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Systems for Big Data Management, 

Analysis and Visualization



Big Data

 We are collecting and generating data on a 

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

 Data contains valuable information that can drive 

insights and discoveries

 It can be difficult to access, 

manage, and generate 

knowledge and decisions



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”

Represent large data sets in a comprehensible way

Help the user see relationships in the data

Find a story 

in the data

[Exploration]

Tell a story to 

an audience

[Explanation]



Visualization Systems & Hardware



CAVE & Projection



Multiscreen Systems



Display Technology



Visualization & Interaction

Technologies



JS x 100 - Multicore GPU

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 (1st 2001, 6th 2003, 17th in 2004)

82 TFLOPs compute power (10th 2007) – (36,864 cores)

Web 3.0 and GPU



Augmented Reality



Immersive Reality

VR Headset



Interaction Hand Gesture

Body Motion



Interaction

Smartphone & Tablets

Brain Waves
VR Movement



Concepts & Examples



Rich Graphics

WebGL

Asm.js



3D CITY VISUALIZER

CITY LAYERS

OPEN ACCESS



FLOOD VISUALIZER



FLOOD VISUALIZER

IMMERSIVE

REALISTIC



DYNAMIC DATA

HIGH-RESOLUTION

FLOW VISUALIZATION



DYNAMIC DATA

HIGH-RESOLUTION

FLOW VISUALIZATION



Sensor and Simulation

Data Visualization



Experiment Planning



Seasonal Flood Forecast

5-day Flood Outlook Real-time Flood Conditions



INTERACTIVE

MAP-BASEDFLOOD INUNDATION MAP

WEB-BASED



Time Series Visualization



Rain Gauge / Soil Moisture Visualization



Disdrometer Visualization



WATERSHED DELINEATION

INSTANT

OFFLINE



Large Scale Geospatial

Data Visualization



Rainfall Visualization



Rainfall Maps



XPOL RADAR DATA BROWSER
GOOGLE MAPS API

WEBGL



WEBGLRADAR DATA VISUALIZATION



550 hours (2200 steps) of data

RAINFALL & RIVER DRAINAGE

3D PERSPECTIVE VIEW



3D PERSPECTIVE VIEW

RIVER DRAINAGE & RAINFALL



RADAR DATA BROWSER

SPECIAL GRID

VOLUMETRIC DATA



VIDEO DEMO



RAINFALL PRODUCT DATA BROWSER

SPECIAL GRID

WEBGL + GPU



VIDEO DEMO



Game-based Learning







Games for Research



FOLDABLE CHILDREN’S BOOK EDUCATION



ANIMATION

GAMIFICATION2D FLOOD SIMULATOR GAME



FLOOD MAP FLIGHT SIMULATOR

3-DIMENSIONAL

REMOTE INTERACTION



FLOOD MAP FLIGHT SIMULATOR

3-D ENGAGING

REMOTE INTERACTION



Dynamic Objects

Static Objects

Levee/Dam

River System

GAME PHYSICS

VIRTUAL REALITY



VIRTUAL REALITY



Webcam

Marker

Augmented Projection

AUGMENTED REALITY

MARKER DETECTION



Augmented Projection

Table

Marker

AUGMENTED REALITY

MARKER DETECTION



AUGMENTED REALITY



Distorted Projection of Scene

Heads-up Display

IMMERSIVE REALITY

HEADS-UP DISPLAY



IMMERSIVE REALITY



Controls and Interaction

Motion Tracking

Gesture Tracking

Remote 

Interaction GESTURE CONTROLS

MOTION TRACKING



GESTURE CONTROLS



REMOTE INTERACTION



http://ifis.iowafloodcenter.org



Thank you

Ibrahim Demir

ibrahim-demir @ uiowa.edu

http://myweb.uiowa.edu/demir/

Questions


