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SDSC Spatial Information Systems Lab
• Spatial data integration

• Interoperability and data 
standards

• GIS and Geospatial Databases

• Information discovery across 
distributed sources

• Online analysis systems

• Survey data analysis

Brain data integration
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Teaching 
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Data 

Science

https://medium.com/geoai/esri-microsoft-join-uc-san-diego-teaching-practical-geospatial-data-science-and-deep-learning-3d7e62bd23fb
http://gis.team.sdsc.edu/dashboard/dashboard.html
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=7QxXtjs2SnzK8M&tbnid=G6QguoyDrN8aQM:&ved=0CAUQjRw&url=http://external.opengis.org/&ei=H5W3UYiVD8THiwLK1IDABg&bvm=bv.47810305,d.cGE&psig=AFQjCNH_xgYkCBvWGfxott4b1OOSYzoK2g&ust=1371072145340637
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=TLrJSPSj8COAcM&tbnid=bnHQA3AbDd3CtM:&ved=0CAUQjRw&url=http://my.nationallabnetwork.org/NIH&ei=_ZW3UcOYEIrMiQKVxIGgAQ&bvm=bv.47810305,d.cGE&psig=AFQjCNFKB0I5dvuPB9kO-lQR9swE2-K70Q&ust=1371072348443419


A Data Science Gateway for Analysis 
of Surveys and Image Collections 
in Education and Research 

From Visual 

Data 

Exploration

to Analysis with 

Jupyter

Notebooks 





SuAVE Capabilities

Applications in:

Public Opinion Surveys • Biology and Ecology • Health Informatics • 

Library Collections • Geosciences • Visual Arts • Humanities • Archaeology 

• Urban Planning • Organization Management • Portfolio Analysis

+



Types of Applications: 

1. Publishing image collections (researchers, museums, 

libraries)

2. Data discovery

3. Exploratory analysis:

 Combined visual, statistical and cartographic analysis

4. Data curation

5. Reproducible sharing of data and findings

6. Community building and crowdsourcing

7. Teaching research methods

http://suave-stage.sdsc.edu/main/file=zaslavsk_British_Geological_Survey_Fossils_Collection.csv&views=111010&view=grid
http://suave-dev.sdsc.edu/main/file=zaslavsk_MagIC_Photographs.csv&views=111010&view=grid
http://suave.sdsc.edu:3001/main/file=zaslavsk_Wetlands_in_the_Lower_Mekong.csv&views=111010&view=grid
https://suave-dev.sdsc.edu/main/file=zaslavsk_WBDH_Participants.csv&views=1110100&view=grid


DEMO 1: SuAVE in the Geosciences 

(http://suave.sdsc.edu/suave-for-geosciences/) 

http://suave.sdsc.edu/suave-for-geosciences/


Earth As Art: USGS Remote Sensing Gallery

http://suave-dev.sdsc.edu/main/file=zaslavsk_Earth_as_Art.csv&views=1110001&view=grid
https://eros.usgs.gov/imagegallery/


Observing Systems Explorer (NOAA)

 Types of observational data:

• satellite and aircraft-based systems
• surface and ocean-based systems, 

both moving and stationary. 
• platforms, sensing elements, measured 

environmental parameters, and other 
characteristics, links to system websites

http://suave-dev.sdsc.edu/main/file=zaslavsk_Observing_System_Explorer.csv&views=1110001&view=grid


Biodiversity and Ecology 

Florida MNH fish gallery

Global Forest LinkCoral Reefs

Camera Trap Images

iDigBio: genus: puma

http://suave-dev.sdsc.edu/main/file=zaslavsk_Fish_Gallery_from_Florida_MNH.csv&views=1110001&view=grid
http://suave.sdsc.edu:3001/main/file=zaslavsk_Fish_Gallery_from_Florida_MNH.csv&views=111000&view=grid
http://suave-dev.sdsc.edu/main/file=zaslavsk_Fish_Gallery_from_Florida_MNH.csv&views=111000&view=grid
http://suave-dev.sdsc.edu/main/file=eyulaeva2016_Fall_2016_Videos.csv&views=111010&view=grid
http://suave-dev.sdsc.edu/main/file=eyulaeva2016_Fall_2016_Videos.csv&views=111010&view=grid
http://suave-dev.sdsc.edu/main/file=zaslavsk_Moorea_Labeled_Corals_2010.csv&views=1110001&view=grid
http://demo.getsuave.com/main/file=zaslavsk_Tiger_and_Prey__2006.csv&views=111010&view=grid
http://suave-dev.sdsc.edu/main/file=zaslavsk_iDigBio_Query_Genus_Puma.csv&views=1110001&view=grid


SuAVE as a teaching tool
 Used by UCSD Sociology in Research Methods classes; in ‘Urban GIS’ class, in 

‘Spatial data science’ class, many invited lectures

 Thinking in terms of distributions as opposed to averages; Comparing conditional 

distributions; Exploring outliers and deviant cases

 Assessment:

“I really liked using SuAVE. I think the visualization portion of it was extremely useful and I learned a lot 

from using it. In addition, it was very user friendly and easy to navigate.” 

“It was cool to see how you can find specific information about one respondent. The way to categorize 

respondents and understand odd findings was interesting because you would sometimes expect the 

opposite.” 

 High schools: 

 Used in environmental

science classes, through

the Global Forest Link

project

http://suave-dev.sdsc.edu/main/file=eyulaeva2016_Fall_2016_Videos.csv&views=111010&view=grid
http://suave-dev.sdsc.edu/main/file=eyulaeva2016_Fall_2016_Videos.csv&views=111010&view=grid
http://suave-dev.sdsc.edu/main/file=eyulaeva2016_Fall_2016_Videos.csv&views=111010&view=grid


Survey Analysis via 

Visual Exploration

Collaborative Analysis

Sharing 

Stories

Training & Tutorials
Data Collection

Global Forest Link
http://globalforestlink.com



DEMO 2: Data Science Gateway
 Dispatcher notebook: takes parameters from a web app, and calls other 

notebooks

 Image analysis, statistical models, predictive analytics: launching from the 

Dispatcher and generating new variables into SuAVE (class IDs, concept 

labels, model residuals, color models, etc.)

Dispatcher

Notebook

takes parameters from 

a web app, calls other notebooks

CNNs

Color

models

. . . 

Compute 

new 

variables

Update the dataset



Some examples

 Picasso paintings: https://suave-

dev.sdsc.edu/main/file=public_Picasso_Paintings.csv&views=1110101&view=grid

 With colors: https://suave-

dev.sdsc.edu/main/file=public_Picasso_with_colors.csv&views=1110101&view=grid

 With concepts: http://suave-

dev.sdsc.edu/main/file=public_picaconc2.csv&views=1110101&view=grid

 Facebook Ads from Russia: http://suave-

dev.sdsc.edu/main/file=ilyaj_Facebook_Ads_from_IRA__Russia.csv&views=111000

1&view=grid

 Taxonomic Identification: http://suave-

dev.sdsc.edu/main/file=ilyaj_Butterfly_images_25_32_60_25_32_100_clone_.csv&

views=1110001&view=grid

https://suave-dev.sdsc.edu/main/file=public_Picasso_Paintings.csv&views=1110101&view=grid
https://suave-dev.sdsc.edu/main/file=public_Picasso_with_colors.csv&views=1110101&view=grid
http://suave-dev.sdsc.edu/main/file=public_picaconc2.csv&views=1110101&view=grid
http://suave-dev.sdsc.edu/main/file=ilyaj_Facebook_Ads_from_IRA__Russia.csv&views=1110001&view=grid
http://suave-dev.sdsc.edu/main/file=ilyaj_Butterfly_images_25_32_60_25_32_100_clone_.csv&views=1110001&view=grid


UN SDG 

Time Series

Select 
indicators 
and years

http://suave-dev.sdsc.edu/main/file=ilyaj_SDG18_Geo.csv&views=1110101&view=grid
https://unstats.un.org/sdgs/indicators/database/?indicator=1.1.1


DEMO 3:

Data 

Management:  
Inventories, 

portfolios, 

crowdsourcing, 

visual curation
http://suave.sdsc.edu

http://suave2.sdsc.edu

Spreadsheet

http://suave.sdsc.edu/
http://suave2.sdsc.edu/
http://suave-dev.sdsc.edu/main/file=zaslavsk_EarthCube_Organizational_Landscape.csv&views=1110101&view=grid
https://docs.google.com/spreadsheets/d/1uavgnFOiys7IDxwaf4OBqlBx9xiZcIOwAjULdmqtf2k/edit#gid=449428429


SuAVE v2: Distributed Visual Data Curation 

and Crowdsourcing
 Initially: ability to annotate distributions and items, and share them

 New version:

 The author can define an editing form

 Keep a record of changes, and rollback

 Users can add and edit records 

(either controlled list of entries, or open)

 The author can authorize users (eg curators) 

to make changes to specific records

http://suave2.sdsc.edu/
http://suave-stage.sdsc.edu/main/file=zaslavsk_British_Geological_Survey_Fossils_Collection.csv&views=111010&view=grid


DEMO 4: How to 

publish a survey

http://suave.sdsc.edu ➔ My Surveys ➔ create 

an account

• Create “New Survey”

• Upload a CSV file, give survey a name.

• Edit a survey: define views to include, icons, dynamic text over items, etc.

• Add survey metadata, make public (or not)

• To share your survey – just copy the survey URL

• Manage surveys:

• Personal survey gallery: http://suave-dev.sdsc.edu/gallery/<username>

• To add your own images: generate image tiles, then paste the link into survey definition window

• See http://suave.sdsc.edu/tutorials and the handout for step-by-step instructions. 

• http://suave2.sdsc.edu is new: supports publishing from google sheets, image folders, etc.

Demo file

http://suave.sdsc.edu/
http://suave-dev.sdsc.edu:<port>/gallery/<username
http://suave.sdsc.edu/tutrials
http://suave2.sdsc.edu/
https://drive.google.com/file/d/1OxhSjAJNHyU89dS9BWx9YwKywihToeSr/view?usp=sharing


Towards an easy-to-use on-demand 

data science gateway
 SuAVE provides a user-friendly platform for exploring data visually, 

statistically, cartographically
 SuAVE integration with Jupyter notebooks creates a gateway to advanced 

data science tools: imputation of values, simulation, AI and machine 
learning, statistics, computations with data from multiple sources  –
accessible to students at any level

 The mechanism is transparent and re-usable, and accessible to both 
developers and the general public

 Students can share their data and findings as annotated SuAVE views



SuAVE in data science curriculum?

 Big data analytics is abstract; abstraction is a key element 

of computational thinking. For 7-12 students it is critical 

to show both general patterns in data and specific cases, 

and make transition between them easy. 

 SuAVE supports inquiry-based learning: students can find 

patterns in data, share findings with peers. 

• Analyze and interpret data on natural hazards…

• Analyze geoscience data and the results from global climate 
models to make an evidence-based forecast…

• Apply scientific principles to design constructing explanations 
and solutions supported by multiple sources of evidence…

• Apply scientific principles to design an object, tool, process or 
system…

Earth and Human 

Activity

[ESS3-2, ESS3-3] 



Discussion: Classroom Activities

 Explore and annotate surveys and collections

 Teacher publishes a survey, students create annotations and digital stories, share 

their insights; teachers evaluate and comment on annotations

 Students create and analyze their own data

 Students build a database together (crowdsourced mode), and share analysis

 Students conduct questionnaire surveys

 Integration with data science tools in Jupyter notebooks – with increasing 

engagement and understanding as students learn spatial data science

 From observing notebooks and running them cell-by-cell using UI widgets

 To making simple code modifications

 To developing notebooks for projects suggested by the teacher

 To creating independent team projects


