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Thumb-­‐based	
  one-­‐handed	
  interac5on	
  with	
  touch	
  screens	
  while	
  walking	
  

	
   interac5ng	
  	
   selec5ng	
  buQons,	
  text,	
  links,	
  map	
  applica5ons,	
  …	
  

	
   reading	
  	
   web	
  pages,	
  texts,	
  e-­‐mails,	
  …	
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1.	
  effect	
  of	
  target	
  and	
  text	
  size	
  on	
  
performance?	
  

2.	
  how	
  does	
  walking	
  affect	
  
performance?	
  
3.	
  how	
  to	
  counteract	
  the	
  addi5onal	
  
cogni5ve	
  load	
  while	
  walking?	
  



Related	
  Work	
  

Target	
  Acquisi5on	
  &	
  Reading	
  User	
  Study	
  

Selec5on	
  Techniques	
  User	
  Study	
  

Conclusion	
  &	
  Future	
  Work	
  

Discussion	
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Walking	
  UI	
  Music	
  Player	
  
[Kane	
  et	
  al.	
  2008]	
  

Thumb-­‐based	
  target	
  
selec5on	
  [Parhi	
  et	
  al.	
  2006]	
  

Legibility	
  with	
  small	
  screens	
  
[Mustonen	
  et	
  al.	
  2004]	
  

Use-­‐in-­‐mo5on	
  evalua5on	
  
guidelines	
  [Barnard	
  et	
  al.	
  2007]	
  



+20%	
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-­‐  within-­‐subjects	
  experimental	
  design	
  (n	
  =	
  16)	
  

-­‐  Fi#s’	
  Law	
  task:	
  three	
  target	
  sizes	
  based	
  on	
  iPhone	
  Human	
  Interface	
  Guidelines	
  

-­‐  reading	
  comprehension	
  task:	
  three	
  text	
  sizes	
  based	
  on	
  mobile	
  plahorms	
  analysis	
  

-­‐  outdoor	
  walking	
  course	
  controlled	
  &	
  realis5c	
  environment	
  

-­‐  two	
  control	
  condi5ons	
  standing	
  condi5on	
  &	
  normal	
  walking	
  speed	
  

	
   	
  

+40%	
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no	
  effect	
  
of	
  target	
  size	
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Subjec.ve	
  Workload	
  

-­‐ 	
  selec5on	
  speed	
  suffers	
  from	
  movement	
  
-­‐ 	
  error	
  rate	
  higher	
  while	
  walking	
  
-­‐ 	
  error	
  rate	
  lower	
  with	
  larger	
  targets	
  
-­‐ 	
  subjec5ve	
  workload	
  higher	
  while	
  walking	
  
-­‐ 	
  subjec5ve	
  workload	
  lower	
  with	
  larger	
  targets	
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   No	
  effect	
  
of	
  text	
  size	
  

-­‐ 	
  compensa5on	
  in	
  reading	
  speed	
  between	
  
standing/walking	
  seems	
  to	
  be	
  fixed	
  
-­‐ 	
  high	
  demand	
  for	
  scrolling	
  with	
  larger	
  text	
  
-­‐ 	
  workload	
  lower	
  while	
  standing	
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“fat	
  finger	
  problem”	
  map	
  applica5on,	
  web	
  browser,	
  buQons,	
  games,	
  …	
  

TapTap	
   	
   	
   	
   	
   Touch’n’Slide	
  

	
   	
   	
   	
   	
   	
   	
  

Escape	
   	
   	
   	
   	
   Shi;	
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-­‐  4x2	
  within-­‐subjects	
  experimental	
  design	
  (n	
  =	
  16)	
  

-­‐  outdoor	
  walking	
  course	
  controlled	
  &	
  realis5c	
  environment	
  

-­‐  four	
  selec5on	
  techniques	
  {TapTap,	
  Touch’n’Slide,	
  Escape,	
  Shiq}	
  

-­‐  two	
  movement	
  condi5ons	
  {standing,	
  walking}	
  

-­‐  one	
  control	
  condi5on	
  normal	
  walking	
  speed	
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-­‐ 	
  TapTap/Escape	
  faster	
  than	
  Touch’n’Slide/Shiq	
  
-­‐ 	
  Touch’n’Slide/TapTap	
  have	
  low	
  error	
  rates	
  
-­‐ 	
  Touch’n’Slide/TapTap	
  less	
  demanding	
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Touch’n’Slide	
   Escape	
   Shiq	
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Reading	
  Task	
  while	
  walking	
  

	
   change	
  in	
  text	
  size	
  has	
  no	
  effect	
  on	
  legibility	
  

Target	
  Acquisi5on	
  while	
  walking	
  

	
   selec5ons	
  are	
  not	
  performed	
  significantly	
  faster,	
  but:	
  

	
   120%	
  target	
  size:	
   9%	
  less	
  errors	
  

	
   140%	
  target	
  size	
  :	
   14%	
  less	
  errors	
  

Selec5on	
  Techniques	
  

	
   target	
  selec1on	
  1me:	
  TapTap	
  /	
  Escape	
  faster	
  than	
  Touch’n’Slide	
  	
  /	
  Shiq	
  

	
   error	
  rate:	
  TapTap	
  /	
  Touch’n’Slide	
  less	
  errors	
  than	
  Shiq	
  /	
  Escape	
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Conclusion	
  

-­‐  Increase	
  text	
  size	
  if	
  this	
  does	
  not	
  lead	
  to	
  a	
  higher	
  demand	
  for	
  scrolling	
  or	
  text	
  wrapping	
  

-­‐  Increase	
  target	
  size	
  if	
  possible	
  (but	
  keep	
  usability	
  design	
  guidelines	
  in	
  mind)	
  

-­‐  Introduced	
  selec5on	
  techniques	
  TapTap	
  &	
  Touch’n’Slide	
  performed	
  well	
  

Future	
  Work	
  

-­‐  Combina5on	
  of	
  	
  TapTap	
  (fast)	
  and	
  Touch’n’Slide	
  (low	
  error	
  rate)	
  

-­‐  Integra5on	
  of	
  TapTap	
  /	
  Touch’n’Slide	
  into	
  ‘walking	
  user	
  interfaces’	
  

-­‐  Use	
  of	
  accelerometer	
  data	
  

Contribu5on	
  

-­‐  Full	
  paper	
  for	
  Mobile	
  HCI	
  2010	
  conference	
  (target	
  acquisi5on	
  and	
  reading	
  user	
  study)	
  

-­‐  Tech	
  note	
  for	
  UIST	
  conference	
  (selec5on	
  techniques	
  user	
  study)	
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