
Remote Sensing with 
Instant Home Delivery

The GeoGeek’s Guide to Satellite Imagery

Dale Lutz &  Dmitri Bagh



Industries where Earth Observation 
Satellites are Changing Everything
1. Government
2. Intelligence Agencies
3. Environmental
4. Data analytics
5. Agriculture
6. Disaster management
7. Humanitarian
8. Monitoring assets and resources



Modern Providers

Landsat 8

Sentinel

Planet

Urthecast



Imagery comparison

Landsat (NASA/USGS) Sentinel 2 (ESA) Planet Urthecast (Future)

Resolution 15/30/100m 10/20/60m 3-5m 0.5-1m

Status Free Free Paid Paid

Frequency ~Bi-weekly Weekly (or better) Daily (Spring 2017) A few times a day



Mind-boggling volumes of data
Amazon AWS



S3: Secure, durable, highly-scalable 
object storage
● 99.999999999% reliability 
● 3+ million requests per second
● S3 is highly performant and applications 

can get 100’s of requests a second
● $0.03 per GB of storage (5TB of data $150 

a month)
● Can store single objects up to 5TB



Landsat 8 (NASA/USGS)



Landsat 8 Bands



Landsat 8 Useful Band Combinations



Official USGS viewer/downloader
https://landsatlook.usgs.gov/viewer.html



Landsat 8 Tiles

Almost 29,000 tiles

Tile Name Example:
LC80480262015225LGN01_Bx



Landsat 8 on AWS



Simple Landsat 
Download Assistant

https://s3-us-west-2.amazonaws.com/safe-scenarios/Landsat/LandsatSelector.html


Sentinel 2 (ESA)



Sentinel 2 bands



Sentinel Reading

● MGRS grid
● Metadata available (the 

data is in EU, Frankfurt 
(eu-central-1))

● Name example

tiles/10/U/EV/2017/1/3/0/metadata.xml











Planet



How To Access and 
Use Planet Data

Planet’s satellites, 
called Doves, provide 
high-frequency, 
medium-resolution 
(3-5 metre) imagery 
archiving back to 2009.

https://www.planet.com/gallery/


Planet by the numbers

● More satellites than all other providers/agencies combined
● Can build up to 20 satellites per week (capacity)
● Collects 1,000,000 images or 7 tb of data per day
● “We forgot 2 petabytes of data on S3” (nervous laughter please)



Planet Data

● API Key required
● Two satellite groups

○ RapidEye (RE) 
○ PlaneScope (PS)

● Assets
○ Visual (RGB24)
○ Analytic (RGBNir64)+Red Edge with  RE
○ UDM (unusable data mask) 

(bit mask shown as UINT8)



Planet Data

● Initialization (first reading) takes time
● Data is delivered as GeoTIFF
● JSON metadata is helpful - lots of clouds over the planet

{"type" : "AndFilter",

    "config" : [

    {"type" : "RangeFilter", "field_name" : "cloud_cover", "config" : { "lte" : @Evaluate($(CLOUDCOVERAGE)/100) }},

    {"type" : "RangeFilter", "field_name" : "black_fill",  "config" : { "lte" : @Evaluate($(BLACKFILL)/100) }}

    ]

}



Reading and mosaicking 
images that were taken 
over a period of time



UDM raster 
(Unusable data mask)



NDVI 
(Normalized difference 

vegetation index)



Satellite imagery 
draped over a digital 
elevation model 
(DEM) or LiDAR scan 
allows you to 
visualize the 
landscape in 3D.

3D Visualization



Pseudo colors. NirRG



UrtheCast



Today’s visit



Today’s visit



Today’s visit



Uses for Satellite Imagery
1. Use the frequently and automatically updated imagery as a 

‘live’ basemap for your GIS data.
2. Combine several images to get rid of cloud coverage.
3. Load specific areas into a database so you can compare it 

over time
4. Vectorize the image.
5. Add new imagery to your database only when it meets 

certain requirements, e.g. it’s not covered by clouds.



Supplemental data
Mapzen Terrain tiles on AWS



Global DEM coverage

https://aws.amazon.com/blogs/publicsector/announcing-terrain-tiles-on-aws-a-qa-with-mapzen/


Simple visualization in a browser
ThreeJS



Three.js 

JavaScript library/API for 
creating and displaying 3D 
computer graphics in a 
web browser.

● JSON
● HTML
● Javascript

https://en.wikipedia.org/wiki/JavaScript_library
https://en.wikipedia.org/wiki/API
https://en.wikipedia.org/wiki/3D_computer_graphics
https://en.wikipedia.org/wiki/3D_computer_graphics


JavaScript Example
● Create a scene
● Load data
● Add background
● Add camera
● Add light(s)
● Add controls
● Render



http://www.youtube.com/watch?v=0m2FVyz5U28


Even More Additional Uses for Satellite Imagery



Thank you!
Live chat us at safe.com


