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(57) ABSTRACT 
A software development kit prioritizes certain aspects of an 
acquired image and introduces the prioritized aspects to a 
main processor. Alternatively, a coprocessor, or the copro 
cessor and the development kit, manipulate(s) the acquired 
image and introduce(s) the manipulated image to the pro 
ces sor. The reprogramming of either one of the development 
kit and the coprocessor may be initiated by either one of 
them or by the processor and the programming may be 
provided by the main processor. A central station and a gate 
array may also be individually reprogrammable by the main 
processor Which sets up, programs and controls an intelli 
gent imaging platform in accordance With the individual 
reprogramming. A reprogramming of an audio acquisition 
stage may also be initiated by that stage and any of the other 
stages and the processor and may be provided by the 
processor. The audio information may be related to the 

29, 2002. acquired image. 
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SYSTEM FOR PROCESSING VIDEO AND AUDIO 
INFORMATION 

[0001] This is a divisional application of 10/113,480 
(attomey’s ?le IQINV-58963) ?led in the United States 
Patent and Trademark Of?ce on Mar. 29, 2002. 

BACKGROUND OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

[0002] This invention relates to a system for and method 
of processing an acquired image. More particularly, the 
invention relates to a system for, and method of, processing 
an image in a Wide variety of Ways, not previously capable 
of being accomplished in the prior art, to provide results 
Which are enhanced compared to What has been able to be 
achieved in the prior art. 

BACKGROUND OF THE INVENTION 

[0003] Systems are noW in use for processing an acquired 
image. For example, systems are noW in use for processing 
an acquired image to determine the entrance into, and the 
departure of individuals from, a de?ned area such as an 
enclosure. Systems are also in use for determining the 
identity of individuals and objects in an enclosure. Systems 
are further in use for tracking the movement and variations 
in the positioning of individuals in an enclosure. These are 
only a feW examples of different types of processing and 
uses of acquired images. 

[0004] As of noW, di?ferent processing and uses of 
acquired images require different types of systems to be 
constructed. For example, the same system cannot be used 
to identify an individual in a croWd and to track the 
movement of the identi?ed individual in the croWd and 
particularly the movement of the individual in a de?ned area 
such as an enclosure or from one de?ned area to another 

de?ned area. The same system cannot also be used to 
magnify a particular portion of an acquired image and 
process that magni?ed portion. Since different systems are 
required to perform different functions, costs to individuals 
or organiZations have increased, available space has become 
limited and complexities in operation have become magni 
?ed. 

BRIEF DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

[0005] A softWare development kit prioritiZes certain 
aspects of an acquired image and introduces the prioritized 
aspects to a main processor. Alternatively, a coprocessor, or 
the coprocessor and the development kit, manipulate(s) the 
acquired image and introduce(s) the manipulated image to 
the processor. The reprogramming of either one of the 
development kit and the coprocessor may be initiated by 
either one of them and by the processor and the program 
ming may be provided by the main processor. 

[0006] A central station and a gate array may also be 
individually reprogrammable by the main processor Which 
sets up, programs and controls a camera in accordance With 
the individual reprogrammings. 

[0007] A reprogramming of an audio acquisition stage 
may also be initiated by that stage and any of the other stages 
and the processor and may be provided by the processor. The 
audio information may be related to the acquired image. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] 
[0009] FIG. 1 is a diagram, primarily in block form, of a 
system (hardWare and softWare) constituting a preferred 
embodiment of the invention for processing acquired images 
on a global basis Where the system can be used to process the 
images in a Wide variety of different Ways; 

[0010] FIG. 2 is an expanded diagram, primarily in block 
form, of the softWare portion of the system shoWn in FIG. 
1; 

[0011] FIG. 3 is an expanded diagram, partially in block 
form, shoWing how different portions of the hardWare in 
FIG. 1 are interconnected by buses; 

In the draWings: 

[0012] FIG. 4 is an expanded diagram, partially in block 
form, shoWing how different portions of the system shoWn 
in FIGS. 1-3 are reprogrammable, and hoW the different 
reprogrammable stages are connected to one another by 
interfaces; 
[0013] FIG. 5 is a schematic vieW shoWing the relation 
ship betWeen a reprogrammable stage and a non-reprogram 
mable stage, the reprogrammable stage being capable of 
providing a plurality of generic operations and a plurality of 
custom de?ned operations and the non-reprogrammable 
stage being capable of providing only a plurality of generic 
operations; 

[0014] FIG. 6 is a schematic diagram shoWing hoW dif 
ferent primary blocks in the system shoWn in FIGS. 1-5 can 
be combined in different patentable combinations depending 
upon the results desired to be obtained from the processing 
of the acquired image and also including a chart showing 
different combinations of the blocks shoWn in FIG. 6; and 

[0015] FIG. 7 is a chart illustratively shoWing a number of 
individual functions that may be provided by the system 
shoWn in FIGS. 1-6 to accomplish di?ferent desired results 
in processing an acquired image. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT OF THE INVENTION 

[0016] FIG. 1 is a circuit diagram, primarily in block 
form, of a system generally indicated at 10 and constituting 
a preferred embodiment of the invention. The system 10 is 
shoWn as being divided by broken lines 12 into a central 
station generally indicated at 14 and by broken lines 16 into 
an intelligent imaging platform generally indicated at 18. A 
communications arrangement formed by one or more com 
munications channels and generally indicated at 20 is dis 
posed in the intelligent imaging platform 18. The intelligent 
imaging platform 18 is in turn indicated by broken lines 22 
as including a softWare section generally indicated at 24. 
Substantially everything Within the broken lines 16 (except 
for the communications arrangement 20 and the softWare 
section 24) constitutes hardWare generally indicated at 28a, 
28b and 280. The hardWare section 28a may be considered 
to include softWare Which interfaces With the hardWare in 
the section. 

[0017] The hardWare section in FIG. 1 also includes an 
image acquirer 30 for receiving an image and converting the 
image to signals, preferably electrical, in a conventional 
manner. The hardWare section also includes an audio codec 
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or audio acquirer 32 for receiving audio information Which 
may be related to the video information. The audio codec or 
acquirer 32 may include an audio coder decoder designated 
as a “codec”. Signals pass through a bus 31 betWeen the 
image acquirer 30 and a ?eld programmable gate array 34 
Which may be constructed in a conventional manner. Signals 
also pass through a bus 33 betWeen the gate array 34 and a 
coprocessor 36. The gate array 34 and the coprocessor 36 are 
disposed in the hardWare section 28a. 

[0018] The audio signals preferably pass through a bus 35 
betWeen the audio codec or acquirer 32 and the ?eld 
reprogrammable gate array 34. However, the audio signals 
could pass through a bus betWeen the audio codec or 
acquirer 32 and the coprocessor 36. The system is more 
?exible When the audio signals pass betWeen the audio 
codec or acquirer 32 and the ?eld reprogrammable gate 
array 34 than When the audio signals pass betWeen the audio 
codec or acquirer 32 and the coprocessor 36. The ability of 
the signals from the audio acquirer 32 to pass to either the 
gate array 34 or the coprocessor 36 may be seen by the 
extension of the bus 35 to the audio/video interface for the 
hardWare section 28a. 

[0019] Signals pass betWeen the hardWare section 28a and 
the softWare section 24 through a bus 38. Signals also pass 
betWeen a miscellaneous input/output stage 40 (considered 
as hardWare) and the softWare section 24 through a bus 42. 
Signals also pass through the hardWare section 28b and the 
softWare section 24 through a bus 44. The hardware section 
28b includes a compact ?ash card interface 46, a PC card 
interface 48 and a PCI interface 50. The hardWare section 
28b provides information storage and includes a capacity for 
providing information storage expansion and other (non 
storage) expansion. 

[0020] The softWare section 24 includes a video manipu 
lator 52, an audio manipulator 54, an event generator 56, an 
event responder 58, a platform user interface 60 and a kernel 
operating system 62. Each of these stages has an arroW 64 
disposed in an oblique direction at the bottom right comer of 
the stage. The oblique arroW 64 indicates that the stage is 
capable of being reprogrammed. The reprogramming of any 
stage With the arroW 64 can be initiated by any stage Whether 
the other stage has the arroW 64 to indicate its capability of 
being reprogrammed. For example, the reprogramming of 
any of the stages 34, 36 and 52-62 (even numbers only) can 
be self initiated and can be initiated by any of the other 
stages 34, 36 and 52-62 and by any other stages such as the 
stages 70, 72 and 74. Thus, each of the stages 34, 36 and 
52-62 (even numbers only) is illustratively able to be 
reprogrammed. Thus, the stages 34, 36, 52-62 and 65 (even 
numbers only) receiving such communications have an 
enhanced ?exibility in operation in comparison to the stages 
Which do not receive such reprogramming. Each reprogram 
mable stage including the stages 34, 36 and 52-62 (even 
numbers only) can also initiate reprogramming of itself. The 
reprogramming of each reprogrammable stage including the 
stages 34, 36 and 52-62 (even numbers only) can be initiated 
by almost any stage in the system, except for the image 
acquirer 30, the audio acquirer or codec 32, the miscella 
neous input/output 40 and the storage and expansion stage 
28b. 

[0021] A softWare development kit 65 is indicated by a 
cloud designated as “platform con?guration” With an arroW 
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64 in the upper left corner. The output from the softWare 
development kit 65 is introduced to a main processor 66 to 
control the operation of the main processor. The softWare 
development kit may be considered to be Within the main 
processor 66. The main processor 66 reprograms individual 
ones of the stages 34, 36 and 52-64 (even numbers only) and 
the softWare development kit 65 to control the image 
acquired by the stage 30 from the camera and the audio 
acquired by the stage 32 from the camera. 

[0022] The ?eld programmable gate array 34 provides 
reprogrammable arrays of gates to clarify and sharpen the 
video data acquired from the image acquisition stage 30 and 
introduces the clari?ed image to the coprocessor 36. The 
coprocessor 36 manipulates the audio and video data 
depending upon the results desired to be obtained from the 
system 10. For example, di?ferent manipulations may be 
provided by the coprocessor 36 When the image is targeted 
on a single person or a group of people or on an inanimate 
object. The miscellaneous input/output stage 40 provides 
such information as motion sensing to indicate to an alarm 
panel that the camera has observed and detected motion in 
a scene. The hardWare section 40 can also indicate to the 
camera that some external device has detected motion and 
Wishes to inform the camera that an event Worth observing 
is taking place. In addition, the hardWare section 40 may also 
indicate to a lens to change the siZe of the iris in the lens. It 
Will be appreciated that the hardWare section 40 may per 
form a considerable number of function other than motion 
detecting. 

[0023] The video manipulate stage 52 may manipulate an 
image to clarify the image as by correcting for color or 
extracting facial features. This is especially important When 
faces are in the image and the faces are to be matched against 
a database identifying a particular face. A similar type of 
manipulation is provided by the stage 54 With respect to 
audio information such as When a person is speaking. The 
event generator 56 matches the image from the stage 52 
against the images in the database. This is important When 
the images are faces. The event responder stage 58 provides 
a response depending on the matching or lack of matching 
of the acquired image from the stage 52 and the image in the 
database. Although the matching has been discussed With 
reference to faces, the matching can be With respect to any 
physical object or any perceived state independent of a 
physical object. 

[0024] The event responder 58 acts upon the output from 
the event generator 56 in accordance With the processing 
Which is provided to obtain the desired results. The platform 
user interface 60 provides a mechanism for taking the 
information that the camera intelligent imaging platform 18 
sees and the platform 60 calculates that information and 
presents the calculated information to the user. It also alloWs 
for the user to adjust the setting of the camera. The platform 
con?guration 65 alloWs the user of the system to Write code 
for customizing the camera to provide the desired result. The 
kernel operating system 62 provides the basic operation of 
the camera. It is Well knoWn in the art. 

[0025] Although the stages 52-62 (even numbers only) 
and 65 constitute softWare, they may be disposed in the 
hardWare section 280, since they control the operation of the 
main processing hardWare 66. The main processing hard 
Ware 66 is sometimes referred to in this application as a 
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“main processor”. The main processor 66 is connected by 
the bus 25 to communication stages or channels in the 
intelligent imaging platform 18. The intelligent imaging 
platform 18 includes a subset of communication channels 70 
(ethemet), 72 (serial) and 74 (?reWire) in the communica 
tions arrangement 20. The channel 70 receives information 
from an Ethernet source. The channel 72 receives serial 
information from an external source. The channel 74 
receives high speed information from softWare knoWn as 
FireWire and communicates this information to hardWare. 
The channels 70, 72 and 74 are representative of the different 
types of information that may be acquired by the currently 
active communication channels in the intelligent imaging 
platform 18. The representative channels such as the chan 
nels 70, 72 and 74 also receive information from the main 
processor 66 and supply information to the main processor. 

[0026] The intelligent imaging platform 18 in turn com 
municates through the communications netWork 76 to the 
central station 14. As shoWn in FIG. 1, the central station 14 
is reprogrammable and can initiate reprogramming of itself 
and any other reprogrammable stage. The central station 14 
is shoWn as including a station user interface 80, a station 
con?guration 82, storage 84 and a platform setup, program 
ming and control 86. The platform setup 86 may include set 
up and con?guration information for event generation, event 
response, platform con?guration, platform user interface, 
?eld programmable gate array and coprocessor correspond 
ing to What is shoWn in the intelligent imaging platform 18. 
The platform set up 86 is shoWn as being included in the 
central station 14 but it controls the state of the stages 34, 36, 
52-62 (even numbers only) and the main processor 66 in the 
intelligent imaging platform 18. 

[0027] The stage 30 acquires the image from the camera 
and introduces the acquired image to the ?eld programmable 
gate array 34. The gate array 34 clari?es the image in 
accordance With the desired processing to be provided of the 
image and introduces the signals representing the clari?ed 
image to the coprocessor 36. The coprocessor 36 manipu 
lates the clari?ed image dependent upon the desired result to 
be obtained from the system shoWn in FIG. 1. For example, 
the coprocessor 36 may manipulate the image to focus on an 
individual in a croWd and may track the movements of the 
individual. Alternatively, the coprocessor may manipulate 
the image to concentrate on What happens in a particular 
corner of a room. The coprocessor 36 is also able to 
manipulate the audio from the codec 32 to conform to the 
manipulation of the video. HoWever, as indicated previously, 
the audio information may be clari?ed by the ?eld repro 
grammable gate array 34 before it is introduced to the 
coprocessor 36. 

[0028] The signals from the coprocessor 36 are further 
manipulated by the stages 52 and 54. The video manipulator 
52 further enhances the quality of the acquired image. For 
example, the video manipulator 52 may identify individual 
faces in a croWd and may extract facial features of an 
individual. The event generator 56 may match the facial 
features against a database to identify the individual on the 
basis of this matching against the database. 

[0029] The system 10 shoWn in FIG. 1 has certain impor 
tant advantages. It provides softWare (eg the stages 34, 36, 
52-62 (even numbers only) and 65 ) in the camera to control 
the operation of the camera. In this Way, the reprogramming 
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of the softWare stages can occur instantaneously in the 
camera and the resultant changes in the output from the 
softWare stages can directly control the operation of the 
camera. This is in contrast to the prior art Where output 
signals have been introduced to controls outside of the 
camera. In the prior art, the signals are then processed 
outside the camera and introduced to the controls outside of 
the camera. As Will be appreciated, the passage of the signals 
outside of the camera and the subsequent processing of the 
signals outside of the camera produce a degradation in the 
camera performance. 

[0030] The degradation of the signal resolution With 
increases in distance is particularly troublesome When ana 
log signals are processed many of the camera systems of the 
prior art processed analog signals. In contrast, the system of 
this invention operates on a digital basis. Coupled With the 
disposition of the camera controls in the camera, the digital 
operation of the system of this invention enhances the 
sensitivity and the reliability of the operation of the system 
10. 

[0031] The system 10 also has other advantages. This 
results in part from the ?exibility in the construction and 
operation of the system. For example, all of the stages 34, 
36, 52-62 (even numbers only) and 65 are reprogrammable. 
Furthermore, each of the stages 34, 36, 52-62 and 65 can be 
reprogrammed on the basis of a decision from that stage or 
any of the other of these stages. This ?exibility in repro 
gramming provides for an enhanced sensitivity and reliabil 
ity in the adjustments that can be provided in the operation 
of the camera, thereby providing an enhanced performance 
of the camera. 

[0032] FIG. 2 illustrates the softWare in additional detail. 
It includes the video manipulator 52, Which is shoWn in 
broken lines 90 in FIG. 2. As shoWn in FIG. 2, the video 
manipulator 52 includes a preprocessor 92 and an analyZer 
94. The preprocessor 92 converts the acquired image from 
the stage 30 in FIG. 1 to a format that the user Wishes to 
provide. For example, the preprocessor 92 may correct, ?x 
or establish colors in the acquired image or may select only 
a small portion of the image. The analyZer 94 may illustra 
tively look for something speci?c in the image or in a 
portion of the image. For example, the analyZer 94 may look 
for an individual having a particular identity. Alternatively, 
the analyZer 94 may extract facial features or may detect 
motion of an image or an object. The operation of the event 
generator 56 and the event responder 58 have been indicated 
previously in connection With FIG. 1. 

[0033] The output of the analyZer 92 is stored or archived 
as at 96 in FIG. 2 and the stored or archived output is 
introduced to a post processor 98. The post processor 98 
illustratively provides for a modi?cation of the image based 
upon the output of the analyZer 96 and the event responder 
58. For example, the post processor 98 may emphasiZe 
image portions that have changed in position With time. The 
output of the post processor stage 98 is introduced to one of 
the stages 70, 72 and 74 in the communications netWork 20 
in FIG. 1 and the output of the communications stage is 
provided to the communication netWork 76 also shoWn in 
FIG. 1. 

[0034] The miscellaneous input/output stage 40 in FIG. 1 
is also shoWn in additional detail in FIG. 2 Within a block 
106 in broken lines. The miscellaneous input/ output stage 40 
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includes miscellaneous inputs 108 such as triggers and 
includes miscellaneous outputs 110 such as relays, light 
emitting diodes and an iris control port for the camera. The 
audio manipulator 54 in FIG. 1 is also shoWn in FIG. 2 
Within a box 100 formed from broken lines. The audio 
manipulator 100 in FIG. 2 includes a preprocessor 102 and 
an analyzer 104 Which respectively operate on the audio in 
a manner similar to the operation of the preprocessor 92 and 
the analyZer 94 on the video in FIG. 2. 

[0035] FIG. 2 also includes the platform user interface 60 
and the kernel operating system 62 shoWn in FIG. 1. The 
platform user interface 60 includes commands and Web 
pages and the kernel operating system 62 includes timer 
tasks and load control. The “load” refers to the Work in 
performing the software tasks on the processor and the “load 
control” refers to the acts of organizing the tasks to make 
certain that all of the tasks are provided With an opportunity 
to occur. FIG. 2 also includes the platform con?guration 65 
also shoWn in FIG. 1. The platform con?guration 65 
includes code load, set-up, original equipment manufactur 
ers (OEM) compiles and the softWare development kit 
(SDK). The platform con?guration 65 and all of the other 
stages in FIG. 2 include the diagonal line 64 to indicate that 
each of the stages can talk to any of the other stages in FIG. 
2 and can be reprogrammed by the main processor 66 on the 
basis of an initiation by any of the reprogrammable stages 
shoWn in FIG. 2. 

[0036] FIG. 3 shoWs the acquisition of an image illustra 
tively in either photonic (light) or analog form. FIG. 3 also 
indicates the How of video and audio data through the 
hardWare shoWn in FIG. 1. The video path includes the 
image acquisition of light illustratively in analog form as at 
30 in FIGS. 1 and 3. The image is converted inside the 
image acquirer 30 into digital form either by using a 
combination of a lens and imager (for light) or by using an 
analog decoderifor example, an NTSC decoderi(for ana 
log). The resultant signals ?oW through the video bus 31 to 
the ?eld reprogrammable gate array 34 also shoWn in FIG. 
1. The gate array 34 also receives audio signals ?oWing 
through a bus 122 from the audio codec or acquirer 32 also 
shoWn in FIG. 1. 

[0037] The video and audio signals then ?oW through a 
bus 124 to the coprocessor 36. The output from the copro 
cessor 36 is provided to a bus 126. These signals then pass 
through the gate array 34 to PCI bus 38. The signals on the 
buses 120 and 122 may also be by-passed, through the ?eld 
reprogrammable gate array 34 to the PCI bus 38 Without 
passing through the coprocessor 36. The signals on the PCI 
bus 38 pass through the main processor 66 and through a 
communications bus 129 to the communications netWork 76 
in FIG. 1. As can be seen, the audio/video data ?oWs 
through as many as ?ve (5) different buses but only once 
through each bus. This alloWs for a streamlined How of data 
through the intelligent imaging platform 18. 

[0038] FIG. 6 is a simpli?ed block diagram of the system 
shoWn in the previous Figures. In this Figure, the stages 
discussed previously in connection With FIG. 1 and con 
sidered as primary are shoWn. The simpli?ed system 
includes the image acquirer 30 (designated as A), the ?eld 
programmable gate array 34 (designated as B), the main 
processor 66 (designated as C), the softWare development 
kit 65 (designated as F), the central station 14 (designated as 
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D) and the coprocessor 36 (designated as E). The softWare 
development kit F may be considered as a part of the 
platform con?guration 65 in FIGS. 1 and 2 and is included 
Within the main processor 66. 

[0039] FIG. 6 also includes a chart shoWing primary 
combinations of individual ones of the stages A-F in FIG. 6 
and optional combinations of the primary stages With the 
other stages shoWn in FIG. 4. As Will be seen, there are tWo 
(2) primary combinationsi(l) a combination of A (the 
image acquirer), C (the main processor) and F (the softWare 
development kit) and (2) a combination of A (the image 
acquirer), C (the main processor) and E (the coprocessor). 
Certain optional combinations are also shoWn involving 
individual ones of B (the ?eld reprogrammable gate array), 
D (the central station) and F (the softWare development kit) 
for the primary combination of A, C and E. They further 
include optional combinations of B (the ?eld reprogramable 
gate array), D (the central station) and E (the coprocessor) 
for the primary combination of A, C and F. The combina 
tions designated With a star in the ?rst column may be 
considered as the most critical. It Will be appreciated that the 
combinations shoWn in FIG. 6 are illustrative only and that 
a considerable number of other combinations (some even 
primary) may be provided Without departing from the scope 
of the invention. 

[0040] FIG. 4 illustrates the con?gurability of different 
ones of applicants’ primary stages. The stages correspond to 
the primary stages shoWn in FIG. 6inamely, the image 
acquirer 30, the ?eld programmable gate array 34, the 
coprocessor 36, the main processor 66, the softWare devel 
opment kit 65 (Within the main processor 66) and the central 
station 14. All of these stages (except for the image acquirer 
30) are con?gurable or reprogrammable as indicated by a 
cloud like con?guration Within a rectangular block. Each 
cloud represents a con?gurable or reprogrammable entity 
Which can be shaped to the task at hand. Each rectangular 
block represents the encompassing ?xed body Which is not 
unto itself con?gurable or reprogrammable. 

[0041] The different blocks are de?ned and determined by 
the interfaces of applicants’ assignee. These interfaces are as 
folloWs: 

[0042] l. The video interface 31 betWeen the image 
acquirer 30 and the ?eld reprogrammable gate array 34; 

[0043] 2. A coprocessor interface 142 betWeen the gate 
array 34 and the coprocessor 36; 

[0044] 3. The hardWare interface 38 betWeen the gate 
array 34 and the main processor 66; 

[0045] 4. A communications interface 146 betWeen the 
main processor 66 and the central station 14; and 

[0046] 5. A softWare interface 148 betWeen the main 
processor 66 and the softWare development kit 65. 

The request to initiate reprogramming of a reprogram 
mable block can come from anyWhere in the system 
With the exception of such stages as the image acquirer 
30, the audio acquirer or codec 32 and the miscella 
neous input/output stage 40. HoWever, the reprogram 
ming is provided by the main processor 66. 

[0047] FIG. 5 schematically illustrates in some detail a 
customiZable block, generally indicated at 150, Which is also 
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representative of other blocks. The customizable block 150 
is reprogrammable as indicated by the diagonal arroW 64 in 
the loWer right corner. The customizable block 150 includes 
a sub-block 152 capable of performing a plurality of avail 
able generic operations designated in the sub-block as tasks 
I to n. These operations are generic to the block 150 and 
other blocks. When the block 150 provides only available 
generic operations such as in the block 152, the block is not 
reprogrammable. The customizable block 150 may also 
include a sub-block 154 providing custom de?ned opera 
tions. These are operations individual to the block 150. The 
sub-block 154 may provide I to n custom operations. When 
the block 150 can provide one (1) or more custom de?ned 
operations, the block 150 is said to be reprogrammable and 
is demarcated or indicated by the arroW 64. 

[0048] FIG. 7 is a chart shoWing examples of different 
functions capable of being performed by the system 10. It 
Will be appreciated that FIG. 7 shoWs only a feW of the 
multitudinous operations that can be performed by the 
system 10. The ?rst (designated as “Main Function”) col 
umn in FIG. 7 indicates four (4) different functions Which 
can be performed by the system 10. These four (4) functions 
are: 

[0049] (a) “Remote Color Video Monitor With 
Archive”, 

[0050] (b) “Face Print Generation and Upload to 
Server”, 

[0051] (c) “Gun Shot Detection and Server Noti?ca 
tion,” and 

[0052] (d) “Subject Tracking With Realtime Video 
Monitor.” 

[0053] The second column in FIG. 7 is designated as 
“Other/Combined Functions”. It indicates other functions 
Which can be performed in addition to the “main function” 
speci?ed in the ?rst column. For example, another function 
or a sub-function such as “Audio Monitoring” can be 
performed in addition to the main function of “Remote 
Color Video Monitor With Archive.” As another example, 
other functions or sub-functions such as (a) “Generate Face 
Present Audio Alert”, (b) “Recognize Face and Alert Server 
of Match” and (c) “Recognize Multiple Faces Simulta 
neously” can be performed With the main function “Face 
Print Generation and Upload to Server”. 

[0054] The third column in FIG. 7 indicates the function 
that is performed in the preprocessor 92 in FIG. 2. For 
example, the preprocessor 92 performs a color correction 
When the main function is “Remote Color Video Monitor 
With Archive”. As another example, the pre-processor 92 
provides a “Facial Feature Extraction” When the main func 
tion is “Face Print Generation and Upload to Server”. The 
operation of the third (3rd) column in FIG. 7 is dependent on 
the operation of the ?rst and second columns of FIG. 7. This 
is also true of the operation in the fourth (4th) through 
eleventh (11th) columns of FIG. 7. 

[0055] FIG. 7 indicates the operation of the analyzer 94 in 
the fourth column of FIG. 7 for different ones of the main 
functions in column 1 of FIG. 7. For example, for the main 
function of “Face Print Generation and Upload to Server”, 
the analyzer 94 operates to provide Face Print Generation. 
As another example, for the main function of “Subject 

Jul. 13, 2006 

Tracking With Realtime Video Monitor,” the analyzer 94 
operates to provide “Subject Detection/Motion Estimation.” 

[0056] Column 5 in FIG. 7 indicates the operation of the 
event generator 56 in FIGS. 1 and 2 for the different main 
functions in column 1 of FIG. 7. In like manner, column 6 
in FIG. 7 indicates the operation of the event responder 58 
in FIGS. 1 and 2 for the different main functions in column 
1 of FIG. 7. Similarly, column 7 in FIG. 7 indicates the 
operation of the storage member 96 in FIG. 2 for different 
main functions in column 1 of FIG. 7. The post processor 98 
in FIG. 2 provides the operations shoWn in column 8 of 
FIG. 7 for the different main functions speci?ed in column 
1 of FIG. 7. The communication stages 70, 72 and 74 in 
FIG. 1 perform the operations shoWn in column 9 of FIG. 
7 When the main function is as indicated in column 1 of FIG. 
7 and the other combined functions are as indicated in 
column 2 of FIG. 7. 

[0057] Column 10 of FIG. 7 indicates the miscellaneous 
output Which is provided When the main function speci?ed 
in column 1 of FIG. 7 is provided. The miscellaneous output 
is indicated at 40 in FIG. 1. The audio preprocessor 102 in 
FIG. 2 is shoWn in FIG. 2. The audio preprocessor 102 in 
FIG. 2 provides the operations shoWn in column 11 of FIG. 
7 for the different main functions speci?ed in column 1 of 
FIG. 7. In like manner, the audio analyzer 104 in FIG. 2 
provides the operations shoWn in column 12 of FIG. 7 for 
the different main functions speci?ed in column 1 of FIG. 
7. The last column of FIG. 7 is designated as “Notes”. This 
column indicates that the ?eld programmable gate array 34 
and the coprocessor 36 are utilized for added processing 
poWer When “Recognize Multiple Faces Simultaneously” is 
provided as a sub-function in column 2 of FIG. 7. As 
another example, the gate array 34 and the coprocessor 36 
are utilized When “Multiple Subject Tracking is Provided 
With Digital Pan, Tilt, Zoom” is provided in column 2 of 
FIG. 7. 

[0058] Although this invention has been disclosed and 
illustrated With reference to particular embodiments, the 
principle involved are susceptible for use in numerous other 
embodiments Which Will be apparent to persons of ordinary 
skill in the art. The invention is, therefore, to be limited only 
as indicated by the scope of the claims. 

What is claimed is: 
1-73. (canceled) 
74. In a combination for processing an image to provide 

a desired result, 

a preprocessor for concentrating upon particular charac 
teristics of an event, 

an analyzer for analyzing the particular characteristics of 
the event to identify individual characteristics of the 
event, 

an event generator for making decisions involving the 
individual characteristics upon the identi?cation of the 
individual characteristics of the event, 

an event responder for providing action With respect to the 
individual characteristics of the event in accordance 
With the decisions made by the event generator, and 

main processor for providing a controlled operation of a 
camera in processing the image in accordance With the 
responses provided by the event responder. 
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75. In a combination as set forth in claim 74, 

the preprocessor, the analyzer, the event generator and the 
event responder being reprogrammable to adjust the 
individual characteristics of the image provided by the 
camera. 

76. In a combination as set forth in claim 74 Wherein 

the preprocessor, the analyzer, the event generator and the 
event responder are communicative With any other one 
of the preprocessor, the analyzer, the event generator, 
the event responder and the main processor to provide 
for an adjustment in the operation of any one of the 
preprocessor, the analyzer, the event generator and the 
event responder With Which the main processor is 
communicating. 

77. In a combination as set forth in claim 74, 

a post-processor for modifying the signals representing 
the image based upon the operation of the analyzer, the 
event generator and the event responder and for intro 
ducing the modi?ed signals to the main processor to 
facilitate the processing of the acquired image by the 
main processor. 

78. In a combination as set forth in claim 77, 

a camera responsive to the operation of teh main proces 
sor for providing the desired signals. 

79. In a combination as set forth in claim 79, 

each of the preproces sor, the analyzer, the event generator, 
the event responder and post-processor being repro 
grammable and the reprogramming of each of the 
preprocessor, the analyzer, the event generator, the 
event responder and the post-processor being initiated 
by any one of the preprocessor, the analyzer, the event 
generator, the event responder and the post-processor 
and the main processor. 

80. In a combination for processing an image, 

an image acquirer fro acquiring the image and for con 
verting the acquired image to signals representing the 
image, 

an event generator responsive to the signals from the 
image acquirer for prioritizing individual ones of the 
signals in accordance With the results desired to be 
obtained in the processed image, 

an event responder responsive to the prioritized signals 
for making decisions based upon the prioritized signals 
from the event generator and upon the desired results 
and for providing signals representing these decisions, 
and 

a hardWare processor for processing the signals represent 
ing the decisions from the event responder to obtain the 
desired results. 

81. In a combination set forth in claim 80, 

each of the event generator and the event responder being 
reprogrammable by the hardWare processor in accor 
dance With the results desired to be obtained in the 
acquired image. 

82. In a combination as set forth in claim 81, 

a video manipulator responsive to the signals from the 
image acquirer for modifying the signals representing 
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the acquired image to clarify the image represented by 
the signals and for introducing the modi?ed signals to 
the event generator, 

the video manipulator being reprogrammable by the hard 
Ware processor in accordance With the results desired to 
be obtained in the acquired image. 

83. In a combination as set forth in claim 80, 

an audio acquirer for acquiring audio information related 
to the image and for converting the audio information 
to signals representing the audio information, and 

an audio manipulator responsive to the audio signals for 
modifying the audio signals to clarify the audio infor 
mation represented by the signals, 

The audio manipulator being reprogrammable by the 
hardWare processor in: accordance With the results 
desired to be obtained in the acquired image. 

84. In a combination as set forth in claim 81, 

a camera, 

the image acquirer, the event generator, the event 
responder, the hardWare processor and the video 
manipulator being disposed in the camera. 

85. In a combination as set forth in claim 83, 

C amer a 

the image acquirer, the event generator, the event 
responder, the hardWare processor, the audio acquirer 
and the audio manipulator being disposed in the cam 
era. 

86-111. (canceled) 
112. In a combination as set forth in claim 83, 

a camera 

the image acquirer, the event generator, the event 
responder, the hardWare processor the audio acquirer 
and the audio manipulator being disposed in the cam 
era. 

113. In a combination for processing an image to provide 
a desired result, a ?rst stage for identifying individual 
characteristics of an event, 

an intelligent imaging platform for indicating the indi 
vidual characteristics of the event, 

an event responder for changing the individual character 
istics of the event, 

a post processor for providing changes in the image in the 
intelligent imaging platform in accordance With the 
changes indicated in the event responder. 

114. In a combination as set forth in claim 112 Wherein 

the ?rst stage, the event responder, the intelligent imaging 
platform and the post processor are reprogrammable. 

115. In a combination as set forth in claim 113 Wherein 

each of the ?rst stage, the event responder, the intelligent 
imaging platform and the post processor is reprogram 
mable by any of the others or by itself. 

116. In the combination set forth in claim 114, 

a database for providing a desired image, 

an event generator for providing a match betWeen the 
individual characteristics of the event and the desired 
image in the database, and 



US 2006/0152593 Al 

the event responder providing a response depending upon 
the matching or lack of matching of the individual 
characteristics of the event from the ?rst stage and the 
desired image in the database. 

117. In combination for processing an image to produce 
a desired result, 

a video manipulator for enhancing particular characteris 
tics of the image, 

an event generator for concentrating on at least an indi 
vidual one of the particular characteristics of the image. 

an intelligent imaging platform for indicating the image 
With the concentration on at least the individual one of 
the particular characteristics in the image, and 

a main processor including the event generator, the intel 
ligent imaging platform for providing an image con 
centrated on the at least individual one of the particular 
characteristics in the image. 

118. In the combination recited in claim 116 Wherein 

video manipulator and the event generator are in the 
intelligent imaging platform. 

119. In the combination recited in claim 116, including 

a database for indicating the desired image, and 

the event generator being operative to match the image in 
the video manipulator With the desired image in the 
database, and 

an event responder for providing a response depending 
upon the matching or lack of matching of the image in 
the video manipulator With the desired image in the 
database. 

120. In combination for processing an event to provide a 
desired result, 

a ?rst stage for identifying individual characteristics of 
the event, 

an event responder for processing the individual charac 
teristics of the event, and 

an intelligent imaging platform for indicating the event as 
processed by the event responder. 

121. In a combination as set forth in claim 119 Wherein 

the ?rst stage, the event responder and the intelligent 
imaging platform are reprogrammable. 

122. In a combination as set forth in claim 120 Wherein 

the ?rst stage, the event responder and the intelligent 
imaging platform are self reprogrammable. 
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123. In a combination as set forth in claim 119 Wherein 

the image provided by the ?rst stage is matched against 
images in a database and the event responder provides 
a response depending upon the matching or lack of 
matching of these images and Wherein 

a platform user interface processes the response from the 
event responder for introduction to a user. 

124. In a combination as set forth in claim 120 Wherein 

the image provided by the ?rst stage is matched against 
images in a database and the event responder provides 
a response depending upon the matching on lack of 
matching of these images and Wherein 

a platform user interface processes the response from the 
event responder for introduction to a user. 

125. In a combination as set forth in claim 123 Wherein 

each of the ?rst stage, the event responder, the intelligent 
imaging platform and the platform user interface is 
reprogrammable by anyone of the ?rst stage, the event 
responder, the intelligent imaging platform and the 
platform user interface. 

126. In combination for processing an image to provide a 
desired result to a user, including, 

a preprocessor for manipulating the image to clarify the 
image, 

an event generator for matching the manipulated image 
against images in a database, 

an event responder for processing the output from the 
event generator, and 

platform user interface for processing the information 
from the event generator and presenting the processed 
information to the user. 

127. In a combination as set forth in claim 125 Wherein 

each of the preprocessor, the event generator, the event 
responder and the platform user interface is self repro 
grammable and is programmable by the other ones of 
the preprocessor, the event generator, the event 
responder and the platform user interface. 

128. In a combination as set forth in claim 125, including, 

an intelligent imaging platform for displaying the image, 
and 

a softWare development kit responsive to the output of the 
event generator for customizing the output of the 
intelligent imaging platform. 

* * * * * 


