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CONTROL DEVICE AND METHOD FOR
CONTROLLING DISPLAY

FIELD OF THE INVENTION

[0001] The present invention relates to a control device
and a corresponding control method for controlling a dis-
play. The present invention relates further to a system for
increasing the compliance of a person with a task or plan and
to a computer program for implementing said control
method.

BACKGROUND OF THE INVENTION

[0002] The level of cognitive engagement with presented
information affects the way a person perceives and retains
information. Cognitive engagement can be increased by
increasing the effort required to read and understand the
presented information, for example by using a harder-to-
read font. With harder-to-read fonts more details are retained
but tasks are perceived to be harder, longer or more arduous.
There may also be medical reasons, such as dyslexia, which
affect people’s ability to read. Some fonts have been
designed to aid the reading process for dyslexics.

[0003] It is common to alter the appearance of fonts for
different people, for example increasing font size for the
vision-impaired. An example of this is the service “iRe-
minder.com Compliance for Life” that provides treatment
reminders including customizable text according to wishes
of the patient. Further, advances in technology such as gaze
recognition may be used to provide a measure of reading
speed, which may be linked to cognitive engagement.
[0004] Many patients do not comply fully with their care
plan. This could be due to a number of reasons, which may
include forgetting important information or perceiving
required tasks as too arduous or inconvenient. Non-adher-
ence to a medication regimen and/or other aspects of a care
plan is accountable for a high percentage of healthcare
readmission’s costs. In order to increase adherence and
compliance, several proposals have been made, from psy-
chological profiling to automatic pill dispensers.

[0005] Non-compliance can be a result of a lack of knowl-
edge how to comply correctly to a doctor’s recommenda-
tions, due to an insufficient processing of information pre-
sented to a patient. A lack of sufficiently deep processing
may result in an ability to appropriately encode the infor-
mation in memory and recall it at a later moment. Lack of
sufficient processing may result for example from a lack of
attention of the patient, because the information is not
perceived as interesting or a lack of effort from the patient’s
side because the task is perceived as too difficult. There is a
need to present information to a person in such a way that
deep processing of the information is stimulated, i.e. to
improve the cognitive effort for processing the information
which leads to a beneficial effect on the memory.

[0006] Munoz P, Giner P. and Gil M.: “Designing Context-
Aware Interactions for Task-Based Applications” in: Daniel
F. and Facca F. M.: “Current Trends in Web Engineering,
ICWE 2010 Workshops™, July 2010, Springer, Heidelberg,
pages 463-473, discloses an approach for integrating con-
textual information in task-based applications by consider-
ing simplicity as a major design goal is presented. In
particular, a context-aware application is presented to sup-
port mobile workflows focusing the described solutions in
three important factors to organize and manage tasks: pri-
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ority, location and time. Following the simplicity guidelines,
solutions are provided based on these factors by means of
visualizations that allow users to complete their tasks flu-
ently on the go.

SUMMARY OF THE INVENTION

[0007] Ttis an object of the present invention to provide a
control device and a corresponding control method for
controlling a display that reliably and efficiently enhances a
person’s depth of processing of presented information and
consequently increases the likelihood of a person to comply
with the presented information, e.g. a patient’s compliance
with his care plan. The present invention relates further to a
system for increasing the compliance of a person with a task
or plan and to a computer program for implementing said
control method.

[0008] In a first aspect of the present invention a control
device is presented comprising

[0009] an input interface for receiving information to be
visually presented to a person on a display in text form,
[0010] an importance indicator unit for obtaining an
importance indicator indicating the importance of the infor-
mation with respect to a task or plan of the person,

[0011] a data analyzer for analyzing personal data relating
to the person to be presented with the information to obtain
personalized boundary conditions for the presentation style
to be selected for presenting the information in text form to
the person, said personalized boundary conditions indicating
potential presentation styles that may be used for presenting
information to the person, and

[0012] a presentation style selector for selecting a presen-
tation style to be used for visually presenting the received
information on the display in text form, wherein the pre-
sentation style is selected based on the importance indicator
and the obtained boundary conditions such that more impor-
tant information is displayed using a presentation style that
is more difficult to read than a presentation style used for
displaying less important information, and

[0013] a controller for controlling the display to visually
present the received information on the display in text form
using the selected presentation style.

[0014] Ina further aspect of the present invention a system
for increasing the compliance of a person with a task or plan
is presented comprising a control device disclosed herein,
and a display for visually presenting received information in
text form using a selected presentation style as selected by
the control device.

[0015] Inyet further aspects of the present invention, there
are provided a control method, a computer program which
comprises program code means for causing a computer to
perform the steps of the method disclosed herein when said
computer program is cartied out on a computer as well as a
non-transitory computer-readable recording medium that
stores therein a computer program product, which, when
executed by a processor, causes the method disclosed herein
to be performed.

[0016] Preferred embodiments of the invention are defined
in the dependent claims. It shall be understood that the
claimed method, system, computer program and medium
have similar and/or identical preferred embodiments as the
claimed system and as defined in the dependent claims.
[0017] It has been found that the fluidity of the presenta-
tion style in which information is displayed has an effect on
the perception of task difficulty and on information reten-
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tion, due to the way the brain processes the different
presentation styles (i.e., the amount of effort and elaboration
required to process the information). Hence, the present
invention is based on the idea to enable adjusting the
presentation styles used to display information based on the
desired depth of processing used by the brain to process this
information in order to improve the person’s compliance
with a plan or task. The presentation of information to a
person, e.g. a patient, is thus varied based on the content and
context of the message taken into account by an importance
indicator indicating the importance of the information with
respect to a (preferably predetermined) task or plan of the
person. In this context importance of information shall be
understood as the expected level of impact that the infor-
mation has on outcomes (e.g., when considering health
outcomes of a patient, instructions that medicaments should
be taken every day prior to dinner has a higher importance
than information about the availability of an alternative
generic medication; and e.g., in case of education outcomes
(performance at school), the importance of educative con-
tent varies). Preferably, for instance, less important infor-
mation is presented in an easier-to-read presentation style
and more important information is presented in a harder-to-
read presentation style. Fasier-to-read and harder-to-read
may hereby be defined differently for each person or each
group/type of person, as indicated for example by the
person’s vision and attention span. More difficult to read
may e.g. be understood as requiring more efforts by the
reader to read the text. Examples for fonts that are consid-
ered as fonts that are harder to read include, but are not
limited to Comic Sans, Bodoni MT, Haettenschweiler,
Monotype Corsiva, e.g. 12-point Comic Sans MS, Comic
Sans Italicized or Bodoni MT in a lighter shade. Examples
for fonts that are considered as fonts that are easier to read
include, but are not limited to Georgia, Times New Roman,
Verdana, and Arial, e.g. 16-point Arial pure black. Further
explanations will be given below.

[0018] If a person invests more cognitive effort, process-
ing of the presented information is more in-depth and
memory retention is improved and as a consequence the
likelihood of complying with the information increases
because the information remains available to the person in
memory. This works by just using variations in presentation

style.

[0019] Further, there is also an effect on perceived effort of
the content of the presented information or message (both
terms being used herein interchangeably and equivalently).
This explains why not just everything should be presented in
a presentation style that requires a lot of effort. As such,
choosing the presentation style requires a delicate consid-
eration of the tradeoff between memory benefits at the cost
of increased perceived effort of execution (which may
hamper compliance). Hence, by use of the present invention
the optimum presentation style may be found for a specific
message/information for a specific person.

[0020] Various options for selection the presentation style
are generally available. Such options include, but are not
limited to font, font style, font size, font color, underline
style, text effects (e.g. shadow, 3D effect, strikethrough,
outline, etc.) and/or character spacing. In an embodiment the
font presentation style selector is accordingly configured to
select one or more these options of the presentation style,
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text style relating to vocabulary and sentence structure (e.g.,
more complicated sentence structure and/or more difficult
synonyms).

[0021] Further, according to the present invention person-
alized boundary conditions for the presentation style are
defined. For instance, as proposed in an embodiment said
data analyzer is configured to obtain said boundary condi-
tions by analyzing the person’s profile including information
on age, eyesight and/or ophthalmic problems of the person.
Thus, the person is assigned a pre-defined “presentation
style band” from which the presentation style for presenta-
tion will be selected.

[0022] This may, for instance, be done by performing a
test with the person and/or by analyzing gaze and/or scroll-
ing of the person of the person during reading text displayed
on the display. For instance, a game-style test may be used
to determine the presentation style band and person-specific
optimal presentation styles for retention and motivation. As
an example, a person may be presented with different
characters and information in various presentation style, e.g.
various font sizes and fonts, and tested on what he has seen,
retained and perceived.

[0023] In another embodiment said input interface is con-
figured to receive a predetermined plan to be complied with
by the person, said plan including information to be pre-
sented to the person, and to extract the information to be
presented to the person from the received plan. Such text
mining is generally known in the art, as currently e.g.
disclosed at http://en.wikipedia.org/wiki/Text_mining. It
may be implemented using well known search and semantic
computing techniques.

[0024] Preferably, said importance indicator unit is con-
figured to receive said importance indicator as input and/or
to analyze the content and/or context of the received infor-
mation to get the importance indicator. The importance
indicator may e.g. be tagged by a care giver who defines a
care plan. For instance, certain important information may
be tagged with a binary IMPORTANT/NOT IMPORTANT
status or a scale of discrete integers (e.g. 1 through 5 etc.)
Alternatively, importance may be scored by posting the care
plan on a website or forum, and receiving votes from the
person’s friends and family or peers. Still further, the
importance indicator may also be determined by using a
template for the person’s condition, which highlights impor-
tant aspects of the care plan, and is overlaid onto the
person’s actual care plan. Also, the content of the informa-
tion may be analyzed automatically on containing specific
essential key words that are indicative of importance (e.g,,
when the information contains words related to medication
intake, this indicates a high importance for a patient). Or if
there are, for example, specific key words that illustrate the
necessity of an action such as ‘must’ or ‘have to’ can be said
to be of higher importance than words that illustrate the
possibility of an action such as ‘may’, or ‘can’.

[0025] In another embodiment said input interface is con-
figured to receive person-related location data and/or move-
ment data indicating the location and/or the movement state
of the person, wherein said controller is configured to select
the presentation style based on the importance indicator and
the received person-related location data and/or movement
data. It has been found that also the location and/or move-
ment of a person has an influence on the person’s perception.
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For instance, when a person is moving a presentation style
that is easier to read should be used compared to when the
person is stationary.

[0026] Preferably, said input interface is configured to
receive person-related schedule data indicating the person’s
schedule, wherein said controller is configured to control the
display to visually present the received information at a time
convenient to the person according to the person’s schedule.
This will generally also increase the person’s perception.
[0027] In a further improvement said input interface is
configured to receive compliance data and/or sympathetic
autonomic activity data indicating the person’s compliance
and/or sympathetic autonomic activity with a task or plan
while or after being presented with information using a
selected presentation style, wherein said controller is con-
figured to adapt and/or select the presentation style for the
current and/or later presentation of information based on the
importance indicator and on the received compliance data
and/or sympathetic autonomic activity data. In this way a
kind of learning system can be established to find the
optimum presentation style for a particular person to obtain
the optimum compliance and/or sympathetic autonomic
activity.

[0028] Itis further preferred that said importance indicator
unit s configured to categorize the received information
based on the type of the information, the importance of the
information and the number of previous presentations of the
information, wherein said controller is configured to select
the presentation style based on the importance indicator and
obtained categories of the received information. This further
helps in finding the optimum presentation style for a par-
ticular person.

[0029] Still further, in an embodiment said input interface
is configured to receive the person’s health literacy level,
psychological profile, preference for presentation style (e.g.,
visual or text) and/or education level, wherein said control-
ler is configured to select the presentation style of the
information based on the importance indicator and on the
received health literacy level, psychological profile, prefer-
ence for presentation style and/or education level

[0030] Tt should be noted that presentation style is one way
to enhance the cognitive effort required for processing and
achieving the beneficial effect on memory or an effect on
perceived effort. More ways to trigger a more or less
in-depth cognitive processing used in addition according to
preferred embodiments, such as using terms that have a
personalized “intellectual challenge level” depending on
someone’s health literacy level. For instance, keeping a
database of synonyms of terms that vary in the effort
required to process them but refer to the same thing is
proposed in an embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] These and other aspects of the invention will be
apparent from and elucidated with reference to the embodi-
ment(s) described hereinafter. In the following drawings
[0032] FIG. 1 shows a schematic diagram of an embodi-
ment of a control device and a system according to the
present invention,

[0033] FIG. 2 shows a flow chart of an embodiment of a
control method according to the present invention,

[0034] FIG. 3 shows a diagram illustrating a list of poten-
tially usable fonts for a particular person,
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[0035] FIG. 4 shows a schematic diagram of another
embodiment of a system according to the present invention,
[0036] FIG. 5 shows a diagram illustration a categoriza-
tion of presentation styles, and

[0037] FIG. 6 shows a flow chart of an embodiment of a
feedback process according to the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0038] FIG. 1 shows a schematic diagram of an embodi-
ment a system 1 for increasing the compliance of a person
with a (preferably predetermined) task or plan according to
the present invention. Said system 1 includes an embodi-
ment of a control device 10 according to the present inven-
tion and a display 20, wherein said control device 10 is
configured to control the display to visually present the
information related to the task or plan on the display 20 in
text form.

[0039] The control device 10 particularly comprises an
input interface 11 for receiving information 30 to be visually
presented to a person on the display 20 in text form. An
importance indicator unit 12 is provided for obtaining an
importance indicator 31 indicating the importance of the
information with respect to a task or plan of the person. A
data analyzer 13 is provided for analyzing personal data 32
relating to the person to be presented with the information in
order to obtain boundary conditions 33 for the presentation
style to be selected for presenting the information in text
form. In particular, a presentation style indicator is obtained
indicating potential presentation styles that may be used. A
presentation style selector 14 is provided for selecting a
presentation style 34 to be used for visually presenting the
received information on the display in text form, wherein the
presentation style is selected based on the importance indi-
cator and the obtained boundary conditions (of the person)
such that more important information is displayed using a
presentation style that is more difficult to read than a
presentation style used for displaying less important infor-
mation. Finally, a controller 15 is provided for controlling
the display 20 to visually present the received information
on the display in text form using the selected presentation
style.

[0040] The various units of the control device may be
comprised in one or multiple digital or analog processors
depending on how and where the invention is applied. The
different units may completely or partly be implemented in
software and carried out on a personal computer or proces-
sor. Some or all of the required functionality may also be
implemented in hardware, e.g. in an application specific
integrated circuit (ASIC) or in a field programmable gate
array (FPGA).

[0041] With respect to the question which presentation
style are easier to read that other presentation styles, which
require more efforts for reading by the reader, various
studies have been made. The findings of these studies may
be exploited by the present invention, and the content and
findings of these studies is herein incorporated by reference.
[0042] In the publication “Fortune favors the Bold and the
Italics: Effects of disfluency on educational outcomes™ by
Connor Diemand-Yauman, Daniel M. Oppenheimer, Erikka
B. Vaughan, 2010 Elsevier B. V., currently published at
http://web.princeton.edu/sites/opplab/papers/Diemand-Yau-
man_Oppenheimer_2010.pdf two studies explore the extent
to which this deeper processing engendered by disfluency
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interventions can lead to improved memory performance.
Study 1 found that information in hard-to-read fonts was
better remembered than easier to read information in a
controlled laboratory setting. Study 2 extended this finding
to high school classrooms. The results suggest that superfi-
cial changes to learning materials could yield significant
improvements in educational outcomes.

[0043] In the publication “A Comparison of Popular
Online Fonts: Which Size and Type is Best?” by Michael
Bernard, Bonnie Lida, Shannon Riley, Telia Hackler, &
Karen Janzen, currently published at http://usabilitynews.
org/a-comparison-of-popular-online-fonts-which-size-and-
type-is-best/ several observations are made regarding the
examined font types. First, no significant differences in
reading efficiency were detected between the font types at
any size. There were, however, significant differences in
reading time. Generally, Times and Arial were read faster
than Courier, Schoolbook, and Georgia. Fonts at the
12-point size were read faster than fonts at the 10-point size.
In addition, a font typexsize interaction was found for the
perception of font legibility. In general, however, Arial,
Courier, and Georgia were perceived as the most legible.
[0044] For font attractiveness, Georgia was perceived as
being more attractive than Arial, Courier, and Comic, while
Times was perceived as more attractive than Courier. This
contrasts with participants’ general preference for a particu-
lar font type. Overall, Verdana was the most preferred font,
while Times was the least preferred. Thus it seems that the
Georgia and Times serif fonts are considered more attrac-
tive, but they are generally less preferred. Of the fonts
studied, Verdana appears to be the best overall font choice.
Besides being the most preferred, it was read fairly quickly
and was perceived as being legible.

[0045] In the publication “Serifs and font legibility” by
Aries Arditi, Jianna Cho, Volume 45, Issue 23, November
2005, pages 2926-2933, using lower-case fonts varying only
in serif size (0%, 5%, and 10% cap height) was assessed
regarding legibility using size thresholds and reading speed.
Five percentage serif fonts were slightly more legible than
sans serif, but the average inter-letter spacing increase that
serifs themselves impose, predicts greater enhancement than
observed. Rapid serial visual presentation and continuous
reading speeds showed no effect of serifs. When text is small
or distant, serifs may, then, produce a tiny legibility increase
due to the concomitant increase in spacing. However, the
data exhibited no difference in legibility between typefaces
that differ only in the presence or absence of serifs.

[0046] In the publication “The Effect of Word Frequency,
Word Predictability, and Font Difficulty on the Eye Move-
ments of Young and Older Readers”, by Keith Rayner et al.,
Psychology and Aging 2006, Vol. 21, No. 3, 448-465 Young
adult and older readers’ eye movements were recorded as
they read sentences containing target words that varied in
frequency or predictability. In addition, half of the sentences
were printed in a font that was easy to read (Times New
Roman) and the other half were printed in a font that was
more difficult to read (OId English). Word frequency, word
predictability, and font difficulty effects were apparent in the
eye movement data of both groups of readers. In the fixation
time data, the pattern of results was the same, but the older
readers had larger frequency and predictability effects than
the younger readers. The older readers skipped words more
often than the younger readers (as indicated by their skip-
ping rate on selected target words), but they made more
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regressions back to the target words and more regressions
overall. The E-Z Reader model was used as a platform to
evaluate the results, and simulations using the model suggest
that lexical processing is slowed in older readers and that,
possibly as a result of this, they adopt a more risky reading
strategy. When one reads, one does not see individual letters.
One sees (and reads) the shapes of the words. These shapes
are primarily created by two elements: the strokes of the
letters, and the spaces in and around the letters. If either of
these elements is lost, legibility is compromised.

[0047] For instance, multiple-generation photocopies
make the text lighter Thinner strokes start to disappear,
leaving only parts of letters and compromising the word
shapes. Other times, multiple-generation photocopies make
the strokes in the text thicker. The spaces in and around the
letters start to disappear. Fither way, when strokes or spaces
get lost, the legibility of the font changes and reading
becomes more difficult.

[0048] Web typographers need to pay particular attention
to the strokes and spaces in a font because of screen
resolution. Macintosh screens are 72 ppi (pixels per inch),
and Windows screens are 96 ppi. A font set at 12 px will
appear approximately " tall on a Mac and less than 4" tall
on a Windows screen. In either case, the screen will have (at
most) 12 px by 12 px to render a letter. Thin strokes and
small spaces in letterforms will start to disappear. And, as in
the photocopy example, the text will be harder to read.

[0049] Thus, “simple” fonts are generally better for the
screen because of the resolution issues.

[0050] Inthe following a more detailed embodiment of the
proposed control method is described with reference to FIG.
2. Said control method may be carried out by the controller
10 and the system 1 shown in FIG. 1. It shall be noted that
this embodiment of the control method refers to the non-
limiting example of a patient whose compliance with a care
plan shall be enhanced and to the selection of the optimal
font (as one particular example of the presentation style) The
present invention is, however, neither limited to this exem-
plary embodiment nor to such an application of the inven-
tion.

[0051] In a first step S10 personalized boundary condi-
tions for font size are defined. This may be done in a variety
of ways. One option is to access the patient profile data on
age, eyesight, etc. and to assign the patient a pre-defined
“font-size band”, i.e. a number of potentially usable fonts for
this patient based on his visual capabilities and reading
related impairments such as dyslexia. Information on con-
ditions such as dyslexia may also contribute and may
involve modifying some fonts to include “bottom-heavy”
fonts (i.e. font styles using lines that are thicker toward the
bottom than at the top.

[0052] Another option is to use a game-style test to
determine the “font-size band” and patient-specific optimal
fonts for retention and motivation. For instance, the patient
is presented with different characters and information in
various sizes and fonts, and tested on what they have seen,
retained and perceived.

[0053] Still another option is to use a gaze or scrolling
analysis during reading to assess the patient’s reading speed,
which gives a useful measure of reading difficulty (for a
particular font setting for a particular user). Gaze analysis
will provide a more accurate reading speed than scrolling
analysis. It may be achieved by use of a camera pointed to
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the user’s eyes. Scrolling analysis is more straightforward
and measures how quickly the user scrolls through a text.
[0054] In a second step S12 the patient’s care plan is
mined for important details that should or need to be
communicated, which will include both information and
activities/actions, e.g. details that should be remembered by
the patient (such as low-salt recipes) or reminders for tasks
(such as physical exercise). Alternatively, other reminder
system may be used, in which case information to be
presented may be fed directly to the present system.
[0055] This mining of the care plan can also be done based
on the different activities in the care plan and which com-
pliance hurdles (e.g. a hurdle of forgetting or a hurdle of too
high perceived effort) can be expected from the patient’s
side. For example, for physical activity the hurdle may be
based mainly on that the perceived effort is too high which
would mean that the information related to physical activity
should be in easy-to-read font size. For low-salt diet the
hurdle may be more in the forgetting how to or which recipes
to cook that contain little salt rather than that effort is
perceived as too high etc.
[0056] In a third step S14 the best font for image presen-
tation is determined depending on the information to be
visualized, which will be explained in more detail below.
[0057] In a fourth step S16 the font selection is modified
based on the anticipated motivation and ability of the patient
to read and process the information, which may be estimated
using motion and location sensors in the patient’s device.
For example, the following levels and rules for modifying a
font may be used:
[0058] Patient at home—default level;
[0059] Patient not at home—(default -1), i.e. shift to
easier font;

[0060] Patient stationary—(default +1), i.e. shift to harder
font;

[0061] Patient walking—(default —1) or possibly delay;

[0062] Patient moving quickly, i.e. in car/train—(default
+1).

[0063] Ifthis assignment and modification of fonts is used

in conjunction with another reminder system, the display of
information may be timed to coincide with a convenient
time for the patient, so that only patient activity needs be
considered.

[0064] In a fifth step S18 the compliance over time is
monitored to learn which fonts produce the best results in
different situations or—optionally—in real-time to actively
modify the font if it is detected that the task is perceived as
too hard.

[0065] In a sixth step S20 the presentation of information
to patients is varied based on the content and context of the
information/message. For instance, for instructions for pre-
sentation of tasks an easy-to-read font (e.g. small font size)
is used and for presentation of important information a
harder-to-read font is used (e.g., bigger font size). For this
step, an arbitration between the best font for information
retention and the motivation of the patient to read informa-
tion may be made, whereby the time of day, means of
display, etc. may be considered. For instance, non-urgent
information in hard-to-read font may be presented at a time
when the patient is relaxed and able/willing to read it.
[0066] In an embodiment to a selection of a plurality of
(e.g. ten) fonts a number on a scale from easy-to-read (1) to
hard-to-read (10) is assigned. An example of such an assign-
ment is schematically shown in FIG. 3.
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[0067] In another embodiment of the system 2, as shown
in FIG. 4, the control device 10 takes as inputs (i) the
message (information) 30 to be presented, which may relate
to an element of a patient’s care plan, and (ii) compliance (or
non-compliance) data 35 (received at the input interface 11),
e.g. from a non-compliance detector 40, which may include
inputs from, for example, automated pill dispensers or
sensors in smatrt clothing.

[0068] The non-compliance detector 40 can, in the case of
non-compliance, generate a non-compliance tag and recom-
mend presenting the information again (e.g. send the mes-
sage back as a new, tagged input to the system 2). In the case
of compliance, the presentation style, message and element
of care plan to which the message relates may be stored for
future use.

[0069] Hence, in this embodiment the input interface 11 is
configured to receive compliance data 35indicating the
person’s compliance with a task or plan while or after being
presented with information using a selected presentation
style, and the controller 15 is configured to adapt and/or
select the presentation style for the current and/or later
presentation of information based on the importance indi-
cator 31 and on the received compliance data 35.

[0070] In another embodiment the information to be pre-
sented is categorized on three levels: the type of information
(e.g. action, information, coaching, etc.), the importance of
the information at the time of presentation (e.g. urgent/very
important, non-urgent/important, average, general, etc.), and
whether the information has been previously presented or
not (which system may keep track of, e.g., when presenting
healthcare related information using a telehealth device such
as the Philips Motiva system, the system can keep track of
the number of times the same information has been dis-
played. The combination of these categories is preferably
used in this embodiment to determine the default presenta-
tion style for this information. An example of such a
categorization is schematically shown in FIG. 5.

[0071] Hence, in this embodiment the importance indica-
tor unit 11 is configured to categorize the received informa-
tion 30 based on the type of the information, the importance
of the information and the number of previous presentations
of the information and the controller 15 is configured to
select the presentation style based on the importance indi-
cator and obtained categories of the received information. In
particular, in this embodiment, the optimal presentation style
number is established based on the type of information that
is being presented. This presentation style number may be
modified by shifting up or down based on motivation of the
person. For instance, the size of a selected font is selected
based on the person’s personal “font size band” as e.g.
defined in step S16.

[0072] Compliance data may be recorded over time along
with presentation style numbers. This may be used to “learn”
the presentation styles that have the best effect for a par-
ticular patient, and these could be used as “sticking presen-
tation styles”, meaning that if these presentation styles are
selected during the categorizing process they will not then
be shifted. Alternatively, looking at the data across different
situations could also be used to set the amount of shift in step
S16.

[0073] In the following further embodiments and
improvements of the proposed system and method will be
explained.
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[0074] In an embodiment the person’s sympathetic auto-
nomic activity 36 is measured and provided as additional
input to the input interface 11. This further personalizes the
system 2 and makes it capable of real-time presentation style
adjustments by tracking the patient’s physical response to
the message and implementing a feedback loop. There is a
clear increase in sympathetic autonomic activity (i.e. the
activity of the autonomous nervous system) when the pet-
ceived difficulty of a task increases. However, when the
perceived difficulty of the task is seen as too difficult to
conduct, the autonomic activity drops to its baseline level as
if there is no task at all.

[0075] Hence, in this embodiment the input interface 11 is
configured to receive sympathetic autonomic activity data
36 indicating the person’s sympathetic autonomic activity
with a task or plan while or after being presented with
information using a selected presentation style and the
controller 15 is configured to adapt and/or select the pre-
sentation style for the current and/or later presentation of
information based on the importance indicator 31 and on the
received sympathetic autonomic activity data 36

[0076] Sympathetic autonomic activity can be tracked
through skin conductance or blood pressure, i.e. in general
from vital signs of the person, which may be obtained by a
vital signs monitor 50. The non-compliance detector 40 and
the vital signs monitor 50 may be used separately, and in
some embodiments only one of these units is present in the
system. In other embodiments both units 40, 50 are com-
bined into a person monitor 60.

[0077] An exemplary embodiment of the feedback process
is schematically depicted in FIG. 6 and is preferably as
follows. In a first step S30 an unobtrusive sensor is used to
track the patient’s sympathetic autonomic activity in
response to reading about a certain task. In a second step S32
it is flagged when the sympathetic activity drops or does not
increase compared to a baseline (normally operationalized
as average of a predetermined running time window of e.g.
10 min). In a third step S34, in response to a positive flag,
the presentation style is adjusted to be easier to read. This
element could be built into the non-compliance detector 40,
where a positive flag generates an immediate non-compli-
ance tag and submits the message for presentation again.

[0078] In still another embodiment the system is person-
alized to the cognitive effort of the person as judged by
parameters such as literacy. The cognitive effort required for
processing has a beneficial effect on memory or an effect on
perceived effort. Using presentation style (e.g. font, font
style, etc.) is one way to enhance the cognitive effort, but
there are further ways to trigger a more or less in-depth
cognitive process, in accordance with the “levels of pro-
cessing” theory, wherein levels of processing describe
memory recall of stimuli as a function of the depth of mental
processing (as currently e.g. described at http://en.wikipe-

dia.org/wiki/Levels-of-processing  effect). These may
include
[0079] 1) using terms that have a personalized “intellectual

challenge level” depending on someone’s health literacy
level, e.g. keeping a database of synonyms of terms that
vary in the effort required to process them but that refer
to the same thing;

[0080] 1i) considering the person’s psychological profile to
vary the extent to which the message matches or mis-
matches the profile in different situations or for different
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messages; a mismatching tailored message would be

harder to process and a matching one would be easier to

process.
[0081] In this case said input interface 11 is configured to
receive the person’s health literacy level, psychological
profile, preference for presentation style and/or education
level 38, and said controller 15 is configured to select the
presentation style and the wording of the information based
on the importance indicator 31 and on the received person’s
health literacy level, psychological profile, preference for
presentation style and/or education level 38.
[0082] Still further, in an embodiment the system 2 com-
prises a locator 70 for obtaining person-related location data
and/or movement data 37indicating the location and/or the
movement state of the person, and the controller 15 is
configured to select the presentation style based on the
importance indicator 31 and the received person-related
location data and/or movement data 37.
[0083] 1In the embodiment of the system 2 shown in FIG.
4 the input interface 11 and the controller 15 are shown to
receive and process different kinds of information. It shall be
noted that the present invention is not limited to this embodi-
ment, but in other embodiments only a single kind of
information or other combinations of kinds of information
are provided to the input interface 11 and controller 15.
[0084] The importance indicator unit 12 is generally con-
figured to receive said importance indicator 31 as input
and/or to analyze the content and/or context of the received
information 30 to get the importance indicator 31.
[0085] While the invention has been illustrated and
described in detail in the drawings and foregoing descrip-
tion, such illustration and description are to be considered
illustrative or exemplary and not restrictive; the invention is
not limited to the disclosed embodiments. Other variations
to the disclosed embodiments can be understood and
effected by those skilled in the art in practicing the claimed
invention, from a study of the drawings, the disclosure, and
the appended claims.
[0086] In the claims, the word “comprising” does not
exclude other elements or steps, and the indefinite article “a”
or “an” does not exclude a plurality. A single element or
other unit may fulfill the functions of several items recited
in the claims. The mere fact that certain measures are recited
in mutually different dependent claims does not indicate that
a combination of these measures cannot be used to advan-
tage.
[0087] A computer program may be stored/distributed on
a suitable non-transitory medium, such as an optical storage
medium or a solid-state medium supplied together with or as
part of other hardware, but may also be distributed in other
forms, such as via the Internet or other wired or wireless
telecommunication systems.
[0088] Any reference signs in the claims should not be
construed as limiting the scope.

1. A control device for controlling a display, the control
device comprising:—an input interface for receiving infor-
mation to be visually presented to a person on a display in
text form,

an importance indicator unit for obtaining an importance

indicator indicating the importance of the information
with respect to a task or plan of the person,

a data analyzer for analyzing personal data relating to the

person to be presented with the information in order to
obtain personalized boundary conditions for the pre-
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sentation style to be selected for presenting the infor-
mation in text form to the person, said personalized
boundary conditions indicating potential presentation
styles that may be used for presenting information to
the person, and

a presentation style selector for selecting a presentation
style to be used for visually presenting the received
information on the display in text form, wherein the
presentation style is selected based on the importance
indicator and the obtained boundary conditions such
that more important information is displayed using a
presentation style that is more difficult to read than a
presentation style used for displaying less important
information, and

a controller for controlling the display to visually present
the received information on the display in text form
using the selected presentation style.

2. The control device as claimed in claim 1,

wherein said data analyzer is configured to obtain said
boundary conditions by analyzing the person’s profile
including information on age, eyesight and/or ophthal-
mic problems of the person, by performing a test with
the person and/or by analyzing gaze and/or scrolling of
the person of the person during reading text displayed
on the display.

3. The control device as claimed in claim 1,

wherein said input interface is configured to receive a
predetermined plan to be complied with by the person,
said plan including information to be presented to the
person, and

to extract the information to be presented to the person
from the received plan.

4. The control device as claimed in claim 1,

wherein said importance indicator unit is configured to
receive said importance indicator as input and/or to
analyze the content and/or context of the received
information to get the importance indicator.

5. The control device as claimed in claim 1,

wherein said input interface is configured to receive
person-related location data and/or movement data
indicating the location and/or the movement state of the
person,

wherein said controller is configured to select the presen-
tation style based on the importance indicator and the
received person-related location data and/or movement
data.

6. The control device as claimed in claim 1,

wherein said input interface is configured to receive
person-related schedule data indicating the person’s
schedule,

wherein said controller is configured to control the display
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indicator and on the received compliance data and/or
sympathetic autonomic activity data.

8. The control device as claimed in claim 1,

wherein said importance indicator unit is configured to
categorize the received information based on the type
of the information, the importance of the information
and the number of previous presentations of the infor-
mation and

wherein said controller is configured to select the presen-
tation style based on the importance indicator and
obtained categories of the received information.

9. The control device as claimed in claim 1,

wherein said input interface is configured to receive the
person’s health literacy level, psychological profile,
preference for presentation style and/or education level,

wherein said controller is configured to select the presen-
tation style and the wording of the information based
on the importance indicator and on the received health
literacy level, psychological profile, preference for pre-
sentation style and/or education level.

10. The control device as claimed in claim 1,

wherein said font presentation style selector is configured
to select one or more options of the presentation style,
said options including font, font style, font size, font
color, underline style, text effects, character spacing.

11. A control method for controlling a display, the method

comprising:

receiving information to be visually presented to a person
on a display in text form,

obtaining an importance indicator indicating the impor-
tance of the information with respect to a task or plan
of the person,

analyzing personal data relating to the person to be
presented with the information in order to obtain per-
sonalized boundary conditions for the presentation
style to be selected for presenting the information in
text form to the person, said personalized boundary
conditions indicating potential presentation styles that
may be used for presenting information to the person,
and

controlling a display to visually present the received
information on the display in text form using a selected
presentation style, wherein the presentation style is
selected based on the importance indicator such that
more important information is displayed using a pre-
sentation style that is more difficult to read than a
presentation style used for displaying less important
information.

12. Computer program comprising program code means

for causing a computer to carry out the steps of the method
as claimed in claim 11 when said computer program is
carried out on the computer.
13. A system for increasing the compliance of a person
with a task or plan, said system comprising
a control device as claimed in claim 1, and
a display for visually presenting received information in
text form using a selected presentation style as selected
by the control device.
14. The system as claimed in claim 13,
further comprising a locator for obtaining person-related
location data and/or movement data indicating the
location and/or the movement state of the person,

to visually present the received information at a time
convenient to the person according to the person’s
schedule.

7. The control device as claimed in claim 1,

wherein said input interface is configured to receive
compliance data and/or sympathetic autonomic activity
data indicating the person’s compliance and/or sympa-
thetic autonomic activity with a task or plan while or
after being presented with information using a selected
presentation style,

wherein said controller is configured to adapt and/or
select the presentation style for the current and/or later
presentation of information based on the importance
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wherein the controller of the control device is configured
to select the presentation style based on the importance
indicator and the received person-related location data
and/or movement data.

15. The system as claimed in claim 13,

further comprising a person monitor for obtaining com-
pliance data and/or sympathetic autonomic activity
data indicating the person’s compliance and/or sympa-
thetic autonomic activity with a ask or plan while or
after being presented with information using a selected
presentation style, in particular a vital sign monitor for
monitoring one or more vital signs, such as skin con-
ductance and/or blood pressure of the person,

wherein the controller of the control device is configured
to adapt and/or select the presentation style for the
current and/or later presentation of information based
on the importance indicator and on the received com-
pliance data and/or sympathetic autonomic activity
data.
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