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An occupant management method, system, and program 
product that associate occupant information With informa 
tion about a physical area. For example, the invention can 
generate a hierarchical representation of a physical area such 
as a building or the like. The hierarchical representation is 
used to manage occupants of the physical area. For example, 
contact information for occupants can be maintained and 

associated With a physical location, and/or directions can be 
provided from a starting point to a designated destination 
point. The hierarchical representation can be used to facili 
tate tWo-Way communication betWeen an occupant and an 

emergency responder during an emergency event. Further, a 
response plan can be de?ned for an emergency event and 
implemented When the emergency event is identi?ed. 
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EMERGENCY EVACUATION MANAGEMENT 
METHOD, SYSTEM, AND PROGRAM PRODUCT 

REFERENCE TO PRIOR APPLICATIONS 

[0001] The current application is a continuation-in-part of 
US. application Ser. No. 10/764,258, ?led on Jan. 23, 2004, 
and claims the bene?t of US. Provisional Application Nos. 
60/449,373, ?led on Feb. 24, 2003, 60/497,646, ?led on 
Aug. 25, 2003, and Attorney Docket No. DION-0002, ?led 
on Feb. 4, 2004, each of Which is hereby incorporated herein 
by reference; US. application Ser. No. 10/764,258 claims 
the bene?t of US. Provisional Application Nos. 60/442,811, 
?led on Jan. 24, 2003, 60/449,373, ?led on Feb. 24, 2003, 
and 60/497,646, ?led on Aug. 25, 2003. 

BACKGROUND OF THE INVENTION 

[0002] 1. Technical Field 

[0003] The invention relates generally to managing occu 
pants of a physical area, such as one or more buildings, and 
more speci?cally, to a method, system, and program product 
that associate occupant information to information regarding 
a physical area. The physical area information can be used 
to access the associated occupant information and provide 
information to occupants. 

[0004] The invention further relates generally to respond 
ing to an emergency event that affects the physical area, and 
more speci?cally, to a method, system, and program product 
that use a prede?ned response plan to communicate With 
occupants and/or responders of the physical area during an 
emergency event. 

[0005] 2. Related Art 

[0006] For most companies, employees continue to be 
assigned a desk and/or of?ce Within one or more buildings. 
During the Work day, most employees are primarily located 
at their assigned desk/of?ce. While at Work, an employee 
typically uses a desktop computer, telephone, and the like in 
the of?ce to communicate With co-Workers and perform 
his/her Work. Increasingly, companies are providing 
employees With personal communication devices such as 
personal digital assistants (PDAs), pagers, mobile tele 
phones, and the like. These devices enable an employee to 
communicate With others in the company, check e-mail, 
check voice mail, etc., When the employee is aWay from 
his/her of?ce. Further, employees may purchase one or more 
personal communication devices that family members and 
friends typically use to contact the employee. As a result, 
While at Work, there are often several forms of communi 
cation that can be used to contact a particular employee. 

[0007] For a neW employee, time may be unnecessarily 
spent determining the location of various rooms such as a 
bathroom, conference room, etc. Additionally, an employee 
may need to determine an of?ce location of a co-Worker, or 
contact information for the co-Worker such as an extension. 
Further, in public buildings such as an airport, a mall, or the 
like, a user may desire directions to a particular gate, a 
desired store, etc. While maps are typically provided peri 
odically throughout these buildings, occupants frequently 
?nd that they are not convenient or easy to read. 

[0008] As a result, a need exists for a solution that 
provides information about occupants of a physical area to 
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another occupant of the physical area in an ef?cient manner 
that can be based on the location of the occupant. A further 
need exists for providing custom directions to an occupant 
of a building or other structure based on the occupant’s 
current location and a speci?ed destination location. To this 
extent, a need exists for a solution that generates and/or uses 
a hierarchical representation of a physical area to provide 
directions and/or occupant information to an occupant using 
any type of communication device, and in particular, a 
Wireless communication device such as a PDA or a mobile 
telephone. 

[0009] Further, emergency responders such as police, ?re, 
and emergency medical technicians (EMTs), and the like are 
increasingly being equipped With personal communication 
devices that alloW the responders to maintain contact With 
each other While responding to an emergency situation. This 
communication equipment has enabled the responders to 
cooperate better and respond to the emergency in a more 
ef?cient manner. HoWever, to date, little or no communica 
tion occurs betWeen the emergency responders and occu 
pants of a building in Which the emergency (e.g., a ?re) is 
occurring. As a result, responders must spend a great deal of 
time and effort in determining Whether any occupants 
remain in a building, the likely location of the occupants, 
and Whether they are safe or in danger. All too often, 
responders enter an unsafe structure under a mistaken belief 
that an occupant remains inside, thereby exposing the 
responder to an unnecessary risk. 

[0010] As a result, a further need exists for a solution that 
enables responders and occupants to communicate during an 
emergency event. In particular, a need exists for a method, 
system, and program product that obtains information for 
occupants of a physical area such as a building, and assigns 
the information to a location in the physical area Where the 
occupant is or is most likely to be located. In this manner, 
emergency responders can use the information to contact 
and/or attempt to contact the occupant as Well as determine 
a region Within the physical area in Which to search for the 
occupant. 

SUMMARY OF THE INVENTION 

[0011] The invention provides a solution for managing 
occupants of a physical area. Speci?cally, under the present 
invention, occupant information is associated With informa 
tion about the physical area, and is used to obtain informa 
tion about and provide information to occupants of the 
physical area. In one embodiment, a hierarchical represen 
tation of the physical area is obtained, and occupant infor 
mation is associated With the hierarchical representation. In 
particular, a node that includes occupant information is 
associated With a node that represents a portion of the 
physical area in Which the occupant is or is likely to be 
located. The hierarchical representation can be used in 
various applications. For example, each area node can 
include directions to exit points for a corresponding parent 
area. The directions can be used to construct directions for 
an occupant from a start location to a destination location. 

Further, contact information for locations and/or occupants 
can be included to enable various options for contacting an 
occupant to be readily obtained. In one embodiment, the 
contact information is used by emergency responders to 
obtain a status for one or more occupants, and/or alloW an 

emergency responder to communicate With an occupant. The 
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hierarchical representation can be updated dynamically, e.g., 
based on detected movement of occupants, or can be more 

static, e.g., based on office locations of occupants. In either 
case, the invention provides an improved solution for man 
aging occupants of a physical area. 

[0012] The invention can further comprise a solution for 
responding to an emergency event that affects the physical 
area. Speci?cally, under the present invention, a response 
plan can be planned for one or more types of emergency 
events (e.g., personal injury, ?re, earthquake, etc.). The 
response plan can include one or more response operations 
that are each associated With a responder, occupant, and/or 
area for the physical area. Each response operation can be 
implemented When the emergency event is identi?ed to 
improve the response to the emergency event. 

[0013] A ?rst aspect of the invention provides a method of 
managing occupants of a building during an emergency 
event, the method comprising: obtaining building informa 
tion for a plurality of areas of the building; associating 
occupant information for an occupant located at one of the 
plurality of areas of the building With the corresponding 
building information; contacting the occupant using the 
occupant information during the emergency event; and 
obtaining a status of the occupant. 

[0014] Asecond aspect of the invention provides a method 
of managing occupants of a physical area, the method 
comprising: obtaining a plan for the physical area; generat 
ing a hierarchical representation of the physical area based 
on the plan, Wherein the hierarchical representation includes 
a plurality of area nodes; obtaining occupant information for 
an occupant of the physical area; and associating the occu 
pant information With an area node in the hierarchical 
representation. 
[0015] A third aspect of the invention provides a system 
for managing occupants of a physical area, the system 
comprising: means for obtaining a plan for the physical area; 
means for generating a hierarchical representation of the 
physical area based on the plan; means for obtaining occu 
pant information for an occupant of the physical area; and 
means for associating the occupant information With an area 
node in the hierarchical representation. 

[0016] A fourth aspect of the invention provides a com 
puter program product comprising a computer useable 
medium having computer readable program code embodied 
therein for managing occupants of a physical area, the 
program product comprising: program code con?gured to 
obtain a plan for the physical area; program code con?gured 
to generate a hierarchical representation of the physical area 
based on the plan; program code con?gured to obtain 
occupant information for an occupant of the physical area; 
and program code con?gured to associate the occupant 
information With an area node in the hierarchical represen 
tation. 

[0017] A?fth aspect of the invention provides a method of 
managing occupants of a physical area during an emergency 
event, the method comprising: identifying the emergency 
event; and activating a response plan based on the identi?ed 
emergency event, Wherein the activating step includes ini 
tiating at least one response operation for the response plan; 
selecting an occupant of the physical area based on a 
location of the emergency event; and providing instructions 
to the occupant based on the emergency event. 
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[0018] A siXth aspect of the invention provides a system 
for evacuating an occupant of a physical area during an 
emergency event, the system comprising: means for identi 
fying the emergency event; means for automatically inform 
ing the occupant of the emergency event; means for obtain 
ing a location of the occupant; means for obtaining an 
evacuation status of the occupant; and means for providing 
instructions to the occupant based on at least one of the 
emergency event, the location, and the evacuation status. 

[0019] A seventh aspect of the invention provides a com 
puter program product comprising a computer useable 
medium having computer readable program code embodied 
therein for responding to an emergency event, the program 
product comprising: program code con?gured to identify the 
emergency event; program code con?gured to activate a 
response plan based on the identi?ed emergency event; and 
program code con?gured to perform a response operation 
based on the response plan, Wherein the response operation 
includes: program code con?gured to obtain a status and a 
location of an occupant; and program code con?gured to 
provide instructions to the occupant. 

[0020] The illustrative aspects of the present invention are 
designed to solve the problems herein described and other 
problems not discussed, Which are discoverable by a skilled 
artisan. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] These and other features of this invention Will be 
more readily understood from the folloWing detailed 
description of the various aspects of the invention taken in 
conjunction With the accompanying draWings in Which: 

[0022] FIG. 1 shoWs an illustrative hierarchical represen 
tation of a building; 

[0023] FIG. 2 shoWs illustrative method steps for gener 
ating a hierarchical representation of a building; 

[0024] FIG. 3 shoWs an illustrative system for managing 
occupants of a physical area; 

[0025] FIG. 4 shoWs illustrative method steps for obtain 
ing a status of an occupant during an emergency event; 

[0026] FIG. 5 shoWs alternative method steps for gener 
ating a hierarchical representation of a building; 

[0027] FIG. 6 shoWs an illustrative hierarchical represen 
tation of a city; 

[0028] FIG. 7 shoWs an illustrative data relationship dia 
gram for a response plan; 

[0029] FIG. 8 shoWs an illustrative method of responding 
to a chemical spill; 

[0030] FIGS. 9A-I shoW illustrative occupant interfaces 
according to one embodiment of the invention; and 

[0031] FIGS. 10A-C shoW illustrative responder inter 
faces according to one embodiment of the invention. 

[0032] It is noted that the draWings of the invention are not 
to scale. The draWings are intended to depict only typical 
aspects of the invention, and therefore should not be con 
sidered as limiting the scope of the invention. In the draW 
ings, like numbering represents like elements betWeen the 
draWings. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

[0033] For convenience purposes only, the following out 
line is used in the description: 

[0034] I. HIERARCHICAL REPRESENTATION 

[0035] II. OVERVIEW OF AN ILLUSTRATIVE SYS 
TEM 

[0036] III. APPLICATIONS 

[0037] A. DIRECTIONS AND CONTACT INFOR 
MAT ION 

[0038] B. EMERGENCY RESPONSE 

[0039] iv. PREDEFINED RESPONSE PLAN 

[0040] v. SAMPLE USER INTERFACES 

[0041] v1. ALTERNATIVES 

[0042] 
[0043] As indicated above, the invention provides a solu 
tion for managing occupants of a physical area. Speci?cally, 
under the present invention, occupant information is asso 
ciated With information about the physical area, and is used 
to obtain information about and provide information to 
occupants of the physical area. In one embodiment, a 
hierarchical representation of the physical area is obtained, 
and occupant information is associated With the hierarchical 
representation. In particular, a node that includes occupant 
information is associated With a node that represents a 
portion of the physical area in Which the occupant is or is 
likely to be located. The hierarchical representation can be 
used in various applications. For eXample, each area node 
can include directions to eXit points for a corresponding 
parent area. The directions can be used to construct direc 
tions for an occupant from a start location to a destination 
location Within the physical area. Further, contact informa 
tion for locations and/or occupants can be included to enable 
various options for contacting an occupant to be readily 
obtained. In one embodiment, the contact information is 
used by emergency responders to obtain a status for one or 
more occupants, and/or alloW an emergency responder to 
communicate With an occupant. The hierarchical represen 
tation can be updated dynamically, e.g., based on detected 
movement of occupants, or can be more static, e.g., based on 
of?ce locations of occupants. In either case, the invention 
provides an improved solution for managing occupants of a 
physical area. 

I. Hierarchical Representation 

[0044] The folloWing discussion of various aspects of the 
invention uses one application in Which the physical area 
comprises a building, and more particularly an office build 
ing or publicly accessible building. HoWever, it is under 
stood that the teachings of the invention are not limited to 
this type of application. In particular, the teachings alloW the 
system to be readily scaled into larger applications or 
smaller applications. To this eXtent, While the folloWing 
discussion focuses on a building, it is understood that the 
teachings apply to any physical area, including other struc 
tures (e.g., a stadium or an airport), multiple buildings (e.g., 
a business park or a city block), a portion of a building, an 
apartment building, a house, a toWn or city, etc. Further, 
While the discussion uses a building plan as an illustrative 
plan for a physical area, it is understood that this could 
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comprise any type of plan, including a map, a blueprint, etc. 
Still further, as Will be made clear by the discussion beloW, 
“occupant” is used to refer to an individual that is, or may 
be, present Within the physical area. 

[0045] As noted previously, one aspect of the invention 
provides for the generation of information about a physical 
area such as a building. In one embodiment, a hierarchical 
representation of the building is generated. In particular, the 
building can be subdivided in a hierarchical manner into 
increasingly smaller units of physical area. Each unit of 
physical area can be represented by an area node in the 
hierarchical representation, and the area node can include 
information about the physical area. Turning to the draW 
ings, FIG. 1 shoWs an illustrative hierarchical representation 
2 of a building. Hierarchical representation 2 is shoWn 
including a building node H1 for the building as a top level 
node. HoWever, as discussed above, the physical area could 
be larger or smaller than a building. To this eXtent, hierar 
chical representation 2 could comprise a portion of a larger 
hierarchical representation. For eXample, building node H1 
could be the child node of a city block node H8. In this 
manner, hierarchical representation 2 provides an ef?cient 
manner for increasing and/or decreasing the scale of the 
physical area. HoWever, it is understood that hierarchical 
representation 2 is only illustrative of the various types of 
data structures that could be used to efficiently store and 
access information about a physical area. To this eXtent, the 
invention is not limited to use of hierarchical representation 
2. 

[0046] Continuing With hierarchical representation 2, an 
area node such as building node H1 can have one or more 

child area nodes that each correspond to smaller areas 
included Within the larger area. To this eXtent, for one or 
more ?oors of a building, a ?oor node H2-H3 can be added 
as a child of building node H1. Similarly, each ?oor node 
H2-H3, can have one or more ?oor area nodes H4-H5 as a 

child node that each correspond to unique physical areas of 
the corresponding ?oor. A ?oor area could comprise, for 
eXample, one or more rooms that are formed by a ?xed Wall. 

Consequently, a hall, a reception area, an of?ce, a bathroom, 
etc., each could have a ?oor area node H4-H5 in hierarchical 
representation 2. When the building comprises an office 
building, ?oor area nodes H4-H5 could each represent an 
area of the corresponding ?oor that is occupied by a different 
company. In any event, a ?oor area may be further sub 
divided into rooms, cubicles formed by temporary Walls, 
areas of a room, or the like. As a result, one or more ?oor 
area nodes H4-H5 could also have one or more sub-area 
nodes H6-H7 as a child. It is understood that hierarchical 
representation 2 is only illustrative. In particular, alternative 
hierarchical representations may include additional or feWer 
levels and nodes that subdivide the building using any 
solution. 

[0047] FIG. 2 shoWs an illustrative method for generating 
the hierarchical representation 2 shoWn in FIG. 1. In step 
G1, a building plan 4 (FIG. 1) is obtained. Building plan 4 
could comprise a physical copy such as a printed plan, 
blueprint, etc., or comprise an electronic copy stored on a 
computer useable medium such as one or more computer 

aided design (CAD) draWings, graphic ?les, etc. In either 
case, the obtaining step could comprise generating building 
plan 4, accessing an eXisting building plan 4, and/or con 
verting building plan 4 from one form (physical copy) into 
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a more suitable form (electronic copy). In any event, build 
ing plan 4 Will include information on each ?oor of the 
building, such as its shape and dimensions, the location of 
Walls, exits, etc. 

[0048] In step G2, hierarchical representation 2 (FIG. 1) 
of the building is generated using building plan 4 (FIG. 1). 
In particular, each unique ?oor in the building can be 
identi?ed in building plan 4, and a corresponding ?oor node 
H2-H3 (FIG. 1) can be created and added to hierarchical 
representation 2. Similarly, areas and/or rooms on a ?oor, 
cubicles in a room, and the like can be identi?ed in building 
plan 4 and added to hierarchical representation 2 in the 
appropriate locations. Floors, areas, sub-areas and the like 
can be identi?ed manually, automatically, or some combi 
nation thereof. For example, a user could refer to a physical 
building plan 4, and generate hierarchical representation 2. 
Alternatively, a user could outline an area in an electronic 
building plan 4 and de?ne a corresponding ?oor area node 
H4-H5 or sub-area node H6-H7. Further, a computer pro 
gram product can be used to identify Walls, exit points, etc. 
in an electronic building plan 4 and automatically generate 
some or all of hierarchical representation 2. 

[0049] As shoWn in FIG. 1, When building plan 4 is in an 
electronic format, one or more area nodes H1-H7 can be 
associated With its corresponding portion of building plan 4. 
For example, each ?oor node H2-H3 could be linked to the 
portion of building plan 4 that includes the entire ?oor, While 
?oor area node H5 may be linked to a particular area of the 
?oor corresponding to ?oor node H2. By linking one or 
more area nodes H1-H7 to building plan 4, the portion of 
building plan 4 that corresponds to a selected area node 
H1-H7 can be readily displayed to a user in a Zoomed in 
and/or highlighted fashion. Further, a user could vieW build 
ing plan 4 and be provided a corresponding area node H1-H7 
after selecting a location in building plan 4. 

[0050] Hierarchical representation 2 is also shoWn includ 
ing user nodes U1-U5 that are associated With one or more 
area nodes H1-H7. Each user node U1-U5 can include user 

information for a corresponding user. In particular, user 
nodes U1-U3 can each comprise occupant information 
U1-U3 for a building occupant. Returning to FIG. 2, in step 
G3, occupant information U1-U3 for one or more building 
occupants can be obtained. Occupant information U1-U3 
can be manually entered, automatically retrieved from an 
existing database or the like, or some combination thereof. 
For example, occupant information U1-U3 can be provided 
by the corresponding occupant of the building. Alternatively, 
occupant information U1-U3 can be imported from a human 
resources database or the like. Still further, occupant infor 
mation U1-U3 can be dynamically obtained by communi 
cating With a Wireless device or the like that is unique to a 
particular occupant. 

[0051] In any event, returning to FIG. 2, in step G4 a 
location is obtained for each occupant of the building. In one 
embodiment, the location can be based on the most likely 
location of an occupant Within the building, for example, the 
location of an occupant’s of?ce. Alternatively, the location 
can be obtained and updated dynamically by communicating 
With, for example, a Wireless device carried by the occupant 
as he/she moves throughout the building. Still further, a 
combination of the tW based on his/her office and, When the 
occupant is not in the of?ce, a second location can be based 
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on the current location of the occupant. In this case, occu 
pant information U1-U3 (FIG. 1) could include a status that 
indicates Whether or not the occupant is present at the 
location. It is understood that additional status information 
can also be included in occupant information U1-U3. For 
example, any health problems that the occupant may have 
could be included as status information in occupant infor 
mation U1-U3. 

[0052] Regardless, in step G5, occupant information 
U1-U3 is associated With hierarchical representation 2 (FIG. 
1). In particular, as shoWn in FIG. 1, occupant information 
U1-U3 can be associated With an area node H1-H7 that 
corresponds to the location that Was obtained for the occu 
pant. For example, occupant information U1 can be associ 
ated With sub-area node H6 that corresponds to the location 
of the occupant’s desk, and occupant information U2 can be 
associated With a sub-area node H7 that corresponds to a 
current location of the occupant. 

[0053] Hierarchical representation 2 can also be generated 
dynamically as each user creates his/her user node U1-U5, 
and associates it With a physical location. For example, 
building plan 4 may not be available and/or registration may 
be performed in an unorganiZed manner by multiple users. 
In any event, FIG. 5 shoWs an alternative method for 
generating hierarchical representation 2 (FIG. 1). In step A1, 
a user can enter his/her user information U1-U5 (FIG. 1) by 
using, for example, his/her personal device. In step A2, the 
user can enter location information for his/her corresponding 
location, e.g., his/her office. In one embodiment, the user 
ansWers a series of questions and/or makes a series of 
selections to identify his/her location. Each successive ques 
tion/selection can further limit the physical area of the user’s 
location. For example, the user can be prompted to identify 
the building (e.g., street address), a ?oor, a room number, a 
cubicle number, etc. 

[0054] Continuing With step A3, once entered, the location 
information can be compared to existing area nodes H1-H7 
in hierarchical representation 2 (FIG. 1). In step A4, user 
information U1-U5 (FIG. 1) is associated With the corre 
sponding area node H1-H7 (FIG. 1) When the entered 
location information matches the location information for an 
area node H1-H7 in hierarchical representation 2. When the 
location information does not match any area node H1-H7, 
then in step A5, the user is asked to con?rm the location 
information. If the user indicates that the location informa 
tion is not valid, then processing can return to step A2 to 
obtain corrected location information. HoWever, if the user 
indicates that the location information is correct, then in step 
A6, a neW area node H1-H7 can be added to hierarchical 
representation 2. In particular, the location information can 
be analyZed to determine an appropriate location for the neW 
area node H1-H7. For example, if area nodes H1-H7 exist 
for the speci?ed building and ?oor, but not for the speci?ed 
room number, then the neW area node H1-H7 can be placed 
in hierarchical representation 2 beneath the existing ?oor 
node H2-H3. In step A4, user information U1-U5 can be 
associated With the neW area node H1-H7. 

[0055] Returning to FIG. 1, various interfaces can be 
provided to the user in an effort to ensure the integrity of the 
entered location information. For example, When designat 
ing a location, the user can be presented With a list of 
locations currently having area nodes H1-H7 Within hierar 
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chical representation 2 for each selection. The user can 
select the appropriate location from the list or choose to add 
a neW location. In the latter case, the user can con?rm that 
the entered location information is correct before a corre 
sponding area node H1-H7 is added to hierarchical repre 
sentation 2. For example, an occupant could initially enter 
his/her occupant information U3 and corresponding device 
information D1. Subsequently, the occupant can be 
prompted identify his/her office location. To this extent, the 
occupant could select an entry that corresponds to building 
node H1, and a ?oor that corresponds to ?oor node H2. 
HoWever, hierarchical representation 2 may not already 
include a ?oor area node (e.g., ?oor area node H5) that 
corresponds to the user’s of?ce number for selection. In this 
case, the user can request to enter a neW office number. A 
neW ?oor area node H5 can be added to hierarchical repre 
sentation 2 that corresponds to the neW office number, and 
occupant information U3 can be associated With it. When a 
neW area node H1-H7 is added to hierarchical representation 
2, the user or a designated user can be requested to manually 
enter in additional location information such as directions to 

one or more locations(s) (e.g., stairs, elevator, bathroom, 
etc.), communication information for the area node H1-H7 
(e.g., telephone extension, intercom, netWork address, etc.), 
and the like. 

[0056] FIG. 1 also shoWs user nodes U4-U5 associated 
With hierarchical representation 2 that include user informa 
tion for other users. User information U4-U5 can be asso 
ciated With hierarchical representation 2 in a manner similar 
to occupant information U1-U3. HoWever, user information 
U4-U5 can be associated With an area node H1-H7 based on 
a situation that may occur Within the corresponding area. To 
this extent, user information U4-U5 may correspond to 
occupants or non-occupants of the building. For example, as 
described further beloW With reference to an illustrative 
application, user information U4 can correspond to an 
emergency responder, and be associated With ?oor node H3. 
In this case, user information U4 can be used When an 
emergency event occurs on the ?oor corresponding to ?oor 
node H3. Similarly, user information U5 can correspond to 
a building manager and be used When a problem occurs With 
the building (e.g., a Water leak or heating problem). 

[0057] User information for each user can be stored in a 
user node U1-U5, or can be stored in a user node U1-U5 
having one or more child nodes. In the latter case, each user 
node U1-U5 can include information personal to the user 
(e.g., his/her name), and each child node can include infor 
mation about an item associated With the corresponding 
user. For example, user node U3 is shoWn having a device 
node D1 as a child node. Device node D1 can include device 
information that corresponds to a personal device that can be 
used to contact the corresponding user. Other information 
such as electronic mailing address(es), family member(s), 
etc., could be similarly stored in user node U1-U5 and/or one 
or more child nodes. 

[0058] It is understood that While hierarchical representa 
tion 2 only shoWs user information U1-U5 for a single user 
associated With an area node H1-H7, user information 
U1-U5 for multiple users could be associated With an area 
node H1-H7. For example, ?oor area node H5 could corre 
spond to a conference room, and user information U1-U5 
could be associated With ?oor area node H5 for each 
occupant taking part in a meeting in the conference room. 
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Further, a user could have his/her user information U1-U5 
associated With multiple area nodes H1-H7 in hierarchical 
representation 2 based on his/her location and/or based on 
one or more situations in Which the user is contacted. For 
example, user information U4 could correspond to an occu 
pant of ?oor H3. Similarly, in addition to user information 
U5, the building manager could have his/her information 
associated With an area node H1-H7 that corresponds to 
his/her of?ce location. Information stored in area nodes 
H1-H7, user nodes U1-U5, and/or device node D1 can vary 
based on the applications in Which hierarchical representa 
tion 2 is used. Examples of information that can be included 
Will be discussed further beloW With reference to illustrative 
applications. 
[0059] Numerous alternative hierarchical representations 
are possible. For example, FIG. 6 shoWs a hierarchical 
representation 102 that represents a geographic area such as 
a city. As shoWn, hierarchical representation 102 could 
comprise several levels of area nodes G1-G11 comprising a 
city node G1, Zip code nodes G2-G3, block nodes G4-G5, 
and building nodes G6-G7. In this case, area information can 
be obtained from a city map 6 or the like, and area nodes 
G1-G7 can be linked to city map 6. User information C1-C4 
associated With area nodes G1-G7 could comprise mayor 
information C1 that is associated With city node G1, and 
responder information C2 that is associated With a block 
node G5. Mayor information C1 and/or station information 
C2 can comprise general contact information for an office 
(e.g., mayor’s of?ce, ?re station) that is associated With the 
corresponding geographic area. To this extent, an occupant 
and/or other user can comprise a corporation or the like, 
rather than a particular individual. Further, the occupant/user 
could comprise a hierarchical representation of the corpo 
ration or other entity. 

[0060] Further, ?oor node G9 is shoWn associated With 
responder C3, Which is also associated With room node G11. 
Responder C3 could comprise an occupant of the corre 
sponding ?oor (e.g., in the room represented by room node 
G11) that is a designated foreman or the like. In this case, 
responder C3 could be responsible for ensuring that occu 
pants of ?oor G9 evacuate safely When an emergency event 
occurs. Room node G10 is also shoWn having an associated 
schedule S. Schedule S could comprise, for example, a 
schedule of events (e.g., meetings, courses) that are sched 
uled to occur in room G10. Based on schedule S, users 
C1-C4 that are scheduled to take part in the event can be 
associated With room G10 during the event. 

[0061] When hierarchical representation 102 comprises a 
larger geographic area such as a city, state, etc., some or all 
of user information C1-C4 and/or location information 
G1-G11 could be automatically obtained from a telephone 
directory, a 911 directory, a mailing list, a company direc 
tory, a government directory, etc. Further, in addition or 
alternative to Zip code nodes G2-G3, hierarchical represen 
tation 102 could comprise a level having ?re district nodes. 
This con?guration could be used to readily distinguish 
Which ?re station should be contacted When an emergency 
event is detected. Still further, hierarchical representation 
102 could comprise various hierarchical levels for a school 
district (e.g., school district nodes, school nodes for each 
school in the school district, and/or grade nodes for each 
grade in the school) that Would enable parents to be con 
tacted When an event occurs at a particular school district 
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(e.g., vote for budget), a particular school (e.g., school 
closing early) and/or a particular grade (e.g., class trip 
canceled). When hierarchical representation 102 includes 
one or more school-based levels, user information C1-C4 
can be obtained from student information provided to each 
school. 

[0062] As noted above, user information C1-C4 can com 
prise information on one or more Ways to contact the 
corresponding user. For example, contact information can 
include one or more of: a mailing address, a telephone 
number, an email address, and the like. When an event 
occurs and/or a communication is desired for one or more 

users, the contact information used to contact the corre 
sponding user can be selected based on the reason that the 
user is being contacted. For example, if a user is being 
informed that he/she should evacuate a building, then the 
telephone number(s) can be ?rst used in an attempt to 
quickly contact the user. HoWever, if the user is being 
informed of an upcoming social event, a paper mailing or 
email communication may be preferred. 

[0063] 
[0064] FIG. 3 shoWs an illustrative system 10 for man 
aging occupants of a physical area (e.g., a building). In 
particular, computer 12 can obtain user information U1-U5 
(FIG. 1) about an occupant 42 and/or other user such as an 
emergency responder 48, and store user information U1-U5 
in, for example, storage unit 24. Further, user information 
U1-U5 can be associated With hierarchical representation 2 
(FIG. 1) of the physical area that can also be stored in, for 
example, storage unit 24. Hierarchical representation 2 and 
associated user information U1-U5 can be used to provide 
information on the corresponding users (e.g., occupant 42 
and/or responder 48) as discussed further beloW With refer 
ence to illustrative applications. 

II. OvervieW of an Illustrative System 

[0065] Users such as occupant 42 and/or responder 48 can 
access hierarchical representation 2 (FIG. 1) by using 
devices 44, 46 that communicate With computer 12 using a 
netWork 26. Further, devices 44, 46 can communicate With 
each other either directly over netWork 26 or using computer 
12. To this extent, netWork 26 can comprise any type of 
communications link. For example, some or all of netWork 
26 can comprise an addressable connection in a client-server 

(or server-server) environment that may utiliZe any combi 
nation of Wireline and/or Wireless transmission methods. In 
this instance, computer 12 and devices 44, 46 may utiliZe 
conventional netWork connectivity, such as Token Ring, 
Ethernet, WiFi or other conventional communications stan 
dards. Further, netWork 26 can comprise any type of net 
Work, including the Internet, a Wide area netWork (WAN), a 
local area netWork (LAN), a virtual private netWork (VPN), 
a Wireless netWork, etc. Where computer 12 and/or devices 
44, 46 communicate via the Internet, connectivity could be 
provided by conventional TCP/IP sockets-based protocol, 
and one or more of computer 12 and devices 44, 46 could 
utiliZe an Internet service provider to establish connectivity. 

[0066] As shoWn, computer 12 generally includes a cen 
tral processing unit (CPU) 14, a memory 16, an input/output 
(I/O) interface 18, a bus 20, external I/O devices/resources 
22, and a storage unit 24. CPU 14 may comprise a single 
processing unit, or be distributed across one or more pro 
cessing units in one or more locations, e.g., on a client and 
server. Memory 16 may comprise any knoWn type of data 
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storage and/or transmission media, including magnetic 
media, optical media, random access memory (RAM), read 
only memory (ROM), a data cache, a data object, etc. 
Storage unit 24 may comprise any type of data storage for 
providing storage for information necessary to carry out the 
invention as described herein. As such, storage unit 24 may 
include one or more storage devices, such as a magnetic disk 
drive or an optical disk drive. Moreover, similar to CPU 14, 
memory 16 and/or storage unit 24 may reside at a single 
physical location, comprising one or more types of data 
storage, or be distributed across a plurality of physical 
systems in various forms. Further, memory 16 and/or storage 
unit 24 can include data distributed across, for example, a 
LAN, a WAN or a storage area netWork (SAN) (not shoWn). 

[0067] I/O interface 18 may comprise any system for 
exchanging information to/from one or more external I/O 
devices 22. I/O devices 22 may comprise any knoWn type of 
external device, including speakers, a CRT, LED screen, 
handheld device, keyboard, mouse, voice recognition sys 
tem, speech output system, printer, monitor/display, fac 
simile, pager, communication hardWare/softWare, etc. Bus 
20 provides a communication link betWeen each of the 
components in computer 12 and likeWise may comprise any 
knoWn type of transmission link, including electrical, opti 
cal, Wireless, etc. 

[0068] It is understood that computer 12 is only an illus 
trative representation of a computing device. As a result, 
various combinations of components may be incorporated 
into computer 12. It is also understood that devices 44, 46 
typically include the same elements as shoWn in computer 
12 (e.g., CPU, memory, I/O interface, etc.). These have not 
been separately shoWn and discussed for brevity. Further, it 
is understood that each computer 12 and device 44, 46 
comprises any type of computing device capable of com 
municating With one or more other computing devices, such 
as a server, a desktop computer, a laptop, a handheld device, 
a mobile phone, a pager, a personal digital assistant, etc. 
HoWever, it is understood that if computer 12 or a device 44, 
46 is a handheld device or the like, a display could be 
contained Within computer 12 or device 44, 46, and not as 
an external I/O device 22 as shoWn and described in FIG. 3. 

[0069] Computer 12 is shoWn including an occupant man 
agement system 28 that manages occupants of a physical 
area. Various systems included in occupant management 
system 28 can carry out the method steps shoWn in FIG. 2 
and described above With reference to FIG. 1. For example, 
occupant management system 28 is shoWn including a plan 
system 30 that can obtain a plan of a physical area, such as 
building plan 4 (FIG. 1), as described With reference to step 
G1 (FIG. 2). Occupant management system 28 is also 
shoWn including a hierarchy system 32 that can generate a 
hierarchical representation of the physical area, such as 
hierarchical representation 2 (FIG. 1), as described With 
reference to step G2 (FIG. 2). Further, occupant manage 
ment system 28 is shoWn including a user system 34 for 
obtaining user information such as user information U1-U5 
(FIG. 1) and a corresponding area of the physical area as 
described in steps G3-G4 (FIG. 2), and a merge system 36 
for associating the user information With hierarchical rep 
resentation 2 as described in step G5 (FIG. 2). 

[0070] As Will be discussed further beloW, hierarchical 
representation 2 (FIG. 1) and associated user information 
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U1-U5 (FIG. 1) can be used in various applications. For 
example, hierarchical representation 2 can be used to obtain 
directions from an occupant’s location to another location 
Within the physical area. To this extent, occupant manage 
ment system 28 is shoWn including a directions system 38. 
Further, hierarchical representation 2 can be accessed to 
determine a location of one or more occupants. To this 

extent, occupant management system 28 is shoWn including 
a status system 40 for obtaining a status (e.g., location, 
health) of one or more occupants 42. It is understood that the 
various systems shoWn implemented as part of occupant 
management system 28 are only illustrative systems. As a 
result, additional or feWer systems could be implemented 
based on the desired functionality. Further, one or more 
systems could be combined and/or split into separate sys 
tems that provide the same functionality. Still further, it is 
understood that devices 44, 46 could also include one or 
more systems that provide functionality for the current 
invention. 

[0071] 
[0072] A. Directions and Contact Information 

[0073] Returning to FIG. 1, the information stored at each 
area node H1-H7, and in user nodes U1-U5 can vary based 
on the application in Which hierarchical representation 2 is 
used. In one application, directions system 38 (FIG. 3) can 
use hierarchical representation 2 to provide custom direc 
tions for an occupant 42 (FIG. 3) to move from a particular 
starting location to a destination location. In this case, each 
area node H1-H7 can include information on the exit(s) for 
the corresponding physical area, and can include directions 
from each exit for the area to each entry point for the area 
represented by its parent area node H1-H7. In this manner, 
directions can be efficiently combined using hierarchical 
representation 2 to generate directions from any starting 
location to any destination location. 

III. Applications 

[0074] For example, occupant 42 (FIG. 3) may corre 
spond to occupant information U2, and be located in the area 
represented by sub-area node H7. Further, occupant 42 may 
desire directions from his current location to an area on the 
?oor corresponding to ?oor node H3. In this case, hierar 
chical representation 2 can be used to obtain directions from 
sub-area node H7 to an entry point for ?oor area node H4, 
and from the entry point for ?oor area node H4 to an entry 
point for ?oor node H2 (e.g., an elevator or a staircase). 
These directions can be combined With directions from a 
corresponding entry point for ?oor node H3 to the destina 
tion area located on the ?oor corresponding to ?oor node 
H3. Further, if occupant 42 desires to use a particular entry 
point/exit area (e.g., stairs), then the directions can be 
readily customiZed to use the particular entry point/exit area. 
As is readily apparent, numerous possible routes may be 
selected. To ef?ciently select a short route, the directions to 
each entry point can be sorted from shortest to longest. 
Further, information such as distance and direction (e.g., 
compass direction) can be included in the directions. Various 
algorithms can be used to provide an efficient set of direc 
tions and remove any backtracking that may be included in 
the originally generated directions. 

[0075] In generating directions for an occupant 42 (FIG. 
3), directions system 38 (FIG. 3) can use the area node 
H1-H7 With Which occupant 42 is associated as a default 
starting point. HoWever, occupant 42 can be alloWed to 
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select any starting point. In selecting a destination point, a 
list of common destinations (e.g., bathroom, receptionist, 
building exit, conference room, etc.) can be presented to 
occupant 42 for selection. Further, occupant 42 can select a 
destination point by selecting another occupant’s name, 
entering an office number, selecting an area on building plan 
4, etc. Still further, occupant 42 can broWse area nodes 
H1-H7 and their corresponding areas to determine the name 
of an occupant 42 in a particular office or the like. 

[0076] To this extent, occupant information U1-U3 can 
include the name of the corresponding occupant 42 (FIG. 3). 
Contact information such as information for one or more 

handheld devices, mobile telephones, home telephones, 
email addresses, and/or pagers, a home address, etc., can 
also be included as occupant information U1-U3 and/or as 
one or more child nodes of occupant information U1-U3, 
such as device node D1. Further, occupant information 
U1-U3 and/or one or more child nodes could include a 
present/absent status indicating Whether the corresponding 
occupant 42 is present Within the building, logged into a 
netWork, etc. In this case, a user can determine Which 
contact information may be successful in contacting the 
occupant 42. For example, When a status indicates that 
occupant 42 is currently available on a computer netWork, 
the user could attempt to contact occupant 42 using his/her 
email address. 

[0077] Similarly, user information U4-U5 and/or one or 
more child nodes that are associated With portions of the 
physical area can also include some or all of the contact 
information stored in occupant information U1-U3. User 
information U4-U5 can also include information that iden 
ti?es the one or more situations in Which the corresponding 
user should be contacted. In this manner, a user can select 
the appropriate user that should be contacted based on the 
current situation, and also ef?ciently obtain the contact 
information for the user. 

[0078] One or more area nodes H1-H7 could also include 
contact information for the corresponding area. Alterna 
tively, this information could be included in one or more 
child nodes of an area node H1-H7 as shoWn With device 
node D1. For example, sub-area node H6 could correspond 
to an office. As a result, telephone information such as an 
extension number for the office, computer information such 
as a netWork address for a netWork outlet located in the 
office, and the like can be stored in area node H6 or a child 
node. In this case, When a user seeks to contact occupant 42 
(FIG. 3), contact information stored in both the occupant 
information U1-U3 for occupant 42, and the area node 
H1-H7 corresponding to the location of occupant 42 can be 
provided to the user. Other contact information can also be 
included in one or more area nodes H1-H7. For example, 
information on an intercom installed in an area could be 

associated With the corresponding area node H1-H7. When 
the user associated With user information U4-U5 is an 
occupant of the physical area, the contact information for the 
user’s location can also be provided to a user. It is under 
stood that When the user is not an occupant of the physical 
area, his/her personal contact information could include 
contact information for his/her location (e.g., office tele 
phone number). As a result, various options for contacting a 
particular occupant or other individual related to a physical 
area can be readily stored and retrieved using hierarchical 
representation 2. 














