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ABSTRACT

Owing to the associative nature of human memortereal
stimuli can often trigger references to past exgeres. We
explore photostorming, a low-threshold tangiblesiattion

to evoke life experiences with visual imagery in a

brainstorming context. Our implementation attemats
evocative dialectie- tangible letters evoking words, words
generating images, images evoking wordahich we test
against traditional brainstorming practices andi@xepas a
catalyst of evocative engagement.
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INTRODUCTION

Because of constraints in time and space, braimstgr is
usually done outside the context it is focusedAmsuch, it
can be difficult to maintain perspective on the cical
reality of the target context. While photographitagery
cannot replace the benefits of real life experigntean
evoke prior experiences in a way that is otherwlisecult,

if not impossible.

The successes of tangible, computer-less evocttas for
brainstorming, like IDEQ’s TechBox [2], demonstrdte
utility of evocative interaction during brainstomgi. We
attempt to extend this range of tools with digdahtent.

SYSTEM

Figure 1: The current photostor ming interface

The photostorming implementation combines characterTESTING

tiles, a carved wooden rolling cart and a compdisplay.
Participants create words from the tiles, placanthe the
cart and start/stop photo imagery on the displaggusvo
buttons on the cart. A cart-mounted webcam relagldiles
and displays full sized images (with black backagbu
from Flickr based on the word(s) the participareated.
When the users are done, they hold down the sttforbu
and a web link is displayed for an artifact of thei
photostorm.

Internally, the system was built entirely in Javaln
combination with the low quality webcam output, the
computer vision module was the least reliable arabstm
challenging part of the implementation (see appeAjli

After ongoing testing throughout the project, therent

system was tested with a group of two, a groughiefe and
two individuals (2 designers, 2 entrepreneurs,seaechers
and 1 woodworker in total). Participants did asketwo

brainstorms relevant to their field; one each wihd

without the photostorming implementation.

Failure

For individuals, photostorming was less succedsfaih an
earlier low threshold software-only prototype ifidee.
Similarly, for group brainstorming, the current
photostorming implementation was not preferred to
traditional brainstorming techniques.



Despite the successfully low threshold of the thlagi
interface, the interaction was too distracting famost
brainstorming. The imagery was too engaging arewdr
attention away from the brainstorm topic. Simitarthe
character tiles, while consistently reported asoyatle,
distracted from the overall brainstorm and were
cumbersome when participants wanted to switch $opic
quickly.

One group reported and demonstrated that the twgaani
worked well when their brainstorming topic was Hair
limited — indicating that the imagery was worth the
attention and time of the interface only for topiksy were
going to delve into deeply, and not for topics theyched
on briefly.

With increased familiarity over time and improverném
the character detection (incorrect detections @&irth
distracted attention to the photostorming interfadés
possible that the attention demanded, and disbracti
caused, can be lowered to more workable levelstth&u
investigation requires improvement to the vision
implementation and a longitudinal study. Howeeaten in
the best case, the heavyweight nature of charélgtenput
remains an issue.

Success

Aside from the failure in achieving its intendedatg the
system evoked a strong and very positive resporma f
participants. All of the testers continued playingh the
interface well after the official study was compleand in
most cases, for longer than they spent on the sitsdif.
Additionally, they enthusiastically raised many gestions
for improvement and additional uses.

At every stage, subjects were impressed by thdtyuaid
utility of the “random” content (Flickr results tired by tag
and sorted by “Interestingness”).

Participants particularly enjoyed the tile intefaot One
reported a feeling of role reversal “the computer i
responding to me instead of me responding to itl Hrat
typically “I'm not even thinking about the words,ym
fingers are just a part of the computer.” Anotparticipant
mentioned that, spending lots of time working with
computers, he frequently finds himself “thinking tiext”
and greatly enjoyed the tangible characters.

Finally, the dialectic between tiles and imagesotigh
words was unmistakable in every test and was ¢learl
factor in the extended post-study engagement itairced.

More often than not, the images evoked new words.

However, every session had at least one obviotarios of

a tile-evoked word. There was also a subtle dialo
between users as they checked out each others wodis
tile-fragments, although, based on our currentistydt is
not yet clear how this affected their actions.

RELATED WORK

Tacit knowledge [1] is an underlying inspirationr fo
evocative interaction. Existing evocative physical
interfaces [2] imply potential for more virtual andike
photostorming. Our choice of a tangible interfacdds on
the relative strengths of physical and virtual raedi
creativity support systems [3] and we directly e
visual imagery as an evocative mechanism [4] for
creativity. Finally, calm technology [5] serves as
fundamental inspiration for our implementation.

FUTURE DIRECTIONS

Having evoked a positive and highly engaged respons
from our initial tangible evocative interface, atbh@ot
completely aligned with our initial goals, we are
encouraged to explore the area further.

Specifically, to address participants’ desire fotighter-
weight and more ambient input photostorming intfave
intend to build a listening implementation to dapl
imagery by culling tags from higher-than-normal dor
frequencies in brainstorming discussions.

Also, based on test participants’ enthusiasm ardtfack,
we believe repurposing the existing implementatfon
language education may be fruitful. The partictpahigh
engagement with the photographs and character (iites
fact, too high for brainstorming), indicates therreat
system may be well suited to situations where high
engagement is a primary goal. In a similar veing o
participant referred to the system as a “visudiaiary”.

More broadly, with the convergence of improvingioel
content repositories and cheaper computing devices,
evocative techniques in the spirit of photostormimgy
afford novel uses of online content outside thektigs
window.
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Appendix A: Vision Process Diagram

Grab a frame from webcam

Generate histogram,
Find highest significant peak (Tile background),
Normalize to this value

Y

Y

Find tile region rectangle

i
i

Convert to black and white
bitmap using a threshold
(can vary by light context)

Y

Detect contiguous regions
(potential characters)

Y

Remove outlier regions

Detect features
of the region
(aspect ratio, total size, etc)
and remove unmatching
templates

Scale remaining templates to match
region size and rank by !XOR summation
between the region and each template

Return the character
corresponding to the highest
ranking template for
each region

Notes:
The mechanism isvery sensitive to rotation shifts.

Because of theirregularity in webcam sensitivity across light
conditions, for some char acters, multiple templates are used.

The use of Scrabble tiles was detrimental because of both the
small character size and the small number close to the
character itself (sometimes detected as contiguous and
sometimes not). They are not recommended for future work.

The vision mechanism was originally tested with images
taken from a digital SLR camera (Nikon D70) and detection
approached 100% across a wide range of light conditions.
After switching to a Creative Livel Pro webcam, detection
went below 50%. Finally, after switching to a Logitech
QuickCam Pro 4000 webcam, and making changes to the
vision process, detection isover 90% in most conditions.



