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I ntroduction

The Applied Geomatics Research Group (AGRG) at the Nova Scotia Community
College (NSCC) conducts applied research into environmenta issues, utilizing afull site
of Geomatics technologies: GIS, Remote Sensing and GPS. Its exposure to LiDAR has
been the direct result of funding under the Canada Foundation for Innovation (CFl) and
the Climate Change Action Fund (CCAF). The primary focus of this applied research has
been the use of airborne LIDAR to define the topographic surface for studies on flood
risk from storm surge conditions in Atlantic Canada (Webster et . 2004). The first sudy
was the impact of sealeve rise on downtown Charlottetown, PEI and the second CCAF
project (ongoing) isthe coastal areas southeast New Brunswick from Confederation
Bridge to Kouchibouquac National Park.

In these projects, AGRG was responsible for the development of the acquisition
Specifications, liaison with the private sector (in this case Mosaic Mapping, Ottawa and
Terra Remote Sensing, Victoria), quality control and independent field vaidation, post-
processing of the bare ground and non-ground hitsinto standard digital eevation models
(DEM) which is one of the inputs for flood modeling and flood risk mapping. Within this
context, the research group gained its experience (from the client perspective) of the
LiDAR indudtry.

During the last twelve months, the first author had the opportunity to share these
experiences with the second author at C-CLEAR (Canadian Consortium for LIDAR
Environmental Applications Research) and to make athird submission to CH, whereby
we would investigate environmenta hedlth gpplications of Geomeatics. The proposd was
successful and akey eement is the acquisition of LIiDAR technology for applied research
and to develop LiDAR applications curriculum and program to serve both the service
provison and end user indudtries.

Educational values
Conducting applied research in a Canadian community college is very different from a
university setting and may be quite different from an American community college.

AGRG operaes from a single campus of the Community College in Nova Scotia. This
campus includes the Centre of Geographic Sciences (COGS) which isatechnicd inditute
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focused on the training of surveyors, cartographers, GIS and Remote Sensing
professonds. For GIS and Remote Sensing there are one year advanced diploma
programs after at least afirg degreein ascience discipline. A student, entering AGRG or
the new LIDAR program will possess both a degree and an advanced technology
diploma They must have current, practica hands on experience, idedly with three
technologies: GIS, image processing and GPS.

Within the NSCC advanced diploma programs there are opportunities to undertake
projects or applied research that has been specified by an external client. The measure of
success is the contribution to the industry, rather than to the discipline.

During the 1980's, the first author designed a number of advanced diploma programs and
in al cases the curriculum followed the Venn diagram below (Figure 1)

APPLICATIONS
Figurel

Venn diagram of the generic curriculum component.

The same philosophy will underpin the design of the LIDAR applications program. There
must be a balance between theory, technology and the application of the two components.

Curriculum Specifics

With new CH funding, we have the opportunity to place the LIDAR system in our own
arcraft. We shdl be able to decide on the specifications of theindividuad misson: height
of arcraft, flight pattern, parameters of the sensor and other ancillary acquisition systems.
We can experiment with the different settings: seasons, time of day and intengity of field
sampling in forested and non-forested areas. After data collection, with collaboration
with the industry, we can investigate aternative dgorithms for bare ground separation.
Finaly, we can investigate data synthesis, eg. LIDAR and 3-D Saiamic, LiDAR and
digital camerasystems.

Since AGRG will be responsible for maintaining the system in operationad mode,

gudents in the program will be able to gain familiarity with the testing and caibration of
the components, both in the laboratory and in the fidd.
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Semester 1

Fundamentds of LIDAR and LiDAR systems
Sensor maintenance and aircraft ingtalation
Misson Planning

Post-processing of LIDAR

Field vdidation and quality assessment

Semegter 2

Management of large databases in the field and at the office

Error theory and statistics

Presentation tools

Applications: coastal geomorphology, hydrology, forestry, exploration geology, change
detection.

Semester 3
Major project

Under this design, the Venn diagram in Figure 1 can be populated, as follows

Fundamentals of LIiDAR
and LiDAR systems.
Field validation and
quality assessment.

Error theory and statistics.

Post-processing of LiDAR.
Sense maintenance and
aircraft installation.
Presentation tools.
Management of
large databases.

Mission Planning
Applications
Major Project
Figure2

Venn diagram of theindividual cour ses.

During each semester, there must remain a balance between theory and practice. The
theory would be reinforced through fieldwork and misson planning. In this curriculum
the Mgor Project, which is the culmination of Semester 1 and 2, isin a separate semester.
Depending on the lengths of Semester 1 and 2, the mgjor project could be achieved at the
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NSCC or by internship with industry. The totd eapsed time for the program should be
within the NSCC academic year: September — April.

C-CLEAR could provide the opportunity for students to embark upon Mg or Projects
with industry, government and academic partners across Canada. The students would
have the option of being involved at any or al stages of survey design, implementation
and data delivery. Since 2000, C-CLEAR has facilitated severa arborne and ground
based LiDAR surveys across Canada with both federad and provincia government
agencies aswell asindustrial and academic partners. To date, the projects have focused
on forest inventory (e.g., Hopkinson et a. 2004a), snowpack water resource assessment
(e.g., Hopkinson et d. 2004b), glaciology (e.g., Chasmer and Hopkinson, 2001; Demuth
et a. submitted; Hopkinson et a. 2001) and wetland environments (Toyra et d. 2003;
Lindsey and Creed, submitted; Hopkinson et a. submitted). All projectsinvolved close
collaboration and involvement with dients, and severd universty sudents gained a
uniqueindght into LiIiDAR data collection processes. Students of the AGRG LIDAR
diploma could, through the close collaboration between C-CLEAR and COGS, continue
this tradition of learning through redl client supported research based projects.

Alternative formsof delivery

Depending on the feedback from industry, it would be feasible to modularize the program
and offer some delivery dternatives. For example, the theory component could be
packaged into atextbook and be ddivered through the Internet. In this case, the students
would come to NSCC for an intensive practical semester, which would address the end-
to-end process: misson planning to data integration. The mgjor project could be
conducted on Site at the client or vendor with a requirement for a project defence & the
college.

Applications

The experience a AGRG has been primarily with flood risk modedling and some minor
forestry investigations related to differencing between ground and non-ground hits. C-
CLEAR has been working in a different gpplication domain. Of particular note has been
the research on change detection in glaciers and ground-based LiDAR for forestry. It is
our expectation that al of these gpplications will be showcased in the new program. With
the interest in data integration, we anticipate sgnificant demand for practitioners across
sgnificant goplications in the environmenta consulting fied.

Next steps
We intend to use the ASPRS meeting in Denver to obtain initid feedback from the
industry. In particular, we are interested in the program outcomes. what are the skills of a

graduate of the new program? Are there differences between the skill sets needed by the
service provider and the end user dlient?
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In the next sx months, with CH funding, we shdl be working directly with the
technology suppliers and companies that offer LIDAR services. The result will bea
program description with pre-requisites, course descriptions, timetable and learning
outcomes. The current working mode is an intake from our existing Advanced Diploma
programs with exiging skills in Geomatics Engineering, Remote Sensing, GIS and data
base programming. Outcomes should cover misson planning, project managemern,
andysis and presentation skills, plus the underlying theory and component knowledge.

If the industry is interested, we could design the curriculum in modular form so that it can
be offered offgte and with different levels of intengity. This option might be desirable

for end user companies or government departments that are new to the technology but are
embarking on amgor LiDAR survey campaign and require key employeesto have a
thorough overview of the discipline so that they can make best use of the data after
delivery.
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