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                                                   Artistic Computers
 “ I think I’ll crash.

Just for myself with God

Peace on a curious sound

For myself in my heart?

And life is weeping

From a bleeding heart

Of boughs bending

Such paths of breeze

Knows we’ve been there”

A religious avocado gesticulates in between the chocolate grasshopper.



Grotesquely the avocado burns;

The grasshopper yawns while making love to a magnetic centipede.

Can computers produce art?


The previous pieces of poetry are well written, inspiring, stimulating for a lot of 

Emotions and original pieces of writing.

Those pieces and a lot more were not written by Lord Byron or WoodWorth. They are generated by a computer software that is capable of learning and generating poetry.

Other programs that I will introduce latter are capable of generating drawings, short stories and music

The relation between the art and artificial intelligence: 
The piece of poetry that is posted at the beginning will definitely pass the Turing test. Humans will not be able to know if these pieces are written by a human being or by  a machine. In a addition, they are creative, entertaining and original pieces. As a matter of fact no human brain can come up with a beautiful piece of art because the human brain will not reach to that methodology of mixing words that might not makes much meaning  yet it is a well structured,  entertaining, humorous,  gives rhythm to the ear and also stimulates the mind in imaginative way.

What is art? what is creativity? Why do we need art?

We need to define what is art and Why do we need art in order to be able to go on with our argument if computers can produce art or not?

We are as humans create art to:

1- Express an idea

2- Let our imagination run wild

3- We need the beauty in our life

4- Some people make living from art.

The word creative means to initiate something that did not exist before. This might mean putting things together according to a certain pattern or randomly although it can be proven that there is no such thing as a random(chaos theory) which states that everything is build and runs according to  well calculated non-linear patterns.


Art can be a mean of communication, when Helen Keller(A blind writer born in 1880) lost her communication to the outside world she said that she felt isolated, like an animal, without having words in her mind she was not able to think. Here comes a very important question. Can we as human beings formulate ideas without word? Can an idea exist without words? Art might be an answer to that query. Lines, colors, sculptures and design can be used to express an idea

Sometimes words have limited meaning. Words does not mean anything on its own. Art does not mean anything on its own. Yet we employ the words with pictures, experiences and mental image in order for it to have semantic. And sometimes we can not put an idea or what we feel in words.


A picture can be drawn and not anyone will be able to understand it. Even different people will have different meaning for it. But there will be a message in it.


Symbolism may be the word we are looking for. Language is a subset of symbolism. Mathematics has its own symbols. Every science has its own symbols.


Putting the symbols together in a meaningful way is a path to communication. But language has to have two ends to be a mean of communication. It has to have a common meaning amongst the participating parts


Music can be a mean of communication (hearing sense)

Action can be a mean of communication (laughing, striking, walking in a certain way are some examples).


Can computers but parts and symbols together in a meaningful way. Can it put words together to write a story or poetry? Can it put dots, lines and colors together to come up with a painting that has a meaning and has a message behind it?
Where are computers and AI?

Where are computers on the evolution ladder?

In biology primitive cells does not have the means (as far as we know) to understand itself on its own. Primitive cells cannot learn. And has no way to understand the meaning of life. It is beyond their scope.


Humans as far as we know are the only species that are able to ask about the meaning and reason. They are the species that are able to dominate the nature to a certain extent. Why are human beings are the only species that does that?

Why are we always looking forward for something new? Words only have meaning for us. Success, accomplishment only has meaning for human beings.


Because we are very complex in our structure, we do not always and not yet have achieved a total understanding of ourselves. A lot of things how we do it and why is still a mystery, and the knowledge we have to acquire is infinite. It is a diverging function. There is no limit to how deep we can go.


There is a limit for our understanding. The same applies to animals.

Flies can not solve mathematical equation. Two cats can not sit together and discuss religion or the stock market because they will not understand not even in a million years.

Why would computers produce art? 

Computers at the time being have no reason to express ideas. Beside computers do not understand themselves. They do not understand the meaning of beauty. 
As far as we know computers do not understand themselves.(so are we sometimes). So it is impossible for them to understand the meaning why they would create art.


Computers do not need to express ideas. There is no reason for them (so far). And they do not understand the meaning for beauty. (I mean beauty as defined by human beings may be machines will have develop different meaning for it across the time). Even individuals has different understanding and comprehension for the meaning of the beauty(beauty is in the eye of the beholder). Also kids do not understand the meaning of beauty.


Let us imagine a blind person who was born blind. It would be very hard almost impossible for them to imagine what the word color means? He might understand the concept but it is an abstract concept for him. He would not be able to understand the difference between green, yellow or black.


Computers might be in a blind state.

On the same scale it will be impossible for someone who is born deaf to know the difference among the sound of the water or the sound of crying baby or the sound of a guitar.


The point I am trying to reach is computers are still in primitive state to understand the purpose and the meaning. On the other hand the purpose of them creating art( I am talking about specialized artistic computers ) is to create art. Computers did not create themselves but they have been designed by us to(human beings) for certain purposes. They have not yet been independent to be able to make a decision why they should produce art. The reason that they have been designed to do so is sufficient. Even we are as human beings from the mere biological point of view have a purpose to exist and it is reproduction.


According to the previous analogy, we can conclude that computers can be classified as artistic and creative even though they lack the understanding of the meaning and the purpose. As long as they can put pieces and symbols that did not exist before in the same exact structure. We can call that original art.


In order for computers to create art to express feelings. They have to have to be designed to have feelings and emotions. And this is a whole different domain in the AI. And actually people in the robotics field are working on developing it as this paper being written.  

Why are people against art by computers?

In the defense of AI.

1- The AI field gets often attacked from a lot people because human beings tend to think that they are the dominate species and there are a lot of things that can only be done by them.

Figure1.1 shows a very complex and precise design that has been structured by a simple-minded bee. It is a proof that design is not limited to humans.

The other reason is that humans worry about their functions in life specially if they are making living from arts to be replaced by computers.

2- any new science, humans tend to skeptical about it. Because it might be against

certain beliefs, cultural, political, sociological, financial factors or all of  previously mentioned aspects combined although AI still considered a new science.

3- some people are worried that machines might take over. That is human beings always like to be in control. But that is not something new. Humans tend to even have the desire to dominate each other. As a matter of fact humans enslaved each other when they could and the history is full of instances to prove that argument.

4-any science can be implemented to the benefit or the disadvantage of the human race.

 Iron can be used to make knives and can be manufactured to make swords. Nuclear power can be used to generate energy or it can be used to make weapons. Biology can be used to advance medicine or it can be used to make biological weapons. Satellites can be used for communication or it can be used for spying. And this fact was never a reason or an obstacle to stop any science from being developed. 

5- if human race is going to be extinct nothing is going to stop that. And who knows may be this is a fact that we cannot change or escape.    


domains for art in computer:

poetry

poetry can be generated by the computer. Here is a sample:

                           a religious avocado gesticulates in between the chocolate grasshopper.

          


 Grotesquely the avocado burns;

  The grasshopper yawns while making love to a magnetic centipede.

How can we generate poetry by a computer and the relation to AI?

 Two ways:

1- Using a knowledge database

we are going to enter the whole dictionary ( data representation might be as a tree or 

a graph)

we need to classify the words according to their categorization in the language

 for example: noun, verb, adjective, preposition, adverb

 and according to a certain pre-determined structure we can pick up the words to 

construct the poem

 for example:

                                            A (adjective)(noun1)

                     A (adjective)(noun 1)(verb)(preposition) the (adjective)(noun)

                                  (Adverb) the (noun1)(verb)

                    The (noun 2)(verb)(prep) a (adjective)(noun3)

We can also let the computer generate its own structure for the poem.

2- another way to implement that is to insert in the data base a lot of previously 

known poems . and we can let the computer analyze it , the purpose of the poems.

Let us say one is incorporated with sadness, other with love, other with happiness, 

eventually the machine will learn the most proper use of words in a certain structure to 

express a certain emotion.

    The possibility of the resulting pieces is infinite Considering how many words and 

structure the computer can generate in any given language

another way to generate poetry:
Another approach I would like is backwards technique:

 I am going to keep track of the words from the end not from the beginning

 For example:

 Say, way, day. Hey

        Buy, guy, why

 Fear, wear, dear

   So the algorithm will read the words from the end( that is very simple algorithm. As a 

matter of fact Big Latin can be considered a subset of this algorithm).  Any words that 

has the same ending letter can be categorized as being compatibles and can be used at the 

end of a constructed sentence to utilize rhythm.        
Implementation for the program

The previous idea can be used in many applications:

1- teaching language: especially for the kids. The program I am developing has a user interface and it can be used to attract children to learn the differences between nouns, verbs and it can also increase their ability to produce art and poetry.

2- eventually the program can update the database and it can write songs using the rhyme algorithm and it can be used by movie and the music industry.

3- there is the gift idea for birthdays or anniversaries or any special occasion where you can use the name or a group of names in a poem that is suitable to the occasion. This can be used in implementing this algorithm.

4- with incorporating music it can be used as screen saver. It actually can be developed as a new art.

Drawing:

      AARON the Cybernetic Artist is an artist in the truest sense. AARON's approach to art, color and composition are authentic and represent the life's work of Professor Harold Cohen. AARON paintings have hung in museums around the world including London's Tate Modern Gallery, Amsterdam's Stedelijk Museum, the Brooklyn Museum, the San Francisco Museum of Modern Art and the Washington Capitol Children's Museum to name a few.

 
AARON is a life proof that computers can generate original art.

DR. Harold Cohen has given the program a knowledge base full of information about how people look and how their bodies move. The program also understands composition, brushwork and how to paint. 

Aaron plays with these thousands of interrelated variables to create works of art. 


DR. Harold Cohen.
music:

Doctor Nerve is a seven piece band based in New York City. The band has gained a 

reputation for playing hard-edged atonal music of an adventurous and experimental 

nature. I have been composing for Doctor Nerve for over six years, and have recently 

introduced computer generated composition to the project. In February of 1989 I began 

work on a program called DrNerve.hmsl. Coded in Hierarchical Music Specification 

Language on the Commodore Amiga, DrNerve.hmsl generates musical compositions 

orchestrated specifically for Doctor Nerve's seven instruments: soprano saxophone, 

trumpet, bass clarinet, vibraphone, electric guitar, electric bass, and drums. This article 

describes both the program's specifications and its role in the overall creative   

process.

DrNerve.hmsl was coded in Hierarchical Music Specification Language (HMSL) 

on a Commodore Amiga personal computer. HMSL is an object-oriented programming 

language for music experimentation, developed by Phil Burk, Larry Polansky, and David 

Rosenboom at the Center for Contemporary Music at Mills College. DrNerve.hmsl is 

coded entirely in HMSL and the language JForth, of which HMSL is an extension. Since 

HMSL is fully conversant with MIDI (a communications protocol which affords a 

computer the ability to connect to and play a synthesizer), I could audition the program's 

results immediately, without ever leaving the programming environment. The hardware 

used for playback included a MIDI interface and the Kawai K1 Synthesizer Module . The 

K1 is a low cost polyphonic synthesizer, with enough voices to simulate all seven 

musicians in Doctor Nerve. The combination of HMSL, JForth, the Amiga, and the Kawai 

K1 constituted a very fast, interactive development environment. Over the course of a 

few weeks, the first working version of DrNerve.hmsl was completed. At that point, my 

attention was directed away from programming and focused on the actual realization of 

some compositions. 

The Composition Development Process

The complete realization of a composition can be factored into four stages. 

Stage One

DrNerve.hmsl is loaded and compiled into the HMSL environment. Each run of the 

program takes about thirty seconds of computer time, producing a piece of music from 1 

to 3 minutes in length.  typically the program runs a number of times, until a piece strikes   

me favorably.

 Stage Two

   Of a particular resultant piece contains material worth developing, the entire

piece is stored to floppy disk in a file format recognized by most Amiga music software 

products. This acronym for this file format is SMUS, or Simple MUsic Score. The choice 

for adopting the SMUS file format was motivated by the need to edit the rough score 

generated by DrNerve.hmsl, and to print the final score for live musicians to read.

 Stage Three

 The SMUS file is loaded into Deluxe Music Construction Set (DMCS), a commercial 

software product which allows the composer to edit a musical score in conventional 

musical notation, much in the way a writer would use a word processor to edit and polish 

a written work. With DMCS, the ideas originally generated by DrNerve.hmsl can be  

rearranged, edited and developed. This process of rearrangement can last anywhere from 

a few minutes to many days. (On one occasion, DrNerve.hmsl generated a piece  required 

absolutely no rearrangement or editing whatsoever, and is currently in the band's 

repertoire.) to bear upon a score. However, there is need to introduce additional musical, 

and it has been found that the  concern is primarily with the simple acts of deleting 

excessive material, cutting and pasting musical passages, inserting repeats, and 

occasionally transposing portions of the score.

 Stage Four 

Once a composition is completed, the entire score as well as its individual parts are 

printed to a dot matrix printer directly from DMCS. Although DMCS only prints in low 

resolution, Xeroxing these parts with an 80-90% reduction results in a clean, crisp, 

readable score. Finally, I make cassette tapes of the composition for each of Doctor 

Nerve's musicians. Since DrNerve.hmsl typically generates music which is almost 

completely insensitive to technical difficulty, these tapes speed the musicians' learning 

process tremendously . DrNerve.hmsl should not be confused with "expert system" 

software, nor is it a "rule-based" program. To the first distinction, the program functions 

primarily to generate novel musical material quickly and without prejudice. It does not 

solve problems posed by the user, nor is it concerned with generating solutions that fit the 

constraints of a changing environment. To the second distinction, the program does not 

consult a data base of rules, which might have been used to describe my stylistic 

preferences or to represent a summary of musical decisions I have made in the past. 

DrNerve.hmsl proceeds much more directly, using serial techniques, transformation 

algorithms, and chance operations. As such, it can generate large quantities of music very 

quickly, as it works closely to the domain of pure mathematics. Due to its use of chance, 

it is highly unlikely that any two runs of the program will produce identical results. 

Running the program repeatedly invokes the image of a band improvising, always trying 

new ideas. 

implementation

There are a lot of implementations for this software 

1- any company can buy the software and use it to compose music.

Internet sites, supermarkets, restaurants, malls, clinics , even night clubs can all buy the 

software and play original pieces of music. that is  never played before ,

2-radio stations do not have to buy licenses any more

3- Big music companies can do the same, imagine Sony does not have to make any 

more contracts with Michael  Jackson  millions of dollars

4- The movies industries can use this technology to generate music and still save 

millions of dollars.

5- On the individual level, any person can have this program and listen to their own 

composer .

Consequences 

 Well, there will be a competition between human beings and software systems that are

 artist. But that always happen when we can use technology , humans does not have to do 

the same work, robots for example work in factories to do work men used to do,

 Calculators and cash registers does a lot of work used to be done manually

In any office, software and electronic storage takes and keeps track of a lot of database 

that is almost impossible by a human brain to be very precise and efficient as the computer.


Eventually we will get used to the computer art. And we will be able to see the beauty in it.

A science fiction look into the future:

Imagine in the future going into plays that is completely conducted by machines from scratch. From writing the songs, the music, composing even singing and playing the instruments. I   can see that happening in probably 50 years from now.

A respond to the reviews


We always look at the art from the prospective of our human point of view.

We accuse machines that they do not have feelings. Well, we train the machines to mimic us. They have not yet reached to the state of independence. May be they have feelings but not the same as human feelings. May be if the machines expresses their arts from their prospective we will not be able to understand it. Computers will have a different reasons, purpose and way for creating arts


As far as mimicking the human art, machines can do, Aaron is a live proof.

It is a human art generated by a computer. However, a computer art generated we are yet to see what those machines are going to add to the world. 
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