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HCI	
  in	
  the	
  digital	
  library	
  

•  For	
  digital	
  libraries,	
  it	
  is	
  the	
  means	
  of	
  
expediCng	
  the	
  informaCon	
  seeking	
  process	
  for	
  
a	
  human	
  user	
  	
  

	
  “When	
  an	
  interacCve	
  system	
  is	
  well-­‐designed,	
  the	
  interface	
  almost	
  
disappears,	
  enabling	
  users	
  to	
  concentrate	
  on	
  their	
  work,	
  
exploraCon	
  and	
  pleasure” – Shneiderman	
  97	
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Tenets	
  of	
  HCI	
  

•  Offer	
  informaCve	
  feedback	
  

•  Reduce	
  working	
  memory	
  load	
  

•  Provide	
  alternaCve	
  interfaces	
  for	
  novice	
  and	
  
expert	
  users	
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ISP	
  Overview	
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Information Need 

Send to System 

Receive Results 

Evaluate Results 

Stop 

Query 

Reformulate 

Done? 



EvaluaCng	
  HCI	
  

SubjecCve	
  
•  Ergonomics	
  
•  SubjecCve	
  saCsfacCon	
  
	
  
ObjecCve	
  
•  Speed	
  of	
  performance	
  
•  Rate	
  of	
  errors	
  
•  Time	
  to	
  learn	
  
•  RetenCon	
  over	
  Cme	
  
	
  

Dimensions	
  
•  Target	
  Audience	
  

–  Novice	
  vs.	
  Expert	
  
–  CapabiliCes	
  

•  Target	
  Task	
  
•  Context	
  /	
  Environment	
  

•  In	
  situ	
  vs.	
  Lab	
  
environment	
  

•  Intrinsic	
  versus	
  Extrinsic	
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Outline	
  

•  Searching	
  
– Query	
  formulaCon	
  
– Displaying	
  results	
  

•  Browsing	
  
– Categories	
  and	
  Hierarchies	
  

•  IntegraCng	
  Frameworks	
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Query	
  specificaCon	
  

•  Old:	
  originated	
  from	
  command	
  line	
  interfaces	
  
–  Suit	
  the	
  system,	
  not	
  the	
  user	
  
e.g.	
  “FIND	
  TW	
  Mt	
  St.	
  Helens	
  AND	
  DATE	
  1981”	
  
	
  

•  Then:	
  translated	
  for	
  users	
  on	
  OPACs	
  
–  Subject:	
  	
  
–  Date:	
  	
  	
  	
  	
  	
  	
  1980	
  –	
  1985	
  	
  	
  	
  	
  	
  	
  	
  1986-­‐1990	
  

•  Now:	
  graphical	
  means	
  for	
  query	
  specificaCon	
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VQuery	
  (Jones	
  98)	
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Filter	
  /	
  Flow	
  model	
  
•  Users	
  can	
  select	
  from	
  the	
  set	
  

of	
  adributes	
  and	
  get	
  an	
  
appropriate	
  filter	
  widget	
  	
  
–  (type-­‐in	
  for	
  interest	
  areas,	
  

sliders	
  for	
  cost,	
  and	
  budons	
  
for	
  scholarships)	
  	
  

•  The	
  widget	
  is	
  placed	
  on	
  the	
  
screen	
  with	
  flow	
  lines	
  showing	
  
ANDs	
  (sequenCal	
  flow)	
  and	
  
ORs	
  (parallel	
  flows).	
  	
  

•  Water	
  flow	
  dynamically	
  
indicates	
  relevant	
  #	
  of	
  items	
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Against	
  a	
  controlled	
  vocabulary	
  

•  Lists	
  	
  
– Seen	
  on	
  last	
  slide	
  from	
  Filter	
  /	
  Flow	
  
– Only	
  good	
  if	
  limited	
  number	
  of	
  entries	
  

•  ParCal	
  Fill-­‐in	
  
– Show	
  possible	
  compleCons	
  of	
  query	
  terms	
  if	
  
under	
  a	
  certain	
  number	
  (~5)	
  

•  Re-­‐wriCng	
  of	
  form	
  fill-­‐in	
  queries	
  
– Who	
  is	
  the	
  leader	
  of	
  Sudan?	
  à	
  	
  
Who	
  is	
  the	
  head	
  of	
  state	
  of	
  X	
  (Sudan)?	
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Tiles	
  (Anick	
  et	
  al.	
  90)	
  
•  Use	
  table	
  to	
  represent	
  conjuncCon	
  and	
  disjuncCon	
  

–  ConjuncCon	
  (AND):	
  rows	
  
–  DisjuncCon:	
  columns	
  

•  Use	
  acCvaCon	
  to	
  see	
  query	
  preview	
  from	
  index	
  	
  

Copy Backup 
313 

Saveset 
104 

From Tape Under V 5.0 
344 

Backup Saveset 
15 

Scratch tape 
3 

Version 5.0 
840 

Version 5 

Apply Changes Display Titles 

11 



Query	
  by	
  Example	
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Query: 

•  QBIC System  
(Flickner et al. 1995) 
http://
www.hermitagemuseum.org/
fcgi-bin/db2www/
qbicLayout.mac/qbic?
selLang=English 

•  What’s the corollary for text queries? 



Faceted	
  Metadata	
  

Faceted	
  objects	
  give	
  rise	
  to	
  easy	
  methods	
  for	
  
summarizing	
  the	
  data	
  

•  The	
  Flamenco	
  Project	
  
hdp://flamenco.sims.berkeley.edu/cgi-­‐bin/flamenco/arts/
Flamenco?username=default	
  

•  Facet	
  Map	
  
hdp://facetmap.com	
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Geographic	
  queries	
  
•  GeospaCal	
  

data	
  makes	
  
the	
  2	
  &	
  3-­‐D	
  
visualizaCon	
  a	
  
good	
  
metaphor	
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GeospaCal	
  queries	
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1.  Point-­‐in-­‐polygon	
  
	
  
	
  
	
  
	
  
2.  Region	
  

3.  Distance	
  and	
  Buffer	
  
Zone	
  

4.  Path	
  

	
  
5.  MulCmedia	
  (QBE)	
  

	
  
	
  



Keyword	
  in	
  Context	
  (KWIC)	
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Differentiate  
Keyword in Context 
versus  
Query Word in Context 
 
•  QWIC: query based 

•  KWIC: any keyword 
(can be from metadata) 



Tilebars	
  (Hearst	
  95)	
  
•  Each	
  row	
  represents	
  

a	
  topic	
  (conjuncCon)	
  

•  The	
  darkness	
  of	
  
each	
  Cle	
  in	
  a	
  row	
  
represent	
  the	
  
frequency	
  of	
  
occurrence	
  of	
  an	
  
item	
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Infocrystal	
  (Spoerri	
  95)	
  

19 

•  Explosion	
  of	
  the	
  Venn	
  Diagram	
  

•  Uses	
  shape	
  and	
  color	
  to	
  	
  
model	
  to	
  organize	
  
results	
  



More	
  on	
  Infocrystal	
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•  Queries can build on 
others to form nested 
queries 
•  Query terms can be 
weighted between 1 
(default) and -1 
(logical not) 
•  The icons are placed closer 
to the center of the crystal as 
they are more relevant 



Cartographic	
  RepresentaCons	
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•  X and Y dimensions need to connote some real value for users 
•  Arbitrary use of X,Y plane usually not a good idea, especially if values aren’t 

replicable. 



Scader	
  /	
  Gather	
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Gradual refinement by  
selection of clusters: 
 
Gather: select cluster(s) 

 (relevance feedback) 
Scatter: throw them into  

 bins using automatic 
 clustering 



Scader	
  /	
  Gather	
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Second cluster: stars (of Broadway)     Third cluster: stars (as heavenly objects) 



The	
  results	
  display:	
  	
  
“The	
  big	
  with	
  the	
  small”	
  

– Overview	
  +	
  Details	
  
– Focus	
  +	
  Context	
  
– Magic	
  Lenses	
  
– Zoom	
  /	
  Pan	
  
– Cue	
  Techniques	
  
	
  
– Brushing	
  and	
  Linking	
  
– Searching	
  with	
  Browsing	
  

24 



Overview	
  +	
  Details	
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Focus	
  +	
  Context	
  :	
  “Fisheye	
  DistorCon”	
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Superbook	
  

•  Searching	
  a	
  souware	
  
technical	
  manual	
  	
  

•  Use	
  a	
  expandable	
  table	
  of	
  
contents	
  to	
  show	
  results	
  

•  Shows	
  hits	
  within	
  each	
  
level	
  as	
  query	
  preview	
  

•  Closely	
  modeled	
  by	
  
browser	
  in	
  Windows	
  
Explorer	
  

•  12	
  An	
  InteracCve	
  Environment	
  	
  
–  10	
  Preface	
  

•  1	
  How	
  to	
  Beat	
  the	
  Lodery	
  
•  1	
  Tutorial	
  IntroducCon	
  to	
  	
  
•  7	
  Graphical	
  Methods	
  in	
  S	
  

–  2	
  Loading	
  in	
  Data	
  
–  …	
  
–  3	
  Building	
  Plots	
  
–  2	
  Specialized	
  Plots	
  

•  2	
  Advanced	
  Use	
  of	
  S	
  
–  2	
  Appendix	
  I	
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SummarizaCon	
  atop	
  IR	
  

•  Like	
  Superbook,	
  but	
  trades	
  focus	
  for	
  extracCve	
  summary	
  
(Kan	
  et	
  al.	
  02)	
  

–  Relevant:	
  informaCon	
  for	
  summary	
  
–  Irrelevant:	
  too	
  broad	
  or	
  not	
  on	
  topic,	
  

	
   	
  for	
  broader	
  queries	
  
–  Intricate:	
  too	
  detailed,	
  	
  

	
   	
  for	
  follow-­‐ups	
  

•  Furnas’	
  “Degree	
  of	
  Interest”	
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Query:  
Hypertension 



Focus	
  +	
  Context	
  in	
  NetBeans	
  IDE	
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Tablelens	
  (InXight)	
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•  hdp://www.inxight.com/products/sdks/tl/	
  
•  Focus	
  +	
  context	
  to	
  give	
  fisheye	
  distorCon	
  to	
  
table	
  rows	
  and	
  values	
  



Visualizing	
  Hierarchies	
  
•  Fisheye	
  zoom	
  	
  

(Furnas	
  84)	
  
•  One	
  implementaCon:	
  

Inxight’s	
  StarTree	
  
	
  
–  hdp://

www.lexisnexis.com/
startree/
interacCveview.asp	
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MulCviews	
  via	
  Magic	
  Lenses	
  

40 

•  More	
  than	
  two	
  views	
  of	
  the	
  same	
  space	
  
•  Lenses	
  show	
  and	
  hide	
  informaCon	
  that	
  isn’t	
  perCnent	
  
•  Has	
  been	
  applied	
  in	
  query	
  focusing	
  as	
  well	
  
•  Demo:	
  hdp://www.memorialhall.mass.edu/acCviCes/media.jsp?itemid=15414&img=0	
  



Contextual	
  Cues	
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Depth Window Decoration 
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Multiple Hierarchies: Faceted Queries 



AddiConal	
  notes	
  on	
  faceted	
  interface	
  
•  Mul5ple	
  interfaces	
  possible	
  

–  	
  Columnar	
  style	
  
–  	
  Drop	
  down	
  list	
  style	
  
–  	
  Indented	
  ancestors	
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Features 
•  Gives partial results 
•  Gives multiple filters 
at once  
•  A selection drops non-
matching items from 
results  
•  Allows users to define 
most useful criteria 
•  In UI, only show fields 
that address audience 



Conclusions	
  

•  Systems	
  show	
  more	
  advanced	
  text,	
  graphics,	
  
and	
  animaCon	
  but	
  some	
  are	
  not	
  evaluated	
  

•  Tighter	
  integraCon	
  in	
  query	
  and	
  display	
  
•  Simultaneous	
  browsing	
  and	
  searching	
  support	
  
at	
  all	
  levels	
  

•  Display	
  adributes	
  dictate	
  useful	
  alternaCves	
  
– To	
  think	
  about:	
  mobile	
  applicaCons,	
  newer	
  UI	
  
technologies	
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To	
  think	
  about	
  
•  What	
  types	
  of	
  informaCon	
  do	
  these	
  various	
  UI	
  need	
  to	
  

calculate	
  at	
  run-­‐Cme	
  and	
  what	
  types	
  can	
  be	
  pre-­‐
computed?	
  

•  How	
  do	
  these	
  UI	
  support	
  the	
  tenets	
  we	
  menConed	
  at	
  the	
  
beginning?	
  

•  Do	
  you	
  feel	
  that	
  HTML	
  /	
  WWW	
  has	
  enhanced	
  UI	
  design	
  
or	
  deterred	
  its	
  creaCvity?	
  

•  For	
  images	
  and	
  audio:	
  	
  
– When	
  is	
  query	
  by	
  example	
  a	
  useful	
  technique	
  and	
  when	
  is	
  
it	
  inferior	
  to	
  a	
  search	
  using	
  metadata?	
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