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A HAZMAT monitoring system detects a plurality of differ 
ent hazardous materials and includes ?rst and second plurali 
ties of RSls. Each RSI of the ?rst plurality forms a node in a 
?rst wireless sensor network and is associated with a mobile 
container and with at least one sensor that is con?gured to 
acquire data for detecting a ?rst hazardous material. Each RSI 
further is con?gured to receive the sensor data and wirelessly 
transmit, over the ?rst wireless sensor network, data relating 
to the received sensor data pertaining to the detection of the 
?rst hazardous material. Each RSI of the second plurality is 
similarly associated and con?gured. Communications within 
a respective wireless sensor network do not result in commu 
nications within the another wireless sensor network. A gate 
way is con?gured to independently communicate with each 
respective wireless sensor network. 

(210 202 
( 

HAZARDOUS 
MATERIALS 

, ?led on Jun. 

5 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2010/0214059 A1 

TWITCHELL, JR. 

(54) EVENT-DRIVEN MOBILE HAZMAT 
MONITORING 

(76) Inventor: Robert W. TWITCHELL, JR., 
Cumming, GA (US) 

Correspondence Address: 
TILLMAN WRIGHT, PLLC 
PO BOX 49309 
CHARLOTTE, NC 28277-0076 (US) 

(21) App1.No.: 12/774,586 

May 5,2010 (22) Filed: 

Related US. Application Data 

(63) Continuation of application No. 12/495,716, ?led on 
Jun. 30, 2009, which is a continuation of application 
No. 11/425,047, ?led on Jun. 19, 
7,554,442. 

(60) Provisional application No. 60/691,574 

2006, now Pat. No. 

17, 2005. 

000 00 000 



Patent Application Publication Aug. 26, 2010 Sheet 1 0f 5 US 2010/0214059 A1 

100 
102 

FIG. 1 

104 

106 

FIG. 2 

108\ 102’ 

FIG. 3 



Patent Application Publication Aug. 26, 2010 Sheet 2 0f 5 US 2010/0214059 A1 

. 112 

n 122 
.0 

o 

‘H 110 118 

® 0 0. 
® ® 

100 
110 110' 

114 104 

102"" m 106*» 

F|G.4 



Patent Application Publication Aug. 26, 2010 Sheet 3 0f 5 US 2010/0214059 A1 



Patent Application Publication Aug. 26, 2010 Sheet 4 0f 5 US 2010/0214059 A1 

176 

172 

FIG. 6 



Patent Application Publication Aug. 26, 2010 Sheet 5 0f 5 US 2010/0214059 A1 

202 210 206 

HAZARDOUS 
MATERIALS 

FIG. 7 



US 2010/0214059 A1 

EVENT-DRIVEN MOBILE HAZMAT 
MONITORING 

I. CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation of, and 
claims priority under 35 U.S.C. §120 to, TWitchell U.S. Non 
provisional patent application Ser. No. 12/495,716, ?led Jun. 
30, 2009, Which ’716 application published as US. Patent 
Application Publication No. 2009/0267760 A1, and Which 
’716 application is a continuation of, and claims priority 
under 35 U.S.C. §120 to, TWitchell U.S. Nonprovisional 
patent application Ser. No. 11/425,047, ?led Jun. 19, 2006, 
Which ’047 application issued as US. Pat. No. 7,554,442 and 
Which ’047 application is a nonprovisional of, and claims 
priority under 35 U.S.C. §119(e) to, TWitchell U.S. Provi 
sional Patent Application No. 60/691 ,574 ?led Jun. 17, 2005. 
The entire disclosure of each of these patent applications and 
patents is hereby incorporated herein by reference. 

II. INCORPORATION BY REFERENCE 

[0002] The present application hereby incorporates by ref 
erence: US. Pat. No. 6,753,775 B2 (titled “Smart Container 
Monitoring System”); US. Pat. No. 6,745,027 B2 (titled 
“Class SWitched Networks for Tracking Articles”); US. Pat. 
No. 6,665,585 B2 (titled “Method and Apparatus for Con 
tainer Management”); US. Pat. No. 5,458,042 (titled “Con 
tainer for Packaging an Object Provided With a Radio Fre 
quency Transmission Device and Removable Element for 
Such a Container”); International Patent Application Publi 
cation No. WO 03/032501 A2, Which international patent 
application designated the United States and Was published in 
English (titled “NetWork Formation in Asset-Tracking Sys 
tem Based on Asset Class”); International Patent Application 
Publication No. WO 03/098851 A1, Which international 
patent application designated the United States and Was pub 
lished in English (titled “LPRF Device Wake Up Using Wire 
less Tag”); US. Patent Application Publication No. 2005/ 
0093703 A1 (titled “Systems and Methods Having LPRF 
Device Wake Up Using Wireless Tag”); US. Patent Applica 
tion Publication No. 2005/0093702 A1 (titled “Manufacture 
of LPRF Device Wake Up Using Wireless Tag”); US. Patent 
Application Publication No. 2004/0082296 A1 (titled “Net 
Work Formation in Asset-Tracking System Based on Asset 
Class”); US. Patent Application Publication No. 2004/ 
0183673 A1 (titled “Portable Detachable Self-Contained 
Tracking Unit for TWo-Way Satellite Communication With a 
Central Server”); and US. Patent Application Publication 
No. 2004/0021572 A1 (“Electronic Baggage Tracking and 
Identi?cation”); US. patent application Ser. No. 11/422,321 
(titled “Remote Sensor Interface (RSI) Stepped Wake-Up 
Sequence”), Which published as US. Patent Application Pub 
lication No. 2006/0276161 A1; and US. patent application 
Ser. No. 1 1/ 423,127 (titled “All Weather Housing Assembly 
For Electronic Components”), Which published as US. 
Patent Application Publication No. 2006/0289204. 

III. COPYRIGHT STATEMENT 

[0003] All of the material in this patent document is subject 
to copyright protection under the copyright laWs of the United 
States and other countries. The copyright oWner has no obj ec 
tion to the facsimile reproduction by anyone of the patent 
document or the patent disclosure, as it appears in of?cial 
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governmental records but, otherWise, all other copyright 
rights Whatsoever are reserved. 

IV. FIELD OF THE INVENTION 

[0004] The present invention generally relates to the moni 
toring of materials and, in particular, haZardous materials. 
Furthermore, the present invention relates to mobile contain 
ers of such materials and sensors associated thereWith for 
monitoring of the mobile containers. The descriptions herein 
relate to mobile containers and vehicles that are in motion as 
Well as to mobile containers and vehicles that are stationary. 

V. BACKGROUND 

[0005] A 1997 HaZardous Material Shipment Study com 
missioned by the US. Department of Transportation (US 
DOT) indicates that approximately 3.1 billion tons of haZard 
ous materials Were transported in the United States in 1997, 
Which is roughly 8.5 million tons per day. Speci?cally, 
approximately 0.5 billion tons of chemicals and 2.6 billion 
tons of petroleum products Were transported in 1997. Further 
more, betWeen 1996-2005, there Were more than 150,000 
haZardous material transportation incidents reported to the 
USDOT. The USDOT de?nes haZardous materials 
(HAZMAT) as belonging to one of nine classes of materials, 
including explosives, gases, ?ammable solids, ?ammable liq 
uids, oxidiZers and organic peroxides, toxic materials and 
infectious substances, radioactive materials, corrosive mate 
rials and miscellaneous dangerous goods. Each of these 
classes of materials is dangerous and potentially harmful to 
people, and therefore, caution should be utiliZed in their han 
dling and transportation. Accordingly, it is important to be 
able to accurately and ef?ciently monitor the transportation of 
such haZardous materials. 
[0006] Monitoring may include asset tracking or it may 
include incident noti?cation in the event of an incident such 
as a leak or spill of haZardous materials. Monitoring sensors 
are knoWn that can quickly and accurately detect a haZardous 
material incident. For example, US. Patent Application Pub 
lication No. 2005/0046567 discloses a sensor for monitoring 
the internal environment of a container. HoWever, a monitor 
ing netWork that ef?ciently integrates and connects such 
available sensors is desired. 
[0007] Unfortunately, a more recent issue With haZardous 
materials is concern regarding the administration of chemical 
Weapons. Risk of introduction of a terrorist biological, radio 
logical or explosive device via a transportation container is 
high, and the consequences to people and property surround 
ing such container could be catastrophic. Further, such a 
terrorist incident could cripple the international economy 
because of the importance of transportation containers in 
World commerce. 

VI. SUMMARY OF THE INVENTION 

[0008] The present invention includes many aspects and 
features. 
[0009] A Wireless sensor netWork for monitoring of a con 
tainer includes a sensor disposed for monitoring of a con 
tainer, at least one remote sensor interface, and a gateWay. The 
sensor is con?gured to acquire data related to the container 
and communicate sensor data as a function of the acquired 
data. The remote sensor interface is con?gured to receive the 
sensor data communicated from the sensor and Wirelessly 
transmit data relating to the received sensor data. The gateWay 
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is con?gured to receive data related to the sensor data, and 
transmitted from the at least one remote sensor interface, and 
is con?gured to communicate data relating to the sensor data 
to a netWork external to the Wireless sensor netWork. The 
gateWay is in at least intermittent electronic communications 
With the external netWork. 
[0010] In a feature of the invention, the sensor is a chemical 
sensor. In accordance With this feature, the chemical sensor 
may be sensitive to a chemical present Within the container. 
[0011] In a feature of the invention, the sensor comprises a 
biological sensor, a radiological sensor, a nuclear sensor, an 
explosive sensor, or a chlorine sensor. 
[0012] In a feature of the invention, the sensor detects a 
particular chemical, substance, or biological agent. 
[0013] In a feature of the invention, the sensor comprises a 
seal monitor that detects openings and/or closures of a con 
tainer. 
[0014] In a feature of the invention, the sensor comprises an 
inclination monitor for detecting the overturning or tipping of 
a container. 

[0015] In a feature of the invention, the sensor comprises a 
device or array of devices for measuring state conditions of a 
container. 
[0016] In a feature of the invention, the sensor comprises a 
device or array of devices for measuring state conditions of 
contents of a container. In accordance With this feature, the 
state condition is at least one of temperature, volume, Weight, 
and pres sure. 

[0017] In a feature of the invention, the sensor comprises an 
activity monitoring device. 
[0018] In a feature of the invention, the activity monitoring 
device comprises at least one of a microphone, a motion 
detector, a light detector, and a broad-band RF signal scanner. 
[0019] In a feature of the invention, the sensor comprises a 
device for detecting at least one of physical presence at a 
container, movement of a container, or tampering With a 
container. 
[0020] In a feature of the invention, the sensor comprises an 
accelerometer. 
[0021] In a feature of the invention, the sensor detects data 
regarding the security, integrity, con?guration, condition, dis 
position, orientation, location, contents, or surroundings of a 
container. 
[0022] In a feature of the invention, a ?rst of the at least one 
remote sensor interfaces receives the sensor data directly 
from the sensor, and the gateWay receives data related to the 
sensor data directly from a second of the at least one remote 
sensor interfaces different from the ?rst of the at least one 
remote sensor interfaces. 

[0023] In a feature of the invention, the netWork further 
includes a railroad car that is monitored by the sensor. 

[0024] In a feature of the invention, the netWork further 
includes a tanker truck that is monitored by the sensor. 
[0025] In a feature of the invention, the netWork further 
includes a maritime shipping container that is monitored by 
the sensor. 

[0026] In another aspect of the invention, a method is dis 
closed for monitoring a container in a Wireless netWork that 
includes (i) a sensor disposed for monitoring of a container, 
(ii) at least one remote sensor interface, and (iii) a gateWay for 
receiving data from the at least one remote sensor interface 
and communicating With a netWork external to the Wireless 
sensor netWork. The method includes the steps of (a) acquir 
ing data related to the container; (b) after step (a), communi 
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cating sensor data as a function of the acquired data; (c) after 
step (b), receiving the sensor data; (d) after step (c), Wirelessly 
transmitting data relating to the receiving sensor data; (e) 
after step (d), receiving data related to the sensor data; and (g) 
after step (e), communicating data related to the sensor data to 
a netWork external to the Wireless sensor netWork. 
[0027] In a feature of this aspect, at least one common 
designation netWork is formed. Preferably, a plurality of com 
mon designation netWorks are be formed and comprise class 
based netWorks. 
[0028] In a feature of this aspect, the method further 
includes supplying poWer to the at least one remote sensor 
interface utiliZing solar poWer. Solar poWer may be supplied 
by at least one solar panel. 
[0029] In a feature of this aspect, the method further 
includes supplying poWer to the gateWay utiliZing solar 
poWer. Solar poWer may be supplied by at least one solar 
panel. 
[0030] In a feature of this aspect, communicating data 
related to the sensor data to a netWork external to the Wireless 
sensor netWork includes communicating via a satellite radio 
signal. In addition thereto, or alternatively, communicating 
data related to the sensor data to a netWork external to the 
Wireless sensor netWork includes communicating via a cellu 
lar telephony signal. 
[0031] In addition to the aforementioned aspects and fea 
tures of the present invention, it should be noted that the 
present invention further includes the various possible com 
binations of such aspects and features. 

VII. BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] One or more embodiments of the present invention 
Will be described in detail With reference to the accompanying 
draWings Which are brie?y described beloW, and Wherein the 
same elements are referred to With the same reference numer 
als. 
[0033] FIG. 1 is an illustration of a remote sensor interface 
assembly in accordance With a preferred embodiment of the 
present invention. 
[0034] FIG. 2 is an illustration of a gateWay assembly in 
accordance With a preferred embodiment of the present 
invention. 
[0035] FIG. 3 is an illustration of the remote sensor inter 
face assembly of FIG. 1 and the gateWay assembly of FIG. 2 
mounted on a mobile container in accordance With an exem 

plary scenario of HAZMAT monitoring of the present inven 
tion. 
[0036] FIG. 4 shoWs another exemplary scenario of 
HAZMAT monitoring in accordance With the present inven 
tion. 
[0037] FIG. 5 shoWs another exemplary scenario of 
HAZMAT monitoring in accordance With the present inven 
tion. 
[0038] FIG. 6 is an illustration of a remote sensor interface 
assembly and a gateWay assembly, each having a respective 
solar poWer collector, in accordance With another preferred 
embodiment present invention. 
[0039] FIG. 7 shoWs yet another exemplary scenario of 
HAZMAT monitoring in accordance With the present inven 
tion. 

VIII. DETAILED DESCRIPTION 

[0040] As a preliminary matter, it Will readily be under 
stood by one having ordinary skill in the relevant art (“Ordi 
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nary Artisan”) that the present invention has broad utility and 
application. Furthermore, any embodiment discussed and 
identi?ed as being “preferred” is considered to be part of a 
best mode contemplated for carrying out the present inven 
tion. Other embodiments also may be discussed for additional 
illustrative purposes in providing a full and enabling disclo 
sure of the present invention. Moreover, many embodiments, 
such as adaptations, variations, modi?cations, and equivalent 
arrangements, Will be implicitly disclosed by the embodi 
ments described herein and fall Within the scope of the present 
invention. 
[0041] Accordingly, While the present invention is 
described herein in detail in relation to one or more embodi 
ments, it is to be understood that this disclosure is illustrative 
and exemplary of the present invention, and is made merely 
for the purposes of providing a full and enabling disclosure of 
the present invention. The detailed disclosure herein of one or 
more embodiments is not intended, nor is to be construed, to 
limit the scope of patent protection afforded the present 
invention, Which scope is to be de?ned by the claims and the 
equivalents thereof. It is not intended that the scope of patent 
protection afforded the present invention be de?ned by read 
ing into any claim a limitation found herein that does not 
explicitly appear in the claim itself. 
[0042] Thus, for example, any sequence(s) and/ or temporal 
order of steps of various processes or methods that are 
described herein are illustrative and not restrictive. Accord 
ingly, it should be understood that, although steps of various 
processes or methods may be shoWn and described as being in 
a sequence or temporal order, the steps of any such processes 
or methods are not limited to being carried out in any particu 
lar sequence or order, absent an indication otherWise. Indeed, 
the steps in such processes or methods generally may be 
carried out in various different sequences and orders While 
still falling Within the scope of the present invention. Accord 
ingly, it is intended that the scope of patent protection 
afforded the present invention is to be de?ned by the 
appended claims rather than the description set forth herein. 
[0043] Additionally, it is important to note that each term 
used herein refers to that Which the Ordinary Artisan Would 
understand such term to mean based on the contextual use of 
such term herein. To the extent that the meaning of a term used 
hereinias understood by the Ordinary Artisan based on the 
contextual use of such term4differs in any Way from any 
particular dictionary de?nition of such term, it is intended that 
the meaning of the term as understood by the Ordinary Arti 
san should prevail. 

[0044] Furthermore, it is important to note that, as used 
herein, “a” and “an” each generally denotes “at least one,” but 
does not exclude a plurality unless the contextual use dictates 
otherWise. Thus, reference to “a picnic basket having an 
apple” describes “a picnic basket having at least one apple” as 
Well as “a picnic basket having apples.” In contrast, reference 
to “a picnic basket having a single apple” describes “a picnic 
basket having only one apple.” 
[0045] When used herein to join a list of items, “or” denotes 
“at least one of the items,” but does not exclude a plurality of 
items of the list. Thus, reference to “a picnic basket having 
cheese or crackers” describes “a picnic basket having cheese 
Without crackers”, “a picnic basket having crackers Without 
cheese”, and “a picnic basket having both cheese and crack 
ers.” Finally, When used herein to join a list of items, “and” 
denotes “all of the items of the list.” Thus, reference to “a 
picnic basket having cheese and crackers” describes “a picnic 
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basket having cheese, Wherein the picnic basket further has 
crackers,” as Well as describes “a picnic basket having crack 
ers, Wherein the picnic basket further has cheese.” 
[0046] Referring noW to the draWings, preferred embodi 
ments of the present invention are next described. The fol 
loWing description of the preferred embodiment(s) is merely 
exemplary in nature and is in no Way intended to limit the 
invention, its application, or uses. 
[0047] FIG. 1 is a perspective vieW of a remote sensor 
interface (RSI) assembly adapted for utilization in mobile 
HAZMAT monitoring. FIG. 2 is a perspective vieW of a 
gateWay assembly adapted for utilization in mobile 
HAZMAT monitoring. In particular, the RSI assembly of 
FIG. 1 includes an RSI 100 attached to a collar plate 102 for 
mounting to a container. The gateWay assembly of FIG. 2 
includes a gateWay 104 attached to a saddle plate 106 for 
mounting to a container. 

[0048] FIG. 3 is a schematic representation of a HAZMAT 
monitoring system in accordance With a preferred embodi 
ment of the present invention. In FIG. 3, the RSI assembly and 
gateWay assembly are each mounted to a mobile chemical 
container 108 for the purpose of monitoring the mobile 
chemical container 108, and optionally the environment sur 
rounding the container. The mobile container 108 is illus 
trated as a railroad tanker car merely for exemplary and illus 
trative purposes, and it should be understood that the 
descriptions herein relate equally as Well to other types of 
mobile containers. 
[0049] As described herein, a remote sensor interface 
deployed in association With a mobile container collects data 
from one or more sensors and communicates the data (di 
rectly or indirectly through other RSIs) to a gateWay. The 
gateWay preferably receives the data collected by several 
RSIs and serves as a bridge betWeen the RSIs and an external 
netWork such as a cellular telephony netWork, a satellite radio 
netWork, or the Internet. Thus, an interested party at a cen 
traliZed location is able to receive data regarding remotely 
located mobile containers and is thereby informed of an event 
to Which a response may be needed or appropriate. Interested 
parties may include local emergency response teams, hazard 
ous materials response teams, government transportation 
authorities, highWay authorities, aviation authorities, railroad 
authorities, military of?cials, laW enforcement of?cials, and 
both the suppliers and intended recipients of transported 
materials. The incorporated materials provide further 
descriptions of RSIs, gateWays, and netWorks formed 
thereby. While the invention described herein relates to vari 
ous implementations of such RSIs, gateWays, and netWorks, 
the RSIs are deployed With mobile containers in association 
With sensors for HAZMAT monitoring. 
[0050] With regard to FIG. 3, the RSI 100 is capable of 
electronic communications, preferably Wireless communica 
tions, With the gateWay 104. In particular, in monitoring the 
container 108 and environment thereof, the RSI 100 conveys 
data regarding one or more sensors (not shoWn) to the gate 
Way 104. Each such sensor may be an on-board component of 
the RSI 100 as a part thereof, or may be external to the RSI. 
Insofar as sensors are external, such sensors are capable of 
communicating With the RSI either Wirelessly or by Way of 
cabled connections. 
[0051] As used herein With respect to HAZMAT monitor 
ing, the term “sensor” relates broadly to many types of 
devices that are each in some Way sensitive to the security, 
integrity, con?guration, condition, disposition, orientation, 
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location, contents, or surroundings of a container. Thus, a 
sensor can be a seal monitor that detects openings and clo 
sures of a container. A sensor can be an inclination monitor for 
detecting the overturning or tipping of a container that should 
be maintained in a particular orientation. A sensor can be a 
device or array of devices for measuring state conditions of a 
container or that of its contents such as temperature, volume, 
Weight or mass, and pressure. A sensor can be any activity 
monitoring or reconnaissance device such as a camera, a 

microphone, a motion detector, a light detector, and a broad 
band RF signal scanner. A sensor can be a device for detecting 
physical presence, asset movement, and tampering such as a 
pressure-sensitive pad on a ?oor or surface, a sWitch on an 
access-panel, and an optical device such as an infra-red beam 
device, and an on-board accelerometer. 

[0052] Furthermore, a sensor, nominally a chemical sensor, 
can be a device that detects a particular chemical or substance, 
or detects a range of chemicals or substances. A chemical 
sensor can be a device that is sensitive to any presence of a 
chemical or substance that generally should not be present in 
any detectable quantity or concentration, such as a chemical 
Weapon or biohaZard. Moreover, a chemical sensor can be a 
device that generates a response to a raised concentration of a 
chemical or substance, such as carbon monoxide, that is gen 
erally otherWise present in safe, trace, or ambient concentra 
tions. 
[0053] FIG. 4 is a schematic illustration of a HAZMAT 
monitoring system in accordance With another embodiment 
of the present invention. In FIG. 4, the RSI 100 and the 
gateWay 104 are each mounted on the mobile container 108 
that contains a potentially haZardous chemical. Several sen 
sors 110 are attached to the mobile container 108 proximal a 
manifold of valves and vents. A HAZMAT related event is 
occurring in that a particular sensor 110' detects the poten 
tially haZardous chemical in the form of a gas 112 escaping 
from the container, and the sensor 110' consequently trans 
mits an RF signal 114 to the RSI 100. In response to receipt of 
the signal 114, the RSI 100 transmits an RF signal 116 to the 
gateWay 104. In response to receipt of the signal 116, the 
gateWay 104 communicates information regarding the escap 
ing gas 112 via satellite communications 118 and/or cellular 
communications 122. In this respect, the gateWay 104 com 
municates via satellite communications 118 With satellite 120 
and/or communicates via cellular communications 122 With 
toWer 124. Cellular communications preferably are used 
When a cell toWer is Within range of the gateWay, and satellite 
communications preferably are used When cellular commu 
nications are unavailable to the gateWay. The information 
conveyed by communications 118,122 is further carried by 
respective external networks, of Which the satellite 120 and 
toWer 124 are parts, to one or more parties that are interested 
in the escaping gas 112 and contents of the container 108. 
Such external netWorks may comprise, for example, the Inter 
net. 

[0054] In variations of the exemplary system of FIG. 4, 
Wireless signals transmitted by a gateWay are received by an 
antenna in a proprietary Wireless netWork such as that at a 
controlled private facility. In another example, according to 
the present invention, a gateWay transmits a satellite radio 
signal but not a cellular telephony signal, and, in yet another 
example, a gateWay transmits a cellular telephony signal but 
not a satellite radio signal. 

[0055] FIG. 5 is a schematic illustration of a HAZMAT 
monitoring system in accordance With still yet another 
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embodiment of the present invention. FIG. 5 illustrates that a 
gateWay is preferably deployed With a number of RSIs, and 
that a netWork is formed among the RSIs and gateWay. Within 
such a netWork, Which may be a common designation net 
Work and/or an ad hoc netWork, Wireless signals can be 
relayed from RSI to RSI (i.e., the netWork includes “hopping” 
of communications from RSI to RSI), and a gateWay can 
receive data from a particular RSI by Way of one or more other 
RSIs that relay the data, Wherein the particular RSI otherWise 
is out of range of the gateWay. 

[0056] A train of railroad cars proceeding along a track 
includes a ?rst mobile container 140 having mounted thereon 
a ?rst RSI 142, a second mobile container 144 having 
mounted thereon a second RSI 146, and a third mobile con 
tainer 148 having mounted thereon a gateWay 150. A 
HAZMAT related event is occurring in that a substance 151 
leaking from the ?rst mobile container 140 is detected by one 
or more chemical sensors proximal or on-board the ?rst RSI 
142. The ?rst RSI 142 transmits a Wireless signal 152 that 
conveys data related to the detection of the leaking substance 
151. Responsively to its receipt of the Wireless signal 152, the 
second RSI 146 transmits a Wireless signal 154 that, among 
other things, relays the data related to the detection of the 
leaking substance to the gateWay 150. In response to its 
receipt of the signal 154, the gateWay 150 communicates 
information regarding the detection of the leaking substance 
via the satellite communications 156 and/or the cellular com 
munications 158 for further propagation of the information 
regarding the detection of the leak by Way of netWorks asso 
ciated respectively With the Earth orbiting satellite 160 and/or 
cell toWer 162. 

[0057] FIG. 6 is a schematic illustration of a HAZMAT 
monitoring system in accordance With a preferred embodi 
ment of the present invention Wherein solar poWer collectors 
are utiliZed to provide poWer. An RSI 170 and gateWay 172 
have attached thereto respective solar poWer collectors 174, 
176. The solar poWer collectors serve to re-charge, supple 
ment, or obviate electrical batteries that might otherWise be 
drained causing RSIs and gateWays to lose function. The solar 
poWer collectors thereby serve to reduce costs related to 
replacing spent batteries as Well as serving to extend the 
potential range of RSI and gateWay netWorks into areas Where 
battery servicing is infeasible according to costs, according to 
needs for secrecy, or according to the presence of haZards 
posed by materials, conditions, or even hostile forces. Sen 
sors associated With RSIs may also be poWered in part or 
solely by solarpoWer collectors. In yet other variations, one or 
more sensors may be poWered by solarpoWer collectors While 
the RSIs and/or gateWays are poWered by internal poWer 
sources such as batteries. Moreover, When internal poWer 
sources are utiliZed, the RSIs and/or gateWays preferably 
reside in “standby” or “sleep mode” until aWoken in accor 
dance With one or more of the incorporated references. 

[0058] FIG. 7 is a schematic illustration of a HAZMAT 
monitoring system in accordance With another embodiment 
of the present invention. Several common designation net 
Works, Which may include a class-based netWork, are formed 
among common designations of mobile containers. An RSI 
202 mounted on mobile container 204, Which RSI 202 is out 
of range of the gateWay 214, has formed a ?rst “radioactive” 
common designation netWork With an RSI 206 mounted on 
mobile container 208 . A HAZMAT related event has occurred 
Within the netWork in that a radiation sensor on-board or 
proximal the RSI 202 has detected a raised radiation level at 
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the surface of the mobile container 204. Such an event may 
indicate, for example, that radioactive material is leaking, that 
tampering is occurring, or that undesired shifting of materials 
or shielding has occurred Within the mobile container 204. A 
Wireless signal 210 is transmitted by the RSI 202 and is 
received by the RSI 206. The Wireless signal 210 conveys data 
related to the event from the RSI 202 to the RSI 206. Respon 
sively to its receipt of the signal 210, the RSI 206 transmits a 
Wireless signal 212 to a stationary gateWay 214, thereby 
relaying data related to the event to the gateWay 214 for 
further communications (not shoWn). 
[0059] Furthermore, as shoWn in FIG. 7, an RSI 222 
mounted on the mobile container 224, Which RSI 222 is out of 
range of the gateWay 214, has formed a second “chemical” 
common designation netWork With an RSI 226 mounted on 
the mobile container 228. A HAZMAT related event has 
occurred Within the netWork in that a chemical sensor on 
board or proximal the RSI 222 has detected a raised concen 
tration of a gaseous sub stance at the valve manifold area of the 
mobile container 224. Such an event may indicate, for 
example, that a valve or the container 224 is leaking or that 
tampering is occurring. A Wireless signal 230 is transmitted 
by the RSI 222 and is received by the RSI 226. The Wireless 
signal 230 conveys data related to the event from the RSI 222 
to the RSI 226. Responsively to its receipt of the signal 230, 
the RSI 226 transmits a Wireless signal 232 to the stationary 
gateWay 214, thereby relaying data related to the event to the 
gateWay 214 for further communications (not shoWn). 
[0060] Still yet, as shoWn in FIG. 7, an RSI 242 mounted on 
the mobile container 244, Which RSI 242 is out of range of the 
gateWay 214, has formed a third “bio-chemical” common 
designation netWork With an RSI 246 mounted on the mobile 
container 248. A HAZMAT related event has occurred Within 
the netWork in that a motion sensor, an accelerometer, or a 
proximity sensor associated With the RSI 242 has detected 
unauthorized movement of the mobile container 244 that 
contains a material that represents a potential bio-chemical 
haZard. Such an event may indicate, for example, that theft is 
occurring or that the mobile container 244 is being moved in 
error. A Wireless signal 250 is transmitted by the RSI 242 and 
is received by the RSI 246. The Wireless signal 250 conveys 
data related to the event from RSI 242 to RSI 246. Respon 
sively to its receipt of the signal 250, the RSI 246 transmits a 
Wireless signal 260 to the stationary gateWay 214, thereby 
relaying data related to the event to the gateWay 214 for 
further communications (not shoWn). 
[0061] As Will be appreciated from the foregoing descrip 
tion related to FIG. 7, communications Within the radioactive 
netWork do not result in communications Within any of the 
chemical and bio-chemical networks, and vice-versa. This 
results from the preferred use of common designation ad hoc 
netWorks Within the HAZMAT monitoring system. Commu 
nications betWeen RSls and gateWays further may be deter 
ministic or nondeterrninistic. 

[0062] Several HAZMAT monitoring systems described 
herein With reference to the ?gures relate to chemical sensors 
for monitoring transported or stored chemicals and sub 
stances. Such monitoring relates to Work-place safety, public 
health, and the protection of the environment in that many 
chemicals and substances are indeed haZardous if released or 
mishandled. Furthermore, such monitoring also relates to 
antiterrorism activities, as such chemicals and substances can 
be used in terrorist attacks. It is therefore to be understood 
that, though particular substances are named for exemplary 
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purposes, the scenarios discussed herein relate particularly to 
any haZardous material, such as those that represent chemi 
cal, biological, radiological, nuclear, and explosive threats. 
Moreover, insofar as such materials represent commercially 
valuable assets, it should be understood that such monitoring 
also broadly relates to asset monitoring and asset protection 
in general Without regard for Whether such assets are haZard 
ous, in that many chemicals and sub stances can be extremely 
valuable in various industries. 
[0063] Particular chemicals and sensors thereof to Which 
descriptions herein relate include, but are not limited to, car 
bon monoxide, hydrogen sul?de, nitrogen dioxide, nitric 
oxide, chlorine, oxygen, sulfur dioxide, hydrogen, and other 
materials useful in various industries or produced as by 
products thereof. Other examples include combustible mate 
rials such as methane, butane, propane, n-pentane, acetylene, 
hexamethyldisilaZane (HMDS), petroleum, and petroleum 
distillates. 
[0064] It Will further be appreciated that each of the afore 
mentioned exemplary scenarios involves detection of a leak 
ing substance, escaping gas, or other “event” relating to a 
container that is monitored, and that the resulting communi 
cations are typically for purposes of alerting the appropriate 
person or entity for an appropriate response. 
[0065] It also Will be appreciated that each of the aforemen 
tioned exemplary scenarios involves outdoor HAZMAT 
monitoring but that the HAZMAT monitoring in accordance 
With the present invention likeWise may be utiliZed indoors or 
both indoors and outdoors. 
[0066] Event-driven monitoring as further contemplated 
herein, hoWever, may include proactive monitoring in addi 
tion to such reactive monitoring. For example, if a sensor 
comprises a camera, proactive monitoring may include 
revieWing still pictures or video clips periodically captured by 
the camera to insure nothing out of the ordinary is occurring 
With regard to the container. A sensor further may include a 
GPS receiver, Whereby the location of the container can be 
remotely tracked at periodic intervals to insure that the loca 
tion of the container is Within expected limits. Such proactive 
monitoring may include acquiring data via one or more sen 
sors at predetermined intervals using a timer disposed either 
at the sensor or at an RSI associated With the sensor. Altema 
tively, such proactive monitoring may include acquiring data 
via one or more sensors in response to queries or commands 
that are issued from the external netWork via a gateWay to one 
or more RSls and associated sensor(s). Such queries or com 
mands couldbe sent at predetermined intervals, in response to 
predetermined trigger events, or on demand of a user. More 
over, communications from a gateWay to another gateWay 
(such as a mobile gateWay) and/or an RSI from Which sensor 
acquired information is desired preferably may be effected 
using common designation netWorking in order to reduce RF 
interference and unnecessary poWer consumption by other 
communication devices in the area. 

[0067] Finally, in order to reduce poWer consumption and 
prolong battery life, Wake-up technology preferably is uti 
liZed in the RSls and gateWays (especially mobile gateWays) 
in the HAZMAT monitoring systems in accordance With the 
present invention. Such Wake-up technology is disclosed, for 
example, in US. Patent Application Publication No. 2005/ 
0093703 A1 (titled “Systems and Methods Having LPRF 
Device Wake Up Using Wireless Tag”) and US. patent appli 
cation Ser. No. 11/422,321 (titled “Remote Sensor Interface 
(RSI) Stepped Wake-Up Sequence”), Which published as 
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U.S. Patent Application Publication No. 2006/0276161 A1, 
both disclosures of Which have been incorporated herein by 
reference. Such Wake-up technology preferably is used not 
only in RSls but also in gateways and, in particular, in mobile 
gateways. Such use of the Wake-up technology not only pro 
vides reduced poWer consumption and prolongs internal 
poWer sources of these communications devices, but further 
provides a stealth advantage/ security feature in Which these 
communication devices may only respond (and thus reveal 
their presence) upon receipt of an appropriate Wake-up signal. 
[0068] Based on the foregoing description, it Will be readily 
understood by those persons skilled in the art that the present 
invention is susceptible of broad utility and application. Many 
embodiments and adaptations of the present invention other 
than those speci?cally described herein, as Well as many 
variations, modi?cations, and equivalent arrangements, Will 
be apparent from or reasonably suggested by the present 
invention and the foregoing descriptions thereof, Without 
departing from the substance or scope of the present inven 
tion. 
[0069] Accordingly, While the present invention has been 
described herein in detail in relation to one or more preferred 
embodiments, it is to be understoodthat this disclosure is only 
illustrative and exemplary of the present invention and is 
made merely for the purpose of providing a full and enabling 
disclosure of the invention. The foregoing disclosure is not 
intended to be construed to limit the present invention or 
otherWise exclude any such other embodiments, adaptations, 
variations, modi?cations or equivalent arrangements, the 
present invention being limited only by the claims appended 
hereto and the equivalents thereof. 

1. (canceled) 
2. A system for tracking an asset by an RFID reader, the 

system comprising: 
a mechanism disposed on the asset to alloW access to the 

asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identity a?ixable to the 
asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identity and a measurable param 
eter indicating Whether the mechanism is in the ?rst or 
second position, Wherein the ?rst RFID device receives 
the second identity and the measurable parameter from 
the second RFID device and communicates the ?rst and 
second identity and the measurable parameter to the 
RFID reader. 

3. A system in accordance With claim 2 Wherein the RFID 
device comprises a transmitter for communicating the ?rst 
and second identity and the measurable parameter to the 
RFID reader. 

4. A system in accordance With claim 2 Wherein the mea 
surable parameter comprises detection of presence of the 
second RFID device. 

5. A system in accordance With claim 4 Wherein the mea 
surable parameter comprises detection of absence of the sec 
ond RFID device. 

6. A system in accordance With claim 2 Wherein the ?rst 
RFID device further comprises a communication device for 
communicating the ?rst and second identity to an RFID 
reader. 

7. A system in accordance With claim 2 Wherein the ?rst 
RFID device comprises an active RFID device. 

Aug. 26, 2010 

8. A system in accordance With claim 2 Wherein the second 
RFID device comprises a passive RFID device. 

9. A method for asset tracking by a reader comprising the 
steps of: 

af?xing a ?rst RFID device having a ?rst identi?cation 
symbol to an asset; 

af?xing a second RFID device having a second identi?ca 
tion symbol to a locking mechanism a?ixed to the asset, 
the second identi?cation symbol including behavior 
information indicating Whether the locking mechanism 
is locked or unlocked; and 

communicating the second identi?cation symbol to the 
?rst RFID device for subsequent transmission to the 
reader. 

10. A system for tracking an asset by an RFID reader, the 
system comprising: 

a mechanism disposed on the asset to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the RFID reader. 

11. A system for tracking an asset by an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the RFID reader. 

12. A system for tracking an asset by an RFID reader, the 
system comprising: 

a mechanism disposed on the asset to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed proximate the mechanism 
and comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the RFID reader. 

13. A system for tracking an asset by an RFID reader, the 
system comprising: 
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a mechanism disposed on the asset to allow access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to the RFID reader. 

14. A system for tracking an asset by an RFID reader, the 
system comprising: 

a mechanism disposed on the asset to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and event data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the event data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the event data to the RFID reader. 

15. A system for tracking an asset by an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed proximate the mechanism 
and comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the RFID reader. 

16. A system for tracking an asset by an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to the RFID reader. 

17. A system for tracking an asset by an RFID reader, the 
system comprising: 
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a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and event data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the event data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the event data to the RFID reader. 

18. A system for tracking an asset by an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed on the mechanism and 
comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the RFID reader. 

19. A system for tracking an asset by an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed on the mechanism and 
comprising a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to the RFID reader. 

20. A system for tracking an asset by an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed on the mechanism and 
comprising a second identi?cation and event data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the event data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the event data to the RFID reader. 

21 . A system for tracking an asset using an RFID reader, the 
system comprising: 
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a mechanism disposed on the asset to allow access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the RFID reader. 

22.A system for tracking an asset using an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the RFID reader. 

23 . A system for tracking an asset using an RFID reader, the 
system comprising: 

a mechanism disposed on the asset to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed proximate the mechanism 
and comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the RFID reader. 

24.A system for tracking an asset using an RFID reader, the 
system comprising: 

a mechanism disposed on the asset to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to the RFID reader. 

25. A system for tracking an as set using an RFID reader, the 
system comprising: 
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a mechanism disposed on the asset to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and event data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the event data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the event data to the RFID reader. 

26. A system for tracking an asset using an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed proximate the mechanism 
and comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the RFID reader. 

27. A system for tracking an asset using an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to the RFID reader. 

28. A system for tracking an asset using an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and event data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the event data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the event data to the RFID reader. 

29. A system for tracking an asset using an RFID reader, the 
system comprising: 
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a mechanism of the asset con?gured to allow access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed on the mechanism and 
comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the RFID reader. 

30.A system for tracking an asset using an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed on the mechanism and 
comprising a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to the RFID reader. 

31 . A system for tracking an asset using an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed on the mechanism and 
comprising a second identi?cation and event data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the event data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the event data to the RFID reader. 

32. A system for tracking an asset using a device compris 
ing an RFID reader, the system comprising: 

a mechanism disposed on the asset to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the device comprising an RFID reader. 

33. A system for tracking an asset using a device compris 
ing an RFID reader, the system comprising: 
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a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the device comprising an RFID reader. 

34. A system for tracking an asset using a device compris 
ing an RFID reader, the system comprising: 

a mechanism disposed on the asset to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed proximate the mechanism 
and comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the device comprising an RFID reader. 

35. A system for tracking an asset using a device compris 
ing an RFID reader, the system comprising: 

a mechanism disposed on the asset to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to the device compris 
ing an RFID reader. 

36. A system for tracking an asset using a device compris 
ing an RFID reader, the system comprising: 

a mechanism disposed on the asset to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and event data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the event data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the event data to the device compris 
ing an RFID reader. 

37. A system for tracking an asset using a device compris 
ing an RFID reader, the system comprising: 
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a mechanism of the asset con?gured to allow access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed proximate the mechanism 
and comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the device comprising an RFID reader. 

38. A system for tracking an asset using a device compris 
ing an RFID reader, the system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to the device compris 
ing an RFID reader. 

39. A system for tracking an asset using a device compris 
ing an RFID reader, the system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and event data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the event data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the event data to the device compris 
ing an RFID reader. 

40. A system for tracking an asset using a device compris 
ing an RFID reader, the system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed on the mechanism and 
comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to the device comprising an RFID reader. 

41. A system for tracking an asset using a device compris 
ing an RFID reader, the system comprising: 
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a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed on the mechanism and 
comprising a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to the device compris 
ing an RFID reader. 

42. A system for tracking an asset using a device compris 
ing an RFID reader, the system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 

the asset; and 
a second RFID device disposed on the mechanism and 

comprising a second identi?cation and event data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the event data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the event data to the device compris 
ing an RFID reader. 

43. A system for tracking an asset, the system comprising: 
a mechanism disposed on the asset to alloW access to the 

asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 

the asset; and 
a second RFID device disposed With the mechanism and 

comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to a device comprising an RFID reader. 

44. A system for tracking an asset, the system comprising: 
a mechanism of the asset con?gured to alloW access to the 

asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to a device comprising an RFID reader. 
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45. A system for tracking an asset, the system comprising: 
a mechanism disposed on the asset to alloW access to the 

asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 

the asset; and 
a second RFID device disposed proximate the mechanism 

and comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to a device comprising an RFID reader. 

46. A system for tracking an asset, the system comprising: 
a mechanism disposed on the asset to alloW access to the 

asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to a device compris 
ing an RFID reader. 

47. A system for tracking an asset, the system comprising: 
a mechanism disposed on the asset to alloW access to the 

asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and event data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the event data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the event data to a device comprising 
an RFID reader. 

48. A system for tracking an asset, the system comprising: 
a mechanism of the asset con?gured to alloW access to the 

asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed proximate the mechanism 
and comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to a device comprising an RFID reader. 
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49. A system for tracking an asset, the system comprising: 
a mechanism of the asset con?gured to alloW access to the 

asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to a device compris 
ing an RFID reader. 

50. A system for tracking an asset, the system comprising: 
a mechanism of the asset con?gured to alloW access to the 

asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
comprising a second identi?cation and event data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the event data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the event data to a device comprising 
an RFID reader. 

51. A system for tracking an asset, the system comprising: 
a mechanism of the asset con?gured to alloW access to the 

asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed on the mechanism and 
comprising a second identi?cation and a measurable 
parameter indicating Whether the mechanism is in the 
?rst or second position, Wherein the ?rst RFID device 
receives the second identi?cation and the measurable 
parameter from the second RFID device and communi 
cates the ?rst and second identi?cations and the measur 
able parameter to a device comprising an RFID reader. 

52. A system for tracking an asset, the system comprising: 
a mechanism of the asset con?gured to alloW access to the 

asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed on the mechanism and 
comprising a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to a device compris 
ing an RFID reader. 

53. A system for tracking an asset, the system comprising: 
a mechanism of the asset con?gured to alloW access to the 

asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 
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a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed on the mechanism and 
comprising a second identi?cation and event data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the event data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the event data to a device comprising 
an RFID reader. 

54.A system for tracking an asset using an RFID reader, the 
system comprising: 

a mechanism of the asset con?gured to alloW access to the 
asset When the mechanism is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the mechanism and 
including a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst RFID device receives the sec 
ond identi?cation and the sensor data from the second 
RFID device and communicates the ?rst and second 
identi?cations and the sensor data to the RFID reader. 

55.A system for tracking an asset using an RFID reader, the 
system comprising: 

a door of the asset con?gured to alloW access to the asset 
When the door is in a ?rst position and to deny access to 
the asset When the door is in a second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the door and including 
a second identi?cation and sensor data indicating 
Whether the door is in the ?rst or second position, 
Wherein the ?rst RFID device receives the second iden 
ti?cation and the sensor data from the second RFID 
device and communicates the ?rst and second identi? 
cations and the sensor data to the RFID reader. 

56.A system for tracking an asset using an RFID reader, the 
system comprising: 

a door of the asset con?gured to alloW access to the asset 
When the door is in a ?rst position and to deny access to 
the asset When the door is in a second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the door and including 
a second identi?cation and event data indicating Whether 
the door is in the ?rst or second position, Wherein the 
?rst RFID device receives the second identi?cation and 
the event data from the second RFID device and com 
municates the ?rst and second identi?cations and the 
event data to the RFID reader. 

57. A system for tracking an asset using an electronic 
device comprising an RFID reader, the system comprising: 

a door of the asset con?gured to alloW access to the asset 
When the door is in a ?rst position and to deny access to 
the asset When the door is in a second position; 

a ?rst remote sensor interface having a ?rst identi?cation 
a?ixable to the asset; and 

a second remote sensor interface disposed With the door 
and including a second identi?cation and sensor data 
indicating Whether the door is in the ?rst or second 
position, Wherein the ?rst remote sensor interface 
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receives the second identi?cation and the sensor data 
from the second remote sensor interface and communi 
cates the ?rst and second identi?cations and the sensor 
data to the electronic device comprising an RFID reader. 

58. A system for tracking an asset using an electronic 
device comprising an RFID reader, the system comprising: 

a door of the asset con?gured to alloW access to the asset 
When the door is in a ?rst position and to deny access to 
the asset When the door is in a second position; 

a ?rst remote sensor interface having a ?rst identi?cation 
af?xable to the asset; and 

a second remote sensor interface disposed With the door 
and including a second identi?cation and event data 
indicating Whether the door is in the ?rst or second 
position, Wherein the ?rst remote sensor interface 
receives the second identi?cation and the event data 
from the second remote sensor interface and communi 
cates the ?rst and second identi?cations and the event 
data to the electronic device comprising an RFID reader. 

59. A system for tracking an asset using an electronic 
device comprising an RFID reader, the system comprising: 

a door of the asset con?gured to alloW access to the asset 
When the door is in a ?rst position and to deny access to 
the asset When the door is in a second position; 

a ?rst Wireless reader tag having a ?rst identi?cation a?ix 
able to the asset; and 

a second Wireless reader tag disposed With the door and 
including a second identi?cation and sensor data indi 
cating Whether the door is in the ?rst or second position, 
Wherein the ?rst Wireless reader tag receives the second 
identi?cation and the sensor data from the second Wire 
less reader tag and communicates the ?rst and second 
identi?cations and the sensor data to the electronic 
device comprising an RFID reader. 

60. A system for tracking an asset using an electronic 
device comprising an RFID reader, the system comprising: 

a door of the asset con?gured to alloW access to the asset 
When the door is in a ?rst position and to deny access to 
the asset When the door is in a second position; 

a ?rst Wireless reader tag having a ?rst identi?cation a?ix 
able to the asset; and 

a second Wireless reader tag disposed With the door and 
including a second identi?cation and event data indicat 
ing Whether the door is in the ?rst or second position, 
Wherein the ?rst Wireless reader tag receives the second 
identi?cation and the event data from the second Wire 
less reader tag and communicates the ?rst and second 
identi?cations and the event data to the electronic device 
comprising an RFID reader. 

61. A system for tracking an asset using an electronic 
device comprising an RFID reader, the system comprising: 

a door of the asset con?gured to alloW access to the asset 
When the door is in a ?rst position and to deny access to 
the asset When the door is in a second position; 

a ?rst Wireless reader tag having a ?rst identi?cation a?ix 
able to the asset; and 

a second Wireless reader tag disposed With the door and 
including a second identi?cation and sensor data indi 
cating Whether the door is in the ?rst or second position, 
Wherein the ?rst Wireless reader tag receives the second 
identi?cation and the sensor data from the second Wire 
less reader tag and communicates the ?rst and second 
identi?cations and the sensor data to the electronic 
device comprising an RFID reader. 
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62. A system for tracking an asset using an electronic 
device comprising an RFID reader, the system comprising: 

a door of the asset con?gured to allow access to the asset 
When the door is in a ?rst position and to deny access to 
the asset When the door is in a second position; 

a ?rst Wireless reader tag having a ?rst identi?cation a?ix 
able to the asset; and 

a second Wireless reader tag disposed With the door and 
including a second identi?cation and event data indicat 
ing Whether the door is in the ?rst or second position, 
Wherein the ?rst Wireless reader tag receives the second 
identi?cation and the event data from the second Wire 
less reader tag and communicates the ?rst and second 
identi?cations and the event data to the electronic device 
comprising an RFID reader. 

63 . A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When a mechanism of the seal is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the seal and including 
a second identi?cation and sensor data indicating 
Whether the mechanism is in the ?rst or second position, 
Wherein the ?rst RFID device receives the second iden 
ti?cation and the sensor data from the second RFID 
device and communicates the ?rst and second identi? 
cations and the sensor data to the RFID reader. 

64.A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When the seal is in a ?rst state and to deny access to the 
asset When the seal is in a second state; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the seal and including 
a second identi?cation and sensor data indicating 
Whether the seal is in the ?rst or second state, Wherein the 
?rst RFID device receives the second identi?cation and 
the sensor data from the second RFID device and com 
municates the ?rst and second identi?cations and the 
sensor data to the RFID reader. 

65.A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When a mechanism of the seal is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the seal and including 
a second identi?cation and event data indicating Whether 
the mechanism is in the ?rst or second position, Wherein 
the ?rst RFID device receives the second identi?cation 
and the event data from the second RFID device and 
communicates the ?rst and second identi?cations and 
the event data to the RFID reader. 

66.A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When the seal is in a ?rst state and to deny access to the 
asset When the seal is in a second state; 

Aug. 26, 2010 

a ?rst RFID device having a ?rst identi?cation af?xable to 
the asset; and 

a second RFID device disposed With the seal and including 
a second identi?cation and event data indicating Whether 
the seal is in the ?rst or second state, Wherein the ?rst 
RFID device receives the second identi?cation and the 
event data from the second RFID device and communi 
cates the ?rst and second identi?cations and the event 
data to the RFID reader. 

67. A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When a mechanism of the seal is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst remote sensor interface having a ?rst identi?cation 
af?xable to the asset; and 

a second remote sensor interface disposed With the seal and 
including a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst remote sensor interface 
receives the second identi?cation and the sensor data 
from the second remote sensor interface and communi 
cates the ?rst and second identi?cations and the sensor 
data to the RFID reader. 

68.A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When the seal is in a ?rst state and to deny access to the 
asset When the seal is in a second state; 

a ?rst remote sensor interface having a ?rst identi?cation 
af?xable to the asset; and 

a second remote sensor interface disposed With the seal and 
including a second identi?cation and sensor data indi 
cating Whether the seal is in the ?rst or second state, 
Wherein the ?rst remote sensor interface receives the 
second identi?cation and the sensor data from the sec 
ond remote sensor interface and communicates the ?rst 
and second identi?cations and the sensor data to the 
RFID reader. 

69.A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When a mechanism of the seal is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst remote sensor interface having a ?rst identi?cation 
af?xable to the asset; and 

a second remote sensor interface disposed With the seal and 
including a second identi?cation and event data indicat 
ing Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst remote sensor interface 
receives the second identi?cation and the event data 
from the second remote sensor interface and communi 
cates the ?rst and second identi?cations and the event 
data to the RFID reader. 

70.A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When the seal is in a ?rst state and to deny access to the 
asset When the seal is in a second state; 

a ?rst remote sensor interface having a ?rst identi?cation 
af?xable to the asset; and 
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a second remote sensor interface disposed With the seal and 
including a second identi?cation and event data indicat 
ing Whether the seal is in the ?rst or second state, 
Wherein the ?rst remote sensor interface receives the 
second identi?cation and the event data from the second 
remote sensor interface and communicates the ?rst and 
second identi?cations and the event data to the RFID 
reader. 

71 . A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When a mechanism of the seal is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst remote sensor interface having a ?rst identi?cation 
a?ixable to the asset; and 

a second remote sensor interface disposed With the seal and 
including a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst remote sensor interface 
receives the second identi?cation and the sensor data 
from the second remote sensor interface and communi 
cates the ?rst and second identi?cations and the sensor 
data to the RFID reader. 

72.A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When the seal is in a ?rst state and to deny access to the 
asset When the seal is in a second state; 

a ?rst remote sensor interface having a ?rst identi?cation 
a?ixable to the asset; and 

a second remote sensor interface disposed With the seal and 
including a second identi?cation and sensor data indi 
cating Whether the seal is in the ?rst or second state, 
Wherein the ?rst remote sensor interface receives the 
second identi?cation and the sensor data from the sec 
ond remote sensor interface and communicates the ?rst 
and second identi?cations and the sensor data to the 
RFID reader. 

73 . A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When a mechanism of the seal is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst remote sensor interface having a ?rst identi?cation 
a?ixable to the asset; and 

a second remote sensor interface disposed With the seal and 
including a second identi?cation and event data indicat 
ing Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst remote sensor interface 
receives the second identi?cation and the event data 
from the second remote sensor interface and communi 
cates the ?rst and second identi?cations and the event 
data to the RFID reader. 

74.A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When the seal is in a ?rst state and to deny access to the 
asset When the seal is in a second state; 

a ?rst remote sensor interface having a ?rst identi?cation 
a?ixable to the asset; and 

a second remote sensor interface disposed With the seal and 
including a second identi?cation and event data indicat 
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ing Whether the seal is in the ?rst or second state, 
Wherein the ?rst remote sensor interface receives the 
second identi?cation and the event data from the second 
remote sensor interface and communicates the ?rst and 
second identi?cations and the event data to the RFID 
reader. 

75.A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When a mechanism of the seal is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst Wireless reader tag having a ?rst identi?cation a?ix 
able to the asset; and 

a second Wireless reader tag disposed With the seal and 
including a second identi?cation and sensor data indi 
cating Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst Wireless reader tag receives 
the second identi?cation and the sensor data from the 
second Wireless reader tag and communicates the ?rst 
and second identi?cations and the sensor data to the 
RFID reader. 

76.A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When the seal is in a ?rst state and to deny access to the 
asset When the seal is in a second state; 

a ?rst Wireless reader tag having a ?rst identi?cation a?ix 
able to the asset; and 

a second Wireless reader tag disposed With the seal and 
including a second identi?cation and sensor data indi 
cating Whether the seal is in the ?rst or second state, 
Wherein the ?rst Wireless reader tag receives the second 
identi?cation and the sensor data from the second Wire 
less reader tag and communicates the ?rst and second 
identi?cations and the sensor data to the RFID reader. 

77. A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When a mechanism of the seal is in a ?rst position and to 
deny access to the asset When the mechanism is in a 
second position; 

a ?rst Wireless reader tag having a ?rst identi?cation a?ix 
able to the asset; and 

a second Wireless reader tag disposed With the seal and 
including a second identi?cation and event data indicat 
ing Whether the mechanism is in the ?rst or second 
position, Wherein the ?rst Wireless reader tag receives 
the second identi?cation and the event data from the 
second Wireless reader tag and communicates the ?rst 
and second identi?cations and the event data to the RFID 
reader. 

78.A system for tracking an asset using an RFID reader, the 
system comprising: 

a seal disposed on the asset to alloW access to the asset 
When the seal is in a ?rst state and to deny access to the 
asset When the seal is in a second state; 

a ?rst Wireless reader tag having a ?rst identi?cation a?ix 
able to the asset; and 

a second Wireless reader tag disposed With the seal and 
including a second identi?cation and event data indicat 
ing Whether the seal is in the ?rst or second state, 
Wherein the ?rst Wireless reader tag receives the second 
identi?cation and the event data from the second Wire 








