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WIRELESS WHEEL SPEED SENSOR 

FIELD OF INVENTION 

0001. The present invention relates generally to sensing 
circuitry, and more particularly to a wireless sensing unit 
suitable for use in an automobile to sense wheel speed. 

BACKGROUND OF THE INVENTION 

0002. It can be appreciated that difficulties exist with 
regard to utilizing (e.g., positioning, associating and/or 
accessing) sensors in certain environments. In automotive 
applications, for example, sensors may be located in remote 
locations relative to a control unit. Such sensors may also be 
located in hard to reach places and/or harsh operating envi 
ronments that are difficult to access, particularly after the 
vehicle is in operation. For example, sensors may be located 
in and/or on a tire to sense tire pressure, within a seat to sense 
seat position and/or the presence, absence and/or weight of a 
passenger in a seat, on an undercarriage or frame to sense a 
ride height of a vehicle, in a carburetor and/or engine to sense 
temperatures and/or pressures therein (e.g., of an accelerant 
Such as gasoline), in a fluid compartment (e.g., gastank, oil 
pan, radiator, etc.) to sense fluid levels, etc. 
0003. Additionally, wiring along with associated wiring 
harnesses are generally utilized to carry output signals from 
the sensors and/or to Supply operating power to Such sensors. 
It can be appreciated that installing the sensors and making all 
the necessary wiring connections can be time consuming and 
labor intensive. Moreover, the physical connections can 
become overstressed and fail so that communications and/or 
electrical operations are interrupted. As such, it can be appre 
ciated that there are an abundance of cost, reliability and/or 
safety issues that would make it desirable to facilitate wireless 
communications, particularly in automotive sensing applica 
tions. 

SUMMARY OF THE INVENTION 

0004. The following presents a simplified summary of the 
invention in order to provide a basic understanding of some 
aspects of the invention. This Summary is not an extensive 
overview of the invention. It is intended neither to identify key 
or critical elements of the invention nor to delineate the scope 
of the invention. Rather, its primary purpose is merely to 
present one or more concepts of the invention in a simplified 
form as a prelude to the more detailed description that is 
presented later. One or more aspects of the present invention 
are directed to a wireless sensor system that can facilitate 
wireless manipulation or control over one or more devices on 
an automobile. 
0005. In accordance with one or more aspects of the 
present invention, a wireless sensing system is disclosed, 
where the system has particular application to sensing the 
speed of a vehicle wheel, for example. To sense wheel speed, 
a sensing unit senses changes in magnetic flux and wirelessly 
relays a signal indicative thereof back to a base station or 
control unit. 
0006 To the accomplishment of the foregoing and related 
ends, the following description and annexed drawings set 
forth in detail certain illustrative aspects and implementations 
of the invention. These are indicative of but a few of the 
various ways in which one or more aspects of the present 
invention may be employed. Other aspects, advantages and 
novel features of the invention will become apparent from the 
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following detailed description of the invention when consid 
ered in conjunction with the annexed drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 FIG. 1 is a system level block diagram illustrating a 
wireless sensor unit and an associated control module accord 
ing to one or more aspects of the present invention. 
0008 FIG. 2 is a plan view of a vehicle illustrating one or 
more automotive applications for a sensor unit according to 
one or more aspects of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0009. One or more aspects of the present invention are 
described with reference to the drawings, wherein like refer 
ence numerals are generally utilized to refer to like elements 
throughout, and wherein the various structures are not neces 
sarily drawn to scale. It will be appreciated that where like 
acts, events, elements, layers, structures, etc. are reproduced, 
Subsequent (redundant) discussions of the same may be omit 
ted for the sake of brevity. In the following description, for 
purposes of explanation, numerous specific details are set 
forth in order to provide a thorough understanding of one or 
more aspects of the present invention. It may be evident, 
however, to one of ordinary skill in the art that one or more 
aspects of the present invention may be practiced with a lesser 
degree of these specific details. In other instances, known 
structures are shown in diagrammatic form in order to facili 
tate describing one or more aspects of the present invention. 
0010 FIG. 1 illustrates a wireless sensor component 102 
and its operative association with an electronic control unit 
(ECU) component 104 according to one or more aspects of 
the present invention. The sensor component 102 comprises a 
battery or other type of energy or power source 106, which 
generally delivers relatively low power, such as from a low 
Voltage (e.g., a few Volt) Supply, for example. A sensor 108 is 
operatively coupled to the power source 106 and to an appli 
cation specific integrated circuit (ASIC) component 110. 
which is in turn operatively coupled to a UHF transmitter/ 
transceiver component 112 and an associated antenna 114. In 
the illustrated example, the power source 106 is also opera 
tively coupled to the ASIC 110 and transceiver 112 compo 
nents to provide operating power thereto. 
0011. The sensor component 108 is configured to sense a 
particular condition, Such as the speed of a rotating automo 
tive wheel, for example. The ASIC component 110 thus 
receives one or more readings taken by the sensor 108 indica 
tive of the sensed condition(s) generally in the form of one 
or more signals from the sensor 108. The ASIC 110 processes 
or conditions the signals to yield a data signal or data gram 
therefrom, and forwards the same onto the transceiver com 
ponent 112 for transmission thereby with the associated 
antenna 114 to an appropriate ECU component 104. The 
ASIC component 110 may also associate identification data, 
Such as an address, etc., with the datagram or data packet. The 
identification data may be with regard to the particular sensor 
108 from which the data originated and/or the condition(s) 
sensed by the sensor 108, such as the particular automotive 
wheel whose speed is being monitored, for example. In any 
event, the data may be transmitted by a failsafe transmission 
protocol. Such as Manchester code, for example, to encrypt 
the data. With Manchester coding, for example, a clock signal 



US 2009/O15331.6 A1 

is incorporated in the data being sent. The data is sent asyn 
chronously and the clock frequency is extracted to read the 
data. 
0012. It will be appreciated that the ASIC component 110 

is illustrated in phantom in FIG. 1 because Some sensing 
arrangements in accordance with one or more aspects of the 
present invention may not require Such a component. For 
example, where the sensor component 108, or an element 
thereof, is formed out of a semiconductor material. Such as 
silicon, for example, and that material deflects or is otherwise 
physically manipulated or distressed in sensing an operating 
condition, for example, signal conditioning circuitry could be 
integrated into the semiconductor material. In this situation, 
the transceiver component 112 could be directly coupled to 
the sensor component 108, and any identification data may 
identify the individual data signal, which would still, of 
course, relate back to the condition being sensed. Addition 
ally, it will be appreciated that the while an ASIC is depicted 
in the illustrated example, any suitable type of signal condi 
tioning mechanism, such as a state machine and/or micro 
controller, for example, could be utilized to effect the same or 
a similar functionality according to one or more aspects of the 
present invention. 
0013. In the illustrated example, the ECU or control mod 
ule component 104 comprises an antenna 118 associated with 
a UHF receiver/transceiver component 120 to facilitate 
receiving signals transmitted from the sensor component 102 
and/or other components. It will be appreciated that the oper 
ating frequencies of the sensor 102 and control module 104 
components, which generally operate in UHF, may be based 
upon a crystal reference and geographic region of operation. 
0014. Although not illustrated, it will be appreciated that 
the ECU component 104 generally comprises additional cir 
cuitry, such as an ASIC, state machine and/or micro controller 
component, for example, operatively coupled to the trans 
ceiver component 120 to decode and/or further process sig 
nals received thereby. For example, the ECU component 104 
may thereby ascertain wheel speed for display to a user and/or 
for use in controlling certain vehicle systems and/or opera 
tions, for example. By way of example, since the ECU com 
ponent 104 and the sensor component 102 may both comprise 
transceiver components, the ECU component 104 can send a 
control signal to the sensor unit 102 to regulate the operation 
thereof. Such as in response to a reading taken by the sensor 
component 102, for example. Where the sensor component 
102 senses Zero speed for a predefined period of time, for 
example, the ECU component 104 can send a control signal to 
the sensor component 102 instructing the sensor component 
102 to run a self diagnostic to see if the sensor component 102 
is operating properly. If, in return, the ECU component 104 
receives a signal indicating that the sensor component 102 is 
operating properly, the ECU component 104 can then instruct 
the sensor component 102 to go into a sleep mode to conserve 
(battery) power since the vehicle may be stopped. For 
example, the engine of the vehicle may still be running to 
keep the occupants of the vehicle warm, for example, but the 
vehicle may not be moving. 
0015. It will be appreciated that multiple sensor compo 
nents 102 and multiple control module components 104 may 
be operated within range of one another in certain applica 
tions, such as in sensing the speed of multiple wheels on an 
automobile, for example. In this situation, the multiple sensor 
components 102 and/or control module components 104 can 
be outfitted with respective identification mechanisms, such 
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as address generation and/or encoding circuitry, for example. 
Such circuitry may be comprised within state machine, micro 
controller and/or ASIC components, for example, so that 
particular sensor components 102 and control module com 
ponents 104 have to “match up' before certain communica 
tions and/or actions can take place. 
0016. By way of example, four different sensor compo 
nents 102 can be utilized to sense the respective speeds of the 
four different wheels of an automobile. As such, the sensors 
each broadcast within range of one or more control module 
components 104. Associating identification data with the sen 
Sor components 102 and/or the control module components 
104 allows the speed of each individual wheel to be deter 
mined. This may allow a control module 104 to determine, for 
example, whether the car is making a turn. For example, 
where the two driver side wheels are rotating faster than the 
two passenger side wheels, the control module 104 may 
deduce that the vehicle is making a right hand turn. Further, 
the relative speed of the driver side wheels to the passenger 
side wheels may provide an indication as to how sharp of a 
turn the vehicle is making, where a sharper turn (e.g., that has 
a smaller radius) will cause the outside wheels to rotate faster 
than the inside wheels. This information can be used to auto 
matically stiffen pneumatic shocks, for example, on the driver 
side of the vehicle to deter a roll over condition. The same is 
true with regard to a left hand turn, where the passenger side 
wheels would rotate faster than the driverside wheels. 
0017 Turning to FIG.2, an implementation of one or more 
sensor components 102 and a control module component 104 
in a vehicle is illustrated according to one or more aspects of 
the present invention. In the illustrated example, respective 
sensor components 102, such as that illustrated in FIG. 1, are 
operatively associated with the driver side front 102a, driver 
side rear 102b, passenger side front 102c and passenger side 
rear 102d wheels of a motor vehicle 150, and a control module 
component or ECU 104 is more centrally located within the 
vehicle 150, such as in the dashboard of the vehicle 150, for 
example. 
0018. The sensor components 102 can sense the respective 
speeds of the wheels by sensing changes in magnetic flux, for 
example. More particularly, respective sensors 108 (FIG. 1) 
of the sensor components 102 can be situated on the vehicle 
chassis near bearings of the wheels 102a, 102b, 102c, 102d. 
Magnetic encoders can be located on the wheels so that the 
sensors 108 can sense a change in magnetic flux as the as the 
wheels and thus the magnetic encoders rotate. Certain mag 
netic signal characteristics can correspond to rotational 
speed. For example, sine waves may be indicative of rota 
tional wheel speeds. The sensed magnetic flux and changes 
thereto are converted to respective data signals by condition 
ing circuitry 110 in the sensing units 102. The respective data 
signals are wirelessly relayed by transceivers 112 and asso 
ciated antennas 114 to the control module 104 according to 
one or more aspects of the present invention. 
0019. It will be appreciated that implementing such a 
wireless communication and/or control system in automotive 
applications has numerous advantageous. For example, wir 
ing and/or wiring harnesses are generally required to provide 
power and a path for signals used for communication, sensing 
and/or actuations in automotive applications. This can be 
expensive and laborintensive to install, particularly where the 
wiring has to be routed through hard to reach places. Accord 
ingly, reducing the amount of wiring necessary in a vehicle, as 
provided for by one or more aspects of the present invention, 
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is an attractive prospect since it can reduce costs associated 
with producing, operating and maintaining vehicles. For 
example, in addition to reducing the costs of raw materials 
necessary for producing a vehicle, reducing the amount of 
wiring in the vehicle can lighten the vehicle, which translates 
into fuel savings. Similarly, designing a vehicle is made easier 
and less constrained since little to no consideration has to be 
given to the placement and/or routing of wiring and har 
nesses. Additionally, sensor 102 and control module 104 
components (and Subcomponents thereof) described herein 
can be integrated into vehicles as modular components that 
can be easily and inexpensively swapped into and out of 
vehicles (e.g., where they become outdated and/or fail to 
operate as desired). Accordingly, outfitting a vehicle with one 
or more sensor 102 and control module 104 components as 
described herein leads to a safer and more economical vehicle 
that is, easier and less costly to operate and maintain. 
0020. Although the invention has been shown and 
described with respect to one or more implementations, 
equivalent alterations and modifications will occur to others 
skilled in the art based upon a reading and understanding of 
this specification and the annexed drawings. The invention 
includes all such modifications and alterations. With regard to 
the various functions performed by the above described com 
ponents (assemblies, devices, circuits, etc.), the terms (in 
cluding reference to a “means') used to describe Such com 
ponents are intended to correspond, unless otherwise 
indicated, to any component which performs the specified 
function of the described component (i.e., that is functionally 
equivalent), even though not structurally equivalent to the 
disclosed structure which performs the function in the herein 
illustrated exemplary implementations of the invention. In 
addition, while a particular feature of the invention may have 
been disclosed with respect to only one of several implemen 
tations, such feature may be combined with one or more other 
features of the other implementations as may be desired and 
advantageous for any given or particular application. Further 
more, to the extent that the terms “includes”, “having”, “has”. 
“with', or variants thereof are used in either the detailed 
description or the claims, such terms are intended to be inclu 
sive in a manner similar to the term "comprising.” Also, the 
term “exemplary” as utilized herein merely means an 
example, rather than the best. 

1. A sensor component configured to sense a speed of a 
motor vehicle wheel, comprising: 

a sensor configured to provide one or more readings indica 
tive of the speed of the wheel; 

conditioning circuitry operatively coupled to the sensor 
and configured to condition the readings taken by the 
sensor into a data gram indicative of the speed of the 
wheel; and 

a transmitter operatively coupled to the conditioning cir 
cuitry and configured to wirelessly transmit the data 
gram, 

an antenna operatively coupled to the transmitter to facili 
tate transmission of the data gram; and 

a power Supply operatively coupled to the sensor, condi 
tioning circuitry and transmitter to provide operating 
power thereto. 

2. The sensor component of claim 1, wherein the condi 
tioning circuitry is further configured to associate identifica 
tion data with the data gram indicative of the wheel whose 
speed is being sensed. 
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3. The sensor component of claim 2, wherein the sensor is 
part of a sensing system that comprises multiple sensor com 
ponents operative to measure respective speeds of multiple 
wheels of the vehicle. 

4. The sensor component of claim 3, wherein the multiple 
sensor components transmit respective data grams having 
associated identification data corresponding to the wheels 
being sensed. 

5. The sensor component of claim 4, wherein the respective 
data grams are transmitted to a control module component. 

6. The sensor component of claim 5, wherein the control 
module component utilizes the data grams to determine 
whether the vehicle is making a turn. 

7. The sensor component of claim 6, wherein the control 
module component further utilizes the data grams to deter a 
roll over condition. 

8. The sensor component of claim 7, wherein the control 
module component comprises: 

a transceiver configured to receive wireless transmissions 
from the sensor, and to transmit control signals; and 

an antenna operatively coupled to the transceiver to facili 
tate transmissions and receptions made thereby. 

9. The sensor component of claim 1, wherein the sensor 
senses the speed of the wheel by sensing changes in magnetic 
flux. 

10. The sensor component of claim 1, wherein the sensor is 
situated on a vehicle chassis near a wheel bearing and senses 
changes in magnetic flux developed from a magnetic source 
operatively associated with the rotating wheel. 

11. The sensor component of claim 1, wherein the signal 
conditioning circuitry comprises at least one of a state 
machine, micro controller and ASIC. 

12. A sensing system for wirelessly sensing wheel speed in 
a motor vehicle, comprising: 

a sensor component configured to sense wheel speed, the 
sensor component, comprising: 
a sensor configured to provide one or more readings 

indicative of a speed of a wheel, the sensor being 
situated on a vehicle chassis near a wheel bearing and 
configured to sense the wheel speed by sensing 
changes in magnetic flux developed from a magnetic 
Source operatively associated with the rotating wheel; 

conditioning circuitry operatively coupled to the sensor 
and configured to condition the readings taken by the 
sensor into data grams indicative of the speed of the 
wheel, and to associate identification data with the 
data grams indicative of the wheel whose speed is 
being sensed; and 

a first transceiver operatively coupled to the condition 
ing circuitry and configured to wirelessly transmit the 
data gram; 

a first antenna operatively coupled to the first transceiver 
to facilitate transmission of the data gram; and 

a power Supply operatively coupled to the sensor, con 
ditioning circuitry and transmitter to provide operat 
ing power thereto; and 

a control module component configured to receive and 
utilize wireless transmissions from the sensor compo 
nent, the control module component comprising: 
a second transceiver configured to receive wireless 

transmissions from the sensor, and to transmit control 
signals; and 
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a second antenna operatively coupled to the second 
transceiver to facilitate transmissions and receptions 
made thereby. 

13. The system of claim 12, wherein the control module 
component utilizes the data grams to determine whether the 
vehicle is making a turn. 

14. The system of claim 12, wherein the control module 
component utilizes the data grams to deter a roll over condi 
tion. 

15. A method of sensing the speed of a wheel of a motor 
vehicle, comprising: 

sensing changes in magnetic flux as the wheel rotates; 
conditioning the sensed changes into a data gram; and 
wirelessly transmitting the data gram to a control compo 

nent, 
wherein the control component causes a wheel sensor com 

ponent to run a self diagnostic after the wheel has not 
rotated for a predefined period of time, and further 
causes the wheel sensor component to enter a power 
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conservation mode if the self diagnostic reveals no 
defects in the operation of the sensor component. 

16. (canceled) 
17. The method of claim 15, further comprising: 
associating identification data indicative of the wheel being 

sensed with the data gram. 
18. The method of claim 17, wherein respective speeds of 

multiple vehicle wheels are sensed, the method further com 
prising: 

sensing respective changes in magnetic flux as the wheels 
rotate; 

conditioning the sensed changes into respective data 
grams; and 

wirelessly transmitting the data grams to the control com 
ponent. 

19. The method of claim 18, wherein the control compo 
nent utilizes the data grams to at least one of: 

ascertain whether the vehicle is making a turn, and 
deter a roll over condition. 

c c c c c 


