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human abilities

computation
per person



“The most protound technologies
are those that disappear. They
weave themselves into the tabric
ot everyday lite until they are
indistinguishable from it. **

—Mark Weiser, 1991



Ubiquitous & Pervasive Computing

Why Bodies Matter

themes for interaction design

Making progress
building a culture of prototyping

Opportunities

research into design tools



Thinking Through Doing
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Ubiquitous & Pervasive Computing

Why Bodies Matter

themes for interaction design

Making progress
a culture of prototyping

Opportunities

research into design tools



6 .
Organizations manage
themselves by managing
their prototypes *?
—Michael Schrage



i | ———— -~

e I

Thmkmg Through Protctyplng

= 00, &

]
! ="

ﬁ. F-L‘TME JiALs

i

-

F;’:#N}




Prototypes

Approximations of a product along some
dimensions of interest

Goal is not artifact - it's feedback

. Personal

« Design team
- Usability
- Clients

Structures innovation, collaboration, and
creativity



Three Distinct Prototype Genres

L ooks-like
Works-like

Experience



Prototyping & Design Thinking

Working it through, rather than just thinking it
through

“Essential medium for information, interaction,
integration, and collaboration”

“Conversations with materials”



Evaluate
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Video: d.school course

“Experiences in design thinking” - day 1
nterview a partner about their wallet

Distill the essence of their wallet experience

Drototype a new wallet
Test it with a user

..allin an hour
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Mission Statement

Build tools and techniques to help field biologists
collect, organize, and share their information.



Outline

Fieldwork
studying field biology researchers

J

Interaction Techniques
mobile capture and access

Future Work

designing ensemble interactions



Need Finding

What do field biologists do?
Do they work with anybody else?
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What tools do they use?

What is their work environment like?
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Tracklng Samples and Specimens

Sharing is Important.... However, notebooks
can be locked away forever (good & bad)



Structured Interviews

Interviewed 20 Biologists (Stanford, JRBP, CalAcademy)
In-depth interviews with 10 Stanford Biologists

Analyzed 471 notebook pages from 13 notebooks
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Paper Notebook, Data Entry, Capture Heterogeneous Data



Properties of Paper Notebooks

Paper notebooks are a central organizing artifact
Notebooks contain heterogeneous content (tables + text)

- | - "‘/ '.\ ",,

+ Reliable, Robust, Easy to Browse, Flexible Input,
Readable Outdoors, Portable, Infinite Battery Life

Disadvantages

- Static Organization, No Text Search, No Redundancy,
Difficult to Share



Combining Advantages

® Paper Notebook [Robust, Battery, ...]

l

4

1

& Computers [Search, Storage...]




Digitizing Pen Technology

Oft-the-shelf digital pens
Benefits
* Backup of Notebook

* Handwriting Recognition

* Easy to Share Notes

* Novel ways to
O /
store and retrieve notes A

* 10x Cheaper + 10x Longer Battery Life
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10 Nokia SU-1B Digital Pens

Two TAs, One Professor

?

Nine students



Field Resources Limited
Time (Daylight hours)
Labor (Always need more hands, assistants)

Results

Transportatlon (|-||ke for |ong dlstances)

L e - .
S 3%

More time and resources back at the lab //
Digital Pens suitable for both field and lab t



Collaboration
Data Capture & Access (Photos, Notes)
Experimental Methods




Do

cent Training

T L, TS
NRR Lo

Biology 96A/B Jasper Ridge
?‘ B -;_‘ sy

VY

o4

Collaboration (Researchers, Docents...)
Biologists are Mobile

Environmental Sensing



Digital Camera Traps

PN - : :
& Companion Project to

AL, e Professor Rodolfo Dirzo’s
Sy L Camera Trapping Project
:{I f Led by Myself,
* o RO Gary Nielsen, & Bill Gomez

Gain Trust
+ Gain Research Experience

- Opportunities to
Deploy our Tools



Digital Camera Traps

o T FILE NAME: IMG 0440.JPG | DATE: 2005-09-
07 19:55:00 | CAMERA: Canon (Canon EOS
: DIGITAL REBEL XT) /| RESOLUTION: 3456 x
3 2304 | NATIVE FOCAL LENGTH: 18.0mm
/ > (35mm FOCAL LENGTH: 28mm) | FLASH:

Flash fired, compulsory flash
mode | EXPOSURE TIME: 0.01
- sec | METERING MODE: Multi-
1 o\ segment | EXPOSURE MODE:
Manual | WHITE BALANCE MODE:

LT

g o
L3
v

Digita

Auto | APERTURE: F5.6 | ISO SETTING: 400
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Alternative Paper Formats (Posters, Maps...)

Remote Monitoring
Network Connectivity @ 14246 ft



Time with Biologists
Novod _ljan05| _[Mar0s _|May08 _ Liuios| _ [Sep0s

Interviewing, Studying, and Working With Biologists (329 hours)

Contextual Inquiry and Interviews 41 hours, 20 different Biologists
Bio96A/B JRBP Docent Training 120 hours

Bio175 Los Tuxtlas Rainforest 120 hours

Digital Camera Trapping 8 hours

White Mountain Research Station 40 hours
Discussing Ideas and Demonstrating Prototypes (10 hours)
Studying our Technology (35 hours)

User Study with 14 Biologists x 2.5 hrs

Total of 374 hours over 12 months (~7 hrs per week)
Continuing to talk to and work with biologists



Outline

Fieldwork
studying field biology researchers

J

Interaction Techniques
mobile capture and access

Future Work

designing ensemble interactions



Motivation

Access is not

Capture is easy, but...
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per person



1 Automatic Association
Notes + Photos associated by Time
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Back at the Lab...

¢ Ron Yeh - UserStudy - ButterflyNet
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Multimedia Spreadsheet
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Physical + Digital
Ensemble Interactions

Hotspot Association
Navigate by Pen
Send to Spreadsheet by Pen

Paper as a Backup for Digital (Browsing)



14 Participants (Biologists)
Participant Feedback:
+ Automatic Capture and Correlation
o Handwriting Recognition with Data Sheets
o GPS and Sensor Data Integration :

-
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ButterflyNet: A Mobile Capture and Access
System for Field Biology Research

Ron Yeh, Chunyuan Liao,
Scott Klemmer, Francois Guimbretiere,
Brian Lee, Boyko Kakaradov,
Jeannie Stamberger, and Andreas Paepcke




Outline

Fieldwork
studying field biology researchers

Interaction Techniques
mobile capture and access

Future Work

designing ensemble interactions




Supporting Design Education




Semi-Automated Data Entry




Hybrid Electronic/Paper Notebook
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Summary

ButterflyNet provides technology support for
the growing problem of mobile information
capture and access

Open Source Software Project
Broader Impact

* Medicine, Anthropology’, HCI...

Looking for Potential Collaboration in our
current / future projects
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