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(57) ABSTRACT 

A System facilitates visual monitoring of a dangerous loca 
tion. The system includes a stationary camera device (110) 
and at least one mobile display device (120) corresponding 
to at least one vehicle. The camera device (110) captures a 
Video image of the dangerous location and transmits Video 
Signals representative of the captured Video image. The 
display device (120) receives the video signals from the 
camera device (110) when the corresponding vehicle is in 
proximity to the camera device (110) and presents the video 
Signals as a Video image of the dangerous location to a driver 
of the vehicle. 
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VIDEO-MONITORING SAFETY SYSTEMS AND 
METHODS 

BACKGROUND OF THE INVENTION 

0001 A. Field of the Invention 
0002 The present invention relates generally to safety 
Systems and, more particularly, to Systems and methods that 
present a simple and easily deployable mechanism that 
provides visual information regarding locations, Such as 
dangerous interSections, blind corners or curves, railroad 
crossings, etc., to drivers of vehicles to reduce the occur 
rence of accidents. 

0003) B. Description of Related Art 
0004. There are thousands of locations across the country 
that pose a danger to drivers of vehicles, Such as cars, buses, 
trucks, trains, and the like. Many of these locations contain 
warning signs, such as “Hidden Driveway,”“Blind Curve,” 
“Railroad Crossing,” and the like, to warn drivers of the 
potential dangers. These locations may also contain Some 
type of warning Signal, Such as a flashing light or an audible 
alarm. Nevertheless, accidents continue to occur at these 
locations. 

0005 The reasons for the accidents vary. Drivers may 
enter the location at Such excessive Speeds that they cannot 
Stop in time to avoid an obstacle in their course. Alterna 
tively, the warning Systems become obstructed in Some 
manner. For example, weather conditions may prevent the 
drivers from Seeing and/or hearing the warnings or the 
warning Systems themselves may fail and, as a result, the 
drivers become unaware of the potential dangers. In Some 
instances, accidents occur because driverS Simply ignore the 
Warning Signs. 

0006 Therefore, there exists a need for a warning system 
that warns drivers of actual danger at any location that may 
be considered dangerous. 

SUMMARY OF THE INVENTION 

0007 Systems and methods consistent with the present 
invention address this need by providing a simple and 
easy-to-use mechanism that sends visual information 
regarding dangerous locations to drivers of vehicles in 
proximity to the dangerous locations prior to the drivers 
reaching the locations So that they may react appropriately 
to avoid an accident. 

0008. In accordance with the purpose of the invention as 
embodied and broadly described herein, a System facilitates 
Visual monitoring of a dangerous location. The System 
includes a Stationary camera device and at least one mobile 
display device corresponding to at least one vehicle. The 
camera device captures a Video image of the dangerous 
location and transmits Video signals representative of the 
captured Video image. The display device receives the Video 
Signals from the camera device when the corresponding 
vehicle is in proximity to the camera device and presents the 
Video signals as a Video image of the dangerous location to 
a driver of the vehicle. 

0009. In another implementation consistent with the 
present invention, a System includes multiple camera 
devices corresponding to multiple dangerous locations and 
at least one mobile display device corresponding to at least 
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one vehicle. Each of the camera devices captures a video 
image of the corresponding dangerous location and trans 
mits video signals representative of the captured video 
image. The display device receives the Video Signals from 
each of the camera devices when the corresponding vehicle 
is in proximity to the camera device and presents the Video 
Signals as a Video image of the corresponding dangerous 
location to a driver of the vehicle. 

0010. In yet another implementation consistent with the 
present invention, a method for visually monitoring a dan 
gerous location includes capturing video images of different 
ViewS corresponding to the dangerous location by multiple 
camera devices, transmitting video Signals representative of 
the different views on a corresponding number of different 
communication channels, receiving the Video signals from a 
first one of the communication channels by at least one first 
mobile display device, corresponding to at least one first 
type of vehicle, when the corresponding first type of vehicle 
is in proximity to a corresponding one of the camera devices 
and presenting the video signals as a video image corre 
sponding to the dangerous location to a driver of the first 
type of vehicle; and receiving the Video Signals from a 
Second one of the communication channels by at least one 
Second mobile display device, corresponding to at least one 
Second type of vehicle, when the corresponding Second type 
of vehicle is in proximity to a corresponding one of the 
camera devices and presenting the video Signals as a video 
image corresponding to the dangerous location to a driver of 
the Second type of vehicle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 The accompanying drawings, which are incorpo 
rated in and constitute a part of this specification, illustrate 
an embodiment of the invention and, together with the 
description, explain the invention. In the drawings, 
0012 FIG. 1 is a diagram of an exemplary monitoring 
System consistent with the present invention; 
0013 FIG. 2 is an exemplary diagram of possible dis 
plays that may be located in a vehicle; 
0014 FIG. 3 is a diagram of an exemplary location at 
which Systems and methods consistent with the present 
invention may be implemented; 
0015 FIG. 4 is a diagram of another exemplary location 
at which Systems and methods consistent with the present 
invention may be implemented; and 
0016 FIG. 5 is a flowchart of processing for monitoring 
a location in a manner consistent with the present invention. 

DETAILED DESCRIPTION 

0017. The following detailed description of the invention 
refers to the accompanying drawings. The Same reference 
numbers in different drawings identify the same or similar 
elements. Also, the following detailed description does not 
limit the invention. Instead, the Scope of the invention is 
defined by the appended claims and equivalents. 
0018 Systems and methods consistent with the present 
invention provide a simple and easily deployable mecha 
nism that Supplies early visual warnings to drivers of 
vehicles of actual dangers at various locations when the 
vehicles are in proximity to the locations to reduce the 
occurrence of accidents. 
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Exemplary System 

0.019 FIG. 1 is an exemplary diagram of a monitoring 
system 100 consistent with the present invention. The sys 
tem 100 includes at least two separate components: a camera 
device 110 and a display device 120. The camera device 110 
may be a Stationary device located at a predetermined 
location. The camera device 110 includes a camera 112 and 
a transmitter 114. The camera 112 may include a conven 
tional Security camera with night vision capability. The night 
Vision capability permits the camera to capture Video during 
inclement weather and at night. The transmitter 114 may 
include a conventional radio transmitter capable of trans 
mitting at limited distances. The transmitter 114 receives 
Video signals from the camera 112 and transmits them, as 
radio signals, on a predetermined radio channel to any 
display device 120 within its range. 
0020. If topological conditions prevent the transmitter 
114 from transmitting the radio Signals a Sufficient distance, 
a relay 130 may be used. The relay 130 may include one or 
more conventional radio relays that receive the radio signals 
from the transmitter 114 and retransmit them using conven 
tional retransmission technology. 
0021. The display device 120 may be located in a vehicle, 
Such as an automobile, a bus, a truck, a train, etc. The display 
device 120 includes a receiver 122 and a display 124. The 
receiver 122 may include a conventional radio receiver 
tuned to the radio channel used by the transmitter 114. In at 
least one implementation consistent with the present inven 
tion, the receiver 122 is tunable by an operator to different 
radio channels. The receiver 122 receives the radio signals 
from the transmitter 114 and sends them to the display 124. 
The display 124 may include a conventional liquid crystal 
display (LCD) or a projection-type display that presents the 
video signals from the camera 112 to a driver of the vehicle. 
0022 FIG. 2 is an exemplary diagram of possible dis 
plays 210-230 that may be located in a vehicle. The display 
210 includes a small LCD integrated in a rear view mirror. 
The display 220 includes a projection-type display that 
projects an image onto the windshield of the vehicle. One 
example of a projection-type display is Night Vision used in 
2000 Cadillac automobiles. The display 230 includes an 
LCD integrated into or affixed to the dashboard of the 
vehicle. One of ordinary skill in the art would recognize that 
other types of displayS may also be possible. 

Exemplary Blind Curve 

0023 FIG. 3 is a diagram of an exemplary location 300 
at which Systems and methods consistent with the present 
invention may be implemented. The location 300 is an 
example of a blind curve. At the location 300, a camera 
device 110 may be placed in one of several possible posi 
tions based on where the greater potential danger lies, or 
multiple camera devices 110 may be placed in multiple 
positions. 
0024. For example, if a potential danger results from 
vehicles, Such as Slow-moving truck 310, entering the main 
roadway 320 at a blind curve from an adjacent roadway 330, 
then the camera device 110A may be used. In this case, the 
camera device 110A constantly captures Video images of the 
location of the intersection 332 at which the slow-moving 
truck 310 may enter the main roadway 320. The camera 
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device 110A continuously transmits video signals to display 
devices (not shown) of oncoming vehicles, Such as automo 
bile 340, possibly via a relay 130. In this way, drivers of 
oncoming vehicles can determine whether to slow down or 
stop if a vehicle enters the main roadway 320 from the 
adjacent roadway 330. 
0025 If vehicles, such as automobile 340, travelling on 
the main roadway 320 pose a threat of danger, then the 
camera device 110B may be used. In this case, the camera 
device 110B constantly captures video images of the main 
roadway 320 to notify vehicles, such as the slow-moving 
truck 310, at the intersection 332 of the presence of an 
oncoming vehicle. The camera device 110B continuously 
transmits video signals to display devices (not shown) in 
vehicles at the intersection 332. In this way, drivers of 
vehicles at the intersection 332 can determine whether it is 
safe to enter the main roadway 320. 
0026. If both camera devices 110A and 110B are used, the 
camera devices 110A and 110B transmit video signals on 
different radio channels. Road Signs, visual indicators, Such 
as text descriptions, used by the display devices, or other 
mechanisms, may be used to inform the drivers of the radio 
channel to which to tune. 

0027. Two examples of possible camera device positions 
have been described. One of ordinary skill in the art would 
recognize that other positions may also be possible. 

Exemplary Railroad Crossing 

0028 FIG. 4 is a diagram of another exemplary location 
400 at which systems and methods consistent with the 
present invention may be implemented. The location 400 is 
an example of a railroad crossing. At the location 400, a 
camera device 110 may be placed in one of several possible 
positions based on where the greater potential danger lies, or 
multiple camera devices 110 may be placed in multiple 
positions. 
0029. For example, if a potential danger results from 
vehicles, Such as automobile 410, entering the railroad 
crossing 420, then the camera device 110A may be used. In 
this case, the camera device 110A constantly captures video 
images of the railroad crossing 420 to identify objects, Such 
as vehicles, pedestrians, and animals, that may stop upon the 
railroad tracks 430. The camera device 110A continuously 
transmits video signals to display devices (not shown) of 
oncoming trains, such as train 440, possibly via a relay 130. 
In this way, train engineers can determine in advance 
whether to slow down or Stop the train if an object rests upon 
the railroad tracks 430. 

0030) If trains, such as train 440, travelling on the rail 
road trackS 430 pose a threat of danger, then the camera 
device 110B may be used. In this case, the camera device 
110B constantly captures video images of the railroad tracks 
430 to notify vehicles, such as the automobile 410, at the 
railroad crossing 420 of the presence of an oncoming train. 
The camera device 110B continuously transmits video sig 
nals to display devices (not shown) in vehicles at the railroad 
crossing 420. In this way, drivers of vehicles at the railroad 
crossing 420 can determine whether it is Safe to cross the 
railroad tracks 430. 

0031) If both cameras 110A and 110B are used, the 
camera devices 110A and 110B transmit video signals on 
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different radio channels. For example, one channel may be 
used for transmission to trains and another channel for 
transmission to vehicles using the roadway. 
0032. Two examples of possible camera device positions 
have been described. One of ordinary skill in the art would 
recognize that other positions may also be possible. 

Exemplary System Processing 

0.033 FIG. 5 is a flowchart of processing for monitoring 
a dangerous location in a manner consistent with the present 
invention. Before the processing occurs, a camera device, 
such as camera device 110 (FIG. 1), is positioned at a 
predetermined location, Such as at a blind curve, a dangerous 
interSection, a railroad crossing, etc. Also, vehicles, Such as 
automobiles, trains, buses, trucks, and the like, may be 
pre-equipped with a display device, Such as display device 
120. The display device 120 is tuned, automatically or 
manually, to the radio channel used by the transmitter 114 of 
the camera device 110 to receive the video Signals captured 
by the camera 112. 
0034. The camera 112 constantly captures video images 
of the location step 510). The camera 112 provides video 
Signals representing the captured Video images to the trans 
mitter 114 step 520), which outputs them as radio signals on 
a predetermined radio channel step 530). If topological 
conditions inhibit transmission of the Video signals to a 
Sufficient distance, a radio relay 130 may capture and 
retransmit the Video Signals using conventional retransmis 
sion technology step 540). 
0035) A receiver 122 of a display device 120 in a vehicle 
within the proximity of the camera device 110 receives the 
video signals from the transmitter 114 step 550). The 
receiver 122 provides the video signals to the display 
124 step 560). The display 124 presents the video signals to 
a driver of the vehicle to alert the driver of actual dangers at 
the location step 570). In this way, the driver can adjust 
his/her driving based on actual or potential dangers at the 
location. 

Conclusion 

0.036 Systems and methods consistent with the present 
invention provide drivers of vehicles with prior visual 
information of dangerous locations So that the drivers can 
adjust their driving to prevent accidents even when the 
locations are outside the line-of-Sight of the drivers, during 
inclement weather, and at night. 
0037. The foregoing description of preferred embodi 
ments of the present invention provides illustration and 
description, but is not intended to be exhaustive or to limit 
the invention to the precise form disclosed. Modifications 
and variations are possible in light of the above teachings or 
may be acquired from practice of the invention. For 
example, while two exemplary locations have been 
described with regard to FIGS. 3 and 4, systems and 
methods consistent with the present invention equally apply 
to any location that may be considered dangerous. 
0.038 Further, it may be possible to place many camera 
devices 110 at many different, remote locations. In this case, 
each of the camera devices 110 may transmit on the same 
radio channel to limited distances. As a result, when a driver 
comes within proximity to one of these locations, the display 
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device 120 presents the driver with a visual image of the 
location. The display device 120 may provide a textual 
description of the location whose image is being captured. 
For example, the display device 120 might present a textual 
description, such as “Dead Man's Curve, Mile 117, Route 1” 
or “Railroad Crossing on Main Street near Route A1A on 
the display. When the driver eventually leaves the vicinity of 
the camera device 110, the display device 120 may present 
a blank display or perhaps an advertisement to the driver. 
0039. In addition, the preceding description described the 
camera device 110 as transmitting video signals to the 
display device 120 using radio transmission technology. In 
another implementation consistent with the present inven 
tion, the camera device 110 transmits the Video signals to a 
Satellite that receives and retransmits the Signals to the 
display device 120. In this case, the relay 130 of FIG.1 may 
include a conventional Satellite. 

0040 Also, the camera device 110 has been described as 
constantly capturing Video images of a location and con 
tinuously transmitting Video signals representative of the 
captured Video images. This need not be the case, however. 
The camera device 110 may capture the Video images at 
periodic intervals. Because activity at the location may 
constantly change, it may be important for the intervals to be 
very close together. 
0041 Further, systems and methods have been described 
in which only Video images of various locations are cap 
tured. In an alternative implementation consistent with the 
present invention, audio signals are also captured and trans 
mitted to the display device for presentation to the driver of 
the vehicle. 

0042. The scope of the invention is defined by the claims 
and their equivalents. 

What is claimed is: 
1. A System for Visually monitoring a dangerous location, 

comprising: 

a Stationary camera device configured to capture a Video 
image of the dangerous location and transmit Video 
Signals representative of the captured Video image, and 

at least one mobile display device, corresponding to at 
least one vehicle, configured to receive the Video Sig 
nals from the camera device when the corresponding 
Vehicle is in proximity to the camera device and present 
the video signals as a video image of the dangerous 
location to a driver of the vehicle. 

2. The System of claim 1, wherein the camera device 
includes: 

a camera configured to capture the Video image of the 
dangerous location, and 

a transmitter configured to transmit the Video signals 
representative of the captured Video image. 

3. The System of claim 2, wherein the camera includes: 
a Security camera with night vision capability. 
4. The system of claim 2, wherein the transmitter 

includes: 

a radio transmitter that transmits the Video signals as radio 
Signals on a predetermined radio channel. 
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5. The system of claim 1, wherein the camera device is 
further configured to transmit the Video signals to locations 
within a predetermined distance of the camera device. 

6. The system of claim 1, wherein the display device 
includes: 

a receiver configured to receive the Video signals, and 
a display configured to present the Video signals to the 

driver. 
7. The system of claim 6, wherein the camera device is 

further configured to transmit the Video signals as radio 
Signals on a predetermined radio channel; and 

wherein the receiver includes: 

a radio receiver configured to receive the radio signals 
on the predetermined radio channel from the camera 
device. 

8. The system of claim 6, wherein the display includes: 
a liquid crystal display configured to present a Video 
image corresponding to the Video signals to the driver. 

9. The system of claim 6, wherein the display includes: 
a projection-type display configured to project a Video 
image corresponding to the Video Signals in front of the 
driver. 

10. The system of claim 1, further comprising: 
a relay configured to receive the Video signals transmitted 
by the camera device and retransmit the Video signals 
to the display device. 

11. The system of claim 10, wherein the relay includes 
one of a radio relay and a Satellite. 

12. The system of claim 1, wherein the vehicle includes 
one of an automobile, a truck, a bus, and a train. 

13. The system of claim 1, wherein the camera device is 
further configured to continuously capture and transmit 
Video images of the dangerous location. 

14. The system of claim 1, wherein the camera device is 
further configured to periodically capture and transmit video 
images of the dangerous location. 

15. A System for visually monitoring a dangerous loca 
tion, comprising: 
means for capturing a Video image of the dangerous 

location from a predetermined Stationary position; 
means for transmitting Video signals representative of the 

captured Video image; 
means for receiving the video Signals from the transmit 

ting means when the receiving means is in proximity to 
the transmitting means, and 

means for presenting the Video signals as a Video image 
of the dangerous location to a user. 

16. A method for visually monitoring a dangerous loca 
tion, comprising: 

capturing a video image of the dangerous location by a 
Stationary camera device; 

transmitting, by the camera device, Video signals repre 
Sentative of the captured Video image; 

receiving, by at least one mobile display device corre 
sponding to at least one vehicle, the Video signals from 
the camera device when the vehicle is in proximity to 
the camera device, and 
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presenting the Video Signals as a Video image of the 
dangerous location to a driver of the vehicle. 

17. The method of claim 16, wherein the capturing 
includes: 

capturing a Video image of the dangerous location using 
night vision technology. 

18. The method of claim 16, wherein the transmitting 
includes: 

outputting the Video signals as radio signals on a prede 
termined radio channel. 

19. The method of claim 18, wherein the receiving 
includes: 

receiving the radio signals on the predetermined radio 
channel from the camera device. 

20. The method of claim 16, wherein the transmitting 
includes: 

outputting the Video signals to locations within a prede 
termined distance of the camera device. 

21. The method of claim 16, wherein the presenting 
includes: 

displaying the video Signals as a Video image on a liquid 
crystal display. 

22. The method of claim 16, wherein the presenting 
includes: 

projecting a Video image of the dangerous location in 
front of the driver. 

23. The method of claim 16, further comprising: 
receiving, by a relay, the Video signals transmitted by the 

camera device; and 
retransmitting the Video signals to the display device. 
24. The method of claim 16, wherein the transmitting 

includes: 

Sending the Video signals to a Satellite, and 
wherein the receiving includes: 
receiving the Video Signals from the Satellite. 
25. The method of claim 16, wherein the capturing 

includes: 

continuously capturing video images of the dangerous 
location. 

26. The method of claim 16, wherein the capturing 
includes: 

periodically capturing video images of the dangerous 
location. 

27. A System for Visually monitoring a plurality of dan 
gerous locations, comprising: 

a plurality of camera devices corresponding to the dan 
gerous locations, each of the camera devices being 
configured to capture a Video image of the correspond 
ing dangerous location and transmit video signals rep 
resentative of the captured Video image, and 

at least one mobile display device, corresponding to at 
least one vehicle, configured to receive the Video Sig 
nals from each of the camera devices when the corre 
sponding vehicle is in proximity to the camera device 
and present the Video signals as a video image of the 
corresponding dangerous location to a driver of the 
vehicle. 
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28. The system of claim 27, wherein each of the camera 
devices includes: 

a camera configured to capture the Video image of the 
corresponding dangerous location, and 

a radio transmitter configured to transmit the Video signals 
as radio signals on a predetermined radio channel. 

29. The system of claim 28, wherein the radio transmitter 
in each of the camera devices transmits video signals on the 
Same predetermined radio channel. 

30. The system of claim 28, wherein the display device 
includes: 

a radio receiver tuned to the predetermined radio channel 
to receive the Video signals. 

31. The system of claim 27, wherein the display device 
includes at least one of a liquid crystal display and a 
projection-type display. 

32. A System for visually monitoring a dangerous loca 
tion, comprising: 

a plurality of camera devices configured to capture dif 
ferent Video images corresponding to the dangerous 
location and transmit video signals representative of the 
captured Video images, each of the camera devices 
being configured to transmit the video Signals on dif 
ferent communication channels, 

at least one first mobile display device, corresponding to 
at least one first type of vehicle, configured to receive 
the Video signals from a first one of the communication 
channels when the corresponding first type of vehicle is 
in proximity to a corresponding one of the camera 
devices and present the Video signals as a Video image 
corresponding to the dangerous location to a driver of 
the first type of vehicle; and 
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at least one Second mobile display device, corresponding 
to at least one Second type of vehicle, configured to 
receive the Video Signals from a Second one of the 
communication channels when the corresponding Sec 
ond type of vehicle is in proximity to a corresponding 
one of the camera devices and present the Video signals 
as a Video image corresponding to the dangerous loca 
tion to a driver of the second type of vehicle. 

33. A method for visually monitoring a dangerous loca 
tion, comprising: 

capturing video images of different views corresponding 
to the dangerous location by a plurality of camera 
devices, 

transmitting video Signals representative of the different 
views on a corresponding plurality of different com 
munication channels, 

receiving the Video signals from a first one of the com 
munication channels by at least one first mobile display 
device, corresponding to at least one first type of 
Vehicle, when the corresponding first type of vehicle is 
in proximity to a corresponding one of the camera 
devices and presenting the Video signals as a Video 
image corresponding to the dangerous location to a 
driver of the first type of vehicle; and 

receiving the Video signals from a Second one of the 
communication channels by at least one Second mobile 
display device, corresponding to at least one Second 
type of vehicle, when the corresponding Second type of 
Vehicle is in proximity to a corresponding one of the 
camera devices and presenting the video signals as a 
Video image corresponding to the dangerous location to 
a driver of the second type of vehicle. 

k k k k k 


