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Introduc)on	  
	  	  	  Adapta'on	  consists	  in	  transforming,	  according	  to	  the	  
context,	  different	  aspects	  of	  a	  system,	  in	  different	  levels,	  in	  
order	  to	  provide	  users	  an	  interac'on	  of	  high	  usability	  level	  

Mo)va)on	  
	  	  	  Most	  of	  the	  applica'ons	  are	  o<en	  developed	  considering	  a	  
pre-‐defined	  context	  of	  use,	  however,	  not	  only	  the	  contexts	  of	  
use	  and	  users	  are	  heterogeneous,	  but	  users	  also	  interact	  with	  
applica'ons	  via	  different	  devices,	  pla@orms	  and	  means	  

Challenges	  and	  Shortcomings	  
	  	  	  Consider	  all	  context	  informa'on	  to	  provide	  users	  
adapta'on	  with	  high	  usability	  level	  and	  transparency	  
	  	  	  The	  works	  reported	  so	  far	  are	  o<en	  limited	  to	  one	  
dimension	  or	  pla@orm	  	  at	  a	  'me;	  the	  current	  approaches	  are	  
not	  unified,	  inconsistencies,	  e.g.	  in	  terminology,	  are	  common	  

Goal	  
	  	  	  Develop	  a	  framework	  to	  support	  the	  implementa'on	  of	  
adapta'on	  considering	  different	  contexts	  of	  use,	  dimensions	  
and	  levels	  of	  an	  applica'on	  subject	  to	  adapta'on,	  aiming	  a	  
high	  usability	  level	  
	  
	  
	  
	  
	  
	  
	  
	  
Methodology	  
	   A	   Systema'c	   Review	   to	   gather	   adapta'on	   concepts	  
(techniques,	  strategies,	  approaches,	  and	  models)	  
	   A	   template	   to	   define	   adapta'on	   techniques	   regarding	  
content	  (audio,	  image,	  text),	  presenta'on	  and	  naviga'on	  
	  	  	  UML	  diagrams	  to	  model	  the	  context	  informa'on	  
	  	  	  An	  Algorithms	  Library	  to	  implement	  adapta'on	  techniques	  
	   Advanced	   Logic	   Algorithms	   using	   Machine	   Learning	  
techniques	   to	   provide	   context-‐aware	   adapta'on	   (e.g.	  
Decision	  Tree,	  Bayesian	  Network	  and	  Hidden	  Markov	  Model)	  
	  	  Itera've	  usability	  evalua'ons	  	  
	  	  Case	  studies	  to	  verify	  the	  feasibility	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
	  
Results	  
	   	   A	   systema'c	   review	   is	   being	   performed	   con'nuously:	   89	  
techniques	   were	   documented	   with	   templates,	   detailed,	  
analyzed	  and	  compared	  
	  	  	  Models	  are	  being	  created	  in	  UML	  to	  model	  the	  context	  (Use	  
Case,	  Class	  Diagram,	  State	  Machine,	  Sequence	  Diagram)	  
	   An	   Algorithms	   Library	   is	   being	   developed	   with	   the	  
techniques	  gathered	  
	  	  	  Machine	  learning	  algorithms	  are	  being	  inves'gated	  to	  
combine	  informa'on	  and	  provide	  adapta'on	  

Future	  Work	  
	  	  	  Implement	  the	  machine	  learning	  techniques	  
	  	  	  Define	  precisely	  the	  evalua'on	  plan,	  perform	  evalua'on	  
	  	  	  Perform	  the	  case	  studies	  

Final	  Remarks	  
	   It	   is	   a	   challenge	   to	   provide	   users	   adapta'on	   without	  
disturbing	   and	   confusing	   them,	   user	   evalua'on	   is,	   then,	  
necessary	  to	  achieve	  a	  higher	  level	  of	  usability.	  	  
	   	  A	  wide	  approach	  is	  necessary	  to	  cover	  and	  try	  to	  unify	  the	  
current	  knowledge	  about	  context-‐aware	  adapta'on.	  

Systema)c	  Review	  

Context:	  gathering	  and	  pre-‐processing	  data,	  instan)a)ng	  models	  

	  
	  
	  
	  
	  
	  
	  

Adapta)on	  Engine	  (transforma)on	  rules)	  

User	  

Preference	  

Language	  =	  
French	  

Impairments	  

Visual	  =	  
Color-‐blind	  

PlaJorm	  

Device	  

Type	  =	  
Smartphone	  

OS	  

Type	  =	  
Android	  

Environment	  

Sound	  

Noise_level	  =	  
High	  

Light	  

Level	  =	  OK	  

Final	  UI	   Concrete	  UI	   Abstract	  UI	   Task	  and	  
Domain	  

	  
	  
	  
	  
	  
	  
	  
	  
	  

Context	  of	  
Use	  

Read	  the	  
News	  

Content_type	  
=	  Image	  +	  

Text	  

toFrench
[TEXT]	  

Daltonics
[IMAGE]	   Resize[UI]	   Code

[JavaScript]	  
Show

[CAPTION]	  
Default
[LIGHT]	  

News	  

Display	  
Content	  

Text	   Images	  

Title	  
Text	  
Image	  

	  

Serenoa	  
Lorem	  ipsum	  
lorem	  ipsum	  
lorem	  ipsum	  
lorem	  	  
ipsum	  

	  

[Serenoa]e 
Serenoa is aimed 
at developing a 
novel, open 
platform for 
enabling the 
creation of context-
sensitive SFE.  
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Systema'c	  Review	  
• Adapta'on	  knowledge	  
•  techniques	  	  
•  strategies	  
•  approaches	  

	  

Modeling	  phase	  
• Model	  the	  context	  
•  U,P,E	  +	  context	  of	  use	  
•  UML,	  MOF,	  OWL	   Im
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n	   Instan'a'on	  of	  the	  
Models	  
• Context-‐aware	  
Algorithms	  

• Adapta'on	  techniques	  	  
• Machine	  learning	  
Transforma'on	  
rules	  

• Model	  driven	  
development	  

•  Itera've	  user	  
evalua'on	  
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Case	  studies	  
• Combining	  different	  
scenarios	  

•  [Itera've	  evalua'on]	  

feedback	  

Bayesian	  Networks	  can	  
predict	  the	  next	  state	  of	  
the	  user,	  being	  useful	  to	  
adapt	  the	  naviga'on	  by	  
sugges'ng	  the	  next	  step	  
to	  the	  user	  

Decision	  Trees	  perform	  
adapta'on	  rules,	  so	  
according	  to	  the	  context	  
of	  the	  user,	  the	  content,	  
naviga'on	  or	  presenta'on	  
of	  the	  system	  may	  change	  

Markov	  Models	  use	  
previous	  informa'on	  to	  
predict	  the	  next	  step;	  it	  
can	  adapt	  the	  items	  in	  a	  
menu	  according	  to	  the	  
history	  of	  user	  interac'on	  


