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1. Introduction
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As the year 2023 comes to a close, I ponder upon a new venture: writing my first book. This book would inevitably involve a glimpse into my own life, something I am yet to share on a public platform. To set the foundation for this endeavor, I’ll begin with a brief introduction about myself stirred by an exchange of questions and answers I had with an AI offline.


I was born and raised in a quaint village, nestled near the Harz Mountains in Germany, during the colorful era of the 1980s. That was a time when He-Man and the Masters of the Universe captured the imagination of every boy, and Barbie dolls were the desire of every girl. AC/DC’s music wafted through our lives and shaped a part of our adolescence. In such invigorating times, nature flourished in close proximity, inspiring a quiet, introverted, and perpetually curious child in me—an eager artist constantly plotting fantastic beasts on paper. The acquisition of our first computer, an IBM compatible with a vulnerable 20 megabyte hard drive, at the beginning of the 1990s, was the fuel to my simmering interests in technology and gaming. Fueled by games like Block Out and Prince of Persia, and Doom and Quake a few years after that, my aspiration to become a game engineer was born.


Reflecting upon my life’s journey, it’s evident that the people and experiences around me were significant players. My uncle Reiner, a musician, and an electronics engineer, has been instrumental in nurturing my affinity for technology. I owe my early rendezvous with programming to him, including my first ever programming books. Further, I had an enriching encounter with Berlin during a school trip in 1996 when I chanced upon “3D Programmierung mit C++”, a book on implementing your own flight simulator.


My life witnessed a pivotal change when I decided to pursue computer science. In a surprising turn of events, I found myself meandering towards music composition and production, stemming from a growing boredom with programming during my studies. This decision to diversify my interests introduced me to the world of music, and significantly changed me.


I embarked upon my professional journey with the belief that a diploma in computer science would guarantee a successful career in programming in Germany. My university, the Clausthal University of Technology, offered excellent courses in discrete mathematics and Artificial Intelligence, sparking my interest. However, the shift in faculty midway through my course presented exciting new prospects with an enhanced focus on Artificial Intelligence.


Describing my personal life, I am proud to hail from a typical German nuclear family with a younger sister. My interests span over a vast spectrum, but if I am to encapsulate them, it is creativity that underlies all my endeavors. Be it visual arts, music, the psychology of creativity, or the socio-economic aspects—it is the creative angle that fascinates me.


On the professional front, I consider my doctoral degree in Computer Science, particularly in Artificial Intelligence, to be a commendable achievement. Equally satisfying is that I have published my own creative music, which was enriched by computational creativity.


Passion is a driving force in my life. It fuels my desire to impart knowledge to others, fervently believing in the potential of learning and creativity as a way to propel people towards abundant productivity. This resonates with my belief that often, a small nudge in the right direction is all that it takes for an individual to unlock unimagined potential. As I embark on this journey through the pages, I hope to encapsulate these experiences and beliefs, offering readers a glimpse into my world and hopefully, a nudge in the right direction.
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I penned this tome driven by twin impulses. Firstly, to capture the whirlwind that was 2023—a year when many, myself included, felt a surge in creative and productive fervor. My stint as the AI Music Artist in Residence at KI Salon Heilbronn bore abundant fruit, while my involvement with the cybernetic electronic heavy metal ensemble Hexagon Machine fueled a relentless stream of inspiration.


Secondly, I’ve been on an unceasing quest to enhance my work through Artificial Intelligence. AI has seamlessly integrated into my programming, music production, visual arts, and even my writing undertakings. But embarking on the creation of a book, even one as succinct as this, seemed like a worthy challenge to undertake.


Make no mistake—this is not a book written by AI; it is a collaborative dance of human and machine. My thoughts interweave with AI’s contributions, both of us editing and refining the narrative. The AI has lent this book its vibrant, poetic prose—a style I’ve come to cherish and embrace. It’s this synergy that inspired the book’s title, “Rewrite for Readability.”


Within these pages lies a tapestry of chapters, each a fragment of my extensive odyssey with AI. Interspersed are AI-generated images, complete with the prompts that brought them to life, to spark your own imagination. Thank you for your curiosity in my exploits. May the account of my modest ventures serve as a beacon of inspiration for your own path.



1.1. Costs of this book.


In crafting this book, I’ve opted to bypass the tally of my personal hours invested, choosing instead to spotlight the intriguing expenditure on Artificial Intelligence assistance. The visuals were remarkably cost-free. My in-house AI station’s energy usage, a negligible detail, hasn’t been factored into the equation. Financially, the narrative shaped by AI was underpinned by a modest $20 investment in a ChatGPT+ subscription. Additionally, the OpenAI API, a frequent tool in my arsenal, added a slight $2.50 to the total. Thus, the AI’s contribution to this literary adventure amounted to a mere maximum of $25 (some costs might be unaccounted for)—an economical feat, translating to approximately €22.61 as of December 30th, 2023.



1.2. Disclaimer.


This book is an exploration of Artificial Intelligence (AI) and creativity, incorporating insights from my personal experiences and augmented by AI technologies. While every effort has been made to ensure the accuracy and reliability of the information provided, the nature of AI-generated content means that it can sometimes be imperfect or subject to interpretation. Consequently, I, as the author, do not assume responsibility for any errors, inaccuracies, or misunderstandings that may arise from the content of this book. The material within is provided for informational and entertainment purposes and should not be considered as professional advice. Readers are encouraged to use their discretion and judgment while engaging with the content of this book.



1.3. Prompts


Singing robot:




	Prompt: a terminator robot singing into the microphone on stage pyrotechnics.


	Model: Midjourney V5.













2. AI Art—Computational Creativity—Generative Deep Learning


Embark on a spellbinding journey where imagination meets the transformative power of technology. Welcome to the realm of AI art—a space where creativity pairs with the digital wizardry of computers to craft a new frontier of aesthetic exploration.


Picture a world where machine learning, deep learning, and computer vision converge to conjure up masterpieces. AI art isn’t just about creating visuals; it’s a dance between technology and the human touch, where algorithms learn to emulate artistic styles, breathe life into novel concepts, or even collaborate with human artists, expanding the horizons of what we dare to dream.


Venture deeper, and you’ll discover the enigmatic domain of computational creativity. Here, algorithms don’t just follow instructions; they become muses, inventors, and creators. They conjure new ideas, tackle complex problems, and forge works with true value and originality. It’s a quest to decode and replicate the elixir of human imagination through the power of computation, showcasing a future where computers don’t just compute—they create.


At the heart of this magic lies generative deep learning. Imagine training neural networks—digital brains—to generate content as effortlessly as a painter strokes a canvas. With sophisticated architectures like GANs, VAEs, and Transformers at their core, these networks absorb the essence of existing data and then, like alchemists, transform it into something new and extraordinary. From painting pictures with pixels to weaving tales with words and composing symphonies of sound, these systems redefine the creative landscape.


Take a leap into the captivating realm of Computer Music, where innovation meets the harmonious fusion of technology and artistic expression. This chapter will guide you through the enchanting history of a distinctive form of human creativity, showcasing the incredible possibilities that modern creatives explore on their everyday journeys.



2.1. Mozart’s Musical Dice Game
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Wolfgang Amadeus Mozart, the musical genius born in the heart of Salzburg in 1756, is a towering figure whose melodies continue to echo through time. A wunderkind like no other, Mozart was already conjuring up compositions at the age of five and dazzling the courts of Europe with his virtuosity. His oeuvre—a tapestry of over 600 works—encompasses the most cherished symphonies, operas, concertos, and chamber pieces that have come to define the classical canon. Masterworks such as “The Magic Flute,” “Don Giovanni,” and “The Marriage of Figaro” are testament to his extraordinary melodic instinct, his profound grasp of the human heart, and his unique ability to marry complexity with sheer beauty. Mozart’s life, a mosaic of triumphant highs and profound lows, was cut tragically short at 35, leaving behind a legacy that has never ceased to astonish and move us.


Among Mozart’s lesser-known but no less intriguing creations is his “Musikalisches Würfelspiel,” or musical dice game—a curious union of music and the roll of fate. Published in 1787 and commonly associated with Mozart, this game allows anyone to craft melodies through the serendipitous throw of dice. It stands as one of the most celebrated iterations of such games, which were all the rage in 18th-century Western Europe.


This whimsical game stitches together a composition from a patchwork of 272 musical fragments, guided by a set of rules that hinge on the whims of the dice. Each throw of the dice selects a measure from an array, yielding a unique 16-bar minuet and a 16-bar trio with each play.


Imagine: with a simple toss of two dice and a tally of the pips, you embark on a journey of composition, selecting from Mozart’s pre-crafted measures. Sixteen rolls later, a new composition—yours and yet Mozart’s—springs to life. Described by the maestro himself, the game was a means to compose German waltzes or Ländler with no musical training—just dice in hand.


Today, the spirit of Mozart’s game lives on in the digital realm. Online versions invite you to click and generate a Mozartian piece in an instant, mirroring the simplicity and joy Mozart envisioned. These early attempts at algorithmic composition, where randomness and rules converge to create art, foreshadow the modern world of computer-aided music creation.


Mozart’s musical dice game is more than a novelty; it’s a window into the playful mind of a luminary, a historical glimpse at the intersection of chance and creativity. To experience this blend of structure and surprise for yourself, you can find it online. Here lies a chance to engage with the past, to let Mozart’s genius guide your hand, and to create a piece of music that is uniquely yours, yet touched by the hand of a master.



2.2. A Brief History of Computer Music
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In the evolving narrative of artificial intelligence in music, we trace a journey from the first algorithmic compositions to the sophisticated AI systems of the present day. This evolution reflects not only technological advancements but also the changing relationship between humans and machines in the realm of creativity. Now follows a short overview, which we will unfold a moment later.


1950s: The Genesis of AI in Music


The 1950s marked the embryonic stage of AI in music. It was during this era that early experiments in algorithmic music composition were conducted. Alan Turing, a name synonymous with the foundations of computer science, was a pioneer in this field. His explorations into AI music composition, though not fully appreciated at the time, were groundbreaking.


1960s: The Dawn of Computer Synthesized Sound


As we progressed into the 1960s, the focus shifted to the development of computer programs capable of synthesizing sound. These programs, while rudimentary by today’s standards, were instrumental in laying the groundwork for future advancements in AI-generated music.


1970s: Advancements in Music Synthesis


The 1970s witnessed the integration of Digital Signal Processing (DSP) and artificial neural networks into music synthesis. This period was marked by the development of more complex and capable computer programs for music generation, leveraging these new technologies.


1980s: Emergence of Sophisticated AI Music Systems


The 1980s saw the emergence of more sophisticated AI music systems. One notable example from this era is the “Emmy” program, which utilized statistical analysis to generate compositions in the style of classical composers. This period marked a significant step forward in the complexity and diversity of AI-generated music.


1990s: The Role of Machine Learning


The 1990s were characterized by the application of machine learning algorithms in music generation. This allowed computers not only to generate music but also to learn from existing musical compositions, thereby enhancing the quality and complexity of the output.


2000s: The Influence of Deep Learning


In the 2000s, advances in deep learning and neural networks led to the development of even more advanced AI music systems. These systems were capable of generating music that increasingly blurred the line between human and computer-composed music.


2010s: Widespread Application of AI Music Systems


The 2010s saw AI music systems become more widely accessible and used in various applications, including composition, performance, and analysis. The development of platforms like Google’s Magenta project illustrated the growing prominence of AI in this creative field.


2020s: Continued Advancements and Diverse Applications


In the current decade, AI music technology continues to evolve, with research focused on developing systems capable of generating more complex and varied music. AI’s role in creating music for different media, including video games, films, television, and live performances, is becoming increasingly significant.


This journey of AI in music is a testament to the incredible potential of technology to transform and enrich human creativity. It also highlights the ever-evolving synergy between human and machine in the artistic process. Let us dive deeper into the history of Computer Music.
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2.2.1 The 1950s


The 1950s, in global popular culture, are remembered as a pivotal era marked by contrasting themes. It was the dawn of rock and roll, with figures like Elvis Presley and Chuck Berry influencing music worldwide. Television began to shape entertainment, introducing iconic shows globally. This decade saw economic prosperity in many parts of the Western world, leading to consumerism and a move towards suburban living. The Cold War, a significant global tension between the USA and the Soviet Union, instilled a sense of political and nuclear apprehension. Internationally, movements for independence and decolonization gained momentum, reshaping political landscapes, especially in Africa and Asia. In fashion, trends varied from the conservative to the rebellious, reflecting the era’s diverse cultural shifts.


Also, in the 1950s, the intersection of music and technology witnessed a groundbreaking moment with the creation of the “Illiac Suite,” composed by Lejaren Hiller and Leonard Isaacson. This composition, often cited as the first piece of music created by an electronic computer, was crafted using the Illiac I at the University of Illinois.


The “Illiac Suite,” initially recognized as String Quartet No. 4, represented a series of four experimental movements. Each movement explored different facets of computer-assisted composition. The first movement focused on generating cantus firmi, reflecting the simplicity yet intricate rules of Renaissance music. The second movement delved into four-voice segments, evolving from random noise to structured music. The third movement, embodying modern 20th-century music, utilized the chromatic scale but required modifications due to its dissonance. The fourth and final movement was the most complex, employing generative grammars and Markov chains to demonstrate the computer’s capacity to compose music using non-musical techniques.


The debut of the first three movements in 1956 by a student quartet marked a significant milestone in the fusion of science and art. Hiller’s pioneering efforts in this field, however, faced initial resistance from the traditional musical establishment. His work in computational music, which began with the “Illiac Suite,” led to the establishment of the Experimental Music Studio (EMS) at the University of Illinois in 1958. This venture further solidified Hiller’s position as a key figure in the realm of experimental and computer music.



2.2.2 The 1960s
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The 1960s were a dynamic and transformative decade globally, characterized by significant social, political, and cultural shifts. It was the era of the Civil Rights Movement in the United States and anti-apartheid movements in South Africa, symbolizing a global push towards racial equality and justice. The decade witnessed the height of the Cold War, including the Cuban Missile Crisis, and the space race, culminating in the 1969 moon landing. Music was revolutionized by the British Invasion, led by bands like The Beatles, and the emergence of rock, folk, and psychedelic genres. The Vietnam War had a profound global impact, sparking widespread anti-war and peace movements. This period also saw the rise of counterculture and youth movements, challenging traditional norms and advocating for freedom of expression, which was reflected in the vibrant and diverse fashion of the era. Additionally, it was a time of significant technological and scientific advancements that reshaped everyday life.


The 1960s marked a significant advancement in the field of computer music, with the development of the first computer programs capable of synthesizing sound. These innovative programs utilized simple algorithms to generate melodies and rhythms, significantly impacting electronic music composition.


John Chowning, a visionary American composer and researcher in computer music, played a pivotal role in this era. He is renowned for developing FM (Frequency Modulation) synthesis. This groundbreaking technique, conceived in the late 1960s, was inspired not by complex mathematical equations but by Chowning’s explorations with auditory phenomena and his work in spatialization. His discovery, initially an “ear discovery” rather than a calculated invention, led to the development of commercial synthesizers, such as the Yamaha DX7 in the 1980s.


Max Mathews, an American computer scientist and composer, also made significant contributions during this period. Mathews is credited with creating “Music I,” the first computer program for digital sound synthesis, in the late 1950s. His work, which continued to evolve through several iterations of the program, was foundational to the field of computer music and paved the way for future advancements in sound synthesis.


The 1960s thus represented a transformative period in music-making, as these early sound synthesis programs enabled composers to create electronic music using computers. The innovative work of Chowning and Mathews laid the groundwork for the sophisticated AI music systems that would emerge in later decades.



2.2.3 The 1970s
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The 1970s were marked by a rich tapestry of cultural, political, and social changes worldwide. This decade saw the continuation and aftermath of the Vietnam War, influencing global attitudes towards peace and military intervention. It was a period of significant economic challenges, including the oil crisis and inflation, impacting economies worldwide. In music, the 1970s were defined by the rise of diverse genres such as disco, punk, and the beginnings of hip-hop, alongside the enduring popularity of rock music with bands like Led Zeppelin and Pink Floyd. The decade was also notable for advancements in environmental awareness and the women’s liberation movement, fostering discussions on gender equality and ecological responsibility. Politically, the Cold War continued to influence international relations, while many countries in Africa and Asia navigated post-colonial transitions. In fashion, the 70s were known for their distinctive styles, including bell-bottoms, platform shoes, and vibrant patterns, reflecting the era’s spirit of experimentation and self-expression.


The 1970s marked a significant era in the integration of AI with music, characterized by pioneering efforts in computer programs and algorithms for music generation and analysis. This period was instrumental in the development of digital signal processing (DSP) techniques for sound synthesis, enhancing the capabilities of computers in music.


During this decade, innovative computer programs emerged for music generation and analysis. One of the most notable contributions came from Iannis Xenakis, who, although most active in the 1960s, continued to influence the field in the 1970s. Xenakis’s work, which combined stochastic processes with music composition, represented a unique blend of mathematics and music, contributing significantly to the development of AI as a supplementary analysis tool in music.


Another remarkable development was the Triadex Muse, created by Edward Fredkin and Marvin Minsky. This device was one of the first digital sequencers and digital logic machines, capable of improvising melodies. The Triadex Muse’s innovative approach to algorithmic music production marked a significant advancement in the field, especially considering the technology available at the time .


While the advancements in AI and music during the 1970s were not as sophisticated as later developments like David Cope’s Experiments in Musical Intelligence (EMI) in the 1980s, they laid the groundwork for future innovations. The decade saw the emergence of new technologies and methodologies in AI music, marking the beginning of a transformative period in the field. Systems capable of real-time audio signal analysis and the early forays into computer-assisted music composition and analysis set the stage for the more advanced AI music systems that would follow.



2.2.4 The 1980s




[image: Things got serious in the 1980s when counterculture hit its critical mass.]


Things got serious in the 1980s when counterculture hit its critical mass.





The 1980s were a decade of vivid cultural, political, and technological developments globally. It was characterized by the escalation and eventual conclusion of the Cold War, symbolized by significant events like the fall of the Berlin Wall in 1989. Economically, the era saw the rise of neoliberal policies and a shift towards free-market capitalism, especially in the West. In music, the 1980s were marked by the dominance of pop icons like Michael Jackson and Madonna, the emergence of new wave, and the growth of hip-hop. This decade also witnessed the advent of the digital revolution, with significant advances in computing and the introduction of personal computers. The entertainment industry was transformed by the rise of cable television, video games, and blockbuster movies. Fashion in the 80s was known for its bold colors, shoulder pads, and athletic wear, reflecting a period of extravagance and self-expression. Additionally, the decade saw growing awareness and activism around issues like AIDS and environmental conservation.


OEBPS/images/9_1.jpg





OEBPS/nav.xhtml




		Table of Contents



		1. Introduction

		1.1. Costs of this book.



		1.2. Disclaimer.



		1.3. Prompts









		2. AI Art—Computational Creativity—Generative Deep Learning

		2.1. Mozart’s Musical Dice Game



		2.2. A Brief History of Computer Music

		2.2.1 The 1950s



		2.2.2 The 1960s



		2.2.3 The 1970s



		2.2.4 The 1980s



		2.2.5 The 1990s



		2.2.6 The 2000s



		2.2.7 The 2010s



		2.2.8 The 2020s









		2.3. References



		2.4. Prompts









		3. The Human Artist in the Center of the Creative Endeavour

		3.1. Gary Kasparov, Deep Blue and Centaur Freestyle Chess



		3.2. Replacing the By with a With



		3.3. From Music to other Creative Fields



		3.4. References



		3.5. Prompts









		4. Two times I got interviewed by AI

		4.1. A first interview



		4.2. An second interview about my Generative AI work



		4.3. Prompts









		5. My Band Hexagon Machine

		5.1. The Albums

		5.1.1 The Beginning: Robot Uprising MMXXI



		5.1.2 The Second Album: Digital Dawn MMXXI



		5.1.3 The End of the Trilogy: New Order MMXXI



		5.1.4 A New Beginning: Techgnosis 3C3



		5.1.5 The journey continues









		5.2. References



		5.3. Prompts









		6. Heilbronn has a Strong AI Heartbeat

		6.1. References



		6.2. Prompts









		7. AI Music Artist in Residence at KI Salon Heilbronn

		7.1. Why it is important to turn AI technology into art exhibits?

		7.1.1 Task: Demystify AI and make it more accessible to the general public



		7.1.2 Task: Encourage discussion and debate around ethical and social implications of AI



		7.1.3 Task: Foster creativity and innovation



		7.1.4 Task: Advance the field of AI









		7.2. Responsibilities of the Artist in Residence



		7.3. Challenges of working with AI on creative projects.

		7.3.1 Challenge: Access to technology



		7.3.2 Challenge: Lack of technical expertise



		7.3.3 Challenge: The “black box” problem



		7.3.4 Challenge: Ethical concerns









		7.4. Integration into the artistic practice



		7.5. Creating AI Music exhibits.



		7.6. References



		7.7. Prompts:









		8. Exhibits at KI Salon Heilbronn

		8.1. Digital Brains - Sonic Spirituality



		8.2. Harmonic Vectors: An AI’s Chillout Odyssey



		8.3. Neuro Kybernetik Bach



		8.4. AI Composed EDM Music



		8.5. The Muses inspire the voice of god



		8.6. Frostbitten Kingdom



		8.7. Conclusion









		9. Generative AI Developments in the year 2023

		9.1. Introduction



		9.2. The Rise of ChatGPT



		9.3. AI Coding Assistants



		9.4. Advancements in Synthetic Media



		9.5. Improvements in 3D Asset Creation



		9.6. Trends in Hyper-Personalization and Chat-Based Search Engines



		9.7. Growth of Multimodal AI Models



		9.8. Generative AI in Business Functions



		9.9. Increased Focus on AI Policy and Regulation



		9.10. Inception of Detection Tools



		9.11. Generative AI in Healthcare



		9.12. Generative AI Enhancing Customer Service



		9.13. Quantum Computing and 5G Networks Innovations



		9.14. Conclusion and a Word About Regularization



		9.15. References



		9.16. Prompts









		10. How to become (more of) a Cyborg?

		10.1. Familiarize yourself with Generative AI



		10.2. 2. Embrace the Power of ChatGPT



		10.3. Engage with the Generative AI community



		10.4. Experiment and create



		10.5. Conclusion: Embracing the Cyborg Within



		10.6. Prompts









		11. Conclusion



		12. Acknowledgements

		12.1. Prompts









		Copyright









Page List







		5



		6



		7



		9



		10



		11



		12



		13



		14



		15



		16



		17



		18



		19



		20



		21



		22



		23



		24



		25



		26



		27



		28



		29



		30



		31



		32



		33



		35



		36



		37



		38



		39



		40



		41



		42



		43



		44



		46



		47



		48



		49



		50



		51



		52



		53



		54



		56



		57



		58



		59



		60



		61



		62



		63



		64



		65



		66



		67



		68



		69



		70



		71



		72



		73



		75



		76



		77



		78



		79



		81



		82



		83



		84



		85



		86



		87



		88



		89



		90



		91



		92



		93



		95



		96



		97



		98



		99



		100



		101



		102



		103



		104



		105



		106



		107



		108



		109



		110



		111



		112



		113



		114



		115



		116



		117



		118



		119



		120



		121



		122



		123



		125



		126



		127



		128



		129



		130



		131



		132



		133



		135



		136



		137



		4











OEBPS/images/cover.jpg
P %Exg

An Artist’s Journey through
Generative Al in 2023

Dr. Tristan Behrens





OEBPS/images/19_1.jpg





OEBPS/images/17_1.jpg





OEBPS/images/15_1.jpg





OEBPS/images/14_1.jpg





OEBPS/images/22_1.jpg





OEBPS/images/11_1.jpg





OEBPS/images/20_1.jpg





