Adaptive Aspects of Rhythmic Co mposition: Genetic Music

Alejandro Pazos

Co mputer Science Dept.

University of A Coruña

15071 A Coruña. Spain

(34)981-167000 E: 1302 ciapazos@udc.es

A.Santos del Riego

Co mputer Science Dept.

University of A Coruña

15071 A Coruña. Spain nino @udc.es

Julián Dorado

Co mputer Science Dept.

University of A Coruña

15071 A Coruña. Spain cijulian@udc.es

J. J. Romero Cardalda

Co mputer Science Dept.

University of A Coruña

15071 A Coruña. Spain jj@udc.es

Abstract

T he model for musical co mpositio n presented here creates rhythmic patterns, using a systemo f genetic algorithms that is directed b ythe aesthetic of the user. T he present artificial composition systems are improved b ythis model, which is better adjusted to the process of human co mpositio n.

1 INTRODUCTION

In order to create this co mpositio n system, we have looked at the first stages of musical evolution in human beings in which the p urelypercussive music is created b y the co mmunity. We have applied the d ynamics of genetic algorithms to a problemthat could not be solved b y classic co mp utatio nal theories or conventio nal Artificial

Intelligence techniques [PAZO-96].

2 MODEL

T he proposed model creates rhythmic patterns interacting with the user, who directs the systemo n an aesthetic basis. T he model presents a double abstraction level. T he first one co nsiders a population or group of several artificial musicians ( AMG from no wo n). Each musician have different roles, and the result of their work is the final musical co mpositio n, maintaining the music´s choral approach. T he second one is integrated b ya fixed AMG population, being each of them associated to a musical theme. A unidimensional binar ygrid str ucture register s each musician´s infor mation independently. T his structure contains a rhythmic pattern o f sounds and silences.

In the first stages, the modal generates a rando m

AMG populatio n that will constitute the basis of composition. After wards, the user must assess each theme, assigning to them a score fro m0 to 100. At this point, a newAMG generatio n is created bythe system, using crossover and mutation operators. T hose AMGs whose scores verify a learning quotient in the interval defined between the minimum and the maximu mscores,

are the onlyo nes cho sen for eliminatio n in order to create a new AMG. T he choice of parents for a new AMG is made at rando m, b ypondering the scores. Once each couple of parent tribes has been selected, the crossing is made musician b ymusician, defining a crossing point at rando mand using onlyone o f the created individuals.

Mutatio n modifies one individual´s binar yelement depending on a mutation quotient. T he same process is applied to the new AM Gs, obtaining thus artificial composers o f a better qualityin each cycle. T he user is leading and giving an aesthetic evaluation to the system, which creates new musical themes.

3 RESULTS

In order to assess the efficiency o f the system, we have tested three groups o f users with vario us degrees o f musical co mpetence. In the three cases, considering a total number of generations ranging fro mthree to five, a

0.2 mutation quotient and a 0.3 learning quotient, users have assigned to the last generatio ns an average value of

90, starting with an average score of 40.

4 CONCLUSIONS

T he system maybe used bypeople fro mdifferent backgrounds, so that we may obtain different results suitable to different aesthetics. It works in a ver ynatural way, and it does not require a great musical co mpetence in the user. T hese characteristics make the systemver y versatile. T he obtained results sho wthe system´s ability to create music according to the user ´s aesthetic.

Acknowledgements

T his research was supported in part bygrants fro m

CICYT (TEL98-0291).

References

[PAZO-96]. Pazos A., Ro mero Cardalda, J., Santos A. &

Dorado J.: ^ Interactive Connectionist System for Rhytmic

Prediction~. Progress in Neural Infor mation Processing.

Singapore: Springer. pp 1108-1112. 1996.