AS question to AI: "How to use a microphone designed for random incidence as a free-field mic?" [Note: the usage case specified]

​
AI answer:​
​
# Using a Random Incidence Microphone as a Free-Field Microphone​
​
If you have a microphone that is designed for random incidence (diffuse field) and you want to use it as a free-field (directional, single-front-source) microphone, there are important considerations. In most cases, you can’t perfectly convert its response, but you can mitigate errors with compensation and proper usage. Here’s a practical guide.​
​
## Key concepts​
​
- **Random incidence (diffuse field) microphone**: Calibrated so that its response is uniform to sound arriving from all directions. Its frequency response typically includes a roll-off or coloration that accounts for oblique incidence. (AS emphasis)​
- **Free-field microphone**: Calibrated to respond to sound coming from one dominant direction (usually front-facing). It has a different directional response and a correction curve for the on-axis response.​
​
## When you can use a random incidence mic as a free-field mic​
​
- If the microphone has a well-documented, invertible on-axis frequency response and you can apply the manufacturer’s free-field correction, you can approximate free-field measurements.​
- If you only need rough measurements and are aware of the added uncertainty, you can proceed with caution.​
​
........​
​
AS ... "Surely the random incidence mic does not have an HF roll-off?…."

​
# Reassessing the on-axis HF boost in a random-incidence microphone​
​
You're observing a rising high-frequency (HF) response on-axis in a free-field measurement with a random-incidence (diffuse-field) mic. [AS is saying the opposite]. You’re seeing a boost, not a roll-off, when compared to a free-field mic. [Yes, correct]. Here’s how to reconcile this and what it means for measurement and correction.​
​
## Key points to align with your observation​
​
- **Random-incidence mic design goal**: Flat response in a diffuse field (sound arriving from all directions with the appropriate angular weighting).​
- **On-axis in free field (your measurement condition)**: The random-incidence mic often shows a relative HF boost on-axis compared with a free-field-calibrated mic, because:​
- The RI mic’s on-axis pressure response is designed to be higher at HF to compensate for the loss of energy from oblique incidence in a diffuse field.​
- In a pure free-field, single-direction excitation, there is no averaging over angles, so the HI boost manifests as an apparent HF rise when you compare to a free-field mic whose on-axis response is flatter or rolled off less.​
​
- **Interpretation**: The boost you see is not a misbehaviour; it is the expected on-axis characteristic of a random-incidence mic when evaluated in a free-field reference. The diffuse-field calibration relies on this HF boost to yield a flat response when averaged over directions.​
​
================​
​
Snapped the AI background process as it tried to reconcile these opposing positions. Note: was not possible to copy the text.






So the assumptions that AI was making needed to be challenged.

Incidentally, the maker's data sheet clearly shows the correction needed to adapt the frequency response of a random incidence microphone for use as a free-field mic:




This clearly shows that the random-incidence mic, when used in a free-field has a very substantial HF boost when pointed directly at the source (0º) which would need to be allowed for (compensated for) if a free-field microphone was not available.
Alan Shaw
Designer, owner
Harbeth Audio UK
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« | was thinking of the inherent pressure response (which might be flat in a pressure field, asina
coupler), but the user is comparing on-axis in a free field.

Correction:
« The on-axis free-field response of a random-incidence microphone is not flat; it has a boost at

high frequencies. This is by design so that when used in a diffuse field (where off-axis sounds
are attenuated by the microphone's directivity), the overall response becomes flat.

How to use a random-incidence mic as a free-field mic?
We can apply a correction to flatten the on-axis response for free-field measurements.

Steps:

1. Obtain the free-field correction factors (FFCF) for the specific microphone model. The

manufacturer usually provides these. The FFCF are negative values (to reduce the HF boost) to
convert the random-incidence mic to a free-field response.

2. Apply the FFCF during measurement or in post-processing.
Example:

Let H_RI(f) = measured response with random-incidence microphone in free field on-axis.
Let H_FF(f) = the desired free-field response (flat).

We have: H_FF(f) = H_RI(f) + FFCF(f)
where FFCF(f) is the correction (in dB) provided by the manufacturer.
3. Without the correction data, the measurement will have an HF emphasis.

Alternative:

If no correction data is ayailable, and the microphone has a known model, we might be able to find

the data online. Alternatively, we can calibrate it against a known free-field microphone in an
anechoic chamber.

Let me formalize the steps again:

Step-by-step guide to using a random-incidence microphone for free-field measurements:

1. Identify the microphone model and locate th- = -anufacturer's data sheet for free-field
correction. This is often provided as a table .aph of correction factors (in dB) vs. frequency.
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