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TITLE: MEMORY TRAINING VIA VISUAL JOURNAL

BACKGROUND
[0001] Human memory 18 often all too fallible — as such, many people frequently
forget things that they mtend to do, and often find 1t hard to recall the details around
what has been previously done. Of course, for those with clinically diagnosed
memory disorders — which are by their nature more severe than those found in the
average population — these 1ssues are particularly troublesome. One example of such
a disorder 18 acquired brain 1njury, which occurs either through a discase with lasting
cffect on brain tissue, or a traumatic incident like a car accident. Another example,
perhaps of more significance 1n an aging population, 1s neurodegenerative discase
which 1s essentially an 1llness which damages the brain such that there 1s no
possibility of recovery. Probably, the most prevalent neurodegenerative disecase 1s
Alzheimer’s discase.
[0002]  As stated above, two broad categories of conditions that cause memory loss
or a decrease I memory retention in humans are neurodegencrative diseases and
acquired or traumatic brain injury. To date, medical advances have shown very
[imited success 1n treating either of these categories of conditions. For example,
attempts have been made to employ external memory aids to assist in treatment.
However, these attempts have also been extremely limited 1n their success.
[0003] Necurodegencerative disease refers to a condition that affects brain function.
More particularly, neurodegenerative diseases often result from a deterioration of
neurons 1n the brain. There are many known neurodegenerative diseases and
conditions that affect memory function. Alzheimer’s discase and Lewy Body
dementia are but two well known neurological discases. Although recent medical
advances have yielded limited success 1n treating these two diseases with medication,
no medical treatment has been proven to assist in addressing memory loss prompted
by these disecases as well as other known dementias.
[0004] One of the most common acquired brain injuries 18 amnesia which refers to

a condition where the memory 1s disturbed. Amnesia can be caused 1n a number of
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ways 1ncluding, trauma, disease and drug/alcohol use. Additionally, amnesia can be
spontancous, e.g., transient global amnesia, which 1s most common 1n middle-aged to
clderly people. Unfortunately, to date, there are not any effective medical treatments
available for acquired brain injuries such as amnesia. Rather, treatment for amnesia 18
often related to the root cause of the injury. Sedation, affection, psychiatric treatment,
hypnosis and abstinence (in the case of drug/alcohol related) are examples of ways to
cope with amnesia today.

[0005] The effects of acquired brain injuries, neurodegencrative discases and aging
in general vary greatly from patient to patient. In a relatively moderate form, there
may be little noticeable effect — perhaps a patient will be frustrated from time-to-time
at their mnability to organize themselves as well as 1n the past. At a more extreme
level, a patient may suffer from a near complete 1nability to remember. Patients with
moderate to severe memory problems may fail to remember future intentions, such as
buying milk, or making and keeping appointments (e.g., prospective memory).

[0006] Prospective memory problems clearly have a large impact on the ability of
a patient to look after themselves on a day-to-day basis. A failure of past (e.g.,
retrospective) memory, however, and in particular episodic or autobiographical
memory (e.g., the memory of things the patient has done, as opposed to their semantic
memory for factual information) 1s actually critical for a patient to enjoy any real
quality of life. This 1s firstly because nearly all future actions are based on past
experiences, so practical day-to-day planning 1s very difficult when autobiographical
memory 1S impaired. Secondly, and perhaps more importantly, a memory of past
experiences 1s critical to a patient’s “self-concept’. For example, without a memory of
shared experiences 1t 1s very hard to maintain any kind of relationship, whether 1t 1s
professional, social or personal. This in turn frequently affects the patient’s self-

esteem, which can have significant effects on their well-being.

SUMMARY
[0007]  The following presents a simplified summary of the innovation in order to
provide a basic understanding of some aspects of the innovation. This summary 1S not
an extensive overview of the mnmnovation. It 1s not intended to 1dentify key/critical

clements of the innovation or to delineate the scope of the mnovation. Its sole
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purpose 1s to present some concepts of the innovation 1n a simplified form as a
prelude to the more detailed description that 1s presented later.

[0008] The mnovation disclosed and claimed herein, 1n one aspect thereof,
comprises a system that can enhance cognitive ability by viewing sequences of
images captured during an event. For example, one key 1ssue addressed by this
disclosure 1s the application of captured event sequences to improve failing memories
in patients with a diagnosed memory condition such as acquired brain injury or
neurodegenerative disease such as Alzheimer’s disecase. As well, the system can be
employed to increase memory function and recall of details related to events
experienced by a user. These event sequences can be captured in the point-of-view of
a user (e.g., first person) as well as from a third person or other monitoring location
(e.g., on top of a car dashboard).

[0009] The event image capture concepts of the innovation disclose and suggest
recording information encountered during events within one’s daily activities. In
order to trigger image capture, the innovation discloses use of physiological as well as
environmental sensors, e.g., blood pressure, mood, body temperature, external
temperature, location, motion, lighting as well as time-based mechanisms. In
operation, the information gathered via the sensory mechanisms can be used to
annotate 1mages (and sequences thercof). These annotations can be used to enhance
location and playback of images 1n the course of training, therapy, recall, etc.

[0010] The mnovation effectively suggests and discloses capture of images (and
video) related to the daily activities of a user, essentially, establishing a super-journal
of a day or of events encountered within a day (or other period of time). This can be
especially useful as an aid with patients that have deteriorating, limited and/or
impaired memory capacity as working through a paper journal can be very tedious.
[0011] The innovation discloses using a high-fidelity rendition of a day rather than
focusing on what was manually written down by a user to enhance or improve
memory capacity. It will be appreciated that memory works in an associative way 1n
that a single picture of an event (e.g., vacation) or a sequence of 1images or video
which relate to part of the event can be shown to trigger recall of the complete event

(e.g., vacation). Thus, the innovation can have a high ability to remind people based
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upon 1mages recerved even 1f they have a very limited amount of memory. Moreover,
these results are sustainable so the memory recall continues proportional to use.
[0012] In a health care context, the innovation can be used, for example, 1n a
situation of autism where outbursts are most often inexplicable. In other words, 1t 1s
often that the events leading to an outburst cannot be explained. In another example,
the innovation can be used to monitor actions of an individual with anger
management 1ssues. By using the innovation, not only will the subject view be
captured but, also other’s views within the room or proximity can be captured to
further assist in explaining the situation and to prompt recall by the person affected.
[0013] To the accomplishment of the foregoing and related ends, certain
illustrative aspects of the mnnovation are described herein in connection with the
following description and the annexed drawings. These aspects are indicative,
however, of but a few of the various ways 1n which the principles of the innovation
can be employed and the subject innovation 1s intended to include all such aspects and
their equivalents. Other advantages and novel features of the innovation will become
apparent from the following detailed description of the innovation when considered 1n

conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]  FIG. 1 1llustrates an example system that facilitates employing event image
sequences in memory function training and/or rehabilitation.

[0015]  FIG. 2 illustrates a block diagram of an example event recorder component
having a sensor component and an event annotation component 1n accordance with an
aspect of the mnovation.

[0016]  FIG. 3 1illustrates a block diagram of an event recorder having a
physiological sensor component and an environmental sensor component 1n
accordance with an aspect of the mnnovation.

[0017]  FIG. 4 illustrates an example memory recollection component having an
cvent analysis component and an event playback component 1n accordance with an

aspect of the innovation.
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[0018]  FIG. 5 illustrates an example event analysis component having a
challenge/response component and a user query component 1n accordance with an
aspect of the innovation.

[0019]  FIG. 6 1llustrates an example event playback component having a playback
configuration component and a playback filtering component in accordance with an
aspect of the innovation.

[0020]  FIG. 7 1llustrates an architecture including a machine learning and
reasoning component that can automate functionality 1n accordance with an aspect of
the mnnovation.

[0021]  FIG. 8 illustrates an exemplary flow chart of procedures that facilitate
enhancing or rehabilitating memory function via viewing image sequences n
accordance with an aspect of the mnnovation.

[0022]  FIG. 9 illustrates an exemplary flow chart of procedures that facilitate
annotating 1mage sequences with context data (¢.g., physiological, environmental) in
accordance with an aspect of the mnnovation.

[0023] FIG. 10 illustrates an exemplary flow chart of procedures that facilitate
employing annotations to enhance playback of captured images 1in accordance with an
aspect of the mnnovation.

[0024]  FIG. 11 1llustrates a block diagram of a computer operable to execute the
disclosed architecture.

[0025]  FIG. 12 1llustrates a schematic block diagram of an exemplary computing

environment 1n accordance with the subject innovation.

DETAILED DESCRIPTION
[0026] The innovation 1s now described with reference to the drawings, wherein
like reference numerals are used to refer to like elements throughout. In the following
description, for purposes of explanation, numerous specific details are set forth in
order to provide a thorough understanding of the subject innovation. It may be
evident, however, that the innovation can be practiced without these specific details.
In other 1nstances, well-known structures and devices are shown 1n block diagram

form 1n order to facilitate describing the innovation.
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[0027]  As used 1n this application, the terms “component” and “system™ are
intended to refer to a computer-related entity, either hardware, a combination of
hardware and software, software, or software 1n execution. For example, a
component can be, but 1s not limited to being, a process running on a processor, a
processor, an object, an executable, a thread of execution, a program, and/or a
computer. By way of illustration, both an application running on a server and the
server can be a component. One or more components can reside within a process
and/or thread of execution, and a component can be localized on one computer and/or
distributed between two or more computers.

[0028]  As used herein, the term to “infer” or “inference” refer generally to the
process of reasoning about or inferring states of the system, environment, and/or user
from a set of observations as captured via events and/or data. Inference can be
employed to 1dentify a specific context or action, or can generate a probability
distribution over states, for example. The inference can be probabilistic—that 1s, the
computation of a probability distribution over states of interest based on a
consideration of data and events. Inference can also refer to techniques employed for
composing higher-level events from a set of events and/or data. Such inference
results 1n the construction of new events or actions from a set of observed events
and/or stored event data, whether or not the events are correlated in close temporal
proximity, and whether the events and data come from one or several event and data
SOurces.

[0029]  Referring 1nitially to the drawings, FIG. 1 illustrates a system 100 that
enhances memory function and performance through the use of visual cues. As
illustrated, generally, the system 100 includes an event recorder component 102 and a
memory recollection component 104. In operation, the event recorder component 102
can automatically record images related to 1 to N events throughout a user’s day (or
other specified period of time). It 1s to be understood that 1 to N events can be
referred to individually or collectively as events 106.

[0030] In more particular aspects, the event recorder component 102 can be
employed to capture images related to a user that suffers from some sort of dementia
or acquired bramn mnjury. The granularity and frequency of the captured events can be

programmed, pre-programmed or contextually triggered via the event recorder
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component 102. By way of example, the event recorder component 102 can be
cequipped with sensors (e.g., light sensors, location sensors, motion sensors) whereby
when a change 1n a designated criterion 1s detected, an image of the event 106 1s
captured.

[0031]  Subsequently, the memory recollection component 104 can be employed to
prompt recall of events 106 throughout the period of capture (e.g., hour, day, month).
For 1llustration purposes, 1t will be understood and appreciated that the memory works
in a somewhat associative way. For mstance, 1t 1s not uncommon that a person cannot
recall the order of music tracks on an album or compact disc. However, 1f a track 1s
heard, oftentimes 1t 1s possible to recall the subsequent tracks as a function of the
current track. This recall 1s prompted by the associative manner in which the brain
functions. In other words, once a track 1s completed, memory 1s triggered and the
person 18 able to recall the next and sometimes even subsequent tracks.

[0032] In accordance with the innovation, when image sequences are reviewed, the
viewer can get a strong stimulus to recall which means that they are likely to
remember details of the day or period of capture, including things not recorded in the
images such as what people said, what food was eaten, efc. Additionally, 1f a
sequence of 1images 1s reviewed repeatedly, following a suitable schedule (e.g.,
watching 1t four times every two days) then that repeated act of recall stimulation can
act to consolidate an ability to recall. Thereafter, an individual may recall the details
of that event unaided, for example, without having to watch the 1image sequence
again.

[0033] In aspects, memory recall can be achieved for example by showing still
images 1n rapid succession 1n a ‘slide-show format’. Additionally, the 1mages can be
complimented with other data, for example ambient audio recorded at the time of the
images or other audio (such as a soundtrack), to complement the visual nature of the
playback.

[0034] Simularly, these events can also trigger recall of other associated events and
information. By way of further example, hearing a track of an album can not only
trigger the next track on the album but, can also trigger recall of the artist name, other

songs by the author. Additionally, hearing the song can also trigger thoughts of
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outside events, people, places, efc. Essentially, this association can contribute to
memory training and enhancement.

[0035] With reference again to FIG. 1, stmilar to the album tracks of the
aforementioned example, the event recorder component 102 can capture visual
images of events 106. These images can be rendered to a user via memory
recollection component 104 thereby prompting recall of additional events 106 and
details that occurred within one’s life. In aspects, the memory recollection component
104 can be used by a third party to review the captured images related to the events
106. As well, the user themselves can employ the memory recollection component
104 to assist in memory recall and training.

[0036] The event recorder component 102 can be wearable image capture device
(e.g., camera) that keeps a digital record of the events 106 that a person experiences.
The nature of the device (102) 1s to capture these recordings automatically, without
any user intervention and therefore without any conscious effort. However, image
capture can also be user-initiated or machine-initiated (e.g., by a machine-generated
signal external to the event recorder) in other aspects.

[0037]  As described above, a rationale behind the event recorder component 102 1s
that having captured a digital record of an event 106, 1t can subsequently be reviewed
by the wearer in order to stimulate their memory (e.g., via memory recollection
component 104). A suitable periodic review of this captured data generates a
powerful cue which aids the consolidation of the wearer’s own memory and therefore
aids recall of that event 106.

[0038] Morcover, review of partial information of an event 106 can aid to recall
additional detail. It 1s also possible that repeated use of the system 100 to
record/capture and review events 106 can have a positive effect on the wearer’s
memory and cognitive abilities in general. More particularly, using the event recorder
component 102 following a certain schedule can act to ‘inoculate’ the wearer from the
neuro-degenerative effects of dementia or even aging in general.

[0039]  Still further, the mnnovation contemplates and discloses aggregation of data
from other 1mage capture devices such that they can contribute data given suitable
sharing rights and proximity. In operation, 1n one aspect, a user can subscribe to a

service that stores personal image data and can augment the personal data with data
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from a disparate (or group of disparate) image capture device(s). For example, the
system could facilitate correlation of sensor data such that any other image capture
devices that happened to record the same event (e.g., as indicated by global position
system (GPS) or other data) could be added to a personal view.

[0040]  Essentially, the effect of multiple image capture devices would produce an
rendition similar to multiple cameras on a single scene. However, 1n principle, a user
might be interested 1n location over time so they might want to see all the data from
image capture devices that have been in a pre-specified or defined place anytime or at
a specified time or period of time. In other aspects, this image capture data can be
connected to a social network (e.g., ‘friends of my friends’ 1image capture devices).
Thus, 1t will be appreciated that use of these devices and/or associated functionality
can be employed 1n monetization schemes, for example, earned value poimts for
sharing your data, efc.

[0041] Turning now to FIG. 2, a block diagram of an event recorder component
102 1s shown. As illustrated, the event recorder component 102 can include a sensor
component 202 and an optional event annotation component 204 which facilitates
prompting 1image capture and indexing of the captured images. Essentially, the
sensor component 202 can be used to trigger the capture of an image from the event
recorder component 102.

[0042]  The optional event annotation component 204 can facilitate annotating (or
tagging) 1mage streams. This annotation can serve to index the images for casier
location and playback. As well, the annotation can associate images with other
contextual criterion (e.g., temperature, time, location). As will be appreciated, the
optional event annotation can enhance usability of the captured images with regard to
memory and recollection training. For example, metadata can be used to annotate
particular images with regard to events, conditions and context surrounding or related
to the image. This metadata can be used to locate and filter images for use 1n memory
training and/or recollection management

[0043] Referring now to FIG. 3, the sensor component 202 can include either or
both physiological and/or environmental sensors (302, 304). In operation, these
sensors can be used to trigger image capture as well as to gather information and data

to be used 1n annotating 1mages. For instance, when a specific threshold 1s reached,
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an 1mage or series of 1mages can be automatically captured and annotated with the
data related to the triggering threshold.

[0044] In onec example, the event recorder component 102 can monitor
physiological criterion such as heart rate, blood pressure, body temperature, blood
sugar, blood/alcohol concentration, etc. In operation, when a user’s or wearer’s heart
rate rises above a predetermined level, the event recorder component can
automatically prompt capture of images. Similarly, the event annotation component
204 can be used to annotate the captured images with specified data related to the
physiological sensor(s) (e.g., heart rate). In this manner, a better understanding of
cvents leading to a medical condition can be obtained.

[0045] Simularly, environmental sensors 304 can be used to trigger 1mage capture
as well as to provide annotation criteria. For example, sensors can be employed to
automatically trigger image capture upon changes in motion, location, temperature,
lighting, efc. These changes can be complimented by a detection of a relatively stable
period that can be captured by an accelerometer. In addition to triggering capture of
images, these environmental criteria can be used to annotate (or index) the captured
images 1n order to assist in playback and memory training.

[0046] Onc key 1ssue addressed by this specification 1s the application of the event
recorder component 102 to improve failing memories in patients with a diagnosed
memory condition such as acquired brain injury or neurodegenerative disease such as
Alzheimer’s disease. In conjunction with this invention, trials have been conducted
with an acquired brain injury patient (e.g., limbic encephalitis which resulted 1n
severe amnesia) and with early Alzheimer’s disease patients. Accordingly, increased
memory function was experienced thereby reducing the effect(s) of the disease and/or
condition.

[0047] Much of the value of event recorder component 102 1s 1n the chronological,
time-compressed, first-person nature of the image data, and the fact that the data 1s
collected without any conscious effort or mtervention on the part of the wearer.
Moreover, images can be captured without introducing any interruptions 1n the
activitics performed or with interruption of the people interacted with during the

course of the event.
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[0048]  The process of using an event recorder component 102 to record an event
106 (or portion thereof) 18 very straightforward from the wearer’s point of view. In
other words, all the wearer needs to do 1s to remember (or decide) to put on and
switch on the camera at the start of the event (e.g., start of the day). As described
above, the record can be made with no further conscious effort or intervention on the
wearer’s part or by other people they interact with. For instance, the 1mage capture
can be automatic or prompted by sensory technology (as described supra). Similarly,
the granularity can be predetermined or determined as a function of preference or data
gathered via sensory technologies (302, 304).

[0049] Capturing 1image sequences from the wearer’s point of view 1s very
different and has benefits apart from conventional techniques. For example, using a
standard digital stills camera or a video camera requires cognitive overhead on the
part of the recorder — they have to continually take themselves ‘out of the moment’ 1n
order to maintain the record. Also, in these conventional systems, the recording
process 18 quite visible to others which can oftentimes lead to people continually
taking themselves out of the moment as well. Also, the periodic still images recorded
by the event recorder component 102 are less invasive of privacy than continuous
video. Further, 1t will be understood that the alternative of keeping a detailed written
diary during an event for subsequent review can be extremely 1naccurate and
tiresome.

[0050] Morcover, the process of reviewing data captured via the event recorder
component 102 can be quite enjoyable for the viewer. This contrasts with reviewing a
written diary, which 1s considered to be very burdensome, and with reviewing video
or individual digital stills which 1s also frequently considered quite dull. It will be
understood that the 1image sequence captured by the event recorder component 102
tells somewhat of a story of an event which 1n turn captivates the viewer thereby
prompting recollection.

[0051] Turning now to FIG. 4, a block diagram of a memory recollection
component 104 1s shown to include an event analysis component 402 and an event
playback component 404. Effectively, the analysis performed by the event analysis
component 402 can range from a simple time-based/counter analysis of frames within

a sequence to a very comprehensive analysis of the images and annotations associated
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therewith. In a simple scenario, the event analysis component 402 can be employed
to locate 1mages based upon a desired time of capture.

[0052] For example, if a memory training session 1s directed to a specific meeting
within a day’s captured events, a viewer can specity the time of the meeting whereby
the event analysis component 402 can locate the beginning of this sub-event within
the day’s sequence. This sub-event can be used to prompt memory recollection of the
complete event (e.g., meeting) and likewise can be used to prompt additional
recollection of details not necessarily captured 1n the image sequence. Subsequently,
the event playback component 404 can be used to display the 1mages to a viewer 1n
the course of memory training, recollection and/or enhancement.

[0053]  As described supra, sensory technologies can be employed to capture
environmental and physiological criteria associated with an 1image capture sequence.
By way of example, sensors can be used to capture time of day, ambient temperature,
external noises, efc. Thus, the event analysis component 402 can 1dentify this
information from the sequence and translate/transfer the information to the event
playback component 404. Thereafter, the event playback component 404 can be
employed to recreate the actual environment of the event 1n order to assist in
prompting recollection. In other words, the event playback component 404 can be
used to simulate the ambient temperature and external noises (e.g., thunder, train,
clock tolls, overhead paging system) experienced during an event in order to enhance
recall and training.

[0054] It 1s to be understood that enhancing (e.g., annotating) the replay image of
data with other environmental and physiological data recorded during the event can
have a further therapeutic effect. Other examples of data captured might be location
(e.g., through global positing system (GPS)); physiological data might include
clectrocardiogram (ECG) data such as heart rate, or skin conductance data, ezc.
Although specific examples of ancillary and/or contextual data are given, 1t 1s to be
understood that other examples exist and are to be included within the scope of this
disclosure and claims appended hereto.

[0055]  Essentially, whether used for real-life playback or for reference, 1t 1s to be
understood that additional data such as the environmental and physiological data

mentioned above can assist in segmenting a recorded 1mage sequence. Such
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segmentation can be particularly useful for image sequence review, since 1t makes the
review more manageable.

[0056] It will be appreciated that human memories are believed by many experts to
be stored in discrete ‘chunks’ and therefore chunking the image sequence 1n an
analogous manner could well improve the beneficial effect of innovation. In disparate
examples, chunking can be based upon event time, type, place, subject, ezc.
Essentially, most any criteria can be used 1n order to define chunks related to an
image sequence. Regardless of the mechanisms used for chunking, 1t 1s to be
understood that there may be particular ways to use sensor data (and to process in the
image data) to segment 1mage sequences in ways that produce more manageable
chunks and therefore show improved ability for patients to recall.

[0057] Referring now to FIG. 3, a block diagram of an example event analysis
component 402 1s shown. Generally, the event analysis component 402 can include a
challenge/response component 502 and a user query component 504. Although these
components (502, 504) as shown to be co-located within the event analysis
component 402, it 1s to be understood that each of these components (502, 504) are
stand-alone components and can be present without the other.

[0058] In operation, the event analysis component 402 can employ the annotations
as well as pattern/image recognition technologies to evaluate a captured image
sequence. Once evaluated, an index of chunks or segments can be generated and used
to effectuate memory training and enhancement. For example, a user can be quizzed
or can likewise question the system for details captured via an event sequence. It 1S
also to be appreciated that, in other aspects, an 1mage sequence can be manually
indexed.

[0059]  The challenge/response component 502 can be used to automatically quiz a
patient/viewer about an event or series of events. For instance, once the automated
indexing 1s complete, the system can quiz (or challenge) a user for details such as,
‘what mode of travel was used to get to the opera?’ In turn, the patient/view would
respond with the appropriate mode of travel, e.g., train.

[0060] Simularly, the user query component 504 can be employed by a user to
extract details associated with an event. For mstance, if a user remembers going to

the opera but does not recall how they arrived at the opera, the user can query the
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system to determine that they took the train. Over time, this challenge/response and
query systems can assist 1n training and ‘working out’ the brain 1n order to enhance
memory and memory recall function.

[0061] FIG. 6 1llustrates a block diagram of an event playback component 404
having a playback configuration component 602 and a playback filtering component
604. Each of these components (602, 604) can be used to control playback of an
image sequence, for example, in the course of memory training and/or therapy.
[0062] The playback configuration component 602 can enable playback of an
image or sequence of images to be configured for a specific device or display
apparatus. In one example, the playback configuration component 602 can modify
image data as necessary for display on a portable device such as a mobile phone,
smartphone, personal data assistant (PDA) or the like. Similarly, the mmnovation can
configure image data for display via a desktop monitor, laptop monitor, television, or
the like.

[0063] The filtering component 604 can automatically redact or mask portions of
an event sequence prior to playback. For example, the playback filtering component
604 can mask 1images captured 1n areas where privacy 1s of concern, e.g., bathrooms,
showers, etc. Additionally, the playback filtering component 604 can be trained to
filter images prior to recording or at the time of playback. This training can be rule-
based or effectuated by a machine learning and/or reasoning (MLR) component as
shown 1n FIG. 7 that follows.

[0064]  This pre-view or post-view filtering can accomplish at least two goals,
privacy and therapy. As described above, privacy may be of concern and can
therefore be considered prior to capturing images. Sensory technology can be used to
assist 1n the determination 1f images should be filtered or masked.

[0065] As well, 1n the case of therapy, the system can automatically filter segments
(or chunks) of image data 1n order to prompt or promote memory recall/training. In
this scenario, the system can automatically mask portions of events that are
statistically or historically determined to be difficult for a patient as a function of a
particular illness, age, injury, etc.

[0066] FIG. 7 illustrates a system 700 that employs machine learning and

reasoning (MLR) component 702 which facilitates automating one or more features in
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accordance with the subject innovation. The subject innovation (e.g., in connection
with prompting 1image capture) can employ various MLR-based schemes for carrying
out various aspects thercof. For example, a process for determining when to trigger
the event recorder component 102 to begin capture can be facilitated via an automatic
classifier system and process. Morcover, MLR techniques can be employed to control
playback (e.g., filtering) of 1mages based upon certain data related to an event and a
wearer (e.g., context). As 1llustrated, 1t 1s to be understood that MLR functionality
can be integrated within either (or both) of the event recorder component 102 and/or
the memory recollection component 104.

[0067] A classifier 1s a function that maps an mput attribute vector, x = (x1, x2, x3,
x4, xn), to a confidence that the input belongs to a class, that 1s, f(x) =
confidence(class). Such classification can employ a probabilistic and/or statistical-
based analysis (e.g., factoring into the analysis utilities and costs) to prognose or infer
an action that a user desires to be automatically performed.

[0068] A support vector machine (SVM) 18 an example of a classifier that can be
employed. The SVM operates by finding a hypersurface in the space of possible
inputs, which the hypersurface attempts to split the triggering criteria from the non-
triggering events. Intuitively, this makes the classification correct for testing data that
1S near, but not 1dentical to training data. Other directed and undirected model
classification approaches include, e.g., naive Bayes, Bayesian networks, decision
trees, neural networks, fuzzy logic models, and probabilistic classification models
providing different patterns of independence can be employed. Classification as used
herein also 1s inclusive of statistical regression that 1s utilized to develop models of
priority.

[0069] As will be readily appreciated from the subject specification, the subject
innovation can employ classifiers that are explicitly trained (e.g., via a generic
training data) as well as implicitly trained (e.g., via observing user behavior, receiving
extrinsic information). For example, SVM’s are configured via a learning or training
phase within a classifier constructor and feature selection module. Thus, the
classifier(s) can be used to automatically learn and perform a number of functions,
including but not limited to determining according to a predetermined criteria when to

trigger capture of an 1mage, when to prohibit capture of an 1mage, how to display an
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image, when to mask an 1image during playback, what granularity to capture images
(c.g., number of frames per second), efc.

[0070] FIG. 8 1llustrates a methodology of employing a sequence of event images
in training memory 1n accordance with an aspect of the innovation. While, for
purposes of simplicity of explanation, the one or more methodologies shown herein,
e.g., 1n the form of a flow chart, are shown and described as a series of acts, 1t 1s to be
understood and appreciated that the subject innovation 1s not limited by the order of
acts, as some acts may, 1n accordance with the mnnovation, occur 1n a different order
and/or concurrently with other acts from that shown and described herein. For
example, those skilled 1n the art will understand and appreciate that a methodology
could alternatively be represented as a series of interrelated states or events, such as 1n
a state diagram. Morcover, not all i1llustrated acts may be required to implement a
methodology in accordance with the innovation.

[0071] At 802, events can be monitored. In examples, an event can be period of
time (e.g., hour, day, week, month, year) or a specific activity (e.g., meeting with
friends, business meeting, vacation, visit to a grocery store). It is to be appreciated
that most any period of time or activity can be quantified into an event, or group of
cvents.

[0072] At 804, image sequences of events are captured. As described above, the
granularity of the capture of 1mages can be based upon the nature of the neurological
disease, condition and/or injury. Thus, the granularity can be preprogrammed or
inferred based upon the appropriate disease, condition and or injury as a function of a
wearer’s physiological and/or environmental context. As illustrated by the dashed
line 1n FIG. §, 1n an alternate example, events can be monitored and captured (e.g., 1n
the form of event sequences) recursively. In other words, analysis and/or use of the
captured 1images can be performed at any time (e.g., after all or a portion of images
arc captured).

[0073] Memory recall can be prompted by viewing sequences (or portions thercof)
at 806. In other words, as described above, 1t will be understood that viewing an
image sequence can prompt recall and thereafter train the memory to remember
events and details related thereto. In other words, the methodology described in FIG.

& can be employed to ‘work-out’ the brain of individuals with neurological diseases
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and/or acquired head injury. Moreover, although the scenarios are directed to
assisting and increasing memory function in individuals that suffer from some form of
deteriorated memory function, 1t 1s to be understood that the event images (and
sequences thereof) of the subject innovation can be employed to increase memory
function of individuals that do not necessarily suffer from any form of dementia.
Rather, the viewing of 1mages and sequences can be used to increase even ‘normal’
memory function.

[0074] Referring now to FIG. 9, there 1s 1llustrated a methodology of annotating
images 1n accordance with the mnnovation. Specifically, at 902, contextual factors
related to an individual or event can be detected. For instance, as described supra,
physiological and/or environmental sensors can be employed to monitor criteria
related to an individual and/or event.

[0075] Images related to an event (or sequence of events) can be captured at 904.
The capture of these 1mages can be triggered as a function of the contextual
data/factors gathered at 902. Once captured, the 1mages and/or sequences of images
can be annotated with contextual data (and other sensor-provided data) at 906. These
annotations can provide additional data to assist 1n describing and/or explaining an
event 1n the course of training/therapy. Additionally, as will be described with
reference to the methodology of FIG. 10, the annotations can be used to recreate an
environment to mimic actual conditions during an event.

[0076]  With reference now to FIG. 10, a methodology of searching for a specific
event and recreating an environment of the event in accordance with the innovation 1s
shown. Initially, at 1002, a query can be generated. This query can be specific to
identify a point within an event or general to 1dentify an event as a whole.

[0077] A search can be conducted at 1004 in order to locate desired images and/or
sequences of images. In aspects, pattern and audio recognition mechanisms can be
employed in order to search for and locate desired images and/or sequences that
match a defined query. Similarly, these pattern and/or audio recognition systems can
be employed to pre-annotate i1mages thereafter effectuating the search and subsequent
retrieval at 1006. By way of example, the event analysis component (e.g., 402 of
FIG. 4) can be equipped with these recognition systems in order to automate location

and/or annotation based upon content of the 1images.
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[0078]  Once retrieved, the images can be rendered at 1008 1n the course of
therapy, traming, rehabilitation, ‘work-out’, etc. Still further, the actual scenario of
the event at the time of the 1mage sequence capture can be recreated based upon
annotations at 1010. For example, ambient temperature can be matched, ancillary
sounds (e.g., train, clock) can be generated, efc. 1n order to facilitate a reality
experience thereby enhancing recollection effect.

[0079] Referring now to FIG. 11, there 1s 1llustrated a block diagram of a computer
operable to execute the disclosed architecture of capturing 1mage sequences and/or
employing 1mage sequences in memory training and rehabilitation. In order to
provide additional context for various aspects of the subject innovation, FIG. 11 and
the following discussion are intended to provide a brief, general description of a
suitable computing environment 1100 1n which the various aspects of the innovation
can be implemented. While the innovation has been described above 1n the general
context of computer-executable instructions that may run on one or more computers,
those skilled 1n the art will recognize that the innovation also can be implemented 1n
combination with other program modules and/or as a combination of hardware and
software.

[0080]  Generally, program modules include routines, programs, components, data
structures, etc., that perform particular tasks or implement particular abstract data
types. Morecover, those skilled 1n the art will appreciate that the inventive methods
can be practiced with other computer system configurations, including single-
processor or multiprocessor computer systems, minicomputers, mainframe computers,
as well as personal computers, hand-held computing devices, microprocessor-based or
programmable consumer electronics, and the like, each of which can be operatively
coupled to one or more associated devices.

[0081]  The 1llustrated aspects of the innovation may also be practiced 1n
distributed computing environments where certain tasks are performed by remote
processing devices that are linked through a communications network. In a
distributed computing environment, program modules can be located in both local and
remote memory storage devices.

[0082] A computer typically includes a variety of computer-readable media.

Computer-readable media can be any available media that can be accessed by the
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computer and 1ncludes both volatile and nonvolatile media, removable and non-
removable media. By way of example, and not limitation, computer-readable media
can comprise computer storage media and communication media. Computer storage
media includes both volatile and nonvolatile, removable and non-removable media
implemented 1n any method or technology for storage of information such as
computer-readable instructions, data structures, program modules or other data.
Computer storage media includes, but 1s not limited to, RAM, ROM, EEPROM, flash
memory or other memory technology, CD-ROM, digital versatile disk (DVD) or other
optical disk 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 computer.

[0083] Communication media typically embodies computer-readable instructions,
data structures, program modules or other data in a modulated data signal such as a
carricr wave or other transport mechanism, and includes any information delivery
media. The term “modulated data signal” means a signal that has one or more of its
characteristics set or changed 1n such a manner as to encode information 1n the signal.
By way of example, and not limitation, communication media includes wired media
such as a wired network or direct-wired connection, and wireless media such as
acoustic, RF, infrared and other wireless media. Combinations of the any of the
above should also be included within the scope of computer-readable media.

[0084]  With reference again to FIG. 11, the exemplary environment 1100 for
implementing various aspects of the innovation includes a computer 1102, the
computer 1102 including a processing unit 1104, a system memory 1106 and a system
bus 1108. The system bus 1108 couples system components including, but not
[imited to, the system memory 1106 to the processing unit 1104. The processing unit
1104 can be any of various commercially available processors. Dual microprocessors
and other multi-processor architectures may also be employed as the processing unit
1104,

[0085] The system bus 1108 can be any of several types of bus structure that may
further interconnect to a memory bus (with or without a memory controller), a
peripheral bus, and a local bus using any of a variety of commercially available bus

architectures. The system memory 1106 includes read-only memory (ROM) 1110
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and random access memory (RAM) 1112. A basic input/output system (BIOS) 1s
stored 1n a non-volatile memory 1110 such as ROM, EPROM, EEPROM, which
BIOS contains the basic routines that help to transfer information between elements
within the computer 1102, such as during start-up. The RAM 1112 can also include a
high-speed RAM such as static RAM for caching data.

[0086] The computer 1102 further includes an internal hard disk drive (HDD)
1114 (e.g., EIDE, SATA), which internal hard disk drive 1114 may also be configured
for external use 1n a suitable chassis (not shown), a magnetic floppy disk drive (FDD)
1116, (e.g., to read from or write to a removable diskette 1118) and an optical disk
drive 1120, (e.g., reading a CD-ROM disk 1122 or, to read from or write to other high
capacity optical media such as the DVD). The hard disk drive 1114, magnetic disk
drive 1116 and optical disk drive 1120 can be connected to the system bus 1108 by a
hard disk drive interface 1124, a magnetic disk drive interface 1126 and an optical
drive interface 1128, respectively. The interface 1124 for external drive
implementations includes at least one or both of Universal Serial Bus (USB) and
IEEE 1394 interface technologies. Other external drive connection technologies are
within contemplation of the subject innovation.

[0087] The drives and their associated computer-readable media provide
nonvolatile storage of data, data structures, computer-executable istructions, and so
forth. For the computer 1102, the drives and media accommodate the storage of any
data 1n a suitable digital format. Although the description of computer-readable
media above refers to a HDD, a removable magnetic diskette, and a removable optical
media such as a CD or DVD, 1t should be appreciated by those skilled 1n the art that
other types of media which are readable by a computer, such as zip drives, magnetic
casscttes, flash memory cards, cartridges, and the like, may also be used 1n the
exemplary operating environment, and further, that any such media may contain
computer-cxecutable instructions for performing the methods of the innovation.
[0088] A number of program modules can be stored in the drives and RAM 1112,
including an operating system 1130, one or more application programs 1132, other
program modules 1134 and program data 1136. All or portions of the operating

system, applications, modules, and/or data can also be cached in the RAM 1112. It 1s
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appreciated that the innovation can be implemented with various commercially
available operating systems or combinations of operating systems.

[0089] A user can enter commands and information into the computer 1102
through one or more wired/wireless input devices, e.g., a keyboard 1138 and a
pointing device, such as a mouse 1140. Other input devices (not shown) may mclude
a microphone, an IR remote control, a joystick, a game pad, a stylus pen, touch
screen, or the like. These and other input devices are often connected to the
processing unit 1104 through an input device interface 1142 that 1s coupled to the
system bus 1108, but can be connected by other interfaces, such as a parallel port, an
IEEE 1394 serial port, a game port, a USB port, an IR interface, efc.

[0090] A monitor 1144 or other type of display device 18 also connected to the
system bus 1108 via an interface, such as a video adapter 1146. In addition to the
monitor 1144, a computer typically includes other peripheral output devices (not
shown), such as speakers, printers, etc.

[0091] The computer 1102 may operate 1in a networked environment using logical
connections via wired and/or wireless communications to one or more remote
computers, such as a remote computer(s) 1148. The remote computer(s) 1148 can be
a workstation, a server computer, a router, a personal computer, portable computer,
microprocessor-based entertainment appliance, a peer device or other common
network node, and typically includes many or all of the elements described relative to
the computer 1102, although, for purposes of brevity, only a memory/storage device
1150 1s 1llustrated. The logical connections depicted include wired/wireless
connectivity to a local area network (LAN) 1152 and/or larger networks, e.g., a wide
arca network (WAN) 1154. Such LAN and WAN networking environments are
commonplace 1n offices and companies, and facilitate enterprise-wide computer
networks, such as intranets, all of which may connect to a global communications
network, e.g., the Internet.

[0092] When used 1n a LAN networking environment, the computer 1102 18
connected to the local network 1152 through a wired and/or wireless communication
network mterface or adapter 1156. The adapter 1156 may facilitate wired or wireless
communication to the LAN 1152, which may also include a wireless access point

disposed thercon for communicating with the wireless adapter 1156.
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[0093] When used 1n a WAN networking environment, the computer 1102 can
include a modem 1158, or 1s connected to a communications server on the WAN
1154, or has other means for establishing communications over the WAN 1154, such
as by way of the Internet. The modem 11358, which can be internal or external and a
wired or wireless device, 1s connected to the system bus 1108 via the serial port
interface 1142. In a networked environment, program modules depicted relative to
the computer 1102, or portions thereof, can be stored 1n the remote memory/storage
device 1150. It will be appreciated that the network connections shown are
exemplary and other means of establishing a communications link between the
computers can be used.

[0094] The computer 1102 1s operable to communicate with any wireless devices
or entities operatively disposed 1in wireless communication, e.g., a printer, scanner,
desktop and/or portable computer, portable data assistant, communications satellite,
any piece of equipment or location associated with a wirelessly detectable tag (e.g., a
kiosk, news stand, restroom), and telephone. This includes at least Wi-F1 and
Bluctooth™ wireless technologies. Thus, the communication can be a predefined
structure as with a conventional network or simply an ad hoc communication between
at least two devices.

[0095] Wi-F1, or Wireless Fidelity, allows connection to the Internet from a couch
at home, a bed 1n a hotel room, or a conference room at work, without wires. Wi-F11s
a wireless technology similar to that used 1n a cell phone that enables such devices,
e.g., computers, to send and receive data indoors and out; anywhere within the range
of a base station. Wi1-F1 networks use radio technologies called IEEE 802.11 (a, b, g,
etc.) to provide secure, reliable, fast wireless connectivity. A Wi-F1 network can be
used to connect computers to cach other, to the Internet, and to wired networks (which
usc IEEE 802.3 or Ethernet). Wi-F1 networks operate 1n the unlicensed 2.4 and 5
GHz radio bands, at an 11 Mbps (802.11a) or 54 Mbps (802.11b) data rate, for
example, or with products that contain both bands (dual band), so the networks can
provide real-world performance similar to the basic 10BaseT wired Ethernet networks
used 1n many offices.

[0096] Referring now to FIG. 12, there 1s 1llustrated a schematic block diagram of

an exemplary computing environment 1200 1n accordance with the subject
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innovation. The system 1200 includes one or more client(s) 1202. The client(s) 1202
can be hardware and/or software (e.g., threads, processes, computing devices). The
client(s) 1202 can house cookie(s) and/or associated contextual information by
employing the innovation, for example.

[0097]  The system 1200 also includes one or more server(s) 1204. The server(s)
1204 can also be hardware and/or software (e.g., threads, processes, computing
devices). The servers 1204 can house threads to perform transformations by
employing the innovation, for example. One possible communication between a
client 1202 and a server 1204 can be 1n the form of a data packet adapted to be
transmitted between two or more computer processes. The data packet may include a
cookie and/or associated contextual information, for example. The system 1200
includes a communication framework 1206 (e.g., a global communication network
such as the Internet) that can be employed to facilitate communications between the
client(s) 1202 and the server(s) 1204.

[0098] Communications can be facilitated via a wired (including optical fiber)
and/or wireless technology. The client(s) 1202 are operatively connected to one or
more client data store(s) 1208 that can be employed to store mmformation local to the
client(s) 1202 (e.g., cookie(s) and/or associated contextual information). Similarly,
the server(s) 1204 are operatively connected to one or more server data store(s) 1210
that can be employed to store information local to the servers 1204.

[0099] What has been described above includes examples of the innovation. It 1s,
of course, not possible to describe every conceivable combination of components or
methodologies for purposes of describing the subject innovation, but one of ordinary
skill 1n the art may recognize that many further combinations and permutations of the
innovation are possible. Accordingly, the innovation 1s intended to embrace all such
alterations, modifications and variations that fall within the spirit and scope of the
appended claims. Furthermore, to the extent that the term “includes” 1s used 1n either
the detailed description or the claims, such term 1s intended to be mnclusive 1n a
manner similar to the term “comprising” as “comprising’ 18 interpreted when

employed as a transitional word 1n a claim.
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CLAIMS

What 1s claimed 1s:

1. A system that facilitates autobiographical recall, comprising:
an event recorder component that captures a plurality of images
associated with an event; and
a memory recollection component that prompts memory function via

display of a subset of the of the images.

2. The system of claim 1, further comprising an event analysis

component that locates the subset of the images as a function a portion of the event.

3. The system of claim 2, further comprising a challenge/response
component that locates the subset of 1mages as a function of a user response to a

system-generated challenge.

4. The system of claim 2, further comprising a user query component that
facilitates generation of a user-defined query, the subset of 1mages 1s located as a

function of the user-defined query.

5. The system of claim 1, further comprising an event playback

component that facilitates display of the subset of the images.

0. The system of claim 5, further comprising a playback configuration

component that formats the subset of 1images for display.

7. The system of claim 5, further comprising a playback filtering

component that filters images as a function of content within the images.
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8. The system of claim 1, further comprising a machine learning and
reasoning component that automates action of at least one of the event recorder

component and the memory recollection component on behalf of a user.

9. The system of claim 1, the event recorder component includes a sensor
component that enables definition of a plurality of chunks of 1mage sequence data

related to the event, each of the chunks define a sub-sequence that provides a memory

stimuli.

10.  The system of claim 9, the sensor component 1s at least one of an

environmental and a physiological sensor component.

11. The system of claim 1, further comprising an event annotation
component that automatically annotates a subset of the 1mages, the annotation

describes context associated with each of the subset of 1images.

12.  The system of claim 1, the plurality of images forms a video clip.

13. The system of claim 1, the event recorder component captures the

plurality of 1images are captured from a wearer’s point of view.

14.  The system of claim 1, the display 1s via a time-compressed format that

facilitates display of the subset of images 1n rapid succession in a slide-show format.

15. A method of stimulating memory function, comprising;:
selecting a record of an event encountered by a user; and
stimulating the user’s memory of auto-biographical events via replay

of the record.

16. The method of claim 15, the record 1s at least one of a sequence of a

plurality of 1mages or a video stream.
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17.  The method of claim 135, further comprising replaying the record at
least two times; the record 1s a sequence of 1images captured from the user’s point of

ViEw.

18.  The method of claim 17, the act of replaying includes replaying in a

time-compressed format.

19. A system that facilitates memory stimulation, comprising:
means for capturing a user point-of-view sequence of images
associated with an event;
means for retrieving a subset of the user point-of-view sequence of
images; and
means for replaying the subset of the user point-of-view sequence to

stimulate the memory of the user.

20.  The system of claim 19, the means for replying comprises means for
replaying 1n a time-compressed format that at least one of aids recall of the event,
improves cognitive ability of the user or counteracts decline in memory function of

the user.
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