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Description

BACKGROUND INFORMATION

1. Field:

[0001] The present disclosure relates generally to
managing objects and, in particular, to programming
components in objects. Still more particularly, the present
disclosure relates to a method and apparatus for pro-
gramming components based on locations for the com-
ponents in an object.

2. Background:

[0002] Typically, manufacturing structures for objects
involves assembling numerous parts together to form the
structures. For example, during the manufacturing of an
aircraft, parts may be assembled to form different struc-
tures for the aircraft. For example, a wing of an aircraft
may have skin panels, spars, ribs, fasteners, and other
suitable types of parts. Further, sensors, controls, and
other components may be installed in the aircraft. With
the large number of parts used to assemble an aircraft,
operators may perform numerous operations to assem-
ble and/or configure the parts for the aircraft.
[0003] For example, without limitation, with sensors,
environmental controls, switches, lights, and other com-
ponents, operators may install wires between these dif-
ferent components. For example, a wire may connect a
switch to a light. Additionally, a control panel may be con-
nected to an in-flight entertainment system in the cabin.
[0004] This process may take more time than desired.
An operator may misidentify a part and/or connection be-
tween parts with this type of process. For example, with-
out limitation, if an operator connecting switches to lights
in an aircraft cabin misidentifies a light switch and light
pairing, the operator may connect wires for a light switch
to an incorrect light. Inspections after the operations have
occurred may be performed to verify wiring connections
between components. When an inspection identifies the
incorrect connection between the light switch and the
light, rework of the wiring connections between the dif-
ferent components may need to be performed. This sit-
uation may increase the time and cost for performance
of these operations.
[0005] Document US 6 167 464 shows a mobile human
machine interface for a monitoring operation of a spatially
distributed control system in a factory or the like providing
a location signal to a central processor holding the control
program and relevant I/O data. Based on that location
signal, the mobile HMI receives data relevant to the ma-
chines near its location. As the user moves through the
factory, its location signal changes and the data and pro-
gram which it executes changes accordingly. The user
may identify him or herself to the mobile HMI providing
for a second degree of discrimination in the type of data
provided to the mobile HMI.

[0006] Further, document US 2009/0065578 A1 shows
a method of accessing an element in a process control
environment using a portable communicator including
defining a plurality of control areas within the process
control environment, determining a position of a user op-
erating a portable communicator with respect to one or
more of the control areas, establishing an identity of the
user, and selectively allowing the user to access an ele-
ment within the process control environment via the port-
able communicator depending on the determined posi-
tion of the user with respect to the one or more control
areas and on the identity of the user.Therefore, it would
be desirable to have a method and apparatus that takes
into account at least some of the issues discussed above,
as well as possibly other issues.
[0007] Document US 2010/0102980 A1 shows a sys-
tem and method for determining the position and orien-
tation of a handheld device relative to a known object is
presented.

SUMMARY

[0008] Therefore, a method according to claim 1 and
an apparatus according to claim 8 are provided.
[0009] In one illustrative embodiment, a method for
managing a programmable component may be present.
A location on an object may be identified using a pro-
gramming unit based on a position of the programming
unit with respect to the object. Programming information
for the programmable component may be identified
based on the location on the object. The programmable
component may be programmed using the programming
information for the programmable component.
[0010] In another illustrative embodiment, an appara-
tus may comprise a programming unit and a component
manager. The programming unit may be configured to
identify a location on an object based on a position of the
programming unit with respect to the object. The com-
ponent manager may be configured to identify program-
ming information for a programmable component based
on the location on the object. The component manager
may be further configured to program the programmable
component using the programming information for the
programmable component.
[0011] In yet another illustrative embodiment, a meth-
od for programming a programmable component in an
aircraft may be present. A programming unit may be
pointed at a location on an object in the aircraft. The lo-
cation on the object may be identified based on a position
of the programming unit pointed at the programmable
component and a distance between the programming
unit and the location on the object. Programming infor-
mation may be identified for the programmable compo-
nent based on the location on the object by identifying
an association between the location on the object and a
number of points in a point cloud for the object and iden-
tifying the programming information for the programma-
ble component using the component identification asso-
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ciated with the number of points in the point cloud and
the database. The number of points in the point cloud
may be associated with a component identification stored
in a database. The programming information may com-
prise at least one of an identifier, control code, a program,
and a configuration file. The programmable component
may be programmed using the programming information
for the programmable component by sending the pro-
gramming information to the programmable component
over a communications link with the programmable com-
ponent or sending the programming information to the
programmable component by a human operator. The
programmable component may be selected from one of
a switch, a sensor, an in-flight entertainment unit, a light,
and a controller. Identifier information may be obtained
for the programmable component over the communica-
tions link established with the programmable component.
The identifier information may comprise at least one of
a media access code, a serial number, a part number, a
processor serial number, a model number, an identifica-
tion of a type of component, and a code.
[0012] In yet another illustrative embodiment, an air-
craft component programming system may comprise a
programming unit and a component manager. The pro-
gramming unit may be configured to be pointed at a lo-
cation on an object in an aircraft. The programming unit
may be further configured to identify the location on the
object based on a position of the programming unit with
respect to the object. The programming unit may be con-
figured to obtain identifier information for a programma-
ble component over a communications link established
with the programmable component. The programmable
component may be selected from one of a switch, a sen-
sor, an in-flight entertainment unit, a light, and a control-
ler. The identifier information may be selected from at
least one of a media access code, a serial number, a part
number, a processor serial number, a model number, an
identification of a type of component, and a code. The
component manager may be configured to identify pro-
gramming information for the programmable component
based on the location on the object by identifying an as-
sociation between the location on the object and a
number of points in a point cloud for the object and iden-
tifying the programming information for the programma-
ble component using the component identification asso-
ciated with the number of points in the point cloud and
the database. The number of points in the point cloud
may be associated with a component identification stored
in a database. The programming information may com-
prise at least one of an identifier, a control code, a pro-
gram, and a configuration file. The component manager
may be further configured to program the programmable
component using the programming information for the
programmable component by sending the programming
information to the programmable component over the
communications link established with the programmable
component or sending the programming information to
the programmable component by a human operator.

[0013] In summary, according to one aspect of the in-
vention there is provided a method for managing a pro-
grammable component, the method including identifying
a location on an object using a programming unit based
on a position of the programming unit with respect to the
object; identifying programming information for the pro-
grammable component based on the location on the ob-
ject; and programming the programmable component us-
ing the programming information for the programmable
component.
[0014] Advantageously, the method wherein identify-
ing the location on the object includes identifying the lo-
cation on the object using the position of the programming
unit with respect to the object and a distance between
the programming unit and the location on the object.
[0015] Advantageously, the method wherein identify-
ing the location on the object includes pointing the pro-
gramming unit at the location on the object; and identi-
fying the location on the object using the position of the
programming unit with respect to the object with the pro-
gramming unit pointed at the object.
[0016] Advantageously, the method wherein program-
ming the programmable component using the program-
ming information for the programmable component in-
cludes sending the programming information to the pro-
grammable component over a communications link with
the programmable component.
[0017] Advantageously, the method wherein program-
ming the programmable component using the program-
ming information for the programmable component in-
cludes sending the programming information to the pro-
grammable component by a human operator.
[0018] Advantageously, the method wherein identify-
ing the programming information for the programmable
component based on the location on the object includes
identifying an association between the location on the
object and a number of points in a point cloud for the
object, wherein the number of points in the point cloud
is associated with a component identification stored in a
database; identifying the programming information for
the programmable component using the component
identification associated with the number of points in the
point cloud and the database.
[0019] Advantageously, the method further including
associating identifier information for the programmable
component with at least one of the location on the object,
the component identification, and the number of points
in the point cloud.
[0020] Advantageously, the method further including
installing the programmable component at the location
on the object after programming the programmable com-
ponent using the programming information for the pro-
grammable component.
[0021] Advantageously, the method further including
obtaining identifier information for the programmable
component over a communications link established with
the programmable component, wherein the identifier in-
formation comprises at least one of a media access code,
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a serial number, a part number, a processor serial
number, a model number, an identification of a type of
component, and a code.
[0022] Advantageously, the programming information
comprises at least one of an identifier, a control code, a
program, and a configuration file.
[0023] Advantageously, the programmable compo-
nent is a first programmable component that interacts
with a second programmable component and wherein
the programming information configures the first pro-
grammable component to interact with the second pro-
grammable component.
[0024] Advantageously, the programmable compo-
nent is selected from one of a switch, a sensor, an in-
flight entertainment unit, a light, and a controller.
[0025] According to another aspect of the invention,
there is provided an apparatus including a programming
unit configured to identify a location on an object based
on a position of the programming unit with respect to the
object; and a component manager configured to identify
programming information for a programmable compo-
nent based on the location on the object; and program
the programmable component using the programming
information for the programmable component.
[0026] Advantageously, the apparatus is is configured
to identify the location on the object based on the position
of the programming unit with respect to the object, the
programming unit is configured to identify the location on
the object using the position of the programming unit with
respect to the object and a distance between the pro-
gramming unit and the location on the object.
[0027] Advantageously, the programming unit is con-
figured to be pointed at the location on the object to iden-
tify the location on the object using the position of the
programming unit with respect to the object.
[0028] Advantageously, the apparatus is configured to
program the programmable component using the pro-
gramming information for the programmable component,
the component manager is configured to send the pro-
gramming information to the programmable component
from the programming unit over a communications link
between the programming unit and the programmable
component.
[0029] Advantageously, the apparatus is configured to
program the programmable component using the pro-
gramming information for the programmable component,
the component manager is configured to send the pro-
gramming information to a portable storage device in
which a human operator is configured to transfer the pro-
gramming information from the portable storage device
to the programmable component.
[0030] Advantageously, the apparatus is configured to
identify the programming information for the programma-
ble component based on the location on the object, the
component manager is configured to identify an associ-
ation between the location on the object and a number
of points in a point cloud for the object, wherein the
number of points in the point cloud is associated with a

component identification stored in a database; and iden-
tify the programming information for the programmable
component using the component identification associat-
ed with the number of points in the point cloud and the
database.
[0031] Advantageously, the component manager is
further configured to associate identifier information for
the programmable component with at least one of the
location on the object, the component identification, and
the number of points in the point cloud.
[0032] Advantageously, the programming unit is fur-
ther configured to obtain identifier information for the pro-
grammable component over a communications link es-
tablished with the programmable component.
[0033] Advantageously, the identifier information is se-
lected from at least one of a media access code, a serial
number, a part number, a processor serial number, a
model number, an identification of a type of component,
and a code.
[0034] Advantageously, the programming information
comprises at least one of an identifier, a control code, a
program, and a configuration file.
[0035] Advantageously, the programmable compo-
nent is a first programmable component that interacts
with a second programmable component and wherein
the programming information configures the first pro-
grammable component to interact with the second pro-
grammable component.
[0036] Advantageously, the programmable compo-
nent is selected from one of a switch, a sensor, an in-
flight entertainment unit, a light, and a controller.
[0037] According to yet another aspect of the invention,
there is provided a method for programming a program-
mable component in an aircraft, the method including
pointing a programming unit at a location on an object in
the aircraft; identifying the location on the object based
on a position of the programming unit pointed at the pro-
grammable component and a distance between the pro-
gramming unit and the location on the object; identifying
programming information for the programmable compo-
nent based on the location on the object by: identifying
an association between the location on the object and a
number of points in a point cloud for the object in which
the number of points in the point cloud is associated with
a component identification stored in a database; and
identifying the programming information for the program-
mable component using the component identification as-
sociated with the number of points in the point cloud and
the database in which the programming information com-
prises at least one of an identifier, a control code, a pro-
gram, and a configuration file; programming the program-
mable component using the programming information for
the programmable component by sending the program-
ming information to the programmable component over
a communications link with the programmable compo-
nent or sending the programming information to the pro-
grammable component by a human operator in which
the programmable component is selected from one of a
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switch, a sensor, an in-flight entertainment unit, a light,
and a controller; and obtaining identifier information for
the programmable component over the communications
link established with the programmable component,
wherein the identifier information comprises at least one
of a media access code, a serial number, a part number,
a processor serial number, a model number, an identifi-
cation of a type of component, and a code.
[0038] According to still another aspect of the inven-
tion, there is provided a n aircraft component program-
ming system including a programming unit configured to
be pointed at a location on an object in an aircraft; identify
the location on the object based on a position of the pro-
gramming unit with respect to the object; and obtain iden-
tifier information for a programmable component over a
communications link established with the programmable
component in which the programmable component is se-
lected from one of a switch, a sensor, an in-flight enter-
tainment unit, a light, and a controller and in which the
identifier information is selected from at least one of a
media access code, a serial number, a part number, a
processor serial number, a model number, an identifica-
tion of a type of component, and a code; and a component
manager configured to identify programming information
for the programmable component based on the location
on the object by identifying an association between the
location on the object and a number of points in a point
cloud for the object in which the number of points in the
point cloud is associated with a component identification
stored in a database and identifying the programming
information for the programmable component using the
component identification associated with the number of
points in the point cloud and the database in which the
programming information comprises at least one of an
identifier, a control code, a program, and a configuration
file; and program the programmable component using
the programming information for the programmable com-
ponent by sending the programming information to the
programmable component over the communications link
established with the programmable component or send-
ing the programming information to the programmable
component by a human operator.
[0039] The features and functions can be achieved in-
dependently in various embodiments of the present dis-
closure or may be combined in yet other embodiments
in which further details may be seen with reference to
the following description and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] The novel features believed characteristic of the
illustrative embodiments are set forth in the appended
claims. The illustrative embodiments, however, as well
as a preferred mode of use, further objectives, and fea-
tures thereof will best be understood by reference to the
following detailed description of an illustrative embodi-
ment of the present disclosure when read in conjunction
with the accompanying drawings, wherein:

Figure 1 is an illustration of a component manage-
ment environment in accordance with an illustrative
embodiment;
Figure 2 is an illustration of a programming unit in
accordance with an illustrative embodiment;
Figure 3 is an illustration of an aircraft in accordance
with an illustrative embodiment;
Figure 4 is an illustration of a cabin in an aircraft in
accordance with an illustrative embodiment;
Figure 5 is an illustration of passenger seating in a
cabin in accordance with an illustrative embodiment;
Figure 6 is an illustration of an object management
environment in accordance with an illustrative em-
bodiment;
Figure 7 is an illustration of a point cloud generation
system in accordance with an illustrative embodi-
ment;
Figure 8 is an illustration of a point cloud in accord-
ance with an illustrative embodiment;
Figure 9 is an illustration of a flowchart of a process
for managing a programmable component in accord-
ance with an illustrative embodiment;
Figure 10 is an illustration of a flowchart of a process
for identifying programming information for a pro-
grammable component in accordance with an illus-
trative embodiment;
Figure 11 is an illustration of a flowchart for process-
ing identifier information in accordance with an illus-
trative embodiment;
Figure 12 is an illustration of a flowchart of a process
for managing information about an object in accord-
ance with an illustrative embodiment;
Figure 13 is an illustration of a flowchart of a process
for associating a location with a number of parts in
accordance with an illustrative embodiment;
Figure 14 is an illustration of a flowchart of a process
for generating data for a point cloud in accordance
with an illustrative embodiment;
Figure 15 is an illustration of a flowchart of a process
for generating data for a point cloud in accordance
with an illustrative embodiment;
Figure 16 is an illustration of a data processing sys-
tem in accordance with an illustrative embodiment;
Figure 17 is an illustration of an aircraft manufactur-
ing and service method in accordance with an illus-
trative embodiment; and
Figure 18 is an illustration of an aircraft in which an
illustrative embodiment may be implemented.

DETAILED DESCRIPTION

[0041] The different illustrative embodiments recog-
nize and take into account one or more different consid-
erations. For example, the different illustrative embodi-
ments recognize and take into account that rather than
relying on direct connections between components, com-
ponents may be configured to interact with each other.
The different illustrative embodiments recognize and
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take into account that one component may be pro-
grammed to recognize another component and interact
with that component. The communication between those
two components may be performed through a network,
wireless connections, or some other suitable type of me-
dia. In this manner, components may be movable to dif-
ferent locations and reprogrammed as desired.
[0042] The different illustrative embodiments also rec-
ognize and take into account that the programmability of
components may reduce the amount of time needed to
install the components. The different illustrative embod-
iments recognize and take into account, however, that
programming the components may require more time
than desired.
[0043] Therefore, the different illustrative embodi-
ments may provide a method and apparatus for manag-
ing a component. In one illustrative embodiment, a meth-
od for managing a programmable component may be
present. A location on an object may be identified using
a programming unit based on a position of the program-
ming unit with respect to the object. Programming infor-
mation for the programmable component may be identi-
fied based on the location on the object. The program-
mable component may be programmed using the pro-
gramming information for the programmable component.
[0044] With reference now to the figures and, in par-
ticular, with reference to Figure 1, an illustration of a com-
ponent management environment is depicted in accord-
ance with an illustrative embodiment. In this illustrative
example, component management environment 100
may be an environment in which components 102 for
platform 104 may be managed. In this illustrative exam-
ple, platform 104 may take the form of aircraft 106. In
these illustrative examples, components 102 may be pro-
grammable components 108. As used herein, a "pro-
grammable component" may be any component or de-
vice that may be programmed to operate in a desired
manner.
[0045] Programmable component 128 may be an ex-
ample of one of programmable components 108. Pro-
grammable component 128 may take a number of differ-
ent forms. For example, without limitation, programmable
component 128 may take the form of a switch, a control-
ler, a sensor, a computer, an environmental control unit,
an in-flight entertainment unit, a light, or some other suit-
able type of device that may be programmable.
[0046] Further, programmable component 128 may in-
clude hardware 109, software 110, or a combination of
the two. In some cases, hardware 109 and/or software
110 may allow programmable component 128 to be pro-
grammed to interact with other programmable compo-
nents in programmable components 108 in a desired
manner.
[0047] For example, without limitation, programming
programmable components 108 may generate associa-
tions between programmable components 108 that allow
programmable components 108 to interact with each oth-
er. In these illustrative examples, one component inter-

acting with another component may include a number of
different actions. As one illustrative example, first pro-
grammable component 144 in programmable compo-
nents 108 may require programming to interact with sec-
ond programmable component 146 in programmable
components 108. First programmable component 144
interacting with second programmable component 146
may include, for example, without limitation, first pro-
grammable component 144 sending a command to, re-
ceiving a command from, sending information to, receiv-
ing information from, and performing other suitable ac-
tions in association with second programmable compo-
nent 146.
[0048] In these illustrative examples, the programming
of programmable components 108 may depend on loca-
tions 112 in platform 104 selected for programmable
components 108. For example, without limitation, loca-
tions 112 may be the locations at which programmable
components 108 are to be installed in platform 104 and
the locations at which programmable components 108
have already been installed in platform 104.
[0049] Locations 112 in platform 104 may include lo-
cations on one or more objects in platform 104. As one
illustrative example, location 130 of locations 112 in plat-
form 104 may be a location on object 133. Object 133
may be an object in platform 104. For example, without
limitation, when platform 104 takes the form of aircraft
106, object 133 may be a storage cabinet, an overhead
bin, a seat, or some other suitable type of object in aircraft
106.
[0050] In other examples, object 133 may be or may
form part of aircraft 106. For example, without limitation,
object 133 may be a fuselage for aircraft 106, a surface
of aircraft 106, or a wing of aircraft 106.
[0051] In some illustrative examples, at least some of
programmable components 108 may be interchangeable
with each other in at least some of locations 112. For
example, without limitation, first programmable compo-
nent 144 and second programmable component 146 may
be a same type of component. Location 113 of locations
112 in platform 104 may be designated for this particular
type of component.
[0052] As a result, either first programmable compo-
nent 144 or second programmable component 146 may
be selected for installation at location 113 prior to these
two programmable components being programmed.
Once one of these two programmable components has
been selected for location 113 in platform 104, the pro-
grammable component selected may then be pro-
grammed based on location 113.
[0053] In these illustrative examples, component man-
ager 121 may be configured to manage programmable
components 108. Component manager 121 may be im-
plemented in hardware, software, or a combination of the
two. Further, component manager 121 may be imple-
mented in programming unit 114, computer system 136,
or a combination of the two.
[0054] Programming unit 114 may be a portable sys-

9 10 



EP 2 845 061 B1

7

5

10

15

20

25

30

35

40

45

50

55

tem. For example, without limitation, programming unit
114 may take the form of a handheld computer configured
to be held and carried by an operator, such as human
operator 116. Computer system 136 may be one or more
computers. When more than one computer is present in
computer system 136, these computers may be in com-
munication with each other through a medium, such as
a network.
[0055] In one illustrative example, a portion of compo-
nent manager 121 may be implemented in programming
unit 114, while another portion of component manager
121 may be implemented in computer system 136. Pro-
gramming unit 114 and computer system 136 may be
configured to communicate using wireless communica-
tions link 140. In this manner, the portion of component
manager 121 implemented in programming unit 114 may
be configured to communicate and exchange information
with the portion of component manager 121 implemented
in computer system 136.
[0056] Component manager 121 may be configured to
identify the programming information needed to program
programmable components 108 based on locations 112
in platform 104. In these illustrative examples, locations
112 may be identified with respect to object coordinate
system 124. In particular, locations 112 may be identified
using coordinates 125 in object coordinate system 124.
[0057] In some illustrative examples, coordinates 125
in object coordinate system 124 may be based on number
of reference points 126 in platform 104. As used herein,
a "number of’ items means one or more items. As one
illustrative example, number of reference points 126 may
be one or more reference points. In other illustrative ex-
amples, object coordinate system 124 may be defined
by a model for platform 104, such as, for example, without
limitation, a computer-aided design (CAD) model for plat-
form 104.
[0058] In these illustrative examples, component man-
ager 121 may be configured to obtain identifications of
locations 112 using programming unit 114. Programming
unit 114 may be configured to identify one of locations
112 based on position 118 of programming unit 114. Po-
sition 118 may be a position in platform 104 and/or a
position with respect to an object in platform 104, such
as object 133.
[0059] Position 118 may include location 120 of pro-
gramming unit 114 and/or orientation 122 of program-
ming unit 114 in these illustrative examples. Location 120
of programming unit 114 may be identified with respect
to object coordinate system 124.
[0060] Programming unit 114 may identify position 118
in a number of different ways. For example, without lim-
itation, programming unit 114 may be placed at a refer-
ence point in number of reference points 126 or may be
pointed at a reference point in number of reference points
126 to identify location 120 of programming unit 114 using
coordinates 125 in object coordinate system 124. Move-
ment of programming unit 114 within platform 104 may
result in programming unit 114 reidentifying location 120

using coordinates 125 for object coordinate system 124.
[0061] In one illustrative example, human operator 116
may point programming unit 114 at one of locations 112,
such as, for example, without limitation, location 130 on
object 133 in platform 104. Programming unit 114 may
identify location 130 with respect to object coordinate
system 124 based on position 118 of programming unit
114 with respect to object 133 with programming unit 114
pointed at location 130. Further, programming unit 114
may also use distance 131 between programming unit
114 and location 130 to identify location 130.
[0062] Component manager 121 may use location 130
identified by programming unit 114 to identify the pro-
gramming information needed to program one of pro-
grammable components 108 for use at location 130. In
particular, component manager 121 may associate loca-
tion 130 on object 133 with number of points 152 in points
150 in point cloud 138.
[0063] Points 150 in point cloud 138 may represent the
components for use in platform 104. In these illustrative
examples, points 150 may be defined using coordinates
125 in object coordinate system 124. Number of points
152 associated with location 130 may be one or more
points in points 150 in point cloud 138 that are closest to
location 130 with respect to object coordinate system
124.
[0064] Points 150 may be associated with component
identifications 139. Component identifications 139 may
be stored in database 134. In one illustrative example,
number of points 152 associated with location 130 on
object 133 may be associated with identification 154 in
component identifications 139.
[0065] In these illustrative examples, identification 154
may include component identifier 156. Component iden-
tifier 156 may include at least one of a media access
code, a serial number, a part number, a processor serial
number, a model number, an identification of a type of
component, a code, and other suitable information.
[0066] As used herein, the phrase "at least one of’,
when used with a list of items, means different combina-
tions of one or more of the listed items may be used and
only one of each item in the list may be needed. For
example, "at least one of item A, item B, and item C" may
include, for example, without limitation, item A, or item A
and item B. This example also may include item A, item
B, and item C, or item B and item C. In other examples,
"at least one of’ may be, for example, without limitation,
two of item A, one of item B, and ten of item C; four of
item B and seven of item C; and other suitable combina-
tions.
[0067] Component identifier 156 may be used to iden-
tify which of programmable components 108 belongs at
location 130 on object 133. In this illustrative example,
component identifier 156 may indicate that programma-
ble component 128 belongs at location 130. In this man-
ner, points 150 in point cloud 138 may be associated with
and/or represent components 102.
[0068] Further, in these illustrative examples, identifi-
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cation 154 may also include programming information
132. Component manager 121 may retrieve program-
ming information 132 from database 134 and associate
programming information 132 with location 130 on object
133. More specifically, component manager 121 may use
programming information 132 to program programmable
component 128 for use at location 130 on object 133.
[0069] Of course, in other illustrative examples, pro-
gramming information 132 may not be included in iden-
tification 154 but may be associated with identification
154 in database 134. Component manager 121 may as-
sociate location 130 with number of points 152 to obtain
identification 154 and use identification 154 to obtain pro-
gramming information 132.
[0070] Component manager 121 may be configured to
manage database 134, programming information 132 in
database 134, component identifications 139, point cloud
138, and/or other suitable information for use in manag-
ing programmable components 108. Depending on the
implementation, component manager 121 may be con-
figured to retrieve and store at least a portion of the in-
formation stored in database 134 in programming unit
114. For example, without limitation, component manag-
er 121 may be configured to retrieve and store program-
ming information 132 for programmable component 128
in programming unit 114.
[0071] Programmable component 128 may be pro-
grammed using programming information 132 in a
number of different ways. In one illustrative example,
component manager 121 may use programming infor-
mation 132 to program programmable component 128.
For example, without limitation, component manager 121
may send programming information 132 to programma-
ble component 128 from programming unit 114 using
communications link 142. Communications link 142 may
be selected from one of a wired communications link, a
wireless communications link, an optical communica-
tions link, or some other suitable type of communications
link.
[0072] As another example, programming information
132 stored in programming unit 114 by component man-
ager 121 may be sent to programmable component 128
by human operator 116. In particular, human operator
116 may view programming information 132 using pro-
gramming unit 114 and enter programming information
132 into programmable component 128 directly.
[0073] As yet another example, human operator 114
may transfer programming information 132 from pro-
gramming unit 114 to programmable component 128 us-
ing portable storage device 157. Portable storage device
157 may take the form of, for example, without limitation,
a flash drive, a thumb drive, a memory card, or some
other suitable type of portable storage device.
[0074] In this manner, programmable components 108
may be programmed based on locations 112 at which
programmable components 108 belong. Programming
of programmable components 108 may configure pro-
grammable components 108 to operate as desired.

[0075] For example, without limitation, programming
of first programmable component 144 may configure first
programmable component 144 to interact with second
programmable component 146. In one illustrative exam-
ple, first programmable component 144 may interact with
second programmable component 146 by controlling
second programmable component 146. In yet another
example, first programmable component 144 may be
programmed to be controlled by and/or receive com-
mands from second programmable component 146. Fur-
ther, first programmable component 144 may be pro-
grammed to recognize and perform operations based on
information received from second programmable com-
ponent 146.
[0076] In these illustrative examples, programmable
components 108 may be installed prior to and/or after
programming of programmable components 108. In one
illustrative example, if programmable component 128 is
not already installed at location 130 at the time of pro-
gramming, programmable component 128 may be in-
stalled at location 130 after component manager 121 pro-
grams programmable component 128.
[0077] In some cases, programmable component 128
may already be installed at location 130 prior to program-
ming of programmable component 128. For example,
without limitation, human operator 116 may point pro-
gramming unit 114 at programmable component 128 at
location 130 to identify location 130.
[0078] However, programmable component 128 need
not be visible to human operator 116 when human oper-
ator 116 is operating programming unit 114. For example,
without limitation, programmable component 128 may be
hidden by an object or structure in platform 104, such as
a panel, a cover, or some other structure. In this example,
location 130 at which programmable component 128 is
pointed may be an approximate location of programma-
ble component 128.
[0079] Programming unit 114 may identify program-
mable component 128 based on location 130, even
though location 130 may not be an exact location of pro-
grammable component 128. Instead, location 130 may
be an approximate location of programmable component
128.
[0080] As a result, number of points 152 in point cloud
138 that are associated with location 130 need not have
substantially the same coordinates as location 130 with
respect to object coordinate system 124. Rather, number
of points 152 may be the number of points in point cloud
138 closest to location 130 within selected tolerances. In
this manner, programming unit 114 may identify pro-
grammable component 128 even though programmable
component 128 may not be clearly visible.
[0081] Further, programming unit 114 may obtain iden-
tifier information 158 from programmable component
128. Identifier information 158 may include any informa-
tion that can be used to identify programmable compo-
nent 128. For example, without limitation, identifier infor-
mation 158 may include at least one of a media access
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code, a serial number, a part number, a processor serial
number, a model number, an identification of a type of
component, a code, and other suitable information.
[0082] Component manager 121 may store identifier
information 158 obtained by programming unit 114 in da-
tabase 134. As one illustrative example, component
manager 121 may store identifier information 158 in com-
ponent identifier 156. In some cases, component man-
ager 121 may associate identifier information 158 for pro-
grammable component 128 with number of points 152
associated with location 130 at which programmable
component 128 is installed.
[0083] In this manner, inventory 160 of programmable
components 108 for platform 104 may be generated. In-
ventory 160 may be stored in database 134. Inventory
160 may be used for maintenance, upgrades, and other
suitable purposes.
[0084] With programming unit 114 and component
manager 121, programming of programmable compo-
nents 108 may be performed without human operator
116 looking up and entering programming information,
such as programming information 132. Instead, program-
ming information 132 may be supplied to programming
unit 114 based on an identification of programmable com-
ponent 128. Thereafter, programming unit 114 and/or hu-
man operator 116 may send programming information
132 to programmable component 128 to configure pro-
grammable component 128. In this manner, program-
ming of programmable components 108 may be per-
formed more quickly and/or with less errors as compared
to currently available methods for configuring program-
mable components 108.
[0085] The illustration of component management en-
vironment 100 in Figure 1 is not meant to imply physical
or architectural limitations to the manner in which an il-
lustrative embodiment may be implemented. Other com-
ponents in addition to or in place of the ones illustrated
may be used. Some components may be unnecessary.
Also, the blocks are presented to illustrate some func-
tional components. One or more of these blocks may be
combined, divided, or combined and divided into different
blocks when implemented in an illustrative embodiment.
[0086] For example, first programmable component
144 may be configured to control a number of additional
components in addition to second programmable com-
ponent 146. In still other illustrative examples, at least a
portion of database 134 may be located locally in pro-
gramming unit 114 rather than on computer system 136.
In another illustrative example, database 134 and point
cloud 138 may be combined into a single model and/or
database.
[0087] In different illustrative embodiments, platform
104 may take other forms other than aircraft 106. For
example, without limitation, other illustrative embodi-
ments may be applied to a mobile platform, a stationary
platform, a land-based structure, an aquatic-based struc-
ture, a space-based structure, and/or some other suitable
platform. More specifically, the different illustrative em-

bodiments may be applied to, for example, without limi-
tation, a submarine, a bus, a personnel carrier, a tank, a
train, an automobile, a spacecraft, a space station, a sat-
ellite, a surface ship, a bridge, a power plant, a dam, a
manufacturing facility, a building, an airport, and/or some
other suitable platform.
[0088] With reference now to Figure 2, an illustration
of a programming unit is depicted in accordance with an
illustrative embodiment. As depicted, programming unit
114 may comprise portable housing 202, storage system
204, sensor system 206, processor unit 208, communi-
cations unit 209, and display system 210.
[0089] Portable housing 202 may be movable and, in
particular, may be capable of being carried by, worn by,
and/or otherwise moved around by a human operator,
such as human operator 116 in Figure 1, using program-
ming unit 114. For example, portable housing 202 may
be configured to be handheld housing 212 or some other
suitable type of housing.
[0090] As depicted, storage system 204, sensor sys-
tem 206, processor unit 208, and display system 210
may be associated with portable housing 202. When one
component is "associated" with another component, the
association may be a physical association in these de-
picted examples. For example, a first component, stor-
age system 204, may be considered to be associated
with a second component, portable housing 202, by be-
ing secured to the second component, bonded to the
second component, mounted to the second component,
welded to the second component, fastened to the second
component, and/or connected to the second component
in some other suitable manner. The first component also
may be connected to the second component using a third
component. The first component may also be considered
to be associated with the second component by being
formed as part of and/or an extension of the second com-
ponent.
[0091] Programmer 213 in processor unit 208 may be
configured to control operation of programming unit 114.
In this illustrative example, programmer 213 may be soft-
ware run by processor unit 208 to control the operation
of programming unit 114. In other examples, programmer
213 may be hardware in processor unit 208 or a combi-
nation of hardware and software.
[0092] Processor unit 208 may be implemented using
a number of processors, a multi-processor core, or some
other type of processor. Further, in some illustrative ex-
amples, processor unit 208 may be implemented using
a hardware device that does not need software to run.
For example, processor unit 208 may be a number of
circuits configured to perform desired functions and/or
processes. This number of circuits may include, for ex-
ample, at least one of an integrated circuit, an application
specific integrated circuit, a programmable array logic, a
programmable logic array, a general logic array, a field
programmable gate array, a programmable logic device,
a complex programmable logic device, a programmable
logic controller, a macrocell array, and other suitable
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types of circuits.
[0093] Storage system 204 may include number of
storage devices 214. Number of storage devices 214
may be configured to store information 216. Information
216 may include at least one of, for example, without
limitation, a model for an object, a point cloud for an ob-
ject, a file, a report, an image, video data, audio data,
sensor data, and other suitable types of information. In
these illustrative examples, storage system 204 may
store programming information 218.
[0094] As depicted, sensor system 206 may be con-
figured to generate data 220. Camera system 222, audio
system 224, distance measurement system 226, and/or
laser measurement system 228 in sensor system 206
may generate data 220. Data 220 may include, for ex-
ample, without limitation, images, video data, audio data,
measurements, amplitudes of detected response sig-
nals, and other suitable types of data.
[0095] Camera system 222 may be configured to gen-
erate images and/or video data. Audio system 224 may
be configured to detect sounds, such as, for example,
without limitation, the voice of an operator.
[0096] Distance measurement system 226 may be
configured to identify a distance between programming
unit 114 and a component. Distance measurement sys-
tem 226 may take the form of laser measurement system
228. Various systems may be used to implement laser
measurement system 228. Laser measurement system
228 may include, for example, without limitation, laser
detection and ranging (LADAR) system 230, light detec-
tion and ranging (LIDAR) system 232, or some other suit-
able type of system. In these illustrative examples, laser
measurement system 228 may be configured to send
laser beam 240 to object 242 and detect number of re-
sponse signals 244 in response to laser beam 240.
Number of response signals 244 may be used to identify
distance 246 to object 242. Distance 246 may be part of
data 220.
[0097] As depicted, sensor system 206 may be con-
figured to send data 220 for storage in storage system
204 via processor unit 208. Processor unit 208 may be
configured to identify a location of an object, such as
object 242, using data 220 in these illustrative examples.
[0098] Display system 210 may be configured to dis-
play information on graphical user interface 234. This
information may include data 220, information 216, and
any other suitable type of information.
[0099] Communications unit 209 may be configured to
provide communications with a computer system, such
as computer system 136 in Figure 1. In this illustrative
example, communications unit 209 may be a wireless or
wired communications unit. For example, communica-
tions unit 209 may be a wireless network adapter, a uni-
versal serial bus, a firewire connector, and/or other suit-
able types of communications hardware.
[0100] Further, programmer 213 in processor unit 208
may be configured to send programming information 218
to a component (not shown) to program that component

over communications unit 209.
[0101] The illustration of components for programming
unit 114 in Figure 2 is not meant to imply physical or
architectural limitations to the manner in which program-
ming unit 114 may be implemented. Other components
in addition to or in place of the ones illustrated may be
used. Some components may be unnecessary. Also, the
blocks are presented to illustrate some functional com-
ponents. One or more of these blocks may be combined,
divided, or combined and divided into different blocks
when implemented in an illustrative embodiment.
[0102] For example, in some illustrative embodiments,
a bus system may provide communication between stor-
age system 204, sensor system 206, processor unit 208,
and display system 210.
[0103] Turning now to Figure 3, an illustration of an
aircraft is depicted in accordance with an illustrative em-
bodiment. In this illustrative example, aircraft 300 may
be an example of an implementation for aircraft 106 in
Figure 1.
[0104] In this illustrative example, aircraft 300 may
have wing 302 and wing 304 attached to fuselage 306.
Further, aircraft 300 also may have engine 308 attached
to wing 302 and engine 310 attached to wing 304. Tail
312 of aircraft 300 may have horizontal stabilizer 314,
horizontal stabilizer 316, and vertical stabilizer 318.
[0105] With reference now to Figure 4, an illustration
of a cabin in an aircraft is depicted in accordance with an
illustrative embodiment. In this illustrative example, cabin
400 may be located in aircraft 300 in Figure 3.
[0106] As depicted, cabin 400 of aircraft 300 may have
seats 402. In this illustrative example, operator 404 may
be located in aisle 406 of cabin 400. As depicted, operator
404 may have programming unit 408. Programming unit
408 may be implemented using programming unit 114 in
Figure 1. Operator 404 may point programming unit 408
at component 409 located over seat 426. While pointed
at component 409, programming unit 408 may emit laser
beam 410 at component 409. Laser beam 410 may be
used to identify location 411 of component 409.
[0107] In this illustrative example, component 409 may
take the form of light switch 412. Programming unit 408
may be configured to program light switch 412 to operate
component 414, which may take the form of light 416.
This component may be also located over seat 426. This
programming may be performed without connecting
wires between light switch 412 and light 416.
[0108] In this illustrative example, programming unit
408 identifies position 418 in aircraft 300. Position 418
is the position of programming unit 408 in these illustra-
tive examples.
[0109] Based on position 418 of programming unit 408,
location 411 of light switch 412 may be identified. In a
similar fashion, location 422 of light 416 also may be iden-
tified when programming unit 408 may be pointed at light
416.
[0110] Thereafter, programming unit 408 may receive
programming information for light switch 412 and light
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416. Programming unit 408 may then transmit the pro-
gramming information over wireless communications link
424 to light switch 412 and light 416 in these illustrative
examples. In this manner, programming unit 408 may
configure light switch 412 and light 416 to interact with
each other.
[0111] Turning now to Figure 5, an illustration of pas-
senger seating in a cabin is depicted in accordance with
an illustrative embodiment. In this illustrative example,
passenger seating design 500 may be an example of a
passenger seating design for seats 402 in cabin 400 in
Figure 4.
[0112] As depicted, seats 502 may be arranged by col-
umns 504 and rows 506. Each seat in passenger seating
design 500 may be associated with components. For ex-
ample, seat 508 in passenger seating design 500 may
be an example of seat 426 in Figure 4. In this illustrative
example, seat 508 may have light switch programming
information 510, light programming information 512, in-
flight entertainment unit programming information 514,
and entertainment controller programming information
516. This programming information for seat 508 may be
used to program components for seat 426 in cabin 400.
[0113] For example, light switch programming informa-
tion 510 in passenger seating design 500 may be used
to program light switch 412 in cabin 400 in Figure 4. Light
programming information 512 in passenger seating de-
sign 500 may be used to program light 416 in cabin 400
in Figure 4.
[0114] In this illustrative example, passenger seating
design 500 may be used to identify programming infor-
mation for light switch 412 in Figure 4. If the location
information identifies light switch programming informa-
tion 510 for seat 508 in passenger seating design 500
for light switch 412, light switch programming information
510 may be used to program light switch 412.
[0115] For example, light switch programming informa-
tion 510 may comprise row 518, seat 520, and compo-
nent type 522. In this illustrative example, row 518 may
be 13, seat 520 may be nine, and component type may
be S. This programming information may be used by light
switch 412 to identify itself to light 416. Light switch pro-
gramming information 510 may be sent to light switch
412 to allow light switch 412 to identify itself to light 416.
[0116] In a similar fashion, light programming informa-
tion 512 may be identified for light 416 in cabin 400 in
Figure 4. In this illustrative example, light programming
information 512 may include row 524, seat 526, and com-
ponent type 528. Row 524 may be 13, seat 526 may be
nine, and component type 528 may be L.
[0117] In other illustrative examples, more-detailed
programming information also may be present. For ex-
ample, in-flight entertainment unit programming informa-
tion 514 may include row 530, seat 532, component type
534, programming software 536, and control code 538.
In this example, row 530 may be 13, seat 532 may be
nine, and component type 534 may be E. Programming
software 536 may identify the type of software on the

component. In this illustrative example, programming
software 536 may be manufacturer A, and control code
538 may be 139E.
[0118] As another example, entertainment controller
programming information 516 may include row 542, seat
544, component type 546, programming software 548,
and control code 550. As depicted, row 542 may be 13,
seat 544 may be nine, and component type 546 may be
EC. Programming software 548 may be M, and control
code 550 may be 1777.
[0119] In these illustrative examples, row 530, seat
532, and component type 534 may form identifier 552.
Identifier 552 may be used by a component to uniquely
identify itself to other components. Programming soft-
ware 536 may identify the type of software running on
the component. This software type may be used to iden-
tify the manner in which a programming unit communi-
cates with the component. Programming software 536
may be used to perform operations to program the com-
ponent. Control code 538 may be used to select functions
in the component.
[0120] The illustration of components and program-
ming information in Figures 4 and 5 are not meant to
imply physical or architectural limitations to the manner
in which an illustrative embodiment may be implemented.
For example, other types of components may be pro-
grammed other than those depicted. Examples may in-
clude, without limitation, a sensor, a navigation system,
a tool, an oxygen generator, and other suitable compo-
nents. The programming information may be identified
differently from the example in Figure 5. For example,
programming information may be associated with coor-
dinates in the aircraft rather than seats as illustrated in
Figure 5. In other words, a database of coordinates may
be present in which each coordinate corresponds to a
component and includes an identification of information
for that component.
[0121] With reference now to Figure 6, an illustration
of an object management environment is depicted in ac-
cordance with an illustrative embodiment. Object man-
agement environment 600 may be an environment in
which object 604 and information 602 for object 604 may
be managed.
[0122] In these illustrative examples, object 604 may
be a physical object. Object 604 may be, for example, a
structure in aircraft 300 in Figure 3. In other illustrative
examples, object 604 may take the form of aircraft 300
in Figure 3. In some cases, object 604 may take the form
of object 133 or platform 104 in Figure 1.
[0123] As depicted, object 604 may include parts 606
that may be assembled together to form object 604. Op-
erations 608 may be performed for object 604 by an op-
erator in object management environment 600 to man-
age object 604. Operations 608 may include, for exam-
ple, without limitation, assembling parts 606, reworking
a part in parts 606, adding a part to parts 606 in object
604, replacing a part in parts 606, collecting information
about the state of object 604, performing an inspection
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of object 604, performing maintenance of parts 606 for
object 604, and/or other suitable types of operations.
[0124] In these illustrative examples, performing an
operation in operations 608 may require identifying infor-
mation 602 about object 604. Information 602 may in-
clude, for example, data about object 604, a file, a report,
a log, an identification of inconsistencies in object 604,
a policy identifying design specifications for object 604,
a model for object 604, and/or other suitable types of
information.
[0125] Information 602 may be managed using infor-
mation management system 605. Information manage-
ment system 605 may include information collection sys-
tem 610 and computer system 612. Computer system
612 may be in a location remote to information collection
system 610 in these examples. Additionally, information
collection system 610 and computer system 612 may be
in communication with each other in these illustrative ex-
amples. For example, information collection system 610
and computer system 612 may exchange information us-
ing a wireless and/or wired communications link.
[0126] In these depicted examples, an operator may
use information collection system 610 to collect informa-
tion about object 604 when parts 606 for object 604 are
not yet assembled, partially assembled, and/or fully as-
sembled together. Information collection system 610
may include storage system 614, sensor system 616,
and computer system 618. Storage system 614 and sen-
sor system 616 may be in communication with computer
system 618.
[0127] As illustrated, storage system 614 may include
number of storage devices 620. Number of storage de-
vices 620 may be configured to store information 602
about object 604. For example, number of storage de-
vices 620 may be configured to store point cloud 622 for
object 604. Point cloud 622 may be a three-dimensional
grid that may be uniformly spaced in these examples.
Each of plurality of points 624 in point cloud 622 may be
associated with data about object 604. This data may
include, for example, identification 625 of a part in parts
606 for object 604.
[0128] Sensor system 616 may include number of sen-
sors 628. Number of sensors 628 may include at least
one of camera system 630, audio system 632, and other
suitable types of sensors. Number of sensors 628 may
be configured to generate information 634. Information
634 may comprise, for example, at least one of images
636 generated by camera system 630, video data 638
generated by camera system 630, audio data 640 gen-
erated by audio system 632, and other suitable types of
information. Number of sensors 628 may be configured
to send information 634 to computer system 618.
[0129] Computer system 618 may include number of
computers 642 in this illustrative example. Information
process 644 may run on number of computers 642. In-
formation process 644 may use information 634 to iden-
tify location 646 on object 604. For example, location 646
may use a number of images in images 636 and/or video

data 638 to identify location 646.
[0130] Location 646 may be a location identified using
a coordinate system. For example, location 646 may be
identified using a Cartesian coordinate system. Of
course, in other illustrative examples, other coordinate
systems, such as a polar coordinate system, may be
used.
[0131] Information process 644 may identify associa-
tion 648 between location 646 and number of points 650
in point cloud 622 for object 604. For example, informa-
tion process 644 may compare location 646 to plurality
of points 624 in point cloud 622. Information process 644
may identify number of points 650 in plurality of points
624 that may be associated with location 646 to form
association 648. Number of points 650 may be associ-
ated with location 646 by being in a same relative location
in point cloud 622 for object 604 as location 646 on object
604.
[0132] In this depicted example, number of points 650
may be associated with number of parts 652 in parts 606.
For example, each of number of points 650 may be as-
sociated with an identification of a part in number of parts
652. Information process 644 may associate location 646
with number of parts 652 based on association 648 be-
tween location 646 and number of points 650. Number
of parts 652 may include, for example, without limitation,
a programmable component in programmable compo-
nents 108.
[0133] Information process 644 may present identifi-
cation 654 of number of parts 652 for object 604 associ-
ated with location 646 on graphical user interface 656 on
display system 658. Display system 658 may be part of
information collection system 610 in these examples.
[0134] In response to a presentation of identification
654 on graphical user interface 656, an operator may
decide to use sensor system 616 to generate additional
information in information 634. For example, an operator
may use sensor system 616 to generate additional video
data for object 604. As another example, the operator
may decide to create an audio recording describing the
appearance of number of parts 652 associated with lo-
cation 646.
[0135] The additional information in information 634
generated by sensor system 616 may be sent to infor-
mation process 644. Information process 644 may asso-
ciate information 634 with location 646 on object 604. In
some illustrative examples, information 634 may be pre-
sented on graphical user interface 656 on display system
658.
[0136] In these illustrative examples, location 646 on
object 604, identification 654 of number of parts 652,
and/or information 634 may be sent to computer system
612 for further processing. Computer system 612 may
be comprised of number of computers 660.
[0137] Information management process 662 may run
on number of computers 660. Information management
process 662 may be any process configured to use lo-
cation 646 on object 604, identification 654 of number of
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parts 652, and/or information 634 to generate and/or
manage information 602 about object 604. For example,
information 634 generated by sensor system 616 may
be used by information management process 662 to gen-
erate a report about object 604.
[0138] As one illustrative example, detection process
664 in information management process 662 may be
configured to use location 646 on object 604, identifica-
tion 654 of number of parts 652, and/or information 634
to identify number of inconsistencies 666 in object 604.
An inconsistency, in these examples, may also be re-
ferred to as a nonconformance.
[0139] In these depicted examples, the identification
of number of inconsistencies 666 may be used in per-
forming operations 608. In one illustrative example, op-
erations 608 may include inspecting object 604 for incon-
sistencies. The identification of number of inconsisten-
cies 666 may be used to make determinations that ad-
ditional operations are to be performed. For example,
number of inconsistencies 666 may require rework or
replacement of a part.
[0140] In some illustrative examples, operations 608
may include assembling a number of parts together for
object 604 and installing fasteners to assemble the
number of parts together. Information 602 generated by
information management process 662 may be used to
identify the type and/or size of fasteners needed for as-
sembling the parts together. In other illustrative exam-
ples, operations 608 may include programmable compo-
nents 108 as illustrated in Figure 1.
[0141] The illustration of object management environ-
ment 600 in Figure 6 is not meant to imply physical or
architectural limitations to the manner in which different
illustrative embodiments may be implemented. Other
components in addition to and/or in place of the ones
illustrated may be used. Some components may be un-
necessary in some illustrative embodiments. Also, the
blocks are presented to illustrate some functional com-
ponents. One or more of these blocks may be combined
and/or divided into different blocks when implemented in
different illustrative embodiments.
[0142] For example, in some illustrative examples, a
first portion of number of computers 642 in computer sys-
tem 618 may be in a location remote to a second portion
of number of computers 642. Further, in some illustrative
examples, information management process 662 with
detection process 664 may be configured to run on
number of computers 642. In this manner, computer sys-
tem 612 may not be needed.
[0143] In other illustrative examples, object 604 may
be a structure for a platform other than an aircraft. For
example, object 604 may be a structure in a platform
selected from one of a mobile platform, a stationary plat-
form, a land-based structure, an aquatic-based structure,
a space-based structure, and/or some other suitable ob-
ject. More specifically, the different illustrative embodi-
ments may be applied to, for example, without limitation,
a submarine, a bus, a personnel carrier, a tank, a train,

an automobile, a spacecraft, a space station, a satellite,
a surface ship, a power plant, a dam, a bridge, a manu-
facturing facility, a building, and/or some other suitable
object.
[0144] With reference now to Figure 7, an illustration
of a point cloud generation system is depicted in accord-
ance with an illustrative embodiment. In this illustrative
example, point cloud generation system 700 may be con-
figured to generate data for point cloud 702. Point cloud
702 may be an example of one implementation for point
cloud 138 in Figure 1 and point cloud 622 in Figure 6.
[0145] In this illustrative example, point cloud genera-
tion system 700 may include storage system 704 and
computer system 705. Storage system 704 may com-
prise number of storage devices 706. Some, all, or none
of number of storage devices 706 may be part of a storage
system for an information collection system, such as stor-
age system 614 for information collection system 610 in
Figure 6.
[0146] Number of storage devices 706 may be config-
ured to store model 708. Model 708 may be a model for
an object, such as platform 104 in Figure 1 or object 604
in Figure 6. Model 708 may be three-dimensional model
710 in these examples. More specifically, three-dimen-
sional model 710 may comprise number of stereolitho-
graphic files 712. Each of number of stereolithographic
files 712 may be for a part in the object for which model
708 was generated.
[0147] In this depicted example, computer system 705
may comprise number of computers 714. Some, all, or
none of number of computers 714 may be part of a com-
puter system in an information management system,
such as information management system 605 in Figure
6. For example, some, all, or none of number of comput-
ers 714 may be part of computer system 612 or computer
system 618 in Figure 6.
[0148] Point cloud generation process 716 may run on
number of computers 714 in these examples. Point cloud
generation process 716 may be configured to retrieve
number of stereolithographic files 712 from storage sys-
tem 704. Point cloud generation process 716 may identify
number of triangles 720 for a part identified in each ster-
eolithographic file in number of stereolithographic files
712. In particular, point cloud generation process 716
may identify plurality of vertices 722 for each triangle in
number of triangles 720. Plurality of vertices 722 may
include three vertices for each triangle.
[0149] As illustrated, point cloud generation process
716 may assign plurality of vertices 722 to plurality of
points 724 from points 726 in point cloud 702. Points 726
may be on three-dimensional grid 730. Further, points
726 may be uniformly spaced on three-dimensional grid
730. As one illustrative example, point cloud generation
process 716 may assign plurality of vertices 722 to plu-
rality of points 724 by assigning each vertex in plurality
of vertices 722 to a nearest point in point cloud 702.
[0150] Point cloud generation process 716 may iden-
tify volume 732 within point cloud 702. Volume 732 may
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be cuboid 734 in these examples. Cuboid 734 may en-
compass plurality of vertices 722. In other words, each
of plurality of vertices 722 may be located within cuboid
734 in three-dimensional grid 730 for point cloud 702.
[0151] First set of points 736 in point cloud 702 may
be identified by point cloud generation process 716. First
set of points 736 may include the points in points 726 in
point cloud 702 that may be within cuboid 734 and within
first selected distance 737 from plane 738 defined by
plurality of vertices 722. First selected distance 737 may
be, for example, without limitation, one grid unit spacing
in three-dimensional grid 730 from plane 738.
[0152] Second set of points 740 in point cloud 702 may
be identified by point cloud generation process 716. Sec-
ond set of points 740 may include the points in points
726 in point cloud 702 that may be within second selected
distance 741 from bounds 742 defined by plurality of ver-
tices 722. Bounds 742 may be the edges of the triangle
formed by plurality of vertices 722. Second selected dis-
tance 741 may be outside of bounds 742 or within bounds
742.
[0153] Point cloud generation process 716 may iden-
tify set of points 743 at the intersection of first set of points
736 and second set of points 740. Set of points 743 may
form identified points 744 in point cloud 702. Point cloud
generation process 716 may assign identifier 746 to iden-
tified points 744 and plurality of points 724 in point cloud
702.
[0154] Identifier 746 may be, for example, a part
number for the part for which the particular stereolitho-
graphic file was generated. Point cloud generation proc-
ess 716 may store indices 748 in identified points 744
and plurality of points 724 in point cloud 702. Indices 748
may be referenced to identifier 746. In this manner, iden-
tifier 746 may be assigned to identified points 744 and
plurality of points 724 in point cloud 702.
[0155] In this manner, point cloud generation process
716 may generate data for point cloud 702 for an object.
The data may include the identifiers for the different parts
in the object and/or other suitable information.
[0156] In this illustrative example, point cloud 702 and
the data generated for point cloud 702 may be stored in
storage system 704. Further, point cloud 702 and the
data generated for point cloud 702 may be sent to pro-
gramming unit 114 in Figure 1 and/or information collec-
tion system 610 in Figure 6.
[0157] With reference now to Figure 8, an illustration
of a point cloud is depicted in accordance with an illus-
trative embodiment. In this illustrative example, point
cloud 800 may be an example of point cloud 138 in Figure
1, point cloud 622 in Figure 6, and/or point cloud 702 in
Figure 7. Point cloud 800 may have points 802.
[0158] As illustrated, points 802 may be on three-di-
mensional grid 804. Three-dimensional grid 804 may
have first axis 806, second axis 808, and third axis 810.
Points 802 may have uniformly spaced on three-dimen-
sional grid 804. In other words, each grid unit in three-
dimensional grid 804 may have substantially the same

size.
[0159] In this illustrative example, vertices 812, 814,
and 816 may have been assigned to points 818, 820,
and 822, respectively. Vertices 812, 814, and 816 form
triangle 824 with bounds 826, 828, and 830. Further,
plane 825 is defined by vertices 812, 814, and 816.
[0160] As depicted, vertices 812, 814, and 816 may be
encompassed within cuboid 832. Cuboid 832 may be an
example of one implementation for volume 732 in Figure
7. Using cuboid 832, plane 825, and bounds 826, 828,
and 830, a point cloud generation system may identify a
set of points in points 802 within cuboid 832, within a first
selected distance from plane 825, and within a second
selected distance from bounds 826, 828, and 830.
[0161] In this illustrative example, the set of points may
include points 834, 836, and 838. Each of these points
and points 818, 820, and 822 may be associated with an
identifier for a part. For example, an index may be stored
for each point in which the index is referenced to a part
number for a part. The part may be the part for which the
stereolithographic file identifying triangle 824 was creat-
ed.
[0162] With reference now to Figure 9, an illustration
of a flowchart of a process for managing a programmable
component is depicted in accordance with an illustrative
embodiment. The process illustrated in Figure 9 may be
implemented in component management environment
100 in Figure 1. In particular, the process may be imple-
mented using programming unit 114 and component
manager 121 in Figure 1.
[0163] The process may begin by pointing program-
ming unit 114 at location 130 on object 133 (operation
900). Object 133 may be an object in platform 104. In
some illustrative examples, programmable component
128 may be installed at location 130. In other illustrative
examples, programmable component 128 may not be
installed at location 130 prior to programming.
[0164] The process may then identify location 130 on
object 133 based on position 118 of programming unit
114 with respect to object 133 (operation 902). Location
130 may be identified with respect to object coordinate
system 124.
[0165] Thereafter, the process may identify program-
ming information 132 for programmable component 128
based on location 130 on object 133 (operation 904).
Programming information 132 may comprise, for exam-
ple, without limitation, at least one of an identifier, a con-
trol code, a program, a configuration file, and/or other
suitable types of information.
[0166] The process may then program programmable
component 128 using programming information 132 for
programmable component 128 (operation 906), with the
process terminating thereafter.
[0167] Operation 906 may be performed in a number
of different ways. For example, operation 906 may in-
volve programming unit 114 sending programming infor-
mation 132 to programmable component 128 over com-
munications link 142 with programmable component
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128. In other illustrative examples, programming infor-
mation 132 may be sent to programmable component
128 by human operator 116. In some cases, human op-
erator 116 may enter programming information 132 into
programmable component 128 or may transfer program-
ming information 132 to programmable component 128
using portable storage device 157.
[0168] Turning now to Figure 10, an illustration of a
flowchart of a process for identifying programming infor-
mation for a programmable component is depicted in ac-
cordance with an illustrative embodiment. The process
illustrated in Figure 10 may be implemented in compo-
nent manager 121 in Figure 1.
[0169] The process may begin by receiving location
130 on object 133 (operation 1000). The process may
then identify an association between location 130 on ob-
ject 133 and number of points 152 in point cloud 138
(operation 1002).
[0170] Thereafter, the process may identify the com-
ponent identification in component identifications 139
stored in database 134 that is associated with number
of points 152 in point cloud 138 (operation 1004). Next,
the process may identify programming information 132
stored in database 134 using the component identifica-
tion associated with number of points 152 in point cloud
138 (operation 1004), with the process terminating there-
after.
[0171] With reference now to Figure 11, an illustration
of a flowchart for processing identifier information is de-
picted in accordance with an illustrative embodiment. The
process illustrated in Figure 11 may be implemented in
component management environment 100 in Figure 1
and programming unit 114 in Figure 2. In particular, this
process may be implemented using at least one of pro-
grammer 213 in programming unit 114 in Figure 2 and
component manager 121 in computer system 136 in Fig-
ure 1.
[0172] The process may begin by selecting an unproc-
essed programmable component in programmable com-
ponents 108 for processing (operation 1100). The proc-
ess may then request identifier information from the se-
lected unprocessed programmable component (opera-
tion 1102). Next, the identifier information may be re-
ceived from the selected programmable component (op-
eration 1104). The identifier information may then be
stored in database 134 (operation 1106).
[0173] A determination may be made as to whether
another unprocessed programmable component in pro-
grammable components 108 may be present (operation
1108). If another unprocessed programmable compo-
nent is present, the process may return to operation 1100.
Otherwise, the process may terminate.
[0174] In this manner, inventory 160 may be generated
for programmable components 108 in platform 104. In-
ventory 160 may then be used to perform inspections,
maintenance, upgrades, and other suitable operations
for platform 104.
[0175] With reference now to Figure 12, an illustration

of a flowchart of a process for managing information
about an object is depicted in accordance with an illus-
trative embodiment. The process illustrated in Figure 12
may be implemented using, for example, information
management system 605 in Figure 6. In particular, this
process may be implemented using information process
644 in Figure 6.
[0176] The process may begin by identifying location
646 on an object 604 (operation 1200). This location may
be identified using data obtained from sensor system
616. Further, this location may be identified using a co-
ordinate system, such as a Cartesian coordinate system.
[0177] The process may identify association 648 be-
tween location 646 the object 604 and number of points
650 in point cloud 622 for object 604 (operation 1202).
Number of points 650 in point cloud 622 may be associ-
ated with number of parts 652 for object 604. In this il-
lustrative example, more than one point may be associ-
ated with a same part.
[0178] Next, the process may associate location 646
on object 604 with number of parts 652 for object 604
based on association 648 of location 646 on object 604
with number of points 650 in point cloud 622 (operation
1204). Thereafter, the process may present an identifi-
cation of number of parts 652 associated with location
646 on object 604 on graphical user interface 656 on
display system 658 (operation 1206). In this manner, the
operators may be able to view number of parts 652 iden-
tified as associated with location 646.
[0179] The process may then identify information 634
for location 646 on object 604 in a number of types of
media (operation 1208). Operation 1208 may be per-
formed by receiving information generated by a sensor
system in the number of types of media. For example,
the information may include at least one of images, video
data, and audio data.
[0180] The process may associate information 634 for
location 646 on object 604 with location 646 on object
604 (operation 1210), with the process terminating there-
after.
[0181] With reference now to Figure 13, an illustration
of a flowchart of a process for associating a location with
a number of parts is depicted in accordance with an il-
lustrative embodiment. The process illustrated in Figure
13 may be a more detailed process of operation 1202
and operation 1204 in Figure 12. This process may be
implemented using information management system 605
in Figure 6. In particular, the process illustrated in Figure
13 may be implemented using information process 644
in Figure 6.
[0182] The process may begin by comparing location
646 on object 604 to plurality of points 624 in point cloud
622 for object 604 (operation 1300). In operation 1300,
location 646 may be location 646 identified in operation
1200 in Figure 12. Each of plurality of points 624 in point
cloud 622 may be associated with identification 654 of a
part for object 604.
[0183] Thereafter, the process may identify number of
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points 650 in plurality of points 624 in point cloud 622 for
object 604 associated with location 646 on object 604 to
form association 648 between location 646 on object 604
and number of points 650 (operation 1302). Next, the
process may identify number of parts 652 for object 604
associated with number of points 650 identified in point
cloud 622 using identification 654 of the part associated
with each of number of points 650 (operation 1304).
[0184] The process may then associate location 646
on object 604 with number of parts 652 for object 604
(operation 1306), with the process terminating thereafter.
[0185] With reference now to Figure 14, an illustration
of a flowchart of a process for generating data for a point
cloud is depicted in accordance with an illustrative em-
bodiment. The process illustrated in Figure 14 may be
implemented using point cloud generation system 700 in
Figure 7. In particular, this process may be implemented
using point cloud generation process 716 in Figure 7.
[0186] The process may begin by identifying plurality
of vertices 772 for model 708 of object 604 (operation
1400). Object 604 may be comprised of plurality of parts
606. For example, object 604 may be formed when plu-
rality of parts 606 is assembled together. In operation
1400, model 708 for object 604 may be three-dimension-
al model 710.
[0187] Thereafter, the process may associate identifi-
ers for plurality of parts 606 with points 726 in point cloud
702 using plurality of vertices 722 for model 708 of object
604 (operation 1402), with the process terminating there-
after.
[0188] With reference now to Figure 15, an illustration
of a flowchart of a process for generating data for a point
cloud is depicted in accordance with an illustrative em-
bodiment. The process illustrated in Figure 15 may be
implemented using point cloud generation system 700 in
Figure 7. In particular, this process may be implemented
using point cloud generation process 716 in Figure 7.
[0189] The process may begin by receiving number of
stereolithographic files 712 for number of parts 652 for
object 604 (operation 1500). The process may select a
stereo lithographic file for processing (operation 1502).
Next, the process may identify number of triangles 720
identified in the stereolithographic file (operation 1504).
[0190] Thereafter, the process may select a triangle in
number of triangles 720 for processing (operation 1506).
The process may identify plurality of vertices 722 for the
triangle selected (operation 1508).
[0191] The process may then assign plurality of verti-
ces 722 to plurality of points 724 in point cloud 702 (op-
eration 1510). Point cloud 702 may be comprised of
points 726 on a three-dimensional grid 730. Three-di-
mensional grid 730 may be a uniformly spaced grid in
these examples. In operation 1510, each vertex may be
assigned to a point in point cloud 702 by assigning the
vertex to the nearest point in point cloud 702.
[0192] Next, the process may identify a cuboid within
point cloud 702 in which the cuboid encompasses plu-
rality of vertices 722 (operation 1512). The process may

identify first set of points 736 in point cloud 702 within
the cuboid and within first selected distance 737 from
plane 738 defined by plurality of vertices 722 (operation
1514). First selected distance 737 may be, for example,
one grid unit spacing.
[0193] Thereafter, the process may identify second set
of points 740 in point cloud 702 within second selected
distance 741 from bounds 742 defined by plurality of ver-
tices 722 (operation 1516). Second selected distance
741 from bounds 742 may be within bounds 742 or out-
side of bounds 742. Bounds 742 may be defined as the
edges formed by plurality of vertices 722 in these exam-
ples.
[0194] The process may then identify set of points 743
at an intersection of first set of points 736 and second
set of points 740 to form identified points 744 (operation
1518). Thereafter, the process may assign identifier 746
for a part to identified points 744 and the plurality of points
724 (operation 1520). The part may be the part for which
the selected stereolithographic file was created.
[0195] Next, the process determines whether any ad-
ditional unprocessed triangles may be identified in the
selected stereolithographic file (operation 1522). If un-
processed triangles are present, the process returns to
operation 1506 as described above. Otherwise, the proc-
ess may determine whether any additional unprocessed
stereolithographic files are present (operation 1524). If
additional unprocessed stereolithographic files are
present, the process may return to operation 1502 as
described above. Otherwise, the process may terminate.
[0196] The flowcharts and block diagrams in the differ-
ent depicted embodiments illustrate the architecture,
functionality, and operation of some possible implemen-
tations of apparatuses and methods in an illustrative em-
bodiment. In this regard, each block in the flowcharts or
block diagrams may represent a module, segment, func-
tion, and/or a portion of an operation or step. For exam-
ple, without limitation, one or more of the blocks may be
implemented as program code, in hardware, or a com-
bination of the program code and hardware. When im-
plemented in hardware, the hardware may, for example,
without limitation, take the form of integrated circuits that
are manufactured or configured to perform one or more
operations in the flowcharts or block diagrams.
[0197] In some alternative implementations of an illus-
trative embodiment, the function or functions noted in the
blocks may occur out of the order noted in the figures.
For example, in some cases, two blocks shown in suc-
cession may be executed substantially concurrently, or
the blocks may sometimes be performed in the reverse
order, depending upon the functionality involved. Also,
other blocks may be added in addition to the illustrated
blocks in a flowchart or block diagram.
[0198] Turning now to Figure 16, an illustration of a
data processing system is depicted in accordance with
an illustrative embodiment. Data processing system
1600 may be used to implement one or more computers
in computer system 136 in Figure 1. In this illustrative
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example, data processing system 1600 may include
communications framework 1602, which provides com-
munications between processor unit 1604, memory
1606, persistent storage 1608, communications unit
1610, input/output (I/O) unit 1612, and display 1614. In
this example, communication framework 1602 may take
the form of a bus system.
[0199] Processor unit 1604 may serve to execute in-
structions for software that may be loaded into memory
1606. Processor unit 1604 may be a number of proces-
sors, a multi-processor core, or some other type of proc-
essor, depending on the particular implementation.
[0200] Memory 1606 and persistent storage 1608 may
be examples of storage devices 1616. A storage device
may be any piece of hardware that is capable of storing
information, such as, for example, without limitation, da-
ta, program code in functional form, and/or other suitable
information either on a temporary basis and/or a perma-
nent basis. Storage devices 1616 may also be referred
to as computer readable storage devices in these illus-
trative examples. Memory 1606, in these examples, may
be, for example, without limitation, a random access
memory or any other suitable volatile or non-volatile stor-
age device. Persistent storage 1608 may take various
forms, depending on the particular implementation.
[0201] For example, persistent storage 1608 may con-
tain one or more components or devices. For example,
persistent storage 1608 may be a hard drive, a flash
memory, a rewritable optical disk, a rewritable magnetic
tape, or some combination of the above. The media used
by persistent storage 1608 also may be removable. For
example, a removable hard drive may be used for per-
sistent storage 1608.
[0202] Communications unit 1610, in these illustrative
examples, may provide for communications with other
data processing systems or devices. In these illustrative
examples, communications unit 1610 may be a network
interface card.
[0203] Input/output unit 1612 may allow for input and
output of data with other devices that may be connected
to data processing system 1600. For example, input/out-
put unit 1612 may provide a connection for user input
through a keyboard, a mouse, and/or some other suitable
input device. Further, input/output unit 1612 may send
output to a printer. Display 1614 may provide a mecha-
nism to display information to a user.
[0204] Instructions for the operating system, applica-
tions, and/or programs may be located in storage devices
1616, which are in communication with processor unit
1604 through communications framework 1602. The
processes of the different embodiments may be per-
formed by processor unit 1604 using computer-imple-
mented instructions, which may be located in a memory,
such as memory 1606.
[0205] These instructions may be referred to as pro-
gram code, computer usable program code, or computer
readable program code that may be read and executed
by a processor in processor unit 1604. The program code

in the different embodiments may be embodied on dif-
ferent physical or computer readable storage media,
such as memory 1606 or persistent storage 1608.
[0206] Program code 1618 may be located in a func-
tional form on computer readable media 1620 that may
be selectively removable and may be loaded onto or
transferred to data processing system 1600 for execution
by processor unit 1604. Program code 1618 and com-
puter readable media 1620 may form computer program
product 1622 in these illustrative examples. In one ex-
ample, computer readable media 1620 may be computer
readable storage media 1624 or computer readable sig-
nal media 1626.
[0207] In these illustrative examples, computer read-
able storage media 1624 may be a physical or tangible
storage device used to store program code 1618 rather
than a medium that propagates or transmits program
code 1618.
[0208] Alternatively, program code 1618 may be trans-
ferred to data processing system 1600 using computer
readable signal media 1626. Computer readable signal
media 1626 may be, for example, without limitation, a
propagated data signal containing program code 1618.
For example, computer readable signal media 1626 may
be an electromagnetic signal, an optical signal, and/or
any other suitable type of signal. These signals may be
transmitted over communications links, such as wireless
communications links, optical fiber cable, coaxial cable,
a wire, and/or any other suitable type of communications
link.
[0209] The different components illustrated for data
processing system 1600 are not meant to provide archi-
tectural limitations to the manner in which different em-
bodiments may be implemented. The different illustrative
embodiments may be implemented in a data processing
system including components in addition to and/or in
place of those illustrated for data processing system
1600. Other components shown in Figure 16 may be
varied from the illustrative examples shown. The different
embodiments may be implemented using any hardware
device or system capable of running program code 1618.
[0210] Illustrative embodiments of the disclosure may
be described in the context of aircraft manufacturing and
service method 1700 as shown in Figure 17 and aircraft
1800 as shown in Figure 18. Turning first to Figure 17,
an illustration of an aircraft manufacturing and service
method is depicted in accordance with an illustrative em-
bodiment. During pre-production, aircraft manufacturing
and service method 1700 may include specification and
design 1702 of aircraft 1800 in Figure 18 and material
procurement 1704.
[0211] During production, component and subassem-
bly manufacturing 1706 and system integration 1708 of
aircraft 1800 in Figure 18 may take place. Thereafter,
aircraft 1800 may go through certification and delivery
1710 in order to be placed in service 1712. While in serv-
ice 1712 by a customer, aircraft 1800 may be scheduled
for routine maintenance and service 1714, which may
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include modification, reconfiguration, refurbishment, and
other maintenance or service.
[0212] Each of the processes of aircraft manufacturing
and service method 1700 may be performed or carried
out by a system integrator, a third party, and/or an oper-
ator. In these examples, the operator may be a customer.
For the purposes of this description, a system integrator
may include, without limitation, any number of aircraft
manufacturers and major-system subcontractors; a third
party may include, without limitation, any number of ven-
dors, subcontractors, and suppliers; and an operator may
be an airline, a leasing company, a military entity, a serv-
ice organization, and so on.
[0213] With reference now to Figure 18, an illustration
of an aircraft is depicted in which an illustrative embodi-
ment may be implemented. In this example, aircraft 1800
may be produced by aircraft manufacturing and service
method 1700 in Figure 17 and may include airframe 1802
with plurality of systems 1804 and interior 1806. Exam-
ples of systems 1804 may include one or more of pro-
pulsion system 1808, electrical system 1810, hydraulic
system 1812, and environmental system 1814. Any
number of other systems may be included. Although an
aerospace example is shown, different illustrative em-
bodiments may be applied to other industries, such as
the automotive industry.
[0214] Apparatuses and methods embodied herein
may be employed during at least one of the stages of
aircraft manufacturing and service method 1700 in Fig-
ure 17. An illustrative embodiment may be employed dur-
ing one of the stages to program programmable compo-
nents in aircraft 1800.
[0215] In one illustrative example, components or su-
bassemblies produced in component and subassembly
manufacturing 1706 in Figure 17 may be fabricated or
manufactured in a manner similar to components or su-
bassemblies produced while aircraft 1800 may be in serv-
ice 1712 in Figure 17.
[0216] As yet another example, one or more apparatus
embodiments, method embodiments, or a combination
thereof may be utilized during production stages, such
as component and subassembly manufacturing 1706
and system integration 1708 in Figure 17 to program
programmable components for aircraft 1800. One or
more apparatus embodiments, method embodiments, or
a combination thereof may be utilized by programming
unit 114 in Figure 1 and may be used to program pro-
grammable components in aircraft 1800 while aircraft
1800 may be in service 1712 and/or during maintenance
and service 1714 in Figure 17. The use of a number of
the different illustrative embodiments may substantially
expedite the assembly of and/or reduce the cost of air-
craft 1800.
[0217] The description of the different illustrative em-
bodiments has been presented for purposes of illustra-
tion and description and is not intended to be exhaustive
or limited to the embodiments in the form disclosed. Many
modifications and variations will be apparent to those of

ordinary skill in the art.
[0218] Further, different illustrative embodiments may
provide different features as compared to other illustra-
tive embodiments. The embodiment or embodiments se-
lected are chosen and described in order to best explain
the principles of the embodiments, the practical applica-
tion, and to enable others of ordinary skill in the art to
understand the disclosure for various embodiments with
various modifications as are suited to the particular use
contemplated.

Claims

1. A method for managing a programmable component
(128), the method comprising:

identifying a location (130) on an object (133) in
a platform (104) using a programming unit (114)
based on a position (118) of the programming
unit (114) with respect to the object (133);
identifying programming information (132) for
the programmable component (128) based on
the location (130) on the object (133); and
programming the programmable component
(128) using the programming information (132)
for the programmable component (128), where-
in
the platform (104) is an aircraft (106);
the object (133) is a storage cabinet, an over-
head bin, a seat, a fuselage for aircraft (106), a
surface of aircraft (106), or a wing of aircraft
(106);
the programmable component (128) is selected
from one of a switch, a sensor, an in-flight en-
tertainment unit, a light, and a controller;
the programming information (132) comprises
at least one of an identifier, a control code, a
program, and a configuration file; characterized
in that:

the programmable component (128) is a
first programmable component (144) that
interacts with a second programmable com-
ponent (146), wherein the programming in-
formation (132) configures the first pro-
grammable component (144) to interact
with the second programmable component
(146); and
wherein identifying the programming infor-
mation (132) for the programmable compo-
nent (128) based on the location (130) on
the object (133) comprises:

identifying an association between the
location (130) on the object (133) and
a number of points (152) in a point cloud
(138) for the object (133), wherein the
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number of points (152) in the point
cloud (138) is associated with a com-
ponent identification stored in a data-
base (134);
identifying the programming informa-
tion (132) for the programmable com-
ponent (128) using the component
identification associated with the
number of points (152) in the point
cloud (138) and the database (134).

2. The method of claim 1, wherein identifying the loca-
tion (130) on the object (133) comprises:
identifying the location (130) on the object (133) us-
ing the position (118) of the programming unit (114)
with respect to the object (133) and a distance (131)
between the programming unit (114) and the location
(130) on the object (133).

3. The method of either claim 1 or claim 2, wherein
identifying the location (130) on the object (133) com-
prises:

pointing the programming unit (114) at the loca-
tion (130) on the object (133); and
identifying the location (130) on the object (133)
using the position (118) of the programming unit
(114) with respect to the object (133) with the
programming unit (114) pointed at the object
(133).

4. The method of any preceding claim, wherein pro-
gramming the programmable component (128) us-
ing the programming information (132) for the pro-
grammable component (128) comprises:
sending the programming information (132) to the
programmable component (128) over a communica-
tions link (142) with the programmable component
(128).

5. The method of any preceding claim, wherein pro-
gramming the programmable component (128) us-
ing the programming information (132) for the pro-
grammable component (128) comprises:
sending the programming information (132) to the
programmable component (128) by a human oper-
ator (116).

6. The method of any preceding claim, further compris-
ing:
installing the programmable component (128) at the
location (130) on the object (133) after programming
the programmable component (128) using the pro-
gramming information (132) for the programmable
component (128).

7. The method of any preceding claim, further compris-
ing:

obtaining identifier information (158) for the pro-
grammable component (128) over a communica-
tions link (142) established with the programmable
component (128), wherein the identifier information
(158) comprises at least one of a media access code,
a serial number, a part number, a processor serial
number, a model number, an identification of a type
of component, and a code.

8. An apparatus comprising:

a programming unit (114) configured to identify
a location (130) on an object (133) in a platform
(104) based on a position (118) of the program-
ming unit (114) with respect to the object (133);
and
a component manager (121) configured to iden-
tify programming information (132) for a pro-
grammable component (128) based on the lo-
cation (130) on the object (133); and program
the programmable component (128) using the
programming information (132) for the program-
mable component, wherein
the platform (104) is an aircraft (106);
the object (133) is a storage cabinet, an over-
head bin, a seat, a fuselage for aircraft (106), a
surface of aircraft (106), or a wing of aircraft
(106);
the programmable component (128) is selected
from one of a switch, a sensor, an in-flight en-
tertainment unit, a light, and a controller;
the programming information (132) comprises
at least one of an identifier, a control code, a
program, and a configuration file; characterized
in that:

the programmable component (128) is a
first programmable component (144) that is
configured to interact with a second pro-
grammable component (146), wherein the
programming information (132) is adapted
to configure the first programmable compo-
nent (144) to interact with the second pro-
grammable component (146); and
wherein the component manager (121) is
configured to identify an association be-
tween the location (130) on the object (133)
and a number of points (152) in a point cloud
(138) for the object (133), wherein the
number of points (152) in the point cloud
(138) is associated with a component iden-
tification stored in a database (134); and
identify the programming information (132)
for the programmable component (128) us-
ing the component identification associated
with the number of points (152) in the point
cloud (138) and the database (134).
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9. The apparatus of claim 8, wherein in being config-
ured to identify the location (130) on the object (133)
based on the position (118) of the programming unit
(114) with respect to the object (133), the program-
ming unit (114) is configured to identify the location
(130) on the object (133) using the position (118) of
the programming unit (114) with respect to the object
(133) and a distance (131) between the program-
ming unit (114) and the location (130) on the object
(133).

10. The apparatus of either claim 8 or claim 9, wherein
the programming unit (114) is configured to be point-
ed at the location (130) on the object (133) to identify
the location (130) on the object (133) using the po-
sition (118) of the programming unit (114) with re-
spect to the object (133).

11. The apparatus of either claim 8 or claim 10, wherein
in being configured to program the programmable
component (128) using the programming informa-
tion (132) for the programmable component (128),
the component manager (121) is configured to send
the programming information (132) to the program-
mable component (128) from the programming unit
(114) over a communications link (142) between the
programming unit (114) and the programmable com-
ponent (128).

Patentansprüche

1. Verfahren zum Managen einer programmierbaren
Komponente (128), wobei das Verfahren Folgendes
aufweist:

Identifizieren eines Orts (130) auf einem Objekt
(133) an einer Plattform (104) unter Nutzung ei-
ner Programmiereinheit (114) basierend auf ei-
ner Position (118) der Programmiereinheit (114)
in Bezug auf das Objekt (133);
Identifizieren von Programmierinformation
(132) für die programmierbare Komponente
(128) basierend auf dem Ort (130) auf dem Ob-
jekt (133); und
Programmieren der programmierbaren Kompo-
nente (128) unter Nutzung der Programmierin-
formation (132) für die programmierbare Kom-
ponente (128), wobei
die Plattform (104) ein Luftfahrzeug (106) ist;
das Objekt (133) ein Aufbewahrungsschrank,
ein Überkopfgepäckfach, ein Sitz, ein Rumpf für
ein Luftfahrzeug (106), eine Oberfläche eines
Luftfahrzeugs (106) oder einem Flügel eines
Luftfahrzeugs (106) ist;
die programmierbare Komponente (128) ausge-
wählt ist aus vor einem Schalter, einem Sensor,
einer Flugentertainmenteinheit, einem Licht und

einer Steuerung;
die Programmierinformation (132) zumindest ei-
nes von einem Identifizierer, einem Steuerung-
scode, einem Programm und einer Konfigurati-
onsdatei aufweist; dadurch gekennzeichnet,
dass:

die programmierbare Komponente (128) ei-
ne erste programmierbare Komponente
(144) ist, die mit einer zweiten programmier-
baren Komponente (146) zusammenwirkt,
wobei die Programmierinformation (132)
die erste programmierbare Komponente
(144) dazu konfiguriert, mit der zweiten pro-
grammierbaren Komponente (146) zu inter-
agieren; und
wobei das Identifizieren der Programmier-
information (132) für die programmierbare
Komponente (128) basierend auf dem Ort
(130) auf dem Objekt (133) aufweist:

Identifizieren einer Zuordnung zwi-
schen dem Ort (130) auf dem Objekt
(133) und einer Anzahl von Punkten
(152) in einer Punktfolge (138) für das
Objekt (133), wobei die Anzahl von
Punkten (152) in der Punktfolge (138)
einer Komponentenidentifikation zuge-
ordnet ist, die in einer Datenbank (134)
gespeichert ist;
Identifizieren der Programmierinforma-
tion (132) für die programmierbare
Komponente (128) unter Nutzung der
Komponentenidentifikation, die der An-
zahl von Punkten (152) in der Punktfol-
ge (138) zugeordnet ist, und der Daten-
bank (134).

2. Verfahren nach Anspruch 1, wobei das Identifizieren
des Orts (130) auf dem Objekt (133) aufweist:
das Identifizieren des Orts (130) auf dem Objekt
(133) unter Nutzung der Position (118) der Program-
miereinheit (114) in Bezug auf das Objekt (133) und
einer Entfernung (131) zwischen der Programmier-
einheit (114) und dem Ort (130) auf dem Objekt
(133).

3. Verfahren nach entweder Anspruch 1, oder An-
spruch 2, wobei das Identifizieren des Orts (130) auf
dem Objekt (133) aufweist:

Richten der Programmiereinheit (114) an dem
Ort (130) auf das Objekt (133); und
Identifizieren des Orts (130) auf dem Objekt
(133) unter Nutzung der Position (118) der Pro-
grammiereinheit (114) in Bezug auf das Objekt
(133), wobei die Programmiereinheit (114) auf
das Objekt (133) gerichtet ist.
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4. Verfahren nach einem der voranstehenden Ansprü-
che, wobei das Programmieren der programmierba-
ren Komponente (128) unter Nutzung der Program-
mierinformation (132) für die programmierbare Kom-
ponente (128) aufweist:
Senden der Programmierinformation (132) an die
programmierbare Komponente (128) über eine
Kommunikationsverbindung (142) mit der program-
mierbaren Komponente (128).

5. Verfahren nach einem der voranstehenden Ansprü-
che, wobei das Programmieren der programmierba-
ren Komponente (128) unter Nutzung der Program-
mierinformation (132) für die programmierbare Kom-
ponente (128) aufweist:
Senden der Programmierinformation (132) an die
programmierbare Komponente (128) durch einen
menschlichen Betreiber (116).

6. Verfahren nach einem der voranstehenden Ansprü-
che, des Weiteren mit:
Installieren der programmierbaren Komponente
(128) an dem Ort (130) auf dem Objekt (133) nach
dem Programmieren der programmierbaren Kom-
ponente (128) unter Nutzung der Programmierinfor-
mation (132) für die programmierbare Komponente
(128).

7. Verfahren nach einem der voranstehenden Ansprü-
che, des Weiteren mit:
Erlangen von Identifizierungsinformation (158) für
die programmierbare Komponente (128) über eine
Kommunikationsverbindung (142), die mit der pro-
grammierbaren Komponente (128) errichtet ist, wo-
bei die Identifizierungsinformation (158) zumindest
eines von einem Medienzugangscode, einer Serien-
nummer, einer Teilnummer, einer Prozessorserien-
nummer, einer Modellnummer, einer Identifikation
einer Art einer Komponente und einen Code auf-
weist.

8. Vorrichtung, mit:

einer Programmiereinheit (114), die dazu konfi-
guriert ist, einen Ort (130) auf einem Objekt
(133) in einer Plattform (104) basierend auf einer
Position (118) der Programmiereinheit (114) in
Bezug auf das Objekt (133) zu identifizieren; und
einen Komponentenmanager (121), der dazu
konfiguriert ist, Programmierinformation (132)
für eine programmierbare Komponente (128)
basierend auf dem Ort (130) auf dem Objekt
(133) zu identifizieren; und die programmierbare
Komponente (128) unter Nutzung der Program-
mierinformation (132) für die programmierbare
Komponente zu programmieren, wobei,
die Plattform (104) ein Luftfahrzeug (106) ist;
das Objekt (133) ein Aufbewahrungsschrank,

ein Überkopfgepäckfach, einen Sitz, einen
Rumpf für ein Luftfahrzeug (106), eine Oberflä-
che eines Luftfahrzeugs (106) oder ein Flügel
für ein Luftfahrzeug (106) ist;
die programmierbare Komponente (128) ausge-
wählt ist von einem Schalter, einem Sensor, ei-
ner Flugentertainmenteinheit, einem Licht und
einer Steuerung;
die Programmierinformation (132) zumindest ei-
nes von einem Identifizierer, einem Steuerung-
scode, einem Programm und einer Konfigurati-
onsdatei aufweist; dadurch gekennzeichnet,
dass:

die programmierbare Komponente (128) ei-
ne erste programmierbare Komponente
(144) ist, die dazu konfiguriert ist, mit einer
zweiten programmierbaren Komponente
(146) zusammenzuwirken, wobei die Pro-
grammierinformation (132) dazu ausgelegt
ist, die erste programmierbare Komponente
(144) dazu zu konfigurieren, mit der zweiten
programmierbare Komponente (146) zu-
sammenzuwirken; und
wobei der Komponentenmanager (121) da-
zu konfiguriert ist, eine Zuordnung zwi-
schen dem Ort (130) auf dem Objekt (133)
und einer Anzahl von Punkten (152) in einer
Punktfolge (138) für das Objekt (133) zu
identifizieren, wobei die Anzahl von Punk-
ten (152) in der Punktfolge (138) einer Kom-
ponentenidentifikation zugeordnet ist, die in
einer Datenbank (134) gespeichert ist; und
Identifizieren der Programmierinformation
(132) für die programmierbare Komponente
(128) unter Nutzung der Komponenteni-
dentifikation, die der Anzahl von Punkten
(152) in der Punktfolge (138) zugeordnet ist,
und der Datenbank (134).

9. Vorrichtung nach Anspruch 8, wobei beim dazu kon-
figuriert sein, den Ort (130) auf dem Objekt (133)
basierend auf der Position (118) der Programmier-
einheit (114) in Bezug auf das Objekt (133) zu iden-
tifizieren, die Programmiereinheit (114) dazu konfi-
guriert ist, den Ort (130) auf dem Objekt (133) unter
Nutzung der Position (118) der Programmiereinheit
(114) in Bezug auf das Objekt (133) und einer Ent-
fernung (131) zwischen der Programmiereinheit
(114) und dem Ort (130) auf dem Objekt (133) zu
identifizieren.

10. Vorrichtung nach entweder Anspruch 8, oder An-
spruch 9, wobei die Programmiereinheit (114) dazu
konfiguriert ist, auf den Ort (130) auf dem Objekt
(133) gerichtet zu sein, um den Ort (130) auf dem
Objekt (133) unter Nutzung der Position (118) der
Programmiereinheit (114) in Bezug auf das Objekt
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(133) zu identifizieren.

11. Vorrichtung nach entweder Anspruch 8, oder An-
spruch 10, wobei beim dazu konfiguriert sein, um die
programmierbare Komponente (128) unter Nutzung
der Programmierinformation (132) für die program-
mierbare Komponente (128) zu programmieren, der
Komponentenmanager (121) dazu konfiguriert ist,
die Programmierinformation (132) an die program-
mierbare Komponente (128) von der Programmier-
einheit (114) über eine Kommunikationsverbindung
(142) zwischen der Programmiereinheit (114) und
der programmierbaren Komponente (128) zu sen-
den.

Revendications

1. Procédé de gestion d’un composant programmable
(128), le procédé comprenant :

l’identification d’un emplacement (130) sur un
objet (133) dans une plateforme (104) au moyen
d’une unité de programmation (114) sur la base
d’une position (118) de l’unité de programmation
(114) par rapport à l’objet (133) ;
l’identification d’informations de programmation
(132) pour le composant programmable (128)
sur la base de l’emplacement (130) sur l’objet
(133) ; et
la programmation du composant programmable
(128) au moyen des informations de program-
mation (132) pour le composant programmable
(128),
la plateforme (104) consistant en un aéronef
(106) ;
l’objet (133) consistant en un compartiment de
rangement, un coffre à bagages, un siège, un
fuselage pour l’aéronef (106), une surface de
l’aéronef (106) ou une aile de l’aéronef (106) ;
le composant programmable (128) étant sélec-
tionné parmi un commutateur, un capteur, une
unité de divertissement en vol, un éclairage et
un contrôleur ;
les informations de programmation (132) com-
prenant un identifiant et/ou un code de comman-
de et/ou un programme et/ou un fichier de
configuration ; caractérisé en ce que :

le composant programmable (128) consiste
en un premier composant programmable
(144) qui interagit avec un deuxième com-
posant programmable (146), les informa-
tions de programmation (132) configurant
le premier composant programmable (144)
pour qu’il interagisse avec le deuxième
composant programmable (146) ; et
l’identification des informations de pro-

grammation (132) pour le composant pro-
grammable (128) sur la base de l’emplace-
ment (130) sur l’objet (133) comprenant :

l’identification d’une association entre
l’emplacement (130) sur l’objet (133) et
un nombre de points (152) dans un nua-
ge de points (138) pour l’objet (133), le
nombre de points (152) dans le nuage
de points (138) étant associé à une
identification de composant enregis-
trée dans une base de données (134) ;
l’identification des informations de pro-
grammation (132) pour le composant
programmable (128) au moyen de
l’identification de composant associée
au nombre de points (152) dans le nua-
ge de points (138) et la base de don-
nées (134).

2. Procédé selon la revendication 1, dans lequel l’iden-
tification de l’emplacement (130) sur l’objet (133)
comprend :
l’identification de l’emplacement (130) sur l’objet
(133) au moyen de la position (118) de l’unité de
programmation (114) par rapport à l’objet (133) et
d’une distance (131) entre l’unité de programmation
(114) et l’emplacement (130) sur l’objet (133).

3. Procédé selon soit la revendication 1, soit la reven-
dication 2, dans lequel l’identification de l’emplace-
ment (130) sur l’objet (133) comprend :

le pointage de l’unité de programmation (114)
vers l’emplacement (130) sur l’objet (133) ; et
l’identification de l’emplacement (130) sur l’objet
(133) au moyen de la position (118) de l’unité
de programmation (114) par rapport à l’objet
(133), l’unité de programmation (114) étant
pointée vers l’objet (133).

4. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la programmation du com-
posant programmable (128) au moyen des informa-
tions de programmation (132) pour le composant
programmable (128) comprend :
l’envoi des informations de programmation (132) au
composant programmable (128) sur une liaison de
communications (142) avec le composant program-
mable (128).

5. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la programmation du com-
posant programmable (128) au moyen des informa-
tions de programmation (132) pour le composant
programmable (128) comprend :
l’envoi des informations de programmation (132) au
composant programmable (128) par un opérateur
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humain (116).

6. Procédé selon l’une quelconque des revendications
précédentes, comprenant en outre :
l’installation du composant programmable (128) à
l’emplacement (130) sur l’objet (133) suite à la pro-
grammation du composant programmable (128) au
moyen des informations de programmation (132)
pour le composant programmable (128).

7. Procédé selon l’une quelconque des revendications
précédentes, comprenant en outre :
l’obtention d’informations d’identifiant (158) pour le
composant programmable (128) sur une liaison de
communications (142) établie avec le composant
programmable (128), les informations d’identifiant
(158) comprenant un code d’accès aux supports
et/ou un numéro de série et/ou un numéro de pièce
et/ou un numéro de série de processeur et/ou un
numéro de modèle et/ou une identification d’un type
de composant et/ou un code.

8. Appareil, comprenant :

une unité de programmation (114) configurée
pour identifier un emplacement (130) sur un ob-
jet (133) dans une plateforme (104) sur la base
d’une position (118) de l’unité de programmation
(114) par rapport à l’objet (133) ; et
un gestionnaire de composants (121) configuré
pour identifier des informations de programma-
tion (132) pour un composant programmable
(128) sur la base de l’emplacement (130) sur
l’objet (133) ; et programmer le composant pro-
grammable (128) au moyen des informations de
programmation (132) pour le composant pro-
grammable,
la plateforme (104) consistant en un aéronef
(106) ;
l’objet (133) consistant en un compartiment de
rangement, un coffre à bagages, un siège, un
fuselage pour l’aéronef (106), une surface de
l’aéronef (106) ou une aile de l’aéronef (106) ;
le composant programmable (128) étant sélec-
tionné parmi un commutateur, un capteur, une
unité de divertissement en vol, un éclairage et
un contrôleur ;
les informations de programmation (132) com-
prenant un identifiant et/ou un code de comman-
de et/ou un programme et/ou un fichier de
configuration ; caractérisé en ce que :

le composant programmable (128) consiste
en un premier composant programmable
(144) qui est configuré pour interagir avec
un deuxième composant programmable
(146), les informations de programmation
(132) étant adaptées à configurer le premier

composant programmable (144) pour qu’il
interagisse avec le deuxième composant
programmable (146) ; et
le gestionnaire de composants (121) étant
configuré pour identifier une association en-
tre l’emplacement (130) sur l’objet (133) et
un nombre de points (152) dans un nuage
de points (138) pour l’objet (133), le nombre
de points (152) dans le nuage de points
(138) étant associé à une identification de
composant enregistrée dans une base de
données (134) ; et identifier les informations
de programmation (132) pour le composant
programmable (128) au moyen de l’identi-
fication de composant associée au nombre
de points (152) dans le nuage de points
(138) et la base de données (134).

9. Appareil selon la revendication 8, dans lequel, en
étant configurée pour identifier l’emplacement (130)
sur l’objet (133) sur la base de la position (118) de
l’unité de programmation (114) par rapport à l’objet
(133), l’unité de programmation (114) est configurée
pour identifier l’emplacement (130) sur l’objet (133)
au moyen de la position (118) de l’unité de program-
mation (114) par rapport à l’objet (133) et d’une dis-
tance (131) entre l’unité de programmation (114) et
l’emplacement (130) sur l’objet (133).

10. Appareil selon soit la revendication 8, soit la reven-
dication 9, dans lequel l’unité de programmation
(114) est configurée pour être pointée vers l’empla-
cement (130) sur l’objet (133) pour identifier l’empla-
cement (130) sur l’objet (133) au moyen de la posi-
tion (118) de l’unité de programmation (114) par rap-
port à l’objet (133).

11. Appareil selon soit la revendication 8, soit la reven-
dication 10, dans lequel, en étant configurée pour
programmer le composant programmable (128) au
moyen des informations de programmation (132)
pour le composant programmable (128), le gestion-
naire de composants (121) est configuré pour en-
voyer les informations de programmation (132) au
composant programmable (128) depuis l’unité de
programmation (114) sur une liaison de communi-
cations (142) entre l’unité de programmation (114)
et le composant programmable (128).
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