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Abstract
Blending mechanics from different games may provide new game-
play opportunities. In this work, we blend tile-based game mechan-
ics to generate levels for blended games. Mechanics are learned
from example playthroughs of each game’s levels as changes in
tile configurations. In particular, we show that mechanics learned
from 2D games can be blended along different orthogonal planes to
create a new 3D game; that is, the mechanics from one game apply
along one plane and the mechanics from another game apply along
a different plane. We ensure completability of the generated levels
by also using temporal constraints to generate a solution along
with the level, resulting in a level with its solution being generated
as conceptual 4D spacetime block, which we encode in a 2D “ex-
panded filmstrip” representation. We demonstrate the application
to several tile-based puzzle games.
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1 Introduction
In the field of procedural content generation [22], some work has
looked at approaches to automatically blending games as means to
create new games or explore the space of game possibilities [20].

However, existing approaches typically blend games within the
same dimensions. That is, when multiple spatially 2D games are
blended, they are blended such that the 2D spaces of the games are
aligned, and create a new 2D game. This may limit the blending
possibilities available and thus the space of new gameplay possibil-
ities.

Therefore in this work, we explore the possibility of blending
games in such a way that their spatial dimensions are not aligned.
Usingmultiple spatially 2D games, we blend their mechanics in such
a way that the 2D planes for each game are orthogonal, creating a
blended game that is spatially 3D. In this work we use row, column,
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Figure 1: First frame of blending Sokoban × Block Dude. The
output is generated by merging patterns extracted from spa-
tially 2D training examples (3D spacetime blocks) by reor-
ganizing them in orthogonal planes to each other. The visu-
alization is displayed in Paraview. Labels show P: Player; B:
Crate; O: Crate-Target; and D: Exit.

and story to refer to the three spatial dimensions. As an example,
if one game’s mechanics apply in the row-column plane, and the
other’s apply in the column-story plane, these could be blended
to creates a game that takes place in the row-column-story cube.
This unlocks several new avenues to test, explore, and generate
novel solvable levels for game blending ideas where a designer can
unlock new perspectives on applying a game mechanic with added
different layers of complexities to it.

We build on the approach of Vandara et al. [31], which learns
mechanics for 2D turn-based and tile-based games from example
playthroughs of levels. In this case, amechanic is a way that a spatial
arrangement of tiles can change in a single timestep. The approach
explicitly includes the time dimension in a 3D spacetime block, us-
ing a constraint-based spacetime approach to ensure completability
of the generated levels by the learned mechanics. Summarizing the
approach, given a training playthrough to learn from, constraints
are added on the generated level such that local patterns of tiles
in the first and last timestep of a generated playthrough corre-
spond to such patterns in the first and last timestep of the training
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