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UNIVERSALLY USABLE OBJECT DETECTION
SYSTEM AND METHOD
CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to copending US.

provisional application entitled, “Universally Usable
Reverse Detection System,” ?led November 19, 2003 and

having application Ser. No. 60/523,459, Which is entirely
incorporated herein by reference.

Within a predetermined range. When an obstacle comes

Within the vehicle’s path, an emitted signal Wave may be
disturbed or re?ected back to the sensor, thereby indicating
to the driver by processing electronics that an obstacle is in

the path of the rear moving vehicle. Thus, it is possible
according to this solution to increase the aWareness of the
driver as to obstacles that may be in the rear path so as to

prevent damage to the vehicle and/or injury to passengers in
the vehicle or to persons that may be Within the path of the
vehicle.

[0008] While such systems may be employed in neWly
TECHNICAL FIELD

[0002] The present disclosure generally relates to object
detection systems and, more particularly, to a system and

method for detecting objects and obstacles in the rear path
of a vehicle.

BACKGROUND
[0003] Each year, many accidents occur When a driver of
a vehicle attempts to move the vehicle in reverse, subse

quently resulting in a collision With another object. A
driver’s vieW When driving in reverse is typically not as

good as When the vehicle is moving forWard, thereby
causing most drivers to rely on rear vieW mirrors and/or to
constantly turn in an attempt to ?nd obstacles Within the path
of the vehicle. HoWever, due to the relative position of the

driver in the vehicle, the driver’s vantage point oftentimes
results in the failure to see and/or maneuver around various
stationary or moving obstacles. It is not uncommon for
drivers of rear moving vehicles to strike other people Who
may Walk or otherWise move into the path of the rear

moving vehicle, unbeknoWnst to the driver. In these situa
tions, When the obstacle is a person, such as a child Who may

dart into the path of the rear-moving vehicle, the conse
quences can be catastrophic.
[0004]

Even When relying on rear vieW mirrors and mov

ing in reverse, a driver still may not be able to see a

stationary or moving object that may be in the driver’s blind
spot. Thus, late model vehicles are increasingly being

equipped by manufacturers With object detection systems
that aid the driver handle the vehicle so as to avoid obstacles

in the path of the rear-moving vehicle.
[0005]

Although such systems vary, at least one such

solution includes the placement of a camera in the rear
portion of the vehicle so as to capture images of the area

behind the vehicle, Which is simultaneously displayed on the
screen vieWable by the driver. In this Way, a driver at least
has a vieWable image of the area behind the rear-moving
vehicle so as to see obstacles that may be in the path.

manufactured vehicles to effectively reduce the number of
collisions by such vehicles When moving in reverse, this
solution does not account for the millions of eXisting
vehicles that are in use and Were manufactured prior to the

development of such safety systems, as Well as particular
vehicle con?guration types that may not necessarily lend
themselves to these manufacturer-installed detection sys
tems.

[0009] The use of object detection systems to aid a driver
When moving in reverse is found mostly in passenger

vehicles and conventional light trucks. The application of
these safety systems to larger trucks and especially to
tractor-trailer rigs and specialty vehicles, such as sanitation
trucks and dump trucks, is found much less frequently. For
eXample, many current object detection systems utiliZe a
hardWiring harnesses to electrically connect the sensors in
the rear of the vehicle to an electrical control unit that may

be in the front portion of the vehicle to audio or visual
alerting means that may also be in the front of the vehicle.

Depending on the vehicle type, extending a Wiring harness
throughout the length of a vehicle may be prohibited due to
vehicle construction.
[0010] As a nonlimiting eXample, a rear loading sanitation
truck that has various moving parts at the rear portion of the
vehicle may not be ideally suited for the installation of
certain obstacle detection systems after initial manufacture.
Because of the moving parts on this vehicle associated With

trash collection, placing the various components and routing
the associated Wiring harnesses may be impractical, espe
cially if the control unit is positioned aWay from the sensors
and alerting devices.
[0011]

There have been attempts to overcome these limi

tations; hoWever, the solutions have been limited. For
eXample, transmitting data from sensors to a control unit
near the front of the vehicle via Wireless means, such as
radio or microWave, is one such solution. HoWever, this

scheme often is not practical for trucks With detachable
trailers due to the fact that a driver of a vehicle may toW a

multitude of trailers in relatively short periods of time. Thus,

[0006] HoWever, even cameras are constrained by the
respective ?elds of vieW, Which means that a camera may

such Wireless transmitters are typically either universal or

also have a blind spot or eXperience poor resolution depend

ing on ambient lighting conditions. Furthermore, Weather

determine and tune to the appropriate frequency so as to
receive and understand communications from a transmitter

conditions and other environmental conditions may result in

in the rear portion of the vehicle.

a poor image quality vieWed by the driver, thereby negating
any substantial bene?cial effect that a camera system may

provide.
[0007] Manufacturers also have begun equipping neW
vehicles With automatic sensing systems to detect objects by
including in the neWly manufactured vehicle one or more
rear facing sensors that may detect the presence of objects

con?gured in such a Way Wherein the driver may easily

[0012] If such devices are con?gured to include a Wide
range of frequencies, efforts need to be made to prevent

unintentional interception by a receiver of another vehicle.
More speci?cally, and as a nonlimiting eXample, if one
vehicle is moving in reverse at, for eXample, a truck stop and
detects an obstacle, the Wireless communication reporting
the detected obstacle may very Well be received by a nearby
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vehicle also moving in reverse, Which Would thereafter be
reported to the driver as an obstacle Within the rear path of

his vehicle, even though the obstacle is in the rear path of
another vehicle.

[0013]

The complexity and function of hardwired or radio

frequency systems may ultimately render these systems
impractical for use in certain situations and applications.
Sanitation trucks, as a nonlimiting example, have an articu

lated chassis and carry electromechanical equipment that
may interfere With a transmitted RF signal. So as to over
come interference With other electrical components in an

effort to increase the ef?ciency of the Wireless communica
tions, the cost of such components may be greater.
[0014] Thus, there is a heretofore unaddressed need to
resolve the de?ciencies and problems described above.
BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Many aspects of the invention can be better under
stood With reference to the folloWing draWings. The com
ponents in the draWings are not necessarily to scale, empha

sis instead being placed upon clearly illustrating the
principals of the present invention. Moreover, in the draW

[0027] FIG. 11 is a side vieW diagram of an exemplary
embodiment of the tractor trailer rig of FIG. 10 depicting the
alerting mechanism of alert and receiver upon the detection
of an object in the rear driving path of the tractor trailer rig.

[0028] FIG. 12 is a diagram of an exemplary embodiment
of the electrical control unit of FIG. 4A

[0029] FIG. 13 is a diagram depicting an exemplary
embodiment of the visual indicator coupled to the side of the
trailer of FIG. 4A.
DETAILED DESCRIPTION

[0030]

In addition to the draWings discussed above, this

description describes one or more embodiments as illus

trated in the above-referenced draWings.
[0031]

HoWever, there is no intent to limit this disclosure

to a single embodiment or embodiments that are disclosed

herein. On the contrary, the intent is to cover all alternatives,

modi?cations, and equivalents included Within the spirit and
scope of this disclosure and as de?ned by the appended
claims.

ings, like reference numerals designate corresponding parts

[0032] A universally useable object detection system is

throughout the several vieWs.

disclosed herein, Which may be temporarily or permanently
positioned on an existing vehicle not previously equipped

[0016]

FIG. 1 is a diagram of a tractor trailer rig com

prised of a tractor and a trailer.

[0017] FIG. 2 is a diagram of an exemplary embodiment
of the tractor trailer rig of FIG. 1 equipped With rear
detection sensors on the rear portion of the trailer to detect

objects behind the tractor trailer rig.

With such a system during manufacture. As a nonlimiting
example, a driver of any tractor trailer rig for pulling
commercial trailers may be able to simply connect to any
trailer so equipped With a universally useable object detec
tion system and be able to use it Without any additional
equipment in the cab of the tractor trailer rig so as to be able
to move in reverse and to detect obstacles Within the rear

[0018] FIG. 3 is a diagram of an exemplary embodiment
of the tractor trailer rig of FIGS. 1 and 2 With sensors
con?gured to detect the presence of an obstacle and to report

path of the vehicle.

the detection of that presence to the driver in the tractor.

useable object detection system comprises a plurality of

[0019] FIG. 4A is a side vieW diagram of an exemplary
embodiment of the tractor trailer rig of FIG. 3 approaching

positionable sensors, such as ultrasonic sensors, positioned

an obstacle.

predetermined area respective to the vehicle, such as, for
example, in the rear driving path of the vehicle. A control
unit is electrically coupled to each sensor and is also
detachably coupled to the vehicle proximate to the sensors.
As a nonlimiting example, the control unit may be located

[0020]

FIG. 4B is a diagram of an exemplary embodiment

of a rear portion of the trailer of FIG. 4A to shoW at least

a nonlimiting example of the object detection system dis
closed herein and as shoWn in FIG. 3.

[0033]

In one embodiment among others, a universally

on a vehicle in a direction so as to direct energy into a

under the vehicle near the rear of the vehicle. The control

[0021] FIG. 5 is a diagram of an exemplary embodiment
of a rear portion of the trailer of the tractor trailer rig of FIG.
1.

unit may be con?gured to receive signals from the sensors

[0022]

coupled to the control unit and detachably coupled to the

FIG. 6 is a perspective vieW diagram of an exem

corresponding to a detected presence of an object Within a
predetermined range of one or more of the sensors. One or

more audio and/or visual alerting devices are electrically

plary embodiment of the tractor trailer rig of FIG. 3.

vehicle so that a driver of the vehicle can see the one or more

[0023] FIG. 7 is a nonlimiting example diagram of a
sanitation truck equipped With an object detection system of

vehicle.

FIGS. 2-4A.

[0024] FIG. 8 is a diagram of an exemplary embodiment
of the ?atbed tractor trailer rig equipped With an object
detection system, as shoWn in FIG. 4A.

[0025] FIG. 9 is a diagram of an exemplary embodiment
of a box truck that is also con?gured With an object detection
system of FIG. 4A.
[0026] FIG. 10 is a diagram of an exemplary embodiment
of the tractor trailer rig of FIG. 1 equipped With an object
detection system having a Wireless transmission system.

alerting devices through one or more rear vieW mirrors of the

[0034] FIG. 1 is a diagram of tractor trailer rig 10 com
prised of tractor 11 and trailer 12. When tractor trailer rig 10
moves in reverse, the driver may utiliZe mirror 14 to vieW
obstacles that may be in the line of sight area 16 on the left

side of the vehicle. Similarly, the driver may utiliZe rear
vieW mirror 18 to vieW into the line of sight area 20 for

detecting obstacles and objects in this region to the right side
of the vehicle. Thus, as the driver moves in reverse, objects
that reside in line of sight areas 16, 20 may be vieWable to
the driver through rear vieW mirrors 14, 18 so that the driver
may take evasive maneuvers to avoid collisions.
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[0035] However, the driver of tractor 11 has at least three
blind spots that include blind spot 22 directly behind trailer
12, as Well as blind spots 24, 25 Which are beyond the line
of sight areas 16, 20 described above. Thus, for an obstacle

detection of obstacle 39 or may be simply con?gured to go
from an “off” status to an illuminated status such that light
beams 46 and 44 are re?ected from rear vieW mirrors 14 and

residing in any of these blind spots 22, 24, 25, the driver of

18 respectively to the driver in tractor 11. Upon detection of
these light beams, the driver may, through the driver’s rear

tractor 11 may not see these obstacles, thereby resulting in

vieW mirror, interpret this alert to mean that an obstacle is

a collision When moving in reverse.

Within the rear driving path of the vehicle, thereby leading

[0036]

the object.

Further, due to the long distances from the driver as

positioned in tractor 11 and the rear of the trailer to a loading

dock or other obstacle, the ability of the driver to precisely
judge the distance from the rear of the trailer to the obstacle

the driver to take evasive maneuvers to avoid collision With

[0040] One of ordinary skill Would also knoW that the
visual alerting indicators 43, 44 may be con?gured to ?ash

even With use of the rear vieW mirrors may be greatly

or otherWise communicate distance information via chang

impeded. With rigs not equipped With the object detection

ing the lighting pattern or brightness as trailer 12 approaches

systems described above, a driver may typically maneuver
the vehicle by rear vieW mirrors 14, 18 so as to place the
dock or other intended ?nal destination Within the line of

object 39. Stated another Way, as tractor trailer rig 10 moves
closer to object 39, the electrical control unit may receive a

sight areas 16, 20. HoWever, due to the inexperience of the
driver and/or other conditions, such as a moving obstacle
that may come into the path of the rear moving tractor trailer
rig 10, the driver may not alWays be aWare of Whether the
path behind the tractor is clear for attempting maneuvers.

varied signal from the sensors 28, 31, 33, and 34 indicating
the closing proximity of object 39. Thus, the electrical
control unit may cause the visual alerting indicators 43, 44
to ?ash in a more rapid sequence or to change color to yet
a third or a different color con?guration to indicate the

closing proximity. One of ordinary skill Would knoW that
indicators 43, 44 could be con?gured in a variety of illumi

[0037]

FIG. 2 is a diagram of an exemplary embodiment

of tractor trailer rig 10 equipped With rear detection sensors
28, 31, 33, and 34 on the rear portion of trailer 12 to detect

objects behind the tractor trailer rig 10. In this nonlimiting
example, sensors 28, 31, 33, and 34 may be any type of

ultrasonic, microWave, infrared, or scanning laser type
detectors that may be fastened or otherWise attached to a rear

nation formats so as to communicate the detection of an

object to the driver and/or range to the object.
[0041]

FIGS. 4A and 4B are side vieW diagrams of an

exemplary embodiment of the tractor trailer rig 10 approach
ing obstacle 39, as shoWn in FIG. 3. In the side vieW

diagram, tractor trailer rig 10, While moving in reverse

area of trailer 12. More speci?cally, one of ordinary skill
Would knoW of various sensor technologies that could
operate as sensors 28, 31, 33, and 34 and also that a greater

toWard object 39, is in pending danger of colliding With
object 39, thereby causing damage to either trailer 12 and/or
object 39.

or lesser number of sensors may be implemented in an

[0042] HoWever, the object detection system as described

application.
[0038]

If sensors 28, 31, 33, and 34, as a nonlimiting

example, are ultrasonic sensors, ultrasonic energy 36 is

emitted in the rear driving path of tractor trailer rig 10 into
a predetermined area for detecting objects. Furthermore,
sensors 28, 31, 33, and 34 may be fastened to tractor trailer
rig 10 by any knoWn means such as screWs, bolts, straps,
magnets, clips, as Well as any other means knoWn to one of

ordinary skill in the art. In this Way, these sensors 28, 31, 33,
and 34 may be fastened to trailer 12 that Was not otherWise

equipped With such sensors during its manufacture.
[0039] FIG. 3 is a diagram of an exemplary embodiment
of the tractor trailer rig 10 of FIGS. 1 and 2 With sensors 28,
31, 33, and 34 con?gured to detect the presence of an
obstacle and to report the detection of that presence to the
driver in tractor 11. In this nonlimiting example, obstacle 39
may be detected by the ultrasonic energy 36 Which is
re?ected back to the sensors, as shoWn by reference numeral
41. An electrical control unit, Which is not shoWn in FIG. 3

but is shoWn in subsequent ?gures, receives a signal from
sensors 28, 31, 33, and/or 34 corresponding to the detection
of object 39. The electrical control unit thereafter activates
visual alerting indicators 43, 44 positioned on either side of
trailer 12, as shoWn in FIG. 3. The visual alerting indicators

herein may include sensor 28 that emits ultrasonic energy

36, as a nonlimiting example, Which strikes object 39 and is
re?ected back as re?ected energy 41. Re?ected energy 41 is
detected by sensor 28. This detected re?ection is commu

nicated to electrical control unit 50, Which recogniZes the
signal as indicating the detected presence of an object Within
the rear driving path of tractor trailer rig 10. Electrical
control unit 50 may thereafter activate visual alerting indi
cator 44 (and also indicator 43 in FIG. 3) as Well as audio
alerting indicator 52 in order to notify the driver in tractor
11. Thus, the driver in tractor 11, When looking through rear
vieW mirror 18, may see the illumination of visual alerting
indicator 44 communicating the presence of object 39 Within
the rear driving path of the tractor trailer rig 10.
[0043] FIG. 4B is a diagram of an exemplary embodiment
of the rear portion of trailer 10 and object 39 to describe at

least a nonlimiting example of the object detection system
disclosed herein and as shoWn in FIG. 3. In this nonlimiting
example, the electrical control unit 50 is placed in the rear

portion of trailer 12 proximate to sensor 28 (and the other
sensors not shoWn in this ?gure) so that the communication

path via a Wiring harness 47 may be relatively short.
LikeWise, electrical control unit 50 is also coupled to visual

alerting indicator 44 by Wiring harness 48, Which in this
nonlimiting example is a relatively short span. Finally,

43, 44 may be con?gured to go from a state of “off” to “on”
or perhaps to otherWise go from one type of light to a
different type of light so as to indicate to the driver the
detection of obstacle 39. As a more speci?c nonlimiting

electrical control unit 50 is coupled to audio alerting indi
cator 52 by Wiring harness 49 in similar fashion.

example, indicators 43 and 44 may be con?gured to change

control unit 50 may be attached to the underportion of trailer
12 by screWs, bolts, or other attaching means, as one of

colors from, as a nonlimiting example, green to red upon the

[0044] As a further nonlimiting example, the electrical
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ordinary skill in the art Would know, and also electrically
coupled With the existing power system of the trailer. More
speci?cally, a trailer may be electrically connected to the
battery or other poWer source Within the tractor 11 of FIG.

4A; hoWever, the electrical control unit may be electrically
coupled With the existing Wiring harness to lights, for
example, so as to draW poWer from the poWer source Within

tractor 11 for activating and operating the object detection
system described herein. For this reason, electrical control
unit 50, sensor 28 (as Well as the other sensors described

thereby notifying the driver of the presence of an obstacle
behind the tractor trailer rig 10.

[0049] LikeWise, the right side portion of FIG. 6 shoWs
the driver’s 60 vieWing of the illumination of visual indi
cator 43 through right side rear vieW mirror 14. Sight path
63 enables the driver to look through rear vieW mirror 14 to
see the illumination of visual indicator 43 When person 61 is

positioned Within the rear driving path of tractor trailer rig
10.

above), visual indicator 44, and audio indicator 52 may

[0050] Thus far, the object detection system of this dis

either temporarily or permanently remain on trailer 12

closure has been described as implemented on a tractor

irrespective of any additional con?guration in tractor 11. As
further described above, any tractor 11 may be coupled to

trailer rig 10. HoWever, one of ordinary skill in the art Would
knoW that this system may be implemented on various types

trailer 12 as shoWn in FIG. 4A and be able to detect objects
Within the rear driving path of the vehicle Without additional

of vehicles, either permanently or temporarily, irrespective

equipment and additional specialiZed equipment Within the
tractor 11 because the entire object detection system, includ
ing sensors, the control unit, and visual and audio indicators,

of any special electronics Within the driving cab of the
vehicle for Which the system is installed.

is contained on trailer 12.

[0051] FIG. 7 is a nonlimiting example diagram of a
sanitation truck 70 equipped With an object detection system
described above. In this nonlimiting example, sanitation

[0045] As to the operation of the object detection system
in FIG. 4B, the emitted ultrasonic energy 36 impacts object

truck 10 includes one or more sensors 74 positioned so as to

39 and is re?ected as signal Waves 41 back to sensor 28.

Sensor 28 communicates this detected presence to the elec
trical control unit 50 on the underside of trailer 12 via

harness 47, Which, thereafter, activates visual indicator 44
and audio indicator 52 by Wiring harnesses 48 and 49,

respectively.
[0046] FIG. 5 is a diagram of an exemplary embodiment
of a rear portion of trailer 12 of the tractor trailer rig 10 of

FIG. 1. In this nonlimiting example, the tractor trailer rig 10
is prepared to move in reverse, as indicated by reverse

indicator lights 54 and 55. As these lights 54, 55 are
illuminated, the electrical control unit 50 is thereby acti
vated, causing sensors 28, 31, 33, and 34 to activate as Well.

emit ultrasonic energy, in this nonlimiting example, into a
rear driving path of the sanitation truck 70. As discussed
above, sensors 74 are electrically coupled to electrical
control unit 75, Which is con?gured to receive signals
corresponding to the detected presence of an obstacle, such
as person 78, Within the rear driving path of sanitation truck
70. In such instances, electrical control unit 75 causes audio
indicator 77 to produce an alerting sound that may be
recogniZable by the driver of the sanitation truck 70 in cab
71 as Well as by the person 78 Within the rear driving path
of the sanitation truck. As described above, the driver in cab
71 via sight path 83 and rear vieW mirror 84 may see the
illumination of visual indicator 80 placed upon the side of
the rear portion 72 of sanitation truck 70.

As a result, ultrasonic energy 36 is emitted from each of
sensors 28, 31, 33 and 34 into the area behind the rear of

[0052] One or more additional visual indicators 81 may be
positioned at the rear of sanitation truck 70 so as to give

trailer 12. Although not shoWn illuminated, visual indicators
43 and 44 are positioned along either side of trailer 12 such
that, When illuminated, the driver in tractor 11 may detect the
illumination of indicators 43 and 44 in this position.

person 78 Within the rear driving path of the vehicle an

[0047] One of ordinary skill in the art Would knoW that
various types of cabling and/or Wiring harnesses may be
implemented for connecting control unit 50 With each of
sensors 28, 31, 33, and 34, as Well as visual indicators 43 and
44. As one nonlimiting example, cabling With detachable
connectors may be utiliZed for temporary or extended use

applications of the object detection system on trailer 12 in
FIG. 5.

[0048] FIG. 6 is a perspective vieW diagram of an exem
plary embodiment of the tractor trailer rig 10 of FIG. 3.

More speci?cally, FIG. 6 depicts tWo perspective vieW
diagrams of tractor trailer rig 10 to shoW the illumination of
the visual indicators 43 and 44 respective to the driver 60 of
the tractor trailer rig 10. On the left side portion of FIG. 6,
driver 60 may vieW the illumination of visual indicator 44
via rear vieW mirror 18. Thus, sight line 62, as re?ected
through mirror 18, enables the driver to see the illumination
of visual indicator 44 on the side of trailer 12. So a person

61 positioned Within the rear driving path of tractor trailer
rig 10 may be detected by the sensors described and shoWn
in FIG. 5 so as to cause the visual indicator 44 to illuminate,

additional Warning of the approaching sanitation truck 70.
The inclusion of visual indicator 81 and audio indicator 77
on sanitation truck 70 is merely a nonlimiting example, as
one of ordinary skill in the art Would knoW that one or both
of these alerting devices as Well as other types of alerts may

be activated by the electrical control unit 75 upon the
detection of person 78 (or other object) Within the rear
driving path of sanitation truck 70. As an additional non

limiting example, electrical control unit 75 may be con?g
ured to produce an output signal that causes the sanitation
truck 70 to automatically actuate its brakes or otherWise
terminate its engine so as to cease the rear movement toWard

person 78.

[0053]

It should be noted that the object detection system

shoWn in FIG. 7 may be installed on sanitation truck 70 in
a manner so as to avoid any moving portions of the truck. By
locating electrical control unit 75 near the sensors 74,

installation of the system is simpler due in part to the
avoidance of extended Wiring runs. Installation in this man
ner enables use of the system, irrespective of the vehicle’s

moving components.
[0054]

FIG. 8 is a diagram of an exemplary embodiment

of a ?atbed tractor trailer rig 88 comprising a tractor 89 and
?atbed trailer 90. In this nonlimiting example, one or more
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sensors 91 may be positioned at a rear portion of the vehicle
by one or more of the means described above and electri

cally coupled to electrical control unit 92 in the same manner
as described above, Which is positioned near the rear of
?atbed trailer 90. Upon the detection of an obstacle Within

the rear driving path of ?atbed tractor trailer rig 88, electrical
control unit 92 may activate audio indicator 93 and/or visual

indicator 95, Which in this nonlimiting example is positioned
near the front portion of ?atbed trailer 90 proximate to the
tractor 89. Just like above, visual indicator 95 may be on
either side of ?atbed trailer 90 so that the driver may vieW
the illumination of visual indicator 95 through rear vieW
mirror 98 on the right side of the vehicle and through the
similar rear vieW mirror on the left side of the vehicle (not
shoWn). Thus, driver 97 may use rear vieW mirror 98 to vieW
the illumination of visual indicator 95 upon the detection of
an object Within the rear driving path of ?atbed tractor trailer

rig 88.
[0055] FIG. 9 is a diagram of an exemplary embodiment
of box truck 101 that is also con?gured With an object
detection system including one or more sensors 103 coupled

to the electrical control unit 102. In this nonlimiting

example, box truck 101 may be equipped With the object
detection system described in this disclosure subsequent to
its manufacture by attaching electrical control unit 102,
sensors 103, visual indicators 104 and 105, and audio
indicators 107 to the box truck 101. Similarly, electrical
Wiring harnesses may be routed betWeen the various com
ponents described above, as one of ordinary skill in the art
Would knoW. Thus, the driver of box truck 101 may utiliZe

alerting device 118 may be an integral portion With receiver
116 or a separate component that is electrically coupled to

the receiver 116. In this nonlimiting example, receiver 116
receives a Wireless communication from the transmitter of

electrical control unit 114, and alerting indicator 118 there
after produces an alerting message, Which is either visual,
audio, or both, to the driver of tractor trailer rig 110.

[0058]

One of ordinary skill in the art Would knoW,

hoWever, that other nonlimiting examples may be imple
mented in addition to the receiver 116 and indicator 118. As

a nonlimiting example, the transmitter in electrical control
unit 114 may transmit an AM or FM signal receivable by an

in-dash radio in the cab of the tractor trailer rig 110, Which
the driver may tune to When attempting reverse driving.
Thus, When object 113 is detected, a signal is broadcast from
electrical control unit 114 that is received and output by the
radio system in the cab of tractor trailer rig 110, thereby
informing the driver of the presence of the detected object.
[0059] FIG. 11 is a side vieW diagram of an exemplary
embodiment of the tractor trailer rig 110 depicting the
alerting mechanism of alert 118 and receiver 116 upon the
detection of an object in the rear driving path of tractor
trailer rig 110. As discussed in FIG. 10, electrical control
unit 114 in this nonlimiting example is positioned on the
underside of the tractor trailer 110 and is equipped With a
Wireless transmitter to communicate the detection of an

object Within the rear driving path of the tractor trailer rig
110 to the driver in the cab. The output of alert indicator 118
may be audio, visual, or both as described above, so as to

rear vieW mirror 109 to vieW the illumination of visual
indicator 104 as Well as hear the report of audio indicator

communicate to the driver the detection of an object Within

107. As similarly discussed above, visual indicator 105 may

[0060] FIG. 12 is a diagram of an exemplary embodiment
of the electrical control unit 50 of FIG. 4A and is described
in this disclosure. In this nonlimiting example, electrical

be positioned in the rear portion of box truck 101 so as to
alert a person Who may be Within the rear driving path of the
vehicle so as to take evasive action as the box truck 101

approaches.

the rear driving path of tractor trailer rig 110.

control unit 50 may be coupled to a poWer source 121, such
as a battery Within the tractor 11 of FIG. 3 or a rechargeable

[0056] Although some of the problems of Wireless com
munications in object detection systems are described
above, the electrical control unit may indeed be programmed

battery device.

With a transmitter so as to securely, reliably, and Wirelessly

speci?cally, memory 126 includes an operating system 127

communicate the detection of objects Within the rear driving
path of a vehicle to an alerting device that may be positioned
on another part of the vehicle. More speci?cally, FIG. 10 is
a diagram of an exemplary embodiment of tractor trailer 110

equipped for Wireless alerts. In this nonlimiting example,

[0061] Electrical control unit 50 includes a processor 124
that executes instructions contained in memory 126. More
executable by the processor and one or more application

programs 129 for executing instructions and determining
Whether an object is detected Within the rear driving path of
tractor trailer 10 of FIG. 3 so that appropriate action can be
taken thereafter.

tractor trailer 110 includes one or more sensors 112 posi
tioned so as to emit ultrasonic energy, as a nonlimiting

[0062]

example, into the rear driving path of the tractor trailer 110.

33, and 34 (FIG. 3) may be electrically coupled to the

The sensors 112 are electrically coupled to electronic control
unit 114, Which is shoWn in dashed lines as it may be
positioned on an under portion of tractor trailer 110, as

sensor interface 130 may receive a signal from one or more

As described above, one or more sensors 28, 31,

electrical control unit 50 via sensor interface 130. Thus, the

of the sensors 28, 31, 33, and 34, Which is communicated via

described above. Thus, upon the detection of object 113

local interface 135 to processor 124 and/or memory 126.

Within the rear driving path of tractor trailer 110, sensors 112
communicate the detected presence to electrical control unit
114.

Processor 124 is con?gured to recogniZe the signal received

[0057] In this nonlimiting example, electrical control unit
114 may be equipped With a Wireless communication device
such as an RF transmitter or other similar device so as to

communicate an alerting message to a Wireless receiver 116

that may be positioned Within the cab of the tractor trailer
110. Although shoWn as separate components, one of ordi
nary skill in the art Would knoW that visual and/or audio

as indicating the detected presence of an obstacle or object

Within the rear driving path of tractor trailer 10 of FIG. 3
When one is detected. Upon such recognition, processor 124
thereafter may be con?gured to cause one or more alerting
devices to activate.

[0063] In one nonlimiting example, processor 124 may
communicate an output signal to output interface 133, Which
is electrically coupled to one or more alerting devices, such
as visual alerting indicators 43 and 44 of FIG. 3, as Well as
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audio alerting indicator 52 of FIG. 4A. As described in
regard to FIGS. 10 and 11, processor 124 may also be
con?gured to communicate an output signal to transmitter
135, Which broadcasts an output signal Wirelessly to receiver
116. One of ordinary skill in the art Would knoW that a
variety of communication methods and protocols could be
used to Wirelessly communicate the output from processor
124.

departing substantially from the spirit and principles dis
closed herein. All such modi?cations and variations are
intended to be included herein Within the scope of this

disclosure and protected by the folloWing claims.

I claim:

1. An object detection system for a vehicle, comprising:
[0064] One of ordinary skill in the art Would also knoW
that electrical control unit 50 may be placed Within a housing
sufficient for Withstanding the environmental conditions for
Which the electrical control unit may otherWise be subjected
to. By positioning the electrical control unit 50 near the
sensors 28, 31, 33, and 34, the electrical control unit may be
subject to temperature, moisture, and perhaps even road

debris during normal operation. So the housing of electrical
control unit 50 is con?gured to Withstand these conditions so
as to protect the processor and other components described
in FIG. 12.

[0065] Each of the components described in the object
detection system above may be coupled to a vehicle for
operation in a variety of mechanisms, as one of ordinary
skill in the art Would knoW.

[0066] FIG. 13 is a diagram depicting an exemplary
embodiment of the visual indicator 43 coupled to the side of
trailer 12 of FIG. 3. In this nonlimiting example, visual
indicator 43 may be attached to the side Wall of trailer 12 via

magnet 139 if trailer 12 is of the appropriate metal such that
the magnet 139 may attach. HoWever, one of ordinary skill
in the art Would knoW that visual indicator 43, as Well as

each other component described above, may be fastened by
screWs, bolts, straps, clips, adhesives, ties, etc. as one of
ordinary skill in the art Would knoW.

[0067] To continue With this nonlimiting example, visual
indicator 43 may include electrical connector 144 so as to

connect visual indicator 43 With electrical control unit 50, as
shoWn in FIG. 3. One or more cable routing stays 142 may
be attached to the side of trailer 12 by the same means
described above in regard to visual indicator 43. Thus, as a

nonlimiting example, one may install an object detection
system as described above by attaching an electrical control
unit near the rear portion of the trailer 12 in conjunction With
a plurality of sensors 28, 31, 33, and 34. Furthermore, visual
indicators 43 and 44 may be magnetically placed or attached
by other means upon the side of the trailer 12 With cabling

a plurality of positionable sensors detachably coupled to
the vehicle and oriented in a direction so as to direct

energy into a predetermined area respective to the

vehicle;
a control unit electrically coupled to each of the plurality
of positionable sensors and detachably coupled to the
vehicle proximate to the sensors and con?gured to
receive a signal from one or more of the sensors, the

signal corresponding to a detected presence of an object
Within a predetermined range of the one or more

sensors, the control unit electrically coupled to a poWer
source of the vehicle; and
one or more visual alerting devices electrically coupled to

the control unit and detachably coupled to the vehicle
so that a driver of the vehicle can see the one or more

alerting devices through one or more rear vieW mirrors

of the vehicle.

2. The system of claim 1, further comprising:
an audio alerting device electrically coupled to the control
unit that is con?gured to produce an audio alert When
the control unit receives a signal from one or more
sensors corresponding to a detected presence of an

object Within the range of the sensor such that the

control signal outputs a signal to the audio alerting
device to activate the audio alert.

3. The system of claim 1, Wherein the plurality of sensors
are ultrasonic sensors.

4. The system of claim 1, Wherein the control unit is
electrically coupled to a circuit that energiZes When the
vehicle is placed into reverse gear so as to activate the

plurality of sensors.

5. The system of claim 4, Wherein the control unit keeps
the plurality of sensors in an inactive mode When the circuit
that energiZes When the vehicle is placed in reverse is not

energiZed.

routed and positioned by magnetic stays 142 so that the

6. The system of claim 1, Wherein the plurality of sensors

trailer noW becomes equipped With an object detection
system that may actually be permitted to remain on the
trailer for an extended time. HoWever, the object detection

and the one or more visual alerting devices are detectably

system may likeWise be moved quickly and simply to
another trailer if so desired. In each instance, though, the
driver of the tractor pulling trailer 12 does not need special
iZed equipment Within the cab portion of the tractor for

implementing the object detection system, thereby increas
ing the simplicity of use of the object detection system of

coupled to the vehicle by a magnet positioned on each sensor

and visual alerting device.
7. The system of claim 1, Wherein the control unit is
positioned proximate to the rear of the vehicle on an

underside portion of the vehicle.
8. The system of claim 1, further comprising:
one or more additional visual alerting devices electrically

this disclosure.

coupled to the control unit and detachably positioned

[0068] It should be emphasiZed that the above-described
embodiments and nonlimiting examples are merely possible
examples of implementations, merely set forth for a clear
understanding of the principles disclosed herein. Many

on a rear portion of the vehicle so as to communicate

the detection of an object Within a detection range of
the one or more sensors to an area behind the vehicle.

variations and modi?cations may be made to the above

9. The system of claim 8, Wherein an audio alert is
produced to Warn a person in the rear driving path of the

described embodiment(s) and nonlimiting examples Without

vehicle of the approaching vehicle.

