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Brief Overview of Imagery

% What is Imagery? A spatial data model that defines
space as an array of equally sized cells (pixels)
arranged in rows and columns, and composed of single
or multiple bands.

- Each cell contains an The Raster View of the World

attribute value and
location coordinates.

— Groups of cells that
share the same
value represent the
same type of
geographic feature.

Built
Enviranment

. Watar
. Forest
. Watlancls

The Raster IS references phenomena by grid cell location
in amatrix. The grid cell is the smallest unit of resolution and
may wary from centimeters to kilometers depending on the

Image from Kenneth E. Foote and Donald J. Huebner, The Geographer's Craft app || C E’[ID f
Project, Department of Geography, The University of Colorado at Boulder .
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Brief Overview of Imagery

# An image is stored as a “raster dataset” (the term used
in ArcGIS) of binary, integer, or floating point values
that represent the intensity of reflected light, heat, or
other range of values on the electromagnetic spectrum,
or some other value (*Z") at an X,Y location.

RASTER DATA MODEL

FasterDataszek RasterZatalog

i

MosaicDataset

Image from NOAA Coastal Services Center
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Why Use Imagery?

% Mapping - Background or Basemap, Reference

# Data development (on-screen digitizing)

# Data QA/QC

# Historical
mapping
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Common Image Formats

% Geodatabase rasters

— Raster Dataset, Raster Catalog, Mosaic Datset
— Personal, File, ArcSDE

Tiff, GeoTiff
MrSID, JPEG, JPEG 2000

— Built-in compression

L

ESRI Gri d See “raster formats,

list of supported” in

ERDAS Imagine ArcGIS Help

3%

Other file-based formats
Web services

O R
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images

ommon Types of Images

x% Satellite
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Common Types of Images

# Ortho imagery
— Aerial-based

photography
from which
distortions
from camera
tilt and ground
relief have
been removed;
has the same
scale through-
out and can
be used as
a map.

30-cm ortho image from MassGIS
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Common Types of Images

% Scanned maps/DRGSs (Digital Raster Graphics)

— Digital data
created by
scanning
hard-copy
maps, which ~ S s
are then geo- < e sA
referenced *
for use in a
GIS or other
mapping
software.

Scanned USGS 1:25,000 topographic map
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Common Types of Images

#* Historical maps
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Common Types of Images

#* NOAA Charts

= [ S5 eniis
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Common Types of Images

# Digital Elevation Models (DEMs),
hillshade (shaded relief)

For more examples see
http://lwww.reliefshading.com/
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Common Types of Images

# Land cover

http://landcover.usgs.gov/

NATIONAL LAND COVER DATASET
B Open Water

[ ] Ice and Snow

[ | Low Inensity Residential

[ | High Intensity Residential

B Commerical/Industrial/Transportation
[ | Bare Rock/Sand/Clay

B Quarries

I Transitional

B Deciduous Forest

I Evergreen Forest

I Mixed Forest

[ | Shrubland

B Orchard/Vineyard

[ ] Grassland/Herbaceous

[ |Pasture/ Hay

[ | Row Crops

Il 5mall Grains

I Fallow

[ | Urban Recreational Grasses
[ | Woody Wetlands
[ | Emergent Herbaceous Wetlands

EnvSci 360 - Lecture 7

12




Common Types of Images

#* Impervious surface; Interpolated/modeled
datasets

Annual Mean Wind Speeds
at 70 Meters

< 5m par sec

5 -5.5m per sec

5.5 -6m per sec
G -6.5m per sec
6.5 -Tm per sec
- T -T7.5m per sec
- 7.5 -Bm per sec
- > Bm per sec

B Impervious Surface areas (pixel value 1)

Mon-Impervious Surface areas (pixel value 0)
are represented by the white background.
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Image Bands

#* Single to multiple

- With multi-band imagery, you can decide which bands to display,
and to what channels (red/green/blue) they will be assigned.

Single band raster datasets

‘ h '
[

lStacked bands
{RGE combination)

Bands 1, 2 and 3 in the Red, Green
and Blue channels, respectively will
produce “true color”

2005 MassGIS ortho imagery shown
with bands 4 (near infrared), 2 and 1
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Image Bands

% RGB composite Symbology in ArcMap

Layer Properties
General | Sl:uurcel Eutent | Display.  Symbology !-Jl:uins & Felates |
Shio; = T
lStretched Draw raster as an RGB composite Import. .. I
: = = [
| Channel | Band | s
Band_t (=]
GEreen Eand_z (=
| Blue Band_3 |- 3
| O alphia |-
[T Display Background Yalue (R, 3, B) I g ] g ] Uoas ;'i
Display MoData as vi
~Stretch - -
Type: ]Standard Dieviations _vJ Histograms. .,
ny I 2 [ Inwert
[ apply Gamma Stretch: I | { |
[ atatistics iFru:um Each Raster Dataset _vJ ;
s

ak. I Cancel ] Apply I
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Image Symbology in ArcMap

= See http://desktop.arcgis.com/en/arcmap/latest/manage-
data/raster-and-images/a-quick-tour-of-displaying-image-and-

raster-data.htm

= |4 TutorislData
Raster eizlog ——— @9 Tarmpa
B FL_DEM
Mosaic dataset % Florida
Raster datasets BB Flevation
Raster product === 98 spoT
ﬁ Mulkispectral
ﬁ Pseudacolar
Image Service ——— @ GecEye_callection

WS Service ——— GeoEyve_Colar

Tabla Of Contents Ex

ol

= = Mew Data Frame Ll

= Pty _eity
= D Boundary

Mosaic dataset e— L]

=& Fuutﬂﬂﬂwﬂu
=¥ Image
R
MERed: Band_t
BB Green: Band_2
M Eue: Eand 3
Single-band B i
raster dataset

High - 516,108

Lowe 1 371,072

Multi-band raster = [0 Mubispectral
dataset =—-=> RGH

(added as raster MRed: Nearinfrared |

pmduct] 0 Gresn: Red

M B Gresn
Raster catalog = F ardive
= Basomap Jr:l

= [ Topograshs

4] Topogaphic Infijse

€| ¥
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Image Symbology in ArcMap

# Depends on image type and number of bands

‘Layer Properties

Source ] Eutent | Displap Svmbology JFislds | Joing & Helatesl
Shio; = T
Uigue Mahies Draw raster stretching values along a color ramp Trnpork, .. J
Classified |'A]
Colormap
Discrete Color Calar Yalue Label
% |
11 JLDW (11
cobrgonp: | -l
[~ Display Backaround Yalus: ] ’-- a5 B B
[ Use hillshade effect : ] i Display MoDats as ,vi
[—Skretch i
Type: 1Standard Deviations _:_! Histagrams... |
mi = ™ Inwert ‘
. — (e
ak. ] Cancel ‘ Apply l
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Image Symbology in ArcMap

# Symbology and Display tabs in

image’s Pro

— Display
resampling

— Contrast,
Brightness,
Transparency

— Stretching

perties dialog

Layer Properties
N

| General | Source I F.ey Metadata I E:-:tenq Dizplay Jﬁymbnlugﬂ
T ®

[7] shows MapTips
[] isplay raster resolution in table of contents
[ &llovs inkeractive display For EFfects toolbar

Resample during display using:

[Nearest Meighbor (for discrete daka) -

Crthorectification

Conkrask:

0 <% Crthorectification using elevation
Brightriass: 0 % (@) Constant eleyation: 0
Transparency: 0 % DEM

Elevvation adjustrment
1

u ]

Genid:

Display Quality
Coarse Medium Mormal
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Image Symbology in ArcMap

#« Effects toolbar in ArcMap

K 2005 Elewation =P #E Bl s 500 |

) Adjust Contrast —Adjusts the contrast of the selected layer.
Adjust Brightness —Adjusts the brightness of the selected layer.

£ Adjust Transparency —Adjusts the selected layer's transparency.

<» Adjust Dim Level —Allows you to set a dim level for a map layer that
enables other layers to take visual precedence. Dim is only available for
basemap layers.

] Swipe Layer —Allows you to use the swipe tool to interactively peel the
selected layer back and see underneath it (Cool!!)

++ Flicker Layer —Allows you to have the layer blink off and on continuously.
Enter the number of milliseconds (thousandths of a second) that define the
flicker rate.

EnvSci 360 - Lecture 7

1)




Image Symbology in ArcMap

» Image Analysis window: S o
Display section U1 2o s
] 2002 CIR

- Windows > Image Analysis <=

1| 1] [ *

— E1lIN
| Display =
http://desktop.arcgis.com/en/arcmap/latest/ D 0 0
manage-data/raster-and-images/image- - 0 12
analysis-window-display-section.htm B 0 0
Yo {1 1.26
[¥]DRA Toplp
[ Background
| Percent Clip v| b
| Biinear -|
F B w 503
| Processing =
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Image Symbology in ArcMap

* Improve image appearance by applying a stretch and
adjusting brightness and contrast

uRaWn Image

EnvSci 360 - Lecture 7
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Mapping with Imagery in ArcMap

% Display of vector layers, labels and graphics must be
optimized so they stand out atop imagery.

i |

| Text halos, .
' shadows :

. : Solid background L ob a0 £ > " 5 ! r
A helps with small s RO o, 5 Bright colors,
point symbols Coff ; . (1D 2 hollow fill
= -r:-_ " |;'l!.-:I W .E'ﬁ"' = % - 4
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Mapping with Imagery in ArcMap

Use line fill or
other pattern
symbols

Walrelemae
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Brief Overview of Surfaces

# A representation of a geographic feature or
phenomenon that can be measured
continuously across some part of the
earth's surface (for example, elevation).

# A surface model is an approximation of a
surface, generalized mmew
from sample data. “

% Surface models are
stored and displayed &3
as rasters, TINs, or |
terrains. |

EnwvSCiiao0 =l egture. 7 5




Surfaces in ArcGIS

ArcGlobe (3-D)
(and ArcGIS Pro)
# Process with

Spatial Analyst
and 3-D Analyst
tools

Draped ortho
image atop a
surface

Display in ArcMap (2-D) and ArcScene and

€]} glasgow. sxd - ArcScene - ArcView

(=JO0ES

| File Edit Wiew Selection Tools Window Help

DEHESE s SR ¢ EQase

| Layer: [37079147 sid RAlL T ARCREE |
P~ QOBAAR IO R OM
| 3D Aralyst v | Layer: [37079147 sid <glasgows v | 4B |

= B 37079f47.5id

5 :Sgw L 71

Display
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Brief Overview of 3-D Data

# A representation of a three-dimensional, real-
world object in @ map or scene, with
elevation values (z-values) stored within the
feature's geometry.

# Besides geometry, 3D features (e.g. 3D
shapefiles, or "multipatch” features) may
have attributes stored in a feature table.

# In applications such as CAD, 3D features are
often referred to as 3D models.

EnvSci 360 - Lecture 7
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3-D Data in ArcGIS

% Display in ArcScene and ArcGlobe

# Process with
3D Analyst
tools

EnvSci 360 - Lecture 7

%% Untitled - ArcGlobe - ArcInfo

=101 =]

‘E\\e Edit Yiew Selection Tools Window Help
DEEE R Y ¢ @ a@&danpw ¢ AT RO FonAL 7
HdelCE|

Display Type
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3-D Graphics in ArcGIS

# Use the Globe 3D Graphics toolbar in
ArcGlobe Nw  ew

Marker Pgh.rg.jn New Marker, Line and
Polygon Properties

Select Graphics \ Line I I I Text Element

lepertie5

¢ A 3D Text options

Mew Graphics Layer
Active Graphics Layer Target  »

I Default Element Properties...

L

Graphics drop-down options

http://desktop.arcgis.com/en/arcmap/latest/extensions/3d-analyst/displaying-3d-graphics-in-arcglobe.htm
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30

D shapefiles (buildings)

3-D Data in ArcGIS

% Extruded 3
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3-D Data in ArcGIS

# Multiple layers displayed in ArcGlobe

Zuntitied - ArcGlobe - ArcInfo

J FEle Edi Yiew Bookmarks Sekecion Tools ‘Window Help
D& 2eY (¢ HQAerslt- | 84 aMmUP ok
| Layer I<®Enoundari95 and Plazes Li oy ] —‘;:é [ ‘- E FZ - | T?IEDD 3:

Globe layvers

= Floating lzvers
F B Orapedlayers
[+ s Elevasion lavers

Teps I Chizpla I Smun:e]

 [Cistance: 0,647 Kilbmeters. o
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3-D Data in ArcGIS

# 3-D shapes, in ArcScene
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LIDAR Data in ArcGIS

Light Detection And Ranging - a remote-sensing technique
o LAS D a ta Sets that uses laser light to densely sample the surface of the
earth with x,y,z measurements

LAS Dataset = | 1% LAS dataset | - |8 - | Fitters~ | <2 B> 4@ & E

8| Elevation

E HAspect

i -8 - Filters -
i3 Elevation

Class

Return

# Intensity
! RGB
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ArcGIS Online

# Web map services that display ready-to-use
basemaps as images in ArcGIS (Desktop,
Server, Explorer, Pro) or online

http://www.arcgis.com/home/gallery.html
http://massgis.maps.arcgis.com

Selection  Geoprocessind Customize Windows
i'_"":,"'-"lll j'.'r.":
iz [d::lndd Data... =l
l %E fdd Basemap, .. I o
HH  Add Data From ArcilS Online. .. — NPT
T \ g ":
-'r{fy“““‘ s »—‘x 4
Light Gray Canvas .DpenStreetMa'p Physical and Ocean Shaded Relisf
L e ' ‘ | "”#"
) - B
+ | | =
Rl TR
Strests Terrain Topographic
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ArcGIS Online  --ir — 3i=

I. Nk |addData... i |

B3 add Basemap. .. —

HH  Add Data From ArcGls Online. .. I —

T
O Amqls Search ArcGIS Online...
on ne
Featured l/ 10 Results CI'Ck ‘Add’ tO
= add image
USA Counties E:0 | | USA Federal Lands |ESRI| T service to
| The layer, below 1:3m, presents the counfbiss | This layer package presents the federal and ArcMap
| aof the United States in the 50 states, the American Indian-owned land areas of the
| District of Columbia, and Puerto Rico. The Linited States //
layer, over 1:3m, presents the countes of the -
T Initad Statac in ha BN efstac and the Nickrict
Layer Padage by esri 11722010 Details Add Layer Package by asri 1/2/2040 Detaill Add
USA Population by Zip Code =0 | | USA Public Land Survey System (PLSS) IE:ED
This layer presents the 2010 estimated b= &l This layer presents the public land surveys of
ﬁ‘_'{f, popufation of the USA ZIP Code areas used . — | the United States,
m by tha LS, Postal Service. LE e
T — e = < — .
Laver Padage by esri 11/3/2010 Details  Add Layer Package by s 11/3/2010 Details  Add
USA State Plane Zones &1 | | USA Zip Code Boundaries (ESRI
- This layer presents the State Plans =ms ] This group laver presents five-digit ZIP Code
© | Coordinate Systam (SPCS) Zonas for both the i = | areas used by the U.S. Postal Service to
1983 and 1927 North American Datum within ... deliver mail more effectively. This detailed
—~ - (- | United States, w o | layer is approximately 135MB compressed.
Layer Package by esr 1132040 Details Add Layer Package by asr 1132010 Details Add
| West Virginia MapWV map l | World Administrative Divisions | ESRI| ] =l

EnwvSCiiao0 =l egture. 7 e




ArcGIS Online

on _
C:j |
Search: massgis Arranged by | Relevance - 31 Results
MaszsGIS Detailed Features MassGIS Statewide Basemap
T A MassGIS Detailed Features S S MassGIS Statewids Basemap
' ; _—.
| | .
Map Service by afreeman_massgis 97252013 Details Add Map Service by afreeman_massgis 9/25/2013 Details Add
Digital Globe 2011-12 Ortho Image Base Map | | Structures
Digital Globa 2011-12 Grtho Image Base Map =1z 2 50 || Structures
Map Service by afreeman_massgis:  9)25/2013 Details Add Map Service by afreeman_massgis  9/28/2013 Details  Add
Tax Parcels Massachusetts Town Boundaries
| Tax Parcels 7 L | Massachusetts Town Boundaries
Map Service by afreeman_massgi=s oi2&/2013 Details Add I1=|:' Service by afreeman_massgls 16/18/2013 Detzils Add
| MassGis Ortho 0809 ] | Massachusetts Data from MassGIS (GeoServe | |

EnvSci 360 - Lecture 7




Esri CityEngine

# Licensed product with user interface and workflow to
transform 2D GIS data into “smart 3D city models”.

# CityEngine 3D Web Viewer to present 3D city scenes

On | I ne (examples at http://www.arcgis.com/home/group.html?id=d731c2294ded45f6alad37ef5f87cd6d) »

A T
;i.! r “)

.,I\ Wy l‘l. e ) ‘..-.t.“t"

{

i

)/

3
N

bk ik T T

http://www.esri.com/software/cityengine
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Resources

* ArcGIS 10 Help raster topics

— What is raster data?

- http://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-
and-images/what-is-raster-data.htm

— Essential raster data vocabulary

- http://desktop.arcgis.com/en/arcmap/latest/manage-data/raster-
and-images/essential-raster-data-vocabulary.htm

# Imagery and 3D in ArcGIS Pro

- http://desktop.arcgis.com/en/imagery/
— http://desktop.arcgis.com/en/3d/

% Map Practical: Cartography Tools

— http://mappractical.blogspot.com/2010/01/cartography-tools.htm
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