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4.2. Stage 2 – Dungeon Production 37

purposely chose to restrict our generation to a maximum of three puzzle rooms per graph as
this is the maximum number of rewards the player can receive in our game, these being a shoot
powerup, a magnet powerup, and a final treasure for completing the dungeon. Like many of
the limitations presented in this work, the decision to restrict our solution to three puzzle rooms
per graph is a reflection of our specific game’s design and is by no means a constraint of our
proposed solution. Figure 4.6 provides example levels built using each of our three control
graphs presented in Figure 4.5. In these figures, dungeon A appears to only have two maze
rooms even though its control graph specifies three. This is an extremely rare case where two
identical mazes on the west wing of the dungeon were selected, one of which is on Floor 1 and
the other on Floor 2.

Figure 4.5: The three graphs used during the evaluation of this system. Graph a is referred to
as the small control graph, b as medium, and c as large.

Figure 4.6: Example levels built using each of our three control graphs using a seed of 0. Dun-
geon builts using the small graph take approximately 15 to 20 minutes to complete; medium
dungeons, approximately 20 to 30 minutes; and large dungeons, approximately 30 to 40 min-
utes.

While building a dungeon, the system is guided by a Depth-First Traversal (DFT) of these
control graphs. We chose a depth-first scheme because if the system fails to instantiate a
room after trying all possible permutations of our source mazes, the algorithm jumps back and
regenerates the last room, which for a DFT will either be the parent or a sibling node in the
control graph; however, if we would have used a Breadth-First Traversal (BFT), it is possible
that we would jump back to an unrelated node in a completely di� erent sub-tree than the one
experiencing issues. This process of searching for room permutations di� ers depending on
the room type; for mazes, this involves choosing a random source maze from our dataset and
rotating it until its starting tile lines up with its parent’s connection tile, and for hallways,
this process is similar except we allow for either the start/orb/exit tiles to connect with the
previous room. If the room placed is either an entrance or a hallway, we instantiate a number
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of connection tiles based on the number of children nodes in the graph. For hallways, these
points are found along any of the outermost floor tiles and face in the direction of most available
space. While for entrances, these connection points are based on the label of an outbound edge,
for example, edge A will place a connection point on Floor 1 of the west side of the room, while
B is also on Floor 1 but on the east side of the room. Connection points C and D are similar,
except they are placed on the second floor of the dungeon.

Figure 4.7: The process for building a dungeon using medium control graph B. The graph is
traversed using a depth-first scheme, with rooms labelled using a concatenation of the edges
followed to reach its respective node. For example, following edge A leads to hallway room A,
then edge B to maze room AB.

Entrance rooms themselves are always the first rooms placed as they are at the root of our
graphs, these rooms are always rectangular in shape, and have random dimensions with the
smallest being 7x5 and the largest being 9x13. We also force the dimensions of these rooms to
be odd numbers such that there is always a centerline for the staircase to follow. These rooms
have the player spawn at the south end with a staircase placed at the north end. This staircase
leads to a one tile wide balcony section which runs along the entire north face of the room
and a random ways down its west and east faces, serving as a means of access to the upper
floors of the dungeon. Figure 4.7, illustrates the construction of a dungeon using the medium
control graph starting with the entrance, then proceeds down the branches of the graph using a
Depth-First Traversal (DFT) starting on left most branch labeled A.

When instantiating hallways, our algorithm follows the solution path included in the map
file. If any value greater than 0 is set for the hallway padding parameter p, the algorithm will
also instantiate any neighboring floor tiles a distance of p away from each tile on the solution
path. We prematurely stop the spread of hallway padding if it is about to intersect with another
room. The intention behind this was to preserve the original solution path of puzzle rooms
that may become compromised by a neighboring hallway. This is an artifact from an early
stage of design where instead of all the dungeon’s rooms being accessible from the beginning,
certain wings of the dungeon would have been locked behind doors that the player would
have to unlock by obtaining keys from other wings. If this were still the case, any additional
routes into a puzzle room introduced by the unrestricted spread of hallway padding would have
undermined the purpose of having a locked door, but with this feature never realized, more
interesting dungeon structures may emerge by removing this check.

The instantiation of puzzle rooms is very similar to that of hallways as they follow the same
process, with the exception that they do not simply follow the optimal solution path outlined
in the source map file, but rather the entire maze as it was originally produced by the DCNN


