
Introduction
Situational awareness has always been 
a challenge for those who manage ports, 
harbours, canals and lock systems. Until 
recently, having an integrated, real-
time view of these challenging marine 
environments was only possible with very 
large and expensive survey vessels and/or 
dive teams. That system has all changed 
with the development of a new class of 
lightweight survey vessel that is capable of 
simultaneously capturing 3D data above 
and below the water surface with extremely 
high resolution and accuracy. 

This article will provide a look at how 
these rapidly deployable, sophisticated 
3D mapping vessels are disrupting the 
status quo making it possible for facility 
managers to make more informed 
dec i s ions , reduce  r i sk  and lower 
maintenance costs.

New York State Canal 
Corporation
The New York State Canal System is 
a navigable 524-mile inland waterway 
network that spans upstate New York. 
The waterway which includes the Erie 

and Champlain canals connects the 
Hudson River with Lake Champlain, Lake 
Ontario, Cayuga Lake, Seneca Lake, and 
Lake Erie via the Niagara River. Today it 
is mostly used for recreational boating, but 
at one time these were the most important 
inland waterways in the country.

In the spring of 2013 the New York 
State Canal Corporation (Canal Corp.) 
issued a request for proposal for mapping 
services to support their canal maintenance 
programme. “We were using a single 
point bathymetric system up until then,” 
noted Joe Capovani, the inspection and 
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maintenance programme manager. “We knew from our engineers 
that 3D survey technology was out there,” he added.

H2H Associates, LLC with headquarters in Troy, NY (their 
offices are adjacent to the Hudson River just a mile and a half 
south of the first lock on the canal system) had been providing 3D 
mapping services on land to a number of clients using their mobile 
LiDAR data collection system mounted on a SUV for years. They 
had been looking for an opportunity to propose the use of the 3D 
marine mapping technology vessel that they had been researching. 

Because this system was specifically designed to be lightweight 
and portable, H2H knew that the combination of multibeam 
sonar, laser scanning and GPS on a highly manoeuvrable, 
lightweight boat could provide wide area above and below water 
3D data capture at a very cost effective price. A proposal was 
submitted for 3D mapping services, and the Canal Corp. awarded 
H2H an inspection services contract. 

Rapid response
As part of their regular maintenance programme the Canal 
Corporation needs to determine and accurately locate the severity 
and extent of damage to concrete lock walls, floors, culverts, and 
other structures. This information is used to aid the underwater 
diver inspection programme in focusing on problem areas in the 
extremely low visibility environments.

H2H in partnership with iLinks GeoSolutions LLC, the 
designer and systems integrator, deployed a survey vessel to the 
Champlain Canal in early May 2013. In less than a week on the 
water H2H captured high definition data for 13 lock systems, 
consisting of multiple fixed and moveable structures over a 50 mile 
stretch of the Champlain Canal. 

On board the vessel the live data stream was collected, quality 
checked, displayed, and stored in real time. The resulting 3D 
point-cloud data sets are geo-spatially referenced and serve as 3D 
computer models of the structures that operators and engineers 
can view, manipulate, and inspect immediately upon collection. 
Moreover, because the data is geospatially referenced in real 
time, it can readily be complemented by aerial photos, existing 
bathymetry and numerous GIS data sets. 

Seeing is believing
It quickly became apparent to all parties that this technology offered 
a number of advantages. “Any time we can avoid putting a diver in 
the water it creates a significant benefit to us,” Joe pointed out. He 
continued, “Not only that, but with the multibeam sonar we were 
getting a more complete picture of an area of the lock, not a series 
of individual measurements that left us unsure about was in between 
the survey points.”

The versatility of the vessel is one of the key features of 
the system. It can be quickly moved via a ¾ ton pickup and 
deployed. The system is so well designed that within 15 minutes 
of dropping the boat in the water you can be collecting data 
anywhere in the world. The position and motion of the vessel 
system are determined in real time with an advanced inertial 
navigation system (INS) and dual GPS antennae. While the 
underwater data is being collected using the multibeam sonar 
array, a 3D laser scanner is precisely determining the location 
of the above water assets. This seamless dual set of data 
can be further augmented with geo-referenced photos of the 
surrounding area if desired.

In addition to the sophisticated sensor systems, the survey 
vessel is equipped with a powerful navigation and data processing 
software package that allows the operators to combine all of the 
sensor data into one real time view. The ability to view corrected, 
streaming data allows H2H to monitor the quality and quantity of 
the data ensuring that they have complete coverage before the boat 
leaves the site. maritime@teintechnology.com
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Joe recalls, “Once we had a chance to 
go out on the vessel to see the system 
in operation we knew we had found 
a new technology that could eventually 
transform the way we do business. 
Being able to ‘see’ and understand the 
underwater conditions in real time and in 
context is something we can really take 
advantage of.”

Navigation hazards
A second Canal Corp. project was an 
emergency scenario involving reports 
from vessels that they were hitting 
submerged objects in a channel of the 
Erie Canal. Receiving word of the project 
on a Friday, H2H was able to plan and 
mobilise for the project over the weekend. 
H2H began collecting data on Monday 
morning and over the course of four 
days, 35 miles of channel were surveyed 
producing a high resolution point cloud 
characterising the conditions on the canal 
bottom. 

This data was used to determine 
the type and nature of obstructions. 
Detailed 3D images and maps of dredged 
areas were developed for as-found 
confirmation. Bathymetric charts were 
turned around by H2H in under 24 
hours and posted to the web by the Canal 
Corp., so that mariners would have the 
most up-to-date navigation information 
available. 

A s imi lar  repor t  o f  unexpected 
obstructions by commercial transport 
barges using the Oswego Canal channel 
required that H2H move from one 
project to the area in question in just 
four hours. In all, eight miles of channel 
and two lock systems were surveyed, 

capturing high density survey data of the 
canal bottom, and structural sidewalls, 
above and below the water line. On 
board engineers from the Canal Corp. 
were able to view the dense point cloud 
data in real time and determine the 
type and nature of obstructions with 
great certainty. Bathymetric charts were 
developed by H2H, to aid the Canal 
Corp's engineering and maintenance 
department.  

Looking forward
“The H2H 3D marine mapping system 
is allowing us to make more informed 
decisions about areas that need to be 
manually inspected. We are in the process 
of adjusting our standard procedures and 
workflows to take better advantage of 
the technology in the future. The system 
definitely performed as promised,” Joe 
concluded.

The range of possible marine applications 
for this transformational technology is 
just beginning to be explored. In addition 
to the routine inspection in support 
of maintenance of canals and locks as 
described in this article this real time, 
integrated 3D mapping technology could 
also be used to survey port and harbour 
infrastructure, monitor beach nourishment/
dredging projects, respond to emergency 
events such as hurricanes and as a key 
element of homeland security procedures. 
As more people become aware of it, it is 
hard to imagine anyone who is responsible 
for managing marine infrastructure and 
shoreline systems not taking advantage 
of  this  powerful  breakthrough in 
dual mapping, 3D visualisation and 
documentation.
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