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GLOSSARY
The following list defines terms used to describe Planet’s satellite imagery products.

1intA TArt
An alpha mask is an image channel with binary values that can be used to render areas of the image product
transparent where no data is available.

I NNAOANeA ere FEABBIATF UANERAON y I zul
A set of routines, protocols, and tools for building software applications.

1Z\BerntNeQ >eeeNOAfeA

The process of correcting at-sensor radiance imagery to account for effects related to the intervening
atmosphere between the earth’s surface and the satellite. Atmospheric correction has been shown to
significantly improve the accuracy of image classification.

=HAQBRYMA
Non-imaged pixels or pixels outside of the buffered area of interest that are set to black. They may appear as
pixels with a value of “0" or as “noData” depending on the viewing software.

EqrPirAk MENWAATe A TTedzNE yEMTTU
The representation of continuous elevation values over a topographic surface by a regular array of z-values,
referenced to a commmon datum. DEMSs are typically used to represent terrain relief.

gNe!dA _
A standard for encoding geospatial data using JISON (see JSON below).

gNeyuff
An image format with geospatial metadata suitable for use in a GIS or other remote sensing software.

gre A AAB NN E4raAAQN ugAEU
The distance between pixel centers, as measured on the ground. It is mathematically calculated based on
optical characteristics of the telescope, the altitude of the satellite, and the size and shape of the CCD sensor.

gtAntiQAl CrNe uAANERAON ugCuw
The web-based graphical user interfaces allows users to browse, preview and download Planet’s imagery
products.

UAANEAANRAAK ANAON AnAnjeA wiifl Ackil
International Space Station (ISS) orbits at a 51.6°%inclination at approximately 400 km altitude. Planet deploys

satellites from the ISS, each having a similar orbit.

'AWARO®NA AKINOA _ erdnjeA utAA _ Uk
Text-based data interchange format used by the Planet API.

—ANDIrAN i
Freely available dataset offered through NASA and the United States Geological Survey.

© Planet Labs Inc. 2018
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TINAADZANA
Data delivered with Planet’'s imagery products that describes the products content and context and can be
used to conduct analysis or further processing.

. Adzie
The point on the ground directly below the satellite.

.. NA@iuAREAENDZ u _ uél
Near Infrared is a region of the electromagnetic spectrum.

AcntecNOAR|OANeA
The process of removing and correcting geometric image distortions introduced by satellite collection
geometry, pointing error, and terrain variability.

Acnte ViiN
Ortho Tiles are Planet’s core product lines of high-resolution satellite images. Ortho tiles are available in two
different product formats: Visual and Analytic, each offered in GeoTIFF format.

®kAANARQenN
The first three generations of Planet’s optical systems are referred to as PlanetScope O, PlanetScope 1, and
PlanetScope 2.

EANje BNAxQ >eeeNQaje

The correction of variations in data that are not caused by the object or image being scanned. These include
correction for relative radiometric response between detectors, filling non-responsive detectors and scanner
inconsistencies.

ENRINOAAAON >eNRRIQINAA
The reflectance coefficient provided in the metadata is used as a multiplicative to convert Analytic TOA

Radiance values to TOA Reflectance.

EANnPIMrN

RapidEye refers to the five-satellite constellation in operation since 2009.
AONAN

A single image captured by a PlanetScope satellite.

ANAree >eeeNOAjeA
The correction of variations in the data that are caused by sensor geometry, attitude and ephemeris.

ANAAGANKIN
Copernicus Sentinel-2 is a multispectral imaging satellite constellation operated by the European Space

Agency.

ALrAAA
SkySat refers to the 15-satellite constellation in operation since 2014.
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APA 1 (B2t
The angle of the sun as seen by an observer located at the target point, as measured in a clockwise direction
from the North.

A?A MINWAAeA
The angle of the sun above the horizon.

APA ArAQtreNe?r Ackir uARAL
A geocentric orbit that combines altitude and inclination in such a way that the satellite passes over any given

point of the planet’s surface at the same local solar time.

APERAQON ENRINQAAAQN ufiéy

Surface reflectance is the amount of light reflected by the surface of the earth. It is a ratio of surface radiance to

surface irradiance, and as such is unitless, and typically has values between 0 and 1. The Surface Reflectance
(SR) Product is derived from the standard Planet Analytic (Radiance) Product and is processed to top of
atmosphere reflectance and then atmospherically corrected to (bottom of atmosphere or) surface reflectance.
Planet uses the 6S radiative transfer model with ancillary data fromm MODIS to account for atmospheric effects
on the observed signal at the sensor for the PlanetScope Dove constellation.

YN galdz Ar rANB

Ortho tiles are based on a worldwide, fixed UTM grid system. The grid is defined in 24 km by 24 km tile centers,
with T km of overlap (each tile has an additional 500 m overlap with adjacent tiles), resulting in 25 km by 25 km
tiles.

© Planet Labs Inc. 2018
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9.1.2 RapidEye

The table below describes the GeoJSON metadata schema for RapidEye Ortho Tile products:

Table 7-B: RapidEye Ortho Tile GeoJSON Metadata Schema

RAPIDEYE ORTHO TILE GEOJSON METADATA SCHEMA

Parameter Description Type
acquired The RFC 3339 acquisition time of the image. string
catalog_id The catalog ID for the RapidEye Basic Scene string

product.
anomalous_pixel Percentage of anomalous pixels. Pixels that number

black_fill

cloud_cover

columns

epsg_code

grid_cell

ground_control

gsd
item_type
origin_x

© Planet Labs Inc. 2018

have image quality issues documented in
the quality taxonomy (e.g. hot columns).

This is represented spatially within the UDM.

Ratio of image containing artificial black fill
due to clipping to actual data.

Ratio of the area covered by clouds to that
which is uncovered.

Number of columns in the image.

The identifier for the grid cell that the
imagery product is coming from if the
product is an Ortho Tile (not used if Scene)

The grid cell identifier of the gridded item.

If the image meets the positional accuracy
specifications this value will be true. If the
image has uncertain positional accuracy,
this value will be false.

The ground sampling distance of the image
acquisition.

The name of the item type that models
shared imagery data schema.

ULX coordinate of the extent of the data.
The coordinate references the top left
corner of the top left pixel

number (0 -1)

number (0 -1)

number

number

string

boolean

number

string (e.g “REOrthoTile")

number



origin_y

pixel_resolution

provider

published

rows

satellite_id

sun_azimuth

sun_elevation

updated

usable_data

view_angle

© Planet Labs Inc. 2018

ULY coordinate of the extent of the data.
The coordinate references the top left
corner of the top left pixel

Pixel resolution of the imagery in meters.

Name of the imagery provider.

The RFC 3339 timestamp at which this item
was added to the API.

Number of rows in the image.

Globally unique identifier of the satellite
that acquired the underlying imagery.

Angle from true north to the sun vector
projected on the horizontal plane in
degrees.

Elevation angle of the sun in degrees.

The RFC 3339 timestamp at which this item
was updated in the API.

Ratio of the usable to unusable portion of
the imagery due to cloud cover or black fill.
Applies only to RapidEye Data

Spacecraft across-track off-nadir viewing
angle used for imaging, in degrees with +
being east and - being west.

number

number

string (e.g. "planetscope","rapideye"")

string

number

string

number (O - 360)

number (O - 90)

string

number (0 - 1)

number (-25 - +25)
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9.2 ORTHO SCENES

9.2.1 PlanetScope

The table below describe the GeoJSON metadata schema for PlanetScope Ortho Scene products:

Table 7-C: PlanetScope Ortho Scene GeoJSON Metadata Schema

PLANETSCOPE ORTHO SCENE GEOJSON METADATA SCHEMA

Parameter Description Type
acquired The RFC 3339 acquisition time of the image. string
anomalous_pixel Percentage of anomalous pixels. Pixels that number

cloud_cover

columns

ground_control

gsd

instrument

item_type

origin_x

origin_y

pixel_resolution

provider

© Planet Labs Inc. 2018

have image quality issues documented in
the quality taxonomy (e.g. hot columns).

This is represented spatially within the UDM.

Ratio of the area covered by clouds to that
which is uncovered.

Number of columns in the image.

If the image meets the positional accuracy

specifications this value will be true. If the
image has uncertain positional accuracy,
this value will be false.

The ground sampling distance of the image

acquisition.

The generation of the satellite telescope.

The name of the item type that models
shared imagery data schema.

ULX coordinate of the extent of the data.
The coordinate references the top left
corner of the top left pixel.

ULY coordinate of the extent of the data.
The coordinate references the top left
corner of the top left pixel.

Pixel resolution of the imagery in meters.

Name of the imagery provider.

number (0 - 1)

number

boolean

number

string (e.g."PS0", “PS1” ,"PS2")

string (e.g. “PSScene3Band”, "PSScene4Band”)

number

number

number

string (e.g. "planetscope","rapideye"")
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published The RFC 3339 timestamp at which this item string
was added to the API.

quality_category Metric for image quality. To qualify for string: “standard” or “test”
“standard” image quality an image must
meet the following criteria: sun altitude
greater than or equal to 10 degrees, off nadir
view angle less than 20 degrees, and
saturated pixels fewer than 20%. If the
image does not meet these criteria it is
considered “test” quality.

rows Number of rows in the image. number

satellite_id Globally unique identifier of the satellite string
that acquired the underlying imagery.

sun_azimuth Angle from true north to the sun vector number (O - 360)
projected on the horizontal plane in
degrees.
sun_elevation Elevation angle of the sun in degrees. number (O - 90)
updated The RFC 3339 timestamp at which this item string

was updated in the API.

usable_data Ratio of the usable to unusable portion of number (0 - 1)
the imagery due to cloud cover or black fill.
Applies only to RapidEye.

view_angle Spacecraft across-track off-nadir viewing number (-25 - +25)
angle used for imaging, in degrees with +
being east and - being west.

The PlanetScope Ortho Scenes Surface Reflectance product is provided as a 16-bit GeoTIFF image with
reflectance values scaled by 10,000. Associated metadata describing inputs to the correction is included in a
GeoTIFF TIFFTAG_IMAGEDESCRIPTION metadata header as a JISON encoded string.

© Planet Labs Inc. 2018



The table below describes the metadata schema for Surface Reflectance products stored in the GeoTIFF

header:

Table 7-D: PlanetScope Ortho Scene Surface Reflectance GeoTIFF Metadata Schema

PLANETSCOPE ORTHO SCENE SURFACE REFLECTANCE GEOTIFF METADATA SCHEMA

Parameter Description Example
aerosol_model 6S aerosol model used continental
aot_coverage Percentage overlap between MODIS data 0.5625

and the scene being corrected
aot_method Method used to derive AOD value(s) for an fixed
image. Currently only 'fixed' is used,
indicating a single value for the entire
image
aot_mean_quality Average MODIS AOD quality value for the 1.0

aot_source

aot_std

aot_status

aot_used

atmospheric_corre
ction_algorithm

atmospheric_mod
el

luts_version

ozone_coverage

ozone_mean_quali
ty

ozone_method

© Planet Labs Inc. 2018

overlapping NRT data in the range 1-10. This
is set to 127 when no data is available

Source of the AOD data used for the
correction

Standard deviation of the averaged MODIS
AOD data

A text string indicating state of AOD
retrieval. If no data exists from the source
used, a default value 0.226 is used

Aerosol optical depth used for the
correction

The algorithm used to generate LUTs

Custom model or 6S atmospheric model
used

Version of the LUTs used for the correction

Percentage overlap between MODIS data
and the scene being corrected

Average MODIS ozone quality value for the
overlapping NRT data. This will always be
255 if data is present

Method used to derive ozone value(s) for an
image. Currently only 'fixed' is used,

modO9cma_nrt

0.033490001296168699

Missing Data - Using Default AOT

0.061555557780795626

65V2.1

water_vapor_a nd_ozone

0.53125

255

fixed

69



ozone_source

ozone_status

ozone_std

ozone_used

satellite_azimuth_
angle

satellite_zenith_an
gle

solar_azimuth_ang
le

solar_zenith_angle

sr_version

water_vapor_cover
age

water_vapor_mean
_quality

water_vapor_meth
od

water_vapor_sourc
e

water_vapor_statu
S

water_vapor_std

© Planet Labs Inc. 2018

indicating a single value for the entire
image

Source of the ozone data used for the
correction

A text string indicating state of ozone
retrieval. If no ozone data is available for the
scene being corrected, the corrections falls
back to a 6SV built-in atmospheric model

Standard deviation of the averaged MODIS
ozone data.

Ozone concentration used for the
correction, in cm-atm

Always defined to be 0.0 degrees and solar
zenith angle measured relative to it

Satellite zenith angle, fixed to nadir pointing

Sun azimuth angle relative to satellite, in
degrees

Solar zenith angle in degrees

Version of the correction applied.

Percentage overlap between MODIS data
and the scene being corrected

Average MODIS ozone quality value for the
overlapping NRT data in the range 1-10. This
is set to 127 when no data is available

Method used to derive water vapor value(s)
for an image. Currently only 'fixed' is used,
indicating a single value for the entire
image

Source of the water vapor data used for the
correction

A text string indicating state of water vapor
retrieval. If no water vapor data is available
for the scene being corrected, the
corrections falls back to a 65V built-in
atmospheric model

Standard deviation of the averaged MODIS
AOD data

mod09cmg_nrt

Data Found

0.255

0.0

0.0

111.42044562850029

30.26950393461825

1.0

0.53215

1.5294

fixed

mod09cma_nrt

Data Found

0.0587
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water_vapor_used

aerosol_model

aot_coverage

aot_method

aot_mean_quality

aot_source

aot_std

aot_status

aot_used

atmospheric_corre
ction_algorithm

atmospheric_mod
el

luts_version

ozone_coverage

ozone_mean_quali
ty

ozone_method

ozone_source

© Planet Labs Inc. 2018

Water vapor concentration used for the
correction in g/cma2

6S aerosol model used

Percentage overlap between MODIS data
and the scene being corrected

Method used to derive AOD value(s) for an
image. Currently only 'fixed' is used,
indicating a single value for the entire
image

Average MODIS AOD quality value for the
overlapping NRT data in the range 1-10. This
is set to 127 when no data is available

Source of the AOD data used for the
correction

Standard deviation of the averaged MODIS
AOD data

A text string indicating state of AOD
retrieval. If no data exists from the source
used, a default value 0.226 is used

Aerosol optical depth used for the
correction

The algorithm used to generate LUTs

Custom model or 6S atmospheric model
used

Version of the LUTs used for the correction

Percentage overlap between MODIS data
and the scene being corrected

Average MODIS ozone quality value for the
overlapping NRT data. This will always be
255 if data is present

Method used to derive ozone value(s) for an
image. Currently only 'fixed' is used,
indicating a single value for the entire
image

Source of the ozone data used for the
correction

4.0512

continental

0.5625

fixed

1.0

modO09cma_nrt

0.033490001296168699

Missing Data - Using Default AOT

0.061555557780795626

65Vv2.]

water_vapor_a nd_ozone

0.53125

255

fixed

mod09cmg_nrt
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ozone_status

ozone_std

ozone_used

satellite_azimuth_
angle

satellite_zenith_an
gle

solar_azimuth_ang
le

solar_zenith_angle

sr_version

water_vapor_cover
age

water_vapor_mean
_quality

water_vapor_meth
od

water_vapor_sourc
e

water_vapor_statu
S

water_vapor_std

water_vapor_used

© Planet Labs Inc. 2018

A text string indicating state of ozone
retrieval. If no ozone data is available for the
scene being corrected, the corrections falls
back to a 6SV built-in atmospheric model

Standard deviation of the averaged MODIS
ozone data.

Ozone concentration used for the
correction, in cm-atm

Always defined to be 0.0 degrees and solar
zenith angle measured relative to it

Satellite zenith angle, fixed to nadir pointing

Sun azimuth angle relative to satellite, in
degrees

Solar zenith angle in degrees

Version of the correction applied.

Percentage overlap between MODIS data
and the scene being corrected

Average MODIS ozone quality value for the
overlapping NRT data in the range 1-10. This
is set to 127 when no data is available

Method used to derive water vapor value(s)
for an image. Currently only 'fixed' is used,
indicating a single value for the entire
image

Source of the water vapor data used for the
correction

A text string indicating state of water vapor
retrieval. If no water vapor data is available
for the scene being corrected, the
corrections falls back to a 6SV built-in
atmospheric model

Standard deviation of the averaged MODIS
AOD data

Water vapor concentration used for the
correction in g/cma2

Data Found

0.255

0.0

0.0

111.42044562850029

30.26950393461825

1.0

0.53215

15294

fixed

modO09cma_nrt

Data Found

0.0587

4.0512



9.2.2 SkySat

The table below describes the GeoJSON metadata schema for SkySat Ortho Scene products:

Table 7-E: Skysat Ortho Scene Geojson Metadata Schema

SKYSAT ORTHO SCENE GEOJSON METADATA SCHEMA

Parameter Description Type
acquired The RFC 3339 acquisition time of the image. string
camera_id The specific detector used to capture the String (e.g. “d1”, “d2")

cloud_cover

ground_control

gsd

item_type

provider

published

quality_category

satellite_azimuth

satellite_id

strip_id

© Planet Labs Inc. 2018

scene.

The estimated percentage of the image
covered by clouds.

If the image meets the positional accuracy
specifications this value will be true. If the
image has uncertain positional accuracy,
this value will be false.

The ground sampling distance of the image
acquisition.

The name of the item type that models
shared imagery data schema.

Name of the imagery provider.

The RFC 3339 timestamp at which this item
was added to the APL.

Metric for image quality. To qualify for
“standard” image quality an image must
meet a variety of quality standards, for
example: PAN motion blur less than 1.15
pixels, compression bits per pixel less than 3.
If the image does not meet these criteria it
is considered “test” quality.

Angle from true north to the satellite vector
at the time of imaging, projected on the
horizontal plane in degrees.

Globally unique identifier of the satellite that
acquired the underlying imagery.

Globally unique identifier of the image strip
this scene was collected against

number (0-100)

boolean

number

string (e.g. “PSScene3Band”, "SkySatScene”)

non nou

string ("planetscope","rapideye", “skysat”)

string

string (“standard”, “test”)

number (O - 360)

string

string



sun_azimuth

sun_elevation

updated

view_angle

Angle from true north to the sun vector
projected on the horizontal plane in
degrees.

Elevation angle of the sun in degrees.

The RFC 3339 timestamp at which this item
was updated in the APL.

Spacecraft across-track off-nadir viewing
angle used for imaging, in degrees with +
being east and - being west.

9.3 BASIC SCENES

9.3.1 PlanetScope

number (O - 360)

number (O - 90)

string

number (-25 - +25)

The tables below describe the GeoJSON metadata schema for PlanetScope Basic Scene products:

Table 7-F: PlanetScope Basic Scene GeoJSON Metadata Schema

PLANETSCOPE BASIC SCENE GEOJSON METADATA SCHEMA

Parameter Description Type
acquired The RFC 3339 acquisition time of the image. string
anomalous_pixel Percentage of anomalous pixels. Pixels that number

cloud_cover

columns

epsg_code

ground_control

© Planet Labs Inc. 2018

have image quality issues documented in
the quality taxonomy (e.g. hot columns).
This is represented spatially within the UDM.

Ratio of the area covered by clouds to that
which is uncovered.

Number of columns in the image.

The identifier for the grid cell that the

imagery product is coming from if the
product is an imagery tile (not used if

scene).

If the image meets the positional accuracy
specifications this value will be true. If the
image has uncertain positional accuracy,
this value will be false.

number (0 -1)

number

number

boolean

74



gsd

instrument

item_type

origin_x

origin_y

provider

published

quality_category

rows

satellite_id

sun_azimuth

sun_elevation

updated

usable_data
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The ground sampling distance of the image
acquisition.

The generation of the satellite telescope.

The name of the item type that models
shared imagery data schema.

ULX coordinate of the extent of the data.
The coordinate references the top left
corner of the top left pixel.

ULY coordinate of the extent of the data.
The coordinate references the top left
corner of the top left pixel.

Name of the imagery provider.

The RFC 3339 timestamp at which this item
was added to the APL.

Metric for image quality. To qualify for
“standard” image quality an image must
meet the following criteria: sun altitude
greater than or equal to 10 degrees, off nadir
view angle less than 20 degrees, and
saturated pixels fewer than 20%. If the
image does not meet these criteria it is
considered “test” quality.

Number of rows in the image.

Globally unique identifier of the satellite
that acquired the underlying imagery.

Angle from true north to the sun vector
projected on the horizontal plane in
degrees.

Elevation angle of the sun in degrees.

The RFC 3339 timestamp at which this item
was updated in the APL.

Ratio of the usable to unusable portion of
the imagery due to cloud cover or black fill.
Applies only to RapidEye.

number

string (e.g."PS0”", “PS1","PS2")

string (e.g. “PSScene3Band”, "PSScene4Band”)

number

number

nn

string (e.g. "planetscope","rapideye"")

string

string: “standard” or “test”

number

string

number (O - 360)

number (O - 90)

string

number (0 -1)



view_angle

9.3.2 RapidEye

The table below describe the GeoJSON metadata schema for RapidEye Basic Scene products:

Spacecraft across-track off-nadir viewing
angle used for imaging, in degrees with +
being east and - being west.

Table 7-G: RapidEye Basic Scene GeoJSON Metadata Schema

RAPIDEYE BASIC SCENE GEOJSON METADATA SCHEMA

number (-25 - +25)

Parameter Description Type

acquired The time that image was taken in ISO 8601 string
format, in UTC.

anomalous_pixel Count of any identified anomalous pixels number

cloud_cover

gsd
black_fill
catalog_id
satellite_id
view_angle
strip_id

sun_elevation

sun_azimuth
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The estimated percentage of the image
covered by clouds.

The ground sample distance (distance
between pixel centers measured on the
ground) of the image in meters.

The percent of image pixels without valid
image data. It is always zero.

The catalog ID for the RapidEye Basic Scene
product.

A unique identifier for the satellite that
captured this image.

The view angle in degrees at which the
image was taken.

The RapidEye Level 1B catalog id for older
L1B products or the ImageTake ID for newer
versions.

The altitude (angle above horizon) of the
sun from the imaged location at the time of
capture in degrees.

The azimuth (angle clockwise from north) of
the sun from the imaged location at the
time of capture in degrees.

number (O - 100)

number

number (0O)

string

string

number

string

number

number
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updated

usable_data

columns
rows
published
provider

item_type

9.3.3 SkySat

The last time this asset was updated in the
Planet archive. Images may be updated
after they are originally published

Amount of image that is considered usable
data, for example non-cloud cover pixels,
expressed as a percentage. Applies only to
RapidEye data.

The number of columns in the image

The number of rows in the image

The date the image was originally published

The satellite constellation

The item type as catalogued in the Planet
Archive

string

Number (0-1)

number

number

string

String: “rapideye”

String: “REScene”

The table below describe the GeoJSON metadata schema for SkySat Basic Scene products:

Table 7-H: Skysat Basic Scene Geojson Metadata Schema

SKYSAT BASIC SCENE GEOJSON METADATA SCHEMA

Parameter Description Type
acquired The RFC 3339 acquisition time of the image. string
camera_id The specific detector used to capture the String (e.g. “d1”, “d2")

cloud_cover

ground_control

gsd

item_type

provider
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scene.

The estimated percentage of the image
covered by clouds.

If the image meets the positional accuracy
specifications this value will be true. If the
image has uncertain positional accuracy,
this value will be false.

The ground sampling distance of the image
acquisition.

The name of the item type that models
shared imagery data schema.

Name of the imagery provider.

number (0-100)

boolean

number

string (e.g. “PSScene3Band”, "SkySatScene”)

"o

string ("planetscope","rapideye", “skysat”)

77



published

quality_category

satellite_azimuth

satellite_id

strip_id

sun_azimuth

sun_elevation

updated

view_angle
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The RFC 3339 timestamp at which this item
was added to the APL.

Metric for image quality. To qualify for
“standard” image quality an image must
meet a variety of quality standards, for
example: PAN motion blur less than 1.15

pixels, compression bits per pixel less than 3.

If the image does not meet these criteria it
is considered “test” quality.

Angle from true north to the satellite vector
at the time of imaging, projected on the
horizontal plane in degrees.

Globally unique identifier of the satellite
that acquired the underlying imagery.

Globally unique identifier of the image strip
this scene was collected against

Angle from true north to the sun vector
projected on the horizontal plane in
degrees.

Elevation angle of the sun in degrees.

The RFC 3339 timestamp at which this item
was updated in the API.

Spacecraft across-track off-nadir viewing
angle used for imaging, in degrees with +
being east and - being west.

string

string (“standard”, “test”)

number (O - 360)

string

string

number (O - 360)

number (O - 90)

string

number (-25 - +25)



9.4 ORTHO COLLECT

9.4.1 SkySat

The table below describe the GeoJSON metadata schema for SkySat Ortho Collect products:

Table 8: Skysat Ortho Scene Geojson Metadata Schema

SKYSAT ORTHO SCENE GEOJSON METADATA SCHEMA

Parameter Description Type
acquired The RFC 3339 acquisition time of the image. string
camera_id The specific detector used to capture the string (e.g. “d1”, “d2")

cloud_cover

ground_control

gsd

item_type

provider

published

quality_category

satellite_azimuth

satellite_id

strip_id
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scene.

The estimated percentage of the image
covered by clouds.

If the image meets the positional accuracy
specifications this value will be true. If the
image has uncertain positional accuracy,
this value will be false.

The ground sampling distance of the image
acquisition.

The name of the item type that models
shared imagery data schema.

Name of the imagery provider.

The RFC 3339 timestamp at which this item
was added to the APL.

Metric for image quality. To qualify for
“standard” image quality an image must
meet a variety of quality standards, for
example: PAN motion blur less than 1.15
pixels, compression bits per pixel less than 3.
If the image does not meet these criteria it
is considered “test” quality.

Angle from true north to the satellite vector
at the time of imaging, projected on the
horizontal plane in degrees.

Globally unique identifier of the satellite that
acquired the underlying imagery.

Globally unique identifier of the image strip
this scene was collected against

number (0-100)

boolean

number

string (e.g. “PSScene3Band”, "SkySatScene”)

"o

string ("planetscope","rapideye", “skysat”)

string

string (“standard”, “test”)

number (O - 360)

string

string
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sun_azimuth

sun_elevation

updated

view_angle

ground_lock_ratio
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Angle from true north to the sun vector
projected on the horizontal plane in
degrees.

Elevation angle of the sun in degrees.

The RFC 3339 timestamp at which this item
was updated in the APL.

Spacecraft across-track off-nadir viewing
angle used for imaging, in degrees with +
being east and - being west.

The percentage of SkySat frames that make
up the full Collect product that have good
ground control

number (O - 360)

number (O - 90)

string

number (-25 - +25)

Number (0 -1)

@)
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10. PRODUCT DELIVERY

All imagery products are made available via Application Processing Interface (API) and Graphical User Interface
(GuI.

10.1 PLANET APPLICATION PROGRAMMING INTERFACE (API)

The Planet API offers REST API access that allows listing, filtering, and downloading of data to anyone using a
valid API key. The metadata features described later in this document are all available in the responses to API
queries. The full TIFF / GeoTIFF image data files are accessible (in the different product formats) at the /full URL
endpoints.

Metadata associate with imagery products can be requested through the Data API| endpoint:

api.planet.com/data/1/.
The table below shows a list of all the item types in the Data API:

Table 9-A: Planet Data API - Item Types

Item Type Description
PSScene3Band PlanetScope 3-band Basic and Ortho Scenes. Scenes are framed as captured.
0 Analytic imagery band order: Band 1= Red, Band 2 = Green, Band 3 = Blue

0 Visual imagery band order: Band 1= Red, Band 2 = Green, Band 3 = Blue

PSScene4Band PlanetScope 4-band Basic and Ortho Scenes. Scenes are framed as captured.
0 Analytic imagery band order: Band 1= Blue, Band 2 = Green, Band 3 = Red, Band
4 = Near-infrared

PSOrthoTile PlanetScope 4-band Ortho Tiles as 25 km x 25 km UTM tiles.
0 Analytic imagery band order: Band 1= Blue, Band 2 = Green, Band 3 = Red, Band
4 = Near-infrared
6 Visual imagery Band order: Band 1= Red, Band 2 = Green, Band 3 = Blue

REScene RapidEye 5-band Basic, scene-/strip- based framing.
0 Analytic imagery band order: Band 1= Blue, Band 2 = Green, Band 3 = Red, Band
4 = Red edge, Band 5 = Near-infrared

REOrthoTile RapidEye 5-band Ortho Tiles as 25 km x 25 km UTM tiles.
0 Analytic imagery band order: Band 1= Blue, Band 2 = Green, Band 3 = Red, Band
4 = Red edge, Band 5 = Near-infrared
6 Visual imagery band order: Band 1= Red, Band 2 = Green, Band 3 = Blue

Sentinel2L1C Sentinal-2 L1C data packed zip file
Landsat8L1G Landsat 8 data packed zip file
SkySatScene SkySat Basic and Ortho Scenes are framed as captured:

6 Basic Analytic DN: Band 1= Blue, Band 2 = Green, Band 3 = Red, Band 4 =
Near-infrared
Basic Panchromatic DN: Band 1= Pan

O«
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6 Visual: Band 1= Red, Band 2 = Green, Band 3 = Blue
0 Pansharpend: Band 1= Blue, Band 2 = Green, Band 3 = Red, Band 4 =
Near-infrared
0 Analytic DN: Band 1= Blue, Band 2 = Green, Band 3 = Red, Band 4 = Near-infrared
6 Panchromatic DN: Band 1= Pan
SkySatCollect The Ortho Collect product is created by composing SkySat Ortho Scenes along an

imaging strip into segments typically consisting of about 60 SkySat Ortho Scenes.

The table below shows a list of all the asset types in the Data API:

Table 9-B: Planet Data API - Asset Types

Asset Type Description

analytic 0 Radiometrically-calibrated analytic imagery stored as 16-bit scaled radiance,
suitable for analytic applications.

analytic_bl Band1

analytic_b10 Band 10

analytic_bT11 Band 11

analytic_b12 Band 12

analytic_b2 Band 2

analytic_b3 Band 3

analytic_b4 Band 4

analytic_b5 Band 5

analytic_b6 Band 6

analytic_b7 Band 7

analytic_b8 Band 8

analytic_b8a Band 8a

analytic_b9 Band 9

analytic_bga Band QA

analytic_dn Non-radiometrically-calibrated analytic image stored as 12-bit digital numbers
analytic_dn_xml Non-radiometrically-calibrated analytic image metadata

analytic_ms True Color Composite

analytic_sr Atmospherically-corrected analytic imagery stored as 16-bit scaled (surface)

reflectance, suitable for analytic applications.
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analytic_xml

basic_analytic

basic_analytic_b1

basic_analytic_bl_nitf

basic_analytic_b2

basic_analytic_b2_nitf

basic_analytic_b3

basic_analytic_b3_nitf

basic_analytic_b4

basic_analytic_b4_nitf

basic_analytic_b5

basic_analytic_b5_nitf

basic_analytic_dn

basic_analytic_dn_nitf
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Radiometrically-calibrated analytic image metadata

Unorthorectified radiometrically-calibrated analytic image stored as 16-bit scaled
radiance

RapidEye band 1 (Blue) scaled Top of Atmosphere Radiance (at sensor) and Sensor
corrected, Basic Scene product designed for users with advanced image processing
and geometric correction capabilities. Scene based framing and not projected to a
cartographic projection.

RapidEye band 1 (Blue) scaled Top of Atmosphere Radiance (at sensor) and Sensor
corrected, Basic Scene product in the NITF format, designed for users with advanced
image processing and geometric correction capabilities. Scene based framing and
not projected to a cartographic projection.

RapidEye band 2 (Green) scaled Top of Atmosphere Radiance (at sensor) and Sensor
corrected, Basic Scene product designed for users with advanced image processing
and geometric correction capabilities. Scene based framing and not projected to a
cartographic projection.

RapidEye band 2 (Green) scaled Top of Atmosphere Radiance (at sensor) and Sensor
corrected, Basic Scene product in the NITF format, designed for users with advanced
image processing and geometric correction capabilities. Scene based framing and
not projected to a cartographic projection.

RapidEye band 3 (Red) scaled Top of Atmosphere Radiance (at sensor) and Sensor
corrected, Basic Scene product designed for users with advanced image processing
and geometric correction capabilities. Scene based framing and not projected to a
cartographic projection.

RapidEye band 3 (Red) scaled Top of Atmosphere Radiance (at sensor) and Sensor
corrected, Basic Scene product in the NITF format, designed for users with advanced
image processing and geometric correction capabilities. Scene based framing and
not projected to a cartographic projection.

RapidEye band 4 (Red Edge) scaled Top of Atmosphere Radiance (at sensor) and
Sensor corrected, Basic Scene product designed for users with advanced image

processing and geometric correction capabilities. Scene based framing and not

projected to a cartographic projection.

RapidEye band 4 (Red Edge) scaled Top of Atmosphere Radiance (at sensor) and
Sensor corrected, Basic Scene product in the NITF format, designed for users with
advanced image processing and geometric correction capabilities. Scene based
framing and not projected to a cartographic projection.

RapidEye band 5 (Near-infrared) scaled Top of Atmosphere Radiance (at sensor) and
Sensor corrected, Basic Scene product designed for users with advanced image
processing and geometric correction capabilities. Scene based framing and not
projected to a cartographic projection.

RapidEye band 5 (Near Infrared) scaled Top of Atmosphere Radiance (at sensor) and
Sensor corrected, Basic Scene product in the NITF format, designed for users with
advanced image processing and geometric correction capabilities. Scene based
framing and not projected to a cartographic projection.

Unorthorectified non-radiometrically-calibrated analytic image stored as 12-bit
digital numbers

Unorthorectified non-radiometrically-calibrated analytic image stored as 12-bit
digital numbers in NITF format



basic_analytic_dn_rpc

basic_analytic_dn_rpc_nitf

basic_analytic_dn_xml

basic_analytic_dn_xmlI_nitf

basic_analytic_nitf

basic_analytic_rpc

basic_analytic_rpc_nitf

basic_analytic_sci
basic_analytic_xml
basic_analytic_xml_nitf
basic_panchromatic_dn
basic_panchromatic_dn_rpc
basic_udm

browse

metadata_aux
metadata_txt
ortho_analytic_dn
ortho_analytic_udm
ortho_panchromatic_dn
ortho_panchromatic_udm
ortho_pansharpened
ortho_pansharpened_udm
ortho_visual

udm

visual

visual_xml
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Rational polynomial coefficient for unorthorectified non-radiometrically-calibrated
analytic image stored as 12-bit digital numbers

Rational polynomial coefficient for unorthorectified non-radiometrically-calibrated
analytic image stored as 12-bit digital numbers in NITF format

Unorthorectified non-radiometrically-calibrated analytic image metadata

Unorthorectified non-radiometrically-calibrated analytic image metadata in NITF
format

Unorthorectified radiometrically-calibrated analytic image stored as 16-bit scaled
radiance in NITF format

Rational polynomial coefficient for unorthorectified radiometrically-calibrated
analytic image stored as 16-bit scaled radiance

Rational polynomial coefficient for unorthorectified radiometrically-calibrated
analytic image stored as 16-bit scaled radiance in NITF format

The RapidEye Spacecraft Information XML Metadata file.

Unorthorectified radiometrically-calibrated analytic image metadata
Unorthorectified radiometrically-calibrated analytic image metadata in NITF format
This is a Basic Scene Panchromatic DN Image

This is a Basic Panchromatic DN RPC File

Unorthorectified usable data mask

Visual browse image for the Basic Scene product.

Sentinel metadata

Text file containing metadata information pertaining to the specific scene.
Orthorectified 16-bit 4-Band DN Image

Orthorectified 16-bit 4-Band DN Image Unuseable Data Mask
Orthorectified 16-bit 1-band Image

Orthorectified 16-bit 1-band Image Unuseable Data Mask

Orthorectified 16-bit 4-band Pansharpened Image

Orthorectified 16-bit 4-band Pansharpened Image Unuseable Data Mask
Orthorectified 8-bit 3-band Pansharpened Image

Usable data mask

Visual image with color-correction

Visual image metadata
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10.2 PLANET GRAPHICAL USER INTERFACE (GUI)

The Planet Explorer Beta is a set of web-based GUI tools that can be used to search Planet’s catalog of imagery,
view metadata, and download full-resolution images. The interface and all of its features are built entirely on
the externally available Planet API.

The link to the Planet Explorer Beta is: www.planet.com/explorer.

Planet’'s GUI allows users to:

1. View Timelapse Mosaics: A user can view Planet’s quarterly and monthly mosaics for all of 2016, and can
zoom in up to zoom level 12 (38 m / pixel per OpenStreetMap)

2. Search: A user can Search for any location or a specific area of interest by entering into the input box
OR by uploading a geometry file (Shapefile, GeoJSON, KML, or WKT).

3. Save Search: The Save functionality allows a user to save search criteria based on area of interest, dates,
and filters.

4. Filter: A user can filter by a specific date range and/or customizing metadata parameters (e.g.
estimated cloud cover, GSD).

5. Zoom and Preview Imagery: Zoom and Preview allows a user to zoom in or out of the selected area and
preview imagery.

6. View Imagery Details: A user can review metadata details about each imagery product.
7. Download: The Download icon allows a user to download imagery based on subscription type.

8. Draw Tools: These tools allow you to specify an area to see imagery results. The draw tool capabilities
available are drawing a circle, drawing a rectangle, drawing a polygon, and/or limiting the size of the
drawing to the size of loadable imagery.

9. Imagery Compare Tool: The Compare Tool allows you to compare sets of Planet imagery from different
dates.

Planet will also enable additional functionality in the form of “Labs,” which are demonstrations of capability
made accessible to users through the GUI. Labs are active product features and will evolve over time based on
Planet technology evolution and user feedback.

0

(@)
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10.3 PLANET ACCOUNT MANAGEMENT TOOLS

As part of the Planet GUI, an administration and account management tool is provided. This tool is used to
change user settings and to see past data orders. In addition, users who have administrator privileges will be
able to manage users in their organization as well as review usage statistics.

The core functionality provided by account management tools are outlined below, and Planet may evolve
Account Management tools over time to meet user needs:

1. User Accounts Overview: Every user account on the Planet Platform is uniquely identified by an email
address. Each user also has a unique API key that can be used when interacting programmatically with
the Platform.

2. Organization and Sub-organization Overview: Every user on the Planet Platform belongs to one
organization. The Platform also supports “sub-organizations,” which are organizations that are attached
to a “parent” organization. An administrator of a parent organization is also considered an administrator
on all sub-organizations.

3. Account Privileges: Every user account on the Planet Platform has one of two roles: user or
administrator. An administrator has elevated access and can perform certain user management
operations or download usage metrics that are not available to standard users. An administrator of a
parent organization is also considered an administrator on all sub-organizations. Administrators can
enable or disable administrator status and enable or disable users’ access to the platform altogether.

4. Orders and Usage Review: This tool records all part orders made and allows users and administrators to
view and download past orders. Usage metrics are also made available, including imagery products
downloaded and bandwidth usage. Usage metrics are displayed for each individual API key that is part
of the organization.

10.4 FILE FORMAT

The Basic Scene products are available as NITF and GeoTIFFs; the Visual and Analytic Ortho Tile products are
GeoTIFFs.

The Ortho Tile product GeoTIFFs are resampled at 3.125 m, and projected in the UTM projection using the
WGS84 datum. An alpha mask is provided as a binary color channel. The alpha mask can be used to remove or
hide low-image-quality pixels near the periphery of a given scene. The alpha mask compensates for effects due
to vignetting, low SNR, or hot or cold pixels.

The Ortho Scene product GeoTlFFs are resampled at 3 m, and projected in the UTM projection using the
WGS84 datum. An alpha mask is provided as a binary color channel. The alpha mask can be used to remove or
hide low-image-quality pixels near the periphery of a given scene. The alpha mask compensates for effects due
to vignetting, low SNR, or hot or cold pixels. The Ortho Scene Surface Reflectance product is provided as a
GeoTIFF image with reflectance values scaled by 10,000. Associated metadata describing inputs to the
atmospheric correction is included in a GeoTIFF TIFFTAG_IMAGEDESCRIPTION metadata header as a JISON
encoded string.
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Landsat 8 and Sentinal-2 data are passed through in the original provider's format. In the case of Landsat 8 the
format is geotiff. In the case of Sentinel-2, the format is jpeg2000.

10.5 BULK DELIVERY FOLDER STRUCTURE

Sets of imagery products can be ordered through the Planet API. The name of the parent folder is:

o JF;H?NUIL>?LUSC>S |

Bulk deliveries are delivered in a .zip folder file format. Each .zip file contains:

6 A README file with information about the order.

0 Asubfolder for each scene requested named with the scene id.

0 Each subfolder contains the TIFF or GeoTIFF requested and an associated metadata file.
0 If basic data is requested, the subfolder will also contain an RPC text file.

© Planet Labs Inc. 2018 87



_|_

APPENDIX A - IMAGE SUPPORT DATA

All PlanetScope Ortho Tile Products are accompanied by a set of image support data (ISD) files. These ISD files
provide important information regarding the image and are useful sources of ancillary data related to the
image. The ISD files are:

A. General XML Metadata File
B. Unusable Data Mask File

Each file is described along with its contents and format in the following sections.
1. GENERAL XML METADATA FILE

All PlanetScope Ortho Tile Products will be accompanied by a single general XML metadata file. This file
contains a description of basic elements of the image. The file is written in Geographic Markup Language (GML)
version 3.1.1 and follows the application schema defined in the Open Geospatial Consortium (OGC) Best
Practices document for Optical Earth Observation products version 0.9.3, see

http//mww.opengeospatial.org/standards/gml.

The contents of the metadata file will vary depending on the image product processing level. All metadata files
will contain a series of metadata fields common to all imagery products regardless of the processing level.
However, some fields within this group of metadata may only apply to certain product levels. In addition,

certain blocks within the metadata file apply only to certain product types. These blocks are noted within the
table.

The table below describes the fields present in the General XML Metadata file for all product levels.

Table A-1: General XML Metadata File Field Descriptions

GENERAL XML METADATA FILE FIELD DESCRIPTIONS

Field Description

“metaDataProperty” Block
EarthObservationMetaData
Identifier Root file name of the image

status Status type of image, if newly acquired or produced from a previously
archived image

downlinkedTo

acquisitionStation X-band downlink station that received image from satellite
acquisitionDate Date and time image was acquired by satellite
archivedin
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archivingCenter
archivingDate
archivingldentifier
processing
processorName
processorVersion
nativeProductFormat
license
licenseType
resourcelink
versionlsd

orderld

tileld

pixelFormat
“validTime" Block
TimePeriod

beginPosition

endPosition

“using” Block

EarthObservationEquipment

platform
shortName
serialldentifier
orbitType
instrument
shortName
sensor
sensorType

resolution
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Location where image is archived
Date image was archived

Catalog ID of image

Name of ground processing system
Version of processor

Native image format of the raw image data

Name of selected license for the product

Hyperlink to the physical license file

Version of the ISD

Order ID of the product

Tile ID of the product corresponding to the Tile Grid

Number of bits per pixel per band in the product image file

Start date and time of acquisition for source image take used to create
product, in UTC

End date and time of acquisition for source image take used to create
product, in UTC

Identifies the name of the satellite platform used to collect the image

ID of the satellite that acquired the data

Orbit type of satellite platform

Identifies the name of the satellite instrument used to collect the image

Type of sensor used to acquire the data.

Spatial resolution of the sensor used to acquire the image, units in meters



scanType
acquistionParameters

orbitDirection

incidenceAngle

illuminationAzimuthAngle

illuminationElevationAngle

azimuthAngle

spaceCraftView Angle

acquisitionDateTime

“target” Block
Footprint
multiExtentOf

posList

centerOf

pos

geographicLocation
topLeft

latitude

longitude

topRight

latitude

longitude
bottomLeft

latitude

longitude
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Type of scanning system used by the sensor

The direction the satellite was traveling in its orbit when the image was
acquired

The angle between the view direction of the satellite and a line
perpendicular to the image or tile center

Sun azimuth angle at center of product, in degrees from North (clockwise)
at the time of the first image line

Sun elevation angle at center of product, in degrees

The angle from true north at the image or tile center to the scan (line)
direction at image center, in clockwise positive degrees.

Spacecraft across-track off-nadir viewing angle used for imaging, in
degrees with “+" being East and “-" being West

Date and Time at which the data was imaged, in UTC. Note: the imaging
times will be somewhat different for each spectral band. This field is not
intended to provide accurate image time tagging and hence is simply the
imaging time of some (unspecified) part of the image.

Position listing of the four corners of the image in geodetic coordinates in
the format:

ULX ULY URX URY LRX LRY LLX LLY ULX ULY

where X = latitude and Y = longitude

Position of center of product in geodetic coordinate X and Y, where X =
latitude and Y = longitude

Latitude of top left corner in geodetic WGS84 coordinates

Longitude of top left corner in geodetic WGS84 coordinates

Latitude of top right corner in geodetic WGS84 coordinates

Longitude of top right corner in geodetic WGS84 coordinates

Latitude of bottom left corner in geodetic WGS84 coordinates

Longitude of bottom left corner in geodetic WGS84 coordinates
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bottomRight

latitude

longitude

“resultOf” Block
EarthObservationResult
browse

Browselnformation

type

referenceSystemldentifier
fileName

product

fileName

size

productFormat
spatialReferenceSystem

epsgCode

geodeticDatum
projection
projectionZone

resamplingKernel

numRows
numColumns
numBands
rowGsd

columnGsd

radiometricCorrectionApplied

geoCorrectionLevel

atmosphericCorrectionApplied

atmosphericCorrectionParameters
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Latitude of bottom right corner in geodetic WGS84 coordinates

Longitude of bottom right corner in geodetic WGS84 coordinates

Type of browse image that accompanies the image product as part of the
ISD

Identifies the reference system used for the browse image

Name of the browse image file

Name of image file.
The size of the image product in kbytes

File format of the image product

EPSG code that corresponds to the datum and projection information of
the image

Name of datum used for the map projection of the image
Projection system used for the image
Zone used for map projection

Resampling method used to produce the image. The list of possible
algorithms is extendable

Number of rows (lines) in the image

Number of columns (pixels) per line in the image

Number of bands in the image product

The GSD of the rows (lines) within the image product

The GSD of the columns (pixels) within the image product

Indicates whether radiometric correction has been applied to the image
Level of correction applied to the image

Indicates whether atmospheric correction has been applied to the image

C\"
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autoVisibility

visibility

aerosolType
waterVapor
hazeRemoval
roughTerrainCorrection
bRDF

mask

MasklInformation

type

format

referenceSystemldentifier

fileName

cloudCoverPercentage

cloudCoverPercentageQuot-

ationMode

unusableDataPercentage

Indicates whether the visibility was automatically calculated or defaulted
The visibility value used for atmospheric correction in km

The aerosol type used for atmospheric correction

The water vapor category used

Indicates whether haze removal was performed

Indicates whether rough terrain correction was performed

Indicates whether BRDF correction was performed

Type of mask file accompanying the image as part of the ISD
Format of the mask file

EPSG code that corresponds to the datum and projection information of
the mask file

File name of the mask file
Estimate of cloud cover within the image

Method of cloud cover determination

Percent of unusable data with the file

The following group is repeated for each spectral band included in the image product

bandSpecificMetadata
bandNumber
startDateTime
endDateTime
percentMissingLines

percentSuspectLines

binning
shifting
masking

radiometricScaleFactor
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Number (1-5) by which the spectral band is identified.
Start time and date of band, in UTC

End time and date of band, in UTC

Percentage of missing lines in the source data of this band

Percentage of suspect lines (lines that contained downlink errors) in the
source data for the band

Indicates the binning used (across track x along track)
Indicates the sensor applied right shifting
Indicates the sensor applied masking

Provides the parameter to convert the scaled radiance pixel value to
radiance Multiplying the Scaled Radiance pixel values by the values,
derives the Top of Atmosphere Radiance product. This value is a constant,
set to 0.01
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reflectanceCoefficient

The value is a multiplicative, when multiplied with the DN values, provides
the Top of Atmosphere Reflectance values

The remaining metadata fields are only included in the file for L1B RapidEye Basic products

spacecraftinformationMetadataFile

rocMetadataFile
mask
MasklInformation
type

format

referenceSystemldentifier

fileName
cloudCoverPercentage
cloudCoverPercentageQuotationMode

unusableDataPercentage

Name of the XML file containing attitude, ephemeris and time for the 1B
image

Name of XML file containing RPC information for the 1B image

Type of mask file accompanying the image as part of the ISD
Format of the mask file

EPSG code that corresponds to the datum and projection information of
the mask file

File name of the mask file
Estimate of cloud cover within the image
Method of cloud cover determination

Percent of unusable data with the file

The following group is repeated for each spectral band included in the image product

bandSpecificMetadata
bandNumber
startDateTime
endDateTime
percentMissingLines

percentSuspectLines

binning
shifting
masking

radiometricScaleFactor

reflectanceCoefficient

Number (1-5) by which the spectral band is identified.
Start time and date of band, in UTC

End time and date of band, in UTC

Percentage of missing lines in the source data of this band

Percentage of suspect lines (lines that contained downlink errors) in the
source data for the band

Indicates the binning used (across track x along track)
Indicates the sensor applied right shifting
Indicates the sensor applied masking

Provides the parameter to convert the scaled radiance pixel value to
radiance Multiplying the Scaled Radiance pixel values by the values,
derives the Top of Atmosphere Radiance product. This value is a constant,
set to 0.01

The value is a multiplicative, when multiplied with the DN values, provides
the Top of Atmosphere Reflectance values

The remaining metadata fields are only included in the file for L1B RapidEye Basic products
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spacecraftinformationMetadataFile Name of the XML file containing attitude, ephemeris and time for the 1B
image

rocMetadataFile Name of XML file containing RPC information for the 1B image

File Naming Example: Ortho Tiles
The General XML Metadata file will follow the naming conventions as in the example below.

Example: 2328007_2010-09-21_RE4_3A_visual_metadata.xml

2. UNUSABLE DATA MASK FILE

The unusable data mask file provides information on areas of unusable data within an image (e.g. cloud and
non-imaged areas).

The pixel size after orthorectification will be 3.125 m for PlanetScope OrthoTiles, 3.0m for PlanetScope Scenes, 50
m for RapidEye, and 0.8 m for SkySat. It is suggested that when using the file to check for usable data, a buffer
of at least 1 pixel should be considered. Each bit in the 8-bit pixel identifies whether the corresponding part of
the product contains useful imagery:

0 Bit 0: Identifies whether the area contains blackfill in all bands (this area was not imaged). A value of “1"
indicates blackfill.

6 =ir"Aldentifies whether the area is cloud covered. A value of “1” indicates cloud coverage. Cloud
detection is performed on a decimated version of the image (i.e. the browse image) and hence small
clouds may be missed. Cloud areas are those that have pixel values in the assessed band (Red, NIR or
Green) that are above a configurable threshold. This algorithm will:

3 Assesssnow as cloud
3 Assess cloud shadow as cloud free
3 Assess haze as cloud free

6 Bit 2: Identifies whether the area contains missing (lost during downlink) or suspect (contains down-
link errors) data in band 1. A value of “1" indicates missing/suspect data. If the product does not include
this band, the value is set to “0”".

0 Bit 3: Identifies whether the area contains missing (lost during downlink and hence blackfilled) or
suspect (contains downlink errors) data in the band 2. A value of “1” indicates missing/suspect data. If
the product does not include this band, the value is set to “0".

0 Bit 4: Identifies whether the area contains missing (lost during downlink) or suspect (contains downlink
errors) data in the band 3. A value of “1” indicates missing/suspect data. If the product does not include
this band, the value is set to “0".
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0 Bit 5: Identifies whether the area contains missing (lost during downlink) or suspect (contains downlink
errors) data in band 4. A value of “1” indicates missing/suspect data. If the product does not include this

band, the value is set to “0".

0 Bit 6: Identifies whether the area contains missing (lost during downlink) or suspect (contains downlink
errors) data in band 5. A value of “1" indicates missing/suspect data. If the product does not include this

band, the value is set to “0".

6 Bit7:Iscurrently set to “0".

The figure below illustrates the concepts behind the Unusable Data Mask file.

Figure A-1: Concepts Behind the Unusable Data Mask File

-E\Emduct and

Unusable Data Mask
Coverage

Cloudy area reflected in bit 1

Blackfill area reflected in bit 0
el

Per-band missing/
sbepect data reflected
in bits 2t0 6

File Naming

The UDM file will follow the naming conventions as in the example below.

Example: 2328007_2010-09-21_RE4_3A_udm.tif

© Planet Labs Inc. 2018
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APPENDIX B - TILE GRID DEFINITION

Ortho Tile imagery products are based on the UTM map grid as shown in Figure B-1and B-2. The grid is defined
in 24km by 24km tile centers, with Tkm of overlap, resulting in 25km by 25km tiles.

Figure B-1: Layout of UTM Zones
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An Ortho Tile imagery products is named by the UTM zone number, the grid row number, and the grid column
number within the UTM zone in the following format:

C:1222##q,

Where:

1z 2 54— :IH? .0G<?L U4BCM @C?F> CM HIN J;>>?> QCNB ; T?LI @IL MCHAF? >CACN TIH?M CH NB? NCF?,
MB;J?@CF?0,

222 2 4CF? 21Q .0G<?L UCH=L?;MCHA @LIG 3I0ONB NI .ILNBAh M?? &CAOL? "'8J0,

## 2 ACF? #IFOGH .0G<?L UCH=L?;MCHA @LIG 7?MN NI %;MNA M?? &CAOL? "OJ0,
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Example: Tile 547904 = UTM Zone =5, Tile Row = 479, Tile Column = 04

Tile 3363308 = UTM Zone = 33, Tile Row = 633, Tile Column = 08
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Due to the convergence at the poles, the number of grid columns varies with grid row as illustrated in Figure
B-3.



Figure B-3: lllustration of grid layout of Rows and Columns for a single UTM Zone
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The center point of the tiles within a single UTM zone are defined in the UTM map projection to which standard
transformations from UTM map coordinates (x,y) to WGS84 geodetic coordinates (latitude and longitude) can
be applied.

=1F 2 3NNJD,,

LIQ 2 3NNGH3 |

8=IF 2 &;FM? %;MNCHA H U=IF 630 R 4CF? 7C>NB H 4CF? 7C>NB3JJ.,
oLI1Q 2 OLIQ 6 Ip30 R 4CF? (?CABN H 4CF? (?CABN3T

Where:

XandY arein meters

False Easting = 500,000m
Tile Width 24,000m
Tile Height 24,000m

The numbers 15 and 391 are needed to align to the UTM zone origin.
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