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Big Data

0 We are collecting and generating data on a

petabyte scale (1Pb = 1,000 Tb = 1M Gb)

d Data contains valuable information that can drive

insights and discoveries

WE'VE DECIDED
To TAKE RIG
DATA YO THE
NEXT LEVEL...

A It can be difficult to access,

manage, and generate

knowledge and decisions

& Dufetcher for CoudTveaks.com




Scientific Visualization can help us
pair science and design to simplify
the complexity, and drive a deeper

understanding of the context



Why Visualization? ‘

“A visualization is worth a thousand numbers”

Find a story Tell a story to
in the data an audience
[Exploration] [Explanation]

Represent large data sets in a comprehensible way

Help the user see relationships in the data



Visualization Systems & Hardware



CAVE & Projection




Multiscreen Systems




Display Technology
| -




Visualization & Interaction

Technologies



Web 3.0 and GPU

JS x 100 - Multicore GPU

GPU Computing in Data Centers

Big Data Analytics

Rich Interactive Interfaces
Desktop-like Games
Scientific Visualization
Image / Video Processing

Augmented / Immersive Reality

AMD Radeon HD 7990 — 4096 Streaming Processing Units — $899
8.2 TFLOPs compute power (151 2001, 6" 2003, 17" in 2004)

82 TFLOPs compute power (10" 2007) — (36,864 cores)
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Immersive Reality I

Oculus Rift

Zeiss Cinemizer Avegant Glyph Hasbro My3D Altergaze



Interaction Hand Gesture




Jii ;"

VR Movement



@ chrome

Concepts & Examples
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Population 3,046,355
Land Area 55,872 sq mi
Downstream City  no downstream community
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Sensor and Simulation

Data Visualization
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Time Series Visualization

= IFC BRIDGE SENSOR

Street Name (City):

(Keosauqua)

River Name: Chequest Creek

Stream Forecast: not available

Bridge Height: 17 ft 7 in

Last Reported: Friday, June |13, 2014 10:00 am

Last Reading: I ft 11 in

Partly Cloudy

Google &

Thunderstorm Partly Cloudy

Mostly Cloudy

({

IFC STREAM SENSOR

Chequest Creek | | Keosauqua

Y Station ID: CHQSTCRO2
Water Level: | ft || in
Last Reported: Fri, Jun |3, 2014 3:00 pm UTC
Water Level (ft)
18ft
oft -
0 " . ; . ” .
B 6/8 6/9 6/10 6/11 612 loday 6/14

[ STAGE FORECAST J \ MORE INFO

Chance of Rain Partly Cloudy

Water Level (ft)

Fri,Jun s

Sun, Jun 8

Mon, Jun 8

Tue, Jun 10 Wed, Jun 11



Rain Gauge / Soil Moisture Visua

lization
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Disdrometer Visualization

May 3, 2013
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Large Scale Geospatial

Data Visualization
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\J @ localhost/test/project/sim4 »

€ & C | ® localhost/test/project/sim4/

Ow # 0 A

Date: Thursday, 6/12/08 5:30 am

Event: | Storm on June 11

Speed: | Normal

550 hours (2200 steps) of data

3D PERSPECTIVE VIEW
RAINFALL & RIVER DRAINAGE




ate: Saturday, 6/7/08 5:45 pm

Event: |StormonJune7 v

Speed: | Normal v|

PLAY || PAUSE || PREV || NEXT
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= LEVEL 8 DATA BROWSER

VIDEO DEMO

‘ LEVEL Il DATA BROWSER
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Radar / Rainfall DataBrov. % § &

localhost/test/work/:

| RAINFALL DATA BROWSER

\S’L‘e/) 1. Select /)ro/ucz‘

| ' Select Product ¥ View Metadata

&‘e/;- 3, Select time
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Jan 01, 2002
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Game-based Learning




WHAT IS
GAM I F I EAT I u N? ga-mi fi.ca-tion [«,:ay-mulz‘-{'i-kayshuh n}

intecrating game dynamics into your site,
service. community, content or campaign,
in order to drive participation.

(see Bunchball)

W

Gamification is the use of elements

of game play in non-game contexts TRADITIONAL TRAINER GAMIFIED TRAINER

It provides rewards and
engagement for customers




HOW GAMIFICATION WORKS:

= COMMON MECHANICS

A PllINTS

It t th

Can double urrency to
exchange for rewards

evements

@ Reward achievements visua Iy

@) L LEVELS

d Iock new rewards

2i: LEADERBOARDS

e players by rank

oy G CHALLENGES

rage engagement by
ff gpecftkt complete

4 MAIN WAYS TO
DRIVE ENGAGEMENT

ACCELERATED
—" FEEDBACK CYCLES

5o CLEARGOALS

AND RULES OF PLAY

él A COMPELLING
! NARRATIVE

I/ cHALLENGING BUT
@  ACHIEVABLE TASKS
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Flood Map C omtroller

Actual Stage: 147 '

Date




2D FLOOD SIMULATOR GAME

SCORES

Your Best:
12.9sgmi

Last Score:
12.9sgmi

You saved 12.9 sq miles

ANIMATION

GAMIFICATION



S |FIS Flood Map Flight Simulator §
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Flood Map Flight
Simulator Controlier

FLOOD MAP FLIGHT SIMULATOR
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IOWA CITY

River: lowa River
Flood Level: 22 ft

OR

View Maps by

E] River Stage
[ ] Retum Period

Stage: 17 ft
Discharge: 7180 cfs

y J Flood Map Flight
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MARKER DETECTION

. AUGMENTED REALITY
|

A

Augmented Projection

B

{




Augmented Projection

MARKER DETECTION

AUGMENTED REALITY
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Distorted Projection of Scene |







Controls and Interaction

Motion Tracking

Infrared projector and sensor

VGA Camera

Microphone

array

Motorised filt

Remote
Interaction




GESTURE CONTROLS
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http://ifis.iowafloodcenter.org



Thank you

Questions

lbrahim Demir
ibrahim-demir @ viowa.edu
http: / /myweb.uviowa.edu/demir/



