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Houle, D.; Govindaraju, D.R.; Omholt, S. (2010),
"Phenomics: the next challenge", Nature
Reviews Genetics 11 (12): 855-66 I‘-
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. Photography

* Changing science
— Scientists are able to
record video without

knowing what they
will see

— Cameras may see
something the
scientists missed

— Different scientists
can view the same
data with different
scientific questions
in mind

* Do you really need a
telescope to ask your
research question?

* Query data saved from
other experiments to
save money and time.

* Enables researchers to
ask larger questions

SkyView

The Internet's Virtual Telescope

i

L
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ameras Everywhere

forming how
ists gather data

affordable

is becoming
heap to gather,
re is a lot more

Charge-Coupled Device (CCD)
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ven small projects grow fast
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s with Video/Image Data

ing at a fast rate:

YouTube video are uploaded every day
outube.com/t/press_statistics)

is specific to the research

information ratio is very high in
video projects.

le, in a single frame we may only
easurement.

1!
digital images analyzed?
e students are cheap...
graduates are even cheaper!
1!
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r Also, easy to run in parallel

A

Leveraging “Citizen Scientists”

GALAXY Z®O
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Ssively Parallel 666,598 people taking part worldwide
age analysis

ZO@NIVERSE

Climate

. https: .zooniverse.or,
Humanities SRR -

Space

Model Earth”

using wartim ki
Help scientists r Hear WhTIe:
worldwide weatl €0Mmunica Study the livi B2
observations m:  You can help m Iy S
Navy ships. researchersun,  anclent Gree

hales are sayl  The data gather How do galaxies form?

Weather w Y X :
cerreathe Lives helps sche  NASA's Hubble Space
Wi LI, Oxyrhynchus col Telescope archive provides
' hundreds of thousands of
ANCIENTLIVES ~ 9alaxy images.

GALAXY ZO©O

oal: Automate Image Analysis

omputers do the work for you

matically identify information in
es

rn that information as data to the
tist

ttern Recognition
achine Vision
age Processing
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ting automated approaches

ific General

solves a specific  + Tools make it easy to do
for a specific global manipulation of
put images

pecific « Difficult to do anything
ons make it easy ific t bl
ate image - " @ provem

wingmachine Ex. Photoshop, Image)

EIAS — Center for Microbial

logy Image Analysis System
Frank Dazzo, MSU

sive suite of bioimage informatics analysis
pplications designed to strengthen

e, microscopy-based approaches for

ling microbial ecology, at spatial scales

the individual microbes and their ecological

i3

p://cme.msu.edu/cmeias/
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’e' w; Ore; rho/rho

software developed by the Houle lab, FSU .
D03 BMC Evo. Biol. 3:25
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Imaged -
Image Processing and Analysis in Java
[l
urce
ers ]
0 Plugins listed on their website
eatures
[l
[l
I
ICER
' ]
this hard?
[l
tomatically analyze images you
ol for every problem B
n is different
ne tool that will solve all problems
s (like ImageJ) need to be
o make automated tools [ ]
to develop domain specific tools
[l
I
ICER
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. Syntax of images

* Howimagesare .« General algorithms

made and used that are available in

— Pixels packages like Image)

— Relationships — Image encasement
between pixels — Cropping

— Temporal — Segmenting

— Spatial — Etc.

e Etc.

1]

. Semantics

* What is it we are measuring and looking for?
— Wings
— Brains
— Chameleons
— Arm
— Leg
— Etc.

11/2/12
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em Diagram

User
Point Selection v
Automatic Point Output
Selection Correction Features
Image Stack A
\
Grammar

CLEARALL

ChamB_L1_Aug30_720p60f0 REW. ] PAUSE [0] PLAY [P] ChamB_L1_Aug30_720p60f0.t
FIRST PREV100 PREV10 PREV [A] NEXT [D] | NEXTLO | NEXTL00 LAST r
|
ICER
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do we measure success?

Number of Images Processed

— Our Proposed Solution
— Existing (manual) Methods

Manhours

type System Objects

sors: Enhance or segment
th the input and the output of a
sor is an image.

k: This is the main object that
rmation about sets of images.

Picks points within an image.

Picks the best points from a list
edictions.
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Example

eliminary Point Pickers:
Kinetic

Template Matching

SIFT Features

r Point tracking on Chameleons

Patrick Korth, CSE University of Michigan

11/2/12
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ry SIFT Results -

Error from Object Center vs Frame

| —Static

0 - i —Learning .
[l

Error (pixels)
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0 20 40 60 80 100 120 140
Video Frame

Patrick Korth, CSE University of Michigan .
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Challenges
[l

[l
t points

arch though the grammar spac!
eaking of algorithm parameters

N
ts (Run on the HPCC)
dback to the researchers ]
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