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A traffic radar system comprises a first radar transceiver , a 
second radar transceiver , a speed determining element , and 
a processing element . The first radar transceiver transmits 
and receives radar beams and generates a first electronic 
signal corresponding to the received radar beam . The second 
radar transceiver transmits and receives radar beams and 
generates a second electronic signal corresponding to the 
received radar beam . The speed determining element deter 
mines and outputs a speed of the patrol vehicle . The pro 
cessing element is configured to receive a plurality of digital 
data samples derived from the first or second electronic 
signals , receive the speed of the patrol vehicle , process the 
digital data samples to determine a relative speed of at least 
one target vehicle in the front zone or the rear zone , and 
convert the relative speed of the target vehicle to an absolute 
speed using the speed of the patrol vehicle . 
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TRAFFIC RADAR SYSTEM WITH PATROL behind the patrol vehicle . The second radar transceiver is 
VEHICLE SPEED DETECTION further configured to generate a second electronic signal 

corresponding to the received radar beam . The speed deter 
RELATED APPLICATIONS mining element is configured to determine and output a 

5 speed of the patrol vehicle . The processing element is 
The current patent application is a non - provisional appli- configured to receive a plurality of digital data samples 

cation which claims priority benefit to U.S. Provisional derived from the first or second electronic signals , receive 
Application No. 62 / 569,667 , entitled “ TRAFFIC RADAR the speed of the patrol vehicle , process the digital data 
SYSTEM WITH MULTIPLE ZONE TARGET DETEC samples to determine a relative speed of at least one target 
TION ” , and filed Oct. 9 , 2017 ; U.S. Provisional Application vehicle in the front zone or the rear zone , and convert the 
No. 62 / 569,923 , entitled “ GPS ASSISTED PATROL relative speed of the target vehicle to an absolute speed using 
SPEED SEARCH FOR DSP TRAFFIC RADAR ” , and filed the speed of the patrol vehicle . 
Oct. 9 , 2017 ; and U.S. Provisional Application No. 62/570 , Another embodiment of the invention provides a traffic 446 , entitled “ TRAFFIC RADAR SYSTEM WITH ELEC radar system comprising a first radar transceiver , a second TRONIC TUNING FORK TEST FEATURE ” , and filed Oct. radar transceiver , a speed determining element , and pro 10 , 2017. The earlier - filed provisional applications are cessing element . The first radar transceiver is configured to hereby incorporated by reference in their entireties into the transmit and receive radar beams from a front zone corre current application . sponding to area in front of a patrol vehicle . The first radar 

BACKGROUND OF THE INVENTION 20 transceiver is further configured to generate a first electronic 
signal corresponding to the received radar beam . The second 

Field of the Invention radar transceiver is configured to transmit and receive radar 
beams from a rear zone corresponding to area behind the 

Embodiments of the current invention relate to radar patrol vehicle . The second radar transceiver is further con 
systems that include patrol vehicle speed detectors to help 25 figured to generate a second electronic signal corresponding 
determine target vehicle speeds . to the received radar beam . The speed determining element 

is configured to receive and process radio frequency signals 
Description of the Related Art from a global navigation satellite system to determine and 

output a speed of the patrol vehicle . The processing element 
Traffic radio and ranging ( radar ) systems that are imple- 30 is configured to receive a plurality of digital data samples 

mented in law enforcement patrol vehicles typically include derived from the first or second electronic signals , receive at least one radar transceiver that transmits a radar beam and the speed of the patrol vehicle , perform a time domain to receives reflections of the radar beam as it bounces off of frequency domain conversion on the digital data samples target vehicles in a zone . The received reflections of the creating a plurality of frequency bins , each frequency bin radar beam are converted to an electronic signal which is 35 associated with a bin number , having a relative magnitude processed to determine the speeds of the target vehicles , 
which may then be displayed on a display . When using value , and corresponding to a speed of a vehicle , identify a 
various techniques to determine target vehicle speeds , it is range of frequency bin numbers that correspond to the speed 
necessary to know the speed of the patrol vehicle . Prior art of the patrol vehicle and form a patrol vehicle speed win 
traffic radar systems have accessed the patrol vehicle speed 40 dow , determine at least one group of successive frequency 
from the patrol vehicle itself . But , connecting the traffic bin numbers outside of the patrol vehicle speed window 
radar system to the patrol vehicle's speed detection elec- whose relative magnitude is greater than a spike threshold 
tronics may be difficult and time consuming . Furthermore , value , convert one frequency bin number in each group to 
each patrol vehicle make and / or model may use a different the relative speed of one target vehicle , and convert the 
protocol to output the patrol vehicle's speed , thereby requir- 45 relative speed of the target vehicle to an absolute speed using 
ing multiple software or firmware interfaces for the traffic the speed of the patrol vehicle . 
radar system to properly receive the patrol vehicle speed Yet another embodiment of the invention provides a 
from different vehicles . computer - implemented method for determining speeds of 

target vehicles using a traffic radar system . The method SUMMARY OF THE INVENTION comprises receiving a speed of a patrol vehicle from a speed 
determining element ; receiving a plurality of digital data Embodiments of the current invention solve the above 

mentioned problems and provide a distinct advance in the art samples derived from radar transceiver signals ; processing 
the digital data samples to determine a relative speed of at of traffic radar systems . An exemplary traffic radar system least one target vehicle in a front zone relative to the patrol includes a patrol vehicle speed detector that is independent 55 

from the patrol vehicle and thus requires no connection to vehicle or the rear zone relative to the patrol vehicle ; and 
the patrol vehicle and no specific vehicle software or firm converting the relative speed of the target vehicle to an 
ware interface . absolute speed using the speed of the patrol vehicle . 

The traffic radar system comprises a first radar transceiver , This summary is provided to introduce a selection of 
a second radar transceiver , a speed determining element , and 60 concepts in a simplified form that are further described 
a processing element . The first radar transceiver is config below in the detailed description . This summary is not 
ured to transmit and receive radar beams from a front zone intended to identify key features or essential features of the 
corresponding to area in front of a patrol vehicle . The first claimed subject matter , nor is it intended to be used to limit 
radar transceiver is further configured to generate a first the scope of the claimed subject matter . Other aspects and 
electronic signal corresponding to the received radar beam . 65 advantages of the current invention will be apparent from 
The second radar transceiver is configured to transmit and the following detailed description of the embodiments and 
receive radar beams from a rear zone corresponding to area the accompanying drawing figures . 
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BRIEF DESCRIPTION OF THE DRAWING The display 16 , the switch 18 , the ADC 20 , the speed 
FIGURES determining element 22 , the memory element 24 , and the 

processing element 26 generally form a main unit 34. The 
Embodiments of the current invention are described in main unit 34 may include additional components not shown 

detail below with reference to the attached drawing figures , 5 in the figures and not discussed in greater detail . The 
wherein : additional components may include a housing to retain the 
FIG . 1 is a schematic block diagram illustrating electronic electronic circuits , a communication element to provide 

components of a traffic radar system , constructed in accor wired or wireless communication with other devices , a user 
dance with various embodiments of the current invention ; interface to allow users to operate the system 10 , and so 
FIG . 2 is an environmental top view of a law enforcement 10 forth . The housing may also include a mount or hardware to mount the main unit 34 in or on the vehicle dashboard or patrol vehicle and a target vehicle , the law enforcement center console . patrol vehicle is equipped with the traffic radar system which The front radar transceiver 12 generally transmits and includes a front radar transceiver generating a first radar receives radio frequency ( RF ) electromagnetic radiation for beam and a rear radar transceiver generating a second radar 15 a radio detection and ranging ( radar ) application . The front beam ; radar transceiver 12 may include a transmitter 36A , a FIG . 3 is a schematic block diagram illustrating electronic receiver 38A , and an antenna 40A , as shown in FIG . 3. The components of the front radar transceiver assembly ; transmitter 36A may include electronic signal transmitting 
FIG . 4 is a schematic block diagram illustrating electronic circuits , such as oscillators , mixers , frequency multipliers , 

components of the rear radar transceiver assembly ; 20 filters , amplifiers , impedance matchers , and the like . The 
FIG . 5 is an example of a satellite data message output by transmitter 36A generates a first RF electronic signal with an 

a speed determining element ; exemplary frequency of approximately 35.5 gigahertz 
FIG . 6 is table explaining a format of the satellite data ( GHz ) , which is in the Ka band of radar frequency band 

message ; classification . The transmitter 36A may receive a signal or 
FIG . 7 is a plot of relative magnitude vs. frequency 25 data input that triggers it to generates the first RF electronic 

resulting from a fast Fourier transform calculation per- signal . Or , the transmitter 36A may generate the first RF 
formed on data from the front radar transceiver and the rear electronic signal on a regular , periodic basis . 
radar transceiver ; The receiver 38A may include electronic signal receiving 
FIG . 8 is a front view of at least a portion of a display of circuits , such as oscillators , mixers , matched filters , ampli 

a main unit of the traffic radar system ; 30 fiers , and the like . The receiver 38A may receive a second 
FIG . 9 is a table explaining a format of a data packet that RF electronic signal that includes reflection data resulting 

is stored in non - volatile memory during a data logging from reflections of a radar beam off of objects in the vicinity 
event ; and of the front radar transceiver 12. The receiver 38A may 

FIGS . 10A and 10B include a listing of at least a portion generate a front radar output electronic signal that has a 
of the steps of a computer - implemented method for deter- 35 lower frequency and still includes the reflection data . In 
mining speeds of target vehicles . various embodiments , the front radar output electronic sig 

The drawing figures do not limit the current invention to nal has a dual complex or quadrature ( I / Q ) format . The front 
the specific embodiments disclosed and described herein . radar output electronic signal is communicated to the main 
The drawings are not necessarily to scale , emphasis instead unit 34 . 
being placed upon clearly illustrating the principles of the 40 The antenna 40A generally transmits a first radar beam 42 
invention . and receives reflections of the radar beam 42 as it reflects 

from target vehicles 32. When the antenna 40A receives the 
DETAILED DESCRIPTION OF THE first RF electronic signal from the transmitter 36A , it trans 

EMBODIMENTS mits the first radar beam 42 , that is , radio wave electromag 
45 netic radiation forming the radar beam having an exemplary 

The following detailed description of the invention ref- frequency of approximately 35.5 GHz . When the antenna 
erences the accompanying drawings that illustrate specific 40A receives reflections of the first radar beam 42 , it 
embodiments in which the invention can be practiced . The generates the second RF electronic signal . The antenna 40A 
embodiments are intended to describe aspects of the inven- may be embodied by directional antennas such as a para 
tion in sufficient detail to enable those skilled in the art to 50 bolic antennas . The antenna 40A may transmit the first radar 
practice the invention . Other embodiments can be utilized beam 42 as shown in FIG . 2 , wherein the first radar beam 42 
and changes can be made without departing from the scope may have a width of approximately 12 degrees . The front 
of the present invention . The following detailed description radar transceiver 12 may be mounted or installed on the 
is , therefore , not to be taken in a limiting sense . The scope forward portion of the patrol vehicle , such as a hood , a grill , 
of the present invention is defined only by the appended 55 or a front bumper of the vehicle . Thus , the first radar beam 
claims , along with the full scope of equivalents to which 42 is transmitted in front of the patrol vehicle , also known 
such claims are entitled . as the " front zone ” . 

Referring to FIGS . 1 and 2 , a traffic radar system 10 , Referring to FIG . 4 , the rear radar transceiver 14 includes 
constructed in accordance with various embodiments of the a transmitter 36B , a receiver 38B , and an antenna 40B , each 
current invention , broadly comprises a front radar trans- 60 of which is substantially identical in structure and function 
ceiver 12 , a rear radar transceiver 14 , a display 16 , a switch to the like - named components described above for the front 
18 , an analog - to - digital converter ( ADC ) 20 , a speed deter- radar transceiver 12. The antenna 40B may transmit a 
mining element 22 , a memory element 24 , a processing second radar beam 44 as shown in FIG . 2 , wherein the 
element 26 , and a remote control 28. The traffic radar system second radar beam 44 may also have a width of approxi 
10 is typically installed in or on a law enforcement patrol 65 mately 12 degrees . The receiver 38B may generate a rear 
vehicle 30 and is utilized to monitor the speeds of ( target ) radar output electronic signal that varies according to reflec 
vehicles 32 on a roadway . tions of the second radar beam 44 received by the antenna 

2 
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40B . In various embodiments , the rear radar output elec- element 22 is embodied by the SE868K3 - A GNSS module 
tronic signal has a dual complex or quadrature ( 1 / Q ) format . from Telit Wireless Solutions of London , England UK . The 
The rear radar output electronic signal is communicated to speed determining element 22 may determine or receive 
the main unit 34. The rear radar transceiver 14 may be positioning or geolocation information from GNSS constel 
mounted or installed on the rear portion of the patrol vehicle , 5 lations at regular intervals over time and thus is operable to 
such as a trunk cover or a rear bumper of the vehicle . Thus , determine speed , or speed over ground , as well as heading , 
the second radar beam 44 is transmitted in the rear of the or course over ground . The speed determining element 22 
patrol vehicle , also known as the “ rear zone ” . communicates the patrol vehicle speed to the processing 

The display 16 may include video devices of the follow- element 26 , the memory element 24 , or both . The patrol 
ing types : light - emitting diode ( LED ) , organic LED 10 vehicle speed , along with other data , is output in a satellite 
( OLED ) , Light Emitting Polymer ( LEP ) or Polymer LED data message at regular intervals from the speed determining 
( PLED ) , liquid crystal display ( LCD ) , thin film transistor element 22 . 
( TFT ) LCD , LED side - lit or back - lit LCD , plasma , heads - up The memory element 24 may be embodied by devices or 
displays ( HUDs ) , or the like , or combinations thereof . The components that store data in general , and digital or binary 
display 16 may include a screen on which the information is 15 data in particular , and may include exemplary electronic 
presented , with the screen possessing a square or a rectan- hardware data storage devices or components such as read 
gular aspect ratio that may be viewed in either a landscape only memory ( ROM ) , programmable ROM , erasable pro 
or a portrait mode . In various embodiments , the display 16 grammable ROM , random - access memory ( RAM ) such as 
may also include a touch screen occupying the entire screen static RAM ( SRAM ) or dynamic RAM ( DRAM ) , cache 
or a portion thereof so that the display 16 functions as part 20 memory , hard disks , floppy disks , optical disks , flash 
of a user interface . The touch screen may allow the user to memory , thumb drives , universal serial bus ( USB ) drives , or 
interact with the main unit 34 by physically touching , the like , or combinations thereof . In some embodiments , the 
swiping , or gesturing on areas of the screen . memory element 24 may be embedded in , or packaged in the 
The switch 18 may have a double pole , double throw same package as , the processing element 26. The memory 

( DPDT ) configuration with a first pair of input contacts , a 25 element 24 may include , or may constitute , a “ computer 
second pair of input contacts , and a pair of output contacts . readable medium ” . The memory element 24 may store the 
The first input contacts are electrically connected to the front instructions , code , code statements , code segments , soft 
radar transceiver 12 and receive the front radar output ware , firmware , programs , applications , apps , services , dae 
electronic signal . The second input contacts are electrically mons , or the like that are executed by the processing element 
connected to the rear radar transceiver 14 and receive the 30 26. The memory element 24 may also store data that is 
rear radar output electronic signal . The output contacts may received by the processing element 26 or the device in which 
be electrically connected to the ADC 20. The switch 18 may the processing element 26 is implemented . The processing 
operate in one of two modes . In a first de , the output element 26 may further store data or intermediate results 
contacts receive the front radar output electronic signal . In generated during processing , calculations , and / or computa 
a second mode , the output contacts receive the rear radar 35 tions as well as data or final results after processing , calcu 
output electronic signal . Selection of the mode is controlled lations , and / or computations . In addition , the memory ele 
by a switch control signal from the processing element 26 . ment 24 may store settings , data , documents , sound files , 

The ADC 20 receives the front radar output electronic photographs , movies , images , databases , and the like . 
signal or the rear radar output electronic signal from the The processing element 26 may comprise one or more 
switch 18. The ADC 20 includes electronic circuitry that 40 processors . The processing element 26 may include elec 
converts the analog electrical characteristics of the front tronic hardware components such as microprocessors 
radar output electronic signal or the rear radar output elec- ( single - core or multi - core ) , microcontrollers , digital signal 
tronic signal to a corresponding stream of sampled digital processors ( DSPs ) , field - programmable gate arrays ( FP 
data , which includes a plurality of samples , each sample GAs ) , analog and / or digital application - specific integrated 
representing a value of the signal . The ADC 20 communi- 45 circuits ( ASICs ) , or the like , or combinations thereof . The 
cates the sampled digital data stream of the front radar processing element 26 may generally execute , process , or 
output electronic signal or the rear radar output electronic run instructions , code , code segments , code statements , 
signal to the memory element 24 , the processing element 26 , software , firmware , programs , applications , apps , processes , 

services , daemons , or the like . The processing element 26 
The speed determining element 22 generally determines a 50 may also include hardware components such as registers , 

speed of the main unit 34 and by extension , the patrol finite - state machines , sequential and combinational logic , 
vehicle 30. The speed determining element 22 may receive and other electronic circuits that can perform the functions 
and process radio frequency ( RF ) signals from a multi- necessary for the operation of the current invention . In 
constellation global navigation satellite system ( GNSS ) such certain embodiments , the processing element 26 may 
as the global positioning system ( GPS ) , the GLONASS 55 include multiple computational components and functional 
system , the Galileo system , the quasi - zenith satellite system blocks that are packaged separately but function as a single 
( QZSS ) , and so forth . The speed determining element 22 unit . The processing element 26 may be in electronic com 
may also may receive and process RF signals from telecom- munication with the other electronic components through 
munications networks that provide or utilize Assisted GPS serial or parallel links that include universal busses , address 
( A - GPS ) . The speed determining element 22 may accom- 60 busses , data busses , control lines , and the like . The process 
pany or include an antenna to assist in receiving the satellite ing element 26 may be operable , configured , or programmed 
signals . The antenna may be a patch antenna , a linear to perform the following functions by utilizing hardware , 
antenna , or any other type of antenna that can be used with software , firmware , or combinations thereof . 
location or navigation devices . The speed determining ele- Before normal operation begins , the processing element 
ment 22 may include satellite navigation receivers , proces- 65 26 may execute an initialization process by first initializing 
sors , controllers , other computing devices , or combinations its own input / output ports . Then , the processing element 26 
thereof , and memory . An exemplary speed determining initializes the speed determining element 22 by sending a 

or both . 

ACI EXHIBIT  1001 
Page 12 of 18



a 

US 11,194,039 B2 
7 8 

series of command messages to the speed determining signal at a second level to set the switch 18 in the second 
element 22 to set the format of output from the speed mode such that the processing element 26 and the memory 
determining element 22 and improve its performance . The element 24 receive a plurality of rear radar digital data 
processing element 26 communicates a first command to the samples from the ADC 20. In the scan mode , the processing 
speed determining element 22 that sets a format of its 5 element 26 outputs the switch control signal at the first level 
satellite data message to an RMC message , or Recom- to set the switch 18 in the first mode for a first period of time 
mended Minimum Specific GNSS data . This reduces the and then outputs the switch control signal at the second level 
amount of data included in each satellite data message from to set the switch 18 in the second mode for a second period 
the speed determining element 22. The processing element of time such that the processing element 26 and the memory 
26 communicates a second command to the speed determin- 10 element 24 receive the front radar digital data samples for 
ing element 22 that decreases the time period between the first period of time and the rear radar digital data samples 
position fixes , which is when the speed determining element for the second period of time . The processing element 26 
22 determines its position , speed , and other data that is then toggles the level of the switch control signal between 
included in the satellite data message . The second command the first level and the second level in order to toggle the 
has the effect of increasing the number of satellite data 15 mode of the switch 18 between the first mode and the second 
messages that the speed determining element 22 can produce mode . Thus , the processing element 26 and the memory 
per second . An example of the second command sets the element 24 repeatedly receive the front radar digital data 
time period to 200 milliseconds , thereby setting the satellite samples for the first period of time and the rear radar digital 
data message rate to 5 times per second . The processing data samples for the second period of time . Typically , the 
element 26 communicates a third command to the speed 20 first period of time is the amount of time necessary for the 
determining element 22 that increases the bit communica- processing element 26 and the memory element 24 to 
tion rate output by the speed determining element 22. Thus , receive a certain , predetermined number of front radar 
each time the speed determining element 22 outputs the digital data samples , while the second period of time is the 
satellite data message , it generates the message more amount of time necessary for the processing element 26 and 
quickly . Other command messages may be sent to the speed 25 the memory element 24 to receive a certain , predetermined 
determining element 22 to further customize the data output . number of rear radar digital data samples . 
An example of the RMC - format satellite data message Whether the main unit 34 is in the front zone mode , the 

that is output from the speed determining element 22 is rear zone mode , or the scan mode , once the processing 
shown in FIG . 5. An explanation of the contents of the element 26 and the memory element 24 receive the prede 
satellite data message is shown in the table of FIG . 6. The 30 termined number of front radar digital data samples or rear 
table includes three columns : a first column that lists a radar digital data samples , the processing element 26 per 
plurality of fields that are included in each message , a forms a time domain to frequency domain conversion on the 
second column that lists an example of each field , and a third time - domain - based front or rear radar digital data samples . 
column that lists a description of each field or optional The processing element 26 may utilize a discrete Fourier 
values that could be included in each field . One of the fields 35 transform ( DFT ) , a fast Fourier transform ( FFT ) , or the like . 
in the satellite data message is “ Speed Over Ground ” , which Exemplary embodiments utilize the FFT . Thus , the prede 
is the speed of the patrol vehicle 30 around the time that the termined number of front or rear radar digital data samples 
satellite data message is generated . is an amount of samples necessary for the processing 
Once the speed determining element 22 has been properly element 26 to perform an M - point FFT , where M is a 2 " 

initialized , it communicates the satellite data message , with 40 value , such as 256 , 512 , 1024 , etc. The FFT calculation 
the format shown in FIG . 5 , to the processing element 26 produces a plurality of frequency bins , each frequency bin 
and / or the memory element 24 at a rate of 5 messages per associated with a bin number and having a relative magni 
second . The processing element 26 receives the satellite data tude value . In addition , each frequency bin may correspond , 
message and parses it to retrieve the value of the Speed Over or relate , to a speed of a vehicle . A plot 46 of the result of 
Ground field , which is the patrol vehicle speed . Since the 45 a random FFT calculation , i.e. , relative magnitude vs. fre 
Speed Over Ground is recorded by the speed determining quency bin , is shown in FIG . 7. Generally , the reflection of 
element 22 in units of knots , the processing element 26 the radar beam off of each target vehicle 32 produces a spike 
converts the value to units of miles per hour ( mph ) and 48 in the relative magnitude for a small number of adjacent 
kilometers per hour ( km / h or kph ) . Based on the value of the frequency bins in the plot 46 — the spike 48 being values of 
patrol vehicle speed , the processing element 26 sets a mode 50 the relative magnitude greater than a predetermined spike 
of speed detection to either “ stationary ” , if the patrol vehicle threshold . The processing element 26 may examine the 
speed is less than a first threshold speed for at least four relative magnitude associated with each frequency bin num 
consecutive satellite data messages , or “ moving ” , if the ber and compare the relative magnitude with the spike 
patrol vehicle speed is greater than a second threshold speed threshold . If the relative magnitude is above the spike 
for at least four consecutive satellite data messages . An 55 threshold for a group ( e.g. , four or five ) of successive bin 
exemplary first threshold speed is 1.1 mph . An exemplary numbers , then the processing element 26 determines that the 
second threshold speed is 3.1 mph . frequency bin numbers include a spike 48. The location of 
The main unit 34 operates in one of three modes a front the spike 48 , i.e. , the numbers of the frequency bins with the 

zone mode , a rear zone mode , and a scan mode . The mode relative magnitude above the spike threshold , corresponds 
is selected by a user , typically a law enforcement officer , 60 to , or varies according to , the relative speed of the target 
who selects the mode from the user interface of the main unit vehicle 32 . 
34. In the front zone mode , the processing element 26 In addition , the reflection of the radar beam off surround 
outputs the switch control signal at a first level to set the ing terrain relative to the patrol vehicle 30 produces a spike 
switch 18 in the first mode such that the processing element 50 in the plot 46. This must be accounted for when analyzing 
26 and the memory element 24 receive a plurality of front 65 the relative magnitude data to determine the speeds of target 
radar digital data samples from the ADC 20. In the rear zone vehicles 32. The processing element 26 converts the Speed 
mode , the processing element 26 outputs the switch control Over Ground speed value of the patrol vehicle 30 ( from the 
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speed determining element 22 ) to a frequency bin number . The target vehicle icon 60 being positioned below the patrol 
The processing element 26 may also create a patrol vehicle vehicle speed indication 54 indicates that the target vehicle 
speed window 52 , which includes the bin numbers that 32 is in the rear zone . 
correspond to the converted patrol vehicle speed frequency The processing element 26 may complete the target 
bin number plus 5 mph and minus 5 mph . The processing 5 vehicle speed determination process multiple times per 
element 26 identifies the patrol vehicle spike 50 by deter second , wherein the process includes : receiving the Speed mining which spike lies within the patrol vehicle speed Over Ground of the patrol vehicle 30 from the speed window 52. Hence , the processing element 26 determines determining element 22 , converting the speed to units of that the other spikes 48 outside of the patrol vehicle speed miles per hour , receiving front or rear radar digital data window 52 belong to target vehicles 32. In the exemplary 10 samples , converting the radar digital data samples to fre plot 46 of FIG . 7 , there is a first spike that is a target vehicle quency domain data , determining the patrol vehicle speed spike 48 and a second spike that is a patrol vehicle spike 50 
and exists within the patrol vehicle speed window 52 . window 52 , determining frequency bin spikes 48 that are 

The processing element 26 converts the frequency bin located outside the patrol vehicle speed window 52 , con 
numbers for each spike 48 to a target vehicle speed in units 15 verting the frequency bin spikes 48 to target vehicle speeds , 
of miles per hour or kilometers per hour . In various embodi and controlling the display 16 to display the target vehicle 
ments , the processing element 26 may convert the frequency speeds . 
bin number with the greatest relative magnitude to a target The processing element 26 receives input from the user 
vehicle speed for each spike 48. If the patrol vehicle 30 is in interface of the main unit 34. The operator ( typically a law 
stationary mode , then the target vehicle speed , that was just 20 enforcement officer ) may lock the speed readings , for 
converted , is an absolute , or actual , target vehicle speed . If example when the processing element 26 has determined a 
the patrol vehicle 30 is in moving mode , then the target target vehicle speed that is over the speed limit . Locking the 
vehicle speed is a speed relative to the speed of the patrol speed readings captures and stores the current target and 
vehicle 30. The absolute target vehicle speed is determined patrol speed readings to prevent potentially losing the speed 
by further mathematical operations , such as adding the target 25 values that indicated the target speed was exceeding the 
vehicle speed to the patrol vehicle speed , subtracting the speed limit as the target speeds update during normal 
target vehicle speed from the patrol vehicle speed , or sub- operation . The processing element 26 then performs an 
tracting the patrol vehicle speed from the target vehicle event data storage . The event data storage may be performed 
speed . The choice of mathematical operation may depend on in other circumstances as well , such as running a system test , 
whether the target vehicle 32 and the patrol vehicle 30 are 30 an occurrence of a system error , updating of the system 
traveling the same direction or the opposite directions or firmware , and so forth . The event data storage may include 
whether the patrol vehicle 30 is traveling faster or slower storing a data packet in non - volatile memory in the memory 
than the target vehicle 32 , or alternatively , whether the target element 24 or transmitting the data packet to an external 
vehicle 32 is getting closer to , or moving away from , the device , system , server , or the like . An example of the data 
patrol vehicle 30. The processing element 26 may analyze 35 packet is shown in FIG.9 and may include a plurality of data 
phase data produced by the FFT calculation , not shown in fields . A first field is a record number which is unique for 
the figures , in order to determine which mathematical opera- each data packet . A second field is a record type which 
tion to perform in order to determine the absolute speed of identifies the type of event that caused the data packet to be 
the target vehicles 32. After analyzing the phase data , the created . In the example , the record type is “ locked speeds 
processing element 26 determines the absolute target vehicle 40 event ” . A third field is a universal time when the data packet 
speed for each spike 48 in the relative magnitude data . was created . A fourth field is a date when the data packet was 
When the absolute speed of all of the target vehicles 32 created . A fifth field is a geolocation of the patrol vehicle 30 

has been determined , the processing element 26 controls the when the data packet was created . The geolocation may be 
display to display the speeds . Typically , the target vehicle stored in units of latitude and longitude and may be derived 
speed with the greatest magnitude ( the strongest speed ) is 45 from the satellite data message generated by the speed 
displayed along with the patrol vehicle speed . An example determining element 22. A sixth field is a course , or heading , 
of at least a portion of the display 16 of the main unit 34 is of the patrol vehicle 30 when the data packet was created . 
shown in FIG . 8. The display 16 includes a patrol vehicle The course may also be derived from the satellite data 
speed indication 54 and a target vehicle speed indication 56 . message generated by the speed determining element 22. A 
The display 16 also includes a verification indicia 58 , in this 50 seventh field is a patrol vehicle speed which is determined 
case a check mark , that indicates the speed displayed in the as described above . An eighth field is a target vehicle speed 
patrol vehicle speed indication 54 is verified by the speed which is also determined as described above . A ninth field is 
determining element 22 , which is independent from the an operating mode describing the mode of speed detection 
speed of the patrol vehicle 30 provided by the patrol vehicle and direction of travel of the target vehicle 32 relative to the 
30 radar Doppler return . The display 16 may further include 55 patrol vehicle 30. In the example , the mode is “ moving same 
a first label “ FRONT ” indicating the target vehicle 32 whose direction ” . 
speed is displayed in the target vehicle speed indication 56 The remote control 28 generally provides control of the 
is in the front zone . The display may also include a second operation of the traffic radar system 10. The remote control 
label “ REAR ” , not shown in the figures , which indicates that 28 may be packaged in a hand held package , may be 
the target vehicle 32 whose speed is displayed in the target 60 mounted on the steering wheel or center console of the patrol 
vehicle speed indication 56 is in the rear zone . In addition , vehicle 30 , or may be implemented as a software application 
the display 16 may include a target vehicle icon 60 whose running on a mobile electronic device , such as a smart 
position , relative to the patrol vehicle speed indication 54 , phone , a tablet computer , or the like . The remote control 28 
indicates the position of the target vehicle 32 relative to the may communicate with the main unit 34 through a wired 
patrol vehicle 30. For example , the target vehicle icon 60 65 cable connection or wirelessly through infrared ( IR ) signal 
being positioned above the patrol vehicle speed indication ing or radio frequency ( RF ) signaling , such as BluetoothTM , 
54 indicates that the target vehicle 32 is in the front zone . cellular , WiFi , etc. The remote control 28 may include a 
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keypad - type interface which allows the operator to set the include a spike 48. The location of the spike 48 , i.e. , the 
operating mode and other functions of the traffic radar numbers of the frequency bins with the relative magnitude 
system 10 . above the spike threshold , corresponds to , or varies accord 

FIGS . 10A and 10B depicts a listing of at least a portion ing to , the speed of the target vehicle 32 . 
of the steps of an exemplary computer - implemented method 5 Referring to step 106 , a patrol vehicle speed window 52 
100 for determining speeds of target vehicles 32 using a corresponding to the patrol vehicle speed is determined . The 
traffic radar system 10. The steps may be performed in the reflection of the radar beam off of the surrounding terrain 
order shown in FIGS . 10A and 10B , or they may be produces a spike 50 in the plot 46. This must be accounted 
performed in a different order . Furthermore , some steps may for when analyzing the relative frequency bin data to deter 
be performed concurrently as opposed to sequentially . In 10 mine the speeds of target vehicles 32. The processing 
addition , some steps may be optional or may not be per- element 26 converts the Speed Over Ground speed value of 
formed . In various embodiments , the steps are performed by the patrol vehicle 30 ( from the speed determining element 
the processing element 26 of the main unit 34 . 22 ) to a frequency bin number . The patrol vehicle speed 

Referring to step 101 , a satellite data message is received window 52 , as shown in FIG . 7 , includes bin numbers that 
from the speed determining element 22. An example of the 15 correspond to the converted patrol vehicle speed frequency 
satellite data message is shown in FIG . 5. And an explana- bin number plus 5 mph and minus 5 mph . 
tion of the contents of the satellite data message is shown in Referring to step 107 , the frequency bins outside of the 
the table of FIG . 6 . patrol vehicle speed window 52 with relative magnitudes 

Referring to step 102 , the satellite data message is pro- above the spike threshold are determined . The frequency 
cessed to determine a speed of the patrol vehicle 30. The 20 bins outside of the patrol vehicle speed window 52 may be 
satellite data message is parsed to find a Speed Over Ground scanned or examined in succession , with the relative mag 
field , and the value of the field is retrieved . The Speed Over nitude of each frequency bin being compared to the spike 
Ground value may be in units of knots . The Speed Over threshold . The successive frequency bin numbers that are 
Ground value is converted to units of miles per hour ( mph ) greater than the spike threshold are determined to be part of 
and kilometers per hour ( km / h or kph ) and set as the patrol 25 a spike 48 and are associated with the speed of a target 
vehicle speed . vehicle 32 . 

Referring to step 103 , a mode of speed detection is set Referring to step 108 , the target vehicle frequency bins 
according to the patrol vehicle speed . Based on the value of are converted into target vehicle speeds . The frequency bin 
the patrol vehicle speed , the mode of speed detection is set numbers for each spike 48 are converted to a target vehicle 
to either stationary ” , if the patrol vehicle speed is less than 30 speed in units of miles per hour or kilometers per hour . In 
1.1 mph for at least four consecutive satellite data messages , various embodiments , the frequency bin number with the 
or “ moving ” , if the patrol vehicle speed is greater than 3.1 greatest relative magnitude for each spike 48 is converted to 
mph for at least four consecutive satellite data messages . a target vehicle speed . 

Referring to step 104 , digitized data samples from the Referring to step 109 , the target vehicle speeds are 
front radar transceiver 12 and the rear radar transceiver 14 35 converted to absolute target vehicle speeds . If the patrol 
are received . The ADC 20 digitizes the front radar output vehicle 30 is in stationary mode , then the target vehicle 
electronic signal to generate the front radar digital data speed is an absolute , or actual , target vehicle speed . If the 
samples and the rear radar output electronic signal to gen- patrol vehicle 30 is in moving mode , then the target vehicle 
erate the rear radar digital data samples . The digital data speed is a speed relative to the speed of the patrol vehicle 30 . 
samples may be received by the processing element 26 and 40 The absolute target vehicle speed is determined by further 
stored in the memory element 24. Depending on the oper- mathematical operations , such as adding the target vehicle 
ating mode of the main unit 34 ( front zone mode , rear zone speed to the patrol vehicle speed , subtracting the target 
mode , or scan mode ) , a continuous stream of front radar vehicle speed from the patrol vehicle speed , or subtracting 
digital data samples is received , a continuous stream of rear the patrol vehicle speed from the target vehicle speed . The 
radar digital data samples is received , or alternating streams 45 choice of mathematical operation may depend on whether 
of front radar digital data samples and rear radar digital data the target vehicle 32 and the patrol vehicle 30 are traveling 
samples are received . the same direction or the opposite directions or whether the 

Referring to step 105 , a time domain to frequency domain patrol vehicle 30 is traveling faster or slower than the target 
conversion of the digital data samples is performed . The vehicle 32. Phase data produced by the FFT calculation , not 
digital data samples are time - domain data . An exemplary 50 shown in the figures , may be analyzed in order to determine 
conversion utilizes the FFT . Once enough digital data which mathematical operation to perform in order to deter 
samples to perform an M - point FFT , where M is a 2 " value , mine the absolute speed of the target vehicles 32. After 
such as 256 , 512 , 1024 , etc. have been received , the FFT is analyzing the phase data , the absolute target vehicle speed is 
performed . The FFT calculation produces a plurality of determined for each spike 48 in the relative magnitude data . 
frequency bins , each frequency bin being numbered and 55 Referring to step 110 , the target vehicle speed and the 
having a relative magnitude value . A plot 46 of the result of patrol vehicle speed are displayed . Typically , the target 
a random FFT calculation , i.e. , relative magnitude vs. fre- vehicle speed with the greatest magnitude ( the strongest 
quency bin , is shown in FIG . 7. Generally , the reflection of speed ) is displayed . An example of at least a portion of the 
the radar beam off of each target vehicle 32 produces a spike display 16 with the patrol vehicle speed indication 54 and 
48 in the relative magnitude for a small number of adjacent 60 the target vehicle speed indication 56 is shown in FIG . 8 . 
frequency bin in the plot 46 the spike 48 being values of Referring to step 111 , data is stored in the memory 
the relative magnitude greater than a predetermined spike element 24. Event data storage may be performed when the 
threshold . The relative magnitude associated with each speed readings on the display 16 are locked or in other 
frequency bin number is compared with the spike threshold . circumstances as well , such as running a system test , an 
If the relative magnitude is above the spike threshold for a 65 occurrence of a system error , updating of the system firm 
predetermined quantity ( e.g. , four or five ) of bin numbers in ware , and so forth . The event data storage may include 
a row , then it is determined that the frequency bin numbers storing a data packet in non - volatile memory in the memory 
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element 24 or transmitting the data packet to an external that the decision to implement the processing element as 
device , system , server , or the like . An example of the data special purpose , in dedicated and permanently configured 
packet is shown in FIG . 9 and may include the data fields circuitry , or as general purpose ( e.g. , configured by soft 
therein . ware ) may be driven by cost and time considerations . 

In this description , references to “ one embodiment ” , “ an 5 Accordingly , the term “ processing element ” or equiva 
embodiment " , or " embodiments ” mean that the feature or lents should be understood to encompass a tangible entity , be 
features being referred to are included in at least one that an entity that is physically constructed , permanently embodiment of the technology . Separate references to “ one configured ( e.g. , hardwired ) , or temporarily configured ( e.g. , 
embodiment ” , “ an embodiment ” , or " embodiments ” in this programmed ) to operate in a certain manner or to perform description do not necessarily refer to the same embodiment 10 certain operations described herein . Considering embodi and are also not mutually exclusive unless so stated and / or 
except as will be readily apparent to those skilled in the art ments in which the processing element is temporarily con 
from the description . For example , a feature , structure , act , figured ( e.g. , programmed ) , each of the processing elements 
etc. described in one embodiment may also be included in need not be configured or instantiated at any one instance in 
other embodiments , but is not necessarily included . Thus , 15 time . For example , where the processing element comprises 
the current technology can include a variety of combinations a general - purpose processor configured using software , the 
and / or integrations of the embodiments described herein . general - purpose processor may be configured as respective 

Although the present application sets forth a detailed different processing elements at different times . Software 
description of numerous different embodiments , it should be may accordingly configure the processing element to con 
understood that the legal scope of the description is defined 20 stitute a particular hardware configuration at one instance of 
by the words of the claims set forth at the end of this patent time and to constitute a different hardware configuration at 
and equivalents . The detailed description is to be construed a different instance of time . 
as exemplary only and does not describe every possible Computer hardware components , such as communication 
embodiment since describing every possible embodiment elements , memory elements , processing elements , and the 
would be impractical . Numerous alternative embodiments 25 like , may provide information to , and receive information 
may be implemented , using either current technology or from , other computer hardware components . Accordingly , 
technology developed after the filing date of this patent , the described computer hardware components may be 
which would still fall within the scope of the claims . regarded as being communicatively coupled . Where mul 

Throughout this specification , plural instances may imple- tiple of such computer hardware components exist contem 
ment components , operations , or structures described as a 30 poraneously , communications may be achieved through 
single instance . Although individual operations of one or signal transmission ( e.g. , over appropriate circuits and 
more methods are illustrated and described as separate buses ) that connect the computer hardware components . In 
operations , one or more of the individual operations may be embodiments in which multiple computer hardware com 
performed concurrently , and nothing requires that the opera- ponents are configured or instantiated at different times , 
tions be performed in the order illustrated . Structures and 35 communications between such computer hardware compo 
functionality presented as separate components in example nents may be achieved , for example , through the storage and 
configurations may be implemented as a combined structure retrieval of information in memory structures to which the 
or component . Similarly , structures and functionality pre- multiple computer hardware components have access . For 
sented as a single component may be implemented as example , one computer hardware component may perform 
separate components . These and other variations , modifica- 40 an operation and store the output of that operation in a 
tions , additions , and improvements fall within the scope of memory device to which it is communicatively coupled . A 
the subject matter herein . further computer hardware component may then , at a later 

Certain embodiments are described herein as including time , access the memory device to retrieve and process the 
logic or a number of routines , subroutines , applications , or stored output . Computer hardware components may also 
instructions . These may constitute either software ( e.g. , code 45 initiate communications with input or output devices , and 
embodied on a machine - readable medium or in a transmis may operate on a resource ( e.g. , a collection of information ) . 
sion signal ) or hardware . In hardware , the routines , etc. , are The various operations of example methods described 
tangible units capable of performing certain operations and herein may be performed , at least partially , by one or more 
may be configured or arranged in a certain manner . In processing elements that are temporarily configured ( e.g. , by 
example embodiments , one or more computer systems ( e.g. , 50 software ) or permanently configured to perform the relevant 
a standalone , client or server computer system ) or one or operations . Whether temporarily or permanently configured , 
more hardware modules of a computer system ( e.g. , a such processing elements may constitute processing ele 
processor or a group of processors ) may be configured by ment - implemented modules that operate to perform one or 
software ( e.g. , an application or application portion ) as more operations or functions . The modules referred to herein 
computer hardware that operates to perform certain opera- 55 may , in some example embodiments , comprise processing 
tions as described herein . element - implemented modules . 

In various embodiments , computer hardware , such as a Similarly , the methods or routines described herein may 
processing element , may be implemented as special purpose be at least partially processing element - implemented . For 
or as general purpose . For example , the processing element example , at least some of the operations of a method may be 
may comprise dedicated circuitry or logic that is perma- 60 performed by one or more processing elements or process 
nently configured , such as an application - specific integrated ing element - implemented hardware modules . The perfor 
circuit ( ASIC ) , or indefinitely configured , such as an FPGA , mance of certain of the operations may be distributed among 
to perform certain operations . The processing element may the one or more processing elements , not only residing 
also comprise programmable logic or circuitry ( e.g. , as within a single machine , but deployed across a number of 
encompassed within a general - purpose processor or other 65 machines . In some example embodiments , the processing 
programmable processor ) that is temporarily configured by elements may be located in a single location ( e.g. , within a 
software to perform certain operations . It will be appreciated home environment , an office environment or as a server 
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farm ) , while in other embodiments the processing elements determine at least one group of successive frequency 
may be distributed across a number of locations . bin numbers outside of the patrol vehicle speed 

Unless specifically stated otherwise , discussions herein window whose relative magnitude is greater than a 
using words such as “ processing , " " computing , ” “ calculat spike threshold value , 
ing , ” “ determining , ” “ presenting , ” “ displaying , ” or the like 5 convert one frequency bin number in each group to the 
may refer to actions or processes of a machine ( e.g. , a relative speed of one target vehicle , and 
computer with a processing element and other computer convert the relative speed of the target vehicle to an 
hardware components ) that manipulates or transforms data absolute speed using the speed of the patrol vehicle . 
represented as physical ( e.g. , electronic , magnetic , or opti- 2. The traffic radar system of claim 1 , wherein the 
cal ) quantities within one or more memories ( e.g. , volatile processing element is further configured to perform one of 
memory , non - volatile memory , or a combination thereof ) , the following depending the directions of travel of the patrol 
registers , or other machine components that receive , store , vehicle and the target vehicle : 
transmit , or display information . add the relative speed of the target vehicle to the speed of 
As used herein , the terms " comprises , ” “ comprising , " the patrol vehicle to determine the absolute speed of the 

" includes , ” “ including , " " has , " " having ” or any other varia target vehicle , 
tion thereof , are intended to cover a non - exclusive inclusion . subtract the relative speed of the target vehicle from the 
For example , a process , method , article , or apparatus that speed of the patrol vehicle to determine the absolute 
comprises a list of elements is not necessarily limited to only speed of the target vehicle , and 
those elements but may include other elements not expressly 20 subtract the speed of the patrol vehicle from the relative 
listed or inherent to such process , method , article , or appa speed of the target vehicle to determine the absolute 
ratus . speed of the target vehicle . 

The patent claims at the end of this patent application are 3. The traffic radar system of claim 1 , wherein the 
not intended to be construed under 35 U.S.C. § 112 ( f ) unless processing element is further configured to determine traditional means - plus - function language is expressly 25 whether the patrol vehicle is moving or stationary and recited , such as “ means for ” or “ step for ” language being convert the relative speed of the target vehicle to the explicitly recited in the claim ( s ) . absolute speed using the speed of the patrol vehicle only Although the invention has been described with reference when the patrol vehicle is moving . to the embodiments illustrated in the attached drawing 
figures , it is noted that equivalents may be employed and 4. The traffic radar system of claim 1 , wherein the speed 
substitutions made herein without departing from the scope determining element outputs the patrol vehicle speed in a 
of the invention as recited in the claims . stream of messages and the processing element is further 

Having thus described various embodiments of the inven configured to determine that the patrol vehicle is moving 
tion , what is claimed as new and desired to be protected by when the patrol vehicle speed is greater than a first threshold 
Letters Patent includes the following : value for a predetermined number of successive messages . 

5. The traffic radar system of claim 1 , wherein the speed 
The invention claimed is : determining element outputs the patrol vehicle speed in a 
1. A traffic radar system comprising : stream of messages and the processing element is further 
a first radar transceiver configured to transmit and receive configured to determine that the patrol vehicle is stationary 

radar beams from a front zone corresponding to an area 40 when the patrol vehicle speed is less than a second threshold 
in front of a patrol vehicle and to generate a first value for a predetermined number of successive messages . 
electronic signal corresponding to the received radar 6. The traffic radar system of claim 1 , wherein the speed 
beam ; determining element is further configured to receive and 

a second radar transceiver configured to transmit and process radio frequency signals from a global navigation 
receive radar beams from a rear zone corresponding to 45 satellite system . 
an area behind the patrol vehicle and to generate a 7. The traffic radar system of claim 1 , further comprising 
second electronic signal corresponding to the received a display configured to display a plurality of speeds , and the 
radar beam ; processing element is further configured to control the a speed determining element configured to determine and display to display the speed of the patrol vehicle and the 
output a speed of the patrol vehicle and not receive 50 absolute speed of the target vehicle . 
signals or data from the patrol vehicle ; and 8. The traffic radar system of claim 1 , further comprising a processing element configured to an analog to digital converter configured to receive the first receive a plurality of digital data samples derived from electronic signal and the second electronic signal and output one of either the first or second electronic signals , 
receive the speed of the patrol vehicle from the speed 55 a plurality of front radar digital data samples and a plurality 

determining element , of rear radar digital samples . 
9. A traffic radar system comprising : perform a time domain to frequency domain conversion 

on the digital data samples creating a plurality of a first radar transceiver configured to transmit and receive 
frequency bins , each frequency bin associated with a radar beams from a front zone corresponding to an area 
frequency bin number , having a relative magnitude 60 in front of a patrol vehicle and to generate a first 
value , and corresponding to a speed of a vehicle , electronic signal corresponding to the received radar 

convert the speed of the patrol vehicle to a frequency beam ; 
bin number , a second radar transceiver configured to transmit and 

form a patrol vehicle speed window that includes a receive radar beams from a rear zone corresponding to 
range of frequency bin numbers having the fre- 65 an area behind the patrol vehicle and to generate a 
quency bin number of the converted patrol vehicle second electronic signal corresponding to the received 
speed as a center of the range , radar beam ; 
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a speed determining element configured to receive and subtract the speed of the patrol vehicle from the relative 
process radio frequency signals from a global naviga speed of the target vehicle to determine the absolute 
tion satellite system to determine and output a speed of speed of the target vehicle . 
the patrol vehicle ; and 11. The traffic radar system of claim 9 , wherein the 

a processing element configured to 5 processing element is further configured to determine 
receive a plurality of digital data samples derived from whether the patrol vehicle is moving or stationary and 

one of either the first or second electronic signals , convert the relative speed of the target vehicle to the 
receive the speed of the patrol vehicle from the speed absolute speed using the speed of the patrol vehicle only 

determining element , when the patrol vehicle is moving . 
perform a time domain to frequency domain conversion 10 12. The traffic radar system of claim 9 , wherein the speed 

on the digital data samples creating a plurality of determining element outputs the patrol vehicle speed in a 
frequency bins , each frequency bin associated with a stream of messages and the processing element is further 
frequency bin ber , having a relative magnitude configured to 
value , and corresponding to a speed of a vehicle , determine that the patrol vehicle is moving when the 

convert the speed of the patrol vehicle to a frequency 15 patrol vehicle speed is greater than a first threshold 
bin number , value for a predetermined number of successive mes 

form a patrol vehicle speed window that includes a 
range of frequency bin numbers having the fre determine that the patrol vehicle is stationary when the 
quency bin number of the converted patrol vehicle patrol vehicle speed is less than a second threshold 
speed as a center of the range , value for a predetermined number of successive mes 

determine at least one group of successive frequency sages . 

bin numbers outside of the patrol vehicle speed 13. The traffic radar system of claim 12 , wherein the 
window whose relative magnitude is greater than a processing element is further configured to set a mode of 
spike threshold value , speed detection to moving when the processing element 

convert one frequency bin number in each group to the 25 determines that the patrol vehicle is moving or to stationary 
relative speed of one target vehicle , and when the processing element determines that the patrol 

convert the relative speed of the target vehicle to an vehicle is stationary . 
absolute speed using the speed of the patrol vehicle . 14. The traffic radar system of claim 9 , further comprising 

10. The traffic radar system of claim 9 , wherein the a display configured to display a plurality of speeds , and the 
processing element is further configured to perform one of 30 processing element is further configured to control the 
the following depending the directions of travel of the patrol display to display the speed of the patrol vehicle and the 
vehicle and the target vehicle : absolute speed of the target vehicle . 

add the relative speed of the target vehicle to the speed of 15. The traffic radar system of claim 9 , further comprising 
the patrol vehicle to determine the absolute speed of the an analog to digital converter configured to receive the first 

electronic signal and the second electronic signal and output target vehicle , 
subtract the relative speed of the target vehicle from the a plurality of front radar digital data samples and a plurality 

speed of the patrol vehicle to determine the absolute of rear radar digital samples . 
speed of the target vehicle , and 
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