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The Corps of EngineerThe Corps of Engineer’’ policy policy 
relative to periodic inspectionrelative to periodic inspection

““Civil works structures, whose failure or partial Civil works structures, whose failure or partial 
failure could jeopardize the operational integrity of failure could jeopardize the operational integrity of 
the project, endanger the lives and safety of the the project, endanger the lives and safety of the 

public, or cause substantial property damage  public, or cause substantial property damage  
shall be periodically inspected and evaluated  to shall be periodically inspected and evaluated  to 

ensure their structural stability, safety, and ensure their structural stability, safety, and 
operational adequacy.operational adequacy.””



ProblemProblem
– Inconsistent application of condition indexes
– Digital technology has not been applied
– Tools for data collection and analysis
– Measurable, repeatable, and comparable 

system is needed
– No centralized database is available
– Reporting is not standardized
– Breakwaters program runs on DOS, not viable



Improved Condition Indexes for Improved Condition Indexes for 
Coastal StructuresCoastal Structures

•Tool Development
• Structure inspection form
• COSCA
• HAMMER
•Integrated Survey System



Condition Indexing Complete PackageCondition Indexing Complete Package
Standardized Field 
Inspection Methods

Hammer System

Form

Teams Accurate Survey 
Techniques to Quantify 

Project Conditions
Terrestrial / Mobile Laser & Integrated 

Interferometric Multi- Beam Standardized Data Analysis 
Tools to Create Standardized 

Inspection Reports and Analyze 
Data to Document Changes in 

Project Condition
COSCA GIS Tool Box

Develop Plans and Specs 
for Maintenance  and 
New Construction on 

Projects
COSCA GIS Tool Box



Objectives for Inspection FormObjectives for Inspection Form
Tool  #1Tool  #1

• Create uniform procedures for accessing the condition  
of structures

• Assessment procedures should be:
– Repeatable from yr to yr
– Repeatable by different people
– Comparable from structure to structure and from district to 

district
– Comparable from yr to yr
– Computer based data storage 
– Computer based yr to yr comparison tools
– Measurable objective index, not subjective
– Key words are repeatable, measurable and comparable
– Employ new technologies
– Team approach





Jetty Condition Application

Tool #2
Coastal Structure Condition 
Assessment, (COSCA)
Meeting on Wednesday



COSCA Tool BoxCOSCA Tool Box
GIS Based Analysis tool for integrating Hammer reports, As built surveys 
and Inspection surveys to monitor changes at the site.

Track elevation changes

Compare cross sections

Quantify change in volumes

Determine quantities for materials

Prepare cost figures based upon 
analysis results

Prepare construction plans for 
maintenance purposes 







HAMMERHAMMER
Tool #3Tool #3

• Infield digital data collection recorded on site
• GPS stamped data
• Stand off measurements 
• Maintain archives
• Data base recall on site
• Seamless data transfer 
• Linking of information and photos
• GIS capable
• In field analysis and report generation 



Providing Secure Intelligence Capabilities for 360° Situational Awareness



Standoff Geospatial AwarenessStandoff Geospatial Awareness

• Real-time 360° Situational Awareness

• Standoff Geospatial Awareness
• Target Positioning
• Data Enhanced Image Capture

• Variety of Optics EO/IR

• Laser Distance Meter/Designator

1X

10X



Integrated GIS Mapping SoftwareIntegrated GIS Mapping Software

• GIS “On-the-Fly”

• Tagging, Tracking and Locating

• Multi-Sensor Data Fusion
• Images, Audio, Video, Sensor 

• Images and Data Auto-Synchronized

• Encrypted Metadata Archiving 

• Enables “Common Operating Picture”
• Data Collection Forms

• Standard / Custom
• Enhances Data Collection 

Process

• Speech Enabled Forms
• Form Data Archived with   

Geospatial / Image Data



RealReal‐‐time Image Processingtime Image Processing
Data Enriched Image Processing
• Ability to Dimension Targets

• Target Feature Analysis

• Size, Shape, etc.

• Automated Software Analysis

Applications
• 3-D Urban/Terrain Modeling 

• Automated UXO Recognition Algorithms

• Rapid Condition/Damage Assessment

Enhance Existing DoD Software
• Tactical Decision Aids

• Information Databases

• Situational Awareness Systems



MultiMulti--Sensor Mesh Network Wireless SensingSensor Mesh Network Wireless Sensing
Technology Overview

• Advanced Wireless Sensing
• Mesh Network Communication
• IEEE 802.15.4 @ 2.4GHz
• +100m Range
• Up to 4MB Local Data Storage
• Data Encryption / Network Security
• 5yr Battery Life

• Sensor Options
• Proximity
• Humidity
• Temperature
• CBRNE
• Tilt
• Seismic
• Particulate
• Acoustic
• Accelerometer
• Position

• Network of Fixed Site Covert Detection Sensors
• Geo-located using the SAPPER

• Monitor Intrusions in Restricted Areas

• Multi-Sensor Tuned Detection Algorithm 
• Seismic, Tilt, Accelerometer, etc.

• RF Passive Until Pinged 

• Rugged / Low Cost

• After Deployment - Detection Network Can be 
Scanned with Standard Reader

Seismic Sensor CONOP













Infrastructure AssessmentsInfrastructure Assessments



The Access Control Program SurveyThe Access Control Program Survey



PostPost‐‐Katrina Levee Survey in New OrleansKatrina Levee Survey in New Orleans



Technical POC:
Mr. David Bjornberg
Project Engineer
Compass Systems, Inc.
938 Mt. Airy Drive
Johnstown, PA  15904
Phone (814) 266-8560
Fax (814) 266-8561
david@compass-sys-inc.com

Program POC:
Tad Britt
Researcher/PM
Compass Systems, Inc.
60 Hazelwood Drive
Champaign, IL  61820
Phone (217) 552-2478
Fax (217) 403-0265
tad.britt@compass-sys-inc.com

Teaming ArrangementsTeaming Arrangements



Integrated Survey SystemIntegrated Survey System
Tool #4Tool #4

• Combine vessel-mounted survey systems 
– Topo/laser system
– Multi-beam Sonar system
– Video/photo

• Combine platforms
• Link data collection
• Districts are manually linking high density topo 

survey and multi-beam surveys.
• Need automated system 



Mobile Laser and Mobile Laser and InterferometricInterferometric
MultiMulti--Beam Survey TechniquesBeam Survey Techniques

Principal Investigators:   Stan Boc and Cheryl PollockPrincipal Investigators:   Stan Boc and Cheryl Pollock

Work performed under the Condition Indexing Work Unit  of the NaWork performed under the Condition Indexing Work Unit  of the Navigation Programvigation Program

Development Team:  Thad Pratt, William Butler and Terry WallerDevelopment Team:  Thad Pratt, William Butler and Terry Waller



Integrated Terrestrial Laser and Integrated Terrestrial Laser and InterferometricInterferometric MultiMulti--

beam Survey Systembeam Survey System

GeoSwath GeoSwath InterferometricInterferometric MultiMulti--BeamBeam

Riegl VesselRiegl Vessel--Mounted Mounted LidarLidar



LaserLaser

KEY FEATURES
• Range up to 400 m @ Laser 
Class 1

• Repeatability up to 2 mm
Measurement rate up to 
11000 pts / sec
Field of View up to 80° x 
360°

• Operated by any standard 
PC or Notebook, Fully 
portable, rugged & robust



Test Site Fort Walton / Destin FloridaTest Site Fort Walton / Destin Florida



Test Site Fort Walton / Destin FloridaTest Site Fort Walton / Destin Florida



Test Site Fort Walton / Destin Florida    Test Site Fort Walton / Destin Florida    UnEditedUnEdited DataData



HyPackHyPack Screen Showing The Track LinesScreen Showing The Track Lines



Looking South on East JettyLooking South on East Jetty



End of West JettyEnd of West Jetty



West Side of  East JettyWest Side of  East Jetty



Laser Data at The Head Of the StructureLaser Data at The Head Of the Structure



View Looking Along West JettyView Looking Along West Jetty



West Jetty Mobile Laser Data OnlyWest Jetty Mobile Laser Data Only



Beach Comparison of Mobile Laser to RTK GPS DataBeach Comparison of Mobile Laser to RTK GPS Data



Beach Comparison of Mobile Laser to RTK GPS DataBeach Comparison of Mobile Laser to RTK GPS Data
22’’ Grid CellsGrid Cells



Beach Comparison of Mobile Laser to RTK GPS DataBeach Comparison of Mobile Laser to RTK GPS Data



Bridge StructureBridge Structure



Bridge StructureBridge Structure



Bridge StructureBridge Structure



Bridge Structure Roll, Pitch and Yaw AdjustmentsBridge Structure Roll, Pitch and Yaw Adjustments



Fixed Scans Data collectionFixed Scans Data collection



Fixed Scans Setting ControlFixed Scans Setting Control



Collecting The Fixed Scan DataCollecting The Fixed Scan Data



Collecting The Fixed Scan DataCollecting The Fixed Scan Data



CloseClose--Up view of StonesUp view of Stones



Birds Eye View of Both Scan PositionsBirds Eye View of Both Scan Positions



East Side of West Jetty Looking SouthEast Side of West Jetty Looking South



West Jetty Looking EastWest Jetty Looking East



West Jetty Looking SouthWest Jetty Looking South



West Jetty Looking South Colored with PicturesWest Jetty Looking South Colored with Pictures



Scene DevelopmentScene Development



Scene DevelopmentScene Development



Scene DevelopmentScene Development



Potential corridor options for
least environmental impact



SummarySummary

• This system is ready for production use
• This system can be used for inspection of 

all structures above and below water:
– Rubble mound structures
– Beach fills
– Levees
– Bridges
– Dams
– Asset inventory



VICKSBURG VICKSBURG 
FIELD FIELD 

EXPERIMENTEXPERIMENT



Static MethodStatic Method

KEY FEATURES
• Range up to 400 m @ Laser 
Class 1

• Repeatability up to 2 mm
Measurement rate up to 
11000 pts / sec
Field of View up to 80° x 
360°

• Operated by any standard 
PC or Notebook, Fully 
portable, rugged & robust



Dynamic MethodDynamic Method

GPS + IMU + LASERGPS + IMU + LASER



Initial Results at Vicksburg WaterfrontInitial Results at Vicksburg Waterfront

• Preliminary analysis shows dynamic data (white) compares very 
well to ground survey static data (blue) 



• Initial test results indicate successful reconstruction of dynamically 
acquired Lidar data



40m

Geo-Swath and Lidar Data collected 
along the River Bank to look at the 
effect of distance from the structure 
and the ability to resolve features 
with both systems. 

Sunken Barge

Integration w/ GeoIntegration w/ Geo--Swath SonarSwath Sonar



•• 1.0 m grid resolution or less1.0 m grid resolution or less

High Resolution DetailHigh Resolution Detail



Integrated Sonar and Lidar DataIntegrated Sonar and Lidar Data



Integrated Survey SystemIntegrated Survey System
StatusStatus

• FY07 milestone, List of Co. capability to develop & demo 
Integrated Survey System

• Found what we wanted - Reigl Terrestrial Laser selected 
for ability to collect data on the fly

• Requested additional funds to Demo, May 07
• Demo, Vicksburg Waterfront, July/Aug 07
• Field study, Preliminary success!
• Slight problem-contractor positioning
• Results successful enough that PMAB used end of the 

year funds to purchase Reigl Terrestrial Laser.
• FY08 milestone, evaluation and cost estimate
• FY08 2nd field test using High pack 



FY07 MilestonesFY07 Milestones
• Participate in East Coast COP workshop Q1/07
• Meet with Districts to gather data Q2/07
• Beta version of revised structure condition index field form 

(Task I) Q3/07
• Identify company and develop SOW for the hand-held 

field tablet computer (Task II) Q3/07
• Revise structure condition indexing field form for rubble 

mound structures. (Task I) Q4/07
• List of companies capable to develop and demo the sub-

aerial survey tool (Task III) Q4/07
• Abstract on software to analyze structures utilizing 

existing LIDAR data (Task II) Q4/07



FY08 MilestonesFY08 Milestones

• PDT meeting to review investigation findings Q2/08
• Hand-held field tablet computer system with camera and laser 

distance meter in beta   version (Task II). Q4/08
• Field test of Hand-held tablet computer system (Task II)  Q4/08
• Sub-aerial inspection tool evaluation and cost estimate draft 

document (Task III) Q4/08
• Draft TR on Rubble-mound Structure indexing field Form 

application (Task I) Q4/08



Minimum Funding Requirements Minimum Funding Requirements 
FY08FY08

• Opportunities taken in FY07 have allowed the 
reduction in cost for FY08

• Funding Allocated FY08 $445K
• Minimum Funding Required $375K
• Shareable $ $ 70K

– Impact, minimum funding for development and testing 
of Integrated Survey System and Hammer.  Risk-no 
funding for unforeseeable problems, delayed 
completion.


