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Scientific Approach (beyond user friendly)

• Specify users and tasks
• Predict and measure

• time to learn
• speed of performance
• rate of human errors
• human retention over time

• Assess subjective satisfaction
(Questionnaire for User Interface Satisfaction)

• Accommodate individual differences
• Consider social, organizational & cultural context



Design Issues

• Input devices & strategies
• Keyboards, pointing devices, voice
• Direct manipulation
• Menus, forms, commands

• Output devices & formats
• Screens, windows, color, sound
• Text, tables, graphics
• Instructions, messages, help

• Collaboration & communities
• Manuals, tutorials, training

www.awl.com/DTUI



U.S. Library of Congress

• Scholars, Journalists, Citizens

• Teachers, Students













Visible Human Explorer (NLM)

• Doctors

• Surgeons

• Researchers

• Students



NASA Environmental Data

• Scientists

• Farmers

• Land planners

• Students



Bureau of the Census

• Economists, Policy 
makers, Journalists

• Teachers, Students



NSF Digital Government Initiative

• Find what you need
• Understand what you Find

www.ils.unc.edu/govstat/

Census,
NCHS,
BLS, EIA,
NASS, SSA

http://www.nsf.gov/start.htm
http://ils.unc.edu/idl/index.html


International Children’s Digital Library

www.childrenslibrary.org



Piccolo: Toolkit for 2D zoomable objects

AppLens & Launch Tile
UMD, Microsoft Research

Cytoscape
Institute for Systems Biology
Memorial Sloan-Kettering
Institut Pasteur UCSD

TreePlus
UMD

DateLens
Windsor Interfaces, Inc.

Structured canvas of 
graphical objects in a 
hierarchical scenegraph
• Zooming animation
• Cameras, layers

Open, Extensible & Efficient
Java, C#, PocketPC versions

www.cs.umd.edu/hcil/piccolo







Information Visualization: Mantra

• Overview, zoom & filter, details-on-demand
• Overview, zoom & filter, details-on-demand
• Overview, zoom & filter, details-on-demand
• Overview, zoom & filter, details-on-demand
• Overview, zoom & filter, details-on-demand
• Overview, zoom & filter, details-on-demand
• Overview, zoom & filter, details-on-demand
• Overview, zoom & filter, details-on-demand
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BLC Explorer: Dual Hierarchies

Graphical Interface for Digital Libraries
www.cs.umd.edu/hcil/west-legal/gridl



BLC Explorer: Dual Hierarchies - subtopic

Graphical Interface for Digital Libraries
www.cs.umd.edu/hcil/west-legal/gridl



Graphical Interface for Digital Libraries
www.cs.umd.edu/hcil/west-legal/gridl

BLC Explorer: Dual Hierarchies - details















Solving Image Retrieval = 
Cleaning Up Air Pollution

• Family of problems demands multiple solutions
Explode the problem

• What kinds of images?
• What kinds of image collections?
• What kinds of searches?

• Improve technology &
Design human-centered solutions



Exploratory Search Motivations

• Users' knowledge of the data is incomplete

• Users' tasks are vaguely specified 

• Indexes don’t match users' search request 



PhotoFinder: Drag-and-Drop Annotation

Library Viewer

Collection Viewer

Photo Viewer



PhotoMesa www.photomesa.com



SAPHARI: Cluster by clothing

Semi-Automatic PHoto Annotation and Recognition Interface
www.cs.umd.edu/hcil/saphari/



Pick color samples in rectangle,
more weight on upper area.

Human Clothing Model

Face Height Detected Face

Neck

Upper Body Clothing
Face Height * 2

Face Height * 1/2

SAPHARI: Cluster by clothing

Semi-Automatic PHoto Annotation and Recognition Interface
Bongwon Suh & B. Bederson, 2003















Photo annotation methods

• Context at capture
• Automated annotation at capture
• Automated analysis
• Human annotation during ingest
• Social annotation (tagging & folksonomies)
• Continuous human annotation
• Annotation by use



Exploratory Search Motivations

• Users' knowledge of the data is incomplete

• Users' tasks are vaguely specified 

• Indexes don’t match users' search request 



Exploratory Search Strategies

• Users' knowledge of the data is incomplete 
• Provide users overviews - show the whole database
• Allow multiple perspectives



Exploratory Search Strategies

• Users' knowledge of the data is incomplete 

• Users' tasks are vaguely specified 
• Interfaces shape process of query formulation
• Allow multiple starting points
• Support iterative search
• Allow marking or collections



Exploratory Search Strategies

• Users' knowledge of the data is incomplete 

• Users' tasks are vaguely specified 

• Indexes don’t match users' search request 
• Reveal your data
• Expose indexes
• Provide multiple facets
• Show categorized search results



Exploratory Search Strategies

• Users' knowledge of the data is incomplete 
• Provide users overviews - show the whole database
• Allow multiple perspectives

• Users' tasks are vaguely specified 
• Interfaces shape process of query formulation
• Allow multiple starting points
• Support iterative search
• Allow marking or collections

• Indexes don’t match users' search request 
• Reveal your data
• Expose indexes
• Provide multiple facets
• Show categorized search results



Research Methods

• Controlled Experiments
• Theory-driven, hypothesis testing
• Modify Independent Variables 

Measure Dependent Variables

• Ethnographic Methods

• Surveys & Questionnaires

• Logging & Automated Metrics 

http://www.otal.umd.edu/charm/



www.cs.umd.edu/hcil



6th Creativity & Cognition Conference

• Washington, DC   June 13-15, 2007
• Receptions at Nat’l Academy of Sciences

& Corcoran Gallery of Art

• Expand community of researchers
• Bridge to software developers
• Encourage art & science thinking

www.cs.umd.edu/hcil/CC2007

http://www.cs.umd.edu/hcil/CC2007/



For More Information

• Visit the HCIL website for 350 papers & info on videos
www.cs.umd.edu/hcil

• Conferences & resources:   www.infovis.org

• See Chapter 14 on Info Visualization
Shneiderman, B. and Plaisant, C., Designing the User Interface:
Strategies for Effective Human-Computer Interaction:

Fourth Edition (April 2004)     www.awl.com/DTUI

• Edited Collections:
Card, S., Mackinlay, J., and Shneiderman, B. (1999)

Readings in Information Visualization: Using Vision to Think 
Bederson, B. and Shneiderman, B. (2003)
The Craft of Information Visualization: Readings and Reflections



For More Information

• Treemaps
• HiveGroup: www.hivegroup.com

• Smartmoney: www.smartmoney.com/marketmap

• HCIL Treemap 4.0: www.cs.umd.edu/hcil/treemap

• Spotfire: www.spotfire.com

• TimeSearcher: www.cs.umd.edu/hcil/timesearcher

• Hierarchical Clustering Explorer:
www.cs.umd.edu/hcil/hce









Click on any of these keywords to begin a new search.
RRA, RRA02, RRA02102, Richard Radstone, boredom, 
caucasian, color image, contemporary, convertible, day, 
eyes closed, full length, horizontal, latin american and 
hispanic, leisure activity, lifestyle, one person, only 
women, outdoors, palm tree, people, photography, 
recreation, relaxing, road trip, sleeping, sunbathing, 
transportation, uc1, windshield, woman, young adult, 
automobile, closed eyes, color, colour, daytime, 
entertainment, female, full body, hispanic, holiday, latin
american, leisure, one, outside, person, relaxation, sleep, 
slumbering, tanning, transporting, tree, twenty, western 
european, windscreen, laying, lay, Young Adult, 
Caucasian, White

http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=RRA&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+RRA02&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+RRA02102&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+Richard+Radstone&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+boredom&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+caucasian&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+color+image&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+contemporary&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+convertible&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+day&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+eyes+closed&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+full+length&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+horizontal&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+latin+american+and+hispanic&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+latin+american+and+hispanic&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+latin+american+and+hispanic&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+latin+american+and+hispanic&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+latin+american+and+hispanic&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+latin+american+and+hispanic&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+only+women&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+only+women&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+only+women&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+only+women&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+only+women&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+only+women&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+relaxing&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+road+trip&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+sleeping&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+sunbathing&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+transportation&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+uc1&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+windshield&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+woman&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+young+adult&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+automobile&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+closed+eyes&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+color&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+colour&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+daytime&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+entertainment&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+female&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+full+body&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+hispanic&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+holiday&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+latin+american&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+latin+american&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+latin+american&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+latin+american&ef_image_cd=image
http://www.punchstock.com/store/disp?cmd=nav&ef_orig_search_spec=&ef_orig_mode=&ef_srch_new_within=new&ef_vendors=all&ef_images_per_page=20&ef_sort_by=default&ef_shgrp=all&ef_search_spec=+latin+american&ef_image_cd=image
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