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Abstract. The Tile Dreamer is an integrated tool for creating and managing 
tiles, being two dimensional recurring constituent components of commonly 
deployed in structuring tile-based game terrains. The application consists of 
four basic subsystems: (a) the main tile editor for constructing tiles; (b) the 
bitmap ripper, automatically computing the least number of tiles for any given 
bitmap; (c) the connectivity checker, to test how tiles actually fit together to 
form larger regions; and (d) the tile bitmap builder, to put together a final set of 
tiles as a single bitmap. We discuss how the design of game tiles through the 
Tile Dreamer tool becomes easier and more efficient. 
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1   Introduction  

Tiles are well known in the context of developing 2D games (Gruber, 1994) [1] as 
reusable, recurring, basic terrain elements, enabling the construction of large terrains 
which, due to size and management constraints, could not be handled through normal 
bitmaps. The technique was very popular in the past; however, it regains increasing 
interest in the context of hand-held devices. Additionally, there is an increasing trend 
towards the revival of 2D games, with emphasis on more populated terrains, 
intelligent action, powerful effects and character design deploying 3D modelling 
instruments with an emphasis on 2D delivery. A tile is a small bitmap, usually 16x16 
or 32x32 pixels wide, that is used as a recurring element for constructing the basic 
game terrain. Tile-based games were very popular in the past, when machines were 
less powerful than today, as a way of crafting large terrains with significantly small 
memory and processing demands. However, besides that, tiles provide a concise and 
reusable graphical unit for structuring a terrain in a manageable and extensible way, 
offering a well-define process for terrain editing. Additionally, due to the 2D type of 
worlds created via tiles, the game action usually relied on side scrolling, with scenes 
forming a sort of an action platform. This is why tile-based games are also popular as 
side scrollers or platform games.  

The key remark on using tiles is that a picture may be divided into smaller parts, 
many of which can be identical to each other, meaning one could reconstruct a bitmap 
from a number of sub-bitmaps possessing less storage demands than the original 
bitmap itself.  This means less space is required in order to store the terrain bitmap, 
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and as a result, faster terrain processing is achieved. Such primitive reusable sub-
bitmaps are called tiles. The bitmap that contains all the different tiles (the ones that 
has to be stored) is called tile bitmap, and is much smaller than the initial one. For 
example, in figure 1, the parts that have the same number are identical, while parts 7 – 
12 are used together to form a bigger part of the picture. Tiling technique suggests 
that we need to store only one tile for same-numbered parts, and 6 tiles for parts 7 - 
12. The technique is still used today, and it offers a lot of advantages to game 
developers. In addition to gaining space (because only different tiles have to be 
stored), faster terrain processing is also feasible, because of the smaller amount of 
information that needs to be elaborated.  Another advantage of working with tiles is 
that if one wishes to construct a bigger terrain, they may add a few more tiles instead 
of designing the whole bitmap from scratch. Games that use tiles as the basic 
component of their graphics are called tile-based games.  

 

Fig. 1. Part of a tile–based terrain (Mario Bros™) 

Due to the evolvement of the tile-based games, tiles are becoming more and more 
complex and thus, difficult for graphics designers to make them operative and 
efficient. Tile Dreamer is a tool for facilitating the creation of tile-based graphics. It 
provides a tile editor for creating both seamless tiles and tile sets (such as those in 
parts 7 – 12 in Figure 1) along with some powerful tools for extracting tiles from a 
picture, checking tile connectivity and assembling the tile bitmap. Further in this 



384 E. Karouzaki et al. 

paper we will present the application along with the tools it provides and explain how 
graphics designers can benefit from it. 

2   Related Work 

Many tools for designing and managing tiles have been successfully used in the past. 
Besides classic widely used drawing programs such as Paint and Photoshop which are 
not explicitly designed for tiles, many tile editors are available to designers, together 
with some tools such as map builders (Mappy [2], Tile Studio [3], Game Factory [4], 
tUME [5], the scrolling game development kit [6]). However, these tools have a 
number of limitations, and some very useful functions have never been incorporated. 
For example, although most of the tiles are used for constructing seamless 
environments, no application has differentiated the editing of these tiles from 
universal tile editing, as no application has provided a tool for drawing a set of tiles 
together in order to construct tile sets. Thus, game designer needs a great deal of 
intuition about the seams, or plenty of time to test and correct them again and again. 
Regarding ripping of bitmaps, a few tools have been developed capable of slicing 
bitmaps into tiles, but they are not fully configurable by the user, and the output tiles 
have to be sieved and pasted into another application for editing. Tiles produced from 
Ripping and editing applications have to be put altogether into one tile bitmap. Since 
there is no program for doing this efficiently, the game designer has to collect all the 
tiles and somehow paste them into the tile bitmap. Changes inside the tile bitmap can 
be very painful; for example, erasing one tile involves cutting and pasting all the 
others in their new positions. Finally, when all tiles are ready, the designer has to 
determine which tiles can be put side by side seamlessly. The latter task is very 
difficult, as it entails straining your eyes for a long time and its result is not always 
optimal. 

This paper discusses the development of new software that intends to assist tile 
graphics designers by integrating various tools into a single application. In the 
following pages we will present Tile Dreamer, an application targeting to help 
graphics designers in creating and extracting tiles efficiently, compiling them into the 
tile bitmap and most importantly, deciding which tiles are consistent to each other 
(i.e. seamless if put together). 

3   Application Structure 

Tile Dreamer consists of four basic components. These are: the Tile Editor (that 
contains Seamless or Single Tile Editor and Multiple Tile Editor), the Bitmap Ripper, 
the Tile Bitmap Builder and the Connectivity Checker. The user is able to transfer 
tiles from one component to another. More specifically, tiles from Tile Editor can go 
directly into Tile Bitmap and Connectivity Checker, while tiles from Bitmap Ripper 
and Tile Bitmap can go into the Single Tile Editor or Connectivity Checker. All tile 
transitions are shown in figure 2.  
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Fig. 2. Tile Dreamer structure. Arrows indicate how the tiles can be transferred among the 
application components 

 
Each Tile Dreamer component is very functional, and can save a lot of time and 

labour to game designers. In addition to constructing the tile bitmap directly from 
edited and ripped tiles, the user can also check the connectivity of the tiles he chooses 
to keep. Tile bitmap dimensions can be easily changed, and tile editing is enhanced 
through the special features the two editors provide. 

4   Designer’s User Interface 

The Graphic User Interface (GUI) is the main interface, where users are able to 
perform several tasks. The menu bar contains the basic components of the application, 
which are the following: 

1. Single Tile Editor, which enables users to design seamless tiles, 
2. Multiple Tile Editor, which is designed for facilitating tile patterns drawing, 
3. Ripper, which is used for slicing a bitmap into tiles, 
4. Bitmap, which helps the user to construct the tile bitmap, and make changes on it, 

and 
5. Connectivity, which checks the connectivity of the tiles it contains.  
In the following paragraphs, we are going to consider each of these components 
separately. 

4.1   The Various Editors 

Tile Dreamer has two different kinds of tile editors, one for designing a single tile that 
repeats itself seamlessly, and another for designing tile patterns; that is two or more 
tiles that are always used together (for example two tiles representing a single tree, 
see tiles 8-11 in figure 1). Each Editor has some drawing tools (pencil, ellipse, box 
and solid box, line, flood fill and colour picker) and some operations designed for 
facilitating context creation. These extra operations are:  
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• Circular flood fill. In contrast to plain flood fill, circular flood fill does not stop 
flooding when reaching the tile borders. For example, if the tile has four curves on 
its four corners which shape a circle when the tile is repeated, circular flood will 
fill the whole cycle instead of one quarter of it. This helps the user to think of the 
tile as a part of a bigger picture, and not as standalone bitmap. 

• Shift. This function differs from Single to Multiple Tile Editor. When in Single Tile 
Editor, it shifts the image inside the tile borders. The parts of the image that are 
shifted outside the tile borders are wrapped around the tile, as shown in figure 3. 
When in Multiple Tile editor, one can shift either one tile alone (just as in Simple 
Tile Editor) or the whole image, wrapping around all tiles (as though all tiles were 
one). The shift operation can be very useful for designing reusable tiles. It is also 
very easy to use; one only has to hold down a specific key and then drag the image 
by using the mouse. We have found shift functionality in other tile editors (such as 
Tile Studio), but it was hard to use and thus, not as efficient as we hoped. 

 

 
 

Fig. 3. Tile transformation via the Shift operation 

 
• One-button Control Zoom. This function allows the designers to view the tiles in 

any zoom they wish, simply by pressing one key to zoom-in and another to zoom-
out. Zoom function is also available from the Editors menu, but it is more 
functional when performed from the keyboard. By using it, the designer can 
preview their tile repeating itself inside the whole canvas in its actual dimensions, 
or zoom it until each pixel is displayed as a very big square. One-button zooming 
can be an excellent and fast-applying tool for designing details and previewing the 
tiles. 

• One-button Alternate Colour. This feature enables the tile designer to alternate 
the current colour’s R.G.B. values by pressing a single key and dragging the mouse 
sideward. Three keys are assigned to modifying the red, green and blue coordinates 
of the current colour respectively while another key is assigned to modifying all 
three coordinates together (resulting in brightening or dimming the current colour). 
The specific amount of colour that is added or subtracted from the colour values 
can be determined by the user via a textbox in the tools pop-up window. User can 
also decide if colour values will wrap around if exceeding the upper bound (usually 
255) or getting below zero, simply by checking a checkbox that lies on the tools 
pop-up window. This functionality boosts tile drawing, as it provides the designer 
with the full control of his colour palette, enabling colour modifications to be 
performed fast and accurately. 

Editors also provide facilities like show or hide grid, and one-button undo – redo. The 
default colour of the grid, the tile dimensions and most of the message texts used, are 
defined via a configuration file. Configuring tile dimensions means that tiles don’t 
have to be square, nor their sides have to be powers of two. It is up to the game 
designer to specify the appropriate tile dimensions for constructing their game. 
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4.1.1   The Single Tile Editor 
Single Tile Editor is used for drawing seamless tiles, one at the time. The working 
canvas is an area on which a tile repeats itself for previewing purposes. The canvas is 
divided into multiple tile instances that are mapped to the original tile, and drawing is 
allowed inside the whole canvas. Changing one tile, changes the original one in the 
respective area and in return, the whole canvas is updated. In this way the previewing 
area becomes a powerful tool for efficiently creating content in a seamless 
environment and thus, content creation is boosted. Users can also see their drawing in 
every zoom they wish, and tile border can be hidden for better previewing the tile. 
Tiles produced by Single Tile Editor can be sent directly to the Tile Bitmap, selected 
and dropped into the Connectivity Checker or they can be saved in a file. Tiles can 
then be loaded again into tile editor for further changes (supported formats are 24 and 
32 bit-depth bitmaps in tile dimensions). Moreover, tiles can be dropped into the 
Single Tile Editor from other components, such as Ripper, Tile Bitmap and 
Connectivity Checker. 

 

 
 

Fig. 4. An example of the Single Tile Editor 

4.1.2   The Multiple Tile Editor 
Multiple Tile Editor is a tool for designing a set of tiles that are used together in order 
to construct bigger parts of the terrain. This kind of tiles is very difficult to implement 
with usual editors, because one must estimate where exactly the seams will be. That’s 
why we developed a special tool for this kind of tiles. The drawing canvas is divided 
into tiles, the number of which is decided by the user through the configuration file. 
Tile borders as though visible, do not affect the drawing, so users can draw the 
content of all tiles at once. This feature enhances tile pattern drawing, by making it 
faster and easier. The tiles can then be stored, sent to the tile bitmap or to the 
connectivity checker separately.  
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Fig. 5. An example of the Multiple Tile Editor 

4.2   The ‘Bitmap Ripper’ 

Bitmap Ripper is a tool that enables the user to extract (the different) tiles from a 
bitmap of his choice. It is an interactive flexible tool, compared to batch-processing 
tools like the ‘Tile Ripper’ of FastGraph™ (Gruber, 1994).  The tool is fully 
configurable, so the user can choose among an extensive array of options. For 
example the user can decide whether to rip the whole bitmap or just a small part of it, 
from where the ripping should start (this option is very useful if the loaded picture 
dimensions are not multiple of the tiles dimensions) and whether small colour 
alterations will be taken into account in order to decide which tiles are similar. The 
users can select one of the output tiles to check with all the others through 
connectivity checker, or they can send the tiles directly to the Editor or to the Tile 
Bitmap. 

4.3   Tile Bitmap Builder 

The Tile Bitmap Builder is a tool for assisting game developers to compile a tile 
bitmap with the tiles produced by both editor and bitmap ripper. By being 
incorporated in the same application that contains both the editor and the ripper, 
bitmap builder can save the designers a lot of time from tile transfer among multiple 
applications. Besides, Bitmap Builder is designed to support common functions, such 
as add or delete a tile, tile swapping and sending a tile to the Connectivity Checker. 
The user can preview the tile bitmap, and change its dimensions any time. When tile 
bitmap is ready, it can be saved to a file. 

4.4   The Connectivity Checker 

Connectivity Checker is a tool that can determine tile consistency. The working area 
is divided into NxM slots for tiles (N and M are defined by the user). One can select a  
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Fig. 6. An example of how a bitmap is sliced into tiles and the tiles produced 

 
tile from the Editor, the Ripper or the Tile Bitmap and drop it into a tile slot. They can 
also delete and swap the tiles inside the slots. Then, a connectivity checking among 
all tiles can be performed. The configuration dialog box allows user to choose 
checking the selected tile with other tiles from above, below, left and right, and 
determine the similarity threshold below which the tiles are assumed consistent. The 
Results are then displayed in a pop-up window. 

5   Preliminary Evaluation 

Tile dreamer is to our knowledge a unique design tool for the creation of seamless 
textures that can be used in the content creation process whenever an image is 
repetitively used for drawing a surface. Tiles can be used in two dimensional 
applications, e.g. sprite based games and websites, but it is also useful in three 
dimensional based applications. It is a wide applied technique in any situation where 
memory management is important. These include real time 3D graphics for 
contemporary games and virtual reality, since tillable images diffuse the surface of the 
objects that construct the virtual world. Professional 3D animation packages also 
benefit from large sized tiles although offline rendering is used to achieve 
photorealistic images for films. An example that is relevant on both 2D and 3D usage 
of a tile is the creation of a terrain. It can be simulated with multiple layers of patterns  
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Fig. 7. An example of the Connectivity Checker 

 
which smoothly blend between, using opacity or colour-keys, for a variety of 
characteristics on the terrain. In many cases a tile is applied on top of a unique image 
for additional detail when close up. The same principles relate for visually recreating 
walls, concrete surfaces, rocks and any surface where additional detail is needed. 

Content creation is the most time demanding assignment for modern multimedia 
applications. A user friendly tool has significant impact in attaining the initial 
aspiration throughout the procedure. The creation of tiles is a very complex procedure 
since it evolves around images that are used across the board on a product and reflect 
the perception of the entity they represent. Tile Dreamer gives the ability to create 
such images, while simultaneously perceive the final visual sensation. It is simple to 
use and is oriented for a straightforward approach to designing or adjusting repetitive 
patterns. The functionality that was developed for the application is the seamless 
drawing and colour adjusting through simple gestures. Specific keys are used for 
altering R.G.B. values with mouse movement and three keys for instant zooming and 
wrapping the tile around the edges. The keys are close to each other so it doesn’t 
distract the attention during the creative process and there are modifiable values for 
colour adjustment for enhanced accuracy or quicker adaptation. At the moment 
adjusting colours feels peculiar since the colour gestures work in the R.G.B. spectrum 
while a person normally does not think that way. In future a C.M.Y.K. and a Pigment 
wrapper can be included in the application to effortless generate custom colours. With 
that future addition, an artist will have a powerful tool to mix colours directly while 
crafting an image. The application was tested and utilized in numerous occasions 
when a tile was needed and the artist’s feedback has been noted for improvements and 
development of a productive tool.  
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6   Summary/Conclusion 

This paper has discussed the development of the Tile Dreamer Software that has been 
developed to assist graphics designers in creating tile-based graphics. The main 
advantage of the presented software is that it incorporates a well array of fully 
configurable tools designed to facilitate tile graphics designing. Tile Dreamer consists 
of four basic components, which are: 

1. Tile Editor. It is divided into Simple tile Editor, which can be used in creating tiles 
in a seamless environment, and Multiple Tile Editor, which enables the design of 
more than one tiles simultaneously. Both editors are enhanced with some powerful 
functionalities that facilitates tile Drawing and offer a good perspective of the final 
result. 

2. Bitmap Ripper, which is a fully configurable tool designed for slicing bitmaps into 
tiles and presenting only the different ones. Tiles can then be modified, checked for 
their connectivity or added to the tile bitmap. 

3. Tile Bitmap, which is a tool for compiling the tile bitmap from tiles produced by 
both editor and ripper. The tool also enables changes inside the tile bitmap, and 
allows modifications to the Tile Bitmaps dimensions. 

4. Connectivity Checker. This is a very powerful tool that given one tile can decide 
which tiles are consistent with it from each side. It intents to help developers 
determine which tiles can be put side by side seamlessly, relieving them from lots 
of headaches. 
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