – 3D World Wrapping







Impossible Geometry



 It’s hard to generalize

 I will focus on issues and challenges specifically based on geometries and mechanics in 
Manifold Garden

Impossible Geometry 

“Weird geometry that we don’t see in real life”



Impossible geometry  =/=  Non-Euclidean Geometry



Euclidean Geometry

• Shortest distance between two points is 

a line

= Flat space

• Sum of angles in a triangle is 180

• Parallel lines don’t intersect 



Non-Euclidean Geometry = Everything Else





2D World Wrapping





2-Torus











2-Torus

=





3D World Wrapping



2-Torus

=



3-Torus









???



2D World Wrapping

2D character on the 2D surface of a 3D donut

3D World Wrapping

3D character on the 3D surface of a 4D donut































GeometryGames.org



Torus Games



How did 3D world wrapping get added to 
Manifold Garden?





















Unexpected Solutions to Previous Problems



‘Cubic Space Division’ by M.C. Escher



July 2013 – No world wrapping. 



December 2015 – With world wrapping.























New Problems



Problem: 

Gating





























Problem: 

Height and Directions are meaningless
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Embrace the problems

Design with the geometry instead of against it



Radial

Better 

than

Directional (?)



Techniques



Techniques that have worked well

1. Macro

2.  Micro

• Iconic parti (overall layout)

• Logic to level

• Intentional architecture

• Patterns in architectural elements



Macro Technique – Iconic Parti



‘Relativity’ by M.C. Escher



‘House of Stairs’ by M.C. Escher



April 2014



April 2014



April 2014





September 2015



September 2015









April 2014 September 2015









Macro Technique – Logic to Level





























Micro Technique – Intentional Architecture



September 2015



October 2014



October 2014 September 2015





























Micro Technique – Patterns in Architectural Elements
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Summary



Embrace the geometry. Don’t work against it.



Unexpected Solutions to Previous Problems



Rethink Gating



Rethink Direction



Macro - Iconic Parti



Macro - Logic in Level



Micro – Intentional Architecture



Micro – Patterns in Architectural Elements









Manifold Garden is playable here at GDC!

Moscone NORTH – Lower Lobby

Monday to Thursday: 10am – 5pm

Friday: 10am – 1pm




