
(12) STANDARD PATENT (11) Application No. AU 2014352747 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Emergency vehicle alert system 

(51) International Patent Classification(s) 
GO8G 1/0965 (2006.01) 

(21) Application No: 2014352747 (22) Date of Filing: 2014.11.21 

(87) WIPO No: W015/077622 

(30) Priority Data 

(31) Number (32) Date (33) Country 
61/907,078 2013.11.21 US 
61/907,090 2013.11.21 us 
61/907,188 2013.11.21 us 
61/907,168 2013.11.21 us 
61/907,210 2013.11.21 us 
14/546,982 2014.11.18 us 
61/907,069 2013.11.21 us 
61/907,114 2013.11.21 us 
61/907,133 2013.11.21 us 
61/907,150 2013.11.21 us 

(43) Publication Date: 2015.05.28 
(44) Accepted Journal Date: 2018.01.18 

(71) Applicant(s) 
General Electric Company 

(72) Inventor(s) 
Hartman, Michael James;Barnett, Bruce Gordon;Hershey, John Erik;Dell'Anno, 
Michael Joseph;Soro, Stanislava 

(74) Agent / Attorney 
Phillips Ormonde Fitzpatrick, PO Box 323, Collins Street West, VIC, 8007, AU 

(56) Related Art 
US 5014052 A



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
Organization 

International Bureau 
(10) International Publication Number 

(43) International Publication Date W O 2015/077622 Al 
28 May 2015 (28.05.2015) WI PO I P CT 

(51) International Patent Classification: (71) Applicant: GENERAL ELECTRIC COMPANY 
G08G 1/0965 (2006.01) [US/US]; 1 River Road, Schenectady, NY 12345 (US).  

(21) International Application Number: (72) Inventors: HARTMAN, Michael, James; One Research 
PCT/US2014/066917 Circle, Niskayuna, NY 12309 (US). BARNETT, Bruce, 

(22) International Filing Date: Gordon; One Research Circle, Niskayuna, NY 12309 

21 November 2014 (21.11.2014) (US). HERSHEY, John, Erik; 4 Vines Road, Ballston 
Lake, NY 12019 (US). DELL'ANNO, Michael, Joseph; 

(25) Filing Language: English One Research Circle, Niskayuna, NY 12309 (US). SORO, 

(26) Publication Language: English Stanislava; One Research Circle, Niskayuna, NY 12309 
(US).  

(30)6ioriy 21 November 2013 (21.11.2013) US (74) Agents: DIMAURO, Peter, T. et al.; General Electric 

61/907,090 21 November 2013 (21.11.2013) US Company, Global Patent Operation, 3135 Easton Turnpike, 

61/907,188 21 November 2013 (21.11.2013) US Fairfield, CT 06828 (US).  

61/907,069 21 November 2013 (21.11.2013) US (81) Designated States (unless otherwise indicated, for every 
61/907,114 21 November 2013 (21.11.2013) US kind of national protection available): AE, AG, AL, AM, 
61/907,133 21 November 2013 (21.11.2013) US AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
61/907,150 21 November 2013 (21.11.2013) US BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
61/907,168 21 November 2013 (21.11.2013) US DO, DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, 
61/907,210 21 November 2013 (21.11.2013) US HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, 
14/546,982 18 November 2014 (18.11.2014) US KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, 

[Continued on next page] 

(54) Title: EMERGENCY VEHICLE ALERT SYSTEM 

(57) Abstract: A method and system for the control and sig
naling of traffic signal lights by emergency vehicles in the vi

=Fim) 3 cinity. Emergency vehicles can be detected by traffic signal 
lights allowing the emergency vehicle to have a prioritized, 
rapid, unimpeded, and safe emergency vehicle transit.  

- 'u'u 

340-



W O 2 0 1 5 /0 7 7 6 2 2 A 1l llll|||1ll|||1lllllllllllll1||||||||||||||||||||||||||||||1 ||||||||||||||||||||||||||||||||| 

MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, 
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).  
SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, Declarations under Rule 4.17: 
ZM, ZW. - as to applicant's entitlement to apply for and be granted 

(84) Designated States (unless otherwise indicated, for every a patent (Rule 4.17(ii)) 

kind of regional protection available): ARIPO (BW, GH, - as to the applicant's entitlement to claim the priority of 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, the earlier application (Rule 4.17(iii)) 
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, Published: 
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, 
DK, EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, - with international search report (Art. 21(3)) 
LU, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE,



EMERGENCY VEHICLE ALERT SYSTEM 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application is a non-provisional of and claims the benefit of U.S. Provisional Patent 

Applications Serial Nos. 61/907,069, 61/907,078, 61/907,090, 61/907,114, 61/907,133, 

61/907,150, 61/907,168, 61/907,188 and 61/907,210 filed on November 21, 2013, the entire 

contents of which are incorporated herein by reference.  

BACKGROUND 

[0002] Traffic volume continues to increase in urban areas. This ever increasing volume of 

traffic continues to impede emergency vehicle transits in an already crowded city. One very 

important capability for emergency responders piloting a vehicle through a city is the ability to 

control a traffic light directly in their path. Many systems involving communications have been 

proposed to instantiate this capability but they are all subject to various problems including 

interference and the need for periodic maintenance of some of the vehicle electronics.  

[0003] There is therefore a need for a system that is robust to interference, does not require 

periodic maintenance, such as the replacement of batteries, and does not require a significant 

effort on the part of the emergency responders to control the traffic lights, and is, majorly 

decentralized.  

[0003a] A reference herein to a patent document or any other matter identified as prior art, is 

not to be taken as an admission that the document or other matter was known or that the 

information it contains was part of the common general knowledge as at the priority date of any 

of the claims.  

SUMMARY 

[0004] A traffic light control system and method is described herein wherein a traffic signal is 

capable of generating and transmitting a signal within a frequency band of 57-64 GHz and a 

receiver capable of receiving a response to the signal. A computational device is contained 

within the traffic signal that is communicatively coupled to the receiver to provide processing 

capabilities that analyze the response to the signal to determine if a specified condition is 

present.  

[0004a] According to an aspect of the present invention, there is provided a traffic light control 

system comprising: at least one traffic signal apparatus; a signal generator, contained within 

the traffic signal apparatus, that generates a signal within a frequency band of 57-64 GHz; a 

transmitter, contained within the traffic signal apparatus, that transmits the signal; a receiver, 
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contained within the traffic signal apparatus, that receives a response to the signal; and a 

computational device, contained within the traffic signal apparatus, communicatively coupled to 

the receiver that analyzes the response to the signal to determine if a specified condition is 

present, wherein the specified condition is a sequence of plus and minus ones within reflected 

portions of the signal and a segment within the signal having a sine wave of many periods is 

aligned so that transition times of the sequence of plus and minus ones align with zero 

crossings of the sine wave within the segment.  

[0004b] According to another aspect of the present invention, there is provided a method for 

traffic light control comprising: equipping at least one traffic signal with a signal generator; 

generating a signal within a frequency band of 57-64 GHz; transmitting the signal; receiving a 

response to the signal; further equipping the at least one traffic signal with a computational 

device for processing the received response; processing the response to determine if a 

specified condition is present; and controlling the at least one traffic signal on determining the 

presence of the specified condition, wherein processing further comprises determining if the 

specified condition is met within a reflection of the transmitted signal, wherein the specified 

condition is a sequence of plus and minus ones within reflected portions of the signal and a 

segment within the signal having a sine wave of many periods is aligned so that transition 

times of the sequence of plus and minus ones align with zero crossings of the sine wave within 

the segment.  

[0004c] Where any or all of the terms "comprise", "comprises", "comprised" or "comprising" are 

used in this specification (including the claims) they are to be interpreted as specifying the 

presence of the stated features, integers, steps or components, but not precluding the 

presence of one or more other features, integers, steps or components.  

BRIEF DESCRIPTION OF THE ILLUSTRATIONS 

[0005] FIG. 1 is a graph of millimeter wave atmospheric attenuation.  

[0006] FIG. 2 is a portion of the graph of Fig. 1.  

[0007] FIG. 3 illustrates the transponding scenario according to one embodiment.  
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[0008] FIG. 4 illustrates the power spectral density of a DS spread spectrum signal.  

[00091 FIG. 5 An embodiment of the passive transponder.  

DETAILED DESCRIPTION 

[0010] A suitable electromagnetic spectrum for use in the US for enabling the emergency 

vehicle alert system has been made available by the spectrum allocation of 57-64 GHz for 

unlicensed operation. This very large contiguous portion of the electromagnetic spectrum has 

excellent attributes for enabling an emergency vehicle to control a traffic control system. In an 

embodiment, a passive transponder carried by the emergency vehicle is enabled to reflect 

signals within the available spectrum allocation of 57-64 GHz back to the source of the signals 

indicating that an emergency vehicle is in the vicinity. The source may be a traffic signal that is a 

self-contained localized traffic control system. The system does not necessarily need to rely on 

a centralized traffic control infrastructure; however, systems that coordinate the local traffic 

control systems with centralized traffic control systems are envisioned.  

[0011] FIG. 1 is taken from "Millimeter Wave Propagation: Spectrum Management Implications" 

published by the FCC as Bulletin Number 70, July, 1997. The figure shows the remarkable 

attenuation of electromagnetic energy in the atmosphere. Curve A is for sea level with 

temperature at 200C, pressure at 760 mm, and water content at 7.5 gm/cubic meter (75% 

humidity); curve B is for an altitude of 4 km above sea level with temperature at 0*C and water 

content at 1 gm/cubic meter (relatively dry air). FIG. 2 is an extract of FIG. 1 emphasizing a 

frequency range comprising the unlicensed spectrum and showing the frequency selective 

attenuation due primarily to oxygen.  

[0012] As seen in Figures 1 and 2, there is relatively a high attenuation that occurs with 

distance for the millimeter wave frequency spectrum of 57-64 GHz. This high attenuation can 

work towards reducing interference from other sources, limit the number of potentially interfering 

transponders and provide clutter rejection. The amount of bandwidth available within the 

spectrum allocation of 57-64 GHz for the system to use is 7 GHz wide, a significant amount of 

spectrum. There are very many modulation and protocol schemes for performing transponding 

activity.  

[0013] The passive transponder taught herein may be a device that may mounted on the top of 

the emergency vehicle. The passive transponder may include of a pair of corner reflectors, 

spaced apart by a distance D and oriented to maximize the radar cross section for millimeter 

wave RF signals incident upon the corner reflectors. In an embodiment, the orientations of the 
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reflectors is designed to reflect millimeter wave RF signal incident from the direction in which the 

emergency vehicle is proceeding.  

[0014] Fig. 3 diagrams an example scenario. A police car 350 is proceeding on a street 310 

towards a traffic signal 320. The traffic signal 320 has an antenna 330 capable of transmitting 

interrogation signals and receiving reflected portions of those interrogation signals. The 

antenna 330 may be mounted on top of the traffic signal 320 and is operatively connected to 

transmitter and receiver apparatus that is contained within the traffic signal 320. The antenna 

330 may be configured to interrogate a device by transmission of an interrogation signal within 

the spectrum allocation of 57-64 GHz that may be received by a targeted device. The targeted 

device that receives the interrogation signal may respond to the reception in one of many ways 

in accordance with varying embodiments. In an embodiment, the targeted device may be a 

passive transponder 360. FIG. 3 shown a police car 350 with a passive transponder 360 

mounted on top of the police car 350. The passive transponder 360 is enabled by traffic signal 

320 sending an interrogation signal that is reflected by the passive transponder 360. Portion of 

the reflected interrogation signal is received by the traffic signal 302. Computational elements 

within the traffic signal 320 can perform signal processing on the received portions of the 

reflected interrogation signal. The antenna pattern interrogation signal transmitted by the traffic 

signal 320 is represented as the shaded area 340.  

[0015] The passive transponder 360 mounted atop the police car may include a pair of erected 

corner reflectors separated by a distance D. Therefore, the reflector further towards the back of 

the police car 350 will receive the same interrogation signal received by the reflector towards 

the front of the police car 350 but delayed by D/c, where c is the speed of light.  

[0016] As an example, and not by way of limitation, the interrogation signal transmitted by the 

traffic signal 320 may be a simple bi-phase coded, direct sequence (DS), spread spectrum 

signal. A common technique is to build a periodic, spread spectrum signal, where s() denotes 

one period of the periodic, spread spectrum signal. The periodic spread spectrum signal is 

formed by selecting a segment T-time units long of a sine wave of many periods that is 

multiplied by a sequence of chips, which are plus and minus ones.  

[0017] In an embodiment, the sequence of chips within the interrogation signal may be chosen 

to have an autocorrelation characterized by a sharp spike around the zero-offset point of the 

autocorrelation and low magnitude sidelobes. The specific sequence of chips will be detectable 

by processing performed by a computational device contained within the traffic signal 320. The 

processing may detect the autocorrelation spikes within the reflected portions of the
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interrogation signal by cross-correlating the interrogation signal against the received signal 

which is the reflected portions of the interrogation signal.  

[0018] In another embodiment, the sequence of chips within the interrogation signal may be 

chosen to have a low maximum absolute value of cross-correlation with other DS signals 

operating in the 57-64 GHz spectrum in order to avoid significant interference to and from the 

other DS signals operating in the 57-64 GHz spectrum.  

[0018] In another embodiment, the interrogation signal has sequence of plus and minus ones 

of the chips and the segment of the sine wave of many periods aligned so that transition times 

of the sequence of plus and minus ones align with zero crossings of the segment of T-time unit 

is long of the sine wave of many periods. The interrogation signal formed for this example is 

built by concatenating one or more periods of s(t).  

[00191 Fig. 4 sketches the power spectral density 410 of the main lobe of the periodic spread 

spectrum signal with chip width cw. The main lobe is symmetric about the center frequency f 
and spans the frequency range fe -N to fe +N, . The main lobe comprises about 90% of the 

signal's power. For example, a chip rate of 3.5 gigachips per second with center frequency at 

60.5 GHz spreads the signal's main lobe across the entire unlicensed band. The spreading 

chips, a deterministic but pseudorandom sequence of binary values, will spread the signal 

energy approximately uniformly over the main lobe. At a signaling rate of 3.5 gigachips per 

second, there are 11.667 chips per meter. If D, for example, is chosen to be 0.3 meters, then 

the reflection from the reflector towards the back of the police car will be 7 chips delayed from 

the reflection from the reflector towards the front of the police car.  

[0020] In an embodiment, the receiver associated with the traffic signal 320 may be operatively 

coupled to a computational device within the traffic signal 320 that continuously cross-correlates 

a period of the interrogation signal against the received signal and stacks the processed returns.  

The stacking forms an average of the cross-correlations by periodically summing their 

successive overlays and results in noise mitigation of the cross-correlation so that two cross

correlation spikes, spaced by 7 chip times, will rise out of the clutter and noise. The cross

correlation spikes signify the presence of a transponding emergency vehicle in the vicinity 

allowing computational elements within the traffic light to set a state of a transponding 

emergency vehicle. In an embodiment, the state of a transponding emergency vehicle may 

cause the traffic light to enter an emergency mode. In an embodiment, the emergency mode 

may be simply turning traffic signals in every direction to red.  

[0021] In an embodiment, computational elements may perform system processing to estimate 

the emergency vehicle's position, direction and/or speed. Embodiments are envisioned wherein 
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emergency the emergency vehicle's location, speed and direction are recorded and/or reported 

to a central control system.  

[0022] To better overcome clutter and increase the probability of detection while decreasing the 

probability of a false alarm, an embodiment may use circularly polarized transmissions having 

circularly polarized antennas with low axial-ratios. In an embodiment, the corner reflectors are 

specifically dimensioned. An appropriate model for the corner reflector's role is through a radar 

formulation. The maximum radar cross section (RCS), a , of a triangular corner reflector, with 

4 TL4 

common edge length L, is a- = 2 where A is the wavelength.  

[0023] In an embodiment, if an emergency responder, such as a police officer in a police car, 

wishes to enable the passive transponder and thereby enable the emergency vehicle to respond 

to a traffic light's interrogation and enter its emergency mode, the emergency responder may 

manually enable the passive transponder. This may be done in many ways. In one embodiment, 

an emergency responder releases a mechanical latch that causes the reflectors to erect so that 

they reflect electromagnetic energy arriving at the vehicle's front. [0024] In another 

embodiment the emergency responder pulls down a ring that is attached to a metallic plate as 

illustrated in FIGS. 5A and 5B.  

[0025] In embodiments shown by these illustrations the passive transponder is located in an 

electromagnetically transparent housing 510 that affords the passive transponder some shelter 

from the elements such as winds and rain. A pair of substantially identical corner reflectors 520 

and 530 is mounted so that their centers are separated by distance D along a line oriented 

towards the traffic light's interrogator.  

[0026] In an embodiment, the corner reflectors may be positioned so that the rear reflector, the 

reflector furthest from the front of the policed car, is not significantly shadowed by the other 

reflector. In FIGS. 5A and 5B, the rear reflector is located at a higher position than the other 

reflector.  

[0027] In an embodiment, a piece of RF millimeter wave opaque material 540 is located in front 

and across the aperture of the corner reflector 520. When the material 540 is so located, there 

will be no significant reflection from corner reflector 520. To enable the passive transponder, the 

piece of material 540 is pulled out of the way by pulling on an attached ring 550.  

[0028] In another embodiment, the passive transponder may be activated by a motorized 

mechanical means.  

[0029] Other embodiments may provide for a more automated activations of transponders in 

emergency vehicles. For example in one embodiment, the occurrence of an event, such as the 
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siren being used or blinking lights being activated, may in turn activate the transponder. In 

another embodiment, the transponder may be activated by a mechanism such as a switch 

inside the emergency vehicle.  

[0030] While only certain features of the invention have been illustrated and described herein, 

many modifications and changes will occur to those skilled in the art. It is, therefore, to be 

understood that the appended claims are intended to cover all such modifications and changes 

as fall within the true spirit of the invention.  

[0031] In another embodiment, some systems will handle and haul communications for 

other infrastructure systems. These messages may require a higher standard of care 

ensuring delivery or notification of non-delivery. When the streetlight optical signaling 

network is handling these messages, it may invoke a packet-handling protocol with strict 

accountability for assuring delivery and initiating retransmissi ons as required.  

[0032] An exemplary technical effect of the methods and systems described herein includes: (a) 

generating a rielt pool based on the build parameters of the component; (b) detecting an optical 

signal generated by the melt pool to measure the size or the temperature of the melt pool; and (c) 

modifying the build parameters in real-time based on the size or the temperature of the melt pool 

to achieve a desired physical property of the component.  

[0033] Some embodiments involve the use of one or more electronic or computing devices.  

Such devices typically include a processor or controller, such as, without limitation, a general 

purpose central processing unit (CPU), a graphics processing unit (GPU), a microcontroller, a 

field programmable gate array (FPGA), a reduced instruction set computer (RISC) processor, an 

application specific integrated circuit (ASIC), a programmable logic circuit (PLC), and/or any 

other circuit or processor capable of executing the functions described herein.  

[0034] The methods described herein may be encoded as executable instructions embodied in a 

computer readable medium, including, without limitation, a storage device, and/or a memory 

device. Such instructions, when executed by a processor, cause the processor to perform at least 

a portion of the methods described herein. The above examples are exemplary only, and thus are 

not intended to limit in any way the definition and/or meaning of the term processor.  

[0035] Exemplary embodiments for enhancing the build parameters for making additive 

manufactured components are described above in detail. The apparatus, systems, and methods 

are not limited to the specific embodiments described herein, but rather, operations of the 

methods and components of the systems may be utilized independently and separately from other 

6



WO 2015/077622 PCT/US2014/066917 

operations or components described herein. For example, the systems, methods, and apparatus 

described herein may have other industrial or consumer applications and are not limited to 

practice with electronic components as described herein. Rather, one or more embodiments may 

be implemented and utilized in connection with other industries.  

[0036] Although specific features of various embodiments of the invention may be shown in 

some drawings and not in others, this is for convenience only. In accordance with the principles 

of the invention, any feature of a drawing may be referenced or claimed in combination with any 

feature of any other drawing.  

[0037] This written description uses examples to disclose the invention, including the best 

mode, and to enable any person skilled in the art to practice the invention, including making and 

using any devices or systems and performing any incorporated methods, The patentable scope of 

the invention is defined by the claims, and may include other examples that occur to those skilled 

in the art. Such other examples are intended to be within the scope of the claims if they have 

structural elements that do not differ from the literal language of the claims, or if they include 

equivalent structural elements with insubstantial differences from the literal language of the 

claims.  
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The claims defining the invention are as follows: 

1. A traffic light control system comprising: 

at least one traffic signal apparatus; 

a signal generator, contained within the traffic signal apparatus, that generates a signal 

within a frequency band of 57-64 GHz; 

a transmitter, contained within the traffic signal apparatus, that transmits the signal; 

a receiver, contained within the traffic signal apparatus, that receives a response to the 

signal; and 

a computational device, contained within the traffic signal apparatus, communicatively 

coupled to the receiver that analyzes the response to the signal to determine if a specified 

condition is present, 

wherein the specified condition is a sequence of plus and minus ones within reflected 

portions of the signal and a segment within the signal having a sine wave of many periods is 

aligned so that transition times of the sequence of plus and minus ones align with zero 

crossings of the sine wave within the segment.  

2. The traffic light control system of claim 1 wherein the computational device sets an 

emergency mode for the traffic signal if the specified condition is present.  

3. The traffic light control system of claim 1 or 2 wherein the signal generator generates a 

direct sequence spread spectrum signal with a main lobe that occupies a majority of the 57-64 

GHz band.  

4. The system of any one of claims 1 to 3 wherein the response received is a reflection of 

the transmitted signal.  

5. The traffic light control system of claim 4 further comprising a pair of erected reflectors 

separated by a distance D, said pair of erected reflectors generating the reflection.  

6. The traffic light control system of claim 4 or 5 wherein the computational device 

processes the reflection by continuously cross-correlating the transmitted signal against the 

received response and stacking the cross-correlations.  

8



7. The traffic light control system of claim 6 when appended to claim 5 wherein the 

specified condition is the presence of two spikes in the stacked cross-correlations wherein the 

spikes are separated in time by twice the distance D divided by the speed of light.  

8. The traffic light control system of any one of claims 1 to 6 wherein the specified 

condition is a sharp spike around a zero-offset point of an autocorrelation and low magnitude 

sidelobes.  

9. The traffic light control system of any one of claims 1 to 8 wherein the response is 

generated by an emergency vehicle in response to the emergency vehicle receiving the signal.  

10. A method for traffic light control comprising: 

equipping at least one traffic signal with a signal generator; 

generating a signal within a frequency band of 57-64 GHz; 

transmitting the signal; 

receiving a response to the signal; 

further equipping the at least one traffic signal with a computational device for 

processing the received response; 

processing the response to determine if a specified condition is present; and 

controlling the at least one traffic signal on determining the presence of the specified 

condition, 

wherein processing further comprises determining if the specified condition is met 

within a reflection of the transmitted signal, wherein the specified condition is a sequence of 

plus and minus ones within reflected portions of the signal and a segment within the signal 

having a sine wave of many periods is aligned so that transition times of the sequence of plus 

and minus ones align with zero crossings of the sine wave within the segment.  

11. The method of claim 10 wherein generating the signal within a frequency band of 57-64 

GHz further comprises generating a direct sequence spread spectrum signal with a main lobe 

occupying a majority of the 57-64 GHz band.  

12. The method of claim 10 or 11 wherein controlling further comprises setting an 

emergency mode for the traffic signal if the processing of the response determines the 

presence of the specified condition.  

9



13. The method of any one of claims 10 to 12 wherein receiving the response further 

comprises receiving a reflection of the transmitted signal.  

14. The method of claim 13 further comprising erecting a pair of reflectors on an 

emergency vehicle wherein the reflectors are separated by a distance D, said pair of reflectors 

generating the reflection.  

15. The method of claim 13 or 14 wherein processing further comprises processing the 

reflection by the computational device to continuously cross-correlate the transmitted signal 

against the received response and stacking cross-correlations.  

16. The method of claim 15 when appended to claim 14 wherein processing further 

comprises determining the presence of the specified condition by revealing the presence of 

two spikes in stacked cross-correlations wherein the spikes are separated in time by twice the 

distance D divided by the speed of light.  

17. The method of any one of claims 10 to 14 wherein processing further comprises 

processing the reflection to continuously decorrelate and incoherently stack processed returns 

of the reflection to identify correlation spikes spaced by a predetermined number of chip times.  

18. The method of any one of claims 10 to 17 wherein the response is generated by an 

emergency vehicle in response to the emergency vehicle receiving the signal.  
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