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Work Summary

NIP Grant Expectations:
Integration of Research, Teaching and Outreach

Research Focus:
Improved detection of impervious surfaces using 

satellite imagery and ancillary data
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1. L. Luo, G. Mountrakis (to appear). Converting local spectral and spatial information from 
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Journal of Photogrammetry and Remote Sensing.

2. L. Luo, G. Mountrakis (to appear). A multi-process model of adaptable complexity for 
impervious surface detection. International Journal of Remote Sensing.

3. J. Wang, G. Mountrakis (2011). Developing a multi-network urbanization (MuNU) model: 
A case study of urban growth in Denver, Colorado. International Journal of Geographical 
Information Science.

4. G. Mountrakis, L. Luo (2011). Enhancing and replacing spectral information with 
intermediate structural inputs: A case study on impervious surface detection. Remote 
Sensing of Environment.

5. G. Mountrakis, J. Im, C. Ogole (2011). Support vector machines in remote sensing: A 
review. ISPRS Journal of Photogrammetry and Remote Sensing, 66(3):247-259.

6. L. Luo, G. Mountrakis (2010). Integrating intermediate inputs from partially classified 
images within a hybrid classification framework: An impervious surface estimation 
example. Remote Sensing of Environment, 114(6):1220-1229.

7. G. Mountrakis, R. Watts, L. Luo, J. Wang (2009). Developing Collaborative Classifiers 
using an Expert-based Model. Photogrammetric Engineering and Remote Sensing, 
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More Information: www.aboutgis.com



Work Summary

NIP Grant Expectations:
Integration of Research, Teaching and Outreach

Educational Focus:
Novel ways to teach remote sensing while 

undertaking research and outreach

Presentation Focus



ERE 365/565: Principles of Remote Sensing

Class Information:
Junior level course in Env. Eng. Program – First RS exposure

Project Task given to students: 
Acquire high-altitude imagery while satisfying budget, regulatory 
and time constraints (<$300, <4lbs, 4 months)



System

Components:

• Balloon

• Parachutes

• Gondola

• Sensors

• Tracking 



Educational Components



System



Balloon
KCL800

4x



Brains
Canon Powershot SD550 (7.1 MP)

Canon Powershot A460 (5.0 MP)

Motorola i425 + Boost Mobile



Thursday April 29th 2010 @11:12 am EST

Take-off



Payload Trajectory

• Landed in Poughkeepsie NY

• Travel: 2h 45 min, 155 miles 

• Average Speed ~ 60mph

• Top Speed ~ 120mph



Launch Site: ESF Quad



Syracuse, NY

Onondaga Lake

Carrier Dome

Oneida Lake



Ashokan Reservoir 



Hudson River





Landing Area

Landing Zone



… that side–looking camera?

One more thing…





Altitude = 3x airplane cruising





ESF vs. Google

ESF Sensor Google Imagery



ESF vs. NASA

300$ $300+$1Billion

 ESF



Value

Educational

Research

Outreach



Educational Value

Inquiry-based learning demonstrated through a hands-
on project.

Bridged the gap between theory and application of 
relevant technology. 

Open-ended high-risk project allowed students to take 
ownership, and forced them to think creatively and 
educate themselves on the subject matter while 
leading, listening, delegating and making decisions in 
a group environment, important skills for their 
future professional careers.



Educational Value
Student survey results

Question Average St. Dev.

Project participation improved my ability to listen to 

teammates. 4.1 0.5

Project participation improved my leadership ability. 3.9 0.9

Project participation improved my ability to delegate

responsibilities. 4.2 0.4

Project participation improved my decision making 

ability. 4.0 0.6

Project participation increased confidence on my 

engineering abilities. 4.0 0.9

Project participation motivated me to put additional 

effort in other parts of the course. 3.8 0.7

I would encourage future students to participate in this 

project activity. 4.7 0.5

Note: Responses in the Likert Scale: 1= Strongly disagree, 5= Strongly agree.

Prepare students with the right 

professional skills

while

enganging them in RS science.



Question: Why did you initially sign up for the project?

Opportunity to work on a hands-on problem 79%

Sounded like a cool project 64%

General interest for remote sensing 29%

Work with my buddies 7%

To obtain a better grade 7%

To do less work 0%

Other 0%

Note: Multiple responses were permitted.

Educational Value
Student survey results

Excite students with hands-on 
projects.

Think it and they will come!



Research Value

• Project partially funded through NASA’s New 
Investigator Award Program.

• Manuscript created on educational benefits of 
this project within the subject area.

• Students will present this week in The 
National Conference on Undergraduate 
Research.



Outreach Value

• Two articles in the Post-Standard newspaper
with additional online coverage.

• Covered in the news segment of two local TV
stations.

• Included in the Inside ESF publication.

• Presented in the GIS Day and other venues.

• Showcased in the NY State Fair at ERE’s booth.



Smiles on their faces = 
Priceless

Coca Cola



Thank you

• More information:

www.aboutgis.com

http://www.aboutgis.com/

