DJI PHANTOM 2 AND MAGNETIC DECLINATION

SUMMARY

The DJI Phantom 2 (including DJI Phantom 2 Vision) have an issue with magnetic declination where they will not fly
straight when using GPS and compass based navigation modes in areas of the world with a high magnetic
declination. There is a direct correlation between high magnetic declination and the level to which the Phantom 2
will not fly straight. While the Phantom 2 does adapt to deviations in compass heading based on the GPS course, it
does so slowly and it takes several minutes of flying before the Phantom 2 can fly straight. Each time the Phantom
2 is turned off, these adaptions are lost.

SYSTEMS AFFECTED

* DJI Phantom 2 with main controller firmware version 1.08 and version 2.0.
* DJI Phantom 2 Vision with main controller firmware version 1.08 and version 2.0.

SYMPTOMS

*  GPS mode curving to the left or right after flying straight (“J hook”)

To recreate this symptom, record home position and course in GPS mode and then take off and establish
initial hover in accordance with the Phantom 2 instructions. Apply a reasonable amount of forward
elevator and let the Phantom 2 fly forward. Let go of the elevator. The Phantom 2 will curve to the left or
right depending on the declination of the area. It will continue to drift 90 degrees from the forward
direction and typically pitching in the opposite direction is required to keep it from hitting tress, people or
other objects.

*  GPS mode tracking slightly to the left or right

To recreate this symptom, follow the same method as above. Note that during forward flight, the track of
the Phantom 2 may deviate to the left or right of the vehicle’s forward direction. It will require pitching in
the opposing direction to maintain a straight line while the elevator input is being applied.

* 10C Course Lock tracks left or right
To recreate this symptom, record home position and course in GPS mode and then take off and establish

initial hover in accordance with the Phantom 2 instructions. Switch to 10C Course Lock and apply forward
elevator. The Phantom 2 will track to the left or right by an amount equal to or greater than the magnetic
declination for that region. Reversing will do the opposite and bring the Phantom back on the same path.
This can be done at any point in the flight as the course lock is based on the initial heading recording at
power up.

* GPS mode circling in place (“toilet bow! effect”)

To recreate this symptom, you need to be in an area with a declination of +/-18 or higher. TBE will also
occur at the end of the J hook if the forward rate of movement is high enough. For users in very high
declination areas, record a home position and course in GPS mode and then take off and establish initial
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hover in accordance with the Phantom 2 instructions. Maintain a hover and the Phantom 2 will begin to
circle in place without any user input on the controls.
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USER REPORTS

As of April 23, 2014, ninety-five (95) users have reported the same specific symptoms described above. These
reports have been made through Internet forums. It is believed there are many other users affected that have yet
to be identified. All of these user reports come from areas with a magnetic declination of more than +/-10 degrees
including:

*  Western US and Canada

* Northeastern US and Canada
* Northeastern South America
*  Southern Africa

* Eastern Australia

* New Zealand

Phantom 2 users in areas with lesser magnetic declination have reported they do not experience these issues.
Users who have flown their Phantom 2 in multiple locations have reported the issue only happens in areas of high
magnetic declination. Users who have both Phantom 1 and Phantom 2 versions report that only the Phantom 2
suffers from these symptoms and the Phantom 1 is not affected.

The average declination of people reporting the issue is +15.05 in areas of positive declination and -14.85 in areas
of negative declination.

"G,

2010 Magnetic Declination Map of the World, source: NOAA, NGDC, CIRES

OBSERVATIONS

The following steps have been taken to observe the issue and rule out other problems or issues.

*  Firmware update: no effect (including 2.0 version firmware).
* IMU advanced calibration: no effect.

* Compass calibration: no effect.

* Degaussing compass: no effect.
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* Different flying locations in same region: no effect.

* Compass rotation: Adjusting the physical compass position in the direction of the declination to offset for
it (e.g. adding 12 degrees for an area with a declination of 12) will reduce the GPS mode curving after
going straight and 10C Course Lock error but does not fix either of them. It also introduces unusual flight
behavior given the compass is not square to the vehicle. Note that the Phantom 2 compass was not
designed to be rotated and the screws can come loose in flight given the compass doesn’t rest squarely
on the landing gear. Users also risk magnetizing the compass in the process of rotating it if they do not
use sufficiently demagnetized tools.

* ATTImode flight: ATTI (non-GPS mode) flight is not influenced by this problem.

* Adpation: The Naza flight controller appears to adapt to discrepancies between compass heading and GPS
course. Over the period of several minutes of flying the Phantom 2’s ability to fly straight will improve as
result. For example: In Los Angeles, where the declination is 12, it takes 5 to 7 minutes of flying for the
Naza to correct for the compass declination.

* Itis not believed that wind is a factor and users have reported this issue occurs in windless conditions as
often as it happens in windy conditions.

* TheJ hookissue has been reported in both Phantom 2 mode and Naza M mode as set in the Phantom 2
Assistant software.

DIAGNOSIS

There is no way for the user to correct for these flight problems in areas of high magnetic declination. GPS mode
and 10C Course Lock mode are both affected. ATTI mode and manual mode flight are not affected. In areas with a
very high declination this can cause significant navigation issues and potential for a fly away.

It is believed that this affects all Phantom 2 and Phantom 2 Vision systems. It does not appear to effect any of the
Phantom 1 versions. It appears the Naza does not correctly compensate for declination and as result it encounters
conflicting information in flight. The Naza does adapt for the discrepancy slowly and over a period of several
minutes it will begin to fly more straight. However, once the Phantom 2 is shut down, the adaptions are lost and
the issues will resurface in the next flight.

Rotating the compass as many people have suggested with the combined Naza GPS/compass puck is bad
workaround for the Phantom 2. The compass should be square to the vehicle and rotating the compass often leads
to errors in the other direction. Unlike the combined GPS/compass puck which sits on an adjustable pedestal, the
Phantom 2 has no easy way to rotate the compass. Screws can easily come loose and result in a flyaway.

IMPACT

The result of these issues is not trivial. Many users have returned their Phantom 2 to their dealer or to DJI believing
there was a defect as result of these symptoms. Upon receiving the replacement unit, they found it had the same
exact problems. Other users have reported that the inability to fly straight caused their Phantom 2 to crash and
they incurred a complete loss or costly repairs as result.

Meanwhile, all users impacted by this issue are unable to fly their Phantom 2 in the manner that they would
expect. This has impacted their ability to fly safely, to produce viral videos and to generally enjoy their investment.
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RECOMMENDATIONS

1. Provide a lookup table of all declinations around the world in the firmware. Change the startup process so
that when the Phantom 2 acquires a GPS position fix, it looks up the local declination and applies it to the
compass reading for the duration of the flight. The lookup table can be held in 1.6Kb and the coding to
achieve this functionality should not be difficult.

2. Make the compass adaption non-volatile so that At when the Phantom 2 is first flown, it may experience
the problems listed above for a short period but from that point forward it should fly straight. When in a
new region, the adaptions will take a few minutes to be completed but then the Phantom 2 will fly

straight in that new region.

Users of the DJI Phantom 2 (including the DJI Phantom 2 Vision) request that DJI incorporate one or both of these
fixes into a new version of the firmware. They also request that thorough testing is conducted in areas with high

magnetic declination.

CONCLUSION

There is a defect in the Phantom 2 (and Phantom 2 Vision) firmware that prevents these platforms from flying
straight in areas with high magnetic declination. It is causing users to return their Phantoms to dealers thinking
there is something wrong. Affected users cannot fly their Phantoms safely. There is no fix that the user can apply.
Many frustrated users are resorting to dangerous and unproven workarounds like rotating the compass which
does not fix the problem reliably and can be a cause for flyaways.

Written by:
lan Wood, dji@ianwood.com
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