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assess a subject’s actions related to a medical trial. The cap 
ture of event sequences can be triggered based upon sensory 
data; radio frequency identi?cation (RFID) data; pattern rec 
ognition data; etc. The system also provides mechanisms to 
locate images or sequences; playback images or sequences or 
images as Well as to set compliance parameters associated 
With a particular clinical trial. 
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PATIENT MONITORING VIA IMAGE 
CAPTURE 

BACKGROUND 

A clinical trial commonly refers to a rigorously controlled 
test of a neW drug or a neW invasive medical device on human 

subjects or patients. Prior to being made available to general 
population for use, in the United States, drugs and invasive 
medical devices must pass this rigorous testing set forth com 
monly knoWn as a clinical trial. Compliance of clinical trials 
is regulated by the Food and Drug Administration (FDA) 
Which is a federal agency responsible for overseeing trade in 
and the safety of food and drugs in the United States. 

Today, the most commonly performed clinical trials are 
used to evaluate drugs or medical therapies in strictly scien 
ti?cally controlled settings. Probably the most important pur 
pose of such trials is to determine Whether the drugs or treat 
ment options are safe, effective, and better than the current 
standard of care presently available. Because the potential 
effects of incorrectly assessing a drug or medical therapy can 
be catastrophic, extreme care must be given in monitoring 
patient’s health and progress. 

Conventionally, most clinical trials, especially drug trials, 
are designed to be randomiZed and oftentimes include pla 
cebo substitutes for the actual drug on trial. Essentially, each 
subject is randomly assigned to receive a medication or treat 
ment, Which might in fact be the placebo rather than the actual 
drug on trial. In may cases, neither the subjects nor individu 
als monitoring the study knoW Which treatment is being 
administered to any given subject; and, in particular, none of 
those involved in the study knoW Which subjects are being 
administered a placebo. 

Throughout the trial, subjects are monitored both Within a 
controlled setting as Well as throughout daily life. As such, 
oftentimes, a Written journal or record is kept that memorial 
iZes events such as, When the drug Was taken, What dosage 
Was taken, What effects, if any, Were felt after taking the 
medication, etc. This manually gathered data is analyZed and 
recorded in order to determine compliance Within the scope 
of the FDA regulated clinical trial. HoWever, the self-report 
ing mechanisms (e. g., Written journals and records) are noto 
rious causes of inaccurate data. Moreover, manual supervi 
sion and reporting is burdensome and extremely costly to the 
patient as Well as to the clinical trial as a Whole. 

Today, many clinical trials require large numbers of par 
ticipants in order to obtain useful results as Well as to adhere 
to FDA guidelines. Oftentimes, trials take place in multiple 
geographical areas or even countries. As the subjects of the 
trials become more and more dispersed, monitoring and regu 
lating dosage, effects, etc. is becoming increasingly dif?cult 
and expensive. Moreover, the siZe of the class of participants 
as Well as the distributed nature of the participants can also 
lead to an increase the margin of error and thus, an increase in 
risk of to the public in the event of an incorrectly justi?ed 
FDA approval. 

SUMMARY 

The folloWing presents a simpli?ed summary of the inno 
vation in order to provide a basic understanding of some 
aspects of the innovation. This summary is not an extensive 
overvieW of the innovation. It is not intended to identify 
key/critical elements of the innovation or to delineate the 
scope of the innovation. Its sole purpose is to present some 
concepts of the innovation in a simpli?ed form as a prelude to 
the more detailed description that is presented later. 
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2 
The innovation disclosed and claimed herein, in one aspect 

thereof, comprises a system that can facilitate automatic com 
pliance determinations related to clinical trials. By Way of 
example, the system can be used to capture visual images 
related to a subject’s use of a medicine, treatment, medical 
device, etc. These images can laterbe revieWed and compared 
to compliance criteria of the medical or clinical trial. As Well, 
the system described herein can be employed to visually 
monitor most any action taken by a patient or individual. In 
any case, these images can be analyZed via a compliance 
tracker component to render a compliance result. In aspects, 
this analysis can be automatic or manual as desired. 
An event recorder component can be used to capture the 

images associated With events during a clinical trial. Image 
capture can be prompted or triggered in a variety of Ways 
including, but not limited to, based upon sensor data (e.g., 
environmental, physiological), radio frequency identi?cation 
(RFID) tags, pattern recognition (e.g., via a scanner), etc. 
Moreover, information gathered by these triggering tech 
niques can also be used to annotate the captured images. 
These annotations can later be used to assist in establishing 
compliance associated With clinical trial criteria. 

In addition to determining compliance, aspects of the inno 
vation can manage and/ or promote compliance by alerting a 
subject of a deviation of a compliance parameter. For 
instance, an alert can be generated and sent to remind a 
subject to take a dose of a medication, perform additional 
repetitions of therapy, eat food With a dose of medication, etc. 
These alerts can be audible, visual, vibratory, etc. 

Other aspects disclose an interface component that enables 
interaction to vieW captured images as Well as to manage trial 
parameters. For instance, an image playback component can 
be provided that enables display of captured images. This 
visual display can assist in compliance determination. A cri 
teria management component can be provided that enables 
compliance parameters to be programmed or modi?ed as 
desired. As Well, a sequence retrieval component can be pro 
vided that enables a user, or third party, to rapidly locate a 
desired sequence or image Within a sequence. For example, 
annotations or tags can be used to locate desired images or 
points in time Within an event or clinical trial. 

To the accomplishment of the foregoing and related ends, 
certain illustrative aspects of the innovation 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 in Which the principles of the 
innovation can be employed and the subject innovation is 
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 in conjunction With the draW 
1ngs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates an example system that facilitates 
employing event image sequences in clinical trial compliance 
determinations. 

FIG. 2 illustrates a block diagram of an example event 
recorder component having a sensor component and an event 
annotation component in accordance With an aspect of the 
innovation. 

FIG. 3 illustrates a block diagram of an event recorder 
having a physiological sensor component and an environ 
mental sensor component in accordance With an aspect of the 
innovation. 
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FIG. 4 illustrates an example event recorder component 
having a radio frequency identi?cation (RFID) tag reader 
component in accordance With an aspect of the innovation. 

FIG. 5 illustrates an example event recorder component 
having a scanner component in accordance With an aspect of 
the innovation. 

FIG. 6 illustrates an example compliance tracker compo 
nent that employs an analysis component and a compliance 
criteria component in accordance With an aspect of the inno 
vation. 

FIG. 7 illustrates an architecture of a compliance tracker 
component that illustrates example data that can be main 
tained and compared With respect to an event in order to 
determine compliance of a clinical trial. 

FIG. 8 illustrates a block diagram of an analysis component 
having an alert generation component in accordance With an 
aspect of the innovation. 

FIG. 9 illustrates a block diagram of an example interface 
component having an image playback component, a criteria 
management component and a sequence retrieval component 
in accordance With an aspect of the innovation. 

FIG. 10 illustrates an architecture including a machine 
learning and reasoning component that can automate func 
tionality in accordance With an aspect of the innovation. 

FIG. 11 illustrates an exemplary ?oW chart of procedures 
that facilitate compliance determination via vieWing image 
sequences of event activity in accordance With an aspect of 
the innovation. 

FIG. 12 illustrates an exemplary ?oW chart of procedures 
that facilitate annotating image sequences With context data 
(e.g., physiological, environmental) in accordance With an 
aspect of the innovation. 

FIG. 13 illustrates an exemplary ?oW chart of procedures 
that facilitates employing annotations to enhance playback of 
captured images in accordance With an aspect of the innova 
tion. 

FIG. 14 illustrates a block diagram of a computer operable 
to execute the disclosed architecture. 

FIG. 15 illustrates a schematic block diagram of an exem 
plary computing environment in accordance With the subject 
innovation. 

DETAILED DESCRIPTION 

The innovation is 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 speci?c details are set 
forth in order to provide a thorough understanding of the 
subject innovation. It may be evident, hoWever, that the inno 
vation can be practiced Without these speci?c details. In other 
instances, Well-knoWn structures and devices are shoWn in 
block diagram form in order to facilitate describing the inno 
vation. 
As used in 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 in execution. For example, a component 
can be, but is 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 illustra 
tion, 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. 
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4 
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 obser 
vations as captured via events and/or data. Inference can be 
employed to identify a speci?c context or action, or can 
generate a probability distribution over states, for example. 
The inference can be probabilisticithat is, 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 in 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. 

The subject innovation is directed to systems and methods 
that can assist in assessment of actions and/ or events associ 
ated With the testing of medications and other treatments as 
Well as most any other action taken by a patient or individual. 
In particular aspects, the innovation can be employed to assist 
in regulated (or non-regulated) clinical trials associated With 
drugs and other medications prior to availability to the public 
for general use. While a large part of a clinical trial is manual 
recordation of dosage information, timing, effect, etc., the 
innovation can be used to automatically capture images asso 
ciated With the phases of the clinical trial. These images can 
be used in compliance assessment of the subject as a function 
of the clinical trial. For example, the innovation can capture 
images and other information (e. g., physiological data) asso 
ciated With a subject (e.g., patient) Which can be used in vieW 
of the clinical trial. 

Still further, although most of the aspects described herein 
are directed to clinical trials, it is to be appreciated that the 
innovation can be employed to monitor most any action taken 
by a patient or individual. For example, the systems described 
herein can be employed in Weight loss programs Where it may 
be desirable to monitor a particular amount or type of food 
intake. Similarly, exercise patterns can be monitored to 
ensure compliance With a prescribed routine. With regard to 
clinical trials, the systems can also be employed to monitor 
ingestion of the correct drugs, correct dosage of those drugs 
as Well as adherence to instructions (e. g., take With food) so as 
to not compromise the e?icacy of the treatment, for example, 
by eating incorrect foods or engaging in appropriate activities 
during the clinical trial. 

Essentially, the innovation discloses systems and/ or meth 
ods that can employ the captured information to establish 
compliance as a function of some predetermined criteria. As 
Well, systems and methods can automatically regulate com 
pliance, for example, by delivering noti?cations in the event 
of a compliance deviation. In doing so, captured information 
can be analyZed to determine if a subject is adhering to criteria 
associated With a clinical trial and, if not, suggestions (via 
noti?cations) can be made to prompt adherence. 

Referring initially to the draWings, FIG. 1 illustrates a 
system 100 that employs captured images to manage and/or 
monitor compliance in accordance With a clinical trial. As 
illustrated, generally, the system 100 includes an event 
recorder component 102 and a compliance tracker compo 
nent 104 that together manage and/or monitor clinical trial 
compliance. In operation, the event recorder component 102 
can automatically record images of related to l to N events 
related to a trial Within a given period of time. It is to be 
understood that l to N events can be referred to individually 
or collectively as events 106. 
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In more particular aspects, the event recorder component 
102 can be employed to capture images related to actions of a 
user related to a clinical trial. The granularity and frequency 
of the captured events can be programmed, pre-programmed 
or contextually triggered via the event recorder component 
102. By Way of example, the event recorder component 102 
can be equipped With sensors (e.g., light sensors, location 
sensors, motion sensors) Whereby When a change in a desig 
nated criterion is detected, an image of the event 106 is 
captured. 

The compliance tracker component 104 can be employed 
to automatically monitor captured images in order to deter 
mine compliance of a clinical trial. For example, the images 
can be analyZed to verify dosage of a medication, timing of a 
medication and associated effect upon a subject When the 
medication Was used. Additionally, physiological and/or 
environmental data associated With the subject can be cap 
tured and subsequently used to tag or annotate an image 
sequence. This physiological and/or environmental data can 
assist in establishing compliance With predetermined trial 
criteria. 

It is to be understood and appreciated that the event 
recorder component 102 can be a Wearable image capture 
device (e.g., camera) that establishes a digital record of the 
events 106 that a person experiences. The nature of the device 
(102) is to capture these recordings automatically, Without 
any user intervention and therefore Without any conscious 
effort. HoWever, image capture can also be user-initiated in 
other aspects. 
As described supra, one rationale of the event recorder 

component 102 is that a captured digital record of an event 
106 can subsequently be reviewed in order to determine com 
pliance of and to assist With clinical trial(s) (e.g., via compli 
ance tracker component 104). As Well, revieW of the captured 
images can be used to assist in prompting, notifying or alert 
ing a subject of a deviation of a trial parameter. 

Turning noW to FIG. 2, a block diagram of an event 
recorder component 102 is shoWn. As illustrated, the event 
recorder component 102 can include a sensor component 202 
and an optional event annotation component 204 Which facili 
tate prompting action and index With regard to the images. 
Essentially, the sensor component 202 can be used to trigger 
the capture of an image from the event recorder component 
102. 
The optional event annotation component 204 can facili 

tate annotating (or tagging) image sequences. As described 
above, sensor data can be captured and used to annotate an 
image sequence. In addition to enhancing playback, this 
annotation can be used to recreate events related to the moni 
tored clinical trial. 

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 in annotating images. For instance, When a 
speci?c threshold is reached, an image or series of images can 
be automatically captured and annotated With the data related 
to the triggering threshold. Similarly, When an image is cap 
tured, environmental and/or physiological data can be simul 
taneously captured and employed to annotate captured 
images. 
By Way of example, the event recorder component 102 can 

automatically capture an image of an event 106 associated 
With a clinical trial, for example, an image of a subject taking 
a dosage of a medication. In addition to capturing the image 
of the event 106, the event recorder component 102 (via 
sensors 302, 304) can monitor physiological criterion such as 
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6 
heart rate, blood pressure, body temperature, blood sugar, 
blood/alcohol concentration, etc. associated With the event 
106. As Well, environmental data such as location, ambient 
temperature, Weather conditions, etc. can be captured. Thus, 
this annotated data related to the event 106 can be used to 
more intelligently assess the compliance With a given clinical 
trial. 

At a loW level, the system 100 can be employed to capture 
image sequences related to events 106 (e.g., times associated 
With ingestion of a medication, amount of dosage). This infor 
mation can be used to ensure compliance, for example timing, 
dosage, etc. Additionally, environmental data (e.g., ambient 
temperature, location, motion) can be captured to assist in 
analysis of events 106 related to a clinical trial. Moreover, 
physiological data can be captured and employed to further 
assist in analysis of events 106 associated With a clinical trial. 

In other aspects, the system 100 (and more particularly, the 
event recorder component 102) can effectively be employed 
as an information hub for a patient in a clinical trial. For 
example, it is to be appreciated that a series of specialiZed 
sensors that integrate With the event recorder component 102, 
for example, via some Wireless link (e. g., Bluetooth, infrared, 
IEEE 802.11, cell netWork) can be employed. In this Way, 
event recorder components 102 could have a general core of 
data collection (e.g., global position system data (GPS), 
image data, temperature data, audio data, motion data, iden 
ti?cation gathered data) but could be adapted to speci?c 
experimental measures With What, in effect, could be modular 
‘add-ons.’ By Way of further example, vital sign sensors, a 
pulse-oximeter, a stretch or range-of-motion sensor, skin gal 
vanic response measuring sensor, or a gait sensor (pressure 
sensitive insert in your shoes) could be employed as modular 
‘add-ons ’ to the core event recorder component 102. Thus, the 
event recorder component 102 can be employed as an overall 
information hub for information and data related to the clini 
cal trial. 

Referring noW to FIG. 4, an alternative block diagram of 
event recorder component 102 is shoWn to include a radio 
frequency identi?cation (RFID) tag reader component 402. 
This RFID tag reader component 402 component can be used 
to identify RFID equipped devices, products, locations, etc. 
In one particular aspect, a medication container or packaging 
(e.g., bottle) can include an RFID transponder Whereby the 
RFID tag reader component 402 can receive this information 
and make appropriate determinations thereafter. More par 
ticularly, a medication pill bottle can include an RFID tran 
sponder thus, When the event recorder component 102 cap 
tures an image of a subject ingesting a dosage of a medication, 
the RFID information can be used to identify the exact medi 
cation, dosage, etc. taken. 
As described above, this information can be used by the 

event annotation component 204 to annotate or tag the cap 
tured image or sequence. It Will be appreciated that this anno 
tation can be particularly useful in situations Where multiple 
medication containers (e.g., bottles) appear Within the cap 
tured image. Moreover, as Will be described beloW, this iden 
ti?cation information (e.g., RFID tag information) can also be 
used to prompt compliance With a clinical trial as Well as to 
assist in avoidance of mistakes With respect to medication 
type, dosage, timing, etc. 

Although the aforementioned example is directed to RFID 
transmission/reception of information, it is to be understood 
that most any Wireless transmission techniques (e.g., Blue 
tooth) can be used Without departing from the spirit and scope 
of the innovation. As Well, in addition to or in lieu of a 
Wireless transmission protocol, other identi?cation tech 
niques can be used to ensure correct identi?cation of medi 
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cations being used. For example, pattern recognition tech 
niques can be used to determine label designs, colors, etc. in 
order to enable medication identi?cation. In other aspects, 
speech recognition mechanisms can be enabled to automati 
cally a voice command from a subject thereafter converting 
the speech to metadata Which can be annotated to an appro 
priate image or sequence of images. 

FIG. 5 illustrates still another example of an event recorder 
component 102 Where a scanner component 502 can be used 
in medication identi?cation. For instance, as described above, 
the scanner component 502 can employ pattern recognition to 
facilitate identi?cation of medications. In another aspect, the 
scanner component 502 can be employed to detect and deci 
pher a barcode or other identifying symbol located upon a 
medication container (e. g., bottle label). 

In the example of barcode or other identifying symbol, it 
Will be understood that other information can be encoded into 
the barcode and/or symbol. For instance, information that 
identi?es the subject, type of medication, dosage amount, 
dosage interval, etc. can be encoded Within the barcode or 
symbol. As Will be appreciated, this information can be 
employed by the event annotation component 204 to tag 
images associated to a particular medication or drug. In this 
manner, the subject innovation can be used to monitor trials 
associated one or more medications. 

Referring noW to FIG. 6, a block diagram of compliance 
tracker component 104 is shoWn. As illustrated, the compli 
ance tracker component 104 can include an analysis compo 
nent 602 and a compliance criteria component 604. Each of 
these components (602, 604) facilitate automatic compliance 
determination. In other Words, While in a simple scenario, 
images and image sequences can be vieWed in order to manu 
ally determine compliance With a clinical trial, the analysis 
component 602 together With the compliance criteria compo 
nent 604 can facilitate automatic compliance determination. 

FIG. 7 illustrates a more detailed block diagram of com 
pliance tracker component 104. Essentially, FIG. 7 illustrates 
that compliance tracker component 104 can include an event 
log 702 and a compliance parameter store 704. Although the 
event log 702 and the compliance parameter store 704 are 
shoWn as being co-located integral to the compliance tracker 
component 702, it is to be understood that these both or either 
of these components can be remotely located Without depart 
ing from the spirit and scope of this disclosure and claims 
appended hereto. 
As shoWn, the event log 702 can be employed to store 

information associated to each of the captured events 106. In 
addition to captured image data, other data can be stored 
associated With each of the events 106. For example, infor 
mation related to the subject, medication name, dosage infor 
mation, time/ date, environmental data, physiological data, 
etc. can be maintained in connection With each of the 
recorded events 106. 

The analysis component 602 can employ the event log 702 
to automatically establish a compliance result as shoWn. In 
operation, the analysis component 602 can compare the cap 
tured information maintained Within the event log 702 to 
compliance parameters 704. The compliance parameters 704 
can include speci?c, and acceptable (e. g., thresholds) param 
eters and limits related to a particular clinical trial. In a simple 
example, the compliance parameters 704 can include medi 
cation names and related do sage information. Other informa 
tion can include timing, prerequisites to taking (e. g., take With 
food), etc. The criteria can be used by the analysis component 
602 to determine compliance or non-compliance as appropri 
ate. 
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8 
In addition to determining overall compliance, the analysis 

component 602 can be used to prompt deviation or compli 
ance information. As shoWn in FIG. 8, the analysis compo 
nent 602 can include an alert generation component 802 that 
establishes an alert/noti?cation of a non-compliance and/or 
deviation of compliance. This alert/noti?cation can be estab 
lished as a function of the event 106 in vieW of the compliance 
parameters 704. It is to be understood that the noti?cation can 
be of most any form including, but not limited to, audible, 
visual, text, vibratory, etc. 

FIG. 9 illustrates an interface component 902 that enables 
a user to interact With the compliance tracker component 104. 
More particularly, interface component 902 can include an 
image playback component 904, a criteria management com 
ponent 906 and a sequence retrieval component 908. 
Although each of these components are shoWn inclusive of 
the interface component 902, it is to be understood that each 
of the components (904, 906, 908) can be employed indepen 
dent of the others Without departing from the spirit and/or 
scope of this disclosure and claims appended hereto. 

In operation, the image playback component 904 can be 
employed to visually revieW images of events 106 captured 
via the event recorder component (102 of FIG. 1). The criteria 
management component 906 can enable setting compliance 
criteria in accordance With a clinical trial. Finally, the 
sequence retrieval component 908 provides a mechanism 
Whereby a user (or third party) can search for and retrieve 
images related to a clinical trial. Essentially, the interface 
component 902 provides mechanisms Whereby a user (or 
third party) can interact With the compliance tracker compo 
nent 104. These components (904, 906, 908) enable a user to 
program speci?c settings related to a trial as Well as to effec 
tuate analysis of captured images in vieW of a clinical trial. 

It is to be understood and appreciated that the interface 
component 902 could also be equipped With a sensor data 
playback/visualization component (not shoWn). For instance, 
this component can enable a monitoring entity (e.g., health 
care professional) to access and playback information cap 
tured via the sensory technologies described supra. These 
additional aspects are to be considered a part of the disclosure 
and claims appended hereto. 

FIG. 10 illustrates a system 1000 that employs machine 
learning and reasoning (MLR) component 1002 Which facili 
tates automating one or more features in accordance With the 
subject innovation. The subject innovation (e.g., in connec 
tion With prompting image capture, establishing compliance, 
noti?cation) can employ various MLR-based schemes for 
carrying out various aspects thereof. For example, a process 
for determining When to trigger the event recorder component 
102 to begin capture can be facilitated via an automatic clas 
si?er system and process. Moreover, MLR techniques can be 
employed to automatically establish compliance criteria, 
assess compliance, etc. 
A classi?er is a function that maps an input attribute vector, 

x:(xl, x2, x3, x4, xn), to a con?dence that the input belongs 
to a class, that is, f(x):con?dence(class). Such classi?cation 
can employ a probabilistic and/or statistical-based analysis 
(e.g., factoring into the analysis utilities and costs) to prog 
nose or infer an action that a user desires to be automatically 

performed. 
A support vector machine (SVM) is an example of a clas 

si?er that can be employed. The SVM operates by ?nding a 
hypersurface in the space of possible inputs, Which the hyper 
surface attempts to split the triggering criteria from the non 
triggering events. Intuitively, this makes the classi?cation 
correct for testing data that is near, but not identical to training 
data. Other directed and undirected model classi?cation 










