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You pull out your phone, open a decibel meter app, and see a number on the screen. But can
you trust it? Whether you are checking noise levels at work, measuring how loud your
lawnmower really is, or trying to document a neighbor's late-night party, the question is
always the same: how accurate are phone decibel meter apps, and are they reliable enough
for your needs?

The short answer is that modern smartphones, paired with a well-designed app, can get
surprisingly close to professional-grade readings — but only if you understand the limitations
and take a few simple steps to improve accuracy. In this article, we walk through the science
behind phone microphones, what independent research says about their precision, and how
to get the most reliable readings possible.

Download NoiseLedger free on iOS

How Phone Microphones Measure Sound
Every modern smartphone contains at least one MEMS (Micro-Electro-Mechanical Systems)
microphone. These tiny silicon chips convert sound pressure waves into electrical signals
that the phone's processor can interpret. The same microphone that picks up your voice
during calls is the one your decibel meter app uses to measure environmental noise.
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MEMS microphones have improved dramatically over the past decade. Current-generation
components offer a frequency response that covers most of the audible spectrum — roughly
20 Hz to 20,000 Hz — with reasonable flatness in the midrange. They also have a self-noise
floor typically between 25 and 30 dBA, which means they can detect sounds down to a quiet
whisper in a still room.

However, phone microphones were designed primarily for voice communication, not
precision acoustic measurement. This introduces several inherent limitations you should
know about.

Dynamic range. Professional Type 1 sound level meters can measure from around 20 dBA
up to 140 dBA or more. Phone microphones typically clip (distort) somewhere between 100
and 110 dBA, depending on the model. This means extremely loud sounds — a rock concert
front row, a chainsaw at close range — may exceed what your phone can accurately capture.

Frequency response variation. While MEMS microphones are reasonably flat in the 200
Hz to 8 kHz range (where most of human speech sits), they often roll off at the low end and
can have peaks or dips at higher frequencies. The phone's housing, the position of the
microphone port, and even the protective mesh over the opening all influence the response
curve.

Device-to-device differences. Two phones of the same model can produce readings that
differ by 1 to 3 dB simply due to manufacturing tolerances in the microphone and the
analog-to-digital converter. Two phones of different models or brands can differ by 5 dB or
more out of the box. This is one of the biggest reasons raw, uncalibrated readings should be
treated as approximate.

What Research Says About Phone dB Meter Accuracy
The most frequently cited study on this topic comes from NIOSH (the National Institute for
Occupational Safety and Health), which tested multiple sound level meter apps across iOS
and Android devices. Their findings, updated in subsequent publications, showed that the
best-performing apps on iOS achieved accuracy within plus or minus 2 dBA compared to a
Type 2 sound level meter — the standard used for workplace noise compliance.

That 2 dBA margin is significant. For context, Type 2 sound level meters themselves are
allowed a tolerance of plus or minus 2 dB under ANSI and IEC standards. This means a well-
calibrated phone app can approach the same accuracy class as a basic professional
instrument.

However, the NIOSH research also highlighted important caveats. Accuracy varied
significantly between apps: some performed well, others were off by 5 to 10 dB or more. iOS
devices generally outperformed Android devices because Apple uses a more consistent
hardware pipeline and provides better low-level audio APIs. And crucially, calibration made a
measurable difference — apps that allowed users to apply a calibration offset performed
better than those that did not.

Other independent studies have confirmed similar findings. Research published in the Journal
of the Acoustical Society of America found that smartphone measurements were reliable
enough for preliminary noise surveys, community noise assessment, and personal exposure
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monitoring — all scenarios where a margin of 2 to 3 dBA is acceptable. The studies
consistently recommend calibration and awareness of microphone placement as the two
most important factors for improving accuracy.

Factors that affect your results beyond the app itself include phone case material (thick
silicone cases can attenuate high frequencies by 2 to 4 dB), wind noise (even a gentle
breeze across the microphone port can add 10 dB or more of low-frequency noise), and the
angle and distance of the phone relative to the sound source.

Calibration: The Key to Accurate Measurements
Calibration is the single most impactful step you can take to improve the accuracy of your
phone's sound measurements. Without calibration, your readings reflect whatever bias your
specific microphone, analog-to-digital converter, and software processing pipeline introduce
— and that bias can be several decibels.

Calibration works by comparing your phone's reading to a known reference and then
applying a correction offset. For example, if a professional sound level meter reads 85.0 dBA
and your phone app reads 82.3 dBA for the same sound, you would apply a calibration offset
of +2.7 dB. From that point on, the app adds 2.7 dB to every raw reading, bringing it in line
with the reference instrument.

NoiseLedger makes this straightforward. The app includes a calibration screen where you
enter a dB offset value. Once set, the offset is applied to all subsequent measurements in
real time. You can recalibrate whenever you want, and the offset persists between sessions.
This simple feature is what transforms a consumer microphone into a tool that can approach
professional accuracy.

Download NoiseLedger free on iOS

If you do not have access to a professional meter for reference, there are still ways to
improve your baseline. You can use a known sound source — some calibration tone
generators produce a documented output level at a specified distance. You can also cross-
reference with a colleague's calibrated device, or use publicly available calibration data for
your specific phone model. Even a rough calibration is dramatically better than no calibration
at all.

A-Weighting vs Z-Weighting: Which Should You Use?
When you see a sound level expressed as dBA or dBZ, the letter refers to a frequency
weighting curve applied to the measurement. Understanding which weighting to use is
important for getting meaningful results.

A-weighting (dBA) applies a filter that approximates how the human ear perceives
loudness. Our ears are less sensitive to very low frequencies (below about 500 Hz) and very
high frequencies (above about 6 kHz) compared to midrange frequencies where speech and
most environmental noise sit. A-weighting reduces the contribution of those low and high
frequencies, giving you a number that corresponds more closely to how loud something
actually sounds to you. This is the weighting used in virtually all noise regulations, workplace
exposure limits (like OSHA's 85 dBA action level), and community noise ordinances.
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Z-weighting (dBZ), sometimes called zero-weighting or linear weighting, applies no
frequency filter at all. It measures the sound pressure level equally across all frequencies.
This is useful for technical and engineering measurements where you need to know the
actual acoustic energy present, regardless of how humans perceive it. Examples include
measuring machinery vibration noise, evaluating building acoustics, or analyzing low-
frequency hum from HVAC systems.

For most everyday measurements — checking if your headphones are too loud, measuring
traffic noise, documenting workplace sound levels — you should use A-weighting. For
specialized technical work where you need the full-spectrum picture, switch to Z-weighting.

NoiseLedger offers both A-weighting and Z-weighting, letting you switch between them
depending on your use case. Many free decibel apps only provide A-weighting (or worse, do
not specify which weighting they use), which limits their usefulness for technical
applications.

FFT Spectrum Analysis: Beyond Simple dB Readings
A single decibel number tells you how loud something is, but it does not tell you what
frequencies are present. That is where FFT (Fast Fourier Transform) spectrum analysis comes
in. FFT breaks down a complex sound into its individual frequency components and displays
them as a graph — frequency on the horizontal axis, amplitude on the vertical axis.

This matters more than you might think. Suppose your decibel meter reads 65 dBA in your
apartment. Is that noise coming from traffic outside (mostly low-frequency rumble), your
refrigerator compressor (a specific tonal hum around 120 Hz), or your neighbor's television
(broadband midrange noise)? A single dB number cannot answer that question, but an FFT
spectrum can. A sharp spike at 120 Hz points to an electrical hum. A broad plateau in the
500 Hz to 2 kHz range suggests speech or music. A rising slope toward lower frequencies
indicates traffic or HVAC rumble.

Identifying the frequency content of noise is practical for troubleshooting. If you know a
machine is producing excessive noise at a specific frequency, you can target your
soundproofing or vibration isolation to that frequency range rather than guessing. If you are
trying to document a noise complaint, an FFT screenshot provides far more useful evidence
than a single dB number.

NoiseLedger includes real-time FFT spectrum analysis at no cost. You can view the frequency
breakdown of any sound as you measure it, helping you understand not just how loud the
noise is, but exactly what it consists of.

Phone dB Meter vs Professional Equipment
Here is a practical comparison to help you decide which tool fits your situation:

Feature Phone App (Calibrated) Type 2 SLM Type 1 SLM

Accuracy ±2–3 dBA ±2 dBA ±1 dBA

Frequency range ~100 Hz–10 kHz effective 20 Hz–8 kHz 10 Hz–20 kHz

Dynamic range ~30–100 dBA ~25–140 dBA ~18–140 dBA
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Feature Phone App (Calibrated) Type 2 SLM Type 1 SLM

Cost Free (app) + phone you already own $200–$800 $1,500–$5,000+

Calibration Manual offset Factory + field cal Lab-grade traceable

Legal compliance Informal / screening Many regulations Full legal/regulatory

Data logging App-dependent Built-in Built-in + advanced

For roughly 90 percent of everyday use cases — checking workplace noise, measuring
appliance volume, assessing traffic noise at home, monitoring headphone levels, or doing a
preliminary noise survey — a calibrated phone app provides sufficient accuracy. You already
carry the hardware in your pocket, and a well-designed free app gives you features (like FFT
and data export) that even some mid-range professional meters lack.

You need professional equipment when legal compliance requires a certified instrument
(workplace OSHA audits, building code compliance, court evidence), when you need to
measure extremely loud sounds above 100 dBA accurately, or when you require traceable
calibration certificates. In these situations, no phone app — however well-designed — can
substitute for a Type 1 or Type 2 meter with current calibration documentation.

Tips for the Most Accurate Measurements
Follow these practical steps to get the best possible readings from your phone:

Remove your phone case. Cases, especially thick or textured ones, can muffle the
microphone and attenuate higher frequencies. Taking off the case before measuring
eliminates this variable.
Hold your phone about one meter from the source. This standardizes distance
and avoids near-field effects that can skew readings. Keep the microphone pointed
toward the sound source.
Measure the ambient baseline first. Before measuring your target sound, take a
reading of the background noise level. This helps you understand what portion of your
reading comes from the source versus the environment.
Calibrate regularly. Microphone sensitivity can drift slightly over time. If you rely on
your phone for ongoing measurements, recalibrate every few months — or whenever
you switch phone cases or update your operating system.
Use the right time weighting. FAST response (125 ms) captures quick fluctuations
and transient sounds. SLOW response (1 second) smooths out variations and gives a
more stable average. Use FAST for impulsive noise (hammering, barking) and SLOW for
steady-state noise (HVAC, traffic).
Avoid wind. Even light wind across the microphone port produces significant low-
frequency noise that inflates your readings. Shield the phone from wind or use a small
foam windscreen if you are measuring outdoors.
Keep your fingers away from the microphone. Gripping the phone near the
microphone port can block or reflect sound. Hold the phone so the microphone has a
clear, unobstructed path to the sound source.
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Why NoiseLedger Prioritizes Accuracy
NoiseLedger was built around the idea that a phone decibel meter should be as close to a
real instrument as the hardware allows. Every feature in the app serves that goal.

Calibration with a user-defined offset means your readings reflect your specific device rather
than a generic average. A-weighting and Z-weighting let you choose the measurement
standard that matches your situation. FAST and SLOW time response gives you control over
how the meter responds to changing noise levels. Real-time FFT spectrum analysis lets you
see the frequency content of what you are measuring — not just a single number. Session
recording with MIN, LEQ, and MAX values captures the full picture of a noise event over time.
And PNG plus CSV export lets you share your data as a professional chart or a spreadsheet-
ready file.

The app works entirely offline, shows no ads, and is free to download. No subscription, no in-
app purchases, no data collection.

Download NoiseLedger free on iOS

Frequently Asked Questions

How close are phone apps to professional meters?
With proper calibration, a quality phone app on iOS can measure within plus or minus 2 to 3
dBA of a Type 2 sound level meter. This level of accuracy is sufficient for personal noise
monitoring, preliminary workplace surveys, and community noise checks. It is not sufficient
for formal regulatory compliance where a certified instrument is legally required.

Does the phone case affect accuracy?
Yes. Thick cases — particularly silicone, rubber, or rugged cases — can reduce high-
frequency sensitivity by 2 to 4 dB and partially block the microphone port. For the most
accurate readings, remove your case before measuring. If you always measure with the case
on, calibrate with the case on so the offset accounts for its effect.

How often should I calibrate?
If you use your phone for occasional informal measurements, calibrating once and
rechecking every few months is sufficient. If you rely on it for regular monitoring (workplace
checks, ongoing noise documentation), recalibrate monthly or whenever you change your
phone case, update your iOS version, or notice readings that seem inconsistent with what
you expect.

Can I use phone readings in court?
In most jurisdictions, phone-based noise measurements are not accepted as formal legal
evidence because the device is not a certified instrument with traceable calibration.
However, phone readings can serve as supporting documentation — for example, showing a
pattern of excessive noise over time. For evidence that needs to hold up in legal
proceedings, use a Type 1 or Type 2 sound level meter with a current calibration certificate,
or hire an acoustic consultant who uses certified equipment.
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