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Motivation

* Researchers today are capturing large volumes of UAS HTP at a high spatial and temporal resolution
* Research can be impeded when we don’t know what data we have or how to access it

 How can we store, process, visualize, and collaborate findings with other researchers across
disciplines?

2~ BURDYE



Building an open-source online platform

Organize uploaded Convert datasets to cloud Visualize raster and point Create teams and manage  Publish data products to a
datasets and make optimized formats and cloud datasets on access to projects with public catalog for anyone to
accessing data easy from provide tools for deriving interactive maps and simple controls. Share discover.

the D2S platform. new data products. viewers. findings with other users

on the platform.
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Major Components

Application Instance Public Central Catalog

Containerized full-stack web application Searchable catalog of published datasets from
= React web application application instances
FastAPI backend " STAC Browser
PostgreSQL database = STAC FastAPI w/ pgstac
NGINX web server

Celery and Redis
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Application Instance

= Multi-container application o o o

= Each container runs a single service that - - -
supports the application

Host environment (Linux server, Kubernetes, etc.)

= Easy deployment with Docker Compose
_ _ P —
= Can be hosted from a variety of environments 1 o
= Data always remains inside application |
i nsta n Ce i Celery Task Queue Database

Docker Engine and Docker Compose

1 .
. Containers
[ J
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Public Central Catalog

= Built on top of the SpatioTemporal Asset
Catalog (STAC) specification

D2S Application Instance

I

Publish metadata

= Common set of metadata fields for |
geospatial data PR :
= Easy to extend with custom metadata fields | Browse data
= Interoperable with other geospatial standards ,
= [arge collection of community-built tools and | Spatial and femporal searches

extensions d H

* Only metadata will be stored in the catalog

Filter data by search terms

= Physical dataset remains in application

I nSta Nnce Visualize and obtain data
STAC FastAPI w/ PgSTAC
-
: STAC Catalog
L
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STAC for Data to Science

ca rro||_2021 _ortho { @ API | @ Source | o Share I F Language: English 'J

in STAC for Data to Science [’[‘_ Up I ) collection I 1] Browse l Q search ]

Rensselaer-

Collection

Indiana Ortho Imagery
Ortho for Indiana Statewide

1/1/2021, 12:00:00 AM UTC - 12/31/2023, 12:00:00 AM UTC

General

Time of Data 10/11/2023, 5:37:42 PM UTC

e Aica Kvaﬁklon T I Tipton™———

== _eaflet | ® OpenStreetMap contributors.

Asset

v ortho-image

Cloud-Optimized GeoTIFF image

<, Download (7] Copy URL

E PURDUE

UNIVERSITY.



“To make UAS HTP data FAIR and an online platform SCALABLE”

Purdue

smB
:

Web Server

Group 1

Su@ser

Group 2

Su‘ser

Group n
Su;‘ser

Cloud

Optimized  Qpen Public
P Geotiff Data ‘
F " / (e.g., 3DEP)
” PUBLIC(published)

DATA ARCHIVE

|

(S

Others

Federal
Funding

(USDA, NSF, etc.)




Welcome teData to Science

b i | S
s. S S o ' | e A - ; -~ °
ign up i Sign in:
& L . i



Data to Science Overview

* Main pages: Homepage (Map), My Teams, and Workspace (Projects)
* Homepage - Visualize projects and data products

« My Teams - Create, join, manage teams (I
« Workspace - Create and view projects Project
[
* Project is the base level for organizing data — Oé%%h/*zz
* Asingle project may contain multiple flights - N vim——
» Data products are associated with a single flight L’ Daa | | .
Products | EGI )
* Flights might be for different dates, different sensors, etc. - I:hgT oy _
06/24/22 S
L—\
PrSjLads —»[ Point Cloud ]
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D25 Homepage

I ZS DATA TO SCIENCE HOMEPAGE 'WORKSPACE

Projects

Search for project by fitle or description

Viewing 110 of 32

@ ACRE PROJECT

B 7 Flights

Acre analysis
Crop Residue-

@ MorehouseChurch B 2 Flights
Field Morehouse
Crop residue-Chris40

@ B 2 Flights
Fields Chris 40
Crop residue-County Line

@ B 2 Flights

field County Line
Gujranwala Model Town

@ Collaboration with UN PULSE B> 1 Flights
project team
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3000 km

= Leaflet | © Mapbox ® OpenStreetiap Improve this map

Saturday, Aug 20, 2022

P22o) Platform: M300  Sensor: RGB

Altitud
¥ 2 Data Products

(m): 40

DSM

Band Info
b1 (Gray)

Mean: 188.69 Min: 186.13  Max: 190.50 Std. Dev: 0.35
Color Properties

Color Ramp*

rainbow v

Min / Max Value Settings

© Min/Max () User defined

() Mean +/- Std. Dev.
Min* Max*

186.128 190.502

l ZS DATA TO SCIENCE HOMEPAGE 'WORKSPACE

Refresh

MY TEAMS

190.5

190.0

189.5

189.0

188.5

188.0

187.5

187.0

186.5

= Leaflet | © Mapbox ® OpenStreetiap Improve this map



D2S Workspace

Manage projects, flights and data.

I ZS DATA TO ScIENCE HOMEPAGE WORKSPACE MY TEAMS

Projects > 2024 Spring Workshop > RGB | M300 | 20220604

2]
o8
RGB

2022-07-25
M300

2]
o8

Multispectral
2022-07-25
M300

2
]
LiIDAR
2022:07-25
M300

2
3]
LiDAR
2022:06-23

e

Raw Data
No raw data has been uploaded

Data Products

Click 1o Copy URL

DSM - YR0]
© View % Toolbox

PURDUE
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Click to Copy URL

ORTHO
© View

[SI U]
R Toolbox

Upload Data

R Toolbox

Select data products to be generated

|| Excess Green Vegetation Index (ExG)
Normalized Difference Vegetation Index (NDVI1)
Select Red and NearInfrared Bands

Red Band* NIR Band*

\bSVHVbAV’
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Cloud Optimized File Formats

{ D2S Client ] l D2S Server
* Automatically convert uploaded GeoTIFFs to

Cloud Optimized GeoTIFF (COG) format and
LAS point clouds to Cloud Optimized Point

Cloud (COPC) format

Add to flight's
data products

* GDAL used to create COG in asynchronous

background task GedTIFF upload
* Prevents blocking user from interacting with No
site while waiting for conversion to complete l
* Untwine used to create COPC in background p—
reaire

in async task J

* Stream only required portions of COG and
COPC data instead of downloading entire
dataset
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Visualizing COGs on D2S

= Dynamic tile server, TiTiler, accesses COG stream D2S Server D2S Client
and generates map tiles : ‘
PR oot~ @8iler |—~|Leapter st
= | eaflet’s TileLayer seamlessly interacts with ‘
dynamic and static map tiles { J
Process for visualizing COG. ~ Update fo scale or color map
= TiTiler generates new map tiles on-the-fly when gp "oz
symbology properties updated in Ul eoa
= Successfully used on datasets exceeding 50 GB .

creenshot ofé Cloud Optimized GeoTiff in D2S.
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Visualizing COPCs with Potree on D2S

B 5% womiwwen| ~ B <5 wm .

Attribute

~moun

June 4™, 2022 - RGB June 23, 2022 - RGB

Material 20 Attsibute G easu Material

. o | um -

S

June 4%, 2022 - Elevation June 23", 2022 - Elevation July 25%, 2022 - Elevation
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Map tools

Use slider to compare two data products from different dates.

I ZS DATA TO SCIENCE HOMEPAGE 'WORKSPACE

o

2024 Spring Workshop

UAS data products for the Spring Workshop

Map Tools

Monday, Jul 25, 2022
[AS) Platform: M300  Sensor: RGB

Altitude (m): 40
» 2 Data Products

Monday, Jul 25, 2022

Q
@S Platform: M300 Sensor: Multispectral

Altitude (m): 40
» 3 Data Products

Monday, Jul 25, 2022

[a¥2]
% Platform: M300  Sensor: LiDAR

Altitude (m): 40
» 1 Data Products

Thursday, Jun 23, 2022
KB siieil ik e

- 1:nAD
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MY TEAMS

Thursday, Jun 23, 2022/

ORTHO

BH Ben Hancock v

[ Saturday, Jun 4, 2022v ]

ORTHO v

= Leaflet | © Mapbox ® OpenStreetiap Improve this map

l ZS DATA TO SCIENCE HOMEPAGE

2024 Spring Workshop

UAS data products for the Spring Workshop
Map Tools

Monday, Jul 25, 2022
€><3 Platform: M300  Sensor: RGB

Altitude (m): 40
» 2 Data Products

Monday, Jul 25, 2022

QL
c}{) Platform: M300 Sensor: Multispectral

Altitude (m): 40
» 3 Data Products

Monday, Jul 25, 2022

[AS) Platform: M300  Sensor: LIiDAR
Altitude (m): 40
» 1 Data Products

Thursday, Jun 23, 2022

Dlasfmc. MA2AA €

‘PAD

'WORKSPACE MY TEAMS BH Ben Hancock v

[ Monday, Jul 25, 2022 v ] Thursday, Jun 23, 2022/

ORTHO v ORTHO

= Leaflet | © Mapbox © OpenStreetMap Improve this map
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Sharing maps

Share maps with the public or restricted to only D2S users with appropriate permissions.

I ZS DATA TO SCIENCE Sign in

Share Settings

Only project members will be able to access shared links for this data

Restricted
SRS product. Must be signed in to platform to view shared link.

© Aiona Anyone can access this data product. It can be downloaded, used outside of
e the platform, and shared links can be viewed without signing in.

Copy file link Include symbology

= Leaflet | © Mapbox © OpensStreetMap Improve this map
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Accessing your data
Data stored on D2S can be accessed from external applications that support COG and COPC formats.

# Use the TiTiler demo endpoint. Replace this if needed.
os.environ["TITILER_ENDPOINT"] = ==gp==g===="pr mpy

# initial map
Map = leafmap.Map()

. # construct url with api key for D2S hosted cog

‘ cog_url = " jiesiwm badey oo onproicahom mmiaTWIH 'L U biE sl elblol. KU -Tonh ol ol LK HH 3T Sl a e
api_key = "FFy o sl Ml 2% BT ] el T ey 5 "
cog_url_final = f"{cog_url}?API_KEY={api_key}"

u te r # bounding box for cog
bounds = leafmap.cog_bounds(cog_url_final)
v # add cog layer to map and zoom to its extent

Map.add _cog layer(cog url_final, name="DSM", colormap_name="rainbow")

Map.zoom_to_bounds(bounds)

# create colorbar for cog layer using min/max from D25 statistics
vmin = 187.93
vmax = 188.99
Map.add_colormap(
"rainbow",
width=8.0,
height=0.4,
orientation="horizontal",

Web application

vmin=vmin,

RGIS

Map
| Q"WJ L\h il
k. p?
7
]
u
L]
Qo

D2S Data

DATA TO SCIENCE

_ —_—
Access after signing Limited to public datasets or
in to D2s API Key access

e SHe, SUSR ve 2=l * Bw.t
Example of accessing a D2S data product in a Jupyter Notebook.
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