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3D Laser-Photography

Agenda

Â Introduction

Â Technology Description

Â Applications

Â Project Examples

Â Questions



Brian S. Blevins, PLS
historian and lecturer

Â Professional Land Surveyor, Washington

Â Survey Project Consultant with CH2M HILL in Seattle, Washington

Â Manage the survey component of some of the largest and most demanding 
construction projects in the Pacific Northwest

Â Background in heavy construction including projects in Transportation, 
Land Development and the Design-Build arenas

Â Project roles have included Survey Project Manager, Senior Project Survey 
Technologist, Survey QA/QC and Survey Task Lead

Â Specialize in strategic technology implementation, including robotics, 
LiDAR, 3D Multi-Spectral LiDAR and machine control for market 
differentiation and domination

Â Point of Beginning Magazine

Â Professional Surveyor Magazine

Â Teach construction-surveying classes at Renton Technical College



Brian S. Blevins, PLS
historian and lecturer

Â Present professional, technical and workshop sessions

Â ACSM (American Congress on Surveying and Mapping)

Â WFPS (Western Federation of Professional Surveyors)

Â LSAW (Land Surveyorsô Association of Washington)

Â PLSO (Professional Land Surveyors of Oregon)

Â UCLS (Utah Council of Land Surveyors)

Â MARLS (Montana Association of Registered Land Surveyors)

Â WCCS (Washington Council of County Surveyors)

Â Advisory Panel Member for ITAG (Industry Trends Analysis Group), 
Transportation Sector, GITA (Geospatial Information and Technology 
Association)

Â Participating Member, ASTM E57, (American Society for Testing and 
Material, International, 3D Imaging Systems Standards), under the 
auspices of CMAG (Construction Metrology and Automation Group), NIST 
(National Institute of Standards and Technology)



Going from thisé

Imagine



3D Multi-Spectral LiDAR

Intentionally blank

To This!



3D Laser-Photography

3D Laser Scanning (3DLS) technology has 

emerged as the 3D data capture solution in the 

most sophisticated geospatial markets:

Â High-performance tool

Â Leading edge solution

Â complex and

Â difficult to access projects

Â Improves safety, access, accuracy and speed

Â Provides confidence, cost and value, change 
management and competitive advantage



3D Laser Scanning (LiDAR)

Benefits (SAAS)

Â Safety

Â Eye Safe Laser (class I)

Â Out of hazardous areas

Â Access

Â Remote sensing

Â Accuracy

Â As accurate as a total station

Â Speed ï500,000 points a second!

Â Conventional crew = 500 points per day



3D Laser-Photography

Benefits (4Côs)
Â Confidence

Â Seeing is believing, confidence is priceless

Â Cost and Value

Â Savings of 10%-25% of traditional survey budgets 

Â Change Management

Â Value added (Out-of-scope and scope-creep mitigation)

Â Project Schedule Reductions: Documented 5%-10% 

Â Competitive Advantage

Â Accurate Project Documentation and Visualization

Â Bidding and 10% Design Efforts





3DLS Types

The Tools:

Â Leica Scan Station

Â Leica Scan Station 2

Â Leica 6000

Â Z&F 5006

Â Riegl LMS Z420i

Â Riegl LMS Z390i

Â Riegl LMS-Z620

Â Mobile Platforms



3DLS Types

Â Time of Flight (TOF)

Â 10,000 ï50,000 points per second

Â Range ~ 134 meters (439 ft)

Â Phased-Based (CW) Ultra High-Speed

Â 50,000 ï500,000 points per second

Â Range ~ 79 meters (259 ft)



3DLS Accuracy

Â Typical Single Measurement

Â Position*        4 -6 mm (~0.02 ft)

Â Distance*       4 -6 mm (~0.02 ft)

Â Angle             60 ȉrad, one sigma

As Accurate as Conventional Total Station!

*At 1m ï50m range, one sigma



3DLS Applications

Â Transportation

Â Roadway

Â Structures

Â Airports

Â Facilities

Â BIM

Â Modeling

Â Mining

Â Historical - CyArk

Â Monitoring



Â AEC Professionals

Â NOAA, NGS

Â NASA

Â USACE

Â Cartographers

Â Foresters

Â Geologists

Â Geographers

Â Military (DOD)

Â Coastal managers

Â Urban planners

Â Disaster response

Â DHS (Homeland Security)

Â Oceanographers

Â Meteorologists

Â Ecologists

All rely on LiDAR

Who Uses LiDAR?



3DLS Projects

Â Everett I -5 DB

Â SR-519

Â Tacoma GEC

Â Ballard BRT

Â Sound Transit East Link

Â Sound Transit Central Link

Â Golden Ears Eagle

Â Lockheed Martin

Â Denver International Airport

Â Las Vegas Water Tank

Â City of Sammamish

Â Mercer Street

Â M Street Auburn

Â A.R.T.S. Snohomish County Demo

Leica/Cyclone ïMS ïBase map

ISI/LD3 ïMS/AutoCAD ïBase map

Leica/Cyclone ïMS ïStructure Model

Leica/Cyclone & ISI/LD3 ïAutoCAD ïBase map

ISI/LD3 ïAutoCAD ïBase map

Leica/Cyclone ïAutoCAD ïAs-Build

ISI/LD3 ïAutoCAD ïAs-Build/Model

ISI/LD3 ïAutoCAD ïAs-Build/Model

ISI/LD3 ïPoint Cloud ïAs-Build/Model

Leica/Cyclone ïAutoCAD ïAs-Build/Model

ISI/LD3 ïAutoCAD ïBase map

Leica/Cyclone ïAutoCAD ïBase map

Leica/Cyclone ïAutoCAD ïBase map

Leica/Cyclone ïAs-Build/Model



3DLS Concept - TOF



3DLS Concept - CW

Phase Ambiguity



3D Modeling



Spokane WRF Digester Upgrade

Intentionally blank



Existing & new digester facilities shown 
transparent with existing piping modeled 
from point clouds

Intentionally blank



3D PDF



3D Laser-Photography

LD3 - The Vision

Â Fusion

Â LiDAR

Â Digital Image

Â Earth Position

Â Creation

ÂLife DimensionalÊ image (LD3Ê)

Â Highly Accurate

Â Intelligent

Â óVisualô Project

Â IDE (Immersive Digital Environment)



Traditional LIDAR snaps 

to the closest point

LD3 Technology calculates 

the exact position


