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Not long ago, Patrick Hogan, a program manager for the National Aeronautics and Space Administration, received an e-mail from a man in Switzerland. The sender had recently come across NASA World Wind, a new program developed by Hogan’s NASA group. It allows a computer user to travel the world from a desktop. “I’m wheelchair-bound,” the man wrote. But, “with your program, I’ve been around the world many, many times. New and interesting possibilities are now open to me. Thank you, and all the people who made it.”

World Wind has that kind of effect. Created by a small group of developers, it uses Microsoft technology to give computer users anywhere in the world access to more than 10 terabytes – 10 trillion bytes – of imagery taken from NASA’s Earth-orbiting satellites, some of which have been collecting data for more than a decade. With World Wind, a computer user can digitally go anywhere on the planet – diving into the Grand Canyon, skimming over the Pacific Ocean, soaring up the slopes of Mount Everest.

World Wind is the product of NASA’s Ames Research Center Learning Technologies, which is charged with delivering NASA-developed data in ways that are meaningful and useful for educators, students and the general public. “NASA collects terabytes of data every day and we want to make it available for people to experience,” says Hogan. “It’s beautiful science.”

World Wind got its start three years ago, when Hogan’s group reviewed numerous proposals to use NASA data for educational projects. One effort of particular interest was to make satellite imagery more accessible and understandable by integrating it into a global viewer. NASA already had the famous cloud-free image of Earth that’s been dubbed the “Blue Marble,” a stunning depiction of the planet as it appears from space (http://earthobservatory.nasa.gov/Newsroom/BlueMarble/). 

Originally developed with Linux (X), the program didn’t port well to Windows-based systems, something Hogan felt was vital. “Porting to Windows was critical,” he says. “We needed to effectively reach the US K-12 market of 50 million kids. Over 90 percent of that market is Windows-based.”

Enter a young student named Chris Maxwell, a recent graduate of San Jose State University’s computer science program, who hadn’t been able to find a job in the tech downturn then underway. Maxwell’s friend, Randy Kim, World Wind’s interface designer, was already working as an intern for Hogan. That connection led to Hogan offering the new graduate a programming job. At the time, another NASA programmer, Tom Gaskins, had already established the essential work for a planetary visualization tool, native to Windows, which would deliver the Blue Marble data. Maxwell took on the job of further tweaking this program by adding features such as place names and international boundaries.

It was Hogan’s priority that the program effectively compete with the compelling virtual worlds found in video games. This meant incorporating elevation data, accessing higher resolution imagery, and freeing up the camera to look around instead of just straight down. Maxwell soon saw how he could use Microsoft technology that combines the power of a desktop application with the data-retrieval ability of the Internet to go beyond his initial assignment and build a virtual world with the real world. “As the year progressed, I took the initiative to do grander things with the program, such as connecting to other (NASA-hosted) services,” says Maxwell. “And I wanted to go even further, like adding three-dimensional terrain.”

The result is a bravura performance. World Wind, which can be downloaded from http://WorldWind.arc.nasa.gov/, initially sends about 180mb of data to a user’s computer, comprising the basic framework of the program and the Blue Marble seen at startup. But its real magic is in using an Internet connection to retrieve data based on a user’s interests – zooming down to New York City, for instance, prompts World Wind to collect images only from that area, adding detail and data as required. World Wind makes extensive use of Web Services, which combine the power of desktop visualization with  instantaneous delivery of data via the Internet. The result is an application that is fast, flexible and immediately responsive to fresh data. This is all made possible by the Microsoft .NET programming environment, part of which is a suite of tools called Web Services that provide the technology to access data 24/7 over any network.

Web Services enable World Wind to constantly update itself. For instance, World Wind retrieves data daily from MODIS (Moderate Resolution Imaging Spectroradiometer) instruments aboard NASA’s Terra and Aqua satellites. Terra's orbit passes from north to south across the equator in the morning, while Aqua passes south to north over the equator in the afternoon. They spot fires, storms, floods, and more. World Wind makes these NASA images available as soon as they come online.

But the real fun is in just zooming around the planet with World Wind. From the very start, the view of the Blue Marble – itself something that makes most people stop and stare – the user employs mouse controls to dive down to the Earth, even “tilting” the planet for a three-dimensional oblique look at mountains, valleys, and cities. 

A user can select from multiple types of imagery. Two are derived from the Landsat 7 satellite, launched in 1999 and the latest in a series of Landsat satellites that date back to 1972. Over the years, Landsat 7 and its predecessors, orbiting about 430 miles above the Earth, have collected millions of images with resolutions down to 15 meters. World Wind can be set to display the Earth using actual imagery from Landsat 7, or with a “pseudo” view that shifts color, so that white snow and nearly-white granite can be distinguished one from another. Landsat views can be combined with elevation data from a 2000 Space Shuttle mission, called the Shuttle Radar Topography Mission (SRTM), to create actual terrain views of the planet. 

Alternatively, a user can select United States Geological Survey (USGS) images, including grayscale photos with a resolution of one meter. This imagery lets a viewer zoom in on one’s own house. These pictures date back several years, so may not show newer construction. It’s also possible to display the United States as a USGS topographical map. 

Version 1.3 of World Wind added USGS Urban Ortho data, extremely high-resolution (one-quarter meter, or better than one-foot) images of several metropolitan areas. It’s mind-blowing, to say the least. If a viewer happened to be standing outside his or her home the day the satellite picture was snapped, it’s possible to see your shadow cast by the Sun. Soon, World Wind will add data so it literally covers not just land features but the entire globe, allowing a user to dive into the sea and explore the ocean depths.

Chris Maxwell, who has found a happy niche for himself as NASA’s World Wind guru, continues to work on updates for World Wind and features that make it possible for other applications to easily leverage World Wind. He credits Microsoft technology such as .NET (Microsoft’s suite of applications for Web services) and DirectX (a Microsoft graphics application) with simplifying the job of creating World Wind and allowing him to complete the initial version of World Wind in just three months. “.NET allows me to work at a higher level, so I don’t have to worry so much about managing all the bits and pieces,” Maxwell says.  “And DirectX is what lets the entire three-dimensional imagery translate on the screen. One big challenge for me was learning how all the math works for the graphics, but DirectX has a lot of math utilities built-in. That made it a lot easier for me.”

World Wind has been a smash hit for the NASA Learning Technologies group, with traffic so heavy after an article about it appeared in Wired magazine, that the servers all but ground to a halt. Approximately one million copies of World Wind are being downloaded each month.

Typical of the e-mails Hogan receives about World Wind are:

“This is the most impressive piece of software I've ever seen! Words fail me!”

“What you all have created makes even the most detailed globe look like a sixteenth-century hand drawn map - and that doesn't even begin to explain it.”

And one Hogan particularly enjoys:

“Definitely one of the more creative and useful products of our tax dollars that I’ve seen in a long time. My daughters are fascinated, and never realized just how beautiful the Earth could be!”
But World Wind has proven to be more than just an engaging piece of desktop software. Educators love it – it has a gee-whiz technical air that youngsters naturally migrate to, plus a wealth of genuinely valuable and usable data. At the Athenian School, a small college prep academy in Danville, California, geology teacher Steve Wood uses World Wind in the geology classes he teaches. “I was teaching a section on different kinds of volcanoes, explosive and non-explosive,” says Wood. “I could set up an LCD projector and with World Wind we could zoom around the world and look at different volcanoes, comparing Kilauea to Mount St. Helens or Aetna. You could actually see the topographical differences between them. And then when a question about another volcano came up, such as Mount Pinatubo, we could zoom right to it.”

“It really makes for a more interactive presentation.”

Wood adds that World Wind, when used as a standalone application by students, has proven intuitive and easy to use. “You set them up with it, and they’re off,” he says. And its rich variety of data sets allows students to study the Earth from many angles – not just how it looks, but what the weather is like, how hurricanes develop, and more.

But Hogan says this is just the start for World Wind. “We’re just barely scratching the surface with the kinds of stories we can tell with World Wind,” he says. “And the real excitement will come from people leveraging World Wind in beautiful ways that are special to them.”



For more information visit the World Wind site at http://worldwind.arc.nasa.gov/
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Ames Research Center Learning Technologies, a division of NASA, has made trillions of bytes of satellite data available to anyone with a Web connection and a personal computer





“NASA collects terabytes of data every day and we want to make it available for people to experience. It’s beautiful science.”


—Patrick Hogan, NASA   program manager
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