
GPS / GNSS RTK MAPPING 



A Campus Enterprise Geographic Information System was 

Envisioned in the Fall of 1999 for the UMBC Campus 

1999 Concept Sketch 

of two tiered GIS 



Building Information Model 

(BIM) 

of Performing Arts & 

Humanities Facility 

1999 Concept Sketch 

of two tiered GIS 

A Campus Enterprise Geographic Information System was 

Envisioned in the Fall of 1999 for the UMBC Campus 



UMBC Grid Index Created and Based on GIS Coordinates in 2000   



RTK GPS System Established in 2001  

 
Real Time Kinematic (RTK) 
Surveying 
Global Positioning System 
 

 

Portable Field Unit 
• Collects GIS coordinate points 
• GPS receiver is a Trimble 5700 
 

 

Fixed Antenna 
• Corrects position of portable field unit  
 

 

Satellites 
• Enables system to produce relative 

positioning of campus features 
recorded by field unit to within 
centimeters of their actual locations 
using the RTK correction 

 



Member of NGS CORS since 2002  

Antenna  
• On the top of the library’s mechanical 

system penthouse 

 

Computer Room 
• Inside the penthouse 
• Receivers and computer records the 

position of the Continuously Operating 
Reference Station (CORS) 

 

NGS CORS 
• Hosted through NOAA’s National 

Geodetic Survey 
• UMBC’s position is constantly monitored 

so location shifts can be detected and 
mitigated 

 

 

 



2003 LIDAR Scan 

(Light Detection & Ranging) 

 

Aircraft 

flown by vendor   
used to scan UMBC campus with 

LIDAR instrument  
 

View from Cockpit  

LIDAR operator (right) uses computer to 
guide aircraft and record the LIDAR data 



Campus Elevation Model from LIDAR Data 



Elevation Model Used to Build a Virtual 3D Campus 



UMBC SURVEY CONTROL 

1
st

 order survey markers 

Set in place by Frederick Ward 

surveyors in 2007 



Transportation 

Features 

Five AutoCAD Files Combined = UMBC Site Features Model 

Planimetric  

Features 



…completed since 2004 

Elevation 

Model 

Utilities  

Features 



Planning 

Model 

…through 2011  Detailed, Accurate, and Precise  



Continuous Updates and Edits Keep Model Current 

 



Current UMBC GIS Interactive Web Map 



• Complete development of CGsI as the centralized 

information system for managing all campus 

spatial data.  

 

• Link all relevant campus datasets for display and 

manipulation to desktop and mobile web-based 

devices.  

 

• Enable all aspects of campus life to be 

interconnected through the system. 

 

• Integrate and streamline data collection and 

archiving of the system. 

Ultimate Goals 



Trimble Survey 

equipment 

acquired in July 

2012 and September 

of 2013  



UMBC Site Model Seed File with design geometry from 

consultants, GPS/GNSS points and new line work created from the 

field work 


