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ABSTRACT

Magnetic field sensors are widely used in smart electronic systems for transportation, structural health moni-
toring, current sensing, geomagnetic navigation, and other applications. Among various sensor types, anisotropic
magnetoresistance (AMR) sensors are often selected for their compact size, high sensitivity, and low cost.
However, their performance is significantly affected by temperature-induced drift in magnetic field measure-
ments. This study evaluates the temperature stability of three AMR sensors — LSM303AGR, LIS3MDL, QMC5883L
— and a fluxgate sensor, DRV425. Results show that LSM303AGR demonstrates the best temperature stability in
magnetic fields under 100 pT, with an average drift of 24.8 nT/K, and a sensitivity drift of —488 ppm/K, while
LIS3MDL is suitable for measuring stronger fields due to its linear temperature characteristic despite a higher
drift of 152.9 nT/K. Sensor measurement drift amounts to 12 % to 76 % of magnetic field threshold over a 50 °C
range in practical reference application (10 pT), but algorithmic compensation using application-specific or
diverse datasets can reduce drift to as low as 4.9-7.9 % of the reference threshold in fields under 100 pT. These
findings highlight the importance of tailored compensation strategies when using AMR sensors for reliable long-
term magnetic field monitoring.

1. Introduction

Nowadays smart electronic systems rely heavily on magnetic field
measurement techniques to ensure their proper functionality. In smart
transportation systems magnetic field change across traffic lanes pro-
vides means to identify vehicles, calculate their speed and estimate
traffic [1-4]. By measuring magnetic field deviations across materials, it
is possible to evaluate their structural integrity, find defects [5-8].
Magnetic field measurement above a conductor is an alternative way to
assess current flowing through it [6,9]. Evaluating magnetic field vec-
tors direction is basis of geomagnetic navigation used in electronic
compasses, control units for satellites, unmanned aerial or underwater
vehicles [10,11].

Measurement of magnetic field can be performed using various types
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of magnetic sensors. In this paper properties and characteristics of
anisotropic magnetoresistance sensors (AMR) will be analyzed. Their
major advantages are the ease of manufacture, high sensitivity, and
compact footprint, which makes them low-cost and convenient [12-14].

However, their measurements suffer from temperature stability is-
sues — the readings drift as the temperature changes. This is a critical and
often limiting design factor for systems that need to measure the change
of magnetic field induction over an extended period. For example, the
practical importance of reliable sensor networks has been demonstrated
in critical applications such as cognitive radio-based medical sensor
networks for field hospitals [15] and long-term data collection and
analysis applications such as networks for smart agriculture [16].
Moreover, magnetic field sensors can be used in communication sys-
tems, for example, as receivers for low-frequency rotating permanent
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magnet antennas, allowing low-latency and low-attenuation directional
communication through concrete walls in pipeline monitoring systems
[17].

In literature, the effect of temperature drift on magnetic field sensor
measurements is considered to be linear [18]. It is described using two
terms — offset drift and sensitivity change [19].

Offset drift with coefficient k, (Fig. 1, right) is observed when no
external magnetic field is present (measurement is non-trivial as it re-
quires a Helmholtz coil) [20]. It affects the readings of the sensor by a
fixed amount, which is only dependent on the temperature:

B' =By +k,AT (€D)]

where B’ is the measured magnetic field, By is the initial magnetic field,
AT is the temperature change. Offset drift is measured in nT/K and has a
magnitude of, for example, 100 nT/K [21].

Sensitivity change, described by coefficient k;, depends on both the
temperature and the external magnetic field [20]:

B = By +kBoAT @

It is measured by subtracting the associated offset drift from the sensor
temperature characteristic. In general, as the magnetic field increases
away from O T, the temperature drift associated with the sensitivity
change increases in the opposite direction.

Sensitivity change is measured in ppm and has a magnitude of, for
example, 600 ppm/K [21].

The aggregate effect of temperature on the measurement can be
expressed as

B =By +k,AT +k;BoAT = By + kAT 3)

where k is the aggregate temperature coefficient measured in practical
applications

k = ko, + Bok; “4)

The temperature effect is large, often underestimated by manufacturers
[20], and should be considered in practical applications. Fig. 2 shows an
example of a LISSMDL magnetometer used in a parking sensor appli-
cation. In this instance, the magnetic field drift for the z-axis is around
45 uT with a temperature change of around 40 °C. This is significant in
comparison to the vehicle detection threshold of 10 pT.

2. Related works

Most existing literature on the temperature stability of magnetic field
sensors analyzes a single type of sensor. In [23] the difference between
magnetic field sensors from the same batch were analyzed. Measured
drift for the HMC1022 sensor was 20 pT over 76 °C.

[24] measured a temperature drift of 200 nT over 30 °C for the
HMC1001 sensor. They also theorized that the difference between
sensor temperature characteristics is caused by material temperature
dependence, which differs from sample to sample.

B k
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Fig. 1. Temperature effect mechanisms [22].
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Papers on developing novel types of sensors also provide useful in-
formation. [25] developed a new AMR sensor and measured its char-
acteristics — the uncompensated temperature coefficient of sensitivity
0.25 %/K and the offset drift 10 nT/K.

In a description by Honeywell [26], the sensitivity coefficient of the
HMC1201 sensor was measured at —2500 ppm/°C.

Other research focuses on measuring temperature stability for sen-
sors in existing applications. [27] determined that fluxgate sensors used
in observatory equipment (Narod triaxial ring-core, DMI FGE, LEMI-17,
and DIDD system) have a maximal residual of 2 nT over 50 °C temper-
ature range. [28] measured 4 nT offset drift and 35 % sensitivity change
over 400 °C for a bespoke magnetometer on a spacecraft.

[29] measured the effect of temperature on a compass — 0.1 ° over
1 °C. [30] determined that the sensor SFG-0.3 drifts by more than 1.5 %
of scale over the range of 80 °C.

Popularity of magnetic sensors rose in 1990 and since then more than
50 % of all patents using magnetic sensors were based on magnetore-
sistance principle. However, publications such as [31], which evaluate
and improve the properties of giant or tunnelling magnetoresistance
(GMR and TMR) sensors (this paper improves the linearity of the
Wheatstone bridge using an on-chip circuit) are significantly more
common, compared with AMR sensors. This shows a clear gap in sci-
entific literature [32].

Temperature drift represents a significant source of measurement
error in AMR sensors. Yet, this effect is frequently understated in
manufacturer datasheets [20], and comparative analyses of temperature
stability are lacking in academic works. Therefore, this paper aims to
compare sensitivity and offset drift of three AMR sensors and one flux-
gate sensor with optional algorithmic compensation methods. The
resulting benchmark is intended to aid the development of systems
requiring long-term magnetic field monitoring.

This paper expands on the work in Tamulynas et al. [22] where the
temperature drift characteristics of LSM303AGR sensors were analyzed.

3. Experimental setup

Four sensor models are analyzed: LISSMDL [33] and LSM303AGR
[34] by STMicroelectronics, QMC5883L [35] by QST, and a fluxgate
sensor DRV425 [36] by Texas Instruments. Their parameters are sum-
marized in Table 1.

LIS3MDL sensors have the highest sensitivity — their minimum field
range is configurable to 400 puT. On the other hand, they have the highest
value of noise and no internal temperature compensation algorithm.
LSM303AGR sensors have the lowest sensitivity and highest measurable
field range with configurable internal temperature compensation.
QMC5883L sensors are an intermediate choice — they offer high sensi-
tivity, average magnetic field range, and temperature drift compensa-
tion at the lowest price.

DRV425 fluxgate sensors have the lowest readings noise, best tem-
perature stability parameters (sensitivity and offset drift), and the
smallest hysteresis. Its measurable field range is up to 2 mT but it is also
the most expensive sensor of all four. All sensors operate in a similar
temperature range from —40 °C to 85 °C with the DRV425 being capable
of functioning at 150 °C.

Equipment used for data acquisition includes a 90 x 100 mm PCB
with 5 evenly spaced groups of 4 types of sensors for a total of 20
magnetic sensors (Fig. 3, a). SNOL 24/200 electric oven was used to
create and control the environment temperature. Magnetic sensor
readings were collected using an STM32 microcontroller and trans-
mitted via Wi-Fi (Fig. 3, b).

All measurement cycles started with the PCB being placed in the
oven and heated to 65 °C. After the temperature was reached, the oven
was turned off, and the sensor data was collected at 100 Hz as the
sensors and the PCB cooled down to 27 °C.

17 experiments were performed and analysed — 10 experiments in
magnetic field up to 100 uT and 7 experiments in magnetic fields 100 pT
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Fig. 2. The effect of temperature on an AMR sensor used in a parking sensor application.

Table 1
Summary of magnetic field sensor parameters.
Parameter Sensor
LIS3MDL LSM303AGR  QMC5883L DRV425
Magnetic field Max  £1600 +4915.2 +800 +2000
range, uT Min +400 +200
Sensitivity, Max 14.62@ 139.5 8.33@ 55.03
nT/LSB +400 pT +200 pT (Rhunt =
300 Q)
Min  58.45@ 160.5 33.33@ 750.43
+1600 pT +800 pT (Rshunt =
22 Q)
Sensitivity drift, %/°C - +0.03 - +7 ppm
FS
Linearity, %FS +0.12 — 0.1@+200 +0.1
pT
Hysteresis - - 0.3 %FS 14T @
—10 mT
to 10 mT
Offset, uT +100 +6 +1 +10
Offset drift, nT/°C - +30 - +5
Operating Max 85 85 85 150
temperature,  Min —40 —40 —40 -50
°C
Magnetic Max 1.16 (Z 0.849 - 0.048 +
readings axis) 0.433
noise, pT (from
ADC)
Min  0.905 (X 0.048 +
and Y 0.032
axis) (from
ADC)
Internal temperature - Configurable  Fixed -
compensation
Price, € 2.14 2.9 0.91 4.64

to 819 puT. In this paper, weaker than 100 pT external fields are referred
to as “normal”, ones exceeding this value — “strong”.

Magnetic field readings of the x, y, and z axes were collected for
LSM303AGR, LIS3BMDL, QMC5883L sensors, and of the z axis for
DRV425 sensors. During the experiments, the magnetic field range of
LIS3MDL sensors was set to 400 puT, LSM303AGR + 4915.2 pT,
QMC5883L + 800 pT. The range of DRV425 was set to £100 pT in
“normal” magnetic fields and +1000 pT in “strong” magnetic fields.

4. Results

LIS3MDL sensor in the temperature range from 30 °C to 65 °C shows
consistently linear magnetic drift characteristic (Fig. 4). As the tem-
perature increases, so does the absolute value of the measured magnetic
field. The average noise measured was 0.75 pT.

The plot of the temperature coefficient k against the external mag-
netic field By displays a consistent linear dependence (Fig. 5). The
aggregate temperature coefficient follows a downward trend as the
value of the external magnetic field increases.

The average LIS3MDL sensor has an offset coefficient k, = 13.9 nT/K
and sensitivity coefficient ks = —803 ppm/K based on the linear trend-
line fitted to this data. A statistical summary of measured coefficient
values is presented at the end of the paper, in Table 2.

The offset and sensitivity of individual sensor axes have smaller
confidence intervals (CIs) compared to the sensors overall. However,
their size is not consistent (Fig. 6 shows one of the sensors with the
smallest individual axis CIs).

In any case, the coefficients differ between sensors of different or
even same type, and between axes of the same sensor. Near 0 T for any
specific axis (without external field), this distribution results in a change
of sign of k. Depending on the measurement, the coefficient can be
positive or negative. This behavior is observed for all types of sensors
analyzed in this paper.

Data from multiple measurements (Fig. 5) demonstrates that a gen-
eral trend exists regardless of differences between axes. It can be
approximated as a linear model with a 95 % CI of £330 nT/K.

In addition to the static temperature effect, a dynamic characteristic
(hysteresis) takes effect (Fig. 7). Most likely, its existence is caused by
nearby components (e.g., surface mount resistors or capacitors on a PCB)
inducing an additional magnetic field in the sensor due to their internal
magnetization as in Markevicius and Navikas [23]. In this figure, the
first thermal cycle has a significant difference between readings of the
heating and cooling cycles. Such an effect is no longer noticeable in
subsequent temperature cycles.

In practice, the effects of hysteresis can be avoided by using
demagnetization equipment or performing a thermal cycle — before
deploying each unit or periodically in case there is a risk of magneti-
zation in application.

LSM303AGR sensor, similarly to LIS3BMDL, has a linear temperature
characteristic (Fig. 8). However, the LSM303AGR features an internal
temperature compensation mechanism that significantly improves
temperature stability. When compensation is turned on, as a side effect,
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Fig. 3. Sensor printed circuit board (a) and the experiment setup (b).
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Fig. 4. Temperature drift of LIS3MDL readings and its linear trendline. —_—X —Y —Z
Fig. 6. x, y, and z-axis temperature characteristics of one LIS3MDL sensor.
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Fig. 5. Temperature coefficient dependence on external magnetic field with a

95 % confidence interval (shaded area) of LISSMDL sensor. Fig. 7. Data from the first and second thermal cycles of the LIS3MDL sensor

visualising thermal hysteresis.

Table 2
Temperature coefficient values for all sensors in “normal” fields.
Sensor LIS3SMDL LSM303AGR QMC5883L DRV425
k, nT/K Maximum 570.1 84.6 149.3 91.4
Average 152.9 24.8 46.3 20.8
Minimum 3.14 0.44 0.48 0.07
Measurement drift Maximum 28.51 4.23 7.46 4.57
AT = 50 K, puT Average 7.65 1.24 2.31 1.04
Minimum 0.16 0.022 0.024 0.004
ko, nT/K 139 1.3 7.6 1.8
ks, ppm/K -803 —488 —2231 —512
95 % CI, nT/K +330,6 +91,9 +122,4 +60,8
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Fig. 8. Effect of non-linear internal

LSM303AGR sensor.

temperature compensation of

it makes the characteristic non-linear in temperatures higher than 55 °C
or in “strong” fields. The non-linear characteristic can be approximated
using a second-order polynomial trendline. Measurement noise,
regardless of sensor configuration, is around +0.5 pT.

The coefficient dependence on the external magnetic field is also
linear (Fig. 9), though sensitivity ks of the LSM303AGR is smaller than
that of the LISBMDL (former has better temperature stability in “strong”
fields).

On average, LSM303AGR sensors have an offset coefficient k, = 1.3
nT/K and sensitivity coefficient ks = —488 ppm/K. The 95 % confidence
interval for the linear model is £92 nT/K.

QMC5883L sensor, similarly to the LSM303AGR sensor, has a tem-
perature compensation function. However, its behavior is discrete rather
than continuous - there are distinct jumps in the temperature charac-
teristic as shown in Fig. 10.

From the magnetic drift characteristic, significant periodic jumps can
be observed at a temperature change of 10.24 °C or 1024 LSB, given a
temperature sensitivity of 0.01°C/LSB. The jumps happen instanta-
neously at a single magnetic value reading and occur for all axes
simultaneously. The exact temperature of the jump is different across
sensors but is constant for a specific sensor even after multiple power
off-on cycles. The height of the jump increases with the magnitude of
the external magnetic field. Therefore, they are most noticeable during
experiments with “strong” fields.

For all sensors, one jump is missing in the region of 10 °C to 23 °C
(Fig. 11), which results in rotational symmetry based on the missing
jump point. If Ty is the symmetry point (reference temperature), then
the n-th jump location is

400
200
ES
= 0
v
-200
-400
-500 0 500
Bo, HT

Fig. 9. LSM303AGR temperature coefficient dependence on external mag-
netic field.
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Fig. 10. Temperature characteristic of QMC5883L sensor.
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Fig. 11. Non-existent jump at the temperature value of 19.89 °C for the
QMC5883L sensor.

T, = Ty +10.24n,n € 7\ {0} %)

Overall, the QMC5883L coefficient dependence on external magnetic
field is linear but large in magnitude (Fig. 12).

Its offset drift coefficient is ko, = 7.6 nT/K, sensitivity coefficient is kg
= —2231 ppm/K. The 95 % confidence interval for the linear model is
+122 nT/K. Measurement noise is around +0.75 pT.

DRV425 fluxgate sensor was selected for comparison with the AMR
sensors. Its temperature characteristic is linear (Fig. 13), although less
data is available due to the sensor measuring only z-axis instead of three
axes.

The measurement noise for this sensor is around +0.35 pT, offset
drift coefficient k, = 1.8 nT/K, sensitivity coefficient ks = —512 ppm/K.
The 95 % confidence interval for the linear model is 60 nT/K.

A summary of uncompensated sensor temperature coefficients

1000

K, nT/K
S

-1000

-500 0 500
Bj. UT

Fig. 12. Temperature coefficient dependence on external magnetic field of
QMC5883L sensor.
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Fig. 13. Temperature coefficient dependence on external magnetic field of
DRV425 sensor.

is given in Table 2. Average coefficient k is presented for measurements
in “normal” fields, for which the differences in k are mostly caused by
sensor differences and not differences in By. In addition, expected
measurement drift over AT = 50 K is given for reference in system
design.

Each type of sensor has a wide distribution of coefficient values.
Some tested units had excellent temperature stability down to 0.1 nT/K
while others had more than 1300 times worse coefficients (see DRV425
minimum and maximum values). The CI of the linear sensor model was
smallest for the sensors with the lowest ks (DRV425, LSM303AGR) and
largest for LISSMDL — 3.5 times larger than that of the LSM303AGR. The
CIs are visualized in Fig. 14.

In “normal” fields, the fluxgate sensor DRV425 was the most stable,
followed by LSM303AGR. LIS3MDL performed the worst, over 7 times
worse than DRV425. Similar characteristics were observed with
maximum coefficient values. All AMR sensors had similar noise ampli-
tudes at about two times larger than that of the DRV425.

The coefficient of sensitivity ks was the smallest for LSM303AGR —
with compensation enabled, it outperformed the fluxgate DRV425.
Largest ks was measured for QMC5883L, which makes the measurement
drift extreme at “strong” fields.

As seen in real-world applications, the temperature of AMR sensors
can change by 40 °C over just a few hours. Since the typical vehicle
detection threshold is 10 pT, the measured drift over 50 °C from Table 2
is significant: 76 % of threshold value for LIS3MDL, 12 % for
LSM303AGR, 23 % for QMC5883L and 10 % for DRV425.

5. Measurement drift compensation

Measurement drift of AMR sensors can be reduced by obtaining an
estimate of temperature coefficients k; and K, (or aggregate coefficient

K, nT/K

-1000
-400 -200 0 200 400
B:\ HT
""" LSM303AGR ===== LIS3MDL
“““ DRV425 masa QMCS5883L

Fig. 14. 95 % confidence intervals of the temperature coefficient linear models.
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K) and applying them to sensor readings to get the estimated field value
B =B — kAT, (6

where B’ is the measured magnetic field, AT is the temperature change.
This paper analyzes 3 compensation methods which were derived
from the methods described in [22]:

e Single-measurement compensation method — given one individual
sensor, one measurement (experimental procedure described in chapter
3) of K is performed and the coefficients K,, K}, K, are obtained; these
coefficients are applied to each axis of this individual sensor for any
subsequent measurements.
Multi-measurement compensation method — instead of one measure-
ment, 3 or more measurements are completed for one individual
sensor; K and K, are calculated for each axis from the linear trendline
of the gathered points; for each axis of any subsequent measure-
ments, the coefficient K is calculated and applied according to (6).
e Multi-sensor compensation method — instead of one individual sensor, 3
or more sensors are selected; combined K; and K, are calculated for all
axes; from there, the procedure is the same as for the multi-
measurement method.

These methods differ both in the difficulty of application and ex-
pected results. Multi-sensor compensation is most cost-effective since
measurements done on a test batch of sensors can be applied to sensors
in mass production. Multi-measurement compensation is only viable for
small samples because each sensor must be measured individually.
However, the methods consisting of several measurements offer better
statistical precision than single-shot compensation.

The effect of compensation methods is compared by calculating the
residual temperature coefficient

k=k-—k, %)

where k is the aggregate temperature coefficient measured in practical
applications, K — estimating temperature coefficient derived with
compensation methods.

The single-measurement method improved the temperature stability in
tests where the application magnetic field was similar (“strong” or
“normal”) to the measurement field. In “normal” fields, it reduced the
temperature coefficient by 11 % (LSM303AGR) to 81 % (LIS3MDL)
while in “strong” fields it reduced the coefficient by 33 % (QMC5883L)
to 88 % (DRV425).

Since this method assumes the sensitivity to be zero, the offset can
only be compensated for measurements in similar fields (e.g., “normal”
fields or permanent magnet in a fixed position). Single-measurement
compensation in weak fields does not apply to DRV425 because its co-
efficient CI is larger than the temperature coefficient k. Results for
different sensors are visualized in (Fig. 15 and Fig. 16).

The multi-measurement method consistently outperformed the single-
measurement method because it reduces the impact of outlier mea-
surements. If measurement dataset was collected in similar or diverse
fields (either the same strength magnetic field as in-application or combi-
nation of both “normal” and “strong” fields), it reduced the measurement
drift in “normal” fields by 10 % (DRV425) to 88 % (LIS3MDL) and in
“strong” fields by 81 % (LSM303AGR) to 98 % (QMC5883L).

Measurements in “strong” fields cannot be used to compensate
measurements in weak fields due to large measurement confidence in-
tervals, except for LISBMDL - the coefficient CI itself is large enough
compared to measurement CI. Additionally, there was not enough data
for DRV425 to perform both measurement and application in “strong”
fields.

The multi-sensor method is only applicable to applications in “strong”
fields where the differences between sensors are small compared to the
measured field. In “normal” fields, it only improved temperature
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Fig. 15. Residual temperature coefficient after compensation when the measurement and application fields are under 100 pT.
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Fig. 16. Residual temperature coefficient after compensation when the measurement and application fields over 100 pT.

stability for QMC5883L (50 %) because of its large k. In “strong” fields,
this method improved stability for LSM303AGR (74 %), QMC8553L (92
%), and DRV425 (86 %) but not LISBMDL because of its large CI.

These results show that while compensation for the measurement
drift is possible, its effect is different for the two types of measured
external field (“normal” or “strong”). For the calculation of ks and K, the
measurement dataset must be similar to application conditions
(“normal” or “strong” field) or have a diverse range of field values. This
is necessary because measurements in “normal” fields depend mainly on
K, and lead to inaccurate K; estimates, while measurements in “strong”
fields depend mainly on K; and lead to inaccurate K, estimates.

Overall, single-measurement and multi-measurement methods can
be applied in “normal” fields, which results in QMC5883L being the
most stable sensor (median k = 8.2 nT/K), followed by LSM303AGR
with multi-measurement compensation method. Though single-
measurement and multi-measurement methods improved the stability
of LIS3MDL, it is still the least stable sensor.

The multi-measurement method is not recommended - it is much
more labor-intensive but yields only up to 2 times better temperature
stability. The multi-sensor method does not improve stability due to
offset drift differences between sensors.

In “strong” fields, multi-measurement and multi-sensor methods are
applicable. Using the multi-measurement method reduces drift up to 98
% — the most stable sensor is LISSMDL, followed by QMC5883L.

Multi-sensor method is labor-efficient but less effective. In “strong”
fields it is applicable for all sensors except LISSMDL which has a large
coefficient CI. This method improves stability up to 92 %, with the best
results achieved with the LSM303AGR sensor.

In practical applications, compensation reduces temperature drift in
“normal” fields to below 10 % of vehicle detection threshold. Multi-
measurement method results in 7.9 % drift for LISSMDL, 4.9 % for
LSM303AGR, 8.2 % for QMC5883L, 6.8 % for DRV425. Single-
measurement method results are approximately two times worse.

6. Conclusions

Temperature-induced magnetic measurement drift of anisotropic
magnetoresistance sensors LSM303AGR, LIS3MDL, QMC5883L, and
fluxgate sensor DRV425 were evaluated. The LISSMDL and DRV425
measurements have linear temperature characteristics, while
LSM303AGR has a non-linear characteristic above 55 °C or in magnetic
fields above 100 pT, QMC5883L has a sawtooth characteristic due to
internal compensation. Of the tested AMR sensors, LSM303AGR has the
best average temperature stability at 24.8 nT/K in magnetic fields below
100 pT and sensitivity drift of —488 ppm/K. LIS3BMDL sensor has the
worst average temperature stability at 152.9 nT/K but it can be used in
stronger magnetic fields as it has a linear temperature characteristic.

AMR sensors should not be used for long-term magnetic field mea-
surement without algorithmic compensation because their drift over the
range of 50 °C amounts to 12 % to 76 % of reference vehicle detection
threshold (10 pT). Compensation methods with a specifically selected
dataset (tailored to application magnetic field or diverse) can improve
temperature stability. Single-measurement and multi-measurement
methods can be used for applications in magnetic fields below 100 pT,
leading to reduced drift of 4.9 % to 7.9 % of reference threshold. Multi-
measurement and multi-sensor methods can be used in stronger
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magnetic fields.

Future work based on this research could focus on verifying the
applicability of temperature compensation methods. Most importantly,
it could include experiments in different magnetic field sensor applica-
tions and analysis of the initial and compensated temperature related
errors.
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