
US 20100271235A2 

(19) United States 
(12) Patent Application Publication (43) Pub. Date: 

Oelrich et al. 

(10) Pub. N0.: US 2010/0271235 A2 

Oct. 28, 2010 
REPUBLICATION 

(54) 

(75) 

(73) 

(21) 

(22) 

(65) 

SIGNAL APPARATUS FOR FACILITATING 
SAFE BACKUP OF VEHICLES 

Inventors: Christopher Oelrich, Highland, CA 
(US); Curtis Oelrich, Yucaipa, CA (U S) 

Correspondence Address: 
KNOBBE MARTENS OLSON & BEAR LLP 
2040 MAIN STREET 
FOURTEENTH FLOOR 
IRVINE, CA 92614 (UNITED STATES) 

Assignee: Reverse Control, Inc., Highland, CA 
(Us) 

Appl. No.: 12/263,162 

Filed: Oct. 31, 2008 

Prior Publication Data 

US 2009/0115630A1 May 7, 2009 

Related US. Application Data 

(60) Provisional application No. 60/985070, ?led on Nov. 
2, 2007. 

Publication Classi?cation 

(51) Int. Cl. 
G08G 1/00 (2006.01) 

(52) U.S. Cl. ............................................................ .. 340/901 

(57) ABSTRACT 
Systems and methods Which alloW a spotter external to a 
vehicle to provide signals to a driver of the vehicle in order to 
facilitate safe backup operations of the vehicle are disclosed. 
A Wireless transmitter, in Wireless communication With a 
receiver positioned Within the vehicle, is operated by the 
spotter. An indicator, also in communication With the 
receiver, is con?gured to provide a plurality of audible and/or 
visible signals perceivable by the driver in response to a 
Wireless signal received by the receiver from the transmitter. 
The audible and/or visible signals may comprise selected 
patterned tones and lights Which inform the driver Whether 
they should proceed to backup the vehicle or stop the vehicle. 

\ 100 -— Handheld transmitter 

,~ 102 -- ln-cab receiver 

,H' i04-Vehicle 
106 -— Cab 

110 - Spotter 

112 ~ Driver 

114 -— Vehicle front/rear (a/b) 
116 - Blind Spot 
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SIGNAL APPARATUS FOR FACILITATING SAFE 
BACKUP OF VEHICLES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of priority under 
35 U.S.C. §l 19(e) of US. Provisional Application No. 
60/985,070 ?led on Nov. 2, 2007, entitled “SIGNAL APPA 
RATUS FOR FACILITATING SAFE BACKUP OF LARGE 
VEHICLES,” the entirety of Which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] Embodiments of the present disclosure relate gen 
erally to safety systems for use in facilitating the backup of 
large vehicles and, in particular, to Wireless transmission 
systems Which may be utiliZed by a spotter external to the 
vehicle in order to signal go and stop signals to an operator of 
the vehicle. 

[0004] 2. Description of the Related Art 

[0005] Large vehicles of all shapes and siZes, such as ?re 
engines, recreational vehicles, and construction vehicles, rou 
tinely deliver goods and services in large numbers each day. 
In the course of such activities, it is often necessary to backup 
such vehicles. For example, in the case of delivery trucks and 
?re engines, such vehicles backup numerous times in the 
course of a normal day to deliver cargo and maneuver into 
strategically desirable locations. 

[0006] Backing up such large vehicles is more dif?cult and 
dangerous than standard passenger vehicles and trucks, hoW 
ever. Unlike passenger vehicles, many large commercial and 
service vehicles possess trailers or high storage boxes that 
obstruct the rearWard vieW of the vehicle driver through a 
back WindoW of the vehicle. As a result, drivers of large 
vehicles such as these must rely on side mounted mirrors to 
provide rearWard visibility, rather than the mounted rear vieW 
mirror utiliZed in passenger vehicles. These side mounted 
mirrors are inherently limited in the vieW they provide, oWing 
to rearWard obstructions such as trailers, creating “blind 
spots.” 

[0007] In order to alleviate some of the dif?culty and dan 
ger of backing up such vehicles to a desired position, a spotter 
may be positioned outside the vehicle. The spotter is gener 
ally positioned at the rear of the vehicle so as to monitor 
changing conditions Within the incipient backup path of the 
vehicle. Should the vehicle need to stop, due to an obstruction 
or other haZard in the path of the vehicle, the spotter commu 
nicates a signal to the driver to stop. 

[0008] The signal to stop has been traditionally accom 
plished by a number of mechanisms. In one example, the 
spotter makes hand signals at a location Which can be visu 
aliZed by the driver in one of the side mount mirrors. In other 
examples, the spotter may perform any combination of shout 
ing a stop signal, Whistling, and Waving red ?ags and/or 
blinking ?ashlights. 
[0009] These methods are effective only to the extent that 
the driver can see the spotter in one of the mirrors, or hear over 
the noise of the engine and surrounding conditions, hoWever. 
Performing backup operations under adverse conditions such 
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as darkness, inclement Weather such as heavy rain, fog, shad 
oWs, and conditions of high glare from the sun, can severely 
hamper the driver’s ability to see and/ or hear a signal to stop 
from a spotter. Moreover, as the spotter Walks behind the 
backing vehicle to monitor the position of the rear of the 
vehicle, the spotter routinely moves in and out of the driver’s 
?eld of vieW Within the mirrors (out of and into the blind 
spot). Thus, some signals provided by the spotter may not be 
Within the vieW of the driver. This inability to receive clear 
signals from the spotter can critically delay the driver’s per 
ception of an emergency signal to stop, raising the risk that the 
vehicle Will backup into a position Where it may injure the 
spotter or damage property. 

SUMMARY 

[0010] In one embodiment, a system for signaling a driver 
of a vehicle to start and stop reverse motion of the vehicle 
comprises a transmitter positioned outside of the vehicle and 
con?gured to transmit a ?rst Wireless signal in response to 
activation of the transmitter, the transmitter being con?gured 
to cease transmission of the ?rst Wireless signal upon deacti 
vation of the transmitter, a Wireless receiver con?gured to 
detect the ?rst Wireless signal, and one or more indicators 
positioned proximate the driver of the vehicle and in commu 
nication With the Wireless receiver, Wherein the one or more 
indicators are con?gured to provide a ?rst set of human per 
ceivable indicators in response to the Wireless receiver detect 
ing the ?rst Wireless signal, Wherein the ?rst set of human 
perceivable indicators comprises tWo or more tones emitted 
from a speaker, the tWo or more tones being separated by a 
predetermined period Where another tone or no tone is emit 
ted from the speaker, the ?rst series of human perceivable 
indicators indicating to the driver that the vehicle may pro 
ceed With a reverse motion movement, Wherein the one or 
more indicators are further con?gured to provide a second set 
of human perceivable indicators, different than the ?rst set, in 
response to the Wireless receiver ceasing to receive the ?rst 
Wireless signal, the second set of human perceivable indica 
tors indicating to the driver that the vehicle should not pro 
ceed With the reverse motion movement. 

[0011] In one embodiment, a vehicle safety kit comprises a 
handheld Wireless transmitter con?gured to transmit a ?rst 
Wireless signal only While a button of the Wireless transmitter 
is depressed, and a vehicle module comprising a Wireless 
receiver and one or more indicators, the vehicle module con 
?gured for installation in a vehicle such that the one or more 
indicators are proximate a driver of the vehicle in order to 
convey one or more of visual and audible signals provided by 
the indicators to the driver, Wherein the Wireless receiver is 
con?gured to receive the ?rst Wireless signal and to initiate 
the one or more indicators to emit a ?rst signal While the ?rst 
Wireless signal is received. 

[0012] In one embodiment, a method of providing backup 
instructions to a driver of a vehicle comprises electronically 
determining Whether a Wireless receiver positioned on or in 
the vehicle receives a ?rst Wireless signal transmitted from a 
Wireless transmitter positioned outside of the vehicle, and in 
response to receiving the ?rst Wireless signal, providing 
instructions to one or more indicators that are positioned 
proximate a driver of the vehicle to provide a ?rst set of 
signals representative of a command to backup the vehicle, in 
response to not receiving the ?rst Wireless signal, providing 
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instructions to one or more indicators to provide a second set 
of signals representative of a command to not backup the 
vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a schematic drawing of one embodiment of 
the backup safety system of the present disclosure, illustrat 
ing the use of a wireless transmitter by a spotter to provide 
signals to a receiver located within a vehicle; 

[0014] FIGS. 2A-2C are schematic illustrations of embodi 
ments of the wireless transmitter of FIG. 1; 

[0015] FIGS. 3A-3C are schematic illustrations of embodi 
ments of the receiver of FIG. 1; 

[0016] FIG. 4 is a schematic illustration of one embodiment 
of a circuit of the indicator of FIG. 1; 

[0017] FIGS. 5A-5B are schematic views illustrating 
embodiments of communication mechanisms between the 
wireless transmitter and receiver of FIG. 1; 

[0018] FIG. 6 is a ?owchart illustrating one embodiment of 
a method of backing up a vehicle using the backup safety 
system of FIG. 1; 

[0019] FIG. 7 is a ?owchart illustrating one embodiment of 
a method which the receiver of FIG. 1 undergoes to provide 
audible and/or visible indicator to the driver of the vehicle 
during a backup operation; and 

[0020] FIG. 8 is a timing diagram illustrating embodiments 
of the state of audible and/ or visible signals provided by the 
receiver in response to use of the wireless transmitter. 

DETAILED DESCRIPTION OF CERTAIN 
PREFERRED EMBODIMENTS 

[0021] Embodiments of the present disclosure provide sys 
tems and methods which allow a spotter external to a vehicle 
to provide signals to a driver of the vehicle in order to facili 
tate safe backup operations of the vehicle. In one embodi 
ment, the system comprises a wireless transmitter operated by 
the spotter that is in wireless communication with a receiver 
positioned within (or otherwise attached to) the vehicle. In 
further embodiments, an indicator is in communication with 
the receiver and is con?gured to provide a plurality of sets of 
audible and/ or visible signals perceivable by the vehicle 
driver in response to a wireless signal from the transmitter 
received by the receiver. For example, the sets of audible 
and/ or visible signals may comprise selected patterned tones 
and lights which inform the driver whether they should pro 
ceed to backup the vehicle or stop the vehicle. 

[0022] In one embodiment, the spotter may activate the 
transmitter to broadcast at least one wireless signal that, when 
received by the receiver, causes the receiver to change the 
audible and/or visible signals provided by the indicator in 
order to specify a go condition. Subsequent deactivation of 
the transmitter, such as may be caused by releasing of a button 
or trigger on the transmitter by the spotter, may cause the 
transmitter to cease transmitting the wireless signal. When 
the cessation of the wireless signal is sensed by the receiver, 
the receiver may provide instructions to the indicator indicat 
ing that the audible and/or visible signals provided by the 
indicator specify a stop condition. 
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[0023] In an alternative embodiment, the spotter may acti 
vate the transmitter to broadcast at least one ?rst wireless 
signal which, when received by the receiver, will change the 
audible and/or visible signals provided by the indicator in 
order to specify the go condition. Sub sequent deactivation of 
the transmitter may cause the transmitter to broadcast at least 
one second wireless signal that, when received by the 
receiver, may cause the indicator to change the audible and/or 
visible signals provided by the indicator in order to specify 
the stop condition. 

[0024] Advantageously, these system con?gurations cause 
the indicator to indicate a stop condition to the vehicle driver 
not only when the spotter deliberately deactivates the trans 
mitter but also when the spotter becomes incapacitated or the 
wireless transmitter malfunctions, enhancing the safety of the 
spotter when using the system. These and other objects and 
advantages of the present disclosure are discussed in greater 
detail below. 

[0025] FIG. 1 is a schematic drawing of one embodiment of 
the backup safety system. The system comprises a wireless 
transmitter 100 which is operated by a spotter 110. The trans 
mitter 100 is con?gured to generate at least one wireless 
signal 120 when the transmitter is activated, such as by press 
ing a button, trigger, or other selector, of the transmitter 100. 
In general, the spotter 110 is positioned so as to be able to 
view of a blind spot 116 located behind the vehicle 104 that is 
obscured to a driver 112 located in the cab 106 at about a front 
portion 11411 of the vehicle 104. 

[0026] In one embodiment, the wireless transmitter 100 is 
con?gured for grasping by a single hand of the spotter 110. 
Furthermore, the wireless transmitter 100 may be con?gured 
for operation by the same hand of the spotter 110 that is 
holding the transmitter 100. Thus, in one embodiment the 
spotter 110 may both hold and control the transmitter 100 
with a single hand. In one embodiment, the transmitter com 
prises a button, or other actuator, having only two positions, 
e.g., on and off positions, that may indicate whether or not it 
is safe for the driver 112 to reverse the vehicle. In this embodi 
ment, the orientation of the wireless transmitter 100 with 
respect to an orientation of the vehicle 104 is not important, 
allowing the spotter 110 great freedom in his position and/or 
orientation near the vehicle 104. In this embodiment, the 
transmitter 100 does not indicate steering positions to the 
driver 112, but only provides a signal as to whether the driver 
112 is clear to move the vehicle 104 in a reverse direction. In 
other embodiments, the transmitter 100 may include addi 
tional or fewer controls and/or functions. 

[0027] The system further comprises one or more indica 
tors 102 that are in communication with at least one receiver 
108 con?gured to receive the at least one wireless signal 120. 
The indicators 102 may be mounted to the vehicle 104 so as 
to allow the audible and/or visible signals generated by the 
indicator 102 to be perceived by the vehicle driver 112. For 
example, the indicators 102 may be mounted within the cab 
106 of the vehicle 104 or to one or more side mounted mirrors 
or rear-view mirrors of the vehicle 104. In other embodi 
ments, the indicators 102 may be integral components of a 
vehicle, such as built into mirrors, displayed panels, or sun 
visors, for example. 

[0028] In normal operation, the spotter 110 assesses the 
clearance of the vehicle 104 to back up, including but not 
limited to spaces within the blind spot 116, and initiates 
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transmission of the Wireless signal 120 from the Wireless 
transmitter 100 by depressing a button or other selector of the 
Wireless transmitter 100. This Wireless signal 120, When 
received by the receiver 108, causes the receiver 108 to send 
a plurality of electrical signals to the indicator 102 that gen 
erate one or more audible and/ or video indicators to the driver 

112. In this manner, While the button is depressed on the 
Wireless transmitter 100, the Wireless signal 120 is transmit 
ted to the receiver 108, and the receiver 108 causes the indi 
cator 102 to provide the driver With one or more audiovisual 
signals indicating a “go” condition. Likewise, When the but 
ton is release on the Wireless transmitter, such as When the 
vehicle has reached its ?nal position or When the spotter 
becomes incapacitated, the Wireless signal 120 ceases to be 
transmitted (or, in another embodiment, a “stop” signal is 
transmitted), the receiver 108 detects that the Wireless signal 
120 is no longer being received and, in response thereto, 
provides the driver With one or more audiovisual signals 
indicating a “stop” condition. 

[0029] The Wireless signal 120 may comprise any Wireless 
signals. Embodiments may include, but are not limited to, 
radio frequency signals, infrared signals, and laser signals. 
Further examples may comprise “Bluetooth” Wireless sig 
nals. In further embodiments, the transmitter 100 may be 
capable of providing Wireless signals having frequencies 
ranging betWeen about 900-928 MHZ and a plurality of chan 
nels, such as about 100 channels, for example. In additional 
embodiments, the Wireless signals may be received Within an 
approximately 300 foot radius. 

[0030] FIGS. 2A-2C illustrate several embodiments of the 
Wireless transmitter 100, including Wireless transmitters 
100A, 100B, and 100C. Each of the transmitters 100 com 
prise a body 212 Which is con?gured to be easily grasped and 
carried in the hand of a user, one or more buttons 200 mounted 
Within and/ or on the housing 212, and at least one transmitter 
antenna 202. As discussed herein, the transmitter 100 Will be 
referred to as in an activated or actuated state When the button 

200 (or some other actuator) is depressed (or actuated) and a 
deactivated or inactive state When the button 200 is not 
depressed. The transmitter antenna 202 may be con?gured 
such that at least a portion extends outside the housing 212, as 
illustrated in FIG. 2A or con?gured such that substantially the 
entire transmitter antenna 202 is contained Within the housing 
212, as illustrated in FIGS. 2B and 2C. 

[0031] FIG. 2B illustrates an embodiment of the transmitter 
100B comprising a plurality of indicator lights 206, 208 and 
a speaker 204. In one embodiment, the indicator lights 206, 
208 and/or a speaker 204 may provide the spotter With one or 
more human-perceivable signals in response to the activation 
or deactivation of the transmitter. For example, the human 
perceivable signals provided by the transmitter 100B may 
comprise at least one of the audible and/or visible signals 
corresponding to those to be generated by the receiver. In this 
manner, the spotter may be provided With feedback con?rm 
ing that they are providing the driver With the desired audible 
and/or visible signals. In alternative embodiments, at least 
one of the indicator lights 206, 208 and speaker 204 may 
provide indication of a state of the system. For example, 
indicator light 208 may become lit to indicate a loW battery 
condition of the transmitter 100B. 

[0032] The Wireless transmitters 100B and 100C may be 
further con?gured to provide tWo-Way radio functionality. In 
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such a con?guration, electronics providing tWo-Way radio 
functionality may be provided Within the housing 212. In 
order for the spotter to utiliZe the radio, a radio button 214 and 
a microphone/speaker 204 are also provided to alloW the 
spotter to send and receive radio communications. In one 
embodiment, the combined functionality of the safety system 
and tWo-Way radio may reduce the need for the spotter to 
carry a separate tWo-Way radio for other communications 
needs. In another embodiment, this combined functionality 
may provide the spotter a mechanism for communicating 
more speci?c verbal instructions to the driver of the vehicle 
using the transmitter 100B or 100C. 

[0033] In one embodiment, the transmitter 100 may be 
con?gured so as to be used With a single hand. For example, 
in the embodiment of FIG. 2C, the button 200 comprises a 
trigger. So con?gured, the spotter may grasp a handle 216 
With their ?ngers and clench the button 200 in order to acti 
vate the transmitter 100C. Alternatively, the buttons 200 may 
be replaced With a plunger, such as the radio button 214, that 
is positioned such that the spotter may depress the plunger 
With a thumb or ?nger of the same hand that holds the trans 
mitter 100. Advantageously, these con?gurations free the off 
hand of the spotter for other tasks, such as grasping and using 
other objects or making hand gestures. 

[0034] In certain embodiments, the housing 212 may be 
constructed from materials or material systems Which pro 
vide enhanced durability to the transmitter. For example, the 
housing 212 may be constructed of a metal. In further 
examples, the housing may comprise metals orplastics Which 
are encased With a compliant, protective coating, such as 
rubber. Advantageously, such construction increases the like 
lihood that the transmitter 100 remains undamaged in the 
event of potentially damaging impacts, such as When 
dropped, stepped on, or placed in containers With other 
objects that shift into contact With the transmitter 100. 

[0035] FIGS. 3A-3C illustrate embodiments of the indica 
tor 1 02 in communication With the receiver 1 08, con?gured to 
receive the at least one Wireless signal from the transmitter 
100. In general, the indicator 102 comprises an indicator 
housing 310 and a plurality of lighting devices, for example, 
300, 302, 308, 312. The lighting devices may be con?gured to 
display a single color or multiple colors and may comprise 
devices including, but not limited to, incandescent lights, 
compact ?uorescent (CF) lights, electroluminescent (EL) 
lights, and light emitting diodes (LEDs). One or more speak 
ers 304 may be incorporated into the indicator or in commu 
nication With the receiver 108 such that audible and/ or visible 
signals from the indicator 102 and speakers 304 may be 
transmitted concurrently. In further embodiments, the indica 
tor 102 and receiver 108 may be integrated Within a single 
unit. 

[0036] In other embodiments, the indicator 102 may com 
prise a line-out port 314 that alloWs the output of the lighting 
devices 300, 302, 308, 312 and/or the plurality of speakers 
304 to be transmitted to one or more external devices. For 
example, the line-out port 314 may be con?gured to receive a 
headphone plug such that sounds from the receiver 102 are 
transmitted to headphones Worn by the driver, alloWing the 
driver to hear such sounds in very noisy environments. 

[0037] In one embodiment, the indicator 102 may further 
comprise a processor (not shoWn) Which is con?gured to 
receive the Wireless signal 120 and provide instructions to the 
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lighting devices 300, 302, 308, 312 and the one or more 
speakers 304 (if present). In alternative embodiments, the 
processor may be incorporated into the receiver 108. In fur 
ther embodiments, a plurality of analog components Which 
perform the same or substantially the same functions as the 
processor may be provided in lieu of the processor. 

[0038] In another embodiment, When the transmitter 100 is 
activated, the transmitter 100 broadcasts a Wireless signal 120 
indicating the go condition. Upon receipt of the Wireless 
signal 120 indicating the go condition by the receiver antenna, 
it may be passed to the processor. The processor identi?es the 
received signal as indicating the go condition and instructs the 
lighting devices 300, 302, 308, 312 and speaker 304 to pro 
vide audible and/ or visible indicators of the go condition. 

[0039] In one embodiment, When the transmitter 100 is not 
activated, the transmitter 100 broadcasts no Wireless signal 
120. In another embodiment, When the transmitter 100 is not 
activated, the transmitter 100 broadcasts a Wireless signal 120 
that indicates a stop condition. The processor is con?gured to 
identify the lack of Wireless signal 120, or a Wireless signal 
120 indicating the stop condition, and to instruct one or more 
indicators, such as the lighting devices 300, 302, 308, 312 and 
speaker 304, to provide audible and/ or visible indicators 
accordingly. In one example, the lighting devices 300, 302, 
308, 312 and speaker 304 provide audible and/ or visible 
indicators of the stop condition. 

[0040] The safety system may be further con?gured to 
default to the stop condition in the event of a cessation of the 
Wireless signal 120 indicating the go condition. For example, 
the processor may instruct the indicator 102 to display 
audible and/or visible signals for the stop condition if greater 
than a selected time period passes from last receipt of the 
Wireless signal 120 indicating the go condition. In one 
embodiment, the selected time period comprises about 1 sec 
ond, but may comprises a shorter or longer duration depend 
ing on the embodiment. Advantageously, in this manner, the 
stop condition is signaled by the indictor 102 in the event of 
released of the button by the spotter, as Well as transmitter 
malfunction, poWer loss, or obstruction of the Wireless signal 
120, alloWing for the problem to be identi?ed and remedied 
before continuing With a potentially unsafe backup operation. 

[0041] In one embodiment, the lighting devices 300, 302, 
308, 312 are con?gured to display at least one of tWo different 
colors, Where the color displayed depends on Whether a stop 
or a go condition is to be indicated by the indicator 102. As 
illustrated in the embodiment of FIG. 3A, a ?rst and a second 
lighting device 300, 302 are provided, each designed to dis 
play a single color. For example, When the stop condition is to 
be displayed, a selected ?rst color, such as red, may be shoWn 
by the second lighting device 302, in the embodiment illus 
trated in FIG. 3A. Similarly, When the go condition is to be 
displayed, a selected second color, such as green, may be 
shoWn by the ?rst lighting device 300, in the embodiment 
illustrated in FIG. 3A. 

[0042] In an alternative embodiment, illustrated in FIGS. 
3B, 3C, the indicator 102 may comprise a third, single light 
ing device 308 or a plurality of lighting devices 312. The 
lighting devices 308, 312 may be designed to display tWo or 
more colors, such as red or green, When the processor pro 
vides instructions to display a stop or go condition, respec 
tively. 
[0043] In one embodiment, the indicator 102 may be con 
?gured to initiate a plurality of sounds for selected durations 

Oct. 28, 2010 

using the speaker 304, depending on Whether a stop or a go 
condition is to be indicated by the indicator 102. For example, 
the indicator 102 may cause the speaker 304 to emit a rela 
tively loW tone for a long duration, for example, about 3 
seconds, When indicating a stop condition and to sound a 
plurality of relatively high tones for short duration When 
indicating a go condition, for example, 3 tones, each lasting 
about one half second, separated by pauses of about one half 
second. In one embodiment, multiple tones and light 
sequences may be initiated by the indicator in response to a 
single button activation or deactivation of the transmitter. For 
example, multiple tones and/or light emissions may be dis 
played to the driver in response to the spotter depressing a 
button of the transmitter. As used herein, the term “emit” may 
refer to transmitting sound from a speaker, transmitting light 
from a light source, or providing any other visual, audible, or 
tactile signal. In other embodiments, any other tone fre 
quency, durations, and repetitions may used to represent go 
and stop conditions. Table 1 illustrates embodiments of the 
audible and/or visible signals that may be displayed by the 
indicator 102 and, optionally, by the transmitter 100 to rep 
resent various states of the vehicle safety system. As noted, 
the transmitter emissions may be automatically initiated 
(such as by a processor that includes a timer function to 
activate and deactivate lights and/or speakers in accordance 
With predetermined patterns and/ or at predetermined intensi 
ties/frequencies, such as those shoWn in table 1) in response to 
a single motion by the spotter, such as depressing a button or 
other actuator. 

TABLE 1 

Transmitter/Indicator audible and/or visible display as a ?lHCtlOH of 
safety system condition 

Condition Transmitter Light Transmitter Speaker 

Go condition Solid Green Short, high tones (e.g., 3 tones) 
Stop condition Solid Red Long, loW tone (e.g., one tone) 
Battery loW Blinking Red Alternating loW/high tones 

[0044] In further alternative embodiments, the indicator 
102 may be con?gured to be Worn by the driver. For example, 
the indicator 102 may be designed to be Worn as a bracelet, 
headphones, or a hat, While providing the functions disclosed 
above. In this embodiment, the indicator 102 may vibrate 
(possibly in predetermined patterns, durations, and/or inten 
sities) in order to communicate stop and/or go signals to the 
driver. 

[0045] The transmitter 100 and receiver 108 may also be 
synched, prior to use, so as to ensure that the receiver 108 is 
only con?gured to accept instructions from a single transmit 
ter 100. For example, the receiver may be placed into a leam 
ing mode and the transmitter 100 is activated to transmit a 
Wireless signal representing the go condition. The Wireless 
signal contains an identi?er, such as a serial number, Which 
uniquely identi?es the originating transmitter 100. Subse 
quently, until reprogrammed, the receiver 108 may only 
respond to Wireless signals containing the unique identi?er. 

[0046] FIG. 4 illustrates one embodiment of a circuit 400 of 
the indicator 102. Electrical poWer is provided to the circuit 
400 by a poWer supply 402. In one embodiment, the poWer 
supply 402 comprises the vehicle 104 battery. In other 
embodiments, the poWer supply 400 may comprise one or 
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more household batteries, such as AA, C, D, or pen batteries, 
that are housed Within the indicator 102. The power supply 
400 may be con?gured, in one embodiment, to provide elec 
trical poWer to the circuit 400 When the engine of the vehicle 
104 is running. In alternative embodiments, electrical poWer 
400 may be provided to the circuit at all times. 

[0047] In the embodiment of FIG. 4, the indicator 102 
comprises a sWitch 404 and, timers 406A, 406B. In altema 
tive embodiments, the sWitch 404 and/ or timers 406A, 406B 
are incorporated in a microprocessor, such as in a ?eld pro 
grammable gate array (FPGA), application speci?c inte 
grated circuit (ASIC), or general purpose microprocessor. 
The timers 406A, 406B are in communication With the plu 
rality of speakers 304, such as a pieZoelectric device. In an 
embodiment, each of the timers 406A, 406B is in communi 
cation With a single speaker 304. In an alternative embodi 
ment, each timer 406A, 406B is in communication With a 
separate speaker 304. The sWitch 404 is further in communi 
cation With the lighting device 300 associated With the stop 
condition, and the lighting device 302, associated With the go 
condition. In alternative embodiments, the sWitch may be in 
communication With a single lighting device capable of pro 
viding the visible signals associated With the stop and go 
conditions. In other embodiments, the timer 406B may acti 
vate the lighting device 302 and or the speakers 304 for other 
time periods 

[0048] In an embodiment, When the receiver 108 receives 
the Wireless signal 120 indicating the go condition, the sWitch 
404 moves from a ?rst state to a second state. Upon moving to 
the second state, the sWitch 404 routes electrical poWer to the 
timer 406B and lighting device 302 so as to indicate the go 
condition. For example, the timer 406B may provide signals 
to the speaker 304 so as to provide three, closely timed, high 
pitched tones. The lighting device 302 may further be lit for 
the duration of time that the sWitch 404 is in the second state. 
In other embodiments, the timer 406B may activate the light 
ing device 302 and/or the speaker 304 for other time periods. 

[0049] In this embodiment, When the receiver 108 ceases to 
receive the Wireless signal 120, or receives a Wireless signal 
120 indicating the stop condition, the sWitch 404 moves from 
the second to the ?rst state. Upon returning to the ?rst state, 
the sWitch 404 provides electrical poWer to the timer 406A 
and the lighting device 300 so as to indicate the stop condi 
tion. For example, the timer 406A may provide signals to the 
speaker 304 so as to provide a continuous, loW tone of 
selected duration. In one embodiment, upon movement of the 
sWitch from the second to the ?rst state, the lighting device 
300 may be lit for a selected duration. In an alternative 
embodiment, upon movement of the sWitch from the second 
to the ?rst state, the lighting device 300 may be lit for the 
duration of time that the sWitch 404 is in the ?rst state. In other 
embodiments, the timer 406A may activate the lighting 
device 300 and/or the speaker 304 for other time periods. 

[0050] In other embodiments, the circuitry of FIG. 4 may 
be partially or entirely replaced by an integrated circuit, such 
as a FPGA, ASIC, or general purpose microprocessor. In this 
embodiment the timer functions and output signals, for 
example, may be controlled by software, ?rmWare, and/or 
recon?gurable logic. 

[0051] FIGS. 5A and 5B are schematic vieWs of a vehicle 
104 equipped the Wireless transmitter 100, indicator 102, and 
receiver 108. In the embodiment of FIG. 5A, the receiver 108 
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is incorporated into the indicator 102 so as to receive the least 
one Wireless signal 120 from the transmitter 100. Advanta 
geously, such a con?guration provides a self-contained 
receiver/ indicator unit Which can be moved betWeen vehicles 
104 With little di?iculty, alloWing the use of the system With 
multiple vehicles. It may be further understood, hoWever, that 
in alternative embodiments, the indicator 102 and receiver 
108 may comprise separate units and may be con?gured such 
that the functionalities of the indicator 102 and receiver 108 
disclosed are divided in a selected manner betWeen the sepa 
rate indicator 102 and receiver 108. 

[0052] In an alternative embodiment, illustrated in FIG. 5B, 
the indicator 102 and receiver 108 may be separate and in 
communication using a Wired communication link 500. The 
receiver 108 is con?gured to receive the at least one Wireless 
signal 120 from the transmitter 100. In such a con?guration, 
the indicator 102 may also be “hardWired” into the vehicle 
104, such as to the vehicle poWer source, providing a perma 
nent installation of the indicator 102 Within the vehicle 104. 
In alternative embodiments, the indicator 102 may be remov 
ably connected to the receiver 108, providing a portable indi 
cator 102 that can be moved betWeen vehicles possessing 
receivers 108. 

[0053] Optionally, an exterior indicator 502 may also be 
mounted to the vehicle 104. Such an exterior indicator 502 
may be con?gured to provide audible and/or visible indica 
tors corresponding to those provided by the indicator 102, 
alloWing those individuals external to the vehicle 104, such as 
the spotter and/or other bystanders, to be apprised of the 
condition that the indicator 102 is displaying to the driver. 

[0054] In addition to the features disclosed above, embodi 
ments of the system may comprise diagnostic systems. For 
example, When the system is activated by providing poWer to 
the receiver and/or indicator, the one or more speakers may 
provide a diagnostic tone and lights to indicate that the speak 
ers and lighting devices are functioning properly. In one 
embodiment, the diagnostic tones and lights may comprise at 
least one of the tones and lights associated With the go and 
stop conditions, as described herein. In alternative embodi 
ments, the diagnostic tone may comprise combinations of the 
tones and lights associated With the go and stop conditions. In 
further embodiments, the diagnostic tone may comprise tones 
and lights not associated With the go and stop conditions. 

[0055] In one embodiment, the system may comprise pro 
grammed logic Which detects Whether one or more of the 
transmitter 100, indicator 102, and receiver 108 are operating 
properly. In one embodiment, hardWare and softWare checks 
may be performed. For example, the integrity of memory 
devices and programs may be checked. 

[0056] In another example, the system may check to ensure 
that the Wireless signal instructing a selected condition is 
correct. In one embodiment, the receiver 108 may Wait for 
receipt of a selected number of Wireless signals representing 
the go condition before providing instructions to the indicator 
102 to display the go condition. 

[0057] In a further embodiment, the receiver 108 may 
check the data contained Within received Wireless signals to 
ensure the data is error free and fresh. For example, the data 
may be transmitted in packets at a selected rate and a packet 
counter may be used to determine Whether the data is fresh. 

[0058] Similarly, the system may be con?gured to detect 
Whether the receiver properly receives at least one Wireless 
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signal 120 from the transmitter 100 and whether the correct 
audible and/ or visible indicators are provided by the indicator 
102 in response to reception of the at least one wireless signal 
120. Advantageously, such functionality may warn users 
when one or more of the transmitter 100, indicator 102, and 
receiver 108 are not operating properly. 

[0059] FIG. 6 is a ?owchart illustrating one embodiment of 
a method 600 of backing up a vehicle using the backup safety 
system. Depending on the embodiment, the method of FIG. 6 
may include fewer or additional steps and the steps may be 
performed in a different order, as necessary. The process 
begins with starting of the vehicle in Block 602 and providing 
power to the transmitter, indicator, and receiver, Block 604. In 
one embodiment, the system may further perform a diagnos 
tic check, as discussed above, in response to receiving an 
initial power source. Depending on the embodiment, the 
method of FIG. 6 may include additional or fewer steps and 
the steps may be performed in a different order than illus 
trated in FIG. 6. 

[0060] In Block 606, it is determined whether the transmit 
ter and/or receiver are operating normally. If the diagnostic 
check is performed successfully, then a normal operating 
condition is detected, either by the users of the system, or by 
the system itself, and the method moves to Block 614. 

[0061] In one embodiment, such a normal operating con 
dition may be indicated by at least one of the transmitter and 
receiver using lights and or noises. For example, the indicator 
may provide a low, continuous tone for approximately 2-5 
seconds and the lighting device associated with the stop con 
dition may show a red light for approximately 2-5 seconds. 
These indicators may be provided sequentially or concur 
rently, as desired. Following these diagnostic tones/ lights, the 
indicator may subsequently be quiet/ dimmed until the go 
condition is to be indicated. In an alternative embodiment, the 
absence of any such lights or noises after performance of the 
diagnostic may be used as an indication of normal operating 
status. 

[0062] If an error is detected, however, the method 600 
moves to Block 610, where the error condition is signaled. In 
a further alternative embodiment, detection of an error con 
dition may be indicated by at least one of the transmitter, 
indicator, and receiver. For example, the lighting devices 300, 
3 02, 308, 3 12 may light up in a selected pattern. Alternatively, 
a selected tone and pattern may be sounded by the indicator. 
The method 600 then moves to Block 612. 

[0063] In Block 612, it is determined whether the error is 
recoverable. One example of a recoverable error is the situa 
tion where any one of the transmitter, indicator, or receiver 
fail to receive power, such as when any of their respective 
power sources are drained. In the case of such a recoverable 

error, power may be restored and the method 600 moves to 
Block 604, again performing the diagnostic. If the error is not 
recoverable, then the method 600 ends and appropriate 
repairs are performed on the faulty components of the system. 
In one embodiment, blocks 606, 610, and 612 are not 
included in the diagnostic check. 

[0064] In Block 614, following indication of normal opera 
tion of the system, the spotter monitors the backup path of the 
vehicle to determine whether it is safe (eg no obstructions 
are present in the path) and appropriate (e. g. the vehicle is not 
at its destination, the spotter is ready, etc) for the vehicle to 
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backup. If it is not safe and appropriate for the vehicle to 
backup, then the spotter continues to watch and wait until it is 
safe and appropriate for the vehicle to backup. During this 
watching and waiting period, the transmitter is not activated, 
resulting in the receiver indicating the stop condition. 

[0065] When it becomes safe and appropriate for the 
vehicle to backup, the spotter proceeds to activate the trans 
mitter in Block 616, actuating the transmitter and sending the 
go signal resulting in the receiver indicating the go condition. 
Depending on the embodiment, the go signal may comprise 
various combinations of audible and/or visible cues. In one 
embodiment, the go signal is indicated by the receiver by 
initially sounding three tones and then making no sound until 
the stop signal is subsequently received. In one embodiment, 
the go signal comprises activation of a “go light” on the 
receiver, such as a green light emitting diode (LED), which 
stays active through the duration of receiving the go signal. 

[0066] Having received the go signal indicated by the 
receiver, the driver subsequently moves the vehicle in reverse 
(Block 620) and the spotter continues to monitor whether it is 
safe and appropriate for the vehicle to backup (Block 622). As 
long as the spotter determines it is safe and appropriate for the 
vehicle to backup, the spotter continues to activate the trans 
mitter (depressing the button) to indicate the go condition to 
the driver. 

[0067] When there comes a time in which it is not safe and 
appropriate to continue the reverse course of the vehicle, the 
transmitter is deactivated to cause the receiver to indicate the 
stop condition (Block 624). The stop signal may comprise 
various combinations of audible and/or visible cues which are 
distinct from those of the go signal. In one embodiment, the 
stop signal is indicated by the receiver by initially sounding a 
long, low tone and then making no sound until the go signal is 
subsequently received. In one embodiment, the stop signal 
further comprises activation of a “stop light” on the receiver, 
such as a red LED. In one embodiment, the stop light may stay 
lit for a selected duration. In alternative embodiments, the 
stop light may stay lit for the duration of the stop condition; 
that is, until the go signal is again received. 

[0068] Following deactivation of the transmitter, in Block 
626, depending on the circumstances under which the trans 
mitter was deactivated, a determination is made whether or 
not to continue the method 600. In one embodiment, this 
deactivation may be the result of a decision by the spotter to 
release the button/trigger on the transmitter because the vehi 
cle’s destination has been reached. Alternatively, this deacti 
vation may be the result of the spotter becoming incapacitated 
and involuntarily releasing the button/trigger. In still further 
embodiments, this deactivation may be the result of a mal 
function in the system, such as the transmitter running out of 
power. In these cases the method 600 then ends. 

[0069] In another embodiment, this deactivation may be the 
result of a decision by the spotter to release the button/trigger 
on the transmitter because an obstruction, such as a person or 
another vehicle, may cross the incipient backup path. In this 
case, the method 600 returns to Block 614, where the spotter 
monitors the incipient backup path of the vehicle to determine 
whether it is safe and appropriate for the vehicle to backup. 
The method 600 subsequently proceeds as discussed above 
from Block 614. 

[0070] FIG. 7 is a ?owchart illustrating one embodiment of 
a method 700 that may be performed by a receiver/indicator 
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in order to provide audible and/or visible indicators to the 
driver of the vehicle during a backup operation. FIG. 8, to be 
described in greater detail beloW in conjunction With FIG. 7, 
presents a timing diagram Which illustrates embodiments of 
audible and/ or visible cues that may be provided by the 
receive in response to activation and deactivation of the trans 
mitter. Depending on the embodiment, the method of FIG. 7 
may include feWer or additional blocks and/or the blocks may 
be performed in a different order than is illustrated. 

[0071] In Block 701, the system performs a diagnostic 
When poWered on, as discussed above. As illustrated in FIG. 
8, in one embodiment, a loW tone is sounded by the speaker 
for approximately 2-5 seconds. In a further embodiment, at 
least one of the lighting devices, for example, the stop light, is 
lit for approximately 2-5 seconds. These audible and/or vis 
ible indicators provide the driver With feedback that the sys 
tem is properly Working. In one embodiment, the method 
does not include block 701 and no diagnostics are performed. 

[0072] In Block 702, the processor or other circuitry of the 
receiver and/ or indicator determines Whether the go signal 
has been received from the transmitter (in response to activa 
tion of the transmitter). If the receiver has not received the go 
signal, the method 700 remains in Block 702 until the receiver 
has received the go signal and moves to Block 704. During 
this period, in one embodiment, a stop indicator is provided to 
the driver via the indicator, such as the speaker not emitting 
any tones and the lights of the indicator being dimmed or off. 

[0073] In Block 704, in response to receive a go signal from 
the transmitter controlled by the spotter, the processor 
instructs the audible and/or visible indicators to display a ?rst 
selected set of audible and/or visible cues corresponding to 
the go condition. As illustrated in the timing diagram of FIG. 
8, in one embodiment, When the button/trigger of the trans 
mitter is depressed, at time 800, the speaker emits three short, 
high tones. Such tones may be provided for about 0.1-0.5 
seconds (or any other suitable duration), separated by a pause 
of betWeen about 0.1 -0.5 seconds (or any other suitable dura 
tion), for a total time of betWeen about 0.5 to 2.5 seconds, the 
duration betWeen time 800 and 802. Concurrently, the indi 
cator light or lights are provided signals from the processor 
causing them to emit light indicative of the received go con 
dition. 

[0074] In Block 706, the processor determines Whether the 
go signal is maintained, e.g., in response to the spotter con 
tinuing to depress the button of the transmitter and the trans 
mitter continuing to transmit the go signal. If the go signal is 
maintained, then the method 700 loops back to Block 704, 
Where certain indicators corresponding to the go condition 
may be maintained. In the embodiment of FIG. 8, this time 
period Wherein the go signal is maintained is illustrated 
betWeen times 802 and 804, Where the go tones are not 
repeated, but the go light remains activated. 

[0075] If the button/trigger is released, terminating trans 
mission of the go signal, the method 700 moves to Block 710. 
In Block 710, the processor instructs the audible and/or vis 
ible indicators to display a second selected set of audible 
and/or visible cues corresponding to the stop condition. As 
illustrated in the timing diagram of FIG. 8, in one embodi 
ment, When the button/trigger of the transmitter is released, at 
time 804, the speaker emits a long, loW tone, from time 804 to 
806. Such a tone may be provided for betWeen approximately 
2-5 seconds (or any other suitable duration). Concurrently, 
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the indicator light or lights are provided signals from the 
processor causing them to emit light indicative of the received 
stop condition. 

[0076] In Block 712, the method 700 returns to Block 702, 
Where the system Waits for the go signal to be again received 
by the receiver. This corresponds to the time period betWeen 
times 806 and 810 of FIG. 8. Subsequently, When the go 
signal is received, the method returns to Block 704 and pro 
ceeds as discussed above. 

[0077] Although the foregoing description of the preferred 
embodiments of the present invention has shoWn, described 
and pointed out the fundamental novel features of the inven 
tion, it Will be understood that various omissions, substitu 
tions, and changes in the form of the details of the invention as 
illustrated as Well the uses thereof, may be made by those 
skilled in the art, Without departing from the scope of the 
present teachings. Consequently, the scope of the present 
teachings should not be limited to the foregoing discussion, 
but should be de?ned by the appended claims. 

What is claimed is: 
1. A system for signaling a driver of a vehicle to start and 

stop reverse motion of the vehicle, comprising: 

a transmitter positioned outside of the vehicle and con?g 
ured to transmit a ?rst Wireless signal in response to 
activation of the transmitter, the transmitter being con 
?gured to cease transmission of the ?rst Wireless signal 
upon deactivation of the transmitter; 

a Wireless receiver con?gured to detect the ?rst Wireless 
signal; and 

one or more indicators positioned proximate the driver of 
the vehicle and in communication With the Wireless 
receiver, Wherein the one or more indicators are con?g 
ured to provide a ?rst set of human perceivable indica 
tors in response to the Wireless receiver detecting the 
?rst Wireless signal, Wherein the ?rst set of human per 
ceivable indicators comprises tWo or more tones emitted 
from a speaker, the tWo or more tones being separated by 
a predetermined period Where another tone or no tone is 
emitted from the speaker, the ?rst series of human per 
ceivable indicators indicating to the driver that the 
vehicle may proceed With a reverse motion movement; 

Wherein the one or more indicators are further con?gured 

to provide a second set of human perceivable indicators, 
different than the ?rst set, in response to the Wireless 
receiver ceasing to receive the ?rst Wireless signal, the 
second set of human perceivable indicators indicating to 
the driver that the vehicle should not proceed With the 
reverse motion movement. 

2. The system of claim 1, Wherein the transmitter is dimen 
sioned so as to alloW the transmitter to be substantially carried 
in the hand of a human user. 

3. The system of claim 2, Wherein the transmitter is con 
?gured to be operated by a single hand of an operator. 

4. The system of claim 3, Wherein the transmitter is acti 
vated by at least one of a trigger, plunger, sWitch, or button. 

5. The system of claim 1, Wherein the Wireless receiver 
comprises a microprocessor. 

6. The system of claim 1, Wherein the ?rst Wireless signal 
comprises identi?cation information that uniquely identi?es 
the transmitter. 
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7. The system of claim 1, wherein the human perceivable 
indicators comprise one or more of a lighting device and 
speaker. 

8. The system of claim 1, Wherein the transmitter is con 
?gured to broadcast a second Wireless signal upon deactiva 
tion of the transmitter and the indicators are further con?g 
ured to provide the second set of human perceivable 
indicators in response to the Wireless receiver receiving the 
second Wireless signal. 

9. The system of claim 1, Wherein, after receipt of the ?rst 
Wireless signal, the plurality of indicators provide the second 
set of human perceivable indicators after the Wireless receiver 
fails to receive the ?rst Wireless signal for a selected time 
period. 

10. A vehicle safety kit comprising: 

a handheld Wireless transmitter con?gured to transmit a 
?rst Wireless signal only While a button of the Wireless 
transmitter is depressed; and 

a vehicle module comprising a Wireless receiver and one or 
more indicators, the vehicle module con?gured for 
installation in a vehicle such that the one or more indi 
cators are proximate a driver of the vehicle in order to 
convey one or more of visual and audible signals pro 
vided by the indicators to the driver, Wherein the Wire 
less receiver is con?gured to receive the ?rst Wireless 
signal and to initiate the one or more indicators to emit a 
?rst signal While the ?rst Wireless signal is received. 

11. The vehicle safety kit of claim 10, Wherein the Wireless 
indicators are con?gured for mounting in a cab of the vehicle 
or on a mirror of the vehicle. 

12. The vehicle safety kit of claim 10, Wherein the ?rst 
signal comprises a series of repeated tones folloWed by no 
output. 

13. The vehicle safety kit of claim 10, Wherein the Wireless 
receiver is further con?gured to initiate the one or more indi 
cators to emit a second signal When the ?rst Wireless signal is 
no longer received by the Wireless receiver. 

14. The vehicle safety kit of claim 13, Wherein the second 
signal comprises a single tones folloWed by no output. 

15. The vehicle safety kit of claim 10, Wherein the ?rst 
signal comprises at least one of activation and deactivation of 
the lights in a selected pattern, changing a color of at least one 
of the lights, emitting a plurality of relatively high tones in a 
selected pattern, and emitting a relatively loW tones in a 
selected pattern. 

16. The vehicle safety kit of claim 10, Wherein the Wireless 
transmitter further comprises one or more indicators that are 
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con?gured to provide one or more of visual and audible 
signals that correspond to those provided by the one or more 
indicators of the alert module. 

17. A method of providing backup instructions to a driver 
of a vehicle, comprising: 

electronically determining Whether a Wireless receiver 
positioned on or in the vehicle receives a ?rst Wireless 
signal transmitted from a Wireless transmitter positioned 
outside of the vehicle; and 

in response to receiving the ?rst Wireless signal, providing 
instructions to one or more indicators that are positioned 
proximate a driver of the vehicle to provide a ?rst set of 
signals representative of a command to backup the 
vehicle; 

in response to not receiving the ?rst Wireless signal, pro 
viding instructions to one or more indicators to provide 
a second set of signals representative of a command to 
not backup the vehicle. 

18. The method of claim 17, Wherein the one or more 
indicators comprises one or more of a speaker and a light. 

19. The method of claim 18, Wherein the speaker comprises 
a pieZoelectric material and the light comprises one or more 
of a light emitting diode or electroluminescent material. 

20. The method of claim 17, further comprising: 

electronically determining Whether receipt of the ?rst Wire 
less signal by the Wireless receiver ceases for a selected 
time period after receipt of the ?rst Wireless signal; and 

providing instructions to the indicators to provide the sec 
ond set of signals if receipt of the ?rst Wireless signal by 
the Wireless receiver ceases for greater than or equal to 
the selected time period. 

21. The method of claim 17, Wherein providing the ?rst set 
of signals comprises at least one of activation of a light, 
deactivation of a light, changing a color of at least one light, 
relatively high tones, loW tones, and combinations thereof. 

22. The method of claim 17, Wherein providing the second 
set of signals comprises at least one of activation of a light, 
deactivation of a light, changing a color of at least one light, 
relatively high tones, loW tones, and combinations thereof. 

23. The method of claim 17, further comprising synching 
the Wireless receiver to the Wireless transmitter such that the 
Wireless receiver is inhibited from providing the instructions 
unless the received ?rst Wireless signal contains information 
identifying the Wireless receiver. 

* * * * * 


