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How would you react if

you encountered a poster
that looked like this?



Data display principles revealed in the NASA data

Rafe Donahue. PhD. Rescarch Associate Professor, Vanderbilt University Medical Center
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Does the author really
believe |'m going to
read all this?

Data display prmuples revealed in the NASA data

Rafe Donahue. PhD. Rescarch Ass e Professor, Vanderbilt Un y Medical Cer
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Today's plan

* Review design
principles

» Critique posters

* Present poster
with confidence




Posters present a challenge

* Audiences
— Make decisions quickly
— Come and go

* Posters must be lean and clean
— Attractive
— Accessible
— Comprehensible

 Posters must stand alone



Design for the audience

Why are they interested?
What are their backgrounds?
How will they benefit?

What are their questions?




What's your story?

Why is your data analysis interesting?

What data are you exploring”? What variables are
you analyzing?

W
W
W
W

nat’s specific question(s) do you answer?
nat’s your approach?
nat are your assumptions?

nat are your key findings?

How can your work be extended or applied?



Visualize
‘the story”



| -to-R flow In vertical columns

Title & Authors

Flows top to bottom, left to right



ammmmawmmm Using cata o a

el ot o ol Findings for Course Designer Findings for Product Manager

mwmmwmmmmmmmmmm. » Usars txen 8 ‘oeger lisns 1o carplete populs unils * Longer break eguates 10 8 highsr soore
= Users who attempt the test more than 3 times 9o not take it serously * Scme cxams need mprovement as ey are 100 hard

o Keyanens a0 eeyacted Yo Do unls and
Setrodur sscraly

* The d%esesce showa Nt high cerrarca =
SN SKis S0 s vy, Cemerteg,

Catz CEOzfanel

Atterepta_2007:2010 - 4 e, *€201) coamnations - UNITETAIUS O ATTEVST O Ovae

QCOARECT, wd DATE o

Unistatus 2307 3010 - 7 dete soty. IS8040 somarvaions - L% TETATUS 10, UNIT_ 0. v SO 5 Marierance, Twm-g.sum
USIA_© : 0] AALASTIT DN 8 (VR TECRSSNY
Urits -t curs e, 1250 cosmvamons - UNT_ 0 TLE CREATED, ana ACTAE

USErs - 7 dote sot. W22 chsarvationy - USEN D, TLERT 10, end GEVD

CHOMS - 1 dote ot 165 comarvwtionn - T N7 10, CERTIICATE. CALATOR CA™E wt CLENT

Dita 500 were 0ned 1gedher y color coted vanables

Vasiable Defnitions:
UNTETATUS 1D < siving %v oot oo DATE - 2ay of smempt end_ o)
bowrse TITLE - rwma of iemson roduie
UNIT_ID - 430 10 iy Masdn nodue CREATED - dete of ot crmstion
USER 1D - shng i derely e ACTIVE - T o in 4 aoit
GLENT l-”::ﬂ"‘“*“vm DEMO - £ accoant cied e cend
CERTIC, - WO TR w Ml } « Compery
CREATION_DATE - day scomurt wm =ade w“‘m
QCORRECT . 4 of avvwnry Fot wamy covveet

. . -

= POPUN LS a0 Tefred 48 NS WY one
1ar 9000 s, UNos i T s st
togeter

1

3 0% of actva modes tave 3 ieg
(aczens « TU) awecage or Sor dats,
kst soTe deds e foo heed

= Company nanres e ooy
rodaznd af cormpan’s regues!
* Slack e atown He peasrg scone

Findings for Marketing Manager
= Users create accounts on job hunting season.
»  Clerts apen acoounts before rew workess arthe

D e e S I e s B
DArect S0008, INCHTNG 30 EAT 0T IR COOaTY DUBM

avwer by

7% of active TodJes have lews et

D200 10 be NGhly e¥ecive

"
3

o —

- —

Marketing:
l + Stan advertsement & Homoton Sefne summer to win
| ) —= during 0D hunting seascn
- Pess o oot — + Focus more 0n b chenes, rather than indvicual users.
* The masr of T OUEnon Setate’ W OF MERrgIN” Coee * Clowr Aarce i Sawion. Popuier iy e vy N

. ::::‘:-—,,....*»,um,.. SRSCOMMEIng oAb 5 Ny Asnbey of qrenire ¢« Provide an sutomatc recommendation for uears. die o

D UDONE ed Dok WM O 300K Cale 1S 20 oot (rot shown Mee| specfic sntx’ Righ coseison
Sy puma Smtmamean + Update e cusmiculum sot, adc 1he hot, semaove the redendant.
ey + Add peraky 1o more than e atemgns 10 dscourage taking

Noat chava (cormpanie) Ssasie - E : . - MKigle tasts.
mccourts 17 1he saTrrer enloyees oF clerts l L . Product:
- l: » Make harcest 1<% easier
= Manetng o0ns sPouk] Lo KOMSeT o T MOSTYS KNG LD 1D SATET 40 TW
coTEaTy san bext cacteles or i Spporiunly f'L = * Maicn 5,10 arswne <uys 8 comect

= Mt Sty 2008 V00 S68 3 DOSTIVO MM 0N FWESITRNE OUN0 ) NDwarO. * Worry whee 8 comparny parforms realy poorty Team

frfrrgsnga
ffrrrsnar




L-to-R flow in rows

Title & Authors




ClimaTears Goggle System BCM

Anastasia Alex, Austin Edwards, J. Daniel Hays, Michelle Kerkstra, Amanda Shih Baylor College of Medicine

RICE

Department of Opthalmology

Department of Bioengineering, Rice University Cullen Eye Institute
climatears@gmail.com

« 4.8 million Americans affected by Dry Eye (DE) disease !
« DE caused by tear production deficiency or excessive tear evaporation ?
« DE research limited by lack of:

Concensus on diagnostic criteria and tests that define DE

Control of ambient conditions affecting DE test results
+ Low-humidity environment induces DE symtoms useful to DE research
« Current method:

Costs up to $2 million

Has limited locations

Exposes entire body to adverse conditions

Mission: To create a low-cost, portable device that
controls the relative humidity around the eye while
recording blink rate, providing a standardized
environment for clinical and diagnostic DE testing.

Design Criteria
Control Relative Humidity (RH) | 15-40% % 3%
Monitor Blink Rate | errors S 5%
Manufacturing Cost | < $1,000
Goggle Weight | < 0.45kg
Conditioning Pack Weight | < 2kg
Set-up Time | < 10 min

Device Evaluation C|inica| Evaluation CTGS Use Increases Eye Surface Irregularity

Tests were performed to evaluate the ability of the CTGS Ocular tests before and after CTGS use:
to create a localized desiccating environment. - Visual acuity

Desired RH Maintained within 3% RH Tolerance #Fluorescein tsar it bteakupy ime
« Corneal topography (SRI) [Fig. 2]

—15% « Kinetic topography (tear film stability)

Desired RH achieved _S « Tear meniscus measurement (OCT)
within 5 min —d0% « Manual tear collection (tear composition)
- Blink rate att = 0, 45, 90 min [Fig. 3]

Testing conditions:
« 5 normal patients, 5 DE patients

+ Goggles worn for 90 minutes ' " "
+RH set to 23% CTGS Use Increases Blink Rate in DE Patients

Figure 2. Surface Regularity Index (SR) before & after CTGS use.

Relative Humidity (%)

Potential confounding factors: Bl
+ Small sample size (n<30) :':—]
« Age variability amongst subjects
« Whether or not DE subject was on
0 5 10 15 20 25 30 treatment plan at time of test
Time (min) ‘e ® w w wm W m w
Figure 1. RH in the goggles with desired RH set at 15, 23, 33, and 40% RH. Time (min)

Figure 3. Blink rate in subjects over 90 min in CTGS

Blink Rate (blinks/min)

1. Air Pump

Thermistor Humidity Sensor

The ClimaTears Goggle System enables:

. 2 « Standardization of testing conditions for both clinical and
2. Desiccant beads remove (’ research applications

moisture from air Automatic recording of periocular temperature, relative
humidity, airfflow and blink rate
Control of relative humidity between 15 and 40% + 3%
3 Manufacturing cost of <$700 per device compared to
J >$1 million for the leading competitor’s product
Electrodes on back

A clinical pilot study using the CTGS showed signi cant

increases in DE symp ing potential use of the
device as both a diagnostic and research tool.

4. Streams mix and
airflow is recorded

3a. Motorized valve controls 1."Definition and Classification of Dry Eye Disease: Report of the Definition and Classification
. Subcommittee of the lnternational Dry Eye WorkShop (2007)" The Ocular Surface 5.2 (2007,
the amount of air sent to 3b Humidifying beads 75-92. The Ocular Surface: A Review Journal for Clinicians and Reseaechers. 2007
2. Dry Eye Disease (DED) Report. Rep. Custom Business Development & Management Technology.

humidifying chamber add moisture to air 5 Now. 2009, Web. 19 Oct. 2010

5.Sensors in goggle gather s ———
data, send to microcontroller | D Gy ex proyoct wn

Eye insteuss o By




Centered image & explanations

Title & Authors
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Motivation

Research efforts in genomics
have left us the blueprints for
all the molecular machinery
in many different organisms.
Now we have to discover
what it all does.

One popular approach is to
accelerate the rate of
discovery by comparative
analysis.

Understanding protein
function is critical to the
rapld and automated
development of more
effective drugs.

Principal Factors

Deduce protein function by
Identifying substructures
that correspond to known
motifs

Current methods are heavily
dependant on the sequence
of a protein's amino acids.

Structural properties are
critical to protein function

Problem Statement

We seek to develop efficient
methods for effective
comparative analysis.

Given a three dimensional
motif of known function, we
seek an algorithm to compare
this motif with other proteins
in search of one with similar
function.

Algorithm Roadmap

e

foare = ——P eolutionary Trace

Geometric Hashing

ilICO FUNC

Evolutionary Trace Roadmap

Geometric Hashing Roadmap

Evolutionary Trace

Developed to isolate
functional motifs in proteins

Geometrlc Hashmg

Pattern Matching Algorithm

Functional amino acids are

often conserved in similar Matches Points by Structural

proteins Decomposition
Motifs are identified initially
as residues in a Multiple Points to be matched are

Sequence Alignment (MSA) stored in a Hash Table for fast access

AGCTYGCLVAVGTYACGVC hl
CCCYGACLGGCGTCACGGT c £
TACTGLCAVACGTCACGTC :> GLEAV
GACGGACCVL1GTYACGVA VL
ACCGYGCLVACGTYACGTG * *‘.

Decomposed Components are
reassembled as they are matched

The most conserved residues in the
Multiple Sequence Alignment are
isolated as a motif

Largest matching structures

Isolated motifs are mapped
are stored for return to the user

onto the protein structure

Optimizations

L)
o~

Conserved motifs can be
structured as a Phylogenetic
Tree

Eliminate residues of incorrect

Clockwise from top: the Myoglobin Active Site, the user aligning a structural
‘match, two aligned motifs, two smaller aligned motifs, the user selecting a
motif to search on type

Individual Sequences

tional Annotation Using Evolutionary Motifs

‘~-c: Brian Chen', David Kristensen’, Olivier Lichtarge’, Lydia Kavraki*’ {brlanyc, kavraki}@cs. r|ce edu | {dk131363 Ilchtarge}@bcm tmc edu

Results &
Future Work

Geometric Hashing is a
powerful tool for structural
database search

Search one protein for one
motif in a matter of seconds

Optimizations can drastically
reduce search time hours to
seconds

Very high sensitivity and
specificity

Homologs commonly exhibit
common motifs

Improve on Geometric Hashing
for Evolutionary Motifs

Develop new optimizations for
Geometric Hashing

Automate the search for motifs

Affiliations

'Rice University, Dept. of
Computer Science

*Baylor College of Medicine,
Dept. of Molecular and Human
Genetics

’Rice University Dept. of
Bioengineering

Physical &
Biological

Computing
Group

RICE
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Eliminate impossible matches

COMPUTER
SCIENCE




Two fields in contrast

Title & Authors







Make the story accessible

* Use informative headings
— Generic: Results
— Topic-oriented: Houston geography and crime
— Informative: Crime widely dispersed across Houston

* Reduce jargon



Arrangement

1M aragragr
(:_ - ,_,J
2 0 » R o ¢ B ¢ |

Contrast Hierarchy White space



¢ Size
« Shape
» Color

« Shade
* Proximity




Controlled Morphing Using Mass Distributions

Tao Ju (jutao@rice.edu), Ron Goldman (rng@rice.edu)

Morphing

Morphing trantforma ana target shape into another through transitons
epresented by avarasging the tirget shapes

Rational B-spline Surfaces

Rational B-spiine surfaces also consist of points with masses. The following morphing
sequanca depicts the different between linear averaging and weighted averaging

Surface Examples

Here is an example whare two f30e models are momhed with different mass
distributions

Linear Averaging. produces wriggles in the middle of tha momh
Wolghtad Averaging: generatas smooth transition botween targets

bERN X

Mass Assignment

By varying mass distribution on the largets, we get different morphs. We can compute
the appeopriate masses so that the morph passes through a given point at a given time

Unitorm mass dstnbubon (knsar aAVeraging)

Non-uniform mass detritution (by frame interpatation)

————

Extensions

Averaging Schemes

Linear Averaging Waighted Averag

tha geomaty omor 1. Tak

g the center of mass

rabla speed of morphing <. Controliable speod of morphing

(Groator affinity for bigger mass)

Rational B-spline Curves

A rational Beapline curve are stion of control % with

masses (warghts) These ma

ted along the curve 5o that

AACH POl 0N (e curve has it Own mass (i.e., frame Interpolation) 1. Morphing through multiple frames al given times. By computing mass
A ey Vi 1 1. Robust intarpotation. Forany P and ¢ distributions on each frame, 3 péece-wise morph can be constructed by
ar Averoging Waighted Averaging [ the marph always stays inbetween weightad averaging in which the speed of the morph & confinuoas.

Pl '. tha two largels E
L=0 ' P m 2. Smooth interpolation. The morphing 2 Morphing among multiple targets. Using barycentic coordinates, he
P..p i f PP l1-%) function s infinitely differentiable at morph can bet controlied similarly by interpotating an intarmediate frame.

the interpolating point

Conclusion

Treat rational 8-5pine curves'surfaces as collations of poinis with masses.

\(Z»

Use wesghtad averaging instaad of knesr averaging 10 take point Masses
into consideration

T AYRIIQING PrOJuces wighes | orph, white

55 ! M different parts of
A 2 Customnize the momh by assigning different massas to different p
SISO sovies the problam by yvary apond "

the curves/suripces

— B s ——
——




Hierarchy

L | 1
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Enables audience to discern relationships



Bulleted List Layout

This is a primary bullet.

This is a secondary bullet.
= This is subordinate to the bullets above it.

= This is subordinate to the bullets above it.

This is a primary bullet.

This is a secondary bullet.




Bulleted List Layout

This is a primary bullet.

This is a secondary bullet.

This Is subordinate to the bullets above It.

This is subordinate to the bullets above it.

This is a primary bullet.

This Is a secondary bullet.




White space

Directs gaze
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Polygon Reduction

= Eliminata polygon

vorticos logothor

10 bo in momory

o Infooniblo to
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Spatial Sort
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Adaptive Out-Of-Core Simplification

Scolt Schaefer (sschaefe@rice edu), Joe Warren (jwarren@rice.edu)

& Simplo rocursive rule that gonorates the curve

In figure 4 (top)

® Producos o curve that fills all of space

Induces a linoar ordoring on spaco Artitrary
points can bo sortod oasily

® Allows raduction algorithm 1o know whon
information is locally completo and o safo
reduction can be porformoed

Implamontod a6 o varation of an out-of-coro

morgo sort

o Ordor

vorticos

using spatial sort (abovo)
® Add varticos c

sin

no al a limo lo quadiron

0 oxpanding until vartices lio in

soparato nodes

® Whon out of mamaory, colls ) & comploto

node with smallost error to roclalm space

® Uso curvature dependent error motric 1o

prosorve fino dotalls

® Gonorate ono reprosentativo \ x for all

leaf nodas in troo

® Connoct line segmonts 1o roprasentative

vortices to create final curvo

Examples

airg undonm gy (medde )
Tt Of popgone (apprusnatoly
hrd prosarves fne sotats

samping (e | and adaptiee aampsng (1ght) 1 the
the modnls sppear very smmidar Howeve, 0 t088.008
vord Lry e arlaptive mesthoe. which the urdorm methee canret reproduce

Conclusions

® Adaplivo mothod con reduce large polygonal modals

®u Only roquires local Information to simplify o modal

® Prosorvos small scalo features that uniform reduction cannot
u Parforms as woll os

optimal in-momory lechnique using only a small

constant amount of additional space

Acknowledgements
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the Digital Michelangelo Projoct for the modals of David and St. Matthew, and
Cyberwaro for the modal of tha horso




 Therapeutic Systems and Technologies —
— Dorin Panescu, Refractec Inc., Irvine , CA, Chair, Cardiac
Catheter Ablation

— Jean-Yves Chapelon Ph.D., INSERM, Lyon, France, High
Intensity Focused Ultrasound for Prostate Tumor Ablation

— Rahul Mehra Ph.D., Medtronic, Inc. Minneapolis, MN,
Cardioverter-defibrillators, Tachyarrhythmia Research

— Tim Mclintyre M.S.,Manager, St. Jude Medical, St Paul,
MN, Medical Device Industry R&D and Management

— John Pearce Ph.D., ECE Department, University of Texas,
Austin, TX, Electromagnetics and Acoustics Applied to
Medical Devices

— Kouros Azar M.D., B.S.BME, Thousand Oaks, CA,
Reconstructive Surgeon

— Reese Terry M.S., Co-founder/Board Member Cyberonics,
Inc., Houston, TX, Neurostimulation Devices



Therapeutic Systems & Technologies

Dorin Panescu, Chair
Refractec Inc., Irvine, CA

Cardiac Catheter Ablation
Jean-Yves Chapelon, Ph.D. John Pearce, Ph.D.
INSERM, Lyon, France University of Texas, Austin, TX
High Intensity Focused Ultrasound Electromagnetics and Acoustics
for Prostate Tumor Ablation Applied to Medical Devices

Rahul Mehra, Ph.D.
Medtronic, Inc. Minneapolis, MN
Cardioverter-defibrillators
Tachyarrhythmia Research

Kouros Azar, M.D., B.S.
BME, Thousand Oaks, CA
Reconstructive Surgeon

Tim Mcintyre, M.S. Reese Terry, M.S.
St. Jude Medical, St Paul, MN, Co-founder/Board Member
Medical Device Industry R&D Cyberonics, Houston, TX
and Management Neurostimulation Devices



* Legible

* Large

» Succinct

» Parallel

* Conservative
» Consistent

Istockphoto.com



Sans serif font best

Good for posters Good for print
Sans Serif Serif (“tail”)
Arial Times New Roman
Helvetica Courier

Calibri Garamond



Large font sizes

T|t|e < 80-120 pt

Headings < 36-54 pt
= Text < 24-36 pt

Captions and data labels < 18-20 pt



Fat text

lean text

The findings support the
idea that there are gender
differences 1n the mate
selection process: women
tend to choose less attractive
mates while men tend to
choose  more attractive
mates.

Gender differences
In mate selection

— Women select less
attractive mates

— Men select more
attractive mates



High contrast
Culturally appropriate
Coherence

Emphasis

Istockphoto.com



Did Van Gogh Really Paint This ?

Frequency Analysis for Art Forensics V{4
Don Johnson (dhj@rice.edu) Lu Sun (Is4@rice.edu) Zeting Liu (zbl1@rice.edu) Xiang Guo (xg1@r|ce edu)

A " +
s (24 apsin(2nfy - X+ ¢n) +asm(2xf. X4+ 9,))

1" X 1"swatch  Detailed spectra computed

from the X-ray  froma %" X %" square
The wedges indicate areas where
weave-related spectral peaks are found

Sth. More here

Van Gogh's Portrait of
an Old Man with a
Beard (F205/JH971)

Rice UNivigsity .
X-ray image of F205 Spectrum of whole-painting (F205)

provided by the Van Gogh  Horizontal and Vertical Frequencies
Museum, Amsterdam

* Black spots indicates multiple or outrange
frequency peaks
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Did Van Gogh Really Paint This ?
Frequency Analysis for Art Forensics

Rice Uxivirsity

Don Johnson (dhj@rice.edu) Lu Sun (Is4@rice.edu) Zeting Liu (zbl1@rice.edu) Xiang Guo (xg1@rice.edu)

ABSTRACT

A canvas can be characterized by
the vertical and horizontal weave
densities while the actual painting
serves as an additive signal that
only distracts from the thread-
counting process. The thread
counting algorithm and the
spectral techniques we employ
here can analyze weave density
for entire paintings with an
accuracy comparable to human
measurements more efficiently.

MOTIVATION

Van Gogh Museum of Amsterdam
has a collection of artist's works
and is looking for a more
advanced analysis for sequencing
paintings in addition to the
traditional manual methods. Our
whole-painting analysis shows
that frequency distributions
should match if two paintings are
from the same canvas roll. This
could better support the forensic
evidence quantitatively when
comparing two paintings.

BACKGROUND

» Warp and Weft

» Vertical vs. Horizontal

» Canvas Texture Modeling
<(X) = p(X)

+ :\ (2 + apsin(2xf), - X4 ¢y) +a,sin(2nf, - ¥+ ¢))
» Thread Count

» Weave Density

» Short-space Spectrum

» Whole Painting Analysis
» Correlation Determination
® Averages

® Deviations

Actual Painting

Van Gogh'’s Portrait
of an Old Man with a
Beard (F205/JH971)

RESULTS

» Critical Values

» Paintings Mapping Analysis
® Location

® Peaks

'Raw Data

X-ray image of F205
provided by the Van Gogh
Museum, Amsterdam

1" x 1” swatch  Detailed spectra computed
from the X-ray

We obtain the spectrum of
another painting by going
through the same process

i <
"

from a %" x 2" square

2 0 D i By 18 728 90

The wedges indicate areas where weave-
related spectral peaks are found

Spectrum of whole-painting (F205)
Horizontal and Vertical Frequencies

205
Honzontal Frequency Vertical Frequency 20

o 10 I. 2 | .},
. I ¢ ) s
S
oo . o9 30 : :: - o] L
g ) . y.
40 ’_ i <h
A~ o . i 1 125
2 60 o o8 g ==
VA -

10
Herzontal Fraguency (om ')

Black spots indicates multiple or
outrange frequency peaks

Frequency Correlation Mapping Between F205 and F260

=
LY

1 1 1 1 1 1
0 20 40 60 80 100 120
Correlation in Horizontal Direction: Peak appears at 57th alignment

Clearly, our correlation analysis result is consistent with the matching

. between F205 and F260 as we can see from the two spectrums. And in fact,
! F205/F260 were painted by Van Gogh in the same month in 1885.

ACKNOWLEDGEMENT

» This poster would have not been possible without the help of
Professor Don H. Johnson at ECE department of Rice University.

» The thread counting algorithm represents a collaboration between
the Thread Count Automation Project directed by Professor Rick
Johnson at Cornell University and the Van Gogh Museum,
Amsterdam.

» Images in this poster are courtesy of Van Gogh Museum, Professor
Don H. Johnson and Lu Sun.

F260: Vertical Thread Count Deviations



Did Van Gogh Really Paint This?

Frequency Analysis for Art Forensics
Lucia Sun (s4@rice.edu) Xiang (Jash) Guo (xg1@rice.edu) Zeting Liu (zbl1@rice.edu)

Motivation

The Van Gogh Museum of
Amsterdam seeks a more
accurate quantitative approach
to sequencing its paintings.

Current Approach

Human measurement — weave
threads are manually counted

and compared. This approach is

inefficient and may not be
accurate.

New Approach

= Use thread counting
algorithm and spectral
techniques to analyze weave
density for entire paintings.

+» A canvas can be characterized
by its vertical and horizontal
weave densities.

*In contrast, paint acts as an
additive signal that only
distracts from thread-counting
process.

Frequency distributions of

weave densities should match
if two paintings are from same

canvas roll.

Background

= Warp and Weft

= Vertical vs. Horizontal

= Canvas Texture Modeling

ox) = p(x) +
\

= Thread Count

= Weave Density

= Short-space Spectrum

= Whole Painting Analysis
= Averages

= Deviations

= Correlation Determination

(2 aysin(2nf, -3+ ¢,) vasin(2nf, T+ ¢,))

Methods

* Orthogonal Sinusoids Modeling of Raw Data
= Thread Count and Weave Density

= Short Time Fourier Analysis

= Spectra of Paintings and Frequency Analysis

Painting Raw Data

Van Gogh's Portrait of an
Old Man with a Beard (F205)

X-ray image of F205

A 1" x 1" swatch
from X-ray image

A Wedges show where weave-
related spectral peaks appear.

Detalled spectra computed Spectrum of whole-painting (F205)
from a %" x %" square Horizontal and Vertical Frequencies

Black spots indicate multiple or outrange frequency peaks.

Results
= Critical Value
= Locations & Peaks

F260: Vertical Thread Count Deviations

A Two graphs above show vertical thread
count deviation pattern of F205 and F260.

Visually, we can see the matching strips.
But how well do they match?

«This graph shows
the vertical 1-D thread
count deviations of
F205 and F260.

The 1-D thread count
deviations are
obtained by summing
the column deviations
of 2-D data.

We can clearly see the
similarities of the
vertical ones between
F205 and F260.

How do they
correlate?

———————
peak apBears at 55th alignment
o

0.7479

A Unbiased Correlation Coefficient between Vertical Thread
Count Deviations of F205 & F260.

Peak (0.7479) appears at 55" alignment as two graphs are
mapped to the matching alignment, or visually “best fit"
together.

Conclusions

Spectral techniques offer a more efficient and accurate
approach to analyzing and sequencing paintings than
manual methods. Whole-painting analysis could provide
quantitative support for forensic evidence.

Our correlation analysis result is consistent with the
matching of F205 and F260, shown in two spectra on left.

And in fact, F205 and F260 were painted by Van Gogh in
the same month in 1885!

Future Work

= Elimination of NaN's in Thread
Counting Densities

= Determining Critical Values

= Multiple & Outrange Peak Freq.

» Comparing weave density
deviations of different paintings
can generate cross correlations
between these paintings.

Hot spots represent “good

matches." v -
Deviations Matching Results
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CAUSES OF DEATHS IN MEXICO 2008

Melissa Tsang, Ignacio Olivera, Eli Payne, & Jaime Ramos
Professor: Hadley Wickham TA: Garret Grolemund

Main Data from: http://snais salud.gob.mx
SINAIS: Sistema Nacional de Informacion en Salud

Motivation:

Motivated by the so called Mexican drug war, we
started analyzing the data, looking for the most
dangerous federal entities and municipalities.
However, our analysis lead us to more results, by
subdividing the causes of death and comparing
death trends versus change in temperature
throughout Mexice and comparing with 2005-2007.

Goals: To Study Deaths in Mexico
1. Death Trends Related to Temperature
2. External Causes of Death
3. Deaths of Foreigners

Nationwide and Mexico (state)-Federal District

Nationwide Cold front 2008:
At both National level and State level , a decrease

in temperature correlated with an increase in the
number of deaths.
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External Causes of Death

Percentage by State.
Peccartage of Externally—Caused Deaths by State

Chihuahua and Quintana
Reo had the highest
percentages of externally
caused deaths.

Further analysis:

Quintana Roo had the highest rate of suicides at 0.040 (nearly 4
times the national average of 0.011) and Chihuahua had the highest
rate of homicides at 0.131 (national 0.028).

Time Line of Proportion for Chihuzhua and Quintana Roo
Proporbons of Exernaty-Ca.ses Deaths 2005-2008

Rates of Chihuahua
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p
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\/ increased dramaticzlly
when the drug war
started in 2008.
- -

proporon

Focusing on Chihuahua
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Juarez had the highest
percentage of deaths
by externzal causes
followed by Chihuzahua
city.

e etoge oy

RICE

External Causes. Top 20 Muniopaifes

Arcterss Horwcates Top 20 Most
\ , R Dangerous
: \ / ¢! : Municipalities 2008
‘ “. pRo " y
: ’ i X Juarez, Chihuahua.
' Tijuana, Baja Cal.
2%, S S Culiacan, Sinzloa.

Esterns Connen of Doah Yord Tg 3 Mrwopates
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Time Line for the Top 5 Most

//\ Dangerous Municipzlities

/ X
Increased percentages in
2008.

Deaths of Foreigners

Baja California Sur and Quintana

Percentage by State. Roo had the highest percentages of
foreigner deaths.
Percertage of Foregrer Deats by Suate

Conclusion:

Deaths are negatively correlated with temperature at a national
and State level.

Incidence of externzlly caused dezths in Chihuahua increased since
the start of the drug war in 2008, mostly in the city of Juarez.

Most foreign deaths in Quintana Roo (Cancun) and Baja California
(Tijuana).
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Motivation

Research efforts in genomics
have left us the blueprints for
all the molecular machinery
in many different organisms.
Now we have to discover
what it all does.

One popular approach is to
accelerate the rate of
discovery by comparative
analysis.

Understanding protein
function is critical to the
rapld and automated
development of more
effective drugs.

Principal Factors

Deduce protein function by
Identifying substructures
that correspond to known
motifs

Current methods are heavily
dependant on the sequence
of a protein's amino acids.

Structural properties are
critical to protein function

Problem Statement

We seek to develop efficient
methods for effective
comparative analysis.

Given a three dimensional
motif of known function, we
seek an algorithm to compare
this motif with other proteins
in search of one with similar
function.

Algorithm Roadmap

e

foare = ——P eolutionary Trace

Geometric Hashing

ilICO FUNC

Evolutionary Trace Roadmap

Geometric Hashing Roadmap

Evolutionary Trace

Developed to isolate
functional motifs in proteins

Geometrlc Hashmg

Pattern Matching Algorithm

Functional amino acids are

often conserved in similar Matches Points by Structural

proteins Decomposition
Motifs are identified initially
as residues in a Multiple Points to be matched are

Sequence Alignment (MSA) stored in a Hash Table for fast access

AGCTYGCLVAVGTYACGVC hl
CCCYGACLGGCGTCACGGT c £
TACTGLCAVACGTCACGTC :> GLEAV
GACGGACCVL1GTYACGVA VL
ACCGYGCLVACGTYACGTG * *‘.

Decomposed Components are
reassembled as they are matched

The most conserved residues in the
Multiple Sequence Alignment are
isolated as a motif

Largest matching structures

Isolated motifs are mapped
are stored for return to the user

onto the protein structure

Optimizations

L)
o~

Conserved motifs can be
structured as a Phylogenetic
Tree

Eliminate residues of incorrect

Clockwise from top: the Myoglobin Active Site, the user aligning a structural
‘match, two aligned motifs, two smaller aligned motifs, the user selecting a
motif to search on type

Individual Sequences

tional Annotation Using Evolutionary Motifs

‘~-c: Brian Chen', David Kristensen’, Olivier Lichtarge’, Lydia Kavraki*’ {brlanyc, kavraki}@cs. r|ce edu | {dk131363 Ilchtarge}@bcm tmc edu

Results &
Future Work

Geometric Hashing is a
powerful tool for structural
database search

Search one protein for one
motif in a matter of seconds

Optimizations can drastically
reduce search time hours to
seconds

Very high sensitivity and
specificity

Homologs commonly exhibit
common motifs

Improve on Geometric Hashing
for Evolutionary Motifs

Develop new optimizations for
Geometric Hashing

Automate the search for motifs

Affiliations

'Rice University, Dept. of
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Eliminate impossible matches
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Details matter!

* Apply consistent formatting

» Check grammar and spelling
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* Give credit to others
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- Current peer-to-peer (p2p) systems only used for
illegal file sharing

- Gnutella, KaZaA, Napster have provided the
notion that p2p is not good for anything legal

- Are proposed p2p overlays mature enough to
support collaborative applications?

- High requirements of security

- Existing p2p applications are simple

- Opportunity to improve existing collaborative
applications (email, instant messaging)
- Added robustness and resilience

- Reduced cost

- Increase security

- Provide a generic, serverless collaborative
platform, POST, based on p2p technologies

- Create a middleware layer which enables the
writing of collaborative applications

- Use a p2p overlay, such as Pastry, for both data
storage and application-level multicast

Client - Server Peer - to - Peer

- =

- E
!!!B E

- T.\rgvl applications inherit desirable properties
from POST

- Increased robustness and resilience

from
distributed nature of p2p
>
- Reduced cost due to no dedic ated servers
- Better security from authentic ated messages
and default encryption of data

- POST allows users to send applicati

- POST provides user-specific metadata for

POST: A Secure, Resilient Cooperative Messaging System w

http://freepastry.rice.edu/post

- POST provides three primitives to applications
written on top of it

Single-Copy Data Storage

- Data is stored securely with multiple copies
coalesced into one

- In a collaborative system, sharing is common

POST Storage Se

notifications to others

- Works regardless of recipient on «

A B
Case 1: Sender and Recaiver both on-line
(= C,
A B
c, C.

Case 2: Receiver off-line

each

application it supports
- Based on single-writer logs (Ivy)

Log Head

X
X

Log Entries

RIGE

Projected lications
EOTT A

- Email application ePOST compatible with
existing clients and protocols

- Users run local proxy

- Messages broken into MIME components,
each stored in Data Storage
- Delivery using Notification service

- Email folders represented using Metadata
service

R User's Local Machine

’

_|

©POST/Pastry Ring

Traditional SMTP Server

- Instant messaging application imPOST
- Uses Notification service for delivery and
Metadata service for buddy lists
- Shared Calendaring application calPOST

- Metadata service used to store appointments

- POST implemented on top of FreePastry, PAST,

and Scribe

- ePOST completely implemented with local

IMAP and SMTP server

- Efficiency and feasibility currently being
studied within our group

- Gaining experience with deployed p2p system

- imPOST completely implemented

- Not yet integrated with existing IM protocols
and clients




Present your poster
with confidence



Connect with audience

* Greet people

* Prepare 30 sec, 90 sec, 3 min talks

« Summarize “gist” in 2-3 sentences

* Reinforce key points

* Be able to start spiel from any section
» Catch up newcomers quickly



Communicate with confidence

* Be enthusiastic * |Integrate gestures
« Maintain eye contact ¢ Speak up
* Don’t block poster * Adjust pace



 Engage audience’s interest

* Use images/figures/maps to make data
accessible

* Analyze and interpret data
 Edit for brevity and precision



