Blitzkrieg Bop MIDI synthesis

The Ramones, pioneers of punk rock, emerged from Queens, New York, in 1974. They are
celebrated for their raw, fast-paced sound and rebellious aesthetic, which influenced countless
bands. The group, composed of Johnny, Joey, Dee Dee, and Tommy Ramone, stripped rock
music to its essentials: short, energetic songs driven by aggressive guitars and catchy melodies.

"Blitzkrieg Bop," their 1976 debut single from their self-titled album, became an anthem of the

punk movement. Written by Tommy and Dee Dee Ramone, the song'’s title references a German

WWII tactic, but its lyrics are a rallying cry for youthful energy and rebellion. The chant “Hey! Ho!
Let's Go!” became iconic, encapsulating the spirit of punk rock with its infectious simplicity and

undeniable energy.

Blitzkrieg Bop is the song where | learned to play guitar, and | love The Ramones. So for me it
was making a lot of sense to do a synthesis of this song

Explanation of the Synth Function Effects

The synth function is a versatile audio synthesis tool designed to emulate a variety of sounds,
both tonal and percussive. It achieves this by applying different synthesis techniques and effects
based on input parameters such as synthtype and channel. Below is a detailed explanation of
how each effect works and its purpose.

Non-Percussion Channels (Standard Instruments)

For channels other than 10 (used for percussion), the function synthesizes tonal sounds. These
are crafted using sine waves, white noise, and various effects to simulate different instruments.

1. Electric Guitar with Distortion (synthtype = 30,31,33,35)



This effect simulates an electric guitar with distortion, a sound commonly used in rock and metal
genres. This sound is very typical of the Ramones Sound. The guitar sound of johnny and the
bass sound Dee Dee is known to have a very aggressive attack and a lot of distortion.

¢ How It Works:

o A white noise signal is generated to simulate the sharp attack of a plucked
string.

o The Karplus-Strong algorithm creates the string’s vibration by using a delay line
and feedback. The decay rate is controlled by a feedback factor, ensuring the
sound fades naturally over time.

o Distortion is applied using a non-linear function, which compresses and reshapes
the signal. This adds harmonic complexity, characteristic of an overdriven

amplifier.
o The resulting sound is normalized to maintain a consistent amplitude.
e Purpose:

o This effect creates harmonically rich and aggressive tones, adding energy and
expressiveness to the sound.

3. Instruments with Phaser Effect (synthtype = 66, 67, 69)

The phaser effect introduces a swirling, dynamic texture to the sound. This part is meant to
synthetize Joey Ramones voice. Joey Ramones had a very special voice which is very difficult
tosynthetize. So | decided to double the frequency to have a higher pitch because Joey is
famous for having a special high voice with a lot of variation. To simulate those weird variations
| decided to use the phaser effect

¢ How It Works:
o The base sound is a decaying sine wave, similar to the default acoustic
instruments.
o A phaser effect is added by mixing the original signal with delayed versions of
itself. The delay is modulated by a low-frequency oscillator (LFO), creating a
sweeping motion across frequencies.
o Multiple stages of delay enhance the richness of the phaser.
e Purpose:
o This effect adds depth and motion to the sound, making it ideal for electronic
music, ambient compositions, or psychedelic genres.

Percussion (Channel 10)

Percussion synthesis relies on combining noise and rapid decay envelopes to mimic the
characteristics of drums and cymbals. Tommy Ramone is also known as to have a very
aggressive way to play with hard kick and high speed. For me this was the difficult part. | didn't
manage to synthetize this very aggressive attack. Also all the percussion are generated with
white noise so this combinated with the very high speed of the song it is sometimes confusing.

1. Bass Drum (Kick, note = 36)

The bass drum effect generates a low, punchy sound that forms the foundation of rhythmic
patterns.

e How It Works:



o A tonal component with a descending frequency envelope mimics the "thump" of
a drum.

o A noise component adds texture to the attack.

o A decay envelope shapes the sound, ensuring it fades naturally.

e Purpose:
o This effect is essential for creating rhythm in genres like electronic dance music
and hip-hop.

2. Snare Drum (note = 38)
The snare drum effect captures the sharp and bright quality of a snare hit.

e How It Works:
o Filtered white noise represents the snare’s rattling texture.
o A tonal component simulates the drum's resonant body.
o A rapid decay envelope shapes the sound into a short, snappy hit.
e Purpose:
o It adds rhythmic accents and enhances dynamic variation in drum patterns.

3. Crash Cymbal (note = 57)
The crash cymbal produces a bright, explosive sound for dramatic effects or transitions.
¢ How It Works:

o Filtered white noise is shaped with a long decay envelope to mimic the
sustained shimmer of a real cymbal.

e Purpose:
o This effect emphasizes key moments in a composition, such as transitions or
climaxes.

4. Ride Cymbal (note = 59)
The ride cymbal effect provides a steady, metallic resonance.

e How It Works:
o A filtered noise signal with a very long decay simulates the smooth, sustained
sound of a ride cymbal.
e Purpose:
o This effect is often used in jazz and electronic drum patterns to provide rhythmic
stability and subtle motion.

5. Generic Percussion

For unrecognized percussion notes, the function generates simple filtered noise with a rapid
decay.

¢ How It Works:
o A noise signal is shaped with a fast-decaying envelope.
e Purpose:
o This fallback mechanism allows for the creation of experimental or abstract
percussive sounds.



Effects Used in the Synth Function
1. Karplus-Strong Algorithm
This technique models the behavior of a plucked string.

e How It Works:
o A feedback loop with a delay line and damping coefficients simulates string

vibrations.
o The sound decays naturally, creating realistic string-like tones.
e Purpose:
o Itis a powerful method for synthesizing realistic plucked or struck string
instruments.

2. Distortion
Distortion reshapes the signal to add harmonic complexity.

e How It Works:
o A non-linear compression function modifies the signal’'s amplitude, creating
saturation and overtones.
e Purpose:
o It enhances electric guitar sounds, making them more aggressive and expressive.

3. Phaser
The phaser effect creates a dynamic, swirling sound.

¢ How It Works:
o Combines the original signal with modulated delayed copies, introducing phase
shifts and frequency notches.
e Purpose:
o Adds motion and richness to the sound, making it more engaging.

4. Noise Filtering
Filtering shapes white noise into more defined timbres.

e How It Works:

o Applies filters to attenuate specific frequencies, creating the desired texture.
e Purpose:

o Crucial for simulating natural percussion instruments like snares and cymbals.

Applications and Interest

1. Realistic Instrument Emulation:

o The function uses physical modeling and noise-based synthesis to emulate
lifelike instruments, making it ideal for virtual instruments and realistic sound
effects.

2. Creative Sound Design:

o Effects like distortion and phasing allow for the creation of unique, expressive

sounds, perfect for experimental compositions or electronic music.



3. Educational Value:
o It demonstrates key audio synthesis techniques, providing a practical resource
for learning digital signal processing.
4. Versatility:
o The function can generate a wide range of sounds, from tonal instruments to
percussive hits, making it a comprehensive tool for audio synthesis.

So after reading the MP4 file we can notice that there is some issue. In fact the synthetization of
the percussion is not very good. We can't ear very distinctly every drum part. | think it is
because it is done with white noise so sometimes it is a bit confusing to separate every sound.
However the chords part is quite accurate with a very aggressive guitar and bass part. Even the
voice is quite accurate.One of the difficulties was also the mixing and equalizing all the sound
levels. After all we can say that all put together the result is quite good and we can recognize
the song.



