Navigation and Overview

C. Andrews

2014-03-20




Schneiderman’s Mantra

Overview first,
zoom and filter,
details on demand




Data scalability
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Solution 1: pixel space

Keep squishing those
representations
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Solution 1: pixel space
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Solution 1: pixel space
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Solution 1: pixel space

Get bigger screens!
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Solution 2: data space / attribute space

Reduce # of items

o

12

Reduce # of attributes

* doctor name

:companions start end

G

'episodes duration

Reduce range of items

1 William Hartnell 10 1963 1966 135 3288
2 Patrick Troughton 5 1966 1970 127 3183
3 Jon Pertwee 3 1970 1974 129 3206
4 Tom Baker 8 1974 1982 174 4248
5 Peter Davidson 6 1982 1984 69 1800
6 Colin Baker 2 1984 1987 31 1029
7 Sylvester McCoy 2 1987 1989 42 1025
8 Paul McGann 1 1996 1996 1 84
9 Christopher Eccleston 3 2005 2005 13 568
10 David Tennant 5 2005 2010 48 2368
11 Matt Smith 4 2010 2013 44 2083
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Aggregation
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Aggregation

What to group by?
categorical data or shared data values
spatial position
algorithmic (i.e., clustering based on attributes)
user defined

How to group?

math function on attributes (e.g., min, max, mean, mode, sum, count, etc...)
semantics or shared abstraction
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Pixel-level binning
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Pixel-level binning
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Pixel-level binning
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Pixel-level binning
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Aggregation
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Holden and van Wijk, “Force Directed Edge Bundling for Graph Visualization”, 2009
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http://bl.ocks.org/mbostock/1044242
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Navigation
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Navigation
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onventional navigation
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The keyhole problem
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The keyhole problem
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The keyhole problem
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Text document overview

800 « Interactive_Data_Visualization_for_the_Web.pdf (page 1 of 268) P en0o « Interactive_Data_Visualization_for_the_Web.pdf (page 1 of 268) P
< ‘: Q

An Introduction to Designing with D3

» Chapter 2. imreducing D3

» Chapter 3. Technology fundam. .,
» Crapter 4, Setup

» Ohapter S, Data

» Chapter 6. Drawing with Data
» Chapter 7, Scales

» Crapter 8. Axes

» Crapter 9. Updanes, Transitions...
» Chapter 10, Isteractivty o 41 \ ¥
» Crapter 11, Layosts AL 3 @
» Onapter 12. Ceomapping

e . active
::u the Author

O'REILLY* Scort Murray
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Text document overview

® OO census1.html UNREGISTERED ™

&
-
on
W

censusl.html

function makeScatterplot(){
var margin - {top:20, bottom:20, left:60, right: 20};
var width = 500, height - 500;
var xValue = function(d){ dlol};
var yValue = function(d){ dl1]};
var xScale - d3.scale.linear();
var yScale - d3.scale. linear();
var xAxis - d3.svg.axis().scale(xScale).orient("bottom");
var yAxis - d3.svg.axis().scale(yScale).orient("left");

LOooNNOYUD S WN

» = W W W W W W W W

function chart(selection){
selection.each(function(data){

xScale.range( [0,width ~ margin.left - margin.right])
.nice()
.domain(d3.extent(data, xvValue));

yScale.range( [height - margin.top - margin.bottom, @])
.nice()
.domain(d3.extent(data, yValue));

RN & WNM-

var svg - d3.select(this).append("svg")
.attr({width:width, height:height});

orohnononOonononOnn

var canvas - svg.append("g")
.attr("transform","translate("+margin. left +","+margin.top+")");

var dots - canvas.selectAll("circle")
.data(data)

.enter()
_annend(V"circla') .

Line 1, Column 16 Tab Size: 4
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Navigation strategies

Detail only Zooming
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select to load), one of the data analyst subjects augmented this design with a pair of lists for the state and.
county names (similar to Figure 3). The subject stated that this would help to see which state and county
was currently selected in the scatterplots, and also allow for accessing states by name which would be
difficult with a scatterplot alone.  Another subject who preferred to see mumenic values placed the
counties in a table sorted by number of employees. One had even constructed an interface using the
Treemap visualization, which is generally considered a more advanced visualization difficult for novices.
In addition to variation in user interfaces, subjects made use of the transitive property of coordination to
coordinte visualizations in different pairings
Overall, subjects did not have problems grasping the cognitive concept of coordinating visualizations.
They were able to generate designs by visual duplication and by abstract task description. Results from
exercise 3 demonstrated that these users were able to design appropriate coordinated-visualization
interfaces. These encouraging results indicate that users can handle a mid-level of design in which they
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Pan and zoom

http://gigapan.com/
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http://gigapan.com/viewer/PanoramaViewer.swf?url=http://share.gigapan.org/gigapans0/15374/tiles/&suffix=.jpg&startHideControls=0&width=59783&height=24658&nlevels=9&cleft=14600&ctop=13000&cright=16800&cbottom=15000&startEnabled=1
http://gigapan.com/viewer/PanoramaViewer.swf?url=http://share.gigapan.org/gigapans0/15374/tiles/&suffix=.jpg&startHideControls=0&width=59783&height=24658&nlevels=9&cleft=14600&ctop=13000&cright=16800&cbottom=15000&startEnabled=1

Pan and Zoom
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Zoomable user interface
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.. Prezi Create Learn & Support Explore
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http://prezi.com/veychlhwrdgz/putting-time-in-perspective/
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Zoomable user interface

Scale of the Universe

5 J4 Q
Giant Earthworm
f\.r‘1i‘1f~r1ljf :f(th TS ter) d
i .
100.0

Developed by Cary Huang at htwins

http://scaleofuniverse.com
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Space-scale diagrams

y , A
) k‘l/

e

© 2 _%_—@@

Viewing Window
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(a) (b) f’" uy L~
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Furnas and Bederson, “Space-Scale Diagrams: Understanding Multiscale Interfaces”
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Space-scale diagrams

| ]
I-D Viewing Window

q AV

q
(c) I ] “zoomed in”
(b) c—r—m—
(a) “zoomed out”

Furnas and Bederson, “Space-Scale Diagrams: Understanding Multiscale Interfaces”
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Semantic zooming
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Overview + detalil

® OO census1.html UNREGISTERED ™

&
-
on
W

censusl.html

function makeScatterplot(){
var margin - {top:20, bottom:20, left:60, right: 20};
var width = 500, height - 500;
var xValue = function(d){ dlol};
var yValue = function(d){ dl1]};
var xScale - d3.scale.linear();
var yScale - d3.scale. linear();
var xAxis - d3.svg.axis().scale(xScale).orient("bottom");
var yAxis - d3.svg.axis().scale(yScale).orient("left");

W W W Ww W Ww W W

S LOAONOOUD & WN

W N

function chart(selection){
selection.each(function(data){

xScale.range( [0,width ~ margin.left - margin.right])
.nice()
.domain(d3.extent(data, xvValue));

yScale.range( [height - margin.top - margin.bottom, @])
.nice()
.domain(d3.extent(data, yValue));

RN & WNM-

var svg - d3.select(this).append("svg")
.attr({width:width, height:height});

orohnononOonononOnn

var canvas - svg.append("g")
.attr("transform","translate("+margin. left +","+margin.top

var dots - canvas.selectAll("circle")
.data(data)

.enter()
_annend(V"circla') .

Line 1, Column 16 Tab Size: 4

Thursday, March 20, 14



Overview + detail
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Overview + detail
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http://www.vcbio.science.ru.nl/en/image-gallery/show/labels/print/PLO016/
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http://www.vcbio.science.ru.nl/en/image-gallery/show/labels/print/PL0016/
http://www.vcbio.science.ru.nl/en/image-gallery/show/labels/print/PL0016/

‘w Image Browser 3
File Opbtong

§ Imago Browsor 3

Overview + detail

Fie Options

=10 x|

Fie Optons

Link

borrowed from C. North
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Focus + context
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Robertson and MacKinlay, “Document Lens”
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Focus + context

Robertson, MacKinlay, and Card, “Perspective Wall”
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Focus + context

Expudia Traval
Fashion M|

FreeAgem
Free Merchant Business

Free Shop
Furniture

Garden
Gateway 2000
C Georgia Tech
D Google Search
E Guru Net
FHiFi
G
| HotBotSearch
M HotJobs
N Hot Office
P |CQ Online Communication
S Info Space
Internet Movie Database
U iqvc Shopping
Land's End

Lonely Planet
Lycos

Maszzachusetis Irstiule of Techro bgy
McAtee Anli-Virus

Marcaln Shopping
Miretprirg ISP

v

Bederson, “Fisheye menus”
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Focus + context

Expudia Trawl
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Size

I HotBot Search

Position on screen: ()

Left Bottom Right ' . M HotJobs
Minimize windows using: | Genie effect 18] . N Hot Office

™ Minimize windows into application icon P [CQ Online Communication
# Animate opening applications S Info Space

M Automatically hide and show the Dock
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Bederson, “Fisheye menus”
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Focus + context

-'_"L| Table Lens: Baseball Player Statistics
Calculate: nHitg" / "At Bats" = ".IE!;".-"g"
v Career Awv T'eam Salary 87
2 Fn - ]
- I . -
Larry Herndon 0. 24734983 0. 27282876 | | [225
Jesse Barfield 0. 2886248 0. 27265818 | | | [1237.5
Jeffrey Leonar 0. 27850238 0. 27260458 | | | [°00
Donnie Hill 0. 28318584 0. 2725564 | | | [E75
Eilly Sample 0. 285 0. 2718601 | 1F:
— = .
2 — :
= == =
fr — :
- et —— |
3 -k = -
Howard Johnson 0. 24545455 25232068 | | | [287.5
prndres Thomas 0. 250774 1. 25219594 | | | [75
Eilly Hatcher 0. 25775656 1. 25211507 | | | 110
Omar Moreno 0. 2339833  BE18020 | | | pa
Darnell Coles 0. 2725528 25153375 d | 105
FF FEEEE -~
E - B = - -
o  F O
Row 304: Mike Lavalliere; Column 20: Put Oukts Value: 468 810 -- 2183

Rao and Card, “The Table Lens: Merging Graphical and Symbolic Representations in an Interactive Focus+Context Visualization for Tabular Information”
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Visual transfer functions
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borrowed from C. North
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isual transfer functions
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Visual transfer functions
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Visual transfer functions

1 ‘/’ I = g w— e e
- > s
H -— . -
n " e T —
! ’ - p—— v-"""‘o—":.-w"-'
-~ - PRI
) — - ',-"'..--‘-:'; —
T w— N a— pr B
' /-' p———
3 - e g e 7
' e - o v ST
: - = ——
. . ——
: i o i
E ;‘. i W
. o . ton New -
) ! o ’
'
p— X
4 - foas—
; ) gt ™t
E -’ e T Wby
' o a—— ’ '.‘—”‘
: - ’__,,.u‘ o (3
et - - \
- - p..-"
- ~———
‘_,—:;...-—' P“"-'. \ w - Taphinammt 31 O bor
- % —— e L
——— p—— L .
— - ! bbb
P '.-".‘. - |~."" “?-—“;
' App e
J—— _‘8 p— R—— Drare e .‘.?-s\...n:'---- - -o-..:.;.._
g vl ’ Py . Lan b - U (g —— —
- N L
- _"‘"v - - bt of N o
) . .
% lrein Wats Lo
n oy vt My ) Wby . L T —
Bt aibad ’ e prochack wrbleg —— N
- it [ / . " R
P R ~ ’ .
T e b e Ny / i o Tozbaca org B i focbacs’s bleg’ Tow B o Oy M e
X . ,
— Tt Tew il & o * "1 Donlga B v okt Tk mg Outiade S Bon A Webdog n p
- \ \ \ WY - Rt b
b d Wl e D Kot b . - S\ ’
N s —— ~ 4 Neass - ‘.“ . . incnd fam Bt bk e ducan nober bos wnecs AN Sgur b Sl Dgerns
. P 0 d — #(}dx Ovvman AWeblag L o O N, s e
LI S —— P ht...?.- » . - P
\ L - o —~
/ — —gue Dt By o - -
. ! T iy -
e
T et | sl Sevans S Pl
I -t
VANt » .
P— <
’
. b - '.
u:“"“" - -t -
g LA - — peer W v
~'
’ ——
- .1-0-’ )
L . — —

—— Tt
- . — h‘-'-—-s.. LA
M
h ' .\‘ —— N — r
:\ . e . N N..‘.%--n-.
S~
. —

~ -~

P (e P ~— “‘b..._‘ N

A - s TN g ] D .
. ~ \ Wbt vt e -
5 ‘-. . T ——— [ —]

= — - .

. ey - —— Voo o L

~ — S—— - ————

- - S T T——— e

Fish-eye

X S . 2 oo™ -
? — -
--r--*:—-‘:'”-:\ (i S L v =
} it .
- Bowp

i
R ] — g - :"_’," /
.

- -
.4-"—“" . pa—— e -
— Do L L it pane - -
— X i ’ P = .
L e o
' .'..'- . - = o
- P Sy b
T ne — / .-
— —
— —
. o — -
s S - —
i+ WP I p - = '/'-

borrowed from C. North

Thursday, March 20, 14



Visual transfer functions

Magnifying g |aSS borrowed from C. North
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Focus + Context
Screen

Baudish, “Keeping things in context...”
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F+C versus O+D

Focus + Context Overview + Detail

+ space efficient + scales up to much larger data

+ smooth transition between detail + multiple overviews possible

and context + easier to implement

- distorts the view - detail and overview are disconnected
- content moves differently than the - replicates data

mouse - takes up more screen real estate

- zoom factors are usually small
(otherwise the distortion is large)

borrowed from C. North
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Navigation strategies

detail only detail without overview
pan and zoom detail or overview
overview + detail detail next to overview

focus + context detail with overview

borrowed from C. North
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