US 20160110861A1
a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2016/0110861 A1

Hoof 43) Pub. Date: Apr. 21, 2016
(54) VISUALIZATION FOR BLOOD FLOW IN (52) U.S.CL
SKIN IMAGE DATA CPC oo, GOGT 7/0012 (2013.01); GO6T 7/408

(2013.01); GO6T 5/009 (2013.01); GO6T

(71) Applicant: Microsoft Corporation, Redmond, WA 11/001 (2013.01); GO6T 2207/10024 (2013.01);
(Us) GO6T 2207/20221 (2013.01); GO6T 2207/30104
(2013.01); GO6T 2207/30201 (2013.01); GO6T
(72) Inventor: Jonathan R. Hoof, Redmond, WA (US) 2207720208 (2013.01)
(21) Appl. No.: 14/518,755 (57) ABSTRACT
(22) Filed: Oct. 20, 2014 Blood flow beneath a user’s skin, for example, in a user’s face
may be visually rendered. In some aspects, a plurality of
Publication Classification differences is determined in the intensity of pixels of a first
image and the corresponding pixels of a subsequent second
(51) Int.ClL image. In some aspects, this plurality of differences is
GO6T 7/00 (2006.01) enhanced to accentuate a characteristic associated with the
GO6T 5/00 (2006.01) first image and the second image. The enhanced plurality of
GO6T 11/00 (2006.01) differences is visually rendered for each subsequent compari-
GO6T 7/40 (2006.01) son of pixel intensity values.
First Image 602 Slr?g;r;d 606
Collected  — Collected —
(' \\ | {/ o
A SRRy ¥ % 604a [ e st 604b
g = ~:\ ! [ NPV WA
oW/
g , P i
0T D NE NP
Wi > i
W e }/ W e
L y e
: \\“““'V/‘~‘ 1 [\‘\ww/

610

i ’ 614

615b

615a

629




US 2016/0110861 A1

Apr. 21,2016 Sheet1 of 8

Patent Application Publication

(=
N

204

208

FIG. 1



Patent Application Publication  Apr. 21,2016 Sheet2 of 8 US 2016/0110861 A1
200
303
() O
§328
Proocress Memory
325 332
Capture device 204

A
7335
Y

Application(s)
345

Motion tracking engine

341

Gesture recognition engine

351

Depth image processing engine

354

Operating system
359

Multimedia console 304




Patent Application Publication  Apr. 21,2016 Sheet 3 of 8 US 2016/0110861 A1

37

374

Collect a first image from a capture device

l 378

Collect a second image from the capture device

l 382

Subtract the intensity values for the pixels of the
second image from the intensity values of the
corresponding pixels of the first image

l 386

Produce a delta image from the differences in pixel
intensity values

l 390

Enhance the contrast of the delta image

l 394

Render and display enhanced delta image

FIG. 3



Patent Application Publication  Apr. 21,2016 Sheet 4 of 8 US 2016/0110861 A1

40

404

N

Collect a first image from a capture device

l 408

Collect a second image from the capture device

¢ 4
Subtract the intensity values for the pixels of the

second image from the intensity values of the
corresponding pixels of the first image

l 4
Produce a delta image from the differences in pixel
intensity values

l 420

Numerically integrate the delta image over time
l 4
Apply bias correction to the delta image

l’ 428

Contrast enhance the delta image

l 432

Render and display enhanced delta image

FIG. 4

N

—

2

N\

—

6

N\

o

)

4

N\

o

o



Patent Application Publication  Apr. 21,2016 Sheet 5 of 8 US 2016/0110861 A1

' Second
First Image fmage
602
Collected ~— Collected

et S EEENO

604b

T "




US 2016/0110861 A1

Apr. 21,2016 Sheet 6 of 8

Patent Application Publication

qzes

ege8

qa0¥8

ages
o8¢8

4808

IANANAAIAITD




Patent Application Publication  Apr. 21,2016 Sheet 7 of 8 US 2016/0110861 A1

4 MuLTIMEDIA CONSOLE 100 h
VIDEO
CENTRAL PROCESSING UNIT 101 ENCODER/
— VibEo CODEC ANV
tEVEL 1 CACHE | | Lever 2 Cache | |- GRAPHICS 114
102 104 PROCESSING — PoRT
UNIT 140
ROM 108
106
SYSTEM POWER MEMORY
SuPPLY MODULE CONTROLLER
136 110
FaN 138 { MeMORY 142 ]
SYSTEM » 118 SYSTEM
MEMORY 10 MANAGEMENT A NwW
143 > CONTROLLER CONTROLLER 1U ;éo IIF
120 122 — 124
USB FRONT PANEL USB
CONTROLLER e CONTROLLER
126 SUBASSEMBLY 128
130
- 2 J
C CONTROLLER MEMORY WIRELESS
O:'EO;LER 142(2) UNIT ADAPTER
4 1500 U152 146 148

REMOTE
PERIPERAL

FIG. 6 5



Patent Application Publication  Apr. 21,2016 Sheet 8 of 8 US 2016/0110861 A1

700
716
ey r/ :
702 |
z Network | o
e CPU :
! WF Controller - 718
..................................................................... (710 i
704 i
i Memory Mass Storage 712
Device
A Ram
740 T S——
708 ROM
NN

FIG. 7



US 2016/0110861 Al

VISUALIZATION FOR BLOOD FLOW IN
SKIN IMAGE DATA

BACKGROUND

[0001] Imaging techniques currently used by healthcare
professionals include magnetic resonance imaging (MRI),
ultrasound scanning, and computerized tomography (CT)
scanning. It has been observed that the information gathered
by these technologies can be useful in assessing a patient’s
overall health and risk for specific conditions or diseases.
While useful, these technologies are expensive, require spe-
cialized training and expertise to operate, and are limited to
certain hospital or clinical settings. Thus, the information
these techniques provide is costly and hard to access.

[0002] It has been observed that some individuals wish to
assess their own health and fitness outside of a professional
healthcare environment. Personal trainers and coaches moni-
tor athletes’ physical status before, during, and after exercis-
ing to evaluate performance and maintain safety. Addition-
ally, some consumer devices allow users to gauge their
athletic performance. Pedometers, for example, can track
how much an individual walks.

[0003] Cameras have been utilized to identify and track
individuals. However, these techniques have been unable to
adequately address determining the motion of blood flow
through a person’s blood vessels and presenting a visualiza-
tion of the blood flow.

[0004] This Background is provided to introduce a brief
context for the Summary and Detailed Description that fol-
low. This Background is not intended to aid in determining
the scope of the claimed subject matter nor be viewed as
limiting the claimed subject matter to implementations that
solve any or all of the disadvantages or problems presented
above.

SUMMARY

[0005] Disclosed herein are systems and methods for skin
blood flow visualization.

[0006] Inone aspect, a method includes determining a plu-
rality of differences in intensity, the plurality of differences
made up of the difference in intensity between each pixel
intensity of a plurality of pixel intensities of a first image and
a corresponding plurality of pixel intensities of a subsequent
second image. The differences in intensity comprise a delta
image. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with the delta image.
The enhanced delta image is visually rendered for each sub-
sequent comparison.

[0007] In another aspect, a system has a processor and a
memory coupled to the processor, the memory having stored
on it executable instructions that when executed by the pro-
cessor cause the processor to effectuate operations. The
operations include determining a plurality of differences in
intensity comprising a difference in intensity between each
pixel intensity of a plurality of pixel intensities of a first image
and each pixel intensity of a corresponding plurality of pixel
intensities of a subsequent second image. The differences in
intensity comprise a delta image. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with the image. The enhanced delta image is visually ren-
dered for each subsequent comparison.

[0008] In another aspect, a computer readable storage
medium comprises processor readable code for programming
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aprocessor to determine a plurality of differences in intensity.
The plurality of differences in intensity comprises a differ-
ence in intensity between each pixel intensity of a plurality of
pixel intensities of an image and each pixel intensity of a
corresponding plurality of pixel intensities of a subsequent
image. The differences in intensity comprise a deltaimage. A
visual contrast of the delta image is enhanced to accentuate a
characteristic associated with the image. The enhanced delta
image is visually rendered for each subsequent comparison.

[0009] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended to be used as an aid
in determining the scope of the claimed subject matter. Fur-
thermore, the claimed subject matter is not limited to imple-
mentations that solve any or all disadvantages noted in any
part of this disclosure.

[0010] It should be appreciated that the above-described
subject matter may be implemented as a computer-controlled
apparatus, a computer process, a computing system, or as an
article of manufacture such as one or more computer-readable
storage media. These and various other features will be appar-
ent from a reading of the following Detailed Description and
a review of the associated drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] FIG. 1 shows an illustrative computing environment
in which skin blood flow visualization may be implemented;
[0012] FIG. 2 shows an illustrative block diagram of a
capture device that may be used in part to implement skin
blood flow visualization;

[0013] FIG. 3 shows a flowchart of an illustrative method of
skin blood flow visualization;

[0014] FIG. 4 shows a flowchart of an illustrative method of
skin blood flow visualization;

[0015] FIG. 5A shows an illustrative example of skin blood
flow visualization of a human face;

[0016] FIG. 5B shows an illustrative example of a skin
blood flow visualization of a human face;

[0017] FIG. 6 shows a block diagram of an illustrative
multimedia console that may be used in part to implement the
present skin blood flow visualization; and

[0018] FIG. 7 shows a block diagram of an illustrative
computing platform that may be used in part to implement
skin blood flow visualization.

[0019] Like reference numerals indicate like elements in
the drawings. Elements are not drawn to scale unless other-
wise indicated.

DETAILED DESCRIPTION

[0020] Disclosed herein is skin blood flow visualization.
Blood flow beneath a person’s skin may be tracked by moni-
toring changes in the coloration of a person’s skin. For
example, changes in the “blush,” or coloration of facial skin,
may allow blood flow through a person’s face to be deter-
mined. Images may be captured over time allowing the com-
parison of the color intensity of the skin at one point in time
and the color intensity of the same skin subsequently. The
changes in coloration reflect the flow of blood through blood
vessels beneath the skin in that area. A visualization of this
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blood flow may be generated by capturing images of that area
of skin at one point and capturing subsequent images of that
area of skin.

[0021] Turning to the drawings, FIG. 1 shows an illustrative
computing environment 200 in which skin blood flow visu-
alization may be implemented. It should be appreciated that
environment 200 is provided as an example and that other
environments which include other types of devices, applica-
tions, and usage scenarios may also be able to utilize the
principles described herein. Environment 200 includes a
computing platform such as multimedia console 100 that is
typically configured for running gaming and non-gaming
applications using local and/or networked programming and
content, playing pre-recorded multimedia such as optical
discs, including Digital Versatile Discs (DVDs), Blu-ray
Discs (BDs), and Compact Discs (CDs), streaming multime-
dia from a network, participating in social media, browsing
the Internet and other networked media and content, or the
like, using a coupled audio/visual display 208, such as a
television.

[0022] Multimedia console 100 in this example is opera-
tively coupled to capture device 204 which may be imple-
mented using one or more video cameras that are configured
to visually monitor a physical space that is occupied by user
220. As described in more detail below, capture device 204 is
configured to capture, track, and analyze the movements and/
or gestures of user 220 so that they can be used as controls that
may be employed to affect, for example, an application or an
operating system running on multimedia console 100. Vari-
ous motions of the hands or other body parts of user 220 may
correspond to common system wide tasks such as selecting a
game or other application from a main user interface.

[0023] For example, user 220 can navigate among select-
able objects that include various icons that are shown on
coupled display 208, browse through items in a hierarchical
menu, open a file, close a file, save a file, or the like. In
addition, user 220 may use movements and/or gestures to end,
pause, or save a game, select a level, view high scores, com-
municate with a friend, etc. Virtually any controllable aspect
of an operating system and/or application may be controlled
by movements ofuser 220. A full range of motion of user 220
may be available, used, and analyzed in any suitable manner
to interact with an application or operating system that
executes in environment 200.

[0024] Capture device 204 can also be utilized to capture,
track, and analyze movements by user 220 to control game-
play as a gaming application executes on the multimedia
console 100. For example, as shown in FIG. 1, an application
such as blood flow visualization application 216 which uses
display 208 to provide a visual representation of the blood
flow beneath an area of skin of the body of user 220, such as
the face, to user 220. User 220 may make movements, such as
jumping jacks and other calisthenics, to cause fluctuations in
the blood flow visualization due to altered blood flow. User
may concurrently monitor the blood flow visualization while
performing other tasks, such as controlling other gaming
applications. Movements of the user 220 may be recognized
and analyzed such that corresponding movements for appli-
cation control are performed.

[0025] FIG. 2 shows illustrative functional components of
capture device 204 that may be used as part of a target rec-
ognition, analysis, and tracking system 200 to recognize
human and non-human targets in a capture area of the physi-
cal space without the use of special sensing devices attached
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to the subjects, uniquely identify them, and track them in
three-dimensional space. Capture device 204 may be config-
ured to capture video with depth information including a
depth image that may include depth values via any suitable
technique including, for example, time-of-flight, structured
light, stereo image, or the like. In some implementations,
capture device 204 may organize the calculated depth infor-
mation into “Z layers,” or layers that may be perpendicular to
a Z-axis extending from the depth camera along its line of
sight.

[0026] As shown in FIG. 2, capture device 204 includes
image camera component 303. Image camera component 303
may be configured to operate as a depth camera that may
capture a depth image of a scene. The depth image may
include a two-dimensional (2D) pixel area of the captured
scene where each pixel in the 2D pixel area may represent a
depth value such as a distance in, for example, centimeters,
millimeters, or the like of an object in the captured scene from
the camera. In this example, image camera component 303
includes IR light component 306, IR camera 311, and visible
light RGB camera 314.

[0027] Various techniques may be utilized to capture depth
video frames. For example, in time-of-flight analysis, IR light
component 306 of capture device 204 may emit an infrared
light onto the capture area and may then detect the backscat-
tered light from the surface of one or more targets and objects
in the capture area using, for example, IR camera 311 and/or
RGB camera 314. In some aspects, pulsed infrared light may
beused such that the time between an outgoing light pulse and
a corresponding incoming light pulse may be measured and
used to determine a physical distance from the capture device
204 to a particular location on the targets or objects in the
capture area. Additionally, the phase of the outgoing light
wave may be compared to the phase of the incoming light
wave to determine a phase shift. The phase shift may then be
used to determine a physical distance from the capture device
to a particular location on the targets or objects. Time-of-
flight analysis may be used to indirectly determine a physical
distance from capture device 204 to a particular location on
the targets or objects by analyzing the intensity of the
reflected beam of light over time via various techniques
including, for example, shuttered light pulse imaging.
[0028] In other implementations, the capture device 204
may use structured light to capture depth information. In such
an analysis, patterned light (i.e., light displayed as a known
pattern such as a grid pattern or a stripe pattern) may be
projected onto the capture area via, for example, IR light
component 306. Upon striking the surface of one or more
targets or objects in the capture area, the pattern may become
deformed in response. Such a deformation of the pattern may
be captured by, for example, by IR camera 311 and/or the
RGB camera 314 and may then be analyzed to determine a
physical distance from the capture device to a particular loca-
tion on the targets or objects.

[0029] Capture device 204 may utilize two or more physi-
cally separated cameras that may view a capture area from
different angles, to obtain visual stereo data that may be
resolved to generate depth information. Other types of depth
image arrangements using single or multiple cameras can
also be used to create a depth image. Capture device 204 may
further include microphone 318. Microphone 318 may
include a transducer or sensor that may receive and convert
sound into an electrical signal. Microphone 318 may be used
to reduce feedback between the capture device 204 and mul-
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timedia console 100 in the target recognition, analysis, and
tracking system 200. Additionally, microphone 318 may be
used to receive audio signals that may also be provided by
user 220 to control applications such as game applications,
non-game applications, or the like that may be executed by
multimedia console 100.

[0030] Capture device 204 may further include processor
325 that may be in operative communication with image
camera component 303 over bus 328. Processor 325 may
include a standardized processor, a specialized processor, a
microprocessor, or the like that may execute instructions that
may include instructions for storing profiles, receiving the
depth image, determining whether a suitable target may be
included in the depth image, converting the suitable target
into a skeletal representation or model of the target, or any
other suitable instruction. Capture device 204 may further
include memory component 332 that may store the instruc-
tions that may be executed by processor 325, images or
frames of images captured by the cameras, user profiles or any
other suitable information, images, or the like. According to
one example, memory component 332 may include random
access memory (RAM), read only memory (ROM), cache,
Flash memory, a hard disk, or any other suitable storage
component. As shown in FIG. 2, memory component 332
may be a separate component in communication with image
capture component 303 and processor 325. Alternatively,
memory component 332 may be integrated into processor
325 and/or image capture component 303. In one aspect,
some or all of components 303, 306, 311, 314, 318, 325, 328,
and 332 of capture device 204 are located in a single housing.

[0031] Capture device 204 operatively communicates with
the multimedia console 100 over a communication link 335.
The communication link 335 may be a wired connection
including, for example, a USB (Universal Serial Bus) con-
nection, a Firewire connection, an Ethernet cable connection,
or the like and/or a wireless connection such as a wireless
802.11 connection. Multimedia console 100 can provide a
clock to the capture device 204 that may be used to determine
when to capture, for example, a scene viacommunication link
335. Capture device 204 may provide the depth information
and images captured by, for example, IR camera 311 and/or
RGB camera 314, including a skeletal model and/or facial
tracking model that may be generated by capture device 204,
to multimedia console 100 via the communication link 335.
Multimedia console 100 may then use the skeletal and/or
facial tracking models, depth information, and captured
images to, for example, create a virtual screen, adapt the user
interface, and control an application.

[0032] Motion tracking engine 341 uses the skeletal and/or
facial tracking models and the depth information to provide a
control output to one more applications (representatively
indicated by blood flow visualization application 216 in FIG.
2) running on the multimedia console 100 to which capture
device 204 is coupled. The information may also be used by
gesture recognition engine 351, depth image processing
engine 354, or operating system 359. The depth image pro-
cessing engine 354 uses the depth images to track motion of
objects, such as the user and other objects. The depth image
processing engine 354 will typically report to operating sys-
tem 359 an identification of each object detected and the
location of the object for each frame. Operating system 359
can use that information to update the position or movement
of an avatar, for example, or other images shown on the
display 108, or to perform an action on the user interface.
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[0033] Gesture recognition engine 351 may utilize a ges-
tures library (not shown) that can include a collection of
gesture filters, each comprising information concerning a
gesture that may be performed, for example, by a skeletal
model (as the user moves). Gesture recognition engine 351
may compare the frames captured by capture device 204 in
the form of the skeletal model and movements associated
with it to the gesture filters in the gesture library to identify
when a user (as represented by the skeletal model) has per-
formed one or more gestures. Those gestures may be associ-
ated with various controls of an application. Thus, multime-
dia console 100 may employ the gestures library to interpret
movements of the skeletal model and to control an operating
system or an application running on the multimedia console
based on the movements.

[0034] FIG. 3 shows a flowchart of illustrative method of
skin blood flow visualization 370. In 374, a first image is
collected from a capture device, such as capture device 204.
In 378, a second image is collected from the capture device.
The first image and the second image, for example, may be
subsequent images taken from a stream of video of an area of
a user’s skin, such the user’s face. Each pixel of each image
may be treated on its own. In 382, the intensity values for the
pixels of the second image are subtracted from the intensity
values of the corresponding pixels of the first image. The
intensity value for a pixel may be, for example, the intensity
of one more color channels, such as the infrared channel, in
that pixel. In 386, the differences in values for each pixel are
used to create a delta image. In 390, the contrast of the delta
image is enhanced. In 394, the enhanced delta image is ren-
dered and displayed.

[0035] FIG. 4 shows a flowchart of an illustrative method of
skin blood flow visualization. In 404, a first image is collected
from a capture device, such as capture device 204. In 408, a
second image is collected from the capture device. The first
image and the second image, for example, may be subsequent
images taken from a stream of video of an area of a user’s
skin, such as the user’s face. Each pixel of each image may be
treated on its own. In 412, the intensity values for the pixels of
the second image are subtracted from the intensity values of
the corresponding pixels of the first image. The intensity
value for a pixel may be, for example, the intensity of one
more color channels, such as the infrared channel, in that
pixel. In 416, the differences in values for each pixel are used
to create a delta image. In 420, the delta image is numerically
integrated per pixel over time. In 424, bias correction is
applied to the delta image. Bias correction may comprise, for
example, reducing the pixel intensity values of the delta
image by a percentage of their values. In 428, the contrast of
the delta image is enhanced. In 432, the enhanced delta image
is rendered and displayed.

[0036] FIG. 5A illustrates a visualization of blood flow in a
human face. Human face 604a is captured in image 602.
Capturing may be performed by, for example, capture device
204. The same human face is subsequently captured in image
606, but the data, including the particular pixels, comprising
human face 6045 is not identical to that of image 602.
[0037] In 610, intensity map 6154 illustrates intensities of
some pixels in image 602. Exemplary pixel groups 612a,
616a, 6184, and 6204 are comprised of individual pixels and
represent some areas of pixel intensities for image 602. A
pattern of dots is used to indicate the level of intensity of the
pixels in that pixel group. The pixel intensities as shown vary
in pattern density, with higher intensity being represented by
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a greater pattern density. Thus, pixel group 618a has a higher
intensity than pixel group 620a, which in turn has a higher
intensity than pixel group 616a, which in turn has a higher
pixel intensity than pixel group 612a. While the pixel groups
shown reflect contiguous pixels sharing the same level of
pixel intensity, pixels of the same image may share an inten-
sity level without being adjacent. Furthermore, while a subset
of the overall pixels of image 602 is shown, the pixels of the
entire image may be analyzed, or particular regions may be
analyzed. These regions may be designated by user selection
or determined using the pixel intensity values. For example,
background pixels may be disregarded after it is determined
that all the background pixels have a certain intensity value or
that they fall into a certain intensity value range.

[0038] In 614, intensity map 6155 shows the pixel intensi-
ties of the corresponding pixels of image 606. Thus, the pixels
in pixel group 6165 have higher pixel intensities than the
corresponding pixels in pixel group 6164, whereas the pixels
in pixel group 6185 have lower pixel intensities than corre-
sponding pixels in pixel group 618a. The pixels in pixel group
6125 have a higher pixel intensity than the corresponding
pixels of pixel group 612a, and the pixels of pixel group 6205
have a lower pixel intensity than the corresponding pixels of
pixel group 620a. Considered as subsequent images, some
areas of human face 604a have had an increase in pixel
intensity while others have decreased or stayed the same.
[0039] In 628, delta image 629 is comprised of the differ-
ences in corresponding pixels between intensity map 615a
and intensity map 61556. Thus, for pixel groups where the
difference is large, a denser pattern is shown. Shading is used
to indicate whether the pixel intensity of the pixel increased or
decreased. For example, pixel group 630 has a moderate
density reflecting the moderate change in pixel intensity, but
is also shaded darkly to indicate an increase in pixel intensity.
For pixel group 632, the pattern is dense and lightly shaded,
indicating a more significant decrease in pixel intensity. Pixel
group 634 has a low pattern density and is lightly shaded,
indicating a small decrease in pixel intensity. Pixel group 636
has a low pattern density and is shaded darkly, indicating a
small increase in pixel intensity.

[0040] Pixel intensity may be evaluated on a range of val-
ues. For example, the scale may be from 0 to 65535. Each
pixel intensity value may correspond to a unique indicator of
the pixel intensity value. For example, each pixel intensity
value may correspond to a unique color. The intensity may
then be rendered as the corresponding color for the pixel.
Furthermore, a change of each amount from the lower bound
of the range to the upper bound of the range may correspond
to a change in a measure indicating the degree of change. For
example, if pixel intensity is a color, the degree of change may
be indicated by how bold the color is. Additionally, the pixel
intensity value, instead of corresponding to a unique indica-
tor, may fall within a range of values tied to a unique indicator.
For example, a pixel with the intensity value of 15,000-25,
000 may be assigned to a specific color. Ranges of values may
also be used for the degree of change. For example, a change
ot 3,000-5,000 may indicate a certain level of boldness.
[0041] While pattern density is shown in FIG. 5A to indi-
cate and communicate a level of pixel intensity, it should be
appreciated that pixel intensity changes could be represented
in a variety of ways. For example, changes of increased inten-
sity may be represented in a delta image with one color and
while decreases in intensity are represented with another,
with the boldness of the color indicating the relative increase
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or decrease in intensity. For example, red may be used to
indicate an increase in pixel intensity and green a decrease in
pixel intensity. This may be achieved by correlating pixel
intensity values with ranges of a color model, such as the
RGB or CMYK color models. In another example, pixel
intensity values may be tied to the entire range of a color
model, with increases in intensity corresponding to a change
in a value or values of a color model, and decreases in inten-
sity corresponding to a different change in a value or values of
a color model.

[0042] FIG. 5B illustrates a visualization of a blood flow in
ahuman face. In FIG. 5B, delta images 804a, 8045, and 804¢
comprise series of delta images 800 of a human face. Delta
image 804a precedes delta image 8045, which precedes delta
image 804c¢. Delta images 804a, 8045, and 804c are generated
by comparing the pixel intensities of a captured image of the
human face at subsequent times, as shown in FIG. 5A. Delta
image 804a may be generated from the difference in pixel
intensity values from a first image to a second image. Delta
image 8045 may be generated from the change in pixel inten-
sity values from the second image to a third image. Delta
image 804c¢ may be generated from the change in pixel inten-
sity values from the third image to a fourth image.

[0043] Delta image 804a is comprised of pixels with inten-
sity values. The pixels are shown divided into pixel groups
808a, 8124, 8164, and 820a. Pixels in each pixel group share
the same intensity value as the other pixels in the group. It
should be appreciated that while pixel groups are shown, each
individual pixel may be treated individually. Pixel groups of
the delta image are shaded lightly for a decrease in pixel
intensity of the corresponding pixels of the image of the
human face, while darkly shaded pixel groups indicate an
increase in pixel intensity. Pixel groups with a tight dot pat-
tern reflect a relatively more significant change, while a less
tight dot pattern indicates a less significant change. Delta
images 8045 is similarly divided into pixel groups 8085,
8125, 8165b, 8205, and 824b. Delta image 804c is similarly
divided into pixel groups 808c, 812¢, 816¢, and 820c.
[0044] Integrated delta images 828a, 8285, and 828¢ com-
prise integrated delta image series 828. Integrated delta image
828a comprises the pixel intensity values of delta image
804a. Thus, the pixel intensity values in pixel group 828a
equal the corresponding pixel intensity values in pixel group
8084, the pixel intensity values in pixel group 8364 equal the
corresponding pixel intensity values in pixel group 8124, the
pixel intensity values in pixel group 840a equal the corre-
sponding pixel intensity values in pixel group 8164, and the
pixel intensity values in pixel group 844a equal to the corre-
sponding pixel intensity values in pixel group 820a.

[0045] The pixel intensity values of pixel group 83256 equal
the corresponding pixel intensity values of pixel group 8085
added to the corresponding pixel intensity values of pixel
group 828a. The pixel intensity values of pixel group 8365
equal the corresponding pixel intensity values of pixel group
8125 added to the corresponding pixel intensity values of
pixel group 836a. The pixel intensity values of pixel group
8405 equal the corresponding pixel intensity values of pixel
group 8165 added to the corresponding pixel intensity values
ofpixel group 840a. The pixel intensity values of pixel group
8445 equal the corresponding pixel intensity values of pixel
group 8205 added to the corresponding pixel intensity values
of pixel group 844a.

[0046] In turn, for integrated delta image 828c, the pixel
intensity values of pixel group 832¢ equal the corresponding
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pixel intensity values of pixel group 808¢ added to the corre-
sponding pixel intensity values of pixel group 8285. The pixel
intensity values of pixel group 836¢ equal the corresponding
pixel intensity values of pixel group 812¢ added to the corre-
sponding pixel intensity values of pixel group 8365. The pixel
intensity values of pixel group 840c¢ equal the corresponding
pixel intensity values of pixel group 8165 added to the corre-
sponding pixel intensity values of pixel group 8405. The pixel
intensity values of pixel group 844¢ equal the corresponding
pixel intensity values of pixel group 820¢ added to the corre-
sponding pixel intensity values of pixel group 8445.

[0047] This may continue for subsequent images and inte-
grated delta image series 828 may be rendered and displayed.
Integrated delta image series 828 may correspond to the blood
flow in the human face in the images. For example, integrated
delta image series 828 may correspond to the blood flow of
user 220 in FIG. 2. Images of the face of user 220 captured by
capture device 204 may be used in generating the requisite
delta images which in turn are used in generating the inte-
grated delta images comprising integrated delta image series
828. Integrated delta image series 828 may then be rendered
and displayed using display 208 in blood flow visualization
application 216.

[0048] FIG. 6 shows a block diagram of illustrative multi-
media console 100 that may be used in part to implement the
present skin blood flow visualization. FIG. 7 is an illustrative
functional block diagram of multimedia console 100 shown
in FIG. 1. As shown in FIG. 7, multimedia console 100 has a
central processing unit (CPU) 101 having a level 1 cache 102,
a level 2 cache 104, and a Flash ROM (Read Only Memory)
106. The level 1 cache 102 and the level 2 cache 104 tempo-
rarily store data and hence reduce the number of memory
access cycles, thereby improving processing speed and
throughput. The CPU 101 may be configured with more than
one core, and thus, additional level 1 and level 2 caches 102
and 104. The Flash ROM 106 may store executable code that
is loaded during an initial phase of a boot process when the
multimedia console 100 is powered ON.

[0049] A graphics processing unit (GPU) 108 and a video
encoder/video codec (coder/decoder) 114 form a video pro-
cessing pipeline for high speed and high resolution graphics
processing. Data is carried from the GPU 108 to the video
encoder/video codec 114 via a bus. The video processing
pipeline outputs data to an A/V (audio/video) port 140 for
transmission to a television or other display. A memory con-
troller 110 is connected to the GPU 108 to facilitate processor
access to various types of memory 112, such as, but not
limited to, a RAM.

[0050] Multimedia console 100 includes an I/O controller
120, a system management controller 122, an audio process-
ing unit 123, a network interface controller 124, a first USB
host controller 126, a second USB controller 128, and a front
panel /O subassembly 130 that may be implemented on a
module 118. The USB controllers 126 and 128 serve as hosts
for peripheral controllers 142(1)-142(2), a wireless adapter
148, and an external memory device 146 (e.g., Flash memory,
external CD/DVD ROM drive, removable media, etc.). The
network interface controller 124 and/or wireless adapter 148
provide access to a network (e.g., the Internet, home network,
etc.) and may be any of a wide variety of various wired or
wireless adapter components including an Ethernet card, a
modem, a Bluetooth module, a cable modem, and the like.
[0051] System memory 143 is provided to store application
data that is loaded during the boot process. A media drive 144
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is provided and may comprise a DVD/CD drive, hard drive, or
other removable media drive, etc. The media drive 144 may
be internal or external to the multimedia console 100. Appli-
cation data may be accessed via the media drive 144 for
execution, playback, etc. by the multimedia console 100. The
media drive 144 is connected to the I/O controller 120 via a
bus, such as a Serial ATA bus or other high speed connection
(e.g., IEEE 1394).

[0052] The system management controller 122 provides a
variety of service functions related to assuring availability of
the multimedia console 100. The audio processing unit 123
and an audio codec 132 form a corresponding audio process-
ing pipeline with high fidelity and stereo processing. Audio
data is carried between the audio processing unit 123 and the
audio codec 132 via a communication link. The audio pro-
cessing pipeline outputs data to the AN port 140 for repro-
duction by an external audio player or device having audio
capabilities.

[0053] The front panel I/O subassembly 130 supports the
functionality of the power button 150 and the eject button
152, as well as any LEDs (light emitting diodes) or other
indicators exposed on the outer surface of the multimedia
console 100. A system power supply module 136 provides
power to the components of the multimedia console 100. A
fan 138 cools the circuitry within the multimedia console 100.

[0054] The CPU 101, GPU 108, memory controller 110,
and various other components within the multimedia console
100 are interconnected via one or more buses, including serial
and parallel buses, a memory bus, a peripheral bus, and a
processor or local bus using any of a variety of bus architec-
tures. By way of example, such architectures can include a
Peripheral Component Interconnects (PCI) bus, PCI-Express
bus, etc.

[0055] When the multimedia console 100 is powered ON,
application data may be loaded from the system memory 143
into memory 112 and/or caches 102 and 104 and executed on
the CPU 101. The application may present a graphical user
interface that provides a consistent user experience when
navigating to different media types available on the multime-
diaconsole 100. In operation, applications and/or other media
contained within the media drive 144 may be launched or
played from the media drive 144 to provide additional func-
tionalities to the multimedia console 100.

[0056] The multimedia console 100 may be operated as a
standalone system by simply connecting the system to a tele-
vision or other display. In this standalone mode, the multime-
dia console 100 allows one or more users to interact with the
system, watch movies, or listen to music. However, with the
integration of broadband connectivity made available
through the network interface controller 124 or the wireless
adapter 148, the multimedia console 100 may further be
operated as a participant in a larger network community.

[0057] When the multimedia console 100 is powered ON, a
set amount of hardware resources are reserved for system use
by the multimedia console operating system. These resources
may include a reservation of memory (e.g., 16 MB), CPU and
GPU cycles (e.g., 5%), networking bandwidth (e.g., 8 kbs),
etc. Because these resources are reserved at system boot time,
the reserved resources do not exist from the application’s
view.

[0058] In particular, the memory reservation may be large
enough to contain the launch kernel, concurrent system appli-
cations, and drivers. The CPU reservation may be constant
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such that if the reserved CPU usage is not used by the system
applications, an idle thread will consume any unused cycles.
[0059] With regard to the GPU reservation, lightweight
messages generated by the system applications (e.g., pop-
ups) are displayed by using a GPU interrupt to schedule code
to render pop-ups into an overlay. The amount of memory
required for an overlay depends on the overlay area size and
the overlay may scale with screen resolution. Where a full
user interface is used by the concurrent system application, it
is possible to use a resolution independent of application
resolution. A scaler may be used to set this resolution such
that the need to change frequency and cause a TV re-sync is
eliminated.

[0060] After multimedia console 100 boots and system
resources are reserved, concurrent system applications
execute to provide system functionalities. The system func-
tionalities are encapsulated in a set of system applications that
execute within the reserved system resources described
above. The operating system kernel identifies threads that are
system application threads versus gaming application
threads. The system applications may be scheduled to run on
CPU 101 at predetermined times and intervals in order to
provide a consistent system resource view to the application.
The scheduling is to minimize cache disruption for the gam-
ing application running on the console.

[0061] When a concurrent system application requires
audio, audio processing is scheduled asynchronously to the
gaming application due to time sensitivity. A multimedia
console application manager (described below) controls the
gaming application audio level (e.g., mute, attenuate) when
system applications are active.

[0062] Input devices (e.g., controllers 142(1) and 142(2))
are shared by gaming applications and system applications.
The input devices are not reserved resources, but are to be
switched between system applications and the gaming appli-
cation such that each will have a focus of the device. The
application manager may control the switching of input
stream, without knowledge of the gaming application’s
knowledge and a driver maintains state information regarding
focus switches. Capture device 204 may define additional
input devices for console 100.

[0063] It may be desirable and/or advantageous to enable
other types of computing platforms other than the illustrative
media console 100 to implement skin blood flow visualiza-
tion in some applications. For example, skin blood flow visu-
alization may be readily adapted to run on fixed computing
platforms and mobile computing platforms that have video
capture capabilities. FIG. 7 shows one illustrative architec-
ture 700 for a computing platform or device capable of
executing the various components described herein for pro-
viding skin blood flow visualization. Thus, the architecture
700 illustrated in FIG. 7 shows an architecture that may be
adapted for a server computer, mobile phone, a PDA (per-
sonal digital assistant), a smart phone, a desktop computer, a
netbook computer, a tablet computer, GPS (Global Position-
ing System) device, gaming console, and/or a laptop com-
puter. The architecture 700 may be utilized to execute any
aspect of the components presented herein.

[0064] The architecture 700 illustrated in FIG. 7 includes a
CPU 702, a system memory 704, including a RAM 706 and a
ROM 708, and a system bus 710 that couples the memory 704
to the CPU 702. A basic input/output system containing the
basic routines that help to transfer information between ele-
ments within the architecture 700, such as during startup, is
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stored in the ROM 708. The architecture 700 further includes
a mass storage device 712 for storing software code or other
computer-executed code that is utilized to implement appli-
cations, the motion tracking engine, the gesture recognition
engine, the depth image processing engine, and the operating
system which may configured with functionality and opera-
tions in a similar manner to those components shown in FI1G.
3 and described in the accompanying text.

[0065] The mass storage device 712 is connected to the
CPU 702 through a mass storage controller (not shown) con-
nected to the bus 710. The mass storage device 712 and its
associated computer-readable storage media provide non-
volatile storage for the architecture 700. Although the
description of computer-readable storage media contained
herein refers to a mass storage device, such as a hard disk or
CD-ROM drive, it should be appreciated by those skilled in
the art that computer-readable media can be any available
computer storage media that can be accessed by the architec-
ture 700.

[0066] Although the description of computer-readable stor-
age media contained herein refers to a mass storage device,
such as a hard disk or CD-ROM drive, it should be appreci-
ated by those skilled in the art that computer-readable storage
media can be any available storage media that can be accessed
by the architecture 700.

[0067] By way of example, and not limitation, computer-
readable storage media may include volatile and non-volatile,
removable and non-removable media implemented in any
method or technology for storage of information such as
computer-readable instructions, data structures, program
modules or other data. For example, computer-readable
media includes, but is not limited to, RAM, ROM, EPROM
(erasable programmable read only memory), EEPROM
(electrically erasable programmable read only memory),
Flash memory or other solid state memory technology, CD-
ROM, DVDs, HD-DVD (High Definition DVD), BLU-RAY,
or other optical storage, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices, or
any other medium which can be used to store the desired
information and which can be accessed by the architecture
700. The memory may comprise a storage medium having a
concrete, tangible, physical structure. As is known, a signal
does not have a concrete, tangible, physical structure.
Memory, as well as any computer-readable storage medium
described herein, is not to be construed as a signal. The
memory, as well as any computer-readable storage medium
described herein, is not to be construed as a transient signal.
The memory, as well as any computer-readable storage
medium described herein, is not to be construed as a propa-
gating signal. The memory, as well as any computer-readable
storage medium described herein, is to be construed as an
article of manufacture.

[0068] According to various aspects, the architecture 700
may operate in a networked environment using logical con-
nections to remote computers through a network. The archi-
tecture 700 may connect to the network through a network
interface unit 716 connected to the bus 710. It should be
appreciated that the network interface unit 716 also may be
utilized to connect to other types of networks and remote
computer systems. The architecture 700 also may include an
input/output controller 718 for receiving and processing input
from a number of other devices, including a keyboard, mouse,
or electronic stylus (not shown in FIG. 7). Similarly, the
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input/output controller 718 may provide output to a display
screen, a printer, or other type of output device (also not
shown in FIG. 7).

[0069] It should be appreciated that the software compo-
nents described herein may, when loaded into the CPU 702
and executed, transform the CPU 702 and the overall archi-
tecture 700 from a general-purpose computing system into a
special-purpose computing system customized to facilitate
the functionality presented herein. The CPU 702 may be
constructed from any number of transistors or other discrete
circuit elements, which may individually or collectively
assume any number of states. More specifically, the CPU 702
may operate as a finite-state machine, in response to execut-
able instructions contained within the software modules dis-
closed herein. These computer-executable instructions may
transform the CPU 702 by specifying how the CPU 702
transitions between states, thereby transforming the transis-
tors or other discrete hardware elements constituting the CPU
702.

[0070] Encoding the software modules presented herein
also may transform the physical structure of the computer-
readable storage media presented herein. The specific trans-
formation of physical structure may depend on various fac-
tors, in different implementations of this description.
Examples of such factors may include, but are not limited to,
the technology used to implement the computer-readable
storage media, whether the computer-readable storage media
is characterized as primary or secondary storage, and the like.
For example, if the computer-readable storage media is
implemented as semiconductor-based memory, the software
disclosed herein may be encoded on the computer-readable
storage media by transforming the physical state of the semi-
conductor memory. For example, the software may transform
the state of transistors, capacitors, or other discrete circuit
elements constituting the semiconductor memory. The soft-
ware also may transform the physical state of such compo-
nents in order to store data thereupon.

[0071] As another example, the computer-readable storage
media disclosed herein may be implemented using magnetic
or optical technology. In such implementations, the software
presented herein may transform the physical state of mag-
netic or optical media, when the software is encoded therein.
These transformations may include altering the magnetic
characteristics of particular locations within given magnetic
media. These transformations also may include altering the
physical features or characteristics of particular locations
within given optical media, to change the optical character-
istics of those locations. Other transformations of physical
media are possible without departing from the scope and
spirit of the present description, with the foregoing examples
provided only to facilitate this discussion.

[0072] In light of the above, it should be appreciated that
many types of physical transformations take place in the
architecture 700 in order to store and execute the software
components presented herein. It also should be appreciated
that the architecture 700 may include other types of comput-
ing devices, including hand-held computers, embedded com-
puter systems, smartphones, PDAs, and other types of com-
puting devices known to those skilled in the art. It is also
contemplated that the architecture 700 may not include all of
the components shown in FIG. 7, may include other compo-
nents that are not explicitly shown in FIG. 7, or may utilize an
architecture completely different from that shown in FIG. 7.
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EXEMPLARY ASPECTS

[0073] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image and each
corresponding pixel of a subsequent image. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. For each subsequent comparison, an integrated delta
image is generated of the differences in intensity of the delta
image and the corresponding differences in intensity of the
subsequent delta image. A visual contrast of the integrated
delta image is enhanced to accentuate a characteristic asso-
ciated with it, and it is visually rendered, as well as each
subsequent integrated delta image generated by each subse-
quent comparison.

[0074] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image and each
corresponding pixel of a subsequent image. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. For each subsequent comparison, an integrated delta
image is generated of the differences in intensity of the delta
image and the corresponding differences in intensity of the
subsequent delta image. A visual contrast of the integrated
delta image is enhanced to accentuate a characteristic asso-
ciated with it, and it is visually rendered, as well as each
subsequent integrated delta image generated by each subse-
quent comparison. In this aspect, bias correction is applied to
the integrated delta image.

[0075] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image and each
corresponding pixel of a subsequent image. In this aspect, the
pixel intensity is the intensity of a specific color channel. In
this aspect, a “delta” image is generated of the differences in
pixel intensity. For each subsequent comparison, an inte-
grated delta image is generated of the differences in intensity
of'the delta image and the corresponding differences in inten-
sity of the subsequent delta image. A visual contrast of the
integrated delta image is enhanced to accentuate a character-
istic associated with it, and it is visually rendered, as well as
each subsequent integrated delta image generated by each
subsequent comparison.

[0076] Anaspectoftheinvention may be amethodin which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image and each
corresponding pixel of a subsequent image. In this aspect, the
pixel intensity is the intensity of a specific color channel. In
this aspect, a “delta” image is generated of the differences in
pixel intensity. For each subsequent comparison, an inte-
grated delta image is generated of the differences in intensity
of'the delta image and the corresponding differences in inten-
sity of the subsequent delta image. A visual contrast of the
integrated delta image is enhanced to accentuate a character-
istic associated with it, and it is visually rendered, as well as
each subsequent integrated delta image generated by each
subsequent comparison. In this aspect, bias correction is
applied to the integrated delta image.

[0077] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image and each
corresponding pixel of a subsequent image. In this aspect, the
pixel intensity is the intensity of the infrared color channel. In
this aspect, a “delta” image is generated of the differences in
pixel intensity. For each subsequent comparison, an inte-
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grated delta image is generated of the differences in intensity
of'the delta image and the corresponding differences in inten-
sity of the subsequent delta image. A visual contrast of the
integrated delta image is enhanced to accentuate a character-
istic associated with it, and it is visually rendered, as well as
each subsequent integrated delta image generated by each
subsequent comparison.

[0078] Anaspectofthe invention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image and each
corresponding pixel of a subsequent image. In this aspect, the
pixel intensity is the intensity of the infrared color channel. In
this aspect, a “delta” image is generated of the differences in
pixel intensity. For each subsequent comparison, an inte-
grated delta image is generated of the differences in intensity
of'the delta image and the corresponding differences in inten-
sity of the subsequent delta image. A visual contrast of the
integrated delta image is enhanced to accentuate a character-
istic associated with it, and it is visually rendered, as well as
each subsequent integrated delta image generated by each
subsequent comparison. In this aspect, bias correction is
applied to the integrated delta image.

[0079] Anaspectof the invention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image and each
corresponding pixel of a subsequent image. The images in
this aspect are captured by a capture device. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. For each subsequent comparison, an integrated delta
image is generated of the differences in intensity of the delta
image and the corresponding differences in intensity of the
subsequent delta image. A visual contrast of the integrated
delta image is enhanced to accentuate a characteristic asso-
ciated with it, and it is visually rendered, as well as each
subsequent integrated delta image generated by each subse-
quent comparison.

[0080] An aspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image and each
corresponding pixel of a subsequent image. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. For each subsequent comparison, an integrated delta
image is generated of the differences in intensity of the delta
image and the corresponding differences in intensity of the
subsequent delta image. A visual contrast of the integrated
delta image is enhanced to accentuate a characteristic asso-
ciated with it, and it is visually rendered, as well as each
subsequent integrated delta image generated by each subse-
quent comparison. In this aspect, bias correction is applied to
the integrated delta image.

[0081] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image and each
corresponding pixel of a subsequent image. In this aspect, the
pixel intensity is the intensity of a specific color channel. In
this aspect, a “delta” image is generated of the differences in
pixel intensity. For each subsequent comparison, an inte-
grated delta image is generated of the differences in intensity
of'the delta image and the corresponding differences in inten-
sity of the subsequent delta image. A visual contrast of the
integrated delta image is enhanced to accentuate a character-
istic associated with it, and it is visually rendered, as well as
each subsequent integrated delta image generated by each
subsequent comparison.
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[0082] Anaspectoftheinvention may be amethodin which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image and each
corresponding pixel of a subsequent image. In this aspect, the
pixel intensity is the intensity of the infrared color channel. In
this aspect, a “delta” image is generated of the differences in
pixel intensity. For each subsequent comparison, an inte-
grated delta image is generated of the differences in intensity
of'the delta image and the corresponding differences in inten-
sity of the subsequent delta image. A visual contrast of the
integrated delta image is enhanced to accentuate a character-
istic associated with it, and it is visually rendered, as well as
each subsequent integrated delta image generated by each
subsequent comparison.

[0083] Anaspectoftheinvention may be amethodin which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image and each
corresponding pixel of a subsequent image. In this aspect, the
pixel intensity is the intensity of a specific color channel. In
this aspect, a “delta” image is generated of the differences in
pixel intensity. For each subsequent comparison, an inte-
grated delta image is generated of the differences in intensity
of'the delta image and the corresponding differences in inten-
sity of the subsequent delta image. A visual contrast of the
integrated delta image is enhanced to accentuate a character-
istic associated with it, and it is visually rendered, as well as
each subsequent integrated delta image generated by each
subsequent comparison. In this aspect, bias correction is
applied to the integrated delta image.

[0084] Anaspectoftheinvention may be amethodin which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image and each
corresponding pixel of a subsequent image. In this aspect, the
pixel intensity is the intensity of the infrared color channel. In
this aspect, a “delta” image is generated of the differences in
pixel intensity. For each subsequent comparison, an inte-
grated delta image is generated of the differences in intensity
of'the delta image and the corresponding differences in inten-
sity of the subsequent delta image. A visual contrast of the
integrated delta image is enhanced to accentuate a character-
istic associated with it, and it is visually rendered, as well as
each subsequent integrated delta image generated by each
subsequent comparison. In this aspect, bias correction is
applied to the integrated delta image.

[0085] Anaspectoftheinvention may be amethodin which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, a “delta” image is generated of the
differences in pixel intensity. For each subsequent compari-
son, an integrated delta image is generated of the differences
in intensity of the delta image and the corresponding difter-
ences in intensity of the subsequent delta image. A visual
contrast of the integrated delta image is enhanced to accen-
tuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent integrated delta image
generated by each subsequent comparison.

[0086] Anaspectoftheinvention may be amethodin which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, a “delta” image is generated of the
differences in pixel intensity. For each subsequent compari-
son, an integrated delta image is generated of the differences



US 2016/0110861 Al

in intensity of the delta image and the corresponding difter-
ences in intensity of the subsequent delta image. A visual
contrast of the integrated delta image is enhanced to accen-
tuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent integrated delta image
generated by each subsequent comparison.

[0087] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image is generated of
the differences in intensity of the delta image and the corre-
sponding differences in intensity of the subsequent delta
image. A visual contrast of the integrated delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent integrated
delta image generated by each subsequent comparison.

[0088] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image is generated of
the differences in intensity of the delta image and the corre-
sponding differences in intensity of the subsequent delta
image. A visual contrast of the integrated delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent integrated
delta image generated by each subsequent comparison.

[0089] An aspectof the invention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of a
human face. The images in this aspect are captured by a
capture device. In this aspect, a “delta” image is generated of
the differences in pixel intensity. For each subsequent com-
parison, an integrated delta image is generated of the differ-
ences in intensity of the delta image and the corresponding
differences in intensity of the subsequent delta image. A
visual contrast of the integrated delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent integrated delta image
generated by each subsequent comparison.

[0090] An aspectofthe invention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image is generated of
the differences in intensity of the delta image and the corre-
sponding differences in intensity of the subsequent delta
image. A visual contrast of the integrated delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent integrated
delta image generated by each subsequent comparison. In this
aspect, bias correction is applied to the integrated delta image.
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[0091] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image is generated of
the differences in intensity of the delta image and the corre-
sponding differences in intensity of the subsequent delta
image. A visual contrast of the integrated delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent integrated
delta image generated by each subsequent comparison. In this
aspect, bias correction is applied to the integrated delta image.
[0092] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, a “delta” image is generated of the
differences in pixel intensity. For each subsequent compari-
son, an integrated delta image is generated of the differences
in intensity of the delta image and the corresponding difter-
ences in intensity of the subsequent delta image. A visual
contrast of the integrated delta image is enhanced to accen-
tuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent integrated delta image
generated by each subsequent comparison. In this aspect, bias
correction is applied to the integrated delta image.

[0093] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image is generated of
the differences in intensity of the delta image and the corre-
sponding differences in intensity of the subsequent delta
image. A visual contrast of the integrated delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent integrated
delta image generated by each subsequent comparison.
[0094] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image is generated of
the differences in intensity of the delta image and the corre-
sponding differences in intensity of the subsequent delta
image. A visual contrast of the integrated delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent integrated
delta image generated by each subsequent comparison.
[0095] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
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sequent comparison, an integrated delta image is generated of
the differences in intensity of the delta image and the corre-
sponding differences in intensity of the subsequent delta
image. A visual contrast of the integrated delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent integrated
delta image generated by each subsequent comparison. In this
aspect, bias correction is applied to the integrated delta image.

[0096] An aspectofthe invention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image is generated of
the differences in intensity of the delta image and the corre-
sponding differences in intensity of the subsequent delta
image. A visual contrast of the integrated delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent integrated
delta image generated by each subsequent comparison.

[0097] Anaspectofthe invention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image is generated of
the differences in intensity of the delta image and the corre-
sponding differences in intensity of the subsequent delta
image. A visual contrast of the integrated delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent integrated
delta image generated by each subsequent comparison. In this
aspect, bias correction is applied to the integrated delta image.

[0098] Anaspectofthe invention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image is generated of
the differences in intensity of the delta image and the corre-
sponding differences in intensity of the subsequent delta
image. A visual contrast of the integrated delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent integrated
delta image generated by each subsequent comparison.

[0099] An aspectof the invention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, a “delta” image is generated of the
differences in pixel intensity. For each subsequent compari-
son, an integrated delta image representing blood flow in the
human face is generated of the differences in intensity of the
delta image and the corresponding differences in intensity of
the subsequent delta image. A visual contrast of the integrated
delta image is enhanced to accentuate a characteristic asso-
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ciated with it, and it is visually rendered, as well as each
subsequent integrated delta image generated by each subse-
quent comparison.

[0100] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, a “delta” image is generated of the
differences in pixel intensity. For each subsequent compari-
son, an integrated delta image representing blood flow in the
human face is generated of the differences in intensity of the
delta image and the corresponding differences in intensity of
the subsequent delta image. A visual contrast of the integrated
delta image is enhanced to accentuate a characteristic asso-
ciated with it, and it is visually rendered, as well as each
subsequent integrated delta image generated by each subse-
quent comparison.

[0101] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image representing
blood flow in the human face is generated of the differences in
intensity of the delta image and the corresponding differences
in intensity of the subsequent delta image. A visual contrast of
the integrated delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent integrated delta image generated by each
subsequent comparison.

[0102] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image representing
blood flow in the human face is generated of the differences in
intensity of the delta image and the corresponding differences
in intensity of the subsequent delta image. A visual contrast of
the integrated delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent integrated delta image generated by each
subsequent comparison.

[0103] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of a
human face. The images in this aspect are captured by a
capture device. In this aspect, a “delta” image is generated of
the differences in pixel intensity. For each subsequent com-
parison, an integrated delta image representing blood flow in
the human face is generated of the differences in intensity of
the delta image and the corresponding differences in intensity
of the subsequent delta image. A visual contrast of the inte-
grated delta image is enhanced to accentuate a characteristic
associated with it, and it is visually rendered, as well as each
subsequent integrated delta image generated by each subse-
quent comparison.

[0104] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
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each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image representing
blood flow in the human face is generated of the differences in
intensity of the delta image and the corresponding differences
in intensity of the subsequent delta image. A visual contrast of
the integrated delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent integrated delta image generated by each
subsequent comparison. In this aspect, bias correction is
applied to the integrated delta image.

[0105] Anaspectofthe invention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image representing
blood flow in the human face is generated of the differences in
intensity of the delta image and the corresponding differences
in intensity of the subsequent delta image. A visual contrast of
the integrated delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent integrated delta image generated by each
subsequent comparison. In this aspect, bias correction is
applied to the integrated delta image.

[0106] An aspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, a “delta” image is generated of the
differences in pixel intensity. For each subsequent compari-
son, an integrated delta image representing blood flow in the
human face is generated of the differences in intensity of the
delta image and the corresponding differences in intensity of
the subsequent delta image. A visual contrast of the integrated
delta image is enhanced to accentuate a characteristic asso-
ciated with it, and it is visually rendered, as well as each
subsequent integrated delta image generated by each subse-
quent comparison. In this aspect, bias correction is applied to
the integrated delta image.

[0107] Anaspectofthe invention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image representing
blood flow in the human face is generated of the differences in
intensity of the delta image and the corresponding differences
in intensity of the subsequent delta image. A visual contrast of
the integrated delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent integrated delta image generated by each
subsequent comparison.

[0108] Anaspectofthe invention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
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human face. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image representing
blood flow in the human face is generated of the differences in
intensity of the delta image and the corresponding differences
in intensity of the subsequent delta image. A visual contrast of
the integrated delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent integrated delta image generated by each
subsequent comparison.

[0109] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image representing
blood flow in the human face is generated of the differences in
intensity of the delta image and the corresponding differences
in intensity of the subsequent delta image. A visual contrast of
the integrated delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent integrated delta image generated by each
subsequent comparison. In this aspect, bias correction is
applied to the integrated delta image.

[0110] Anaspectoftheinvention may be amethod in which
a plurality of differences in intensity is determined between
each pixel of a plurality of pixels of an image of a human face
and each corresponding pixel of a subsequent image of the
human face. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. For each sub-
sequent comparison, an integrated delta image representing
blood flow in the human face is generated of the differences in
intensity of the delta image and the corresponding differences
in intensity of the subsequent delta image. A visual contrast of
the integrated delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent integrated delta image generated by each
subsequent comparison.

[0111] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image and
each corresponding pixel of a subsequent image. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0112] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image and
each corresponding pixel of a subsequent image. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
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rendered, as well as each subsequent delta image generated
by each subsequent comparison. In this aspect, the delta
image is integrated for each subsequent comparison

[0113] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image and
each corresponding pixel of a subsequent image. In this
aspect, the pixel intensity is the intensity of a specific color
channel. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
[0114] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image and
each corresponding pixel of a subsequent image. In this
aspect, the pixel intensity is the intensity of a specific color
channel. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0115] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image and
each corresponding pixel of a subsequent image. In this
aspect, the pixel intensity is the intensity of the infrared color
channel. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
[0116] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image and
each corresponding pixel of a subsequent image. In this
aspect, the pixel intensity is the intensity of the infrared color
channel. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0117] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
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between each pixel of a plurality of pixels of an image and
each corresponding pixel of a subsequent image. The images
in this aspect are captured by a capture device. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0118] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image and
each corresponding pixel of a subsequent image. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison. In this aspect, the delta
image is integrated for each subsequent comparison

[0119] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image and
each corresponding pixel of a subsequent image. In this
aspect, the pixel intensity is the intensity of a specific color
channel. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
[0120] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image and
each corresponding pixel of a subsequent image. In this
aspect, the pixel intensity is the intensity of the infrared color
channel. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
[0121] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image and
each corresponding pixel of a subsequent image. In this
aspect, the pixel intensity is the intensity of a specific color
channel. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0122] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
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memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image and
each corresponding pixel of a subsequent image. In this
aspect, the pixel intensity is the intensity of the infrared color
channel. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0123] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0124] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0125] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of a specific color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0126] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of the infrared color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
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accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0127] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of a human face. The images in this aspect are captured
by a capture device. In this aspect, a “delta” image is gener-
ated of the differences in pixel intensity. A visual contrast of
the delta image is enhanced to accentuate a characteristic
associated with it, and it is visually rendered, as well as each
subsequent delta image generated by each subsequent com-
parison.

[0128] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of a specific color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison. In this aspect, the delta
image is integrated for each subsequent comparison

[0129] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of the infrared color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison. In this aspect, the delta
image is integrated for each subsequent comparison

[0130] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0131] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
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executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of a specific color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0132] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of the infrared color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0133] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of a specific color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison. In this aspect, the delta
image is integrated for each subsequent comparison

[0134] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of the infrared color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0135] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of a specific color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
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sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison. In this aspect, the delta
image is integrated for each subsequent comparison

[0136] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of the infrared color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0137] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, a “delta” image is
generated of the differences in pixel intensity, representing a
blood flow in the human face. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
[0138] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, a “delta” image is
generated of the differences in pixel intensity, representing a
blood flow in the human face. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
[0139] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of a specific color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0140] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
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which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of the infrared color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0141] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of a human face. The images in this aspect are captured
by a capture device. In this aspect, a “delta” image is gener-
ated of the differences in pixel intensity, representing a blood
flow in the human face. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0142] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of a specific color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0143] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of the infrared color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0144] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
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image of the human face. In this aspect, a “delta” image is
generated of the differences in pixel intensity, representing a
blood flow in the human face. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0145] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of a specific color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0146] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of the infrared color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0147] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of a specific color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0148] An aspect of the invention may be a system with a
processor and a memory coupled to the processor. The
memory has stored on it executable instructions that are
executed by the processor cause it to effectuate operations in
which a plurality of differences in intensity is determined
between each pixel of a plurality of pixels of an image of a
human face and each corresponding pixel of a subsequent
image of the human face. In this aspect, the pixel intensity is
the intensity of the infrared color channel. In this aspect, a
“delta” image is generated of the differences in pixel inten-
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sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0149] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image and each corresponding pixel of a subsequent image.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0150] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image and each corresponding pixel of a subsequent image.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison. In this aspect, the
delta image is integrated for each subsequent comparison
[0151] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image and each corresponding pixel of a subsequent image.
In this aspect, the pixel intensity is the intensity of a specific
color channel. In this aspect, a “delta” image is generated of
the differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
[0152] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image and each corresponding pixel of a subsequent image.
In this aspect, the pixel intensity is the intensity of a specific
color channel. In this aspect, a “delta” image is generated of
the differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0153] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image and each corresponding pixel of a subsequent image.
Inthis aspect, the pixel intensity is the intensity of the infrared
color channel. In this aspect, a “delta” image is generated of
the differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
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with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
[0154] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image and each corresponding pixel of a subsequent image.
In this aspect, the pixel intensity is the intensity of the infrared
color channel. In this aspect, a “delta” image is generated of
the differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0155] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image and each corresponding pixel of a subsequent image.
The images in this aspect are captured by a capture device. In
this aspect, a “delta” image is generated of the differences in
pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0156] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image and each corresponding pixel of a subsequent image.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison. In this aspect, the
delta image is integrated for each subsequent comparison
[0157] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image and each corresponding pixel of a subsequent image.
In this aspect, the pixel intensity is the intensity of a specific
color channel. In this aspect, a “delta” image is generated of
the differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
[0158] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image and each corresponding pixel of a subsequent image.
In this aspect, the pixel intensity is the intensity of the infrared
color channel. In this aspect, a “delta” image is generated of
the differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
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[0159] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image and each corresponding pixel of a subsequent image.
In this aspect, the pixel intensity is the intensity of a specific
color channel. In this aspect, a “delta” image is generated of
the differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0160] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image and each corresponding pixel of a subsequent image.
Inthis aspect, the pixel intensity is the intensity of the infrared
color channel. In this aspect, a “delta” image is generated of
the differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0161] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, a “delta”
image is generated of the differences in pixel intensity. A
visual contrast of the delta image is enhanced to accentuate a
characteristic associated with it, and it is visually rendered, as
well as each subsequent delta image generated by each sub-
sequent comparison.

[0162] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, a “delta”
image is generated of the differences in pixel intensity. A
visual contrast of the delta image is enhanced to accentuate a
characteristic associated with it, and it is visually rendered, as
well as each subsequent delta image generated by each sub-
sequent comparison.

[0163] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of a specific color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
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rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0164] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of the infrared color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0165] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of a human face. The images in this aspect
are captured by a capture device. In this aspect, a “delta”
image is generated of the differences in pixel intensity. A
visual contrast of the delta image is enhanced to accentuate a
characteristic associated with it, and it is visually rendered, as
well as each subsequent delta image generated by each sub-
sequent comparison.

[0166] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of a specific color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison. In this aspect, the delta
image is integrated for each subsequent comparison

[0167] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of the infrared color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison. In this aspect, the delta
image is integrated for each subsequent comparison

[0168] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, a “delta”
image is generated of the differences in pixel intensity. A
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visual contrast of the delta image is enhanced to accentuate a
characteristic associated with it, and it is visually rendered, as
well as each subsequent delta image generated by each sub-
sequent comparison. In this aspect, the delta image is inte-
grated for each subsequent comparison

[0169] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of a specific color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0170] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of the infrared color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0171] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of a specific color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison. In this aspect, the delta
image is integrated for each subsequent comparison

[0172] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of the infrared color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0173] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
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subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of a specific color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison. In this aspect, the delta
image is integrated for each subsequent comparison

[0174] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of the infrared color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0175] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, a “delta”
image is generated of the differences in pixel intensity, rep-
resenting a blood flow in the human face. A visual contrast of
the delta image is enhanced to accentuate a characteristic
associated with it, and it is visually rendered, as well as each
subsequent delta image generated by each subsequent com-
parison.

[0176] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, a “delta”
image is generated of the differences in pixel intensity, rep-
resenting a blood flow in the human face. A visual contrast of
the delta image is enhanced to accentuate a characteristic
associated with it, and it is visually rendered, as well as each
subsequent delta image generated by each subsequent com-
parison.

[0177] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of a specific color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity, representing a blood flow in the human face. A
visual contrast of the delta image is enhanced to accentuate a
characteristic associated with it, and it is visually rendered, as
well as each subsequent delta image generated by each sub-
sequent comparison.

[0178] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
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operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of the infrared color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity, representing a blood flow in the human face. A
visual contrast of the delta image is enhanced to accentuate a
characteristic associated with it, and it is visually rendered, as
well as each subsequent delta image generated by each sub-
sequent comparison.

[0179] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of a human face. The images in this aspect
are captured by a capture device. In this aspect, a “delta”
image is generated of the differences in pixel intensity, rep-
resenting a blood flow in the human face. A visual contrast of
the delta image is enhanced to accentuate a characteristic
associated with it, and it is visually rendered, as well as each
subsequent delta image generated by each subsequent com-
parison.

[0180] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of a specific color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity, representing a blood flow in the human face. A
visual contrast of the delta image is enhanced to accentuate a
characteristic associated with it, and it is visually rendered, as
well as each subsequent delta image generated by each sub-
sequent comparison. In this aspect, the delta image is inte-
grated for each subsequent comparison

[0181] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of the infrared color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity, representing a blood flow in the human face. A
visual contrast of the delta image is enhanced to accentuate a
characteristic associated with it, and it is visually rendered, as
well as each subsequent delta image generated by each sub-
sequent comparison. In this aspect, the delta image is inte-
grated for each subsequent comparison

[0182] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, a “delta”
image is generated of the differences in pixel intensity, rep-
resenting a blood flow in the human face. A visual contrast of
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the delta image is enhanced to accentuate a characteristic
associated with it, and it is visually rendered, as well as each
subsequent delta image generated by each subsequent com-
parison. In this aspect, the delta image is integrated for each
subsequent comparison

[0183] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of a specific color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity, representing a blood flow in the human face. A
visual contrast of the delta image is enhanced to accentuate a
characteristic associated with it, and it is visually rendered, as
well as each subsequent delta image generated by each sub-
sequent comparison.

[0184] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of the infrared color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity, representing a blood flow in the human face. A
visual contrast of the delta image is enhanced to accentuate a
characteristic associated with it, and it is visually rendered, as
well as each subsequent delta image generated by each sub-
sequent comparison.

[0185] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of a specific color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity, representing a blood flow in the human face. A
visual contrast of the delta image is enhanced to accentuate a
characteristic associated with it, and it is visually rendered, as
well as each subsequent delta image generated by each sub-
sequent comparison. In this aspect, the delta image is inte-
grated for each subsequent comparison

[0186] An aspect of the invention may be a computer read-
able storage medium with executable instructions that when
executed by a processor cause the processor to effectuate
operations in which a plurality of differences in intensity is
determined between each pixel of a plurality of pixels of an
image of a human face and each corresponding pixel of a
subsequent image of the human face. In this aspect, the pixel
intensity is the intensity of the infrared color channel. In this
aspect, a “delta” image is generated of the differences in pixel
intensity, representing a blood flow in the human face. A
visual contrast of the delta image is enhanced to accentuate a
characteristic associated with it, and it is visually rendered, as
well as each subsequent delta image generated by each sub-
sequent comparison.

[0187] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
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of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
[0188] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0189] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0190] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0191] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0192] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison
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[0193] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. The images in this aspect are captured by a
capture device. In this aspect, a “delta” image is generated of
the differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
[0194] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0195] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0196] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0197] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0198] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
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as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0199] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0200] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0201] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0202] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0203] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of a human face. The images in
this aspect are captured by a capture device. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0204] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
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enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison. In this aspect, the
delta image is integrated for each subsequent comparison
[0205] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison. In this aspect, the
delta image is integrated for each subsequent comparison
[0206] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison. In this aspect, the delta
image is integrated for each subsequent comparison

[0207] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0208] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0209] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison. In this aspect, the
delta image is integrated for each subsequent comparison
[0210] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
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pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0211] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison. In this aspect, the
delta image is integrated for each subsequent comparison

[0212] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0213] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0214] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0215] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity, representing a blood flow in the human face.
A visual contrast of the delta image is enhanced to accentuate
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a characteristic associated with it, and it is visually rendered,
as well as each subsequent delta image generated by each
subsequent comparison.

[0216] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity, representing a blood flow in the
human face. A visual contrast of the delta image is enhanced
to accentuate a characteristic associated with it, and it is
visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0217] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of a human face. The images in
this aspect are captured by a capture device. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0218] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity, representing a blood flow in the human face.
A visual contrast of the delta image is enhanced to accentuate
a characteristic associated with it, and it is visually rendered,
as well as each subsequent delta image generated by each
subsequent comparison. In this aspect, the delta image is
integrated for each subsequent comparison

[0219] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity, representing a blood flow in the
human face. A visual contrast of the delta image is enhanced
to accentuate a characteristic associated with it, and it is
visually rendered, as well as each subsequent delta image
generated by each subsequent comparison. In this aspect, the
delta image is integrated for each subsequent comparison

[0220] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
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as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0221] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity, representing a blood flow in the human face.
A visual contrast of the delta image is enhanced to accentuate
a characteristic associated with it, and it is visually rendered,
as well as each subsequent delta image generated by each
subsequent comparison.

[0222] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity, representing a blood flow in the
human face. A visual contrast of the delta image is enhanced
to accentuate a characteristic associated with it, and it is
visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0223] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity, representing a blood flow in the human face.
A visual contrast of the delta image is enhanced to accentuate
a characteristic associated with it, and it is visually rendered,
as well as each subsequent delta image generated by each
subsequent comparison. In this aspect, the delta image is
integrated for each subsequent comparison

[0224] An aspect of the invention may be a computer-
implemented system with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity, representing a blood flow in the
human face. A visual contrast of the delta image is enhanced
to accentuate a characteristic associated with it, and it is
visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0225] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
[0226] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
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pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0227] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0228] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0229] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0230] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0231] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. The images in this aspect are captured by a
capture device. In this aspect, a “delta” image is generated of
the differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison.
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[0232] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, a “delta” image is generated of the
differences in pixel intensity. A visual contrast of the delta
image is enhanced to accentuate a characteristic associated
with it, and it is visually rendered, as well as each subsequent
delta image generated by each subsequent comparison. In this
aspect, the delta image is integrated for each subsequent
comparison

[0233] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0234] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0235] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of a specific color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0236] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image and each corresponding pixel of a subse-
quent image. In this aspect, the pixel intensity is the intensity
of'the infrared color channel. In this aspect, a “delta” image is
generated of the differences in pixel intensity. A visual con-
trast of the delta image is enhanced to accentuate a charac-
teristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0237] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
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accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0238] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0239] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0240] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0241] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of a human face. The images in
this aspect are captured by a capture device. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison.

[0242] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison. In this aspect, the
delta image is integrated for each subsequent comparison
[0243] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
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nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison. In this aspect, the
delta image is integrated for each subsequent comparison
[0244] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity. A visual contrast of the delta image is enhanced to
accentuate a characteristic associated with it, and it is visually
rendered, as well as each subsequent delta image generated
by each subsequent comparison. In this aspect, the delta
image is integrated for each subsequent comparison

[0245] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0246] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0247] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison. In this aspect, the
delta image is integrated for each subsequent comparison
[0248] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0249] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
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of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison. In this aspect, the
delta image is integrated for each subsequent comparison
[0250] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity. A visual contrast of the delta image is
enhanced to accentuate a characteristic associated with it, and
it is visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0251] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0252] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0253] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity, representing a blood flow in the human face.
A visual contrast of the delta image is enhanced to accentuate
a characteristic associated with it, and it is visually rendered,
as well as each subsequent delta image generated by each
subsequent comparison.

[0254] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity, representing a blood flow in the
human face. A visual contrast of the delta image is enhanced
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to accentuate a characteristic associated with it, and it is
visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.

[0255] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of a human face. The images in
this aspect are captured by a capture device. In this aspect, a
“delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison.

[0256] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity, representing a blood flow in the human face.
A visual contrast of the delta image is enhanced to accentuate
a characteristic associated with it, and it is visually rendered,
as well as each subsequent delta image generated by each
subsequent comparison. In this aspect, the delta image is
integrated for each subsequent comparison

[0257] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity, representing a blood flow in the
human face. A visual contrast of the delta image is enhanced
to accentuate a characteristic associated with it, and it is
visually rendered, as well as each subsequent delta image
generated by each subsequent comparison. In this aspect, the
delta image is integrated for each subsequent comparison

[0258] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
a “delta” image is generated of the differences in pixel inten-
sity, representing a blood flow in the human face. A visual
contrast of the delta image is enhanced to accentuate a char-
acteristic associated with it, and it is visually rendered, as well
as each subsequent delta image generated by each subsequent
comparison. In this aspect, the delta image is integrated for
each subsequent comparison

[0259] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity, representing a blood flow in the human face.
A visual contrast of the delta image is enhanced to accentuate

Apr. 21, 2016

a characteristic associated with it, and it is visually rendered,
as well as each subsequent delta image generated by each
subsequent comparison.
[0260] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity, representing a blood flow in the
human face. A visual contrast of the delta image is enhanced
to accentuate a characteristic associated with it, and it is
visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.
[0261] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of a specific color channel.
In this aspect, a “delta” image is generated of the differences
in pixel intensity, representing a blood flow in the human face.
A visual contrast of the delta image is enhanced to accentuate
a characteristic associated with it, and it is visually rendered,
as well as each subsequent delta image generated by each
subsequent comparison. In this aspect, the delta image is
integrated for each subsequent comparison
[0262] An aspect of the invention may be a computer read-
able storage medium with means for determining a plurality
of differences in intensity between each pixel of a plurality of
pixels of an image of a human face and each corresponding
pixel of a subsequent image of the human face. In this aspect,
the pixel intensity is the intensity of the infrared color chan-
nel. In this aspect, a “delta” image is generated of the differ-
ences in pixel intensity, representing a blood flow in the
human face. A visual contrast of the delta image is enhanced
to accentuate a characteristic associated with it, and it is
visually rendered, as well as each subsequent delta image
generated by each subsequent comparison.
[0263] Although the subject matter has been described in
language specific to structural features and/or methodologi-
cal acts, it is to be understood that the subject matter defined
in the appended claims is not necessarily limited to the spe-
cific features or acts described above. Rather, the specific
features and acts described above are disclosed as example
forms of implementing the claims. It is intended that the
scope of the technology be defined by the claims appended
hereto.
What is claimed is:
1. A method comprising:
determining a plurality of differences in intensity compris-
ing a difference in intensity between each pixel intensity
of a plurality of pixel intensities of a first image and each
pixel intensity of a corresponding plurality of pixel
intensities of a subsequent second image;
generating a delta image comprising the plurality of differ-
ences in intensity; and
visually rendering, for each subsequent comparison, an
integrated delta image comprising a second plurality of
differences, the second plurality of differences compris-
ing the differences between the plurality of differences
of the delta image and the subsequent plurality of dif-
ferences of the subsequent delta image, wherein a visual
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contrast of the integrated delta image is enhanced to
accentuate a characteristic associated with the integrated
delta image.

2. The method of claim 1, further comprising applying bias
correction to the integrated delta image.

3. The method of claim 1, wherein the plurality of pixel
intensities comprises a plurality of intensities of a specific
color channel.

4. The method of claim 3, wherein the color channel is
infrared.

5. The method of claim 1, wherein the first image and the
second image are collected by a capture device.

6. The method of claim 1, wherein the first image and the
second image comprise images of a human face.

7. The method of claim 6, wherein the integrated delta
image comprises a blood flow in the human face.

8. A system comprising:

a processor; and

a memory coupled to the processor, the memory having

stored thereon executable instructions that when

executed by the processor cause the processor to effec-

tuate operations comprising:

determining a plurality of differences in intensity com-
prising a difference in intensity between each pixel
intensity of a plurality of pixel intensities of a first
image and each pixel intensity of a corresponding
plurality of pixel intensities of a subsequent second
image;

generating a delta image comprising the plurality of
differences in intensity;

enhancing a visual contrast of the delta image to accen-
tuate a characteristic associated with the delta image;
and

visually rendering, for each subsequent comparison, the
enhanced delta image.

9. The system of claim 8, wherein the operations further
comprise integrating the delta image for each subsequent
comparison.

10. The system of claim 8, wherein the plurality of pixel
intensities comprises a plurality of intensities of a specific
color channel.
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11. The system of claim 10, wherein the color channel is
infrared.

12. The system of claim 8, wherein the first image and
second image are collected by a capture device in communi-
cation with the processor.

13. The system of claim 8, wherein the first image and the
second image comprise images of a human face.

14. The system of claim 13, wherein the enhanced delta
image comprises a blood flow in the human face.

15. A computer readable storage medium comprising
executable instructions that when executed by a processor
cause the processor to effectuate operations comprising:

determining a plurality of differences in intensity compris-

ing a difference in intensity between each pixel intensity
of a plurality of pixel intensities of a first image and each
pixel intensity of a corresponding plurality of pixel
intensities of a subsequent second image;

generating a delta image comprising the plurality of differ-

ences in intensity;

enhancing a visual contrast of the delta image to accentuate

a characteristic associated with the delta image; and
visually rendering, for each subsequent comparison, the
enhanced delta image.

16. The computer readable storage medium of claim 15,
wherein the operations further comprise integrating the delta
image for each subsequent comparison.

17. The computer readable storage medium of claim 15,
wherein the plurality of pixel intensities comprises a plurality
of pixel intensities of a specific color channel.

18. The computer readable storage medium of claim 17,
wherein the color channel is infrared.

19. The computer readable storage medium of claim 18,
wherein the first image and the second image comprise
images of a human face.

20. The computer readable storage medium of claim 19,
wherein the enhanced delta image comprises a blood flow in
the human face.



