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Instrumentation continues to detect ever finer units
of a broader spectrum using less power and with
increased accuracy.

2 x Capability & 0.5 x Cost in 18 Months
Moore’s Law
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Communication and Data
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Free Mapping Data

USGS: Digital Ortho Quads, Digital Line Graphs
FEMA Flood Maps
Census Bureau Demographics

7 NADS3
UTM Coordinates

&

hitp://terraserver. homeadvisor.msn.com/ i

Digital Raster Graphics

Raster vs. Vector Data

hittp:/fwww lopozone. com/ 13

Topology

Topology is concerned with the logical

relationships between the posilion of geomelric
objects

Meweasthe has 3 divect rebationship 1o Hanley,
ud is unly indirecily skl fo Basdkm
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E-Government

“Permits
Applications
- Community Services

Land Survey Records

Representation of Spatial Entities

#

+ Point . S

* Line % E m
+ Area

* (Surface)

+ Data Tables

Data Dictionary

Iy 2 e der
[ETR R [T R S
e evapere [repve et e |

TR

+ Points. Lines & Arcas
+ Features & Attributes
+ Symbols & Connectivity




APPENDIX A — ADVANCED SURVEYING TRAINING SLIDES

Geodetic Datum

+ Provides orientation and scale
* Mathematically defined

* NAD27

» NADS3

« ITRF97
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Existing North American CORS

mhﬁp:waw.ngs.nonngovﬂ'OOLﬁf

Online Data Processing

GPS CORS Processing

HTDP
Velocity Model
Diatum Transform aban

Vertical Deformation
Subsidence / Uplift / Monuments and Stnuctures

Hector Mans M 71 1999
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Mining Ground Water

Aquifer-System Compaction Height Monitoring

GPS Lang Beach Cily Colleg
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Geoid Models National Height Modernization
Geoid 99/ -45to -10 mers — e

512+ billion estimated value
* National terrain model

* Nationwide watersheds

» Special flood hazards

» Coastal erosion

* Marilime navigation

GPS Carrier-Phase Differencing Signal Propagation Errors

* Difference in

Paosition
* W0em + Local Obstructions

Measuring, \
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=
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Project Control Kinematic Processing
1 KM Baseline
$500 - $1,500 Per Poinl it
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The RDGPS Model Real-Time Reference Networks

Orange County Real-Time Network

Beal-ime GPS provides efficient
feld mnapection and analyas

Application-focused data
collection brings
specialized expertise to
address investigations
and timely field solutions.

Instantamnies
Posilioning
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SCIGN Sites and OCRTN Baselines

. ® SCIGN deeply- M.JPK Repeater
anchored drill-braced
‘monument at all sites
except TRAK

® Ashtech Z-XII dual-
frequency GPS
recelvers with Dorne
Margolin choke ring
antennus

® Data rate was @ 30
seconds; Sites now
streaming Ashtech
MBEN format @ 1
second Foe QOCRTN

Control Center Antennas Network Data Topology

OCRTH . ATH Asrasy Ted
Hean Poskion compared to Truth” Pesition

il

OCS - OCRTN = RTK Equipment <2 cm in <2 minutes

+ Ashtech Z-Xireme receiver

+  Ashtech Geodetic-TV antenna
* TDS Ranger data collector

* Raven Il CDPD modem

+ 2-meter bi-pod

» Wireless Internel $365/Month
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Real Time Applications:
Aircraft Tracking
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Total Station Instruments

* Robotics
+ Reflectorless EDM
« Data Collectors”
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Real Time Applications:
Vehicle Tracking, Intelligent Transportation

VEMICLE TRACKMG TEST,
Flen €00 -y e 0 (]
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Laser Spot Size
Angle of Incidence
Image Intensity

LIDAR
Light

Detection and
Ranging




APPENDIX A — ADVANCED SURVEYING TRAINING SLIDES

LiDAR Geometry

« INS Attitude
Yaw, Pitch, Roll

« Pulsed Laser

% + (GPS Position

= Signal Return
Time, Strength

LiDAR Fixed Wing Installation

Transceiver
ingtalls in myd-
baody section of
the Partenavia [
Faplorer
(Aspen
Helacopter Inc}

Test mumer used for field
alignment shows transmil
and recrive aphies

Airborne Positioning

light Track
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LiDAR Helicopter Installation

View from below. Receiverand
lazer exit aptics visible.

Bell 206L Helicopter. Laser und Sensor are
on the lcft and forward. Control and data
aequisition computer is on the right and aft.
{Aszpen Helicopter Inc.)

GPS Base Station Setup

(Bell 2061. Installation Shown)

* Areté Station at Oxnard Airport

Rover on Adrcraft logging at 1Hz

CORS Station in Westlake, CA 5

Data Point Overload

Jshn Chance & Associates, Amtrak Corndor -
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LiDAR Accuracy Assessment

DTM 10 to 20 cm
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Horizontal Weakness
0.005° angular error = 0.87" at 10,000 ft 5

Mapping of Power Lines/Structurcs for Pacific Gas and Electric (PG&E)

Preudo-olor Range Map i Cal State
Plane Covrdinates

Single 3D STIL [mage one
Laser pul ze) From Map Data
SetatLeft (grid in meters
provided for reference)

Do el ew eyl

IFSAR

Interferometric Synthetic Aperture Radar

Two X-band radar antenna mounted in a
LearJet 36A (or Satellite)

Utilizes post-processed differential GPS and
laser-based inertial measurement unit

Flown at 12 Km acquires 10 Km swath

.

.

Diesigned to collect <lmeter accuracy DEM
at a rate of 100Km"2 per minute
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Mupping of Power Lines/ Struetures for Pueific Gus und Elevine

Power lines and structares
are fedetly wisible in the
acnial photographs with
adjacent heavily wooded
areas

" = M
The 30 s shown on e ned poge s b upper e
corner cuerespomding roughly Lo the uppes 1=8 comes
ofthe el g, where e bowes seucluras s be
aeen adjacent 1o the divided roadway.

Third-Generation STIL
LiDAR Sensor

Tnder ONE funding, a
dual receiver STIL. system
hus been integrated into u
157 x 17" Towed Vehicle
Section (tested early 2000)

Interferometric Synthetic Aperture Radar IFSAR
— Light Detection and Ranging Comparrison

Parameters IFSATR LiDAR
Sensor Type Radar Laser
DEM Spuecing 5-10 Meters 0.5 -3 Meters

Vertical Aceuracy | 0.6 — 1.5 meters Gem and up

Typical Cost 511 - 380 Fan"2 §$225 - 51,500 Fan"2
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Machine Guidance Systems Project Visualizations
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* Construction Equipment : E
* Intelligent Vehicles ;
* Precision Navigation Ew
+ Aircraft Landing Em
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Project Visualizati
S RATIE e s Advanced Technologies
Benefit or Burden?
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