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1  Learning Objectives
After this workshop, participants will be able to:
•  explain the Ambisonics signal chain from recording to delivery
•  distinguish A-Format (PCM audio) from B-Format (mathematical/HOA)
•  carry out a Zylia ZM-1 HOA recording and A-to-B conversion workflow
•  position sound sources in 3D space using the ICST AmbiEncoder_64
•  describe and apply the three stages: Encoding, Processing, Decoding
•  decode Ambisonics binaurally and for speaker systems
•  know where MaxMSP, Csound and Max for Live fit into an Ambisonics workflow

  Participant preparation: Reaper is pre-installed on all studio computers (v7+, incl. ICST plugins). Please bring your own headphones. Download the pre-configured Reaper session from ambisonics.ch before the workshop.



2  Workshop Schedule (4 hours)

	Time
	Content
	Dur.
	Block

	13:00-13:10
	Getting started — demo & introduction
	10'
	-

	13:10-13:40
	Overall Workflow: How to work in Ambisonics
	30'
	A

	13:40-14:20
	How to record Ambisonics (Zylia ZM-1)
	40'
	B

	14:20-14:35
	Composers Workflow: 3 stages
	15'
	B

	14:35-14:45
	Break
	10'
	-

	14:45-15:15
	Reaper Workflow: Encoding & Processing
	30'
	C

	15:15-16:15
	Practical session (guided exercise)
	60'
	C

	16:15-17:00
	Composer Discussion & Outlook
	45'
	G



	ID
	Block
	Content

	A
	Overall Workflow
	How to work in Ambisonics. The big picture: signal chain from recording to delivery, formats, why Ambisonics.

	B
	How to Record
	Zylia ZM-1 HOA recording in Reaper. A-Format vs B-Format. Recording workflow: capture, A-to-B, listen, FX, master. Composers Workflow: the 3 stages (Encoding / Processing / Decoding).

	C
	Reaper Workflow
	Hands-on: open Reaper session, encoding (ICST AmbiEncoder_64), processing (FuMa to AmbiX, reverb, distance, automation), decoding (MultiDecoder, Binaural).

	D
	External Tools
	Workflows outside Reaper: MaxMSP, Csound (Cabbage.app), Max for Live.

	E
	Csound / Cabbage
	Csound opcodes for spatial audio. Additive synth & random spatialisation example in Cabbage.

	F
	MaxMSP
	ICST Ambisonics externals for MaxMSP. ACT-Tool example: real-time spatialisation and automation.

	G
	Composer Discussion
	Guided discussion on compositional strategies, participant presentations, Q&A, and outlook.






A  Overall Workflow  —  How to Work in Ambisonics
Ambisonics is a fully spherical, channel-format-independent audio system. Unlike stereo (left/right only), Ambisonics encodes the entire sound field — 360 degrees horizontally and vertically — into a mathematical representation called B-Format. This B-Format can then be decoded for any playback system: headphones, a 4-speaker square, a 24-speaker dome, or a YouTube 360 video.

The key insight: you produce once and play back anywhere. The same B-Format master works for headphones, loudspeakers and streaming without needing to re-mix.

The Ambisonics Signal Chain
  1. Capture / Source  Microphone array (Zylia ZM-1) or virtual source (synth, plugin)
  2. A-to-B Conversion  Raw capsule data (A-Format PCM) → B-Format (spherical harmonics) via Zylia App
  3. Encoding  Position a sound source in 3D space: azimuth, elevation, distance via ICST AmbiEncoder
  4. Processing  EQ, reverb, rotation, movement automation on the HOA bus
  5. Decoding  B-Format → playback format: binaural (HRTF), speakers (.spk config)
  6. Delivery  Render the B-Format master (never the decoder output!)

  Golden rule: always render the B-Format master track — never the decoder output. The decoder is for monitoring only. One B-Format master works everywhere.

Why Not Just Use Stereo?
•  Stereo encodes only the left/right axis. Height and depth are lost.
•  Ambisonics encodes the full sphere: azimuth (0-360 deg), elevation (-90 to +90 deg), distance.
•  Binaural decoding from Ambisonics gives front/back and height cues that stereo cannot provide.
•  A single B-Format file is format-agnostic: decode it for headphones, a concert hall, or an installation — without remixing.

HOA Orders — Spatial Resolution
1st Order (FOA) — 4 channels: Good starting point. Coarse directional resolution. Microphones: Zoom H3-VR, Sennheiser Ambeo.
2nd Order — 9 channels: Noticeably sharper localisation, especially for frontal sources.
3rd Order (HOA) — 16 channels: High spatial resolution. Reference for production. Microphone: Zylia ZM-1.

Formats: FuMa and AmbiX
•  FuMa (Furse-Malham): older standard, channel order W X Y Z, MaxN normalisation. Common in legacy recordings (SoundField mic).
•  AmbiX (ACN/SN3D): current standard, channel order W Y Z X (ACN 0-3), SN3D normalisation. Used by Zylia, ICST plugins, IEM, Ambix.
•  Best practice: always work and archive in AmbiX. Convert FuMa material before processing (see Block C).

Delivery Formats

	Target
	Format
	Notes

	Archive / Master
	Multichannel WAV, AmbiX, 48 kHz / 32-bit float
	Unmodified B-format master -- the source of truth

	Binaural
	2-channel WAV
	Streaming, preview, headphones -- decoded with HRTF

	Speaker ring
	N-channel WAV
	Performance, installation -- decoded for speaker layout

	YouTube 360
	Binaural + spatial metadata
	Spatial Media Metadata Tool required






B  How to Record Ambisonics  —  Zylia ZM-1
Microphone: Zylia ZM-1
•  19-capsule spherical array (omnidirectional capsules)
•  Outputs 19 raw channels (A-Format PCM) via USB-C
•  Zylia App converts A-Format → 3rd-order HOA (16 channels, AmbiX)
•  No external power supply, no preamp needed — plug-and-play

  The Zylia ZM-1 produces A-Format (19-channel PCM audio). This is NOT yet Ambisonics — it must be converted to B-Format first using the Zylia App.

Key Concept: A-Format vs B-Format
This is the most important conceptual distinction in HOA recording:

	
	A-Format
	B-Format

	What is it?
	Raw capsule recordings — standard PCM audio
	Spherical harmonic representation of the sound field

	Type
	Normal audio (like any microphone)
	Mathematical / encoded format (not normal audio)

	Channels
	19 channels (Zylia ZM-1)
	4 ch (1st order) / 16 ch (3rd order, HOA)

	Can you listen?
	Yes — but it sounds strange (no room, just capsules)
	Yes via decoder (AmbiX W = omni), but needs decoding for spatial playback

	When to use
	Archive raw data — keep for future re-conversion
	Working format: all processing, mixing and delivery

	Conversion
	Zylia App: A-Format (PCM) → B-Format (AmbiX)
	JSFX or Lua: FuMa → AmbiX, if using legacy material



Think of A-Format as the raw ingredient and B-Format as the cooked dish. You always archive the raw ingredient (A-Format) and work with the cooked dish (B-Format). If a better recipe (better conversion algorithm) becomes available in the future, you can re-cook from the raw ingredient.

Recording Workflow (Praxis with Zylia → Main Reaper)

	#
	Step
	Action
	Result

	1
	Short Recording Session
	Set up Zylia ZM-1, check levels (-18 dBFS), record 30-60 seconds
	19-channel A-Format PCM file

	2
	A-to-B Converting
	Open Zylia App, import A-Format, export as 3rd-order HOA
	16-channel B-Format AmbiX WAV

	3
	Listening B-Format
	Import into Reaper, route to HOA Bus + AmbiDecoder, listen binaural
	Spatial orientation check: front = front?

	4
	Upsampling & FX
	EQ, reverb on HOA Bus, distance automation on encoder
	Processed B-Format on HOA Bus

	5
	Mastering B-Format
	Render HOA Render Bus: 16 ch, 48 kHz, 32-bit float WAV
	B-Format Master -- ready for delivery



1. Short Recording Session
•  Set up Zylia ZM-1 at approx. 1.5 m height (ear level)
•  Note orientation: mark which direction is 'front' on the mic (sticker, compass, photo)
•  Target level: -18 dBFS on all 19 channels — check the Zylia App's per-channel meters
•  Headroom: minimum 12 dB below 0 dBFS. Transients in HOA microphones can be unpredictable.
•  Record at least 30 seconds of ambience before and after the material you need

2. A-to-B Converting
•  Open Zylia App, import the A-Format WAV file (19 channels)
•  Select output: 3rd-order HOA, AmbiX format, 48 kHz / 32-bit float
•  Export → you receive a 16-channel B-Format WAV file
•  Keep the original A-Format file archived — re-conversion is always possible

3. Listening B-Format
•  Import the 16-channel WAV into the pre-configured Reaper session (HOA Bus track)
•  Put on headphones — the Binaural Monitor track is active
•  Listen: does 'front' sound like front? Does the recording have height?
•  A mono click from directly in front of the mic should appear exactly in front binaurally

4. Upsampling & FX
•  EQ on the HOA Bus: roll off below 60 Hz (room rumble) and above 18 kHz (conversion artefacts)
•  Reverb on the HOA Bus (ReaVerb): sits in the Ambisonics space, decoded with B-Format
•  Distance automation: use ICST AmbiEncoder Param 13 to add depth to encoded sources
•  Volume/gain: treat the HOA Bus like a stereo mix bus — keep peaks below -3 dBFS

5. Mastering B-Format
•  Render via File → Render → select HOA Render Bus
•  Settings: WAV, 48 kHz, 32-bit float, 16 channels, no dithering
•  This is the B-Format master — the archive and source for all delivery formats
•  Verify: open the rendered file in a new session, listen binaural, confirm it matches

Example Recording: Gewitter (Thunderstorm)
A thunderstorm recording demonstrates why HOA is superior to stereo for ambient sound:
•  Low-frequency thunder: HOA captures the full envelopment — it comes from everywhere, not just left/right
•  Rain on the ground: elevation is captured — drops fall from above
•  Wind direction: the Zylia ZM-1 captures a rotating sound field — you can hear the storm moving
•  Lightning: a sudden directional transient — precise localisation in 3D space
In stereo: only a left/right smear. In Ambisonics: full spherical immersion.

Microphone Placement
•  Height: 1.5 m = ear level (natural perspective). Lower = 'crawling' perspective. Higher = overlooking.
•  Orientation: always document which direction is 'front'. Use a compass or photo. Wrong orientation = reversed decoding.
•  Distance to source: closer = more direct sound, drier. Further = more room, more diffusion.
•  Reflections: hard walls are very present in HOA — position carefully, listen before committing
•  Wind: always use blimp outdoors. Enable LF roll-off below 80 Hz.

Fieldrecording Checklist
Before recording:
☐  Acoustic survey: reflections, noise sources, wind direction
☐  Mic position documented (height, orientation, distance to main source)
☐  Level check: all 19 channels at approx. -18 dBFS
☐  Binaural monitoring active and verified (front = front)
☐  Metadata template ready (location, date, take number, weather)

After recording:
☐  A-to-B conversion in Zylia App
☐  B-Format file imported into Reaper and verified binaurally
☐  A-Format (raw 19 channels) archived to backup drive

Composers Workflow — The Three Stages
Whether you are working with a field recording, a synthesizer, or a live instrument — every Ambisonics production goes through the same three stages:

	Stage
	Question
	In practice

	1  Encoding
	Where is the sound in 3D space?
	Azimuth, elevation, distance — via ICST AmbiEncoder_64 or Lua script

	2  Processing
	How does the sound move and interact with the room?
	Rotation, movement automation, reverb on HOA bus, distance simulation, FuMa/AmbiX conversion

	3  Decoding
	How do I play this on my audio system?
	ICST AmbiDecoder: Binaural (HRTF), speaker ring, MultiDecoder mode



These three stages are independent. You can encode a sound, process it over days, and decode it for a completely different system at the end. The B-Format is the neutral, format-agnostic medium between them.

Typical Errors and Solutions

	Problem
	Cause
	Solution

	Sound reversed (front/back)
	Mic orientation not documented
	Test and note orientation before recording

	Comb filtering / no direction
	Faulty A-to-B conversion
	Check spectral artefacts, redo conversion in Zylia App

	Clipping on channels
	Single capsule overload
	Monitor all 19 channels separately, reduce gain

	Wind noise in low freq.
	No wind protection
	LF roll-off below 80 Hz, use blimp or fur

	Elevation not perceived
	FOA (4 ch) loaded instead of HOA (16 ch)
	Check channel count in Reaper track properties

	Wrong B-format in Reaper
	FuMa ordering instead of AmbiX
	Apply FuMa->AmbiX JSFX converter (see Block C)






C  Reaper Workflow  —  Encoding · Processing · Decoding
Open Reaper Session
•  Open zylia_recording_example.RPP (available at ambisonics.ch)
•  Session is pre-configured: Zylia track, HOA Bus, AmbiDecoder, Binaural Monitor
•  Screensets: Ctrl+Alt+1 (Recording)  ·  Ctrl+Alt+2 (Mixing)  ·  Ctrl+Alt+3 (Decoding)

Workflow Overview in Reaper
•  Source tracks (mono/stereo) → ICST AmbiEncoder_64 → HOA Bus (16 ch)
•  Field recording (16 ch B-Format) → directly onto HOA Bus
•  HOA Bus → FX chain (EQ, reverb) → ICST AmbiDecoder → Binaural Monitor
•  HOA Render Bus: parallel bus, muted during session, active only for offline render

Encoding — Where is the Sound in 3D Space?
The ICST AmbiEncoder_64 (VST3) positions any mono or stereo source in the Ambisonics sound field. Key parameters for Lua automation:

	Parameter
	Index
	Range
	Meaning

	Azimuth
	11
	0-1 -> -180 to +180 deg
	Horizontal angle: 0 = front, 0.25 = right, 0.5 = rear, 0.75 = left

	Elevation
	12
	0-1 -> -90 to +90 deg
	Vertical angle: 0.5 = horizon, 1.0 = directly above

	Distance
	13
	0 = near / 1 = far
	Depth: attenuates level and high frequencies with distance



•  Encoding example: voice at azimuth -45 deg, elevation +20 deg → Lua script: icst_ambi_encoding_voice.lua
•  Physics-based trajectory: train flyby (icst_ambi_zug_langsam.lua, icst_ambi_zug_schnell.lua)
•  3D automation: helicopter flyover (icst_ambi_kopter.lua) — azimuth, elevation, distance change simultaneously

Processing — Rotation, Movement, Reverb, Spatial Sound
FuMa to AmbiX Conversion
Legacy recordings (SoundField microphone, older productions) are often in FuMa format. The ICST JSFX plugin converts them to AmbiX automatically:

	FuMa input
	AmbiX output (ACN)
	Channel function
	Gain correction

	Ch1 = W
	ACN 0 = W
	Omnidirectional
	x sqrt(2) = +3.01 dB

	Ch2 = X
	ACN 3 = X
	Front / Rear
	x 1/sqrt(3) = -4.77 dB

	Ch3 = Y
	ACN 1 = Y
	Left / Right
	x 1/sqrt(3) = -4.77 dB

	Ch4 = Z
	ACN 2 = Z
	Top / Bottom
	x 1/sqrt(3) = -4.77 dB



•  Lua installer: icst_fuma_to_ambix_foa.lua — writes JSFX to Reaper and loads it on the selected track
•  In Reaper: Actions → Load new Script → icst_fuma_to_ambix_foa.lua

Reverb on the HOA Bus
•  Reverb must be on the HOA Bus, not on individual source tracks
•  Reason: reverb on the bus stays in the Ambisonics space — it will be decoded correctly
•  Reverb on a source track before the encoder = the reverb is pinned to the encoded position, not the room
•  Start dry (~10% wet) — HOA reverb is very enveloping and can quickly overwhelm the mix

Distance Simulation
•  Encoder Param 13: attenuates level and high frequencies as distance increases
•  Near (0): present, direct, full HF — sounds like a close-mic'd source
•  Far (1): quieter, duller, more diffuse — sounds like a distant source in a room
•  Combine with reverb wet level for depth: far sources get more reverb, near sources less

Decoding — How Do I Play This on My Audio System?
Binaural Decoding (Headphones)
•  ICST AmbiDecoder with HRTF preset → 2-channel output → Binaural Monitor track
•  HRTF = Head-Related Transfer Function: simulates how a sound reaches the ears from any direction
•  Result: spatial audio on any pair of headphones, no special hardware needed

MultiDecoder Mode
•  The ICST AmbiDecoder supports multiple simultaneous decoder outputs
•  Example: binaural monitoring + speaker ring output active at the same time (with separate buses)
•  Use case: switching between headphone check and speaker check without changing the session
•  Never mix decoder outputs: each output channel set needs its own physical output



D  External to Reaper  —  MaxMSP · Csound · Max for Live
Reaper is not the only environment for Ambisonics. The following tools are commonly used by composers and researchers working with spatial audio — each with a different approach and different strengths.

Workflow with MaxMSP
•  ICST Ambisonics externals: ambicontrol, ambiencode, ambidecode — freely available from ICST
•  Real-time spatialisation of any audio source: microphone input, synth, sample player
•  OSC control: the ICST AmbiEncoder in Reaper also accepts OSC — MaxMSP can drive it remotely
•  Strength: generative and algorithmic spatialisation, live electronics, interactive installations
•  Typical use: spatial sound design in real time, custom GUIs for performer control

Workflow with Csound (Cabbage.app)
•  Csound opcodes: bformenc1 (encode to B-Format), bformdec2 (decode from B-Format)
•  Cabbage: a VST wrapper for Csound — run Csound instruments as plugins in any DAW
•  Strength: precise mathematical control of the sound field, additive synthesis, granular synthesis
•  Typical use: generative spatial composition, research, physically-based sound models

Workflow with Max for Live
•  Max for Live = MaxMSP integrated inside Ableton Live
•  Ambisonics in Max for Live: use ICST or IRCAM externals inside Ableton
•  Strength: combines Ableton's production workflow (clips, session view) with spatial audio
•  Typical use: live performance with Ableton + Ambisonics spatialisation, studio production

  Content blocks D, E and F go beyond the 4-hour framework. They are introduced here as an overview and will be covered in a follow-up workshop.



E  Csound / Cabbage
Csound is a programmable audio synthesis language. Cabbage wraps Csound instruments as VST3 plugins, making them usable in Reaper and any other DAW. For Ambisonics, Csound gives the composer direct control over the spherical harmonic encoding and decoding — down to the mathematical level.

Key Csound Opcodes for Ambisonics
•  bformenc1: encodes a mono audio signal into B-Format (1st-3rd order). Inputs: audio signal, azimuth, elevation. Output: HOA channels.
•  bformdec2: decodes B-Format to a speaker array. Inputs: HOA channels, decoder mode. Output: speaker feeds.
•  ambiamb / ambienc: alternative encoding opcodes for specific use cases

Example: Additive Synth & Random Spatialisation (Cabbage)
This Cabbage example demonstrates:
•  An additive synthesizer generates partials (sine waves) in real time
•  Each partial is independently spatialised using bformenc1 with randomised azimuth and elevation
•  The azimuth and elevation of each partial drift randomly over time — creating a moving cloud of sound
•  The combined B-Format signal is decoded binaurally for headphone monitoring

This technique is used in spatial electroacoustic composition: instead of placing a sound object at a fixed point, the composer places a texture that moves and evolves in 3D space.



F  MaxMSP — ICST Ambisonics Externals
MaxMSP with the ICST Ambisonics externals provides a complete real-time Ambisonics environment. Unlike a DAW, Max allows algorithmic and generative control of spatialisation — positions can be driven by data, gestures, sensors or other audio signals.

ICST Ambisonics Externals
•  ambiencode~: encodes a mono audio signal to B-Format. Message input for azimuth, elevation, distance.
•  ambidecode~: decodes B-Format to speaker or binaural output.
•  ambicontrol: GUI panel for manual spatialisation control
•  Available at: icst-ambisonics.github.io

Example: ACT-Tool
The ACT-Tool (Ambisonics Composition Tool) is a MaxMSP patch developed at ICST:
•  Provides a 3D visual interface for placing and animating sound sources
•  Sources can be moved manually (mouse/trackpad) or driven algorithmically (LFOs, envelopes, data streams)
•  OSC output: sends azimuth, elevation and distance to any Ambisonics encoder — including the ICST AmbiEncoder in Reaper
•  Use case: live spatial performance, interactive installation, composer-tool for trajectory design

The ACT-Tool can be used as a 'spatial score': define the movement of sound sources visually, then record the OSC output as automation in Reaper.



Practical Session  (60')  —  15:15-16:15
Guided exercise with the pre-configured Reaper session. Work through all six steps in order.

Step 1 — Open session and verify routing  (5')
•  Open zylia_recording_example.RPP
•  Zylia ZM-1 → HOA Bus (16 ch). HOA Bus → AmbiDecoder → Binaural Monitor (2 ch).
•  Put on headphones. Confirm spatial audio is working.

Step 2 — Listen and explore the B-Format recording  (5')
•  Play the pre-loaded Zylia B-Format recording
•  Move your head (or imagine moving): does the sound field stay stable?
•  Note: in binaural, the sound field does NOT track head movement (no head-tracking here)

Step 3 — Encode a mono source  (10')
•  Add a mono file to a new track. Load ICST AmbiEncoder_64. Route to HOA Bus.
•  Set azimuth 0, elevation 0, distance 0 → listen: it should be directly in front.
•  Move azimuth to 0.25 (right), 0.5 (rear), 0.75 (left). Hear it move.
•  Run icst_ambi_encoding_voice.lua: azimuth -45 deg, elevation +20 deg.

Step 4 — Train flyby automation  (10')
•  Run icst_ambi_zug_langsam.lua (28 s slow train)
•  Then run icst_ambi_zug_schnell.lua (4 s fast train). Compare speed perception.
•  Optional: run icst_ambi_kopter.lua (18 s helicopter — watch elevation change)

Step 5 — Free encoding and spatialisation  (20')
•  Choose your own audio source (field recording, instrument, synth)
•  Encode it, position it, move it — manually or with a Lua script
•  Add reverb on the HOA Bus. Experiment with distance (Param 13).
•  Partner check: let your neighbour listen — can they identify the position?

Step 6 — Render B-Format master  (10')
•  File → Render → HOA Render Bus. WAV, 48 kHz, 32-bit float, 16 channels.
•  Open the rendered file in a new session and verify binaurally.
•  Check: 16 channels (B-Format), not 2 channels (decoder output).



G  Composer Discussion  (45')  —  16:15-17:00
A guided discussion to consolidate the workshop experience and open up compositional and aesthetic questions. This is not a lecture — participants share their observations and develop ideas together.

Participant Presentations  (15')
•  Each participant (or pair) plays their result from Step 5 for the group
•  1-2 sentences: What did you try? What surprised you? What didn't work as expected?
•  Group reaction: where does it come from? What does the space feel like?

Discussion Topics (Themen)  (20')
The moderator uses these questions as starting points — follow where the conversation goes:

Space as compositional material:
•  Can the space itself be the instrument? What happens when the room moves and the source stays still?
•  Is 'natural' spatial perception always the goal? When does artificiality become interesting?

The composer's perspective:
•  How does working in Ambisonics change your compositional decisions compared to stereo?
•  What new questions does a full 360-degree sound field raise that stereo never asked?
•  Is Ambisonics a medium, a tool, or an aesthetic? Can it be all three?

Practical experience from today:
•  What worked immediately? What was harder than expected?
•  What would you want to try next — given more time and hardware?
•  Where do you see Ambisonics fitting into your own artistic practice?

Q&A and Outlook  (10')
•  Open questions from participants
•  Follow-up workshop: MaxMSP + Csound in depth (Blocks D, E, F)
•  Resources: ambisonics.ch — tutorials, scripts, blog articles, B-Format archive
•  ICST website: icst-ambisonics.github.io — plugins, documentation, updates



Resources & Downloads
ICST Website
•  icst-ambisonics.github.io  —  Plugins (AmbiEncoder, AmbiDecoder), documentation, MaxMSP externals
•  ambisonics.ch  —  Tutorials, blog articles, Lua scripts, B-Format example recordings

Downloads (ambisonics.ch)
•  zylia_recording_example.RPP  —  Pre-configured Reaper session for Zylia ZM-1
•  icst_ambi_encoding_voice.lua  —  Encode voice at azimuth -45 deg, elevation +20 deg
•  icst_ambi_zug_langsam.lua  —  Slow train flyby (28 s, physics-based)
•  icst_ambi_zug_schnell.lua  —  Fast train (4 s, Doppler-like)
•  icst_ambi_zug_vergleich.lua  —  Slow + fast in sequence with pauses
•  icst_ambi_kopter.lua  —  3D helicopter flyover (18 s, configurable height)
•  FuMa_to_AmbiX_FOA.jsfx  —  JSFX plugin: FuMa → AmbiX FOA
•  icst_fuma_to_ambix_foa.lua  —  Lua installer for the JSFX plugin

External References
•  IEM Plug-in Suite  —  iem.kug.ac.at  (free Ambisonics VST3 plugins: encoder, decoder, binaural)
•  Ambix Tools  —  matthiaskronlachner.com/ambiX  (encoder / decoder / rotator)
•  Zylia ZM-1  —  zylia.co  (microphone and Zylia App)
•  REAPER  —  cockos.com/reaper  (DAW, v7+ recommended)
•  Cabbage Audio  —  cabbageaudio.com  (Csound VST wrapper)
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