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MOBILE INSPECTION TECHNOLOGY

� The overall goal of the Mobile Inspection Technology 
Unit is to repurpose the electronic engineering data at 
the construction jobsite using GPS and Robotic Total 

Station Technology for Construction Inspection
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LIST OF NECESSARY EQUIPMENT

Equipment needs:

• GPS Receiver

• GPS Base Station of a CORS Network is not being used

• Tablet or hand held running field software

• Field Rod with Bipod legs

• Internet provider, Sim card, Mifi Device if CORS network is used

• Desk Top PC Software

• Hard line internet connection in field office for remote installation 

capabilities



• Canopy check – will foliage or overhead utilities/structures severely 

obstruct satellite signal

• Project control – is acceptable project control available for the site

• Cellular service – is the cellular coverage present and reliable or will a 

base station be required for connectivity to the ACORN network

• EED level of detail – Is the Level of Detail (LOD) in the EED adequate for 

the GPS/RTS

• Equipment availability – will the appropriate equipment (GPS or RTS) be 

available for the project

PROJECT SELECTION AND SITE CONDITIONS



NECESSARY SETUP AND FILES

� Setting up the Equipment/Checking into ground control

� Get the project control point information from Surveys

� Create a .csv file for the field software

� Complete a Site Calibration or Localization to the project control

� Build your office software “Project” with EED

� 2D Design model or Corridor file

� 2D Existing planimetric file or ground File

� 3D Design model or Digital Terrain Model

� 3D Existing Surface from Surveys (DTM) 

� Geometry files (Construction Base line)



ELECTRONIC ENGINEERING DATA

� Design CAD graphics converted (DGN to DXF) 

� Survey CAD graphics converted (DGN to DXF)

� Design Surface Model converted (DTM to Land XML)

� Survey Surface Model converted (DTM to Land XML)

� InRoads converted (ALG to Land XML) 

� Future icm files



SPECIFICATIONS

� Stake Requirements

� No Change

� Still Required under contract

� Don’t have to rely on stake, could be verified using real time technology

� Measurement of Quantities

� GPS/RTS methods are approved for measurement for payment where applicable

� Acceptable vertical and horizontal precision

� Pay limits are achievable 

� Records examiners trained and provided reference guide

� Future surface to surface quantities from the models



SPECIFICATIONS (CONTINUED)

� Equipment Approved for Method of Measure / Basis of Payment

� GPS and RTS approved for use by choice not mandated

� Users must provide training proficiency documentation during records 
review

� Difficulties getting it approved]

� Information “Collected verses Measured”

� Any Contract Pay Items are measured for Payment

� Subterranean and above ground utilities are geospatially collected 

� As-built data



SPECIFICATIONS CONTINUED

� Handling Design Initiated construction change orders

� Follows current change order process (Digital Project Development 
Manual)

� Currently provided by Field Construction personnel

� Manuals and Work Flows

� Yearly dynamic training manual

� Operational guide

� GNSS RTK Guide

� Records Examiners Guide



ROUNDABOUT PROJECTS
� Projects with complex geometry

� Several Irregular shaped area measurements

� Real time Cut and Fill Verification in relation to the 3D model

� Horizontal layout in relation to the construction base lines



LIMITATIONS TO THE TECHNOLOGY

� The following items can obstruct the GPS signal
� Tree canopy 

� Tall building

� Over head wire clusters

� Using the rover close to street signs

� Weak cellular signal

Solution:

� Robotic Total Station (RTS) with data collector or tablet running same 
SCS900 software



� Robotic Total Station use for Inspection

�Re-section into the ground control provided by Surveys

�Laser from the Total Station follows the prism mounted at 
the top of the field rod

�Laser/Prism guided one person operation

� Work flow is the same for field measurements

� Milling elevation

� Gutter slope checks

� Material thickness measurements

� Grade check tolerance reporting

�Target-less direct read 

�Vertical face surface collection

�High speed roadway data collection

� Limitation:

� “Line of Site”

� Quality of survey control

� Delicate equipment

ROBOTIC TOTAL STATION TECHNOLOGY
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TRAINING

� Product training provided by a certified Trimble trainer

� CTDOT inspection work flow training is provided by AEC

� Field support provided by a DOT work group consisting of personnel 
from AEC, OOC, and Surveys

� 3 Tier Proficiency process

� Tier 1 project start up, verification of station and offset

� Tier 2 Linear, area and single point shots including reporting and 
measurements will be used for final payment

� Tier 3 Surface creation and volume measurements for final 
payment



GPS REPORT CONTENTS

� Check vertical/horizontal precision for linear and area measurements 

(shall not exceed 0.15ft per measurement)

� For Volume and elevation verification measurements, precision for each 
measurement should not exceed 0.082ft unless tighter tolerances are 

required

� Precision type must be RTK Fixed

� Northing, Easting, Elevation, Station, Offset, and measurement date must 
be displayed for each reading

� Verify the alignment used, the work order name and date, report 
heading, line labels, and project units

� Review the included image



REPORTING OF FIELD DATA - GPS



REPORTING OF FIELD DATA - GPS



REPORTING OF FIELD DATA - RTS



REPORTING OF FIELD DATA - RTS



RECORD BACKUP AND SOFTWARE RETENTION

� The Electronic files must be stored and backed up in a consistent manner.   

The source data, each program file, and any computer-generated reports is 

saved electronically and backed up in ProjectWise. 




