
Evolved Virtual Creatures   Karl Sims 1994  

http://www.karlsims.com/
http://www.karlsims.com/  evolved-virtual-creatures.html  

Evolved Virtual Creatures was a research project involving simplistic creatures compiled of blocks. A 
super computer would create several hundred creatures with virtual genes containing instructions for  
their growth, these creatures would be given simple tasks (e.g. swimming or walking) and the most 
successful would survive. The virtual genes of the surviving creatures are then copied, combined, and 
mutated to make the next generation. The new set of creatures is then put through the same testing  
process. As this cycle continues creatures with more and more successful behaviour seem to emerge. 
Here are some pictures of the different creatures:

This needed to be run on a super computer back in 1994 whereas now it is possible to run this sort of  
simulation on a normal PC, or at least a Mac Book Pro.

This is not the only work in this field that Karl Simms has done there is a list of interactive and  
computer animation works on his site. There was also an installation which followed on from Evolved 
Virtual Creatures  called Galápagos which was an interactive media installation that allowed visitors 
to "evolve" 3D animated forms. This was installed at the ICC in Tokyo from 1997 to 2000, and then 
was exhibited at the DeCordova Museum in Lincoln, Mass. as part of Make Your Move: Interactive  
Computer Art and the Boston Cyberarts Festival 1999. Visitors were presented with a range of twelve 
virtual “organisms”, the visitors would stand on sensors in front of the organisms they found to be  
most aesthetically pleasing. The surviving organisms would reproduce and the resulting offspring 
would be mutated each time resulting in more aesthetically pleasing organisms evolving. This  
installation puts an interesting twist on the theory of evolution with human selection instead of natural  
selection. Figures 4-6 show some different results and fig 7 shows organisms all of the same 
“family”. 

Figure 1 A swimming 
creature

Figure 2 This creature has 
adapted to follow the red cube

Figure3 This creatures evolved to 
compete to touch the green block
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Figure 7
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The next two works led up to the two that have been previously described. They show the evolution  
of abstract images and effects. Firstly there was Primordial Dance. This was a collaboration of artist 
and computer where a computer generates a collection of abstract images and the artist chooses the 
most aesthetically pleasing, this link is for a video of the effects produced 
http://www.archive.org/details/sims_primordial_dance_1991.

There was also an installation called Genetic Images which has been exhibited at the Centre Georges 
Pompidou in Paris, Ars Electronica in Linz and the Interactive Media Festival in Los Angeles. 
Again a super computer was used, 16 random images where generated which were displayed on arc of 
screens, as shown in figure 4, visitors viewing the application would then stand on a sensor in front of  
the most aesthetically pleasing images and this process was used to select the pictures which would  
survive to the next generation. Figures 5 -8 show some of the results. 

Evolved virtual creatures was the starting point for many other explored research projects which 
evolutionary computation and often use it as a research tool. This was one of the the first times that  
we saw how computers could be used to simulate evolution with the use of a very logical algorithm.  
As this was published in 1994 (Windows 2.5 was the current operating system) there was no real  
platform available that was powerful enough to run it, Karl Simms had it running on a super computer. 
Despite this Karl Simms still made two interactive installations which were exhibited in museums;  
Galápagos and Genetic Images. In light of the technology available at the time it would be unfair to 
make the criticism that these pieces of work where not accessible enough. All that will be said is that  
with current technology it is possible to make a much more accessible application. 

Evolving Three Dimensional objects with a generative Encoding inspired by developmental Biology.

http://mitpress.mit.edu/books/chapters/0262297140chap24.pdf

The paper introduces an algorithm for evolving 3D objects with generative encoding that abstracts how 
biological morphologies are produced. This is useful in many areas e.g. investigating morphological  
evolution. What this paper presents is a way of using compositional pattern producing networks  
(CPPNs) to create 3D objects, this is a computationally efficient abstraction of evolution. This  
algorithm was successful as the objects were not only able to be created but were able to be printed  
using a 3D printer. Experiments where done with both interactive and target based evolution. The  
experiments done with target based evolution gave objects which where not identical to the target but  
still similar. The objects differed from their targets in interesting ways, this could be useful for 
designers and artists. These results were tentative as the experiment was only done using one target.
This is a good paper which presents a good algorithm. Despite the fact that this is a different problem 
and beyond the scope of the problem at hand it has some information in it that will be useful when  
trying to evolve 3D objects. When talking about previous work the paper also mentions that“The  
most complex forms typically evolved in such systems are simple geometric patterns (such as three 
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bands) (Miller2004) or groups of shapes resembling the earliest stages of animal development 
(Eggenberger 1997).” 
When talking about approaches which are highly biologically accurate. This is a very useful piece of  
information which should be taken into consideration when determining how accurate a representation  
of evolution the project will be.



Gene Pool and Darwin Pond by J  effrey Ventrella  
http://www.ventrella.com/Darwin/darwin.html
Darwin Pond is the windows version and Gene Pool is the mac and IPad version of a free playable  
simulation of evolution. It features a 2D virtual environment which is inhabited by virtual creatures  
called swimmers. These swimmers learn ways of getting around the environment by evolving their  
anatomies and motions over a large number of generations. 
When you start Darwin Pond it begins with 400 random swimmers all with very little swimming  
abilities. These swimmers have two goals in their virtual lives: food and sex. The principle of natural  
selection allows only the few fittest swimmers to mate and eat passing on their“better”genes. The 
less skilful swimmers do not pass on their genes to future generations. As this process goes on the 
better genes will spread as the bad genes die off.
Soon after the simulation starts the power of evolution becomes visible i.e. the better swimmers will  
start moving around the pond in search of mates and food. 
This is an interactive simulation which allows the user to change aspects of the ecology of the pond  
e.g. how fast food grows and how much energy the swimmers receive from it. The user can also 
create random swimmers, kill swimmers, mutate swimmers, clone them and so on. 
This simulation has no goal or win and lose but the user can make up goals for instance to breed the  
fastest swimmer or try and breed two types of swimmers which can coexist in harmony.
The mac version is essentially the same the only differences are with some of the controls and options  
which were situated to the left of the screen in Darwin Pond can only be accessed through the menus  
in Gene Pool. Also Gene Pool's Graphics are slightly more up to date. 
The user is advised to not change the options and let “nature take its course”. So here are some 
screenshots of Gene Pool taken at different times during a simulation with the options unchanged. 



The effects of evolution are clearly visible here, from an 
array of random swimmers we can see that one race has 
become dominant. First the pink ones looked as though they 
were doing better and there was not much sign of the red 
swimmers. But they must not of had what it takes to 
survive as in the last picture it shows that the red swimmers 
ended up dominating. Here is a screenshot after about 
another hour and the red swimmers have not failed yet.
Gene Pool and Darwin Pond are very good representations 
of evolution. The process of natural selection can clearly be 
seen after a short amount of time. There is a good amount 
of interactivity which is slightly more usable in the 
Windows version as there are icons to the left hand side of 
the screen. The only downside is that this application does 
feature very simplistic graphics.

3d Virtual Creature  evolution
http://www.stellaralchemy.com/

This is a Windows only application, made on the Ogre game engine which can be found here. It  
allows the user to evolve one virtual creature at a time. There is a way to have multiple creatures but  
it is involves a complicated set of commands for which the only explanation is not very good. The  
first thing to do is create a new “evolution” this can then be saved and is ready to be manipulated.  
There is a screen for evolution settings, the evolution can be set to run for a certain number of 
generations, a population number can be set and there are some settings which can be used to control  
what sort of creatures are created by setting limits to certain parameters e.g. maximum number of 
segments for one creature.  There are also some more complex functions which it is suggested are left 
where they are e.g. brain mutation rate. The main thing that can be set by the user is fitness tests  
which are performed on the creatures at certain generations testing their ability to perform certain 
tasks; the default task is just walking the most distance. Once the user has gone through these settings  
the simulation must be left over night and it takes days for much interesting to happen. 
This applications first problem was clear within minutes of starting using it: It is not immediately clear  
how to use it. There is a list of Youtube videos on the website but there should be more indication as 
to how to use the application e.g. some instructions which appear as soon as it is opened. The videos  
are boring and take a long time explaining complex menu options most of which the user is advised  
not to use. This is a big problem with the usability of the application as the user is given all of these  
options and then told they are too complicated. This can result in the user feeling inferior and  
incapable. So the user is left to fiddle with not very much of the options and then wait for a day. The  
conclusion drawn is that this is not a very user friendly application and this is something it has  
obviously tried to be. The creatures that result are interesting and present interesting ways of moving.  
It is clear from how the creatures turn out that the code controlling it is very complex and advanced.  

Pic Breeder

http://picbreeder.org/

This is a website which allows a user to evolve pictures by means of artificial selection. The user can  
either evolve a picture from scratch or start with a picture that has been created by a user. How it  
works is the user is presented with a grid of pictures and they can pick out the ones they like and  
then select evolve. There are a couple of other options that allow the user to select colour or black  
and white and to redo a cycle. The user can also select whether the evolution is focused on the colour  
or the structure of the image. This is the screen the user is first presented with when they choose to 
evolve from scratch:

http://picbreeder.org/
http://www.stellaralchemy.com/lee


Here are some more screenshots taken periodically throughout the evolutionary cycle:

this was one of the resulting images:
The user can choose to save an image at any point 
using the advanced options. They can then publish 
their image either anonymously or by creating a 
profile and uploading using that. The user can even 
choose to put their evolved image on a hat or t-shirt, 
for a cost. There is a whole archive of pictures 
which other users have evolved. 
This site is an interesting way of seeing the powers 
of selection more than evolution. The pictures it 
comes up with can be very aesthetically pleasing 
and can often represent recognisable forms. The 
application is very easy to use all though the user 
does not really have control over the actual 
evolution settings, just the selection. This is the 
main thing missing from this site.

And with some colour:



These are some of the pictures evolved by others which have been published on the website:

It can be seen here that recognisable forms can emerge the one to the right looks like a clowns face.

Problem Statement
Research has shown that there are not many interactive simulations of evolution that are both usable  
and accessible.

The aim is to create a usable interactive 3D simulation of biological evolution.

This will be a simulation of evolution.

The simulation will consist of a 3D environment virtual plants and virtual animals. These entities will  
all be affected by each other in A similar way to IN AN ecosystem.

The application will be downloadable from the internet. It will feature TWO levels of user interaction:  
control of the environmental conditions, factors that effect evolution and other STATES.. A mode  
where the user can explore the environment and interact with the virtual creatures/plants.

The program will be written using C++, OpenFrameWorks and OpenGL will also be used.

The simulation will be an approximation or abstract of the actual process, as research has shown that  
it would be much. Too computationally expensive and un realistic in the given time to reproduce a  
biologically accurate evolution.

Intended Results
• A. 3D environment with different terrains and ground levels.

• There will also be an entity (defined by a class) which is the environment. This will hold all the  
parameter information e.g. climate, wind, light....

• Virtual plants: these will be static virtual creatures which use light (a variable) to gain energy.

• Virtual creatures: these will be moving virtual creatures which will feed initially off the virtual  
plants. A species of virtual creatures that feed off other virtual creatures will also be created.

• A downloadable application which is both usable and accessible



Future

If the time span allows the the project will:

• Be made available as  a web app, an IPhone app and on the Windows operating system. 

• Use 3D Models made in Maya for the virtual creatures. 

• Expand the use of the genetic algorithm developed, applying it to many other things e.g.  
Graphic visualisations and sound or music.


