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Agenda

e Sanborn Overview
— Services, Acquisition Resources, Experience

e Project Overviews
— 2008 Forest Service Contracts
» Area of Interest, Scope of Work, Issues

— 2008 NAIP
» Area of Interest, Scope of Work, Issues
» Imagery Analysis Added Value

— 2008 Denver DNC
 Area of Interest, Scope of Work, Product Examples
« Applications

* Imagery and LIDAR data integration for decision support systems
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Sanborn Over

End-to-end Geospatial Solutions

L BRI S i o
vView

DMGT

Daily Mail and General Trust plc

DMI|G

Information

~-SAMNB@ORN- Total Geospatial Solutions

1866 ZANEORN | wwew, sanbom. com

18,000 employees

Associated Newspapers
Northcliffe Newspapers Group
Euromoney Institutional Investor
DMG Broadcasting

DMG Television

DMG World Media

DMG Radio

DMG Information

3,500 employees
Dolphin Software

E Data Resources (EDR)
Genscape

Hobsons

Landmark Information Group
Lewtan Technologies
Property & Portfolio Research
(PPR)

Real Capital Analytics

Risk Management Solutions
(RMS)

RMSI

Sanborn

Trepp

330 employees
Advanced Systems
LiDAR Services

Imagery Services West
Imagery Services East
Imagery Services Central
Sanborn Solutions
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Sanborn Overview

Locations

* PGRILAND ' DREGON

*
SACRAMENTD | CALIFORMIN

*

COLORADD SPRINGS | COLORADD
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GeospaISqutlons Begin PR 3ERN
with Sanborn . GIS

— Consulting
e Data Acquisition — Needs Assessment
— Database Design
— Implementation
— Software Application Development
— Data distribution

— Aerial Imagery and LiDAR

— Emergency Response

— Ground Survey

— Static and kinetic ground laser surveys

« Decision support systems

— Habitat Management
— Forestry Management
— Command and Control Center

* Photogrammetry

— Aerial Triangulation
— Digital Terrain Modeling
— Planimetric & Topographic

_ 3-D Modeling — Wildfire Hazard Assessment

* Imagery Analysis
— Vegetation mapping
— Impervious Surface Extraction
— Change Detection

« Data Conversion
— Utility Conversion/survey
— Cadastral Conversion/survey
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Data Ach|S|t|on Resources | m%m

Sanborn owned and operated

o 350 Employees / 4 primary production facilities
» Fixed wing aircraft (9)

« UltraCam Digital (2)

 Z/I DMC (4)

* Leica Analogue RC30/20 (2)

e Optech LIiDAR-50 Hz (1)

e Leica LIDAR ALS 50 I (2)

e Trimble Ground-Based LIiDAR (1)
o Airborne GPS systems (7)
 Inertial Navigation Systems (6)

o Trimble GPS survey equipment

» Storage (300 TB)
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Experience and Contracts mj{;RN

e Sanborn’s Experience In Federal Programs
— USGS DOQQ
— GAP, RE-GAP, NLCD
— USDA National Agricultural Imagery Program
— USDA NRI Remote Sensing Labs
— Army Corp of Engineers, St. Louis
— NOAA Coastal Services Contract
— USGS GISP-C
— Forest Service Contracts



Sanborn Support for
Forest Service Imagery Contracts

e Area of Interest

,11.
:
N
Arapahoe-Roosevelt National Forest, CO White River National Forest, CO
© 2008, The Sanborn Map Company, Inc. Privileged and confidential information. 8

Distribution or copying prohibited unless approved in writing.




B NS e EERVRE

Sanborn Support for
Forest Service Imagery Contracts

e Area of Interest
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Big Horn National Forest, WY Pawnee National Grasslands, CO
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Sanborn Support for
Forest Service Imagery Contracts

» Area of Interest » Scope of Work

H

WL

— Scope included ~18,000 square miles

— 4-Band,1-foot Pixel Resolution
Imagery

— Utilized up to Five DMC sensors

— Delivered uncompressed 4-band 12-
bit imagery

— Collection completed “leaf on” with
greater than 40% sun angle.

— All acquisition complete with the
exception of few re-flights

Boise & Payette National Forest, ID
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Sanborn Support for
Forest Service Imagery Contracts

e |ssues

— Terrain Relief

» To maintain stereo coverage
compliance, flight plans took in
account the terrain elevation

* Due to the significant terrain
more than 50% additional
exposure were shot.
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SanbornUport for

Forest Service Imagery Contracts

Issues
— 8-bit, 12-bit or 16-bit?

— Client desired as little imagery

manipulation as possible

— It was determined that a 16-bit
delivery with the original 12-

bit depth was preferred

— Some software (e.g. ArcMap)

will not be able to view

Imagery without stretching.

— Additional process was
required to complete data
review.

© 2008, The Sanborn Map Company, Inc. Privileged and confidential information.
Distribution or copying prohibited unless approved in writing.

Ry R IS ae RN . RN
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Sanborn Support for mj{;RN
Forest Service Imagery Contracts

e |ssues
— Data Management

Data Management:

Digital Versus Film Comparison

Digital Digital File Size | Film Exposures Film File Size Total
Exposures
~40,000 ~32-terrabytes ~16,000 ~12-terrabytes* 32-terrabytes vs.
*Assumes 8-bit, 14-micron scan 12-terrabytes
© 2008, The Sanborn Map Company, Inc. Privileged and confidential information. 13
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Sanborn Support for NAIP m%m

o Area of Interest * Scope
— 4-band collection and delivery
2008 State Project Map o Total of five Z/I DMC used
VIRGINIA

— Absolute Control

» AGPS/IMU and existing ground control
used within aerial triangulation
adjustment

— Seamline Polygon Shapefile
— DOQQ and CCM mosaic deliveries

e Performance

— Completed all acquisition with no
r extensions

— Delivered all imagery within required

Courty Boundary Propact Totsls
Duuu Fumber i:;::".rl:l;!' e . *2 -
3 Mumber of Phote Stalors - 6,221 m m
. Mumber of DOG0s - 3,034 tl e fra. e-
- MDA Areas Souarne Mies - 44,531

“ Rasticied Aregs
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Sanborn Support for NAIP

* New Requirements
— Absolute Ground Control
— Seamline Shapefile
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Sanborn Support for NAIP

e |ssues
— Color Balancing
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SANBORN -

Sanborn’s Color Balancing Process Flow

Target thumbnail zone “Local” thumbnail Global high-resolution . Final balanced seamed
selected color-balance color-balance ortho-image

Thumbnails are grouped into ] Thumbnails are color-balanced Local and global color-balancing Color-balanced and seamed
geographic/terrain-specific : against local target(s)... ' weights are applied to ' final ortho-imagery is available
areas for local color-balancing. Target parameters are then high-resolution ortho-imagery. for client.
Target tone is selected, prepared for global

color-balancing.
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Vegetation Mapping with SANBORN:
MultiSpectral Imagery |

Barren_Grass

Limber Pine
M Lodgepale Pine
Mixed Forest
¥ Maountain Mahaogany
M Fonderosa Fine
shrub
M Subalpine Fir
M Yater Other
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Ecological Systems Classification =~ -sansa

Legend

Focky Mountain Aspen Forest and Woodland

Inter-Mountasin Basins Aspen-Mued Conifer Forest and Woodland
Western Great Plains Dry Bur Oak Forast and Woodland
Colorado Flateau Piryon-Juniper Woodland

MR Dre-hesic Montana Miged Confer Forest

MRM Foothill Canifer Savanna YWooded Steppe

Middle RW Mortane Douglas-fir Forest and Woodland

Rocky Mountain Lodgepole Pine Forest

Fhl Subalpine Dry-Wesic Spruce-Fir Forest and Woodland

R Subalpire Mesic Spruce-Fir Forest and Yoodland

Forhern Rocky Mountain Subalpine Woodiand snd Parkland
Rocky Mountzin Foothall Lirber Pine-Juniper Woodkand

Southern Bi - Great Plains Ponderosa Pine Woodlan d

Southerm thclg Mountain Ponderosa Pine Savanna
Morbwesiern Great Plaing Highland Sproce Woodland
Inlerbountain Basins Mourtain Mahogary Woodland and Shrubland

Rocky Mountzin Lower Montane-F oothil Shubland

Wy oming Basins Low Sagebrush Shrubiand
InterbMountain Basins Big Sagebrush Shrubland

MR Lower Mortane-Foothill Mesic Deciduous Shrobland
Moreesiern Great Plains Shrubland

Inter-Mountasin Basing Greasewood Flat

Greal Plins Eagebrush Sleppe

Inter-Mountain Basins Montane Sagekrush Steppe
InteEmountain Basing Big Sagebrush Shrubknd
Inter-bMountsin Basins Mat Sathush Shrobland
InteEMountain Basing Mixed Salt Desen Scrub

MREM Loser Montane, Foothill and Yalley Flateau Grassland
Matrthestern Great Plains Mixedarass Praiie

ONANNNENENNE] AEENCNENENECAEDCN

,_

Iraft o dels
T Zones 22,
29,30

Inter=Mountain Basins Playa

Greal Plains Salt Flals

Inter-Mountasin Basins Cliff and Caryon

Wiestern GP Badlands- Shale Barrens

‘Western Great Plains Cliff and Ouicrop

Rocky Mountain CHT, Camor, and Massive Bedrock
Interdountsin Basins Shalke Badland

WWastern Great Plaing Saling Depression Wetland
Morhwesiern Great Plains Floodplain

Morbwesiern Great Plaing Riparian

Westarn Greal Plains Riparian Woodland and Shiubland
\Wiastermn Great Plains Wooded Draw and Ravine

MREM Lower Montane Riparian Yoodland and Shrubland
Fh Lower Montane Riparian Woodknd and Shrubland
Rocky Mountzin Subalpine-b antane Riparian Shrubland
‘Western Great Plains Riparian Yoodiand and Shrubland
Western Greal Plains Closed Denression Wetlland
‘Wastarn Great Plains Open Freshweater Deprassion Wetland

BERCOOCHNEND NONNNCE
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Sanborn’s Support for the
Democratic National Convention

e Area of Interest e Scope

Y EE W —  ~1000 square miles
AP ‘f; j / ' /% # - | - High Density LIDAR
s ¢ 2 — 2 -4 points per square meter
, —  Classified (unclassified, ground,
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LIDAR

National Research Council of the National Academies

“LIDAR produces very-high-resolution three-dimensional point clouds in a wide variety of land
cover types at accuracies equivalent to or better than photogrammetry...”

. “LIDAR can be acquired day or night, in cloudy conditions, leaf on or leaf off and no sun angle
limitation...”

. “LIDAR is able to penetrate to the bare earth in vegetated area better than either IFSAR or
photogrammetry...”

. “LIDAR data processing and feature extraction can be incorporated seamlessly into the

production environment designed for photogrammetry...”

Hydro-electric dam, Puerto Rico

© 2008, The Sanborn Map Company, Inc. Privileged and confidential information. 21
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Presenter
Presentation Notes
 What we are saying here is stated by the Nation Research Council of the National Academies


LIDAR: Light Detection and Ranging -sans: RN

What it is?

Based on GPS satellite triangulation, measures the

[ :i Aerial GPS (Global Positioning System)
X location of the aircraft up to 0.1 second.

Aerial sensor o ?"' —

Collects/scans data, eithw |

photons (reflected light) or ‘T E i
yaw

laser pulses
il

IMU (Inertial Measurement Unit)
Measures attitude (pitch/yaw/roll) of
aircraft every

.002 second.

Ground GPS

Measures the location of the
aircraft up to 0.1 second
relative to a known ground
position

Copyright © 2008: The Sanborn Map Company, Inc.

© 2008, The Sanborn Map Company, Inc. Privileged and confidential information. 22
Distribution or copying prohibited unless approved in writing.


Presenter
Presentation Notes
IMU: Inertial Measurement Unit- attitude of the aircraft/unit, roll, pitch, and yaw

GPS: Geo Positional System- location of the aircraft unit

Scanner: the scanner goes back and forth

Laser: operates at 1064 nanometers on the spectrum 

Mirrors and such

Ground GPS: this is a base station locate on the ground (usually two or more for every mission) to provide ground reference, this unit is typically set to NGS (National Geodetic Survey) point or set point.
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Automatic FiItering/CIassification m}?m

Note Vegetation, Buildings & Other Artifacts (in Green)

Bald Earth Model _ &

© 2008, The Sanborn Map Company, Inc. Privileged and confidential information. 23
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Data Samples
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Appllcatlon Trends for L|DAR

Change Detection

\
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Presenter
Presentation Notes
Elaborate each transition 


Application Trends for LIDAR

Building Extraction

Digital Surface Model Building Footprints

© 2008, The Sanborn Map Company, Inc. Privileged and confidential information. 27
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Presenter
Presentation Notes
Get a slide that is automated vs. manual (requested from Caldwell 3/10/2008)



Manual vs. Automated

Why do the buildings look diff

What are the accuracy diff and why

What accuracy are you looking for



How do trees impact the representation ie. Trees growing over buildings or houses


Application Trends for LIDAR

Vegetation Mapping

ERY SHALLOW (15:19) SHALLOWIGNEQHS (0-)

LAY (5-1955)

LOANY (15-135E)

i A i
Traditional polygons (from SSURGO) Vegetatlon heterogenelty captured by flrst return data from LIDAR

© 2008, The Sanborn Map Company, Inc. Privileged and confidential information. . 4 . .
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Integratlon of L|DAR and Imagery m%m
for Decision Support Systems

LIiDAR

Geographic
Information
System Analysis

3-D Point Cloud
Bald Earth Models
Applications

Remote Sensing
Products

Invasive Species

Multi-Spectral Imagery T S

Digital Sensors
4 Band Color / Infrared

Ortho’s geo-referencing Fire Risk Assessment
Ecosystem Management

Forest Management

©2008Tth n Map Compa yI Plgd and confidential information. 29
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Image Sources Primary Data Derived Data Products

Products
- | Slope, Aspect and Slope
* 22 S lnda (8150 > Position
LiDAR > Canopy Cowver l
Tree diameters, basal
area, trees per acre
- Canopy Height T
v
_| Shrub and Forest Density
o and Height
-
5 . |
Field Data =oll Dats ¥
Model
L 4
Plant Dominance
(vegetation map)
|
- Plant Species

L Conifer/Harwood — Dead/Live Trees

» Vegetated/ Non Vegetated

A J

Bare ground %%

vy

Moxious weeds

r e

Herbaceous and tree
spacies

w

wWetland Species




Forest Habitat Mapping

Sanborn uses imagery and LIDAR
data to distinguish certain vegetation
species level classifications can be
done

Forest Density can be derived from
canopy closure, tree size can be
derived from LIDAR information

Fuels mapping can be built from the
land cover maps

Habitat types maps can be built from
the soils, land cover and field work

© 2008, The Sanborn Map Company, Inc. Privileged and confidential information.
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Camp Gruber Vegetation Classification

Species / species associaion level map
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Wenaged Cpen Land




Project Profile

Emergency Planning: Taum Sauk Reservoir

© 2008, The Sanborn Map Company, Inc. Privileged and confidential information.
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CityViz - Common Operating Picture -sanse

= Sanborn CityViz Analyst Edition
Project  Tools Display Map Controls  Help

|= den railioads.shp —

THE DEWVER CITY AWD COUNTY BUILDING

Attributes ] Attachments

Mame Walue L
bldgname THE DEMWER CITY AMD COUNTY BUILDING ...
bldgnum 1437

stpre

stname BAMNMCOCK

sttype =T

stauf

city DEMYER

state [ee]

country us

bilcoict den1000933 w

THE DENVER CITY AND COLINTY BUILDING

ity/ County Building -~
Denver, Colorado USA
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Questions
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