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Image Services in the Living Atlas of the World
PRI

Let’s have a look:
https://livingatlas.arcgis.com

Search: type:"Image service"

A great way to Browse the
Possibilities

317 Available


https://livingatlas.arcgis.com/

Today, my first job is prove the following (to you):

The image services
In the Living Atlas of the World
are raster datasets.

Use them just like
a raster dataset on
your computer’s hard drive.



What is an Image Service?

- Atype of Service that ArcGIS Server serves
- The input to an Image Service is a Mosaic Dataset
- The input to a Mosaic Dataset Is one or more Raster Datasets

When a Raster Dataset Mosaic Datasets define Image Services give

is added to a Mosaic how their raster others, who cannot see
Dataset, metadata is datasets are to be your file system, '
created and stored for viewed and analyzed. aCCess to these mosaic

that raster dataset — - datasets without:
' having to copy them to

[helrlocal hard drives.







ArcGIS Online
Imagery Layer

- Each layer’s
documentation lists the
service type and has a
link to the service’s REST
URL where you can see
all the properties

alafed40b78aaf412f519b

@ www.arc gis.com/home/item.htm|?id=62

it Apps @ Google &5 WE ARE EVERYWHEF hitps://en.wikipedia. pop bist-of Continental A

World Population Estimated Density 2015

Details

0 ratings,

ver iz a global estimate of human population density for 2015. The

pulation density affords over raw counts is the ability to



Image Service
REST URL.:

- Lists the Image Service's
properties:

0 TS
=" World Population Estim:

3 World_Population_Estini-—X

@ Secure | httpsy//landscape7.arcgis.com/ar

it Apps @ Google 5 WE ARE EVERYWHE] hitps://en.wikipedia. pop List of Continental A

ArcGIS REST Services Directory Logged in user : cfrye_beta? | Logout

Home - World Population Estimated Density 2015 (ImageServer) Help | API Re

World_Population_Estimated_Density_2015 (ImageServer)
View In: ArcGIS Jav ipt ArcGIS Online map viewer Arch
View Footprint In: ArcGIS Online map viewer
Service Description: This service is available to all ArcGIS Online users with organizational accounts. For
more information on this servi including the terms of use, visit us online at
http://goto.arcgisonline.com/| orld Population Estimated Density 2015,
Name: World_Population_Estimated_Density_2015
Description: This service is alailable to all ArcGIS Online users with arganizational accounts. For more
information on this service, including the terms of use, visit us online at
http://goto.arcgisonline.com/landscape orld Population Estimated Density 2015,
Single Fused Map Caches: false
Extent:

XMin: 0375070672E7

YMin: -8289680.060562879

1 00375093957 395E7

1.88071397558E7
atial Reference: 102100 (3857)




3 Folder /

The Server from REST:

ir Apps @ Google % WE ARE EVERYWHEF https:/fen.wikipedia.. pop— A\ Listof Continental &

ArcGIS REST Services Directory Logged in user @ cfrye_mt | Logout |

Home > services

- Lists available services
and their service type. All Folder: /
the services here are of Current Version: 10.31
type = “(Image Server)”: view Footprints In:

Services:

) 2015 (MapServer)
(ImageServer)

0 (ImageServer)

Supported Interfaces: REST SOAP Sitemap Geo Sitemap




On the Server, Contents

- g Mame Type
N Arccatalog " £ System ArcGlS Server Folder
£ Utilities ArcGlS Server Folder
The service Is EWﬂrld_Ecnphysingraphic_Diversit_l.r_Eﬂ'l5- Image Service
nghllghted %ﬁmld_&nphysingraphic_Facets_Em5 Image Erl.ficr:
orld_Ecophysicgraphic_Land_Units_2013
|__,E—;|_ World_Ecophysiography_Map_2013
B world_Land_Cover_ESA_2010
EWﬂrld_Land_Cuver_ESA_EEI'IEl_ﬂualitj.r
EWnrld_Landfnrms_lrnprwed_Harnrnﬂnd_Methud
B world_Local_Relief
EWc&rld_P cpulation_Estimated_2015
Hill World Population Estimated Confidence 2015

EWc&rld_P cpulation_Estimated_Probability_2015
ﬂWnrld_WE 5_ 1934 _Density_Conversion
Erd Drafts




Service Properties: Service Ecitor

Cortents = arcgis on localhost_ {admin} Service Mam rld_Population_Estimated_Density
Marne e
B System S PEN Parameters
5 Utilities || | Parameters Image
The Mosaic Dataset Path:  |[ELEECE: oS

Data Source:
B world_ ata Source

Editi
@.Ilﬂlrl:lrld_ adiing B i
@ World. Function Maximurm ima

@ World_

Mensuration

m‘-ﬂuﬁjrld_ Default resampling method:

@"ﬂ.l’,—,”d Capabilities
@Wnrld_ Imaging
i vortd

B world B Pooling Return JPGPNG as JPG:

EWorld_ Processes
; Maximum samples count;
m'nﬂlrl:lrhj_ sampies

Caching
@ World_V
£ Drafts

Allowed compression methods:

Item Description Cluster

Choose the Cluster hosting the service:

Output Directory

Directory: ) isserverdirectories\arcgisoutput

Supported Image Return Type: MIME + LURL




Inside the Mosaic Dataset:

The Raster Dataset File Name:
ArcCatalog - C\Data_20165vcs\Mosaics2016.gdb\WPE_Density_2015

el

File Edit View Go Geoprocessing Customize Windows Help

En e EHERD

- _ Dataset
. 2 Mores2016,Overviews o - i Dataset "~ 66330.606868 1.,
vio U0 U enyiew o
£ WPE_Mov2016_lslandUpdate Dataset 66338.. 199016.0606045...
¥ ECC_Testing.gdb Dataset 19901.. 9950803.020227...
¥ Mosaics201 B.gdb
%5 Landfrom_Copy
%5 World_Landforms_2016
B World_Landforms_IHC_2015
B Worl d_WG584_Density_Conversion
% WPE_2015
B we E_201 Toox

n e J

%5 WPE_Density_2015

wa WHE_Densimy_Z07 o
B WP E_Density_Classesix
B wp E_Probability_2015

# | J VATs.gdb




il ArcCatalog - C\Data_20165vcs\WPE_Nov2016_lslandUpdate\WPE

File Edit View Go Geoprocessing Customize Windows Help

eletol @ e x| BEERQEEBE P

41

|C:\Data_E'I]"IESvcs\WPE_NwE'IﬂE_IsIand Update"WPE_Density_Tkm_lsland_wgs84 tif

v|s
_:é 1 lé_:'r =
Catalog Tree B X | Conterts |Preview | Description |
= 5 Felder Connections 1 ==
# £ T\ Raster Dataset Properties
= £ Ch\Data_20165vcs
+ ] Mosaics2016.Overviews General | Key Metadata |
= B3 WPE_Mov2016_[slandUpdate
Property Value ~
£ =  Data Source
+if Raster WPE_Density_1km_Island_was54. tif
7 L3 ECC Testing.gdb Data Type File System Raster
= 3 Mu:us_aics?_ﬂ'l 6.gdb Falder C:\Data_20165ves\WPE_Mov2016_IslandUpdate’, ~
B Landfrom Copy = Raster Information =
B World Lan_dfu:urms 2016 Columns and Rows 173980, 69351
% World_Landforms_IHC_2015 Number of Bands 1
% World_WG584_Density_Conversign Cell Size (X, ) 0.0020692033, 0,0020692033
B WPE Pl_'D'I 5 - - IUncompressed Size 44.95 GB
& WPE_20150¢ Format TIFF
% WPE_Cu:unfidence 2015 Source Type Generic Switch to
B WPE_Density_2015 P?xel Type signn.ad integer
% WPE_Density_2015x Pixel Depth 328t _
% WPE_Density_Classesix NoData Value 2 =
% WPE_Probability_2015 Colormap absent _ _ _
7 3 VATs.gdb Pyramids level: 9, resampling: Mearest Meighbor Build. ..
All_LandformValues.rft.rft.acml Compression Lz
Density Classes.rftxm| Mensuration Capabilites  Basic -
Ecological_Land_Units_Landform_Clsses =l Extent
Ecophysiographic_Facet_Landform_§asss
EE rft.rft 0K || Cancel Apply
ELU.rft.rftaml







S o
Learning to Trust Online Raster Data | N - £/

|
|

- My job: Show you how to save time, effort and expense - /Raster_ %\

- Build confidence

=
- Demonstrate that copying raster data from an image service to your local E
hard drive is a waste of time and resources.

- Show how Image Services are a better way to consume raster data

- The easy part:

- Raster Datasets, Mosaic Datasets, and Image Services are all inputs to
Raster Layers:

- We use Raster Layers in
- ArcGIS Pro and Desktop
- Geoprocessing and Raster Functions.

- A Raster Layer is a set of properties that determines how we draw a
guery raster data.




Are Image Services, Rasters, and Mosaic Datasets Equal?

- Yes but, Mosaic Datasets and Image Services also have

function templates and mosaic properties such as
mosaicking method.

- Mosaic Datasets and Image Services can source more than
one raster dataset, thus:

- The table for their raster layer is for the Mosaic footprints, not a
Raster Attribute Table, which can come from a raster function

- Raster Attributes may not be available from a mosaic dataset or
image service (by default):

- Check to see if there is more than one raster function template:
- Default template may not make the original pixel values available
- No template may be available for the raster attributes

- A single raster dataset can be generated from a mosaic dataset,
and this can have a raster attribute table.




Contents + 0 x ¥ Catalog

? Search Fel 1

M/ B & ik

Drawing Order
ey ]
World Population Estimated Density 2015 (Image service)
Value
l 823404
0
4[] WPE_Density_1km_lsland (Mosaic dataset)
L ] Boundary
v [] Footprint
L4 [J] Image
Value

l 823404

0
WPE_Density_Tkm_Island_wgs84.tif (Raster dataset)

Value

l 823404

0
Topographic

Contents | Catalog

M Compare Map X

°E 74.5672226°N

Compare a Raster
to a Mosaic and
an Image Service

How does the user experience
compare”?



Learn whether the Image Service has Data

ArcGIS v Tree cover (2000)

[E] Details | BE Basemap |

- In ArcGIS Online Search Results and
the LIVIng Atlas Image SerVICeS ShOW Set image display for: Tree cover (2000)

as “Imagery Layers”

USA NLCD Land
Cover 2011

User Defined Renderer:

- Details Page shows Source as “Image
Service”

- How to know If the data vs. RGB
values Is available

- ArcGIS Online Image Display has two or
more options

d renderer. U
e Red,
-

- REST: two or more Raster Function Infos

= TreeCover2000
k RGE
snown. I Red: Eand_1

- Open in ArcMap — is an RGB legend

I Green: Band_2
I Elue: Band 3




Contents ~ B x = Catalog

[E Compare Map M rRFT %
? Search

o
5

[

fournen e &5 | Is there data In

4 Tree cover (2000) !
.

RGB
Il Red: Band_1
[ Green: Band 2

i === that Image

ALGERIA
LIBYA EGYPT o
ARABIA

o Scrvice?

Sometimes the valuable data is not
g )| immediately apparent

SOUTH
AFRIC

Contents = Catalog 1:85,411,473. T %t |



How to find Living

] T _ - - - .
T |E|=.=. Search Result for 'type®image service™ » = type"image service”

Categories -

= :F'r':'-ie':t Terrain: Multi-Directional Hillshade Atl a.S I m a.g e S e rVi Ce S

Databases
) Terrain: Elevation Tinted Hillshade
Servers

RS n
In ArcGIS Pro
USA NAIP Imagery: Natural Color

Terrain: Hillshade

Terrain: Slope Map In a Browser or ArcGIS Pro
MODIS True Coler - Terra Corrected Reflectance

Multispectral Landsat

T 1 Computer

-« I Find more items...

Mame | Terrain: Hillshade

Cancel




Adding Image Services from the Living Atlas to Desktop Aps

- In ArcGIS Pro:
- Add Data, choose “Browse the Living Atlas”

- Project Window (1.4.1) or Catalog (2.0)
- Portal Tab,
- Living Atlas mode: Type Layer Name to search

- Catalog, Favorites, Add Item for a GIS Server, then Add to Projec

Tip: Esri's GIS Servers with Image Services:
- Landscape 2,3,4,5,6,7,10 and 11; Elevation (ex. http://Elevation.arcgis.com/arcgis/rest)
- Descriptions in service REST URLs link to corresponding ArcGIS Online content items




8B Basemap ‘ [E] Analysis B save ~ ©2 share

1 \c\W IMmage Service

WPRE Y %L Display Options in

| ArcGIS Online

Stretch, Classified, and Unigue

'
t

300  600mi

Source: Esri; Metzger, et.al







- Important information that should be found in the documentation

- Relevant Image Service/Mosaic Dataset Properties

- Raster Extent

- Source data coordinate system (aka spatial reference)

- Cell size
Source for this information

Green = Raster Layer Properties
Orange = REST URL only
Purple = Documentation only

- No Data Value

- Coordinate System (units = cell size units)
- Statistics

- X/Y extent available

- Number of records available
- Number of images available for download:
- Mosaic Method



World Ecological Facets Landform Classes .| o
~ &4 Finding the

f landform tyy ions. Open in Map Viewer 4

properties of Image
T Services that Affect

for opportunities in built system Service
4,2015

u
n
Units: Meters
Cell Size 91 n r

Source Type: Thematic

Source: Es
Publication Date: M
ArcGIS Server URL: h



http://landscapeteam.maps.arcgis.com/home/item.html?id=cd817a746aa7437cbd72a6d39cdb4559

Effect of Projecting Population Raster

Scenario: Project WGS 1984 World Population to several options

Coordinate System | Total Population Percent Resampling Min Max
Change Value Value

(input) WGS 1984 7,126,379,999 N/A N/A 331,383
Web Mercator* 8,583,012,071 20.44% Nearest Neighbor 331,383
Mollweide 6,220,617,101 -12.71% Nearest Neighbor 331,383

Equidistant Cyl. 7,106,069,816 -0.00285% Nearest Neighbor 331,383
Equidistant Cyl. 7,089,750,406 -0.00513% Bilinear 304,264
Equidistant Cyl. 7,064,451,757 -0.0083% Cubic Convolution : 367,405

* When projecting from Web Mercator to WGS_1984, the inverse percentage results, but cell Iocatlons vary,
thus it is not possible to reverse the process and return the original data. |
. ?




Keys to Successful Analysis with Image Servi

It is vital to be aware of,

- Impact of Projecting raster data :
and control how raster

- Impact of Resampling — Data loss/gain will occur—does it processin ‘:gpgign§ will
matter? affect the output cell

values.

- How to avoid problems: use Make Image Server Layer
- “Server-side processing” (undocumented feature)

- Environment settings: Coordinate System

- Uses the server to process the source raste
the resulting layer



Q) Untitled 1Mz

File

Edit View Bookmarks Insert

5@ &

)=

ClassMame
[ Flat or Nearly Flat Plains
[ High Hills
M High Mountains
[Jlrregular Plains with Low Hills
[ Irregular Plains with Moderate
[ Low Mountains
I Moderate Hills
[ Scattered High Hills
[ 5cattered High Mountains
[ Scattered Low Mountains
[ Scattered Moderate Hills
[] Smooth Plains with some locall
[ Surface Water
I Tablelands with Considerable F
[ Tablelands with High Relief
[ Tablelands with Moderate Reli
[ Tablelands with Very High Relie
andforms
ClassMName
I Hills
[ Mountains
[ Plains
[ Surface Water

Select

ion

Geoprocessing

Custornize

Windows

Help

Expression (optional)

Template Extent (optional)

Bands uﬁnnafl
v
i}

Make Image Server
Layer

Creates a temporary raster
layer from an image
senvice. The layer that
created will not persist after
the session ends unle:

the document is saved.

The input can also be a
SOAP URL to an image
server.

Tool Help

-1336943.728 -312

How to use Make
Image Server Layer
(e]0]

The basis for successful Web GIS
analysis with image services

Use Make Image Server Layer tool
first



https://blogs.esri.com/esri/arcgis/2015/09/22/use-living-atlas-image-services-in-your-desktop-analysis/

Leveraging Server-side Processing L/

- ArcGIS Servers can provide versions of the source raster data other than the default
- Saves a step of local processing &g
- Allows for direct use of the source rasters
- Make Image Server Layer tool will tell the server to process the source |
these settings
- Snap grid — standardize origin for all rasters in a given model
- (Query) Expression — restricts the output raster to use on
- Extent — Allows Services to conform to desired Snap
- Coordinate System — Projects from the raster ¢

- Cell Size — allows

~

-‘\,I
\

™,
\
\
\
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Raster values and statistics types & Common Bit Depths

- Nominal (Nearest Neighbor Resampling) 1-, 2-, 4-, 8-, and rarely 16-bit unsigned

- Ordinal (Nearest Neighbor Resampling) 1-, 2-, 4-, 8-, and sometimes 16-bit signed and
unsigned

- Interval — Discrete (Nearest Neighbor Resampling) 8-, 16-, and sometimes 32-Dbit si
and unsigned

- Interval — Continuous (Bilinear Resampling) 16- and 32-bit signed anc

- Ratio (Bilinear Resampling) floating point, with remaps to 16- an
unsigned




Default Symbology and Raster Dataset Statistics

- Raster Statistics and Histograms:
- Enable classified and unique values renderers
- Improve experience for setting the stretch renderer.

- Why Calculate Statistics?
- If no statistics calculated, bit depth determines default data range for s

- Calculate Statistics tool is only way to produce the internal histc
- Range: Affects Stretch Renderer, Use Minimum Maximum
- The histogram is based on a sample and may not repre

"~




v/’l / )

When Analyzing (Geoprocessing) and Saving Results

- When working with large rasters & image services,
- Do:
- Use Geodatabase or .tif format
- Set Temp and Scratch workspaces to a file geodatabase

- Compression
- Use LZ77 (LZW) — it is lossless
- LERC and JPEG - Lossy — based on compression level; 0 = no loss
- LERC: The higher the bit depth, the better the compressio

- Check remaining disk space
- Avoid

- GRID format — has operating system/f

- “In Memory” Workspa%ées €

\
b
b
\\
\\
L
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ArcGISP n 0 ter function d ? = u]
Edit Imagery () cfrye_beta2 (Living Atlas - Landscape Content ) =~

P %

History Python ModelBuilder Environments Tools ReadyTo  Feature Metwork Geostatistical ~_ Raster  Function
Use Tools = Analysis ~ =] Analysis=  Wizard  Functions ~Editor

Geoprocessing [ Portal Tools Raster Data Interoperability
Contents + 1 x| g Catalog  [F] Compare M [E] anatysisMap  [E]RFT [ Landforms Raster function demo X
e = F 7

35“ ‘ &n‘(»

Drawing Order

e Raster Functions In
— a \ ArcGIS Pro

[ Grassland
[ Barren / Mi
[ Agricultur
[ Agricutture, Padd

[ urban, High Density
[ urban, Medium t Density

rld Light Gray Canvas Base

tents | Catalog rt Raster Raster Functions




The Living Atlas of the World = Gateway to Web GIS

- Using Services means

- No need to download

data 5 4
Al

i

- Some new kinds of e The ArcGISBook

) 10 Big Ideas about Applying The Science of Where »
& , P

/vl

Information to learn about

- Greater re-use and
efficiency



http://learn.arcgis.com/en/arcgis-book/
http://learn.arcgis.com/en/arcgis-book/

Related Sessions

- Wednesday - Thursday
- Using the Living Atlas in Analysis - Image Management Usin J \/]J
- 10:15 — 11:30 SDCC Room 3 Image Services
- Using Ocean Data from the Living Atlas of the World - 8:30 —9:45 SDCC Room 3

- 11:30 — 12:15 SDCC Demo Theater 4 - Raster Function Processing
- Enterprise: Building Multi-Modal Image Services - 10:30 ~ 11:15 SDCC Demo Theater 14
- 1:30 — 2:15 SDDC Demo Theater 14

- Using Living Atlas Elevation Layers in Your GIS
Workflows

- 3:15 - 4:30 SDCC Room 1A







Please Take Our Survey on the Esri Events App!

Download the Esri
Events app and find
your event

Select the session
you attended

Schedule Q

JuLy TUE
July 8-11,2017 1
San Diego, CA

Lk

ArcGlIS Pro: Mapping and
Visualization

2017 Esri
Business Summit

July 9-11,2017
San Diego, CA

Esri
User Conference
VIS Building Your Indoor GIS: CAD and
July 0-14,2017
San Diego, CA BIM Import
ALLEVENTS

Scroll down to
find the survey

¢ i
ArcPad - An Introduction

SDCC -Room 32 A

Add Reminder

Jul 11, 8:30 AM - 9:45 AM

SDCC-Room 32A
SDCC

DESCRIPTION

This session will provide an overview of
ArcPad, Esri's software for mobile GIS and

field mapping, with an emphasis on the new

Complete Answers
and Select “Submit”

ay

¢ ArcPad - An Introdu... m

FEEDBACK

Title and Description Consistent with
Content

The content of the workshop was relevant
to my work






[
Extra (if time allows) Did you know? V

- You can add an image service as a raster to a mosaic dataset.
- You can a mosaic dataset as a raster to another mosaic dataset.

- Why would anyone that?
- To set additional properties and functions on a mosaic dataset
- Override default values of the service, e.g. no data va

- Optimize / tailor re-use:

- One dataset, three classifications or look-ups
in your models.

- Standardize mosaic definiti
- Referenced Mosaic:

Lock

- 'opy“—— ow editing



Extra

- Avoid common “Errors” in Python code for Rasters
- Use “from arcpy.sa import *” method
- Raster Calculator is not fully supported and fails with ERROR 00053¢
- 64-bit vs 32-bit Python Win. Use both as needed

- Resources for managing imagery:
- http://esriurl.com/imageryworkflows




