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(57) Abstract: When detecting a maladjusted brake component on a commercial vehicle, wheel end temperature is determined as
a function of resistance measured by a wheel speed sensor at a wheel end. The measured temperature is compared to low and high
temperature thresholds defined by a thermal model, as well as to one or more other wheel speed sensor temperatures. If the measured
temperature is below the low temperature threshold and substantially ditferent than the one or more other wheel speed sensors, the
brake is determined to be under-adjusted and brake force at the under-adjusted brake is increased. If the measured temperature is above
the high temperature threshold and substantially different than the one or more other wheel speed sensors, then the brake is determined
to be over-adjusted, and brake force is reduced or modulated at the over-adjusted brake to prevent overheating.
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BRAKE ADJUSTMENT DETECTION USING WHEEL SPEED SENSOR
BASED THERMAL MEASUREMENT

BACKGROUND

The present application finds particular application in commercial vehicle brake systems.
However, it will be appreciated that the described techniques may also find application in other
vehicle safety systems, or other vehicle braking systems.

When conventional commercial vehicle brakes are out of adjustment, without driver
inspection they may go undetected thereby detrimentally impact vehicle braking performance.
Under-adjusted brakes which do not deliver as much brake pressure as desired may increase
stopping distance. Over-adjusted brakes may overheat, impacting braking performance and
damaging components.

Conventional brake monitoring approaches involve estimating rotor temperature based on
wheel speed. As the vehicle is further decelerated during braking, the rotor temperature estimate
is updated based on an estimated active cooling value and vehicle load. The rotor temperature
estimate is used to warn the driver and assist with braking determinations.

The present innovation provides new and improved systems and methods that facilitate
detecting a maladjusted brake using temperature measured at the wheel end and adjusting
pressure applied by the maladjusted brake to improve safety and mitigate overheating, which

overcome the above-referenced problems and others.

SUMMARY

In accordance with one aspect, a system that facilitates identifying and compensating for
a maladjusted brake component in a commercial vehicle comprises a plurality of wheel speed
sensor inputs for receiving wheel speed sensor signals from a plurality of associated wheel speed
sensors installed at associated wheel ends, each comprising a brake component. The system

further comprises a processor with control logic configured to receive a resistance value of an
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individual wheel speed sensor, and determine a temperature of the individual wheel speed sensor
as a function of the resistance value and ambient temperature. The control logic is further
configured to compare the determined temperature to a predefined expected temperature range
for the received resistance value, and if the determined temperature is not in the predefined
expected temperature range, compare the determined temperature to at least one other
determined wheel speed sensor temperature. Additionally, the control logic is configured to
determine that the determined temperature is not within a predefined percentage of the at least
one other determined wheel speed sensor temperature, and generate and transmit an adjustment
signal to a maladjusted brake to compensate for the maladjustment.

In accordance with another aspect, a processor comprising control logic for identifying
and compensating for a maladjusted brake component on a commercial vehicle is configured to
receive resistance values of a plurality of individual wheel speed sensors located at respective
wheel ends of the commercial vehicle, each wheel end comprising a brake component, and
further configured to determine a temperature of the individual wheel speed sensor as a function
of the resistance value and ambient temperature. The processor is further configured to compare
the determined temperature to a predefined expected temperature range for the received
resistance value, and if the determined temperature is not in the predefined expected temperature
range, compare the determined temperature to at least one other determined wheel speed sensor
temperature. Additionally, the control logic is configured to determine that the determined
temperature is not within a predefined percentage of the at least one other determined wheel
speed sensor temperature, and generate and transmit an adjustment signal to a maladjusted brake
to compensate for the maladjustment.

In accordance with another aspect, a method of identifying and compensating for a
maladjusted brake component on a commercial vehicle comprises receiving resistance values of
a plurality of individual wheel speed sensors located at respective wheel ends of the commercial
vehicle, each wheel end comprising a brake component, and determining a temperature of the an
individual wheel speed sensor as a function of its resistance value and ambient temperature. The
method further comprises comparing the determined temperature to a predefined expected
temperature range for the received resistance value, and if the determined temperature is not in

the predefined expected temperature range, comparing the determined temperature to at least one
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other determined wheel speed sensor temperature. Additionally, the method comprises
determining that the determined temperature is not within a predefined percentage of the at least
one other determined wheel speed sensor temperature, and generating and transmitting an
adjustment signal to a maladjusted brake to compensate for the maladjustment.

In accordance with another aspect, an apparatus that facilitates identifying and
compensating for a maladjusted brake component in a commercial vehicle comprises means for
receiving wheel speed sensor signals from a plurality of associated wheel speed sensors installed
at associated wheel ends, each wheel end comprising a brake component, and further comprising
means for receiving a resistance value of an individual wheel speed sensor, and means for
determining a temperature of the individual wheel speed sensor as a function of the resistance
value and ambient temperature. The apparatus further comprises means for comparing the
determined temperature to a predefined expected temperature range for the received resistance
value, and if the determined temperature is not in the predefined expected temperature range,
comparing the determined temperature to at least one other determined wheel speed sensor
temperature. Additionally, the apparatus comprises means for determining that the determined
temperature is not within a predefined percentage of the at least one other determined wheel
speed sensor temperature, and means for generating and transmitting an adjustment signal to a
maladjusted brake to compensate for the maladjustment.

One advantage is that maladjusted brakes can be detected without manual inspection.

Another advantage is that vehicle safety is improved.

Another advantage is that brake component life is extended.

Still further advantages of the subject innovation will be appreciated by those of ordinary

skill in the art upon reading and understanding the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

The innovation may take form in various components and arrangements of components,
and in various steps and arrangements of steps. The drawings are only for purposes of

illustrating various aspects and are not to be construed as limiting the invention.
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FIGURE 1 illustrates a system that facilitates detecting a maladjusted brake condition on
a commercial vehicle based on temperature measured by wheel speed sensors at each wheel end,
in accordance with one or more aspects described herein.

FIGURE 2 illustrates a method for identifying and compensating for a maladjusted brake
on a commercial vehicle, in accordance with one or more features described herein.

FIGURE 3 illustrates a method of modulating brake force at an over-adjusted brake.

FIGURE 4 illustrates a graph that shows a proportional relationship between sensor
temperature (short-dashed line), sensor resistance (solid line) and rotor temperature (long-dashed

line), in accordance with various aspects described herein.

DETAILED DESCRIPTION

The foregoing problems are overcome by the herein-described systems and methods,
which facilitate using a brake application estimated temperature for comparison to an actual
temperature measured as a function the wheel speed sensor resistance or directly by a
temperature sensor at the wheel end. The brake temperature as measured by the wheel speed
sensor is used in conjunction with a thermal model based in the brake controller to detect a
maladjusted brake condition.

FIGURE 1 illustrates a system 10 that facilitates detecting a maladjusted brake condition
on a commercial vehicle based on temperature measured by wheel speed sensors at each wheel
end, in accordance with one or more aspects described herein. The brake temperature as
measured by the wheel speed sensor can be used in conjunction with a thermal model based in
the brake controller to detect an under-adjusted or over-adjusted brake. A properly adjusted
brake system absorbs a specific amount of energy for a given brake type, application pressure,
and wheel speed. For instance, if the brake temperature (as detected by the wheel speed sensor)
is below the modeled system temperature for a predetermined number of brake applications that
are above predetermined pressure and predetermined speed, then the control logic notifies the
operator that the braking system is out of adjustment-under adjusted.

Similarly, this approach can be applied to detect an over-adjusted foundation brake.

Fundamentally, the brake controller knows when the driver applies the brakes and the speed of

-4 -



10

15

20

25

30

WO 2019/023029 PCT/US2018/042786

the vehicle. The brake controller calculates the distance the vehicle has traveled using the wheel
speed information and monitors the foundation braking using, e.g., the electronic stability
program (ESP) Brake Demand Pressure Sensors (BDPS). The thermal model indicates when the
brakes are sufficiently cool from the last braking event. This information is compared to the
detected wheel speed sensor based brake temperature. When the measured temperature is greater
than the estimated temperature, then an over-adjusted brake is indicated. Thus, using resistance
information form the existing wheel speed sensors, the number of brake applications, and
distance traveled, the actual brake temperature can be estimated and compared to a brake
temperature inferred from the wheel speed sensor resistance.

The system 10 includes a plurality of wheel speed sensors 17a, 17b, 17c, 17d. There may
be more or fewer wheel speed sensors depending on the configuration of the commercial vehicle,
such as whether the commercial vehicle is a tractor trailer combination vehicle. Each wheel
speed sensor 17a, 17b, 17¢, 17d is installed as part of the braking system at each individual
wheel end, each of which comprises at least one brake component (BC) 32a, 32b, 32¢, 32d for
which a determination is made regarding whether a maladjustment condition exists. In one
embodiment, there may be one wheel speed sensor per wheel end. In another embodiment, the
wheel speed sensors may be installed on only one axle of a tandem axle tractor or trailer. The
wheel speed sensor 17a, 17b, 17¢, 17d is installed proximate to an associated exciter ring at each
wheel end (not shown).

Each wheel speed sensor 17a, 17b, 17¢, 17d has a nominal resistance value. For example,
each wheel speed sensor 17a, 17b, 17¢, 17d may have a nominal resistance value of about 1200
ohms, representing the resistance of the wheel speed sensor when exposed to a temperature of
about 25°C. Each wheel speed sensor 17a, 17b, 17¢, 17d transmits a wheel speed signal at a
frequency indicative of the speed of rotation of the wheel end. The amplitude of the wheel speed
signal is indicative of the distance the wheel speed sensor 17a, 17b, 17¢c, 17d is from the
associated exciter ring. In one embodiment, the wheel speed sensors 17a, 17b, 17¢, 17d may be
of the type WS-24™ wheel speed sensors from Bendix Commercial Vehicle Systems LLC of
Elyria, Ohio.

The system 10 further includes a controller 12 configured to determine a

maladjusted brake condition. The controller 12 may also include functionality for antilock
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braking or stability control. The controller 12 includes a plurality of wheel speed inputs, such as
four wheel speed inputs 16a, 16b, 16¢, 16d, for receiving individual wheel speed sensor signals
from wheel speed sensors 17a, 17b, 17¢c, 17d. The location of installation of wheel speed sensor
17a at the front left wheel end of the vehicle is known by its connection to the wheel speed
sensor input 16a, which is associated with the front left wheel end of the vehicle, for example.
The controller 12 includes as many wheel speed inputs as there are wheel speed sensors in the
system 10.

The controller 12 may include a resistance determining circuit 18 for determining the
resistance value of the wheel speed sensors 17a, 17b, 17¢, 17d connected to the controller 12 at
the four wheel speed inputs 16a, 16b, 16¢, 16d. The resistance determining circuit 18 may be an
analog circuit or an application specific integrated circuit.

The controller 12 includes an output 24 for communicating a signal indicating a
maladjusted brake condition. The output 24 may be connected to a driver indicator device 26, or
may communicate with a vehicle communications bus (not shown). The driver indicator device
26 may be a lamp or other display device that will indicate a maladjusted brake condition.

The controller 12 may include an input 28 for receiving a signal indicative of the ambient
temperature around the vehicle from an ambient temperature sensor 30. The temperature sensor
30 is located on the vehicle at a location away from any of the wheel speed sensors and should
not be located near a vehicle component that generates heat as part of the vehicle operation.
Alternatively, the ambient temperature value may be available from another controller and
received over the vehicle communications bus.

The controller 12 includes a processor having control logic 14 for performing the
maladjusted brake condition determining functions. The control logic 14 communicates with four
wheel speed sensor inputs 16a, 16b, 16¢c, 16d, the resistance determining circuit 18 and the
output 24. The control logic 14 of the controller 12 receives wheel speed signal information via
the wheel speed sensor inputs 16a, 16b, 16¢, 16d. From the wheel speed signal information, the
control logic 14 determines individual wheel speed, the speed of the vehicle and an air gap speed
limit indicative of the air gap that exists between each wheel speed sensor and the associated
exciter ring. The control logic 14 receives the resistance value of each individual wheel speed

sensor from the resistance determining circuit 18. From the resistance value, the control logic 14
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determines a temperature value of each wheel speed sensor location, such as by performing a
table lookup that correlates resistance to temperature while accounting or adjusting for ambient
temperature measured by the temperature sensor 30. In one embodiment, the control logic 14
may use the information from the ambient temperature sensor 30 in determining an ambient
compensated low resistance threshold and first and second high resistance threshold. The control
logic 14 sends a signal indicative of the condition of each wheel end via the control output 24.
The control logic 14 may also include a timer.

Once the control logic 14 has determined the temperature at a given wheel speed sensor
17a, 17b, 17¢, 17d, the control logic compares the temperature to a predefined temperature range
between first and second temperature thresholds defined by a thermal model (see, e.g., Figure 4),
which may be adjusted for ambient temperature, in order to determine whether the determined
temperature is within the predefined range. A temperature that is above the predefined range
(i.e., above the second predetermined threshold) can indicate that the brake at the wheel at which
the given speed sensor is located is over-adjusted, causing the brake to apply too much force and
thus overheat. A temperature that is below the predefined range (i.e., below the first
predetermined threshold) can indicate that the brake is under-adjusted, causing the brake to
provide insufficient brake force.

If the temperature at a given wheel speed sensor is determined to be outside the
predefined temperature range, the temperature at the given wheel speed sensor is compared by
the control logic 14 to one or more other wheel speed sensor temperatures to identify a high or
low speed sensor temperature relative to the other speed sensor temperature(s). The comparison
can be made, for instance, between left and right wheel ends on a common axle, between wheel
ends on different axles on a common side of the vehicle, between the instant wheel speed sensor
and all other wheel speed sensors, etc. For instance, if the wheel speed sensor on the right
(passenger) side of the wheel end of the steering axle has a temperature that is outside the
predefined rage, then its temperature can be compared to the temperature determined at the
wheel speed sensor on the left (driver) side of the steering axle.

A speed sensor temperature that is above (e.g., 5% higher, 10% higher, or some other
predetermined percentage, etc.) the other speed sensors’ temperatures to which the given wheel

speed sensor’s temperature is compared indicates that the brake at the wheel end at which the
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high-temperature speed sensor is located is over-adjusted, causing the brake to apply too much
force and thus overheat. A temperature that is below (e.g., 5% lower, 10% lower, or some other
predetermined percentage, etc.) the other speed sensors’ temperatures indicates that the brake is
under-adjusted, causing the brake to provide insufficient brake force.

In the event of an under-adjusted brake, the control logic 14 transmits an adjustment
signal to the maladjusted brake and/or other properly adjusted brakes. For instance, in the case
of an under-adjusted brake, an adjustment signal is transmitted to cause the brake to apply
additional force in order to bring the brake force up to a level consistent with a properly-adjusted
brake. In the case of an over-adjusted brake, the adjustment signal is configured to cause the
brake to reduce its braking force to prevent overheating. In this case, additional adjustment
signals can be sent to properly adjusted brakes to cause them to apply additional force in order to
compensate for the reduced brake force at the over-adjusted brake.

The adjustment signal sent to an over-adjusted brake may comprise a command to
modulate the application of the over-adjusted brake in a manner that still provides driver
requested brake force to the wheel end but reduces total application time to mitigate overheating.
For instance, the over-adjusted brake can be modulated to have a duty cycle of, e.g., 75% or
some other predetermined or dynamically determined duty cycle. According to an example, the
over-adjusted brake can be modulated to apply force for 0.75 seconds and then release for 0.25
seconds, repeatedly. In this manner, heat generation is reduced, and the repeated engagement
and disengagement of the brake provides haptic feedback to the driver, in addition to any visible
indicators that may be provided to the driver (e.g., a lamp or indictor in the vehicle cab). The
duty cycle used to modulate the over-adjusted brake may be adjusted to be larger or smaller as a
function of vehicle load as well as to make the haptic feedback more perceptible to the driver.
Additionally, force applied at properly-adjusted brakes may be increased to compensate for the
force reduction caused at the modulated brake.

In another embodiment, the duty cycle can be reduced incrementally at predefined
intervals. For instance, when the measured temperature indicates an over-adjusted brake, the
duty cycle for application of that brake during a braking event can be reduced to 0.9 for, e.g., 10
seconds. If the temperature subsequently measured at the wheel speed sensor for that wheel end

is still above the predetermined second threshold as defined by the thermal model, then the duty
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cycle can be reduced to 0.8 for an additional 10 seconds, and so on. Once the measured
temperature is within the range specified by the thermal model, the duty cycle can be stabilized
and brake temperature maintained until the vehicle can be serviced. Additionally, this feature
provides variable haptic feedback to the driver, which can be indicative of the severity of the
over-adjustment since a smaller duty cycle correlates to larger braking interruptions that can be
felt by the driver.

It will be understood that the control logic 14 may include volatile, non-volatile memory,
solid state memory, flash memory, random-access memory (RAM), read-only memory (ROM),
electronic erasable programmable read-only memory (EEPROM), variants of the foregoing
memory types, combinations thereof, and/or any other type(s) of memory suitable for providing
the described functionality and/or storing computer-executable instructions for execution by the
control logic 14. Additionally, “module,” as used herein denotes a set of computer-executable
instructions (e.g., a routine, sub-routine, program, application, or the like) that is persistently
stored on the computer-readable medium or memory for execution by the processor.

In another embodiment, the temperature at each wheel end is measured by a dedicated
temperature sensor. The measured temperature is compared by the control logic 14 to first and
second predetermined thresholds defined by the thermal model. When the measured temperature
is below the first predetermined threshold, the brake is determined to be under-adjusted and the
control logic sends an adjustment signal to increase brake force at the maladjusted brake as
described above with regard to Figure 1. When the measured temperature is above the second
predetermined threshold, the brake is determined to be over-adjusted and the control logic sends
an adjustment signal to reduce brake force at the maladjusted brake as described above with
regard to Figure 1.

FIGURE 2 illustrates a method for identifying and compensating for a maladjusted brake
on a commercial vehicle, in accordance with one or more features described herein. At 102,
vehicle speed information is received. An indication of brake pressure application is received at
104. At 106, a foundation brake application value is received. At 108, the vehicle speed
information, brake pressure information, and foundation brake application value are employed to

generate or obtain a thermal estimate of the temperature(s) at the wheel ends of the vehicle,
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which is used to set first and second predetermined temperature thresholds (which are
subsequently respectively employed at 114 and 120).

At 110, resistance values from a plurality of individual wheel speed sensors located at
respective wheel ends of the commercial vehicle are received. At 112, a temperature of an
individual wheel speed sensor is determined as a function of its resistance value and ambient
temperature at the vehicle. At 114, a determination is made regarding whether the determined
temperature is below the first predetermined temperature threshold. When the determined
temperature is below the first predetermined temperature threshold, then at 116 a comparison is
made between the instant wheel speed sensor temperature and the temperature of at least one
other wheel speed sensor on the vehicle. The comparison can be made, for instance, between left
and right wheel ends on a common axle, between wheel ends on different axles on a common
side of the vehicle, between the instant wheel speed sensor and all other wheel speed sensors, etc.
At 118, a determination is made that the maladjustment condition is an under-adjusted condition
if the instant wheels speed sensor temperature is different than the temperature of the other wheel
speed sensor(s) to which it is compared, and an adjustment signal is generated and transmitted.
The adjustment signal comprises instructions to increase brake force at the maladjusted brake by
a predetermined amount as a function of a difference between the determined temperature and
the first predetermined temperature threshold.

If the determined temperature is not below the first predetermined threshold, then at 120 a
determination is made regarding whether the determined temperature is above a second
predetermined temperature threshold, which is higher than the first predetermined temperature
threshold. If not, then at 122 the brake at the wheel end associated with the given wheel speed
sensor is determined to be properly adjusted. When the determined temperature is above the
second predetermined temperature threshold, then at 124 a comparison is made between the
instant wheel speed sensor temperature and the temperature of at least one other wheel speed
sensor on the vehicle on the vehicle. The comparison can be made, for instance, between left and
right wheel ends on a common axle, between wheel ends on different axles on a common side of
the vehicle, between the instant wheel speed sensor and all other wheel speed sensors, etc. At
126 a determination is made that the maladjustment condition is an over-adjusted condition if the

instant wheels speed sensor temperature is different than the temperature of the other wheel
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speed sensor(s) to which it is compared, and an adjustment signal is generated and transmitted.
The adjustment signal may comprise instructions to decrease brake force at the maladjusted
brake by a predetermined amount as a function of a difference between the determined
temperature and the second predetermined temperature threshold.

In another embodiment, adjustment signals can be sent to one or more properly-adjusted
brakes to compensate for the adjustment to the maladjusted brake. For instance, if brake force is
reduced at the maladjusted brake, then brake force at the properly-adjusted brakes can be
increased to compensate.

FIGURE 3 illustrates a method of modulating brake force at an over-adjusted brake to
reduce brake temperature to an acceptable level to mitigate the potential for a hazardous
condition until the vehicle can be safely stopped and/or properly serviced. At 150, a brake
controller receives an indication of an over-adjusted brake as determined from temperature
measured at the wheel end where the brake is located. The indication indicates that the
temperature measured at the wheel end is above a predetermined temperature threshold such as
the second predetermined temperature threshold described with regard to Figures 1 and 2. At
152, a duty cycle for application of the brake is reduced so that brake application is modulated in
order to reduce heat generation. At 154, after a predetermined time period, temperature at the
wheel end is re-measured, and a determination is made regarding whether the measured
temperature is below the second predetermined threshold. If not, then the method reverts to 152
for further iteration until the temperature at the wheel end is below the second predetermined
threshold. Once this occurs, then at 156, the duty cycle is stabilized until the vehicle can be
stopped and/or serviced.

FIGURE 4 illustrates a graph 250 that shows a proportional relationship between sensor
temperature (short-dashed line), sensor resistance (solid line) and rotor temperature (long-dashed
line), after a brake application (at about time 11:38) and a brake release (at about time 12:00) in
accordance with various aspects described herein. A thermal model based on the relationship
represented by the graph 250 can be used, for example, in conjunction with the system of Figure
1 or the method of Figure 2 when defining the first and second predetermined thresholds. For
example, a first predetermined threshold can be set at 150 degrees Celsius. According to Figure

4, the sensor resistance is expected to be about 2.4 kiloohms at 150 degrees Celsius. Therefore
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temperature at the wheel end can be deduced using the thermal model and resistance of the wheel
speed sensor received at the controller. However, the herein-described systems and methods are
not limited to the thermal model represented by the graph 250, and other thermal models may be
used in conjunction with the herein-described systems and methods as will be appreciated by
those of skill in the art.

The innovation has been described with reference to several embodiments. Modifications
and alterations may occur to others upon reading and understanding the preceding detailed
description. It is intended that the innovation be construed as including all such modifications
and alterations insofar as they come within the scope of the appended claims or the equivalents

thereof.

-12 -
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CLAIMS

Having thus described the preferred embodiments, the invention is now claimed

to be:

1. A system that facilitates identifying and compensating for a maladjusted brake
component in a commercial vehicle, comprising:

a plurality of wheel speed sensor inputs for receiving wheel speed sensor signals from a
plurality of associated wheel speed sensors installed at associated wheel ends each comprising a
brake component; and

a processor with control logic, the control logic being configured to:

receive a resistance value of an individual wheel speed sensor;

determine a temperature of the individual wheel speed sensor as a function of the
resistance value and ambient temperature;

compare the determined temperature to a predefined expected temperature range
for the received resistance value;

if the determined temperature is not in the predefined expected temperature range,
compare the determined temperature to at least one other determined wheel speed sensor
temperature;

determine that the determined temperature is not within a predefined percentage
of the at least one other determined wheel speed sensor temperature;

and

generate and transmit an adjustment signal to the maladjusted brake component to

compensate for the maladjustment.

2. The system according to claim 1, wherein when the determined temperature is
below a first predetermined temperature threshold, the control logic is further configured to
determine that the maladjusted brake component is in an under-adjusted brake component, and

the adjustment signal comprises instructions to increase brake force at the maladjusted brake
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component by a predetermined amount as a function of a difference between the determined

temperature and the first predetermined temperature threshold.

3. The system according to claim 1, wherein when the determined temperature is
above a second predetermined temperature threshold, the control logic is further configured to

determine that the maladjustment brake component is in an over-adjusted condition.

4. The system according to claim 3, wherein the adjustment signal comprises
instructions to decrease brake force at the maladjusted brake component by a predetermined
amount as a function of a difference between the determined temperature and the second

predetermined temperature threshold.

5. The system according to claim 4, wherein the adjustment signal comprises
instructions to decrease the brake force at the maladjusted brake component by modulating brake
application such that the maladjusted brake component is not continuously actuated during a

braking event.

6. The system according to claim 4, wherein the adjustment signal comprises
instructions to decrease the brake force at the maladjusted brake component by reducing a duty
cycle of the maladjusted brake component until the determined temperature falls below the

second predetermined threshold.

7. The system according to claim 6, wherein adjustment signal comprises
instructions to reduce the duty cycle of the maladjusted brake component in predefined
increments at predefined intervals until the determined temperature is below the second

predetermined threshold.

8. The system according to claim 1, wherein the control logic is further configured to

generate and transmit one or more additional adjustment signals to one or more properly adjusted
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brake components to increase brake force at the properly-adjusted brake components when the

maladjusted brake component is determined to be an under-adjusted brake component.

0. The system according to claim 1, wherein the control logic is further configured to
transmit an alert signal to alert a driver of the vehicle upon detection of a maladjusted brake

component.

10. A processor comprising control logic for identifying and compensating for a
maladjusted brake component on a commercial vehicle, the control logic being configured to:

receive a resistance values of a plurality of individual wheel speed sensors located
at respective wheel ends of the commercial vehicle, each wheel end comprising a brake
component;

determine a temperature of the individual wheel speed sensor as a function of the
resistance value and ambient temperature;

compare the determined temperature to a predefined expected temperature range
for the received resistance value;

if the determined temperature is not in the predefined expected temperature range,
compare the determined temperature to at least one other determined wheel speed sensor
temperature;

determine that the determined temperature is not within a predefined percentage
of the at least one other determined wheel speed sensor temperature; and

generate and transmit an adjustment signal to the maladjusted brake component to

compensate for the maladjustment.

11.  The processor according to claim 10, wherein when the determined temperature is
below a first predetermined temperature threshold, the control logic is further configured to
determine that the maladjusted brake component is an under-adjusted brake component, and the
adjustment signal comprises instructions to increase brake force at the maladjusted brake
component by a predetermined amount as a function of a difference between the determined

temperature and the first predetermined temperature threshold.
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12.  The processor according to claim 10, wherein when the determined temperature is
above a second predetermined temperature threshold, the control logic is further configured to

determine that the maladjusted brake component is an over-adjusted brake component.

13. The processor according to claim 12, wherein the adjustment signal comprises
instructions to decrease brake force at the maladjusted brake component by a predetermined
amount as a function of a difference between the determined temperature and the second

predetermined temperature threshold.

14. The processor according to claim 13, wherein the adjustment signal comprises
instructions to decrease the brake force at the maladjusted brake component by modulating brake
application such that the maladjusted brake component is not continuously actuated during a

braking event.

15. The processor according to claim 13, wherein the adjustment signal comprises
instructions to decrease the brake force at the maladjusted brake component by reducing a duty
cycle of the maladjusted brake component to a level the determined temperature to fall below the

second predetermined threshold.

16. The processor according to claim 15, wherein adjustment signal comprises
instructions to reduce the duty cycle of the maladjusted brake component in predefined
increments at predefined intervals until the determined temperature is below the second

predetermined threshold.

17. The processor according to claim 10, wherein the control logic is further
configured to generate and transmit one or more additional adjustment signals to one or more
properly adjusted brake components to increase brake force at the properly-adjusted brake
components when the maladjusted brake component is determined to be an under-adjusted brake

component.
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18. The processor according to claim 10, wherein the control logic is further
configured to transmit an alert signal to alert a driver of the vehicle upon detection of a

maladjusted brake component.

19. A method of identifying and compensating for a maladjusted brake component on
a commercial vehicle, the method comprising:

receiving a resistance values of a plurality of individual wheel speed sensors located at
respective wheel ends of the commercial vehicle, each wheel end comprising a brake component;

determining a temperature of the an individual wheel speed sensor as a function of its
resistance value and ambient temperature;

comparing the determined temperature to a predefined expected temperature range for the
received resistance value;

if the determined temperature is not in the predefined expected temperature range,
comparing the determined temperature to at least one other determined wheel speed sensor
temperature;

determining that the determined temperature is not within a predefined percentage of the
at least one other determined wheel speed sensor temperature; and

generating and transmitting an adjustment signal to the maladjusted brake component to

compensate for the maladjustment.

20. The method according to claim 19, further comprising, when the determined
temperature is below a first predetermined temperature threshold, determining that the
maladjusted brake component is an under-adjusted brake component, wherein the adjustment
signal comprises instructions to increase brake force at the maladjusted brake component by a
predetermined amount as a function of a difference between the determined temperature and the

first predetermined temperature threshold.
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21. The method according to claim 10, further comprising, when the determined
temperature is above a second predetermined temperature threshold, determining that the

maladjusted brake component is an over-adjusted brake component.

22. The method according to claim 21, wherein the adjustment signal comprises
instructions to decrease brake force at the maladjusted brake component by a predetermined
amount as a function of a difference between the determined temperature and the second

predetermined temperature threshold.

23. The method according to claim 21, wherein the adjustment signal comprises
instructions to decrease the brake force at the maladjusted brake component by reducing a duty
cycle of the maladjusted brake component to a level the determined temperature to fall below the

second predetermined threshold.

24, The method according to claim 23, wherein adjustment signal comprises
instructions to reduce the duty cycle of the maladjusted brake component in predefined
increments at predefined intervals until the determined temperature is below the second

predetermined threshold.

25.  The method according to claim 19, further comprising generating and transmitting
one or more additional adjustment signals to one or more properly adjusted brake components to
increase brake force at the properly-adjusted brake components when the maladjusted brake

component is determined to be an under-adjusted brake component.

26. An apparatus that facilitates identifying and compensating for a maladjusted brake
component in a commercial vehicle, comprising:

means for receiving wheel speed sensor signals from a plurality of associated wheel
speed sensors installed at associated wheel ends, each wheel end comprising a brake component;
and

means for receiving a resistance value of an individual wheel speed sensor;
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means for determining a temperature of the individual wheel speed sensor as a function of
the resistance value and ambient temperature;

means for comparing the determined temperature to a predefined expected temperature
range for the received resistance value;

wherein if the determined temperature is not in the predefined expected temperature
range, the means for comparing compares the determined temperature to at least one other
determined wheel speed sensor temperature;

means for determining that the determined temperature is not within a predefined
percentage of the at least one other determined wheel speed sensor temperature;

and

means for generating and transmitting an adjustment signal to the maladjusted brake

component to compensate for the maladjustment.
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