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(57) ABSTRACT 

A monitoring system provides for monitoring of a person 
and taking an action to dissuade the person from a course of 
action. The system has a device attached to the person Which 
includes mechanisms to provide for an intervention to 
dissuade the person from the course of action. The inter 
vention may be in the form of delivery of either a medication 
or an electrical shock to the person. The system may further 
include monitoring of a bodily function of the person or 
positional tracking of the person. Various scenarios are 
described to provide for activation of the intervention. The 
system may include a second device in possession of a 
restrictor person With positional tracking of this person and 
comparison relative to the positional location of a restrictee 
person. 

23 Claims, 12 Drawing Sheets 

CENTRAL _ 



US RE38,838 E 
Page 2 

U.S. PATENT DOCUMENTS 5,959,533 A 9/1999 Layson, Jr. et al. 
5,963,130 A 10/1999 Schlager et al. 

4,819,053 A 4/1989 Halavais 5,982,281 A 11/1999 Layson, Jr. 
4,819,860 A * 4/1989 Hargrove er a1 340/573-4X 5,990,793 A * 11/1999 Bieback ................. .. 340/5731 

4,885,571 A 12/1989 Pauley et al. 6,014,080 A 1/2000 Laysonj ]r_ 
4,952,928 A * 8/1990 Carroll et al. ..... .. 340/573.4 X 6,031,454 A 2/2000 Lovejoy et a1_ 
5,019,828 A 5/1991 Schoolman 6,054,928 A 4/2000 Lemelson et al. 
5,043,736 A 8/1991 Darnell et al. 6,072,396 A 6/2000 Gaukel 
5,146,231 A 9/1992 Ghaem et al. 6,100,806 A 8/2000 Gaukel 
5,223,844 A 6/1993 Manse“ er 91- 6,130,620 A 10/2000 Pinnow et al. 
5266958 A 11/1993 Durboraw, 111 6,198,394 B1 3/2001 Jacobsen 6161. 
5,298,884 A 3/1994 Gilmore er 91- 6,232,916 B1 5/2001 Grillo et al. 
5,317,309 A 5/1994 Vercellotti et al. 6,236,319 B1 5/2001 P?zer et a1_ 
5334974 A 8/1994 Simms er 91- 6,239,700 B1 5/2001 Hoffman et al. 
5,392,052 A 2/1995 Ebelwine 6,262,666 B1 7/2001 Lodichand 
5,396,227 A 3/1995 Carroll et 91- 6,405,213 B1 6/2002 Layson 6161. 
5,416,468 A 5/1995 Baumann 
5,416,695 A 5/1995 Stutman et al. OTHER PUBLICATIONS 

2 American Probation and Parole Association, “Electronic 
5,461,365 A “V1995 schlager et a1‘ Monitoring , 1996, http.//WWW.appa—net.org/ 
5,461,390 A 10/1995 Hoshen about%20appa/electron.htm: . ~ ~ 5 
5,493,694 A 2/1996 Vlcek et a1_ D. Evans, Electronic Monitoring: Testimony to Ontario s 
5,497,149 A 3/1996 Fast Standing Committee on Administration of Justice”, Perspec 
5,528,248 A 6/1996 Steiner et al. tiVGS, Fall 1996, pp. 8—10. 
5,537,102 A 7/1996 Pinnow A.W. Cohn et al., “The Evaluation of Electronic Monitoring 
5,541,845 A 7/1996 Klein Programs”, Perspectives, Fall 1996, pp. 28—37. 
5,544,661 A 8/1996 Davis et a1~ B.L. Huskey, “Electronic Monitoring: An Evolving Alter 
5552772 A 9/1996 ‘lanky et a1‘ native”, Perspectives, Summer 1987, pp. 19—23. 
5’559’497 A 9/1996 Hon.g Albert et al., “GIS/GPS in LaW Enforcement Master Bibli 
5,568,119 A 10/1996 Schrpper et al. ,, 
5,627,548 A 5/1997 WOO et al. Ography ’No‘’' 2,000 “ _ _ ,, 
5,652,570 A 7/1997 Lepkotker M. Anderson (editor), GPS Used to Track Criminals , GIS 
5,731,757 A 3/1998 Layson, Jr. WORLD, Aug- 1996,11 15 
5,748,148 A 5/1998 Heiser et a1, M.T. Charles, “The Development of a Juvenile Electronic 
5,825,871 A 10/1998 Mark Monitoring Program”, Federal Probation, Jun. 1989, vol. III, 
5,868,100 A 2/1999 Marsh pp 3_12_ 
5,889,474 A 3/1999 LaDPe J. Hoshen et al., “Keeping Tabs on Criminals”, Spectrum, 
5,892,454 A 4/1999 Schlpper et a1‘ The Institute of Electrical and Electronics Engineers, Inc., 
5,912,623 A 6/1999 Pierson Feb 1995 pp 26_32 
5,919,239 A 7/1999 Fraker et al. ' ’ ' ' 

5,936,529 A 8/1999 Reisman et al. * cited by examiner 



U.S. Patent Oct.18,2005 Sheet 1 0f 12 US RE38,838 E 

CENTRAL 





U.S. Patent Oct.18,2005 Sheet 3 0f 12 US RE38,838 E 

50“ 
\3 2 

CENTRAL 
3 6 

40k“ \\118 4 
__,_ 68 \ 

246' \ 
A ‘ \ s E] Q 

47 248 

34 

mg. 5 

146-’,- 156 



U.S. Patent Oct.18,2005 Sheet 4 0f 12 US RE38,838 E 

92 



U.S. Patent Oct.18,2005 Sheet 5 0f 12 US RE38,838 E 

715. 7 

126E 5/436 
1288 ‘El/438 
130E [3/140 
132E 5/142 
134E [3/144 





U.S. Patent US RE38,838 E 

288 

Oct. 18, 2005 Sheet 7 0f 12 

258 
268_/— 25.052557 52.502547 <2“ 

fzso 
272_/- 25.052555 52.50254q _\270 

- 262 

275_/- 25.052572 52.502552 <2” 

254 
280_/- 25.052575 52502555 .(278 



U.S. Patent Oct.18,2005 Sheet 8 0f 12 US RE38,838 E 

310 

171g. 13a % 314 
304 

312 

30s 

30.s\~ 316 

97g. 136 

soak‘ 

fFICj. 130 





U.S. Patent 0518,2005 Sheet 10 0f 12 US RE38,838 E 

I . 1 7 
9: g 25.58 5742 5!.25746‘3 

I . 1 8 33s 2 5 -\ 

25.052564 52.502547 \3 5 2 

25.052567 52.502547 \3 5 4 
3 4 0 \< 

25.052507 52.502550 \3 5 6 

25.052504 52.502550 \3 5 8 

, 

25.052552 52.502550 

25.05255‘? 52.502550 
3 4 2\ 

25.05255q 52.502554 

25.052562 52.502554 



U.S. Patent Oct.18,2005 Sheet 11 0f 12 US RE38,838 E 

32 
30 91g. 19a A \ 1 

348 352 344 358 

360-’ 

350-’ 

354 355 

32 

{FM}. 196 X 
352 358 

360-’ if” 
346 

350-’ 

354 356' 



U.S. Patent Oct.18,2005 Sheet 12 0f 12 US RE38,838 E 

I364 



US RE38,838 E 
1 

MONITORING SYSTEM 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

CROSS-REFERENCE 

[This application is a continuation-in-part of Ser. N0.: 
08/926,746 ?led Sep. 10, 1997, entitled “Monitored Person 
Tracking System”, now US. Pat. No. 5,867,103.] This 
application is a reissue of application Ser. No. 09/229, 023, 
?led on Jan. 12, 1999, now US. Pat. No. 6,160,481, which 
is a continuation-impart of application Sen No. 08/926,746, 
?led on Sep. 10, 1997, now US. Pat. No. 5,867,103. The 
original application is incorporated herein by this reference. 

BACKGROUND 

1. Field of the Invention 

Generally, the invention relates to monitoring of persons. 
More speci?cally, the invention relates to such monitoring 
wherein at least one monitored person has a portable moni 
toring device attached thereto. 

2. Description of the Prior Art 
Our society has been compelled to con?ne individuals as 

a result of their behavior which has been deemed unaccept 
able to the best interest of society. Historically, such con 
?nement has occurred at centralized locations where numer 
ous con?nements occur simultaneously. It is expensive for 
society to maintain such centralized locations due primarily 
to construction cost, upkeep cost, supervisory personnel 
expense and medical care for the persons being con?ned. 
These persons being con?ned represent both those convicted 
of committing a crime as well as those accused of commit 
ting a crime, but awaiting trial. 

Our society has begun to seek alternative means of 
con?ning those individuals convicted of committing a crime 
or accused of committing a crime while awaiting trial where 
those individuals are deemed to be non-violent. Parole, 
probation and house arrest programs have existed for some 
time and are being extensively utilized by the justice system 
for certain type of crimes. 

Additionally, our society has recently made progress 
toward restricting the activities of certain habitual offenders 
of certain type of crimes even following completion of court 
appointed sentences. These restrictions are coming in the 
form of civil actions as compared to criminal actions. Some 
circumstances require continued conventional con?nement 
while others require site con?nement or other monitoring of 
activities. Examples of such crimes include child molesta 
tion and other sex crimes. 

People produce certain bodily signals which may be 
detected and measured by equipment. Examples of these 
bodily signals include blood pressure, heart beat rate, res 
piration rate, body temperature, blood oxygen level and 
blood alcohol level. Such bodily signals may be measured to 
determine a speci?c base line measurement for a respective 
person. Such base line measurements may then be rede?ned, 
if desired, on a periodic basis. Certain bodily functions, and 
therefore measurements taken thereof, vary depending upon 
the activity engaged in at the time of measurement. 
Therefore, such measurements will involuntarily change 
when the individual is engaging in activities which are 
generally prohibited to the population or speci?cally pro 
hibited to the individual. The mere fact that a speci?c 
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2 
individual is aware that monitoring is occurring will tend to 
dissuade the individual from engaging in prohibited behav 
ior. 

Referring now speci?cally to site con?nement, a common 
type of monitoring system, it is conventionally known to 
provide for such site con?nement of individuals wherein 
means are provided within the respective system to indicate 
that a respective individual has violated boundaries of their 
respective site. Several of these systems include means to 
detect tampering with various elements of the system. 
The most common type of such a site con?nement system 

comprises three devices being a central processing unit, at 
least one transportable device and at least one base unit. The 
transportable device, which securely attaches to the indi 
vidual being con?ned, comprises communication means to 
communicate with the base unit. The base unit, which is 
positioned within the boundaries of the con?nement site, 
comprises two types of communication means. The ?rst of 
the communication means allows the base unit to commu 
nicate with the transportable device. The second of the 
communication means allows the base unit to communicate 
with the central processing unit. Generally, this communi 
cation is over a ground based telephone system. When 
communication is not present between the transportable 
device and the base unit, the base unit, utilizing the second 
communication means, communicates with the central pro 
cessing unit to notify an oversight authority of a possible 
violation of the con?nement by the individual. As can 
readily be seen such systems have a general de?ciency in 
that they are bound to a single designated site location. 
Several systems have been proposed which allow for a wider 
tracking of individuals. 
As can be seen various attempts have been made to 

provide for a method of restricting the activities of certain 
individuals. These attempts have been less efficient than 
desired. As such, it may be appreciated that there continues 
to be a need for a system which may monitor at least one 
individual without relying upon limitations associated with 
site boundaries. The present invention substantially ful?lls 
these needs. 

SUMMARY 

In view of the foregoing disadvantages inherent in the 
known types of monitoring systems, your applicant has 
devised a system which provides for monitoring of a plu 
rality of monitored persons. A ?rst embodiment of a system 
has a portable monitoring device for each of the monitored 
persons, means to acquire a transmission, means to create a 
bodily signal reference indicative of a physiological sign of 
the monitored person and means to store within a database 
a series of the bodily signal references. Each of the portable 
monitoring devices further has means to provide for attach 
ment to the respective monitored person, means for detect 
ing a bodily signal produced by the monitored person and 
means for transmitting a signal. A second embodiment of a 
system has a portable monitoring device for each of the 
monitored persons, means to acquire a transmission, means 
to determine a status of a respective portable monitoring 
device, a conditional database, means to compare a status of 
the respective portable monitoring device and means to 
activate an intervention. Each of the portable monitoring 
devices further has means to provide for secure attachment 
to the respective monitored person, means to detect tamper 
ing with the portable monitoring device, means to receive a 
distinct signal, means for transmitting a signal and means to 
intervene mechanically. 
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My invention resides not in any one of these features per 
se, but rather in the particular combinations of them herein 
disclosed and it is distinguished from the prior art in these 
particular combinations of these structures for the functions 
speci?ed. 

There has thus been outlined, rather broadly, the more 
important features of the invention in order that the detailed 
description thereof that folloWs may be better understood, 
and in order that the present contribution to the art may be 
better appreciated. There are, of course, additional features 
of the invention that Will be described hereinafter and Which 
Will form the subject matter of the claims appended hereto. 
Those skilled in the art Will appreciate that the conception, 
upon Which this disclosure is based, may readily be utiliZed 
as a basis for the designing of other structures, methods and 
systems for carrying out the several purposes of the present 
invention. It is important, therefore, that the claims be 
regarded as including such equivalent constructions insofar 
as they do not depart from the spirit and scope of the present 
invention. 

It is therefore a primary object of the present invention to 
provide for a portable monitoring of individuals. 

Other objects include; 
a) to provide for a portable monitoring device Which may 

be secured to a monitored person. 

b) to provide for detecting tampering With the portable 
monitoring device. 

c) to provide for a transfer of a signal from the portable 
monitoring device. 

d) to provide for a receipt of the signal transferred by the 
portable monitoring device. 

e) to provide for determining a position reference of a 
positional location of the portable monitoring device 
based upon at least one signal received by the portable 
monitoring device Wherein the signal is generated by at 
least one detached sending unit. 

f) to provide for monitoring of a bodily signal produced 
by the monitored person. 

g) to provide for a noti?cation to a central location, such 
as nursing station or other health monitoring agency, of 
any indication of a possible medical emergency of the 
monitored person When physiological readings are out 
side of range from a baseline reading for the respective 
monitored person. 

h) to provide for a medical monitoring of individuals Who 
may require the need of emergency personnel Which 
may be done on an automatic basis once the physi 
ological monitored signs of the monitored person indi 
cates levels outside of a desired range for the individual 
Where the noti?cation may take place automatically by 
notifying the proper emergency personnel of the indi 
viduals condition and location. 

i) to provide for noti?cation of on site supervisory per 
sonnel When a monitored person is a resident of a 
facility such as a retirement home, hospital, nursing 
home, prison amongst others, When physiological read 
ings for the monitored person are outside of an accept 
able range for the monitored person Where the noti? 
cation include the physiological readings and/or a 
physical location of the monitored person. 
to provide for medical monitoring of AlZheimers, 
mentally ill, elderly individuals on a round the clock 
basis. 

k) to provide for an active response through a digital 
readout directly to the monitored person to provide 
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4 
instructions or commands to the monitored person in 
response to a variation in a bodily signal measurement 
beyond a predetermined range. 

I) to provide for a mechanical intervention to physically 
dissuade the monitored person from a speci?c course of 
action. 

m) to provide for generating an associated occurrence 
reference indicative of a time span related to a position 
reference and/or a bodily signal reference. 

n) to provide for a storage of at least a series of position 
references and/or bodily signal references along With 
associated occurrence references Within a database. 

0) to provide for deterring crime by providing the moni 
tored person With a knowledge of the monitoring of the 
bodily signal. 

p) to provide for deterring crime by providing the moni 
tored person With a knowledge of the possibility of 
activation of the mechanical intervention in response to 
an unacceptable speci?c course of action. 

q) to provide for at least a pair of portable monitoring 
devices Which each transfer position references for 
comparison to determine if any select pair of the 
portable monitoring devices are Within a predetermined 
distance measurement of each other. 

r) to provide for a noti?cation if any select pair of portable 
monitoring devices are Within the predetermined dis 
tance measurement of each other. 

s) to provide for a secondary transportable device capable 
of communicating With a respective portable monitor 
ing device, Where the portable monitoring device is 
secured to a respective monitored person, Wherein at 
least some function is performed by the secondary 
transportable device to reduce an overall Weight of the 
portable monitoring device secured to the monitored 
person. 

These together With other objects of the invention, along 
With the various features of novelty Which characteriZe the 
invention, are pointed out With particularity in the claims 
anneXed to and forming a part of this disclosure. For a better 
understanding of the invention, its operating advantages and 
the speci?c objects attained by its uses, reference should be 
had to the accompanying draWings and descriptive matter in 
Which there is illustrated the preferred embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be better understood and objects other 
than those set forth above Will become apparent When 
consideration is given to the folloWing detailed description 
thereof. Such description makes reference to the annexed 
draWings Wherein; 

FIG. 1 is a an illustration of an embodiment of a moni 
toring system. 

FIG. 2 is a perspective vieW of a portable monitoring 
device attached to a monitored person. 

FIG. 3 is an illustration of another embodiment of the 
monitoring system. 

FIG. 4 is an illustration of another embodiment of the 
monitoring system. 

FIG. 5 is a plan vieW of a block With various position 
references and associated occurrence references distributed 
therein. 

FIG. 6 is a perspective vieW of another embodiment of the 
monitoring system. 
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FIG. 7 is a plan vieW of a block With various bodily signal 
references and associated occurrence references therein. 

FIG. 8a and FIG. 8b are perspective vieWs of a portion of 
an embodiment of a portable monitoring device in alterna 
tive operational positions. 

FIG. 9a through FIG. 9f are plan vieWs of various data 
blocks. 

FIG. 10 is a plan vieW of a database. 

FIG. 11 is a perspective vieW of an embodiment of a 
portable monitoring device. 

FIG. 12 is a perspective vieW of an embodiment of a 
portable monitoring device. 

FIG. 13a through FIG. 13c are plan vieWs of a block in 
various alternative orientations. 

FIG. 14 is a plan vieW of a bodily signal conditional 
database and a comparative bodily signal reference. 

FIG. 15 is a plan vieW of a bodily signal conditional 
database and a comparative bodily signal reference. 

FIG. 16 is a plan vieW of a bodily signal conditional 
database. 

FIG. 17 is a plan vieW of a positional conditional data 
base. 

FIG. 18 is a plan vieW of a positional conditional data 
base. 

FIG. 19a and FIG. 19b are plan vieWs of a block in various 
alternative orientations. 

FIG. 20 is a plan vieW of an intersection of tWo streets and 
a comparative location reference. 

DESCRIPTION 

Many different systems having features of the present 
invention are possible. The folloWing description describes 
the preferred embodiment of select features of those systems 
and various combinations thereof. These features may be 
deployed in various combinations to arrive at various 
desired Working con?gurations of systems. 

Referring is hereafter made to the draWings Where like 
reference numerals refer to like parts throughout the various 
vieWs. 

FIG. 1 depicts a portable monitoring device 30, a central 
location 32, a transmission toWer 34 and a receiving toWer 
36 forming a monitoring system 38. 

Central Location 
It is a requirement of the present invention that a central 

location, or locations, be provided Which Will receive com 
munication from and/or send communication to at least 
select deployed components of any speci?c deployed sys 
tem. This communication Will be speci?c to the overall 
con?guration of the speci?c deployed system. Generally, the 
central location Will; receive communication from deployed 
components and/or send communication to deployed com 
ponents and/or store information and/or perform computa 
tional calculations on information and/or alloW access to 
information by supervisory personnel. While the central 
location may be dedicated to a monitoring of a system of the 
present invention it is possible that the central location may 
be non-dedicated, or have a primary purpose other than 
monitoring the system of the present invention. Examples of 
such non-dedicated central locations include public and 
private institutions such as police stations, ?re department 
stations, eXisting burglar alarm monitoring locations, 
hospitals, retirement homes, nursing homes or schools. 

FIG. 1 depicts central location 32 housing various 
equipment, more fully described elseWhere herein, of moni 
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6 
toring system 38 having features of the present invention. 
Supervisory personnel, not shoWn, Would have access to 
exert control over, or otherWise interface With, monitoring 
system 38 at central location 32. 

Detached Sending Units 
In certain deployments it is a requirement that a method 

eXist to provide for making a determination of a location of 
at least select members of the portable monitoring devices 
attached to respective monitored persons. To this end, a 
signal, or signals, must be produced by at least one detached 
sending unit. This signal, or signals, is subsequently 
received by at least one other component of the system 
Wherein an eventuation is made to provide for a determina 
tion of the location of a respective portable monitoring 
device attached to a respective monitored person. The 
detached sending units may be ?Xed ground based, move 
able ground based, orbital or a combination thereof. 

FIG. 1 depicts transmission toWer 34, being an eXample of 
a detached sending unit, and capable of broadcasting a signal 
40 for subsequent reception by a reception antenna 42 of 
portable monitoring device 30. Transmission toWer 34 may 
receive a signal from central location 32 through a coupling 
44 Which is broadcast by transmission toWer 34 as signal 40. 

FIG. 4 depicts central location 32, transmission toWer 34, 
a portable monitoring device 46, a secondary transportable 
device 48 and receiving toWer 36 forming a monitoring 
system 50. In this embodiment, both secondary transportable 
device 48 and transmission toWer 34 are considered to be 
detached sending units. 

Relay Equipment 
It is a requirement that the central location(s) be capable 

of communicating With respective portable monitoring 
devices. This communication may be either from the central 
location to respective portable monitoring devices, from 
respective portable monitoring devices to the central loca 
tion or both. Preferably, such communication involves Wire 
less communication utiliZing either a ground based system 
or an orbital system or both. Many such systems are con 
ventionally knoWn in the art and many of these systems may 
be utiliZed for the present invention. Additionally, for the 
sake of economics, it is desirable to have such communi 
cation transfers utiliZe, at least partially, eXisting ground 
based communication systems as eXampled by phone lines. 

FIG. 1 depicts coupling 44 transferring a signal from 
central location 32 to transmission toWer 34. FIG. 1 also 
depicts a coupling 52 transferring a signal from receiving 
toWer 36 to central location 32. Couplings 44 and 52 
represent conventional ground based communication 
systems, conventional Wireless communication systems or a 
combination of both. 

Portable Monitoring Device 
It is a requirement of the present invention that a portable 

monitoring device be provided for each monitored person. It 
is a strong desire that the portable monitoring device com 
prise; means to attach the portable monitoring device to the 
monitored person and control means. In certain deployments 
the portable monitoring device Will further comprises addi 
tional features in various combinations. Three of these 
features comprise; means to detect tampering With the 
portable monitoring device, means to receive a signal and 
means to send a signal. 

Alternatively, it is possible to provide for a combination 
of a portable monitoring device as de?ned above and a 
secondary transportable device. In such a combination cer 
tain functions may be performed by the secondary trans 
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portable device thus eliminating the requirement of provid 
ing structures on or in the portable monitoring device to 
perform those functions. This provides for a reduction in the 
required Weight of the portable monitoring device, Which 
must be attached to the monitored person, Without loss of the 
otherWise desired function. One eXample of such a combi 
nation provides for structures to provide for short range 
communication betWeen the portable monitoring device and 
the secondary transportable device While providing bulkier 
structures on the secondary transportable device to provide 
for transmission of a signal for eventual transfer to the 
central location. 

The art is rich With similar devices, and combinations of 
devices, for usage Within various systems, as eXampled by 
those systems designed to provide for site con?nement of 
individuals. Many of these devices conventionally knoWn in 
the art may be modi?ed to be employed for the present 
invention. 

The means to secure may involve surrounding engage 
ment of a portion of the body of the monitored person or may 
involve implantation. The preferred method of securement is 
the surrounding engagement method. The most obvious 
attachment locations for such attachment being around a 
Wrist, around an arm, around an ankle, around a leg, around 
the chest, around the Waist or around the neck. Implantation 
is possible, though less desirable due to poWer supply 
requirements. 

FIG. 1 and FIG. 2 depict portable monitoring device 30 
Which comprises a housing 54 and a band 56. Band 56 
surrounds a leg 58, at an ankle 60, and locks to housing 54 
to secure portable monitoring device 30 to a monitored 
person 62, see FIG. 2. Band 56 is adjusted to be of a 
sufficient length that portable monitoring device 30 Will not 
move past a foot 64, see FIG. 2. 

The means to detect tampering, Where the securing means 
involve surrounding engagement of a portion of the body of 
the monitored person, Will require that the surrounding band 
retain its prior integrity. This Will involve means to ensure 
that the surrounding band is intact and, if connected to a 
housing, that such connections are intact. Without regard for 
the speci?c securing means employed, it is a strong desire 
that means be provided to detect any tampering With the 
housing containing the equipment. 

FIG. 2 depicts band 56 having a severing detection device 
66 contained therein. Severing detection device 66, con 
tained Within band 56, connects, at opposing end thereof, to 
housing 54. As conventionally knoWn in the art, equipment, 
not shoWn, contained in portable monitoring device 30 is 
capable of determining and reporting if any deviation in 
poWer through severing detection device 66 is detected. This 
prevents bypassing poWer transfer along severing detection 
device 66 While alloWing for the severing of severing 
detection device 66. Similar equipment, conventionally 
knoWn and not shoWn, alloWs for a detection of tampering 
With housing 54 or any other component of portable moni 
toring device 30. 

In certain deployments it is desirable to provide for a 
stationary device Which Would cooperate With the portable 
monitoring device attached to the monitored person. This is 
particularly desirable Where the monitored person is 
restricted to remain in a stationary location during the period 
of time of monitoring. Alternatively, in certain deployments 
it is desirable to provide for a secondary transportable device 
Which Would cooperate With the portable monitoring device 
attached to the monitored person. This is particularly desir 
able Where the monitored person Will predominately be in 
stationary locations for eXtended periods of time. 
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Monitoring system 50 has many of the required features 

as Well as many optional features. FIG. 4 depicts monitoring 
system 50 comprising secondary transportable device 48 and 
portable monitoring device 46. Portable monitoring device 
46 is securable to a monitored person, not shoWn in this 
vieW, and therefore is free moving With the monitored 
person. Secondary transportable device 48 is shoWn as being 
moveable by the monitored person using a handle 68. In this 
embodiment, or variations thereof, the monitored person 
Would be required to remain Within a predetermined com 
munication range from secondary transportable device 48 
Wherein portable monitoring device 46, attached to the 
monitored person, and secondary transportable device 48 
could communicate. This Would alloW the monitored person 
to have a free range Zone about secondary transportable 
device 48 Within Which the monitored person could move. 
When the monitored person desires to moves beyond that 
range the monitored person Would be required to move 
secondary transportable device 48. This arrangement affords 
the monitored person complete mobility While requiring that 
a minimum amount of equipment be secured to the moni 
tored person. 

Secondary transportable device 48 has a long range 
reception antenna 70, a long range transmission antenna 72, 
a short range transmission antenna 74 and a short range 
reception antenna 76. Portable monitoring device 46 has the 
previously disclosed securing means and tamper detection 
means. Additionally, portable monitoring device 46 further 
comprises a short range reception antenna 78 and a short 
range transmission antenna 80. Short range transmission 
antenna 74 of secondary transportable device 48 is capable 
of broadcasting a signal 82 Which is received by short range 
reception antenna 78 of portable monitoring device 46. 
Short range transmission antenna 80 of portable monitoring 
device 46 is capable of broadcasting a signal 84 Which is 
received by short range reception antenna 76 of secondary 
transportable device 48. This provides for communication 
betWeen secondary transportable device 48 and portable 
monitoring device 46 While Within the free range Zone. 
Movement beyond this range Would result in a lack of 
communication and result in an indication that the moni 
tored person Was in violation of monitoring rules. AWarning 
buZZer 86 Would Warn the monitored person that this range 
Was being approached When communication still existed, 
but Was determined to be Weak. As more fully disclosed 
beloW, means may be provided to determine a distance and 
an orientation of portable monitoring device 46 relative to 
secondary transportable device 48. 

FIG. 6 depicts a stationary device 88 and portable moni 
toring device 46, (as depicted in FIG. 4). Stationary device 
88 Would have a permanent poWer supply as eXampled by 
connection of a poWer plug 90 to a standard Wall outlet, not 
shoWn. Stationary device 88 further comprises a ground 
based connection to a communication system as eXampled 
by connection of a phone line 92 to a Wall jack, not shoWn. 
This arrangement provides for ready communication With 
central location, not shoWn in this vieW, While eliminating 
the requirement of providing a transportable poWer supply to 
that equipment contained Within and about stationary device 
88. Stationary device 88 further comprises a short range 
transmission antenna 94 and a short range reception antenna 
96 to provide for communication With portable monitoring 
device 46. This arrangement is ideal Where the other features 
of the present invention are desired and Where the monitored 
person is otherWise limited in their mobility. 

Transmission Acquisition Means 
In certain deployments it is a strong desire that the 

portable monitoring device further comprise transmission 
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acquisition means to provide for receiving a signal sent by 
other components of the system. The signal received may be 
data containing instructions transferred from the central 
location, or data as eXampled by information necessary to 
permit subsequent calculations to provide for a making of a 
positional determination. 

Numerous methods are conventionally knoWn in the art to 
acquire signals transmitted by other electronic equipment 
via ground based communication, via Wireless communica 
tion or via a combination of ground based and Wireless 
communications. Many of these methods may be employed 
With the present invention. The signal transmitted by the 
portable monitoring device may be sent via direct contact 
With a base unit, indirect contact With a base unit or general 
Wireless broadcast, as more fully described elseWhere 
herein. FolloWing transmission of the signal by the portable 
monitoring device it is a desire to acquire that signal at a 
central location. This acquisition may be directly by the 
central location or, more likely, Will involve intermediate 
reception by other equipment Which then transfers the signal 
on to the central location. (The term central location is not 
intended to be limited to one physical location for the 
tracking system, but rather a location, or locations, Where 
data is gathered from distinct portable monitoring devices.) 
The means to receive a signal may be performed by various 
types of equipment conventionally knoWn in the art depend 
ing upon the type of signal being received. Many of these 
methods may be employed With the present invention. 

FIG. 1 depicts reception antenna 42 contained Within 
housing 54 of portable monitoring device 30. Reception 
antenna 42 is capable of receiving signal 40, or signals, as 
sent by transmission antenna 34, in this eXample a ground 
based unit. FIG. 3 depicts a reception antenna 98 capable of 
receiving signals 100, 102 and 104 from satellites 106, 108 
and 110 respectively. Satellites 106, 108 and 110 are further 
eXampled of detached sending units. FIG. 4 depicts long 
range reception antenna 70 of secondary transportable 
device 48 capable of receiving signal 40 from transmission 
toWer 34. FIG. 4 also depicts short range reception antenna 
78 of portable monitoring device 46 capable of receiving 
signal 82 from short range transmission antenna 74 of 
secondary transportable device 48. FIG. 6 depicts phone line 
92 of stationary device 88 capable of receiving a signal from 
other components of the system, not shoWn in this vieW. 
FIG. 6 also depicts short range reception antenna 78 of 
portable monitoring device 46 capable of receiving a signal 
112 from short range transmission antenna 94 of stationary 
device 88. 

FIG. 3 also depicts a transmission toWer 113 linked to 
computer 168 by a coupling 114. Ground based transmission 
toWer 113 is capable of producing a signal 115 for subse 
quent reception by reception antenna 98 of portable moni 
toring device 176. When ground produced signal 115 is 
utiliZed in conjunction With at least select signals 100, 102 
or 104, position reference 244 may be a more precise 
reference than the precision of the reference obtainable only 
With space generated signals 100, 102 or 104. 

Transmitting Means 
In certain deployments it is a strong desire that the 

portable monitoring device further comprise transmitting 
means to provide for sending a signal to other components 
of the system. The signal sent may be data containing 
information about the monitored person or may be data 
seeking further instruction from other components of the 
system. 

The means to transmit a signal may involve sending the 
signal folloWing a direct contact With a base unit, utiliZing 
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an indirect Wireless contact With a base unit or may utiliZe 
a Wireless broadcast. The direct contact With a base unit is 
eXampled by having a lead from the base unit Which 
periodically is plugged into the portable monitoring device 
or having the portable monitoring device periodically placed 
in physical contact With the base unit Wherein matching 
contacts make contact. The indirect Wireless contact With a 
base unit is eXampled by an infrared link as conventionally 
knoWn for communication betWeen detached electronic 
equipment, as eXampled by such communication betWeen a 
desktop computer and a laptop computer. The Wireless 
broadcast is eXampled by cellular or radio broadcast. 

The portable monitoring device may immediately transfer 
a signal containing data folloWing receipt of the data or 
immediately folloWing creation of the data. Alternatively, 
the portable monitoring device may have means to alloW for 
onboard storage of data for batch transfer at a later time. 
When batch transfer is employed, such transfer may be on 
a routine schedule via Wireless transmission, or may be 
established on a less rigid schedule over ground based 
system, as eXampled by phone lines. 
The means to send a signal may be performed by various 

types of equipment conventionally knoWn in the art depend 
ing upon the type of signal being sent. Many of these 
methods may be employed With the present invention. 

FIG. 1 depicts a transmit antenna 116 contained Within 
portable monitoring device 30. Transmit antenna 116 is 
capable of broadcasting a signal 117 Which is received by 
receiving toWer 36 Which, in turn, transfers such signal to 
central location 32. 

FIG. 4 depicts short range transmission antenna 80 con 
tained Within portable monitoring device 46. Short range 
transmission antenna 80 is capable of broadcasting signal 84 
Which is received by short range reception antenna 76 of 
secondary transportable device 48. FIG. 4 also depicts long 
range transmission antenna 72 contained Within secondary 
transportable device 48. Long range transmission antenna 72 
is capable of broadcasting a signal 118 Which is received by 
receiving toWer 36 Which, in turn, transfers such signal to 
central location 32. 

FIG. 6 depicts a short range transmission antenna 80 
contained Within portable monitoring device 46. Short range 
transmission antenna 80 is capable of broadcasting a signal 
122 Which is received by short range reception antenna 96 
of stationary device 88. FIG. 6 also depicts phone line 92 of 
stationary device 88 Which is capable of transmitting a 
signal, not shoWn, Which is received by the central location, 
not shoWn in this vieW. 

Temporal Marking Means 
In certain situations it is desired to provide for an indi 

cation of When certain select references, more fully 
described beloW, Were generated. This desire is a require 
ment When the reference is going to be stored for historic 
reference, also more fully described beloW. The term 
temporal, as used herein, carries the common or conven 
tional de?nition meaning ‘of or pertaining to time’. 
Therefore, the term temporal marking refers to marking, or 
providing a distinct reference, of When in time an event 
occurred, Within at least a range of time references. It is 
possible to provide for a temporal marking, or time mea 
surement marking, of each reference utiliZing equipment on 
the portable monitoring device contemporaneously With 
receipt of the signal(s) upon Which the reference is based. 
Alternatively, it is possible to provide for creation of the 
temporal marking at the time of receipt at the central 
location. Generally, it is preferred to have such temporal 
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marking contemporaneously created With each reference. It 
is possible, and in certain situations preferred, to assign a 
range to each reference. This method is particularly expe 
dient When performing batch transfers from the portable 
monitoring device. In certain uses a single time range Will 
have several references associated thereWith. The term 
occurrence reference as used herein refers to the end result 
data created indicative, Within at least a range, of When an 
event occurred. 

FIG. 7 depicts, Within a block 124, a series of ?ve bodily 
signal references 126, 128, 130, 132 and 134, more fully 
disclosed elseWhere herein, each having an associated 
occurrence reference 136, 138, 140, 142 and 144 respec 
tively. Each bodily signal reference 126, 128, 130, 132 and 
134 Would have a data string containing information about 
a respective bodily function, associated thereWith. Each 
associated occurrence reference 136, 138, 140, 142 and 144 
Would have a set of identifying information Which are, or 
may be converted to, date and time references. In this 
example each adjacent sequential associated occurrence 
reference 136, 138, 140, 142 and 144 are a uniform mea 
surement of time apart. Alternatively, each string of bodily 
function references may have a beginning occurrence ref 
erence and an ending occurrence reference. From these 
occurrence references and the number of uniformly spaced 
bodily function references it is possible to determine a 
occurrence reference for each respective bodily function 
reference. 

FIG. 5 depicts, Within a block 146, a series of ?ve position 
references 148, 150, 152, 154 and 156 each having an 
associated occurrence reference 158, 160, 162, 164 and 166 
respectively. Each position reference 148, 150, 152, 154 and 
156 Would have a set of coordinates, or other acceptable 
identifying reference, associated thereWith. Each associated 
occurrence reference 158, 160, 162, 164 and 166 Would have 
a set of identifying information Which are, or may be 
converted to, date and time references. In this example each 
adjacent sequential associated occurrence reference 158, 
160, 162, 164 and 166 are a uniform measurement of time 
apart. 

Reference Storage Means 
It is often a requirement that bodily signal references be 

stored along With associated occurrence references indica 
tive of What time span the respective references Were asso 
ciated With in a bodily signal database. It is often a require 
ment that position references be stored along With associated 
occurrence references indicative of What time span the 
respective references Were associated With in a locational 
tracking database. This provides for historic use of the data 
stored for various useful purposes. These references may be 
stored in separate databases or they may be stored in a 
common database, if both types of references are being 
created Within the deployed system. 
Numerous methods are knoWn in the art for electronic 

storage of data Which permit subsequent retrieval based 
upon select models. Many of these methods may be 
employed With the present invention. It being understood 
that such storage of bodily signal references, position ref 
erences and associated occurrence references are not 

required for all embodiments of the invention. 
When required, each reference Will be stored along With 

the associated occurrence reference. As mentioned, it is 
possible to assign a single range to a series of associated 
occurrence references. Alternatively, it is possible to provide 
for storage of select references taken from the totality of 
references available. One example uses a computer program 
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Which examines the series of references and identi?es 
sequential strings of references Within the series Which do 
not vary beyond a predetermined tolerance range from all 
other references Within the string. The computer program 
Would then purge from the system all data betWeen the ?rst 
reference and the last reference Within the string. This is 
particularly expedient Where the monitored person is sta 
tionary for a long period of time, as example by sleeping for 
a number of hours in a generally stationary location. 

FIG. 3 depicts a computer 168 having a storage device 
170. Computer 168 is linked via coupling 52 to receiving 
toWer 36 Which receives a signal 172 Which contains data 
transmitted by a transmit antenna 174 of a portable moni 
toring device 176. The information contained in signal 172, 
folloWing any conversion, if required, is stored Within 
storage device 170 as a database 178. Database 178 may 
contain a sequence of data references 180. Data references 
180 may be either position references and/or bodily signal 
references. Database 178 may also contain a sequence of 
associated occurrence references 182 containing informa 
tion about the time, or period of time, associated With each 
respective data reference 180. 

Monitoring Means 
A monitoring of a person under the present invention may 

include a determination of measurements of select bodily 
functions of the person. Examples of such bodily functions 
include blood pressure, (systolic and diastolic), heart beat 
rate, respiration rate, bodily temperature, blood oxygen level 
and blood alcohol level, amongst others. Devices are con 
ventionally knoWn in the art Which may measure such 
functions in a non invasive manner (Without requiring 
mechanical penetration of the body of the monitored 
person). These devices are exampled by passive contact of 
a portion of the device With the skin of the person or by 
manipulation of a portion of the device by the person, as 
exampled by a tubular member into Which the person 
breathes. When passive contact is utiliZed the contact may 
be With a sensor positioned on the portable monitoring 
device or may be With a patch attached to the skin of the 
monitored person. Such patches are knoWn in the art capable 
of monitoring bodily functions or Which measure for the 
presence of select drugs in the system of the monitored 
person. When bodily functions are being monitored, it is 
possible to provide for an elimination of the normal strong 
desire that the portable monitoring device comprise tamper 
detection means. Many different medical test equipment 
exists in the art to perform various test to determine a 
respective speci?c status of a patient. Numerous of these 
medical test equipment may be utiliZed Within a system 
under the present invention. These include select members 
of those medical test equipment Which rely upon manipu 
lation of a composition (such as a chemical or a drug) during 
the test process. 

Measurements of bodily functions of a person may be 
evaluated to determine What type of activity the person is 
likely to be engaged in, or recently engaged in, at the time 
the measurements Were taken. Most persons are unable to 
consciously regulate such bodily functions to a suf?cient 
extent to alloW for the measurements to indicate a general 
type of activity radically different from the actual general 
type of activity being performed. 

While it is preferred to utiliZe sensors Which may make 
their readings based on no more than passive contact With 
the monitored person, it is possible to provide for implan 
tation of a sensor under the skin of the monitored person. 
Such an implanted sensor Would transfer, preferably by 




















