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Stackables:

Combining Tangibles for Faceted Browsing
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Motivation

= Decision making
— Buying computer equipment, choosing books for a library...
— Need to balance rich set of options

— Collaborative process in small groups
— People with varying priorities and skills involved




Motivation

= Faceted Browsing & Search
— Looking at data from different conceptual dimensions

= Technical attributes, author, price, ratings, book genre ...

— Incremental refinement by restricting facet values

" Challenges of faceted information seeking Uls
— Decision makers start with private exploration and selection
— Need to communicate facets to collaborators
— Fluidly share, transfer, and manipulate them
— Work in closely/loosely coupled way
— individual + collaborative
information seeking Uls needed

= |dea: explore tangible interaction




STACKABLES

" Make facets & values graspable

= Physical Widgets with controls
for faceted browsing

= Stacking metaphor: build query

= Can be manipulated, shared,
transferred

= By individuals and groups

= Used for negotiating results




Our Proposed Solution: Stackables
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Result presentation
(e.g., display, screen)

- Workplace
- (e.g., office desk)
= =




Our Proposed Solution: Stackables

Combined facet tokens
(on ground plate)

Individual facet tokens
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Our Proposed Solution: Stackables
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Related Work: Web-based Faceted Browsing
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Features
Clear
¥ Zoom Lens
! Image Stabilization (11)
! High Sensitivity (7)
! LCD Display (7)
| Dptical Zoom (7)
_! Photography (8)
| Standard Zoom (5)
> See more...

Brand
| Mikon (3)
! Canon (9)
| Sony (3)
| Olympus (3)
! Fuji (3)
| Kodak (2)
! Opteka (1)
» See more...

Megapixels

/5.9 MP & Under (2}
Bt T.OMP (2)
Bto Q9 MP (2)

I 10t0 119 MP (11)
1210 13.9 MP (5)
1410 15 MP (3)
16 t0 17 MP (1)

Price
« Any Price

\

Nikon D3000 10.2MP Digital SLR Camera with 18-
55mm /3.5-5.6G AF-5 DX VR Nikkor Zoom Lens

Buy new: $549-85 $489.95
18 new from $486.96

i 42 usedfrom $325.99

25 to § 400

Optical Zoom
I 3nto 3.9% (12
- dxto 5.9% (1)
! Bxto 9.9% (1)
I M13x & Up (4)

Condition
Mew [24)
Used (22)
Refurbished (10}

/

In Stock
Fededededs [ (284

See newer model of this item

Eal

Canon Digital Rebel XTi 10.1MP Digital SLR Camera
with EF-5 18-53mm f/3.5-5.6 Lens (Black)

2 new from $749.00

39 used from $300.00

Frrodoindlr v 67e)

See newer model of this item

Canon Digital Rebel XT 8MP Digital SLR Camera with
EF-5 18-55mm f3.5-3.6 Lens (Silver)
G

new from §749.00
25 usedfrom $260.00

L Syt e—— ool (v (545)

Canon Digital Rebel XSi 12.2 MP Digital SLR Camera
with EF-S 18-55mm f/3.5-5.6 IS Lens - Black

Buy new: $716.00

12 new from §679.00

54 used from §373.50

Onty 10 left in stock - order scon.
Fodododods [ (779)

See newer model of this item

wn

Olympus E-P2 12.3 MP Micro Four Thirds
Interchangeable Lens Digital Camera with 14-42mm
/3.5-5.6 Zuiko Digital Zoom Lens (Electronic View
Finder not included)

Buy new: $+899-99 $459.95
7 new from $459.95
6 usedfrom $405.00

Get it by Thursday, May 24 if you order in the next 7 hours and
choose one-day shipping.

Onty 1 left in stock - order soon.

Fededededs 1 (10)

Eligible for FREE Super Saver Shipping.

Nikon D60 10.2MP Digital SLR Camera with 18-53mm
13.5-5.6G AF-5S DX VR Nikkor Zoom Lens

Buy new: $1,049.99
6 new from $819.00
39 used from $325.00

Sony A390 Digital SLR Camera - Black
Buy new: $449.00

Bnew

7usedfrom $394.98

In Stock

Holrdrind & 22

Canon Digital Rebel XT 8MP Digital SLR Camera with
EF-5 18-55mm £3.5-5.6 Lens (Black)

2 new from $420.00

21 used from $297.99

Frdoininlt (¥ (545)

See newer model of this item

Sony Alpha A230L 10.2 MP Digital SLR Camera with
Super SteadyShot INSIDE Image Stabilization and 18-
55mm Lens

B usedfrom $290.00

Hrdoiotolt [ (34
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Related Work: Web-based Faceted Browsing

WOMEN MEN

Home [ Men Shoes

Shoes
Athlatic
All Athlatic

Runmning

All Running
Lightweight/Minimal
Motion Control
MNeutral

Stahility

Trail

Training
All Training

Hiking/Walking
All Hiking/Walking
Hiking

Walking

Sport
All Sparts
Baskeathall
Tennis

Golf

Featured Brands
Mike
Mew Balance

Merrell

JUHIORS KIDS BRANDS SALE SPECIALTY SHOPS GIFTS FOR DAD

Hiking
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4/ NARROW BY:
Size & Width | Color
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\ SORTEY: FEATURED | NEWEST | PRICE | SALE | CUSTOMER RATING

HIKI

¢ Price ¥ Brand

¥ Store Availability *

5100-2150 Keen Footwear
The MNorth Face

Timberland

3 ITEMS

[} | Change Selections
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PAGE 1
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Kean "Woyageur Mid" Hiking Boot
[(Man)
EUR 59.71

The Morth Face 'Hedgehog GTX
HCR III' Hiking Shoe {Men)
EUR 99.73

NEW MARKDOWN

Timberland "Chocorua’ Trail Boot

Was: EUR 102.0&
Mow: EUR 82.69 1506 OFF

PAGE 1
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Related Work: GUIs for Faceted Browsing & Search

INITIAL

20 years of research in interactive query refinement

— Filter/Flow

FindFlow

FILTER { FLOYY INTERFACE

[Location |[manacer ||[ sarary || TimiE | [More—

[ Tl [¥] [MAMAGER]X]

: FindFlow

481

D

Raombea

fudelresRent

Ling

N7

oL

facets as water filters

Tsuluba City, Matsushir
Tsukuba City, Azuma

Tsukuba City, Azumacld
Tsukuba City, Toukouda)

Tsukuba City, OOsone

[CHEH OUEEY | [[CLEAR FLOW | | FLOW ]
Cogyrghit 1991 Human - Conpater Intersction Leborstary, Unaversty of Maryland. A1 Rights Ressrved

113

2 {IEm#ER o EmiiK

Tsuluba City, Kasuga
Tsuluba City, Kasuga
Tsuluba Ciy, Kasuga
Tsuluba City, Kasuga
Teuluba City, Kasuga
Tsuluba City, Kasuga

[ 2

288

2L EHEFER o
Taukuba City, Sakura
Tsukuba City, Kasuga
Tsukuba City, Kasuga
Tsuluba City, Kasuga
Tsuluba City, Kasuga
Taukuba City, Kasuga

%0 S%60000

Saolﬂ

A

73
T

D IHEM o CEWEE o«

Tsukuba City, Sakura
Tsuluba City, Amakubo
Teuluba City, Amakubo
Tsuluba City, Amakubo
Tsukuba City, IKorai
Tsukuba City, Kurihara

sl
A
10k ..(5)

2 < ik o < A

Tsukuba City, Kasuga
Tsukuba City, Kasuga
Tsuluba City, Azuma
Tsukuba City, Mamiki
Tsukuba City, Marniki
Tsukuba City, Marniki
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Related Work: GUIs for Faceted Browsing & Search

= Zoomable Uls
— FacetMap [Smith et al. 2006] =
— Facetlens [Lee et al. 09] N
— TimeSlice [Zhao et al. 12]

— FacetZoom
[Dachselt, Frisch & Weiland 08]
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Related Work: Tangibles for Information Seeking

= Navigational Blocks
— Early tangible faceted browsing interface

= Tangible Query Interfaces

— Physical widgets for attribute control

= Venice Unfolding

— Tangible Ul for faceted
geo-spatial data



Related Work: Tangibles for Information Seeking

= Cartouche [Ullmer et al. 10] =
— A generalization of tangible menus

= FacetStream [Jetter et al. 11]
— Collaborative usage of tangibles




Related Work: Combing and Stacking Tangibles

* Horizontal combination

— Siftables
— Sifteo Cubes (www.sifteo.com)

B0 g

— Video Editing [Zigelbaum et al. 07]



http://www.sifteo.com/

Related Work: Combing and Stacking Tangibles

= Vertical combination
— Stacks on the Surface

— Lumino
— CapStones and ZebraWidgets

— Tangible Programming Bricks

— TimeBlocks



Stackables: Design & Interaction

Stackable Facet Tokens

Main building blocks are stacked to form queries

Similar abstract box shape for all facets (numerical + categorical)
Facet type can be re-assigned, values adjusted at any time
Arbitrary number of facets and facet values

Color display + 2 input wheels + touch button

16



Facet Selection





Interface Design: Categorical Facets

Children's litera...

Comic science f...

Disch, Thomas ...
Divakaruni, Chit...

Dokey, Cameron
Donaldson, Ste...

Chivalricroma... Conspiracy

Comedy Crime fiction
Comic fantasy Cyberpunk
Comic novel Dark fantasy

Ii

Andre Norton ...
Academy Hono... Anisfield-Wolf ...
Alex Awards Anthony Award...
Ambassador B... Anthony Award...

American Book... Anthony Award...

Dixon, Larry Douglas, Drake

Doctorow, Cory  Douglas, Lloyd C.

Doctorow, E. L. Douglass, Sara

French

American English German

Bokmal Hebrew
Chinese Italian
English Japanese
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Interface Design: Numerical Facets

Pages

288

Nr. of Awards

2
SRR = s

1930 1931 1933 1934 1935 1936 1937

Yeaf

1934 - 1937

1934 1935 1936 1937 1938 1939 1940

Price

10,00 - 11,99

"
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Interface Design: Idle Mode

1930 1931 1933 1934 1935 1936 1937

Year

w1931 -1939
1931 - 1939 = 23 E;

1934 1935 1936 1937 1938 1939 1940 Year

Absurdist fiction Anthology

e e Adventure

Adventure novel Autobiographic... .00 T :
Albino bias Autobiography

*
.

Alternate history Bangsian fantasy
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Adjusting Facet Values — Single and Range Selection

Wn, Geoff Saramago, jose
Sagan, Car| 5aul, john |
Sage, Angie
Sansom, c J-

Sapergia, Barp.
gy

Saunders, Geor... |

Sawyer, Robert J.

Scalzi, John
J
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Single Facet Value Selection: with Upper Wheel

Facet selection

press button to switch between
facet/value selection





Single Facet Value Selection: with Lower Wheel

Value selection

upper wheel is used for
single step navigation





Value Range Selection: Categorical Values
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Value Range Selection: Numerical Values
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Value Range Selection: Numerical Values





Issuing a Query: Stacking facets (AND)
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Dynamic Change of Facet Value Availability

_— —
Towa Israel f
Iran Istanbul
Iraq Ttaly
Ireland J. R. R. Tolkien
Islam Japan

T S
| ——

[ orre—

Autobiography  Biopunk
Bangsian fantasy Black comedy
Bildungsroman  Business
Biographical no... Cabal

Biography Campus novel
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Issuing a Query: Stacking facets (Negation)

Alternate history
Absurdist fiction  Anthology
Adventure Apocalyptic an... ‘]

Adventure novel Autobiographic...

Albino bias Autobiography

TN A
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Issuing a Query





Result Visualization on a Distant Display
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Iterative Design Process & Technical Realization
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Penultimate Design





Electronics Inside

35



Developing the Improved Design

36



Developing the Improved Design
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Stackables: Latest Version
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Stacking Recognition: Reed Switches & Magnets

43



Stacking Recognition: Reed Switches & Magnets

a4



Stacking Recognition: 4 Switches + 4 Magnets / each Side
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Communication
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Some power is also needed...
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% HI 2012 as Interactivity
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Stacgb‘ldes: Faceted Browsing
with Stacked Tangibles
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Ricardo Langner, University of Magdeburg
Jean-Daniel Fekete, INRIA

Raimund Dachselt, University of Magdeburg
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Conclusion: Contributions

STACKABLES

Tangible solution for faceted information seeking
— Tangibles for representing & adjusting arbitrary facets & values
— Can be manipulated, shared, transferred

Visualize queries in a physical form by vertical stacking
— Physical manifestation of result of information seeking process
— Minimized footprint, several towers for multiple queries

Individual and parallel interactions in a co-located setting
— Negotiation of results

Technical solution with potential for generalization

50



Conclusion

= Limitations
— Size still too large, stack sizes limited
— Display angle, focus switch
— Technically complex

= Future Work
— Further look into collaboration issues
— Tackling the visualization challenges
— Generalization for other types of applications (e.g. games)

51
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