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System for Maintaining the Integrity of a Tour Group

Cross Reference to Related Applications

[oooi] This case claims benefit of the following U.S. applications:

a) U.S. provisional application No. 61/827,344;

b) U.S. provisional application No. 61/914,482.;

c) U.S. nonprovisional application No. 14/181,140.

Field of the Invention

[0002] The present invention relates to systems, methods, and devices for physical

monitoring and control of a group of cooperating individuals in a public setting; in particular,

the present invention relates to such systems, methods, and devices that are based on

mobile telecommunication terminals.

Background of the Invention

[0003] Tourism is a popular activity, and people of all ages and backgrounds engage

in it. Such people are commonly referred to as "tourists". Tourism typically involves

traveling to places that are not well known to the tourists, and this might cause discomfort,

risks, or otherwise reduce the quality of the experience. Therefore, it is common, for

tourists, to seek guidance in various forms. I n many cases, this is accomplished by tourists

traveling as a group (hereinafter "tour group") under the guidance of one or more guides

(hereinafter "tour leader").

[0004] Tourists that are part of a tour group (hereinafter "tour participants") benefit

in many ways. For example, a tour leader typically provides information about places of

interest, historical information, assistance with the local language, etc. However, there are

many situations in which a very important function performed by the tour leader has to do

with safety and security. This is especially so when tour participants are minors whose

parents have delegated to the tour leader responsibility for their safety. In such situations,

maintaining the integrity of the tour group is a primary task for the tour leader.

[0005] Maintaining the integrity of a tour group involves identifying tour participants

that are straying too far from the rest of the group to the point where they might no longer



hear or see the tour leader or, worse, lose their way and become unable to rejoin the group.

Such straying participants must be alerted to the fact that they are straying too far, and

must be directed to rejoin the rest of the group. If the group is very small (e.g., five or

fewer participants), the tour leader might be able to keep visual contact with all tour

participants and simply call them back when they stray too far. However, with larger

groups, a better solution commonly practiced in the prior art is for the tour leader to be

assisted by chaperones.

[0006] Chaperones are individuals who are given the task of monitoring tour

participants to help identify participants that are straying too far, help alert those

participants, and help direct them to rejoin the group. When tour participants are minors,

chaperones might be teachers or parents or other adults. The larger the group, the more

chaperones are needed.

[0007] Figure 1 depicts tour group 100 in accordance with the prior art. Tour

group 100 comprises tour leader 110 and participants 120-1 through 120-6. Tour

group 100 does not comprise any chaperones, and the tour leader has the full responsibility

of monitoring the movements of the six tour participants.

[0008] Figure 2 depicts tour group 200 in accordance with the prior art. Tour

group 100 comprises tour leader 110, participants 120-1 through 120-6, and

chaperones 210-1 through 210-3. The three chaperons have positioned themselves near

but outside the group, and are in different positions so as to increase their ability to monitor

tour participants. Having chaperones in a group provides several advantages: for example,

when one tour participant strays from the group, one chaperone can follow that tour

participant and leave the other chaperones to monitor the rest of the group; also, the tour

leader can be more effective at acting as a tour guide and performing other functions if the

responsibility of maintaining tour-group integrity is shared with the chaperones.

[0009] Although chaperones are an effective solution to the problem of maintaining

the integrity of a tour group, there are significant disadvantages; for example, it is difficult

to recruit a sufficient number of chaperones in many situations, and if the chaperones are

paid for their services, the associated costs can be high. Also, even in the best of

circumstances, there is always the possibility that a tour participant might elude the

chaperones and stray from the group nonetheless. It is unfortunate but true that reports of

schoolchildren becoming lost while participating in school trips and similar activities are in

the news on a regular basis.



[ooio] It would be advantageous to have a less expensive and more reliable means

of monitoring tour participants and helping them rejoin the tour group when they stray.

Summary of the Invention

[ooii] I n situations where people, and especially children, might get lost, several

systems in the prior art offer solutions based on radio signals. For example,

U.S. Pat. No. 8,102,316 teaches a system wherein wireless transponders are embedded in

articles of clothing worn by individuals to be monitored by a guardian. The guardian carries

a GPS-enabled cellphone that can communicate with the transponders. The location of the

transponders is estimated via triangulation with the assistance of, for example, a cellular

telephone tower. The location of the transponder is compared to the location of the

guardian (as obtained, for example, through GPS). The distance between the two can then

be calculated based on the two locations. If the distance is found to be too large, the

system can initiate a missing-person search.

[0012] The system outlined in the previous paragraph suffers from several

disadvantages: First of all, the requirement that each of the individuals to be monitored

carry a transponder embedded in their clothes is onerous and difficult to enforce, especially

when the individuals are children or teen-agers. It is especially true with teen-agers that

convincing them to wear a particular item of clothing can be difficult to accomplish. The

inventors recognized that any device that teen-agers are expected to carry for the purpose

of monitoring would have to be something they are eager and willing to have on their body

at all times. Also, depending on the cooperation of a cellular network to identify

transponder location through triangulation means that, if such network is unavailable or

does not have the required triangulation capability, the system will fail to work as expected.

Similarly, reliance on GPS location means that the system will also fail to work as expected

whenever GPS location is unavailable. It is well known that GPS availability in dense urban

environments is spotty, and such environments are precisely where such a system would be

most needed. Finally, the system will not work in areas where there is no cellular coverage.

[0013] Another possible solution to the problem is taught in U.S. Publ. Pat. App.

No. 2005/0200487. The application teaches a method and system whereby members of a

group carry wireless monitor devices that can communicate with one another. When the

signal from one monitor, as received by another monitor, becomes too weak, the receiving

monitor generates an alert signal. This solution also suffer from several disadvantages: The

monitors are expensive and, much like the other solution, there is the problem of convincing



monitored ind ivid uals to carry the mon itors at all times. Also, alerting j ust the ind ivid ual

that carries a receiving monitor is of limited usefu lness; in a tour group, both the tou r

partici pa nt that strays from the grou p and the tour leader should be notified, and, especially

if the tour participant is a ch ild, it m ig ht be necessary to notify add itional entities; for

example, it mig ht be usefu l to notify chaperones or appropriate authorities that can initiate

an organ ized search for the child .

[0014] Em bod iments of the present invention do not exhibit any of the

disadvantages of the prior art. The present invention takes advantage of the wide

availabi lity of smartphones. The term "smartphones" is com mon ly used t o refer to a

category of mobile telecom munication term inals which, un like trad itional cellphones, offer

several adva nced functionalities besides telephone and messag ing con nectivity to a cell ular

network. Owners of smartphones are, typical ly, emotionally attached to them and eagerly

carry them with themselves at all times without much need for enticements to do so. This

is especially true of teen-agers. Most smartphones have, in add ition to the trad itional

cel lular-telephony functional ity, one or more wireless transceivers su itable for connection to

a wireless local-area network (WLAN) such as, for exam ple, so-cal led WiFi and Bluetooth

WLANs.

[0015] Smartphones also have the capability to upload and store, in thei r memory,

custom prog rams, common ly referred to as "apps" that ca n be executed in the

smartphone's processor. Such prog rams are a form of software, which comprises

instructions suitable for processor execution . The memory for such prog rams is, typical ly,

non-transitory, such that, once an app is uploaded, it can be config ured to automatically run

whenever the smartphone is turned on, without req uiring it to be uploaded every time, and

without explicit human action .

[0016] I n accordance with embod iments of the present invention, a f irst app is

loaded into a smartphone carried by the tour leader, and a second app is loaded into each

of the smartphones carried by tou r participants. The apps uses the smartphones' WLAN

functionalities to set up a WLAN wherein the tou r leader's smartphone acts as master of the

WLAN, and the tour participants' smartphones act as slaves of the WLAN .

[0017] I n one embod iment of the present invention, the WLAN slaves conti nually

monitor a WLAN sig nal transm itted by the master. If the strength of such sig nal drops

below a minim um t hreshold, as received by one of the slaves, it means that the slave has

strayed too far from the master. Since the master is carried by the tou r leader, it means

that the tour participant that is ca rrying the slave has strayed too far from the group.



When such a cond ition is detected, other functionalities of typical smartphones can be used

to help remedy the situation, as descri bed below .

[0018] Typical smartphones are equipped with advanced human-interface devices

such as, for exam ple, a loudspeaker and a touchscreen, and with sophisticated geolocation

capabilities that include the ability to download and store extensive geog raphic databases

and prog rams for routi ng and navigation, besides, of cou rse, being able to locate

themselves. And smartphones can also connect to the Internet, in add ition to provid ing the

customary con nectivity to the Publ ic Telephone Network that is provided by all cel lphones.

[0019] Throug h the functional ities outli ned in the previous parag raph, as soon as it is

detected that a tour participant has strayed from the tou r grou p, both the tou r leader and

the tou r partici pant are alerted of the situation via, for exam ple, a loud sou nd accompan ied

by a descriptive display on the smartphone's screen . Other entities, such as chaperones,

can be alerted as needed . Compared to the prior art, the fact that a WLAN is uti lized for

interconnecting the smartphones offers several advantages : (i) no costs are incu rred for

add itional devices or hardware beca use all the necessary WLAN wireless-comm un ication

functionalities are avai lable in most typical smartphones; (ii) the wireless range achievable

by typical WLANs such as, for exam ple WiFi WLANs, is more than adeq uate to cover most

typical tour-g rou p sizes; (iii) The WLAN provides a flexi ble com munication capabi lity that

interconnects all the smartphones in the tou r grou p, making it easy to custom ize apps on

different smartphones to achieve a variety of functionalities; for exam ple, even thoug h on ly

one smartphone m ig ht detect that a tour participant has strayed from the group, an app in

that sma rtphone can quickly notify all the other smartphones t hroug h the WLAN .

[0020] When a tou r partici pant strays from the grou p, the geolocation capability of

the tou r partici pant's smartphone can be activated for the purpose of assisting the tour

participant in rejoini ng the tou r grou p. For example, the smartphone can start keepi ng

track of the tou r participant's location for the purpose of assisting the tour participant in

rejoin ing the group. Better yet, the tour participant's smartphone can com municate with

the tou r leader's smartphone, such that the two smartphones comm un icate to one another

their respective locations and, together or ind ivid ually, they devise a path for the tour

participant to follow in order to rejoin the group. The tou r participant's smartphone can

then provide directions to the tour participant, perhaps as spoken directions and/or with the

assistance of maps or other navigation aids displayed on the smartphone's screen . The

tour participant can then follow such directions and, thereby, follow the path lead ing

him/her back to the tour group.



[0021] Even thoug h the WLAN is conven ient for interconnecting the smartphones in

the tou r grou p, there are situations in which WLAN con nectivity mig ht not be avai lable. Th is

is especially true when a tou r participant strays from the tou r grou p. It is so because, if the

distance between the tour participant and the tou r leader is excessive, sig nal strengths

mig ht be too weak to support adeq uate WLAN con nectivity. In such situations,

smartphones' capability to con nect to the internet is advantageous. Connectivity with the

internet is available to smartphones throug h a so-called cell ular network which is more

formally known as a wireless wide-area network (WWAN) . Throug h the WWAN, the tour

leader's smartphone and the tour participant's smartphone can com municate with one

another even in the absence of WLAN con nectivity. Em bod iments of the present invention

that take advantage of WWAN connectivity can implement the functionalities presented in

the previous parag raphs even in the absence of WLAN con nectivity.

[0022] Con nectivity t hroug h a WWAN enables some embod iments of the present

invention to have add itional functionalities. Many such embod iments com prise a Central

Com mand Center (CCC) that is con nected to the Internet and, therefore, can comm un icate

with the tou r leader's smartphone and all tou r participants' smartphones t hroug h the

WWAN . The CCC can keep track of the status of all smartphones in the tour group and,

when a participant strays from the group, it can coord inate the necessary activities. The

CCC can also respond to queries from appropriate authorities (e.g ., parents, tou r

organ izers, etc. ) and activate search-and-rescue operations when warranted . These CCC

functions m ig ht be performed t hroug h automated systems based on d ig ital processors, or

mig ht be performed with the assistance of human operators. In particular, interactions with

parents of ch ild ren that are lost are probably best hand led by human operators. The CCC

can also store all the necessary apps and manage upload ing and updating of such apps t o

the smartphones; however, in embod iments wherei n tour participants mig ht forget to

upload the necessa ry apps in adva nce, it can be advantageous for the tou r leader's

smartphone to store a l l the necessary apps. The apps can then be uploaded and installed

into the tou r participants' smartphones t hroug h the WLAN at a time when the tour leader is

physically near the tour participants, so that the tour leader can expl icitly verify that all tou r

participants have properly installed the necessary apps in their smartphones.

[0023] An exam ple of a sim plified scenario for how a tou r grou p m ig ht use an

embod iment of the present invention is as follows. A tour leader, prior to meeting with tou r

participants, loads all the necessary software into the non-transitory memory of his/her

smartphone. Such software is in the form of apps that can be installed and executed on a



smartphone. At a later t ime, the tou r leader meets the tour participants. For example, the

tour participants mig ht be a g rou p of hig h-school students visiting an art museum under the

guidance of the tour leader. When the tour leader meets the students, the tou r leader

config ures his/her smartphone as a WiFi hotspot, and verbally comm un icates to the

students the name and password for the hotspot. The students config ure their

smartphones as needed t o connect to the WiFi hotspot.

[0024] After connecting to the hotspot, the students are instructed by the tour leader

on how to down load and instal l a tour-partici pant app into their smartphone. Each student

does it, and, when the app is activated, it prom pts the student for his/her name. Each

student enters his/her name at the prom pt.

[0025] I n the meanti me, the tou r leader activates a different app on his/her

smartphone. The tour-leader app looks at a list of the WiFi devices that are connected to

the hotspot, and, for each device, it sets up a con nection with the tou r-participant app. The

tour-leader app asks each tour-participant app for the name of the student, as was entered

at the prompt. It looks at a preloaded list of names that the tour leader had provided in

advance, and displays any mismatches or m issi ng names on the screen of the tou r leader's

smartphone. Some students mig ht be absent, while others m ig ht have spelled their names

differently from the list; in any case, the tour leader interacts with the tour-leader app as

needed t o resolve all such issues unti l the tour-leader app, throug h the WiFi hotspot, has

established con nections with all the tou r-participant apps instal led in all students'

smartphones. The tou r can now beg in .

[0026] The tour leader leads the students t hroug h the rooms of the museu m. The

tour leader is free to concentrate on provid ing interesting and stimu lating explanations

about works of art without having to worry about keeping track of the students. This is

because the tou r-leader app in the tou r leader's smartphone remains con nected with all the

students' smartphones, and continually checks that all the sig nals are strong .

[0027] Occasionally, one of the students mig ht lag behi nd, for exam ple, when the

grou p moves from one room of the museu m to another. When that happens, the sig nal

associated with the WiFi con nection between the tou r leader's smartphone and that

student's smartphone becomes weak. The tou r-participant's app runn ing on the student's

smartphone detects the weaken ing sig nal and generates a discreet beeping sou nd while

displaying "hu rry up !" on the screen of the student's smartphone. The student fol lows the

exhortation and, with in seconds, the sig nal is again strong . The tou r-participant's app stops

beeping .



[0028] The tou r-leader app in the tou r leader's smartphone also detects the

weaken ing sig nal . It comm un icates with the tour-partici pant app which confi rms that a

beeping alert has been generated . The sig nal becomes again strong with in a few seconds,

and, therefore, the tou r-leader app does not take any particu lar action other than logg ing

the occu rrence of the event.

[0029] Unfortu nately, during the tou r, one of the students becomes distracted while

adm iring a notable painting, and does not notice the beeping sound . I n the meantime, the

rest of the group keeps moving and, soon, the WiFi connection between the tou r-leader's

hotspot and the student smartphone is lost. Immed iately, the tou r-leader app generates a

beeping sou nd loud enoug h that the tou r leader can't possibly m iss it. The tour-participant

app in the student's smartphone does the same. The tour leader looks at his/her

smartphone screen and sees the name and pictu re of the lost student. Immed iately, the

tour leader directs the grou p to retrace its steps looking for the student.

[0030] Unfortu nately, the lost student becomes confused and, instead of staying put,

as instructed by the tou r-participant app, he/she starts wandering throug h the museu m. In

the meantime, the tou r grou p is attem pting to locate the lost student. The task is aided by

the fact that smartphones have the ability to locate themselves. While the apps were

monitoring the qual ity of the WiFi sig nal, they were also collecti ng location information and

exchang ing it between themselves. The tour-leader app displays on the tour leader's

smartphone's screen the location of where the student was when the sig nal was lost, such

that the tour leader can now "follow the breadcru mbs" and go to where the student was

when the sig nal was lost.

[0031] The student's smartphone also col lects location information and, whi le the

student wanders t hroug h the museum, the tour-partici pant app keeps track of the student's

movements and displays, on the student's smartphone's screen, directions ("breadcru mbs")

for the student to follow in order to return to where he/she was when the sig nal was lost.

Unfortu nately, the student is scared and confused and does not look at the smartphone's

screen despite the insistent beeping .

[0032] The tou r leader decides that the search for the missing student must be

escalated . The tou r group com prises a few adult chaperones with smartphones. They have

already installed cha perone apps in their smartphones; these apps are control led by the

tour-leader app t hroug h WiFi con nections. The tou r leader directs the tou r- leader app to

escalate the search, and the tou r-leader app instructs the chaperone apps to config ure their



smartphones as WiFi hotspots with the same ID and password as the tour leader hotspot.

After that, the chaperones fan out t hroug h the museu m, looking for the m issing student.

[0033] Pretty soon, the m issing student's smartphone picks up a WiFi sig nal from

one of the chaperones' smartphones, which is now operati ng as if it were the tou r leader's

hotspot. The chaperone app in the chaperone's smartphone immed iately con nects with the

tour-participant app in the lost student's smartphone, and the two apps exchange location

information . The chaperone follows the directions provided on his/her smartphone screen

and quickly locates the lost student.

[0034] The foregoing scenario is only a simplified example of how one embod iment

of the present invention mig ht be used . Other embod iments offer enhanced capabi lities.

For exam ple, typical smartphones can also be used as mobi le telephones and can also

connect to the internet. In the scenario outli ned above, the tour-leader app cou ld continue

comm un icati ng with the tou r-participant app of the lost student t hroug h the internet, even

after the WiFi sig nal is lost. Such con nection m ig ht be used, for example, to comm un icate

location information . Also, the tour leader m ig ht decide to com municate with the lost

student throug h a telephone call or t hroug h text messag ing .

[0035] Other embod iments of the present invention m ig ht also take advantage of a

Central Com mand Center for coord inati ng the activities of the tou r leader, chaperones, and

students. A central Command Center is especial ly usefu l if a search for a lost tou r

participant needs to be escalated to the point of involving police or other such authorities.

These and other possible embod iments of the present invention are presented in greater

detail below.

Brief Description of the Drawings

[0036] Figure 1 depicts a tour group without chaperones in accordance with the

prior art.

[0037] Figure 2 depicts a tour group with chaperones in accordance with the prior

art.

[0038] Figure 3 depicts a tou r group wherein the tour leader and the tour

partici pa nts are all carrying smartphones, in accordance with an illustrative embod iment of

the present invention .

[0039] Figure 4 depicts some of the functionalities of a typical smartphone.



[0040] Figure 5 depicts the structure of a wireless local-area network with

interconnected smartphones in accordance with an illustrative embodiment of the present

invention.

[0041] Figure 6 depicts what happens when a tour participant strays from a tour

group whose integrity is maintained through an illustrative embodiment of the present

invention.

[0042] Figure 7a is a first flow diagram of a method for maintaining the integrity of

a tour group in accordance with an illustrative embodiment of the present invention.

[0043] Figure 7b is a second flow diagram of a method for maintaining the integrity

of a tour group in accordance with an illustrative embodiment of the present invention.

[0044] Figure 8 depicts additional possible functionalities of a smartphone.

[0045] Figure 9 depicts a system for maintaining the integrity of a tour group in

accordance with some embodiments of the present invention.

[0046] Figure 10 is a block diagram of a Central Command Center (CCC) in

accordance with some embodiments of the present invention.

Detailed Description

[0047] Figure 3 depicts tour group 300 in accordance with a first illustrative

embodiment of the present invention. Tour group 300 comprises a tour leader 110 and tour

participants 120-1 through 120-6. Tour leader 110 is a person who has the responsibility of

coordinating the activities of the tour group, including the responsibility of maintaining the

integrity of the group. Tour participants 120-1 through 120-6 are people who rely on the

tour leader for information and for deciding where to go. Maintaining the integrity of the

group requires the tour leader to communicate to tour participants information regarding

where they should and should not go at any given time.

[0048] Tour group 300 also comprises mobile telecommunication terminal 310, which

is carried by tour leader 110, and mobile telecommunication terminals 320-1

through 320-6, which are carried by tour participants 120-1 through 120-6, respectively.

In accordance with this first illustrative embodiment of the present invention, mobile

telecommunication terminal 310 is a so-called "smartphone", and mobile telecommunication

terminals 120-1 through 120-6 are also smartphones.

[0049] Figure 4 depicts some of the functionalities of a typical smartphone. I n

particular, Figure 4 depicts mobile telecommunication terminal 400 which has functionalities

utilized by the first illustrative embodiment of the present invention. The smartphones



carried by tour leader 110 and tour participants 120-1 through 120-6 in the first illustrative

embodiment of the present invention have these functionalities. In particular, mobile

telecommunication terminal 400 comprises processor 410, non-transitory memory 420,

WLAN interface 430 with WiFi antenna 435, and WWAN interface 440 with antenna 445,

interconnected as shown. (The acronyms WLAN and WWAN stand for "wireless local-area

network" and "wireless wide-area network," respectively. WiFi is the name of a widespread

standard for implementing a WLAN).

[0050] WLAN interface 430, through WiFi antenna 435, can receive and transmit

wireless signals that conform to the so-called WiFi standard. Similarly, WWAN

interface 440, through WWAN antenna 445, can receive and transmit wireless signals that

conform to one or more WWAN standards (also referred to as "cellular" standards) such as,

for example, LTE, WiMax, UMTS, GSM, and CDMA2000.

[0051] Figure 5 depicts the structure of wireless local-area network 500 as

implemented in accordance with the first illustrative embodiment of the present invention

among the smartphones carried by tour group 300. I n particular, mobile

telecommunication terminal 310, which is the smartphone carried by the tour leader, is

configured such that its WiFi interface functions as a so-called "WiFi hotspot"; and mobile

telecommunication terminals 120-1 through 120-6, which are the smartphones carried by

the tour participants, are configured such that their WiFi interfaces function as so-called

"WiFi clients" that are connected with the hotspot. With such configurations, each of the

WiFi tour participants' smartphone has a wireless link to the tour leader's smartphone. (For

ease of depiction, Figure 5 shows only three of the participants' smartphones and associated

wireless links.) Collectively, these wireless links, which are identified as wireless links 510

in Figure 5, form WLAN 500, as depicted in Figure 5 .

[0052] Through the WLAN, the tour leader can send and receive information to/from

each of the participants individually, or it can send information to a plurality of participants

collectively, for example, in a so-called "broadcast" mode. Also, in accordance with this first

illustrative embodiment of the present invention, the tour leader's smartphone continually

transmits a WLAN signal that all tour participants' smartphones can receive. Each of the

tour participants' smartphones monitors the strength of such received signal. It is well

known in the art that the strength of a received wireless signal generally decreases as the

distance covered by the associated wireless link increases. So, for example, if tour

participant 120-3 begins to stray from the group, such that its distance from the tour leader



progressively increases, the strength of the tour leader's WLAN signal, as received by that

tour participant's smartphone 320-3, will progressively decrease.

[0053] Figure 6 depicts what happens when a tour participant strays from the tour

group. I n particular, in Figure 6, tour participant 320-3 has moved to a location where

his/her distance from the tour leader exceeds a maximum allowed range 610. The tour

participant's smartphone has been loaded, prior to the beginning of the tour, with a set of

instructions for monitoring the signal strength of the WLAN signal received from the tour

leader's smartphone. Those instructions are stored in the non-transitory memory of the

smartphone, and are executed by the smartphone's processor. For example, the

instructions might be part of an app. Based on those instructions, the tour participant's

smartphone compares the signal strength to a minimum threshold, and, if the signal

strength becomes lower than the minimum threshold, the smartphone's processor reaches

the conclusion that the tour participant has strayed from the group.

[0054] Although Figure 6 might be interpreted as suggesting that detection of a

participant straying from the group is based on the distance between the participant and

the tour leader, such detection is actually based on observation of a signal strength of the

WLAN signal transmitted by the tour leader's smartphone, as received by the tour

participant's smartphone. Received signal strength is known to depend on the distance

traveled by the signal, but it also depends on other factors and, therefore, detection of a

tour participant straying from the tour group might not occur at precisely the point where

the tour participant goes beyond a particular distance threshold. However, in practice, a

precise distance threshold is seldom necessary, and a minimum threshold on received signal

strength is an adequate method for detecting when a tour participant strays from a tour

group.

[0055] When such a straying is detected by the processor of the tour participant's

smartphone, part of the instructions loaded in memory causes the processor to initiate a

sequence of actions that are intended to make the tour participant rejoin the tour group.

The processor continues effecting such actions until the tour participant moves to a location

sufficiently close to the tour leader that the signal strength of the WLAN signal from the tour

leader, as received by the tour participant's smartphone, is no longer lower than the

minimum threshold. Upon such event, the processor might initiate a different set of

actions, for example, to notify the tour leader that the straying of the tour participant has

been corrected.



[0056] The value of the minimum threshold can be defined in a variety of ways. For

example, it might be predefined and pre-loaded into the smartphone's non-transitory

memory at the time when the set of instructions is loaded; or it might be downloaded to the

tour participant's smartphone from the tour leader's smartphone and, possibly, continually

updated, as instantaneous conditions warrant, during the course of the tour; or it might be

loaded into the participant's smartphone from an internet server, such as, for example, a

server that is part of a Central Command Center; or it might be adaptively computed and

calibrated by software in the tour participant's smartphone acting either alone or in

collaboration with, for example, software in the tour leader's smartphone, with such

adaptive updating and calibration being based, for example, on the geographical positions of

the tour leader's smartphone and the tour participant's smartphone. It will be clear to

those skilled in the art, after reading this disclosure, how to define the minimum threshold

for the signal strength based, for example, on a maximum distance from the tour leader

that each tour participant must be within.

[0057] There is a wide variety of actions that might be initiated and effected by the

processor in the tour participant's smartphone upon detecting that the tour participant has

strayed from the group. The specific set of actions depends on the specific circumstances.

For example, if the tour participant is a young child, and if the processor detects that the

WLAN signal has totally disappeared, this might mean that the child is very far from the

tour leader, and it might be appropriate to immediately initiate a search-and-rescue

operation. On the other hand, if the tour participant is an adult, and the WLAN signal has

become lower than the minimum threshold but is still fairly strong, a discreet auditory

signal to encourage the tour participant to "hurry up" and keep up with the group might be

all that's needed. It will be clear to those skilled in the art, after reading this disclosure,

how to define a set of actions that is appropriate for a particular tour group.

[0058] Figure 7a is a flow diagram of a method 700-a for maintaining the integrity

of a tour group in accordance with an alternative illustrative embodiment of the present

invention. Some aspects of the processes that are part of this method have been described

in the previous paragraphs as part of the first illustrative embodiment of the present

invention.

[0059] In accordance with process 710, the tour leader's mobile telecommunication

terminal, referred to as a smartphone in process 710, is configured as a WiFi mobile

hotspot. I n the nomenclature of this specification, the functionality of the tour leader's

smartphone thus configured is referred to as the WLAN master.



[0060] In accordance with process 720, the mobile telecommunication terminal (aka

smartphone) of each tour participant is configured as a WiFi client in the WLAN defined by

the tour leader's smartphone as WLAN master. I n the nomenclature of this specification,

the functionality of a tour participant's smartphone thus configured is referred to as a WLAN

slave.

[0061] In accordance with process 730-a, each participant's smartphone (slave)

monitors a signal transmitted on a continual basis by the tour leader's smartphone

(master). For each slave, the signal strength of the signal, as received by the slave, is

compared to a minimum threshold. Monitoring the signal comprises performing repeated

measurements of the strength of the signal. Comparing signal strength to a minimum

threshold might occur in the participant's smartphone, or it might occur elsewhere; for

example, the participant's smartphone might transmit the value of the signal strength to

the tour leader's smartphone, which could then perform the comparison. Alternatively, the

participant's smartphone might transmit the value of the signal strength to a Central

Command Center for the comparison to be performed there.

[0062] In accordance with process 740, if, as a result of the comparison, it is

determined that the signal strength is not lower (less) than the minimum threshold, no

particular action is taken, and the tour participant's smartphone continues to monitor the

signal strength. If, instead, it is determined that the signal strength is lower than the

minimum threshold, then process 750 is executed next.

[0063] Process 750 is executed when it is determined that, for a tour participant's

smartphone, signal strength is lower than the minimum threshold. I n accordance with

process 750, the tour participant is alerted. As part of the alert, the tour participant is

informed that he/she has strayed from the group, and the participant is also provided with

appropriate directions for rejoining the group. Such directions might be accompanied by

geographical information, for example, in the form of a map with arrows or other indications

of a path to follow; the directions might also be accompanied by other types of assistance,

as appropriate. Such directions, information and assistance for rejoining the group continue

to be provided until the participant has rejoined the group.

[0064] The fact that the tour participant has rejoined the group is characterized by

the fact that the signal strength of the signal received from the WLAN master, by the tour

participant's smartphone, is no longer lower than the threshold. Thus, the intent of the

directions, information, and assistance provided to the tour participant is, ultimately, to



cause the tour participant to move to a location wherein the signal strength is no longer

lower than the threshold.

[0065] Process 760 is optional and some embodiments of the present invention

might comprise it while other embodiments might not. In accordance with process 760,

when the signal strength is found to be lower than the minimum threshold, in addition to

alerting the tour participant, other entities are notified of the occurrence. Such notifications

might occur immediately, or they might occur at a later time or only if other conditions

exist. For example, authorities that can initiate a search-and-rescue operation might be

notified only if the tour participant does not rejoin the tour group within a predetermined

length of time, or if attempts to talk to the tour participant via a cellular telephone call have

failed.

[0066] Such notifications might be implemented through a Central Command Center

which might issue such notifications automatically or via the interaction of a human

operator. For example, notifications of parents of minor children, or initiation of

search-and-rescue operations are probably best handled via human operators.

[0067] One of the authorities to be notified as part of process 760 might be the tour

leader. Depending on the nature of the tour group, such notification might occur

immediately, for example, if the tour participant is a minor; or it might occur only if

additional conditions occur; for example, if the tour participant is an adult that is just

lagging behind the rest of the group it might not be necessary to notify the tour leader at

every such occurrence. Also, the "authority" being notified might not necessarily be a

human person; for example, in most embodiments of the present invention, it is

advantageous for the smartphone of the tour leader to be notified immediately every time a

tour participant strays from the tour group. It is up to the processor in the tour leader's

smartphone to decide, based on the instructions stored in the non-transitory memory, if it is

necessary to alert the tour leader immediately, or, for example, after a delay, or only if

some other event occurs, or only if certain conditions exist, or not at all. The instructions

being executed by the processor in the tour leader's smartphone can be configured to make

the appropriate decisions in this regard.

[0068] Figure 7 b is a flow diagram of a method 700-b for maintaining the integrity

of a tour group in accordance with an alternative illustrative embodiment of the present

invention. Method 700-b is identical to method 700-a except for process 730-b which

replaces process 730-a of method 700-a. In accordance with process 730-b, and in

contrast with process 730-a, the status of the wireless link between a tour participant and



the tour leader is monitored through a signal transmitted by the tour participant's

smartphone (slave) and received by the tour leader's smartphone (master). Embodiments

of the present invention in accordance with this method are advantageous when it is desired

that the tour leader have direct information about the status of the wireless link. For

example, if an accident occurs and the tour participant's smartphone is damaged, the loss

of received signal at the tour leader's smartphone is an immediate indicator that something

has happened. Also, comparing the received signal strength to a minimum threshold can be

easily performed at the tour leader's smartphone. This is advantageous if the threshold is

defined at the tour leader's smartphone because it obviates the need of distributing the

minimum threshold to participants' smartphones.

[0069] It will be clear to those skilled in the art, after reading this disclosure, that

method 700-a and method 700-b are not mutually exclusive. Embodiments of the present

invention are possible wherein both the tour leader smartphone and the tour participant's

smartphone transmit a WLAN signal to one another, and both smartphones monitor the

respective received signal and compare received signal strength to a minimum threshold,

which is not necessarily the same threshold for both signals. If either signal strength

becomes lower than the threshold, either smartphone can initiate appropriate actions.

[0070] Figure 8 depicts mobile telecommunication terminal 800 wherein additional

functionalities, compared to mobile telecommunication terminal 400, are shown explicitly.

The additional functionalities are commonly present in most smartphones and are likely to

be present in the smartphones carried by the tour leader and by tour participants. The

additional functionalities explicitly depicted in Figure 8 are: human interface 850 and

locator 860.

[0071] Human interface 850 is a set of devices for interacting with the human user of

mobile telecommunication terminal 800 (the smartphone). Such devices comprise, for

example and without limitation: a display screen; a keyboard, which might be implemented

through a touch-sensitive transparent surface affixed to the display screen in addition to

actual pushbutton switches; a loudspeaker; a ringer, which might be the same as the

loudspeaker; an earpiece; a microphone; a vibrator; indicator lights; a camera; an

accelerometer. Additionally, most smartphones have an audio jack and a so-called

"Bluetooth" interface which, though not human-interface devices in the strict sense, are

frequently used to communicate or drive remote devices that are human interfaces, such as

headphones and wireless headsets. For the purposes of this specification, such devices and

others like them should be considered part of human interface 850.



[0072] Locator 860 is the geolocation capability of the smartphone. It might be

implemented as actual hardware such as, for example, a GPS receiver, or it might be

implemented through software in the smartphone that might work in cooperation with

remote hardware or with software connected with the smartphone through a WWAN. Such

locator smartphone software might run on a separate processor, or it might run on

processor 410 and reside in non-transitory memory 420.

[0073] The additional smartphone functionalities depicted in Figure 8 can be utilized

for implementing some of the features of the present invention described in the previous

paragraphs. For example, alerting a tour participant or the tour leader might be

accomplished by emitting a sound out of a smartphone's loudspeaker, or by making the

smartphone vibrate, or by displaying a message on the screen, etc. The locator

functionality is likely to be useful in assisting a tour participant for rejoining the tour group

after straying away. For example, locator 860 might continually keep track of a tour

participant's location, either at all times or starting when the tour participant strays from

the group. A record of tour participant's locations through time might be stored in the

smartphone's memory, or it might be transmitted to the tour leader's smartphone or to

other entities such as a Central Command Center, where they might also be stored in

memory. Such transmissions might occur through the WLAN or through a WWAN. The

availability of such stored record of locations (colloquially referred to as "breadcrumbs") can

be advantageous when assisting the tour participant for rejoining the group, or in

search-and-rescue operations.

[0074] Figure 9 depicts a system 900 for maintaining the integrity of a tour group in

accordance with some embodiments of the present invention. Some of the elements

depicted in Figure 9 have been described in the previous paragraphs. In particular,

system 900 comprises mobile telecommunication terminal 310, which is the tour leader's

smartphone, and mobile telecommunication terminals 320-1 through 320-3, which are the

smartphones of three of the tour participants.

[0075] Each smartphone might comprise some or all of the elements depicted in

Figure 8, as well as others that are not explicitly depicted. I n particular, the participants'

smartphones are connected to the tour leader's smartphone through the smartphones' WiFi

antennas 315 and 325-1 through 325-3. Collectively, the wireless links between the WiFi

antennas make up a WLAN. The WLAN wireless links are depicted in Figure 9 as dashed

lines and identified as WLAN wireless links 510.



[0076] All the smartphones are also connected to a WWAN through their WWAN

antennas 317 and 327-1 through 327-3. The WWAN wireless links are depicted in Figure 9

as dashed lines and identified as WWAN wireless links 910.

[0077] The WWAN is implemented by means of a plurality of base stations,

commonly referred to as cellular base stations. Figure 9 depicts one such base station as

base station 920. Base stations are interconnected with one another through an

infrastructure depicted in Figure 9 as WWAN infrastructure 930. The infrastructure and the

base station are provided by a WWAN service provider which provides interconnectivity

between WWAN users, such that smartphones 310 and 320-1 through 320-3 can also

communicate with one another through the WWAN, in addition to or instead of through the

WLAN, as needed.

[0078] The WWAN infrastructure also provides a connection to the public telephone

network, shown in Fig. 9 as public telephone network 940, such that the tour leader and the

tour participants can make and receive telephone calls on their smartphones to/from

anyone in the world, as well as, of course, to/from one another. The WWAN infrastructure

also provides a connection to the Internet, shown in Fig. 9 as Internet 950, such that all the

smartphones can also exchange digital data with any device that is connected to the

Internet. I n particular, the tour operator provides Central Command Center 960 (CCC) that

can communicate, through the Internet and through the WWAN, with the smartphone of the

tour leader and with the smartphones of the tour participants.

[0079] Figure 10 is a block diagram of Central Command Center 960 in accordance

with some embodiments of the present invention. Central Command Center 960 comprises

processor 1010 and non-transitory memory 1020. Processor 1010 is for executing

instructions that are stored in non-transitory memory 1020. Central Command Center 950

also comprises telecommunication interface 1030 which is connected to communication

link 1040.

[0080] Communication link 1040 is typically connected to the Internet and, through

the Internet and a WWAN, it enables Central Command Center 960 to communicate with

the smartphones of a tour leader and tour participants. It will be clear to those skilled in

the art, after reading this disclosure, that other means of connecting Central Command

Center 960 are also possible. For example, Central Command Center 960 might be directly

connected to WWAN infrastructure 1030 without going through the Internet.

[0081] I n many embodiments of the present invention, Central Command

Center 960 assists the smartphones of a tour leader and tour participants in maintaining the



integ rity of thei r tou r group. Add itiona l details about the functional ity of a Central

Com mand Center in accordance with the present invention are provided below .

[0082] Althoug h the WLAN that intercon nects smartphones is based on the WiFi

standard in most of the illustrative embod iments presented above, it wil l be clear to those

ski lled in the art, after read ing this d isclosu re, how to make and use embod iments of the

present invention wherein other wireless standards are used to implement a WLAN . For

exam ple, and without lim itation, a WLAN mig ht be based on the so-called "Bl uetooth"

standard, or on the so-called "Zig bee" standard or on any of many sta ndards that exist now

or mig ht exist in the future, or on a non-standard, public or proprietary specification or set

of specifications as is well known in the art.

[0083] It will be clear to those skilled in the art, after read ing t his d isclosu re, that the

notification in process 760 can be conveyed t hroug h a variety of channels. If WLAN

connectivity is available, the WLAN wireless lin k can be used, for example, for the tou r

participant's smartphone to notify the tou r leader's sma rtphone; thereafter, other

authorities ca n be notified by either the tou r leader's smartphone, or by the tour

participant's smartphone, or by both . If WLAN connectivity is not available, but WWAN

con nectivity is available, the tour participant's smartphone can, for exam ple, notify the tour

leader's smartphone t hroug h the WWAN . For exam ple, the tour participant's smartphone

m ig ht use the Internet to send a message to the tou r leader's smartphone. Alternatively,

the tou r participant's smartphone mig ht send a so-called "SMS text message" or other type

of message t o the tour leader's smartphone. Such messages do not req uire Internet

con nectivity. Alternatively, comm un ications between smartphones mig ht be accomplished,

for exam ple, throug h the Central Control Center, which m ig ht relay messages between

smartphones with or without add itional processing, ed iti ng or otherwise mod ifying, red ucing

or aug menting the contents of the messages. The Central Command Center m ig ht also be

used as a relay station for other notifications to other authorities or for receiving

information from such authorities or other entities.

[0084] The task of process 750 is t o cause the tou r participant to move to a location

where the sig nal strength is not lower than the threshold . It should be understood that

such a resu lt is t o be considered accom plished when the tour participant is in such a

location, even if a sig nal is not explicitly detected and observed to have the desi red sig nal

strength at that location . For exam ple, if the battery of a tou r participant's smartphone

becomes discharged, the smartphone will, of course, become unable to transm it a sig nal . If

the tou r leader's smartphone was mon itoring such a sig nal, it will detect that the sig nal



strength has become lower than the m in imu m threshold, and mig ht, for example, alert the

tour leader. The tou r leader mig ht then ascertain that the reason for the alert was j ust a

dead battery, and then the tou r leader mig ht reconfig ure his/her smartphone to no longer

monitor the sig nal from that tour participant's (now dead) smartphone. The latter action is

equivalent to setting the m ini mum t hreshold for that tou r participant's smartphone to a

value of zero, such that a missing sig nal, which has a sig nal strength of zero, is no longer

lower than the min imum threshold . In this exam ple, the action taken by the tour leader

has resu lted in the tour participant "moving" from a location where its sig nal strength, as

received by the tou r leader's smartphone, was lower than the min imum threshold to a

location where the sig nal strength is no longer lower than the m in imu m threshold sim ply

because the val ue of the minim um t hreshold has changed, even if the "moving" d id not

involve an actual physical motion in the geometric sense.

[0085] There are many reasons why the m ini mum t hreshold for the sig nal strength

of a sig nal m ig ht be mod ified in embod iments of the present invention . If such a

mod ification resu lts in a sig nal strength becom ing lower than the m ini mum t hreshold, or,

vice versa, it resu lts in a sig nal strength no longer being lower than the m ini mum t hreshold,

such changes should be regarded, for the purposes of this specification, as equivalent to

changes that are due to the sig nal strength actually chang ing, regard less of the associated

underlying causes.

[0086] In process 750, the task of causing the tour participant to move to a location

where the tou r partici pant is regarded as having rejoined the group can be accom plished in

a wide variety of ways. For example, and without l imitation, a sim ple scenario is one

whereby a message is conveyed to the tou r participant with a req uest to move closer to the

tour leader, and the task is completed when the tou r partici pant moves closer to the tou r

leader such that the sig nal strength is no longer lower than the threshold . A more extreme

scenario is one whereby a search-and-rescue operation is in itiated that resu lts in the tour

partici pant being found, for example, as a victim of an accident with a damaged

smartphone, and the tou r partici pant m ig ht be reun ited with the tou r leader in a hospital

room . For the purposes of this specification, even the more extreme scenario shou ld be

regarded as ach ieving the objective of process 750, even thoug h the partici pant's

smartphone has been damaged and is, therefore, unable to detect a sig nal from the tour

leader's smartphone, shou ld a reun ion occu r in a hospital room . Once the tou r partici pant

has been found by rescuers and broug ht back to a control led location, it is potentially



possible for the tour leader and the tou r partici pant to be close enoug h to one another such

that an adeq uate sig nal strength would be detected if the wireless lin k were re-established .

[0087] Althoug h embod iments of the present invention have been described wherein

there is only one tou r leader, it wil l be clear to those skil led in the art, after read ing this

disclosure, how to make and use embod iments of the present invention wherei n there are

multiple tou r leaders. For example, and without lim itation, there m ig ht be different tour

leaders at different t imes, or there m ig ht be two or more tour leaders whose smartphones

are both config ured as master of a WLAN at the same time. In such a situation, tour

participants' smartphones m ig ht, for example, mon itor the sig nal strength of on ly one tour

leader at a time, based on instructions from one of the tou r leaders as to whose sig nal t o

monitor. Alternatively, tou r participa nts' smartphones m ig ht monitor multi ple sig nals from

multiple tou r leaders at the same t ime, and take action if any one of them becomes lower

than a minim um t hreshold, possibly with different t hresholds for different sig nals. It will be

clear to those skilled in the art, after read ing t his d isclosu re, how to implement

embod iments of the present invention with these and other com binations of multiple tour

leaders.

[0088] The terms "tour leader" and "tou r participant" have been used in t his

specification solely for ease of explanation and should not be construed as implyi ng that the

"tou r leader" is necessari ly a person that has a leadersh ip position with in the tou r grou p,

and that the tour participants have a subord inate position . For exam ple, and without

l imitation, in some embod iments of the present invention, chaperones m ig ht carry

smartphones config ured t o perform the functionalities of a tour leader's smartphone. It will

be clear to those ski lled in the art, after read ing this d isclosu re, how to make and use

embod iments of the present invention wherein, for exam ple, "tour leaders" are sim ply

ind ivid uals whose smartphones are used for defini ng the geog raph ical area where certai n

other ind ivid uals that are the "tour participants" are allowed to be.

[0089] Although embod iments of the present invention have been described with

extensive use of the word "smartphone", it wil l be clear to those skilled in the art, after

read ing t his disclosure, that a variety of mobile telecom munication term inals can be used,

as long as they have the necessary functionalities. Indeed many so-called laptop or

portable com puters, and many so-cal led tablet or pad portable com puters have the

functionalities depicted in Fig ures 4 and 8, or are otherwise suitable for implementing some

embod iments of the present invention . Also, in some embod iments of the present

invention, a WWAN interface is not req uired for some or, possibly, for any of the mobile



telecom munication terminals carried by the tou r leader and/or the tou r participa nts. I n

such embod iments, the "smartphones" can be substituted with sim pler mobile

telecom munication term inals that have the functionalities req uired by those embod iments

but not necessarily the ful l set of sma rtphone functionalities. For exam ple, tablets or

laptops that have a WiFi interface but not a WWAN interface m ig ht be effective in those

embod iments.

[0090] Althoug h embod iments of the present invention have been described as

applied to tou r grou ps, which are groups of people that practice tourism, it wil l be clear to

those skilled in the art, after read ing t his disclosure, how t o make and use embod iments of

the present invention that are applicable to other groups of people. For example, and

without limitations, a grou p of visitors to an ind ustrial facil ity, or a group of researchers on

a field trip, or a grou p of explorers in unfam iliar territory m ig ht benefit from an embod iment

of the present invention . It will be clear to those skilled in the art, after read ing t his

disclosure, how to identify applications of the present invention that are equivalent to the

ones presented in t his specification . For the purposes of t his specification, "tou r", "tour

leader", "tour participant", and other such terms should be understood to be applicable to

such equivalent applications.

[0091] It is t o be understood that t his d isclosu re teaches just one or more exam ples

of one or more illustrative embod iments, and that many variations of the invention can

easi ly be devised by those ski lled in the art after read ing this disclosure, and that the scope

of the present invention is defined by the clai ms accom panying t his d isclosu re.

Ma rkma n Definitions

[0092] Centra l comma nd center (CCC) - For the purposes of this specification, a

"centra l comma nd center" is defined as a collection of devices for implementing the

functionalities descri bed in t his specification that are to be performed by a CCC, together

with the prem ises wherein such collection of devices is located . A CCC com prises at least

one data-processing system that is con nected to a comm un ication network with wide-area

reach such as, for example, the Internet; wherein the data-processing system comprises at

least one processor and at least one computer-readable non-transitory med ium contain ing

instructions suitable for processor execution . The instructions are for implementing or

supporting various functionalities related to the activities of a tou r grou p. For example, and

without limitation, such functionalities m ig ht comprise :



i. collecting information from the tour leader such as, for example the

geog raphical location of the tour group, or

i i . collecting information from a tour participant such as, for exam ple, the

geog raphical location of the tour participant, or

iii . com municati ng tour-participant location and status information to the tour

leader, or

iv. comm un icati ng tour-leader location and status information to tou r

participants, or

v . receiving information from the tour leader or from a tou r participant that the

tour participant is outside the allowed range, or

v i. formu lati ng a path for a tour pa rticipant that is outside of the allowed range,

and com municating the path to the tou r partici pant, or

vii . alerting the appropriate authorities as needed, or

viii . provid ing information to authorized entities (e.g ., relatives, tou r organ izers,

etc), or

ix. a combination of i, ii, iii, iv, v , vi, vii, or viii .

[0093] A CCC mig ht com prise one or more telecom munication terminals for

interaction with a human operator. Such one or more term inal mig ht be installed within a

workstation that comprises, for example, a desk, a chair and other paraphernalia for

faci litati ng operator activities. For example, a workstation m ig ht comprise a telephone

and/or other telecom munication equipment for enabling the operator to com municate with

tour leaders, tour participants, or other ind ivid uals. For the purposes of t his specification,

such workstations and associated paraphernalia should be considered to be part of the CCC.

Human operators m ig ht assist in or perform the functionalities to be implemented by the

CCC, such as, for example, fuctionalities i thorug h ix above, or other functionalities.

[0094] Some embod iments of the present invention m ig ht comprise more than one

CCC. Also, some embod iments of the present invention mig ht com prise a CCC that does

not comprise terminals for human operators. In such a CCC, all f unctiona lities are

implemented by one or more data-processing system .

[0095] To Determi ne - I n t his specification, the verb "to determine" and its

inflected forms (e.g ., "determ ini ng", etc. ) is used as an intransitive verb as in, "determ in ing

that For the purposes of t his specification "to determi ne that ..." is defined as "to

reach the conclusion that Therefore, for example, "determi ning that someth ing has

occurred" means "to reach the conclusion that somethi ng has occurred".



[0096] To Generate - For the purposes of this specification, the verb "to generate"

and its inflected forms (e.g ., "generating", "generation", etc. ) shou ld be given the ord inary

and customary mean ing that the terms wou ld have to a person of ord inary skill in the art at

the time of the invention .

[0097] Geolocation - For the purposes of t his specification, "geolocation" is defined

as the identification of the geog raph ical location of an object. A device that has a

"geolocation capability" is defined as a device whose geog raph ical location can be

estimated . This might happen t hroug h an autonomous capabil ity of the device; for

example, the device mig ht com prise a so-cal led GPS receiver, which can estimate its own

latitude and long itude by listening to sig nals from the so-called GPS satel lite constel lation .

Alternatively, a geolocation capability m ig ht be ach ieved t hroug h interaction between the

device and an external infrastructure such as a WWAN infrastructure, in which case the

location of the device mig ht be estimated by the device itself, by the infrastructure, or by

both, either ind ivid ually or in col laboration . I n some cases, a geolocation capability mig ht

be enti rely based on the capabilities of a WWAN ; for exam ple, the WWAN m ig ht estimate

the geog raph ical location of the device by examin ing the wireless sig nal transm itted by the

device, or by exam ini ng information provided by the device as part of its interaction with

the WWAN . In any case, a device which has esti mated its own location can comm un icate it

t o the WWAN, or, vice versa, a WWAN that has estimated a device's location can

com municate it to the device.

[0098] Geogra phica l location - For the purposes of this specification, a

"geogra phica l location" is defined as a place on Earth . A geog raph ical location is most

accu rately described by means of a latitude and a long itude on the surface of the Earth ;

elevation above sea level or above the average terrai n mig ht also be incl uded . However, it

is general ly more conven ient, for human use, to express a geog raphical location as a

description that is more easily usable by a person, such as, for exam ple, an add ress, or a

street corner, or the identification of a land mark or build ing .

[0099] Master - See Wireless Local-Area Network.

[Oioo] Path - The American Heritage Dictionary, t hird ed ition, provides several

defi nitions for the nou n "path". One of them is : "The route or course along which

something travels or moves". For the purposes of this specification, t his defin ition is

somewhat extended to also include a representation of an actual physical path . For

exam ple, some embod iments of the present invention transmit a message that contains a

path that a tour participant is asked to follow. Such a path m ig ht be conveyed, for



example, in the form of a map, or in the form of a set of directions readable and

understandable by a human. If the tour participant follows the map or follows the

directions, this will result in the tour participant moving along the actual physical path

represented by the map or by the directions.

[Oioi] Processor - For the purposes of this specification, a "processor" is defined

as hardware or hardware and software that perform mathematical and/or logical operations.

Typically, such mathematical and/or logical operations are performed as defined by a set of

instructions. Such instructions might be stored in some form of memory, or they might be

encoded in hardware as interconnections between hardware elements; in the first case, it is

common to refer to such instructions as "software" even if they are stored in non-transitory

memory; the second case might be implemented, for example, as a gate array, in which

case the gate array might also act as the processor. The processor described in the

illustrative embodiments might have more limitations than a processor in the claims.

[0102] Signal strength - The expression "signal strength" is used in this

specification to refer to the strength of a signal. I n this definition, the word "strength"

refers to any quantitative parameter of the signal that characterizes the signal's quality;

i.e., its suitability for its intended purpose such that a larger value of the parameter

indicates a greater suitability. This definition is broader than the dictionary definition of the

word "strength" which, when used in reference to wireless signals, generally means only the

power of the signal. Signal parameters, other than power, that are in accordance with this

definition comprise, for example and without limitation: (i) Signal-to-noise ratio (SNR);

(ii) Signal-to-interference ratio (SIR); (iii) Signal-to-distortion ratio (SDR); (iv) Bit-error

rate and its variants, such as symbol-error rate and pseudo-error rate; (v) any other

parameter that characterizes a measure of signal quality. Any one of parameters (i)

through (v) can be compared to a threshold and, if it is exceeds the threshold, the signal is

of better quality than if it does not exceed the threshold.

[0103] In a Wireless local-area network, the strength of a signal, as defined here,

generally decreases as the distance traveled by the signal increases. As such, signal

strength can be used as an approximate measure of the length of a wireless link. It will be

clear to those skilled in the art, after reading this disclosure, how to use signal parameters,

such as those mentioned in the previous paragraph and others that conform to this

definition, in embodiments of the present invention for the purpose of obtaining an

approximate measure of the length of a wireless link.



[0104] Signa l - The word "sig nal" has a broad mean ing in a wide variety of fields;

however, for the purposes of this specification the word "sig nal" is only used to refer to a

wireless sig nal . In many implementations of wireless comm un ications, wireless sig nals are

rad io sig nals ( i.e., sig nals that propagate as electromag netic waves) but other wireless

sig nals such as, for exam ple, optical ( lig ht) sig nals and sou nd sig nals are known and used in

some implementations of wireless comm un ications. Many embod iments of the present

inventions are based on wireless rad io sig nals, but embod iments that are based on other

types of wireless sig nals are also possible. The expression "WLAN sig nal" is used in t his

specification to refer to a wireless sig nal that is used in a wireless local-area network to

implement one of the wireless links that are part of the wireless local-area network.

[0105] Slave - See Wireless Local-Area Network.

[0106] Threshold - For the purposes of t his specification, the word "threshold " is

defined as a particu lar possi ble value of a sig nal strength against which the strength of an

actual sig nal is com pared . In embod iments of the present invention, a sig nal strength is

com pared to a minim um t hreshold ; if it is found to be lower (less) than the threshold,

corrective action is taken .

[0107] It will be understood by those ski lled in the art, after read ing this d isclosu re,

that com pari ng a sig nal strength to a m in imu m threshold can be, equivalently, implemented

by com paring another sig nal parameter to a maxim um t hreshold . For example, the inverse

of the sig nal strength can be com pared to a maximu m threshold . Comparing the inverse of

the sig nal strength to a maxi mum t hreshold is identical to com pari ng the sig nal strength to

a min imum threshold . It wil l be clear to those skil led in the art, after read ing this

disclosure, how to make and use embod iments of the present invention which com prise a

t hreshold comparison that is equivalent to com paring a sig nal strength to a min imum

t hreshold .

[0108] It will also be clear to those skilled in the art, after read ing t his disclosure,

how to make and use embod iments of the present invention wherei n the com parison of a

sig nal strength to a min imum t hreshold is accompl ished without effecti ng an actual

numerical com parison . For exam ple, and without limitation, a wireless link typically

req uires a m ini mum sig nal strength to ach ieve con nectivity. Embod iments of the present

invention are possible wherein loss or absence of connectivity is utilized to ind icate that

sig nal strength is lower than a m ini mum t hreshold . In such embod iments, observing the

presence or absence of connectivity is equivalent to comparing the sig nal strength to the



minim um t hreshold req uired for such connectivity. Total absence of a sig nal can also be

interpreted as sig nal strength being lower than a t hreshold .

[0109] For many types of wireless lin ks, different sig nal strengths are req uired for

different functionalities. For exam ple, a particular sig nal strength mig ht be req uired for

establish ing con nectivity, whi le a different sig nal strength m ig ht be req uired for maintai ning

connectivity after it's established . Also, a wireless l ink that supports multiple

comm un ication modes (for exam ple, to enable different bit rates under different cond itions)

typically req uires different levels of sig nal strength for different modes. If a wireless lin k

becomes unable to support a particu lar mode, it means that the sig nal strength has become

lower that the min imum threshold for such mode. Embod iments of the present invention

can monitor the abil ity of a wireless lin k to support a particu lar mode or functiona lity as a

way of detecting when the sig nal strength becomes lower than a m in imu m threshold .

[Olio] When - For the purposes of t his specification, the word "when" is defined as

" upon the occasion of. "

[Oii i ] Wireless Loca l-Area Network (WLAN) - For the purposes of t his

specification, a "wireless loca l-a rea network" is defined as a wireless network that

comprises a plu rality of wireless nodes wherein one node com municates wirelessly via direct

d ig ital rad io lin ks with all the other nodes. For the purposes of this specification, such a

node is desig nated as the "master" of the WLAN . I n a WLAN in accordance with this

defi nition, there is only one master at any g iven time (althoug h different nodes m ig ht be

the master at different times) .

[0112] For the purposes of this specification, nodes that are not the master are

desig nated as "slaves", and slaves comm un icate directly only with the master (but m ig ht

comm un icate with one another throug h the master) .

[0113] A WLAN in accordance with this defi nition can be based, for example, on the

so-called "Wi Fi" standard . I n WiFi term inology, an "access point" is a device that

com municates with a plurality of wireless "clients". A common col loq uial term for "WiFi

access point" is "Wi Fi hotspot". Cl ients com municate directly with the access point (and

m ig ht comm un icate with one another t hroug h the access point) . An access poi nt can

perform the function of the WLAN master, and clients can perform the function of slaves.

Other modes of operation of a WiFi network can also be used to create a WLAN in

accordance with t his defin ition . For exam ple, the WiFi standard also allows a so-called

peer-to-peer mode of operation . Such a mode m ig ht, possibly, be used t o implement links



between the master and the ind ivid ual clients, to achieve a WLAN that is operated in

accordance with this definition .

[0114] Unti l recently, a WiFi access point has often been a fixed device that m ig ht be

interconnected with a wired network; however, mobile access points (also known as mobile

hot spots) have now become com mon . They are, typically, portable devices that can

connect to the internet via, for exam ple, a cellu lar wireless connection to a cel lular service

provider. Such a mobile access poi nt can provide clients with internet connectivity by

routing wireless data packets between the WiFi links and the cellu lar connection to the

internet. For the purposes of t his specification, such con nection to the internet is not part

of the definition of a WLAN . Such a con nection mig ht or m ig ht not be present. A WLAN in

accorda nce with this definition can be realized, for exam ple, with a mobile access poi nt that

is not connected to the internet, and at least one mobile client connected to the access

point via a WiFi wireless link.

[0115] The WiFi standard is not the on ly standard that can be used for implementi ng

a WLAN in accordance with t his defin ition . For exam ple, the so-cal led " Bluetooth" standard

m ig ht also be suitable. In Bluetooth term inology, the term "master" is used to desig nate a

device with a functionality similar to the functionality of the master in this WLAN defi nition ;

and the term "slave" is also used, in Bluetooth termi nology, to describe a functionality

sim ilar to the functionality of the slave in t his WLAN defin ition . The so-called "Zig bee"

standard m ig ht also be su itable; for exam ple, a Zig bee "coord inator" mig ht be used as a

WLAN master, and a Zig bee "end device" mig ht be used as a WLAN slave. Other possible

implementations of a WLAN in accordance with this definition wil l be read ily identifiable by

those skil led in the art, after read ing t his disclosure.

[0116] This definition of a WLAN does not exclude the possi bility that a device that

comprises a WLAN node (master or slave) m ig ht also com prise other functional ities. Such

other functional ities mig ht, for example, provide alternative com munication capabilities. For

exam ple, a mobi le telecomm un ication termi nal of the type com mon ly referred to as

"smartphone" typically com prises a WiFi interface as well as a WWAN interface. The WiFi

interface mig ht be config ured as a node in a WLAN in accordance with t his defin ition, and

the WWAN interface m ig ht be used for con necti ng to the Internet. The Internet connection

can be then used t o implement an alternative com munication capabi lity between two mobile

telecom munication terminals in add ition to the comm un ication capability that the two

termi nals have with one another throug h the WLAN . Such an alternative com munication

capability is an important part of some embod iments of the present invention .



[0117] Wireless Wide-Area Network (WWAN) - For the purposes of this

specification, a "wireless wide-area network" is defined as a wireless communication

network that supports a plurality of mobile telecommunication terminals through wireless

links wherein each wireless link is between a mobile telecommunication terminal and a fixed

network infrastructure, and wherein the infrastructure enables the mobile

telecommunication terminals to connect to the Public Telephone network, or to the Internet,

or both.

[one] A wireless wide area network is typically based on a cellular network

technology; because of this, wireless wide area networks are colloquially called "cellular"

networks, and terminals are often called "cellular" phones. Several cellular technologies

exist; they are known in the art with names such as LTE, WiMAX, UMTS, CDMA2000, and

GSM, to name a few. Such technologies can be offered regionally, nationwide, or even

globally and are typically provided by a wireless service provider which builds, supports and

maintains the fixed infrastructure. Owners of mobile telecommunication terminals generally

must pay fees to a service provider in return for access t o a WWAN; such fees can be "per

use" or on a subscription basis.



What is claimed is:

1 . A method for maintaining the integrity of a tour group, the method comprising:

(i) configuring a first mobile telecommunication terminal as master of a wireless

local-area network (WLAN), wherein the first mobile telecommunication terminal is carried

by a tour leader;

(ii) configuring a second mobile telecommunication terminal as a slave of the WLAN,

wherein the second mobile telecommunication terminal is carried by a tour participant;

(iii) monitoring, at the second mobile telecommunication terminal, a signal strength

of a WLAN signal transmitted by the WLAN master;

(iv) defining a minimum threshold for the signal strength;

(v) comparing the signal strength to the threshold; and

(vi) in the event of the signal strength becoming lower than the threshold, causing

the second mobile telecommunication terminal to move to a location wherein the signal

strength is no longer lower than the threshold.

2 . A method for maintaining the integrity of a tour group, the method comprising:

(i) configuring a first mobile telecommunication terminal as master of a wireless

local-area network (WLAN), wherein the first mobile telecommunication terminal is carried

by a tour leader;

(ii) configuring a second mobile telecommunication terminal as a slave of the WLAN,

wherein the second mobile telecommunication terminal is carried by a tour participant;

(iii) monitoring, at the first mobile telecommunication terminal, a signal strength of

a WLAN signal transmitted by the slave;

(iv) defining a minimum threshold for the signal strength;

(v) comparing the signal strength to the threshold; and

(vi) in the event of the signal strength becoming lower than the threshold, causing

the second mobile telecommunication terminal to move to a location where the signal

strength is no longer lower than the threshold.

3 . The method of claim 1 or of claim 2 wherein (vi) causing the second mobile

telecommunication terminal to move comprises:

(vi-1) generating, by the second mobile telecommunication terminal, an alert

detectable by the tour participant.



4 . The method of any one of claims 1 through 3 wherein (vi) causing the second

mobile telecommunication terminal to move comprises:

(vi-2) activating, at the second mobile telecommunication terminal, a geolocation

capability for recording the geographical location of the second mobile telecommunication

terminal;

(vi-3) communicating, to a central command center (CCC), information about the

second mobile telecommunication terminal, wherein the communicating occurs through a

wireless wide-area network (WWAN).

5 . The method of claim 4 wherein the information about the second mobile

telecommunication terminal is communicated to the CCC by the first mobile

telecommunication terminal through the WWAN.

6 . The method of claim 4 wherein the information about the second mobile

telecommunication terminal is communicated to the CCC by the second mobile

telecommunication terminal through the WWAN.

7 . The method of any one of claims 1 through 6 further comprising:

(vii) in the event of the signal strength becoming lower than the threshold,

communicating information about the event through a wireless wide-area network (WWAN),

wherein the communicating occurs between the first mobile telecommunication terminal and

the second mobile telecommunication terminal.

8 . The method of any one of claims 1 through 7 further comprising:

(viii) communicating, through a wireless wide-area network (WWAN), the

geographical location of the first mobile telecommunication terminal to a central command

center (CCC).

9 . The method of any one of claims 1 through 8 further comprising:

(ix) communicating, through a wireless wide-area network (WWAN), the

geographical location of the second mobile telecommunication terminal to a central

command center (CCC).

10. The method of any one of claims 1 through 9 wherein:

(iv) defining a minimum threshold for the signal strength comprises communicating

the threshold to the second mobile telecommunication terminal.



11. The method of any one of claims 1 throug h 10 wherein :

(v) com paring the sig nal strength to the t hreshold com prises comm un icating the

sig nal strength to the first mobile telecom munication term inal .

12. The method of any one of claims 1 throug h 11 further comprising :

(x) transmitting, by the first mobile telecomm un ication term inal, t hroug h the WLAN,

instructions for executi ng at least part of one or more of ( ii), (iii), (iv), (v), (vi), (vii), (vii i)

and (ix), wherein execution of the instructions is by means of a d ig ital processor; and

(xi) receiving, by the second mobile telecom munication term inal, the instructions.
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