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(57) ABSTRACT 
An electronic device that includes a ?eld-emitting device 
that emits electric, magnetic and/or electromagnetic signals. 
The electronic device is associated With includes one or 
more sensors that are capable of detecting the proximity of 
a transportation vessel. Upon detection of the proximity of 
a transportation vessel, the electronic device deactivates 
and/or decouples poWer to the ?eld-emitting device and/or 
other systems of the electronic device so that the Compo 
nents of the electronic device Can no longer emit signals that 
may interfere With the transportation vessel systems. The 
electronic device may reactivate and/or re-Couple poWer to 
the ?eld-emitting device if the sensor(s) no longer detects 
the proximity of a transportation vessel. The electronic 
device may also perform the reactivation and deactivation 
procedure if the electronic device detects a hazardous area. 
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DEACTIVATION OF FIELD-EMITTING 
ELECTRONIC DEVICE UPON DETECTION OF A 

TRANSPORTATION VESSEL 

RELATED APPLICATION 

[0001] This application is a continuation-in-part applica 
tion of pending patent application Ser. No. 09/542,772, 
entitled “Method and apparatus for detecting a container 
proximate to a transportation vessel hold,” ?led on Apr. 4, 
2000. 

FIELD OF THE INVENTION 

[0002] The present invention is directed to detection of the 
proximity of a transportation vessel for the purpose of 
deactivating and/or disabling a ?eld-emitting device asso 
ciated With an electronic device to prevent any potential 
interference betWeen the ?eld-emitting device and the sys 
tems of the transportation vessel. 

BACKGROUND OF THE INVENTION 

[0003] Regulatory agencies, such as the United States 
Federal Aviation Administration for example, place 
restrictions on use of certain electronic devices on an aircraft 

during its operation. These electronic devices may emit 
electromagnetic ?elds that could potentially interfere With 
the aircraft systems, such as communication systems. Some 
electronic devices may emit ?elds during their operation, but 
do not include communication systems, such as a laptop 
computer. These devices are permitted to be used on an 
aircraft after the aircraft reaches an altitude of ten thousand 
feet. Other electronic devices that emit ?elds during com 
munication, such as cellular phones, are not permitted for 
use on an aircraft at anytime during ?ight. 

[0004] Aircrafts do not include automatic detection sys 
tems that are capable of detecting When an electronic device 
having a ?eld-emitting device is being used on the aircraft. 
Airlines must rely on the visual inspection ?ight attendant to 
ensure that passengers are not using electronics devices in an 
improper manner. Therefore, there exists a possibility that a 
passenger may use an electronic device While on-board an 
aircraft that goes undetected by the ?ight attendants and that 
may cause interference With the aircraft systems in an unsafe 
manner. Electronic devices may also cause undesired inter 
ference With other types of transportation vessels, in addi 
tion to aircraft, if such electronic devices are not deactivated 
or disabled. 

[0005] Therefore, there exists a need to provide an auto 
matic detection system for electronic devices that detects the 
proximity of a transportation vessel so that the electronic 
device is automatically deactivated and/or disabled. 

SUMMARY OF THE INVENTION 

[0006] The present invention is directed to an electronic 
device that is capable of detecting the proximity of a 
transportation vessel, such as an aircraft or submarine. The 
electronic device contains a ?eld-emitting device that may 
interfere With the transportation vessel systems. The elec 
tronic device is capable of deactivating and/or decoupling 
poWer from the ?eld-emitting device When the transporta 
tion vessel is detected so that the ?eld-emitting device does 
not interfere With the transportation vessel. 
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[0007] The electronic device may be coupled to one or 
more sensors that are used to determine if the electronic 

device is proximate to, being loaded into, or already loaded 
into transportation vessels (hereinafter, collectively referred 
to as “proximate”) so that the ?eld-emitting device can be 
deactivated and/or decoupled from poWer. Other systems of 
the electronic device may also be deactivated or decoupled 
from poWer if desired. 

[0008] In one embodiment, the electronic device addition 
ally contains a tracking device and is associated With a 
container for shipping of goods and/or materials. The track 
ing device receives information regarding the location of the 
container, and the electronic device communicates this 
information for tracking purposes. The tracking device and/ 
or any other communication system associated With the 
electronic device may be a ?eld-emitting device that is 
deactivated and/or decoupled from poWer When the prox 
imity of a transportation vessel is detected. 

[0009] There are many different types of sensors and 
methods that the electronic device can use to sense the 
proximity of a transportation vessel. One or more of these 
sensors may be associated With the electronic device. If 
more than one sensor is associated With the electronic 
device, the electronic device may be capable of detecting the 
proximity of a transportation vessel using the sensors either 
individually or in conjunction With each other. These sensors 
may also be used to determine When the electronic device is 
no longer in proximity to a transportation vessel so that the 
?eld-emitting device can be reactivated or re-coupled to 
poWer. 

[0010] Environmental sensors may be associated With the 
electronic device to sense environmental conditions synony 
mous With the proximity of a transportation vessel. These 
environmental conditions may include, but are not limited 
to, positioning information, acoustics, frequencies, pressure, 
altitude, motion, vibration, capacitance, and imaging. 
[0011] Cooperative marker sensors may also be associated 
With the electronic device to detect cooperative markers 
placed in proximity to the transportation vessel in strategic 
locations such that the cooperative marker sensors associ 
ated With the electronic device are able to sense the coop 
erative markers to indicate the proximity of a transportation 
vessel, so that the ?eld-emitting device may be deactivated 
and/or decoupled from poWer. Different types of markers 
that may be used With the present invention include, but are 
not limited to, optics, capacitance, acoustics, infrared, fre 
quency signals, and/or magnetic detection. 

[0012] Transportation vessels may have cargo holds that 
are shielded from reception of outside signals. In one 
environmental sensor embodiment, the lack of reception of 
positioning information by the electronic device inside such 
a cargo hold may be used to indicate that the electronic 
device is inside a transportation vessel. 

[0013] In a second environmental sensor embodiment, 
acoustic signals unique to a particular type of transportation 
vessel may be sensed to indicate that the electronic device is 
in proximity to a transportation vessel. The electronic device 
compares the sensed acoustic signals to predetermined 
acoustics signals stored in memory to determine if the 
electronic device is in proximity to the transportation vessel. 

[0014] In another environmental sensor embodiment, the 
electronic device uses frequency detection to determine the 
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proximity of a transportation vessel. The transportation 
vessel may emit particular frequencies that are representa 
tive of the natural operation of the vessel. 

[0015] In another environmental sensor embodiment, the 
electronic device uses pressure readings to determine the 
height of the electronic device above sea level. The height 
about sea level may be indicative of an electronic device 
inside an airborne transportation vessel. If pressure readings 
are used in combination With positioning information, the 
electronic device can determine height above ground level to 
further ensure that the electronic device is actually airborne. 

[0016] In another environmental sensor embodiment, the 
electronic device measures motion and/or vibration to deter 
mine the proximity of a transportation vessel. 

[0017] In another environmental sensor embodiment, the 
electronic device detects capacitance to determine the prox 
imity of a transportation vessel. Certain cargo holds of 
transportation vessels may be constructed of unique mate 
rials of knoWn thicknesses that Will couple With the elec 
tronic device, When the electronic device is close to the 
inside of the transportation vessel, to form a predetermined 
capacitance. Thus, by determining the capacitance betWeen 
the electronic device and the cargo hold, the electronic 
device can determine if it is inside a transportation vessel. 

[0018] In another environmental sensor embodiment, the 
electronic device uses an imaging sensor to determine the 
curvature of its surroundings. Certain cargo holds of trans 
portation vessels may have unique shapes, and, thus, iden 
ti?able curvatures, due to the vessel’s construction and 
design. By using an imaging sensor to identify the curvature 
associated With the electronic device’s surroundings, the 
electronic device can determine Whether it is in proximity to 
a transportation vessel. 

[0019] In a ?rst cooperative marker sensor embodiment, 
the electronic device uses an optical sensor to read a code 
marker or other pattern strategically placed inside or proxi 
mate to the transportation vessel. When the code is detected 
by the electronic device, the electronic device recogniZes the 
proximity of a transportation vessel. The marker codes may 
also contain other information, such as the itinerary of the 
transportation vessel or its journey duration, so that the 
electronic device has the option of tailoring the reactivation 
process of its ?eld-emitting device to occur after the trans 
portation vessel reaches its destination. 

[0020] In a second cooperative marker sensor embodi 
ment, the electronic device uses a-capacitance marker sensor 
to detect a capacitance marker placed in proximity to the 
transportation vessel. By detecting the capacitance associ 
ated With the transportation vessel, the electronic device can 
determine the proximity of the transportation vessel. 

[0021] In another cooperative marker sensor embodiment, 
the electronic device uses an ultrasonic marker sensor to 
detect ultrasonic marker signals signifying the proximity of 
a transportation vessel. Ultrasonic markers that emit speci?c 
ultrasonic signals are placed in proximity to the transporta 
tion vessel. 

[0022] In another cooperative marker sensor embodiment, 
the electronic device uses an infrared beacon sensor to detect 
infrared signals from an infrared marker placed in proximity 
to the transportation vessel. The electronic device detects the 
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proximity of a transportation vessel When the electronic 
device detects an infrared signal emitted by the infrared 
marker. 

[0023] In another cooperative marker sensor embodiment, 
the electronic device uses a frequency beacon detector to 
detect frequency signals from a frequency beacon marker 
located in proximity to a transportation vessel. The fre 
quency beacon detector may be the same detector as the 
frequency detector if the frequency signals emitted by the 
frequency beacon marker and the transportation vessel are of 
substantially the same frequency. 

[0024] In another cooperative marker sensor embodiment, 
the electronic device uses a magnetic marker sensor to detect 
magnetic patterns located in proximity to the transportation 
vessel signifying that the electronic device is in proximity to 
a transportation vessel. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 is a schematic diagram of an electronic 
device according to one embodiment of the present inven 
tion; 
[0026] FIG. 2 is a perspective vieW of a container having 
an electronic device designed for transport in the cargo hold 
of an aircraft; 

[0027] FIG. 3 is a partial perspective vieW illustrating the 
container illustrated in FIG. 2 being loaded into the cargo 
hold of an aircraft; 

[0028] FIG. 4A is a schematic diagram of a cellular phone 
electronic device; 

[0029] FIG. 4B is a schematic diagram of a personal 
digital assistant electronic device; 

[0030] FIG. 4C is a schematic diagram of a laptop com 
puter electronic device; 

[0031] FIG. 5 is a schematic diagram of a global posi 
tioning system used by a tracking device associated With the 
electronic device to determine the geographic position of the 
electronic device; 

[0032] FIG. 6 is a ?oWchart diagram describing the opera 
tion of the electronic device using sensor information to 
determine the proximity of a transportation vessel; 

[0033] FIG. 7 is a ?oWchart diagram describing the deac 
tivation and reactivation processes of the electronic device 
When a transportation vessel is no longer detected; 

[0034] FIG. 8 is a schematic diagram of an acoustic 

[0035] FIG. 9 is a schematic diagram of a frequency 
detector; 
[0036] FIG. 10 is a ?oWchart diagram describing the use 
of a pressure sensor used to determine if the electronic 
device is inside an aircraft; 

[0037] FIG. 11 is a schematic diagram of an imaging 
emitter and detector; 

[0038] FIG. 12 is a schematic diagram of a SnoW?ake® 
code; 
[0039] FIG. 13 is a schematic diagram of capacitance 
marker sensor; 
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[0040] FIG. 14 is a schematic diagram of an ultrasonic 
transponder; 
[0041] FIG. 15A is a schematic diagram of a magnetic 
marker sensor; and 

[0042] FIG. 15B is a schematic diagram of a magnetic 
marker pattern. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0043] The following invention is a continuation-in-part 
application of Pending Patent Application No. 09/542,772, 
entitled “Method and apparatus for detecting a container 
proximate to a transportation vessel hold,” ?led on Apr. 4, 
2000, Which is incorporated herein by reference in its 
entirety. Referring noW to the draWings in general, it Will be 
understood that the illustrations are for the purpose of 
describing a preferred embodiments of the invention and are 
not intended to limit the invention thereto. 

[0044] Before discussing the particular aspects of the 
present invention Wherein the electronic device detects the 
proximity of a transportation vessel and deactivates its 
?eld-emitting device, the electronic device 100 and its 
components are ?rst described beloW. 

[0045] FIG. 1 is a schematic illustration of an electronic 
device 100 that may be used With the present invention. The 
electronic device 100 includes a control system 102 to 
control the operation of the electronic device 100. The 
control system 102 includes a microprocessor 103 opera 
tively connected With a memory 104, an input/output inter 
face 106, and a timer circuit 108. The microprocessor 103 
interfaces With devices outside the control system 102 
through the input/output interface 106. If the microprocessor 
103 needs to carry out instructions or operations based on 
time, the microprocessor 103 uses the timer circuit 108. 
Note that the microprocessor 103 may be any type of 
micro-controller or electronic circuitry that is capable of 
controlling the operation of the electronic device 100. 

[0046] The electronic device 100 includes a ?eld-emitting 
device 101. The ?eld-emitting device 101 comprises elec 
tronics or other circuitry that emits electric, magnetic and/or 
electromagnetic signals. The ?eld-emitting device 101 may 
emit a ?eld by design to carry out an intended function. For 
example, the ?eld-emitting device 101 may be communica 
tion electronics and an antenna (not shoWn) that communi 
cates information to and from a cellular phone electronic 
device 100. Alternatively, the ?eld-emitting device 101 may 
emit a ?eld as a byproduct of a function. For example, the 
?eld-emitting device 101 may be a computer display that 
emits a ?eld When a cathode ray tube directs electrons to a 
screen to display information. Regardless of purpose and 
intent, the ?eld-emitting device 101 encompasses any elec 
tric, magnetic, and/or electro-magnetic signals emitted by 
the electronic device 100. 

[0047] The ?eld emitted by a ?eld-emitting device 101 
may interfere With systems on a transportation vessel during 
its operation, potentially creating a dangerous condition. For 
example, aircraft include communication systems for com 
munication to a toWer for air traf?c control and for naviga 
tional purposes. If a ?eld-emitting device 101 emits a ?eld 
interferes With the aircraft communication systems, the 
aircraft communication systems may not operate properly, 
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thereby jeopardizing the aircraft’s communication of infor 
mation critical to the aircraft’s safe operation. 

[0048] The electronic device 100 may also include a local 
access port 122. A computing device, such as a laptop 
computer With the proper softWare, may access the elec 
tronic device 100 electronically by connecting to the local 
access port 122. 

[0049] A poWer system 110 supplies poWer to the elec 
tronic device 100 and its components, including the ?eld 
emitting device 101. The electronic device 100 contains its 
oWn poWer system 110, but the poWer system 110 may also 
be connected to an external poWer source as Well to conserve 

poWer. The control system 102 controls Which components 
Within the electronic device 100 receive poWer for operation 
by controlling the distribution of the poWer system 110. The 
control system 102 can deactivate a particular component 
Within the electronic device 100 by decoupling the compo 
nent from the poWer system 110. 

[0050] The electronic device 100 may be associated With 
one or more sensors 118, 120 to determine if the electronic 
device 100 is in proximity to a transportation vessel. The 
sensors 118, 120 are coupled to the input/output interface 
106. 

[0051] The sensors 118, 120 may be divided into tWo types 
of sensors: environmental sensors 118 and cooperative 
marker sensors 120. Environmental sensors 118 detect envi 
ronmental conditions surrounding the electronic device 100 
to determine Whether the electronic device 100 is in prox 
imity to a transportation vessel. Cooperative marker sensors 
120 detect cooperative markers positioned Within or in 
proximity to a transportation vessel so that the electronic 
device 100 can determine When it is in proximity to a 
transportation vessel. More information on examples of 
sensors 118, 120 that may be used With the present invention 
are described later herein. 

[0052] The electronic device 100 deactivates the ?eld 
emitting device 101 and/or other systems depending on the 
design and operation of the control system 102. In the 
present invention, the term “deactivation” and the like is 
de?ned as disabling the ?eld-emitting device 101 and/or 
other systems and elements of the electronic device 100 that 
may cause interference With the transportation vessel. Deac 
tivation may include disabling, shutting doWn, and/or 
decoupling poWer from one or all of the components of the 
electronic device 100 depending upon the speci?cs of each 
embodiment, as described beloW. The control system 102 
may also generate an alarm, Which may be audio or visual, 
indicating the proximity of a transportation vessel 50. 

[0053] The electronic device 100 may also include a 
tracking device 118A. The tracking device 118A is charac 
teriZed as an environmental sensor 118 since the tracking 
device 118A senses environmental information indicative of 
positioning information. In one embodiment, the tracking 
device 118 is a global positioning system (GPS) receiver that 
receives electronic signals containing positioning informa 
tion representing the location of the electronic device 100. 
One example of the GPS receiver is described in Us. Pat. 
No. 5,648,763, entitled “Method and apparatus for global 
position responsive security system,” incorporated herein by 
reference in its entirety. 

[0054] The positioning information from the tracking 
device 118A is received by the microprocessor 103 through 
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the input/output interface 106. The microprocessor 103 may 
store the positioning information of the electronic device 
100 in memory 104. The microprocessor 103 may also send 
the positioning information of the electronic device 100 to a 
remote communication device 112 via the input/output 
device 106. The remote communication device 112 may 
communicate the positioning information of the electronic 
device 100 to a remote site 130, such as a host computer 
system. The remote communication device 112 may trans 
mit the positioning information by a Wired communication, 
such as a telephone modem, or through Wireless communi 
cation, such as through a cellular phone modem. Alterna 
tively, the remote communication device 112 may send out 
the positioning information to the remote site 130 in the 
form of radio-frequency communication signals to a radio 
frequency reception device, such as a satellite. 

[0055] The electronic device 100 may be associated With 
a container 10 that is designed to be transported on a 
transportation vessel, as illustrated in FIGS. 2 and 3. A 
container 10 is provided that is especially suited for the 
cargo hold of an aircraft, such as those containers manufac 
tured and distributed by Envirotainer Group Companies. 
The electronic device 100 is associated With the container 10 
for determining its geographic position during the shipping 
process. The electronic device 100 may be placed internally 
Within the container 10, or the electronic device 100 may be 
positioned on an outer surface for communication With a 
cooperative marker 60 (FIG. 3) for detection by the coop 
erative marker sensor 120. The electronic device 100 is 
placed in a position such that it Will not interfere With or be 
damaged by the material handling system, generally desig 
nated 40 (see FIG. 3). 

[0056] The container 10 may take a variety of forms 
depending upon the type of materials and goods being 
shipped. The container 10 may also be constructed to 
provide for temperature sensitive materials that range from 
insulated packaging, refrigeration units using dry ice, and 
thermostat equipped containers using aircraft poWer to run 
refrigeration and heating systems. FIG. 3 illustrates the 
container 10 being loaded into the loading port 65 of an 
aircraft transportation vessel 50. The container 10 is 
equipped to be handled by a material handling system 40, 
and the container 10 may include openings for mounting the 
blades of a forklift or a protective outer layer alloWing for 
moving the container 10 into the aircraft 50. One skilled in 
the art Will understand that there are a plethora of containers 
10 and many different types of transportation vessels 50, 
such as aircraft 50, ships, and trains that are all applicable to 
the present invention. 

[0057] By Way of example, FIGS. 4A, 4B and 4C illus 
trate other types of electronic devices 100 that contain a 
?eld-emitting device 101 and Which may be used With the 
present invention. FIG. 4A is an illustration of a typical 
cellular phone. A cellular phone 100A contains a ?eld 
emitting device 101A in the form of communication elec 
tronics that communicates data in the form of radio-fre 
quency signals. FIG. 4B is an illustration of a typical 
personal digital assistant 100B that includes a ?eld-emitting 
device 101B in the form of a radio-frequency transmitter/ 
receiver. FIG. 4C is an illustration of a typical laptop 
computer 100C that includes a ?eld-emitting device 101C in 
the form of a monitor display . All of the aforementioned 
electronic devices 100A, 100B, 100C contain ?eld-emitting 
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devices 101A, 101B, 101C that may be used With the present 
invention and include a control system 102 similar to that 
illustrated in FIG. 1 to deactivate their respective ?eld 
emitting devices 101A, 101B, 101C and/or other systems 
upon detection of the proximity of a transportation vessel 50, 
such as aircraft transportation vessel 50. 

[0058] FIG. 5 illustrates one embodiment of a GPS sys 
tem 200 that communicates With the tracking device 118A so 
that the electronic device 100 can determine its position. The 
GPS system 200 is a space-based radio positioning netWork 
for providing users equipped With suitable receivers highly 
accurate position, velocity, and time (PVT) information. The 
illustrated space-based embodiment of the GPS system 200 
includes a constellation of GPS satellites 201 in non-geo 
synchronous tWelve-hour orbits around the earth. The GPS 
satellites 201 are located in six orbital planes 202 With four 
of the GPS satellites 201 in each plane, plus a number of “on 
orbit” spare satellites (not shoWn) for redundancy. 

[0059] GPS position determination is based upon a con 
cept referred to as time of arrival (TOA) ranging. Each of the 
orbiting GPS satellites 201 broadcasts spread spectrum 
microWave signals encoded With positioning data and sat 
ellite ephemeris information. The signals are broadcast on 
tWo essential frequencies at precisely knoWn times and at 
precisely knoWn intervals. The signals are encoded With 
their precise time of transmission. 

[0060] The tracking device 118A receives the signals from 
the GPS satellites 201 and times the signals and demodulates 
the GPS satellite 201 orbital data contained in the signals. 
Using the orbital data, the tracking device 118A determines 
the time betWeen transmission of the signal by the GPS 
satellite 201 and reception by the tracking device 118A. 
Multiplying this by the speed of light gives What is termed 
the “pseudo range measurement” of that satellite. If a clock 
Within the tracking device 118A Were perfect, this Would be 
the range measurement for that GPS satellite 201, but the 
imperfection of the clock causes it to differ by the time offset 
betWeen actual time and receiver time. Thus, the measure 
ment is called a pseudo range, rather than a range. HoWever, 
the time offset is common to the pseudo range measurements 
of all the satellites. 

[0061] By determining the pseudo ranges of four or more 
GPS satellites 201, the tracking device 118A is able to 
determine its location in three dimensions, as Well as the 
time offset. Thus, an electronic device 100 equipped With a 
proper tracking device 118A is able to determine its PVT 
With great accuracy. The tracking device 118A of the present 
embodiment determines positioning information accurately 
When three or more satellite signals are received, but it is still 
possible for the tracking device 118A to successfully deter 
mine location from positioning information from tWo or less 
GPS satellites 201. This technology is Well knoWn, such as 
that disclosed in Us. Pat. No. 6,031,488, entitled “Method 
and system for an efficient loW cost PPS GPS receiver,” 
incorporated herein by reference in its entirety. 

[0062] FIG. 6 illustrates the basic operation of the present 
invention When sensors 118,120 are used to determine if the 
electronic device 100 is in proximity to an aircraft 50. The 
operation starts (step 300) and information from the sen 
sor(s) 118, 120 are passed through the input/output interface 
106 to the control system 102 (step 302). The control system 
102 determines, based on the information received from the 


















