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How to Calibrate Your Phone Compass
(And Why It Points the Wrong Way)

Phone compass pointing the wrong way? Learn how to calibrate your
magnetometer with the figure-eight method, understand uT readings, and avoid
common mistakes that ruin compass accuracy.
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You open your compass app, hold up your phone, and it says north is... behind you? You spin
around and the needle spins with you, never settling. Or worse, it points confidently in a
direction that is clearly wrong. Your phone compass is not broken — it just needs
calibration.

This guide explains exactly why your compass goes haywire, how to fix it in seconds, and
how to tell when you can trust the reading and when you cannot.

Why Your Phone Compass Points the Wrong Way

Your phone's compass relies on a magnetometer — a sensor that detects the Earth's
magnetic field. The sensor is incredibly sensitive, which is both its strength and its
weakness. Several factors can throw it off:

1. Sensor Offset (Uncalibrated State)

Every magnetometer accumulates a bias over time. This is a gradual drift in the sensor's
zero-point reference, meaning even in a perfectly clean magnetic environment, the readings
become slightly inaccurate. Calibration resets this offset.
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2. Magnetic Interference

This is the most common culprit. Nearby magnetic sources distort the field that your
magnetometer is trying to measure:

e Phone cases with magnetic clasps or MagSafe magnets — one of the biggest
offenders.

Laptops and tablets — speakers contain strong magnets.

Metal tables, railings, and structures — ferrous metals distort the local field.

Cars — the engine, speakers, and steel body create a complex magnetic environment.

Electrical wiring and appliances — anything carrying current generates a magnetic
field.

3. Software Bugs

Some cheap compass apps do not properly process the raw magnetometer data. They may
skip calibration routines or fail to apply tilt compensation, resulting in incorrect headings
even when the sensor itself is fine.

How to Calibrate: The Figure-Eight Method

The universally recommended method for calibrating your phone's magnetometer is the
figure-eight motion. Here is how to do it properly:

1. Open your compass app. Some apps (like NorthPin) will prompt you when calibration
is needed.

2. Hold your phone in front of you at about chest height.

3. Move the phone in a figure-eight pattern. Imagine drawing the number 8 in the
air, tilting and rotating the phone as you go. The motion should be smooth, not jerky.

4. Continue for 10-15 seconds. You are exposing the magnetometer to the Earth's
field from multiple orientations, which allows the software to calculate and remove the
sensor offset.

5. Check the result. The compass should now point steadily toward north. If it still
seems off, try again in a location away from metal and electronics.

Pro tip: The figure-eight works because it exposes all three axes of the magnetometer to
the full range of the Earth's field. Simply spinning in a circle is not enough — you need the
tilting and rotating motion that a figure-eight provides.

What uT Readings Mean

Many compass apps display the magnetic field strength in uT (microtesla). This number
tells you how strong the magnetic field around your phone is, which directly relates to
whether you can trust your compass heading.

KT Reading What It Means Can You Trust the Compass?
25-65 uT Normal Earth magnetic field Yes — readings are reliable
65-100 uT Mild interference nearby Probably — but double-check
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MT Reading What It Means Can You Trust the Compass?
100-200 uT Significant interference No — move to a cleaner location

200+ pT Strong magnetic source nearby Absolutely not — compass is useless here

The Earth's magnetic field varies by location (stronger near the poles, weaker near the
equator), but it generally falls between 25 and 65 uT. Anything significantly above that
range means something nearby is adding to the field, and your compass heading is being
distorted.

When to Recalibrate
You do not need to calibrate every time you open the app, but you should recalibrate when:

e You notice the heading is noticeably wrong or drifting.

e You have been near strong magnets or metal (e.qg., after being in a car).
e You changed your phone case, especially to one with magnets.

e Your compass app prompts you to calibrate.

e You are in a new geographic location with different magnetic conditions.

Common Mistakes That Ruin Compass Accuracy

Magnetic Phone Case

This is mistake number one. Cases with magnetic flaps, MagSafe accessories, or metal plates
for car mounts place a magnet millimeters from your magnetometer. The compass will never
read accurately with these attached. Remove the case before using the compass, or
switch to a non-magnetic case.

Using the Compass Near a Laptop

Laptop speakers contain neodymium magnets. If your phone is on a desk next to a laptop,
the compass will be heavily influenced. Move at least 1-2 meters away.

Compass in a Car

Cars are magnetic nightmares — steel body, engine, speakers, electric motors. Your phone
compass will rarely work accurately inside a vehicle. If you need a heading, step outside the
car.

Not Moving Away From the Interference Source

Calibration helps with sensor offset, but it cannot overcome ongoing interference. If you
calibrate next to a refrigerator, the calibration itself will be based on a distorted field.
Always calibrate in a magnetically clean location — outdoors, away from buildings and
vehicles, is ideal.
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How NorthPin's Interference Detector Helps

Most compass apps will happily show you a heading regardless of whether it is accurate.
NorthPin True North Compass takes a different approach: it actively monitors the
magnetic field and warns you when readings are unreliable.

¢ Real-time UT meter — displayed on screen so you can see the field strength at a
glance.

e Interference warning — when the uT value exceeds normal range, NorthPin alerts
you that the compass heading may be inaccurate.

e Practical impact — you know to move before you walk the wrong way, not after you
have already gone 500 meters in the wrong direction.

This is particularly valuable for hikers, travelers, and anyone relying on the compass in
unfamiliar territory where a wrong heading could mean a serious detour — or worse.

Download NorthPin for iPhone

Frequently Asked Questions

How often should | calibrate my phone compass?

Only when you notice inaccuracy, after being near strong magnetic sources, or when your
app prompts you. For most people, this is a few times a month at most. If you use a non-
magnetic case and generally use the compass outdoors, calibration stays valid for a long
time.

Does the figure-eight calibration work on all phones?

Yes. The figure-eight motion works on both Android and iPhone because it addresses the
magnetometer hardware directly, regardless of brand or operating system. The underlying
physics are the same.

Can | calibrate inside my house?

You can, but results will be better outdoors. Inside a building, there are metal structures in
walls, electrical wiring, and appliances that create a complex magnetic environment. If you
must calibrate indoors, stand in the center of a room, away from walls and electronics.

Why does my compass work fine sometimes and fail other times?

Because magnetic interference is environmental. The same phone that works perfectly
outdoors may give wrong readings near a metal desk, inside a car, or next to a speaker. It is
not the phone that changed — it is the magnetic environment around it.

The Bottom Line

A phone compass pointing the wrong way is almost never a hardware failure. It is either
uncalibrated or affected by magnetic interference. The fix takes 15 seconds (figure-eight),
and avoiding interference means being aware of your environment. For the most reliable
experience, use a compass app like NorthPin that shows you the uT reading and warns you
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when interference is present — so you always know whether to trust the arrow or move to a
better spot first.

Download NorthPin for iPhone
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