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Smart phones, smart objects, and Smart phones, smart objects, and augmented realityaugmented reality
 Harry E. PenceHarry E. Pence
 SUNY Distinguished Teaching SUNY Distinguished Teaching
 Professor EmeritusProfessor Emeritus
 Planned QR Code Building in Dubai Planned QR Code Building in Dubai 
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Although augmented reality has Although augmented reality has been around for over 17 years, the been around for over 17 years, the combination with the cell phone combination with the cell phone represents a dramatically new represents a dramatically new development.development.
 Augmented Reality (or Mixed Reality) can be Augmented Reality (or Mixed Reality) can be defined as the combination of digital defined as the combination of digital information with the real world.information with the real world.
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Perhaps the most commonly seen example is the Perhaps the most commonly seen example is the “virtual first and 10 line.”“virtual first and 10 line.”
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Military uses, like Heads-up Displays (HUDs), are Military uses, like Heads-up Displays (HUDs), are accelerating the development of these accelerating the development of these applications.applications.
 U.S. Army's Land Warrior U.S. Army's Land Warrior System has 8 lbs. of System has 8 lbs. of gear: a monocle  gear: a monocle  viewer, camera, GPS, viewer, camera, GPS, and digital radios, and digital radios, inside the helmet. It inside the helmet. It isn’t very popular.isn’t very popular.
 DARPA is hoping to DARPA is hoping to develop a contact lens develop a contact lens with the same with the same capabilities.capabilities.
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Milgram’s Vituality Continuum.Milgram’s Vituality Continuum.
 Milgram, P., Kishino, F. A, (1994) "Taxonomy of Mixed Reality Visual Displays." Milgram, P., Kishino, F. A, (1994) "Taxonomy of Mixed Reality Visual Displays." IECE IECE Trans. on Information and SystemsTrans. on Information and Systems (Special Issue on Networked Reality), vol.  (Special Issue on Networked Reality), vol. E77-D, no. 12, pp.1321-1329 .E77-D, no. 12, pp.1321-1329 .
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I believe that augmented reality will I believe that augmented reality will affect higher education sooner affect higher education sooner and more profoundly than virtual and more profoundly than virtual worlds. worlds.
 I am a great fan of I am a great fan of the virtual world the virtual world called Second Life.called Second Life.
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Virtual worlds have the potential to create a far Virtual worlds have the potential to create a far more immersive experience than augmented more immersive experience than augmented reality, but many people are uncomfortable with reality, but many people are uncomfortable with virtuality, perhaps because of that realism.virtuality, perhaps because of that realism.
 Augmented Augmented reality reality literally literally may may provide provide the best of the best of both both worlds.worlds.
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Modern smartphones are Modern smartphones are both a sophisticated both a sophisticated computer and a camera computer and a camera that will do both still that will do both still photos and videos. photos and videos.
 They also have a GPS, a compass, and an They also have a GPS, a compass, and an accelerometer.accelerometer.
 This allows them not only to establish where This allows them not only to establish where they are and what they are looking at but they are and what they are looking at but also to access information about their also to access information about their location.location.
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Augmented reality overlays a real photograph with Augmented reality overlays a real photograph with additional information generated by a computer.additional information generated by a computer.
 A cell phone image becomes an annotated guideA cell phone image becomes an annotated guide
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Google Goggles is a visual search engine Google Goggles is a visual search engine that works on Android cell phones. that works on Android cell phones.
 You can You can do a do a search search based on based on a photo a photo of the of the nearby nearby area or area or an an object.object.
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What will this world be like?What will this world be like?
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Yelp provides user Yelp provides user reviews about reviews about stores in photos on stores in photos on your smartphone. your smartphone.
 Over 25 million people Over 25 million people access Yelp's access Yelp's website each month, website each month, putting it in the top putting it in the top 100 of U.S. Internet 100 of U.S. Internet web sitesweb sites
 Cell phone ads are Cell phone ads are attractive because attractive because they are delivered they are delivered when the customer when the customer is ready to buy.is ready to buy.
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Right now, sites like Right now, sites like Foursquare and Foursquare and Gowalla are hot at Gowalla are hot at SWSX.SWSX.
 Foursquare allows people to Foursquare allows people to “check in” to any location they “check in” to any location they visit provided that they have a visit provided that they have a cell phone that can browse the cell phone that can browse the internet. Check in enough and internet. Check in enough and you can become the Mayor of you can become the Mayor of the location.the location.
 Foursquare has half a million Foursquare has half a million users and 1.6 million sign-ins users and 1.6 million sign-ins per week.per week.
 Foursquare has been adopted by Foursquare has been adopted by the University of North Carolina the University of North Carolina Charlotte, Columbia University, Charlotte, Columbia University, and Harvard University. and Harvard University.
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There is a simple There is a simple way to use the way to use the smartphone in smartphone in higher education.higher education.
 What if we could place a label on a physical What if we could place a label on a physical object that would represent the URL for a object that would represent the URL for a web site related to the object.web site related to the object.
 This creates what are called smart objects or This creates what are called smart objects or intelligent objects.intelligent objects.
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Just about everyone is familiar Just about everyone is familiar with the UPC or 1D barcode.with the UPC or 1D barcode.
 A 2D barcode (a.k.a. semacode or A 2D barcode (a.k.a. semacode or 3D barcode) can represent much 3D barcode) can represent much more information (such as a URL).more information (such as a URL).
 The QR (quick response) 2D The QR (quick response) 2D version was first used in Japan version was first used in Japan in 1994 and is catching on in the in 1994 and is catching on in the U.S.U.S.
 Guard bars, shown in Guard bars, shown in green, separate the two green, separate the two groups of six digits. groups of six digits.
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The November ’09 issue The November ’09 issue of of EsquireEsquire has a number has a number of advertisements that of advertisements that contain 2D barcodes.contain 2D barcodes.
 If you download the special If you download the special computer software computer software (Windows and Mac Only) (Windows and Mac Only) then hold the bar code up then hold the bar code up to your web cam, you will to your web cam, you will see a video, web site, or see a video, web site, or other information.other information.
 For more, see For more, see http://tinyurl.com/yc4qyljhttp://tinyurl.com/yc4qylj
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A number of companies, including Layar, A number of companies, including Layar, Wikitude, Junaio, and Acrossair have created Wikitude, Junaio, and Acrossair have created augmented reality applets for Apple’s iPhone. augmented reality applets for Apple’s iPhone.
 Moving Brands has created a small book, called Moving Brands has created a small book, called Living Identity, Living Identity, with a “smart” cover that uses with a “smart” cover that uses augmented reality.augmented reality.
 It requires no special technology other than a It requires no special technology other than a web cam and the book cover. web cam and the book cover.
 The blogger, Surfdaddy Orca, says, “The book The blogger, Surfdaddy Orca, says, “The book is nothing less than a manifesto that calls for is nothing less than a manifesto that calls for a fresh understanding of the role of brands in a fresh understanding of the role of brands in a moving world.” a moving world.” Augmented reality applications Augmented reality applications
 are rapidly becoming are rapidly becoming convenient and low-cost.convenient and low-cost.
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For do-it-yourselfers there online For do-it-yourselfers there online support available that allows an support available that allows an individual to build applications.individual to build applications.
 Free web sites allow you to create 2D Free web sites allow you to create 2D bar codes for web site addresses, bar codes for web site addresses, andand
 Some iPhone apps, like 2DSense, can Some iPhone apps, like 2DSense, can open a web link from the bar code.open a web link from the bar code.
 Microsoft has created their own Microsoft has created their own tagging system that creates tags tagging system that creates tags and has a free smartphone app to and has a free smartphone app to read the tags.read the tags.
 This is the QR code for the mobile Wikipedia page.
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One advantage of online One advantage of online material is that you can power material is that you can power browse from site to site using browse from site to site using hyperlinkshyperlinks
 Hardcopy material with PC Readable 2D bar code Hardcopy material with PC Readable 2D bar code can connect to digital information on the web.can connect to digital information on the web.
 This creates a new type of object that supports This creates a new type of object that supports modern reading habits. modern reading habits.
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Some publishers are Some publishers are already putting 2D already putting 2D barcodes on their barcodes on their books. books.
 Augmented textbooks are beginning to Augmented textbooks are beginning to appear (i.e. Math4Mobile).appear (i.e. Math4Mobile).
 QR can link to web page that can be updated QR can link to web page that can be updated after the code is created. after the code is created.
 The 2010 Horizon Report predicts that The 2010 Horizon Report predicts that simple augmented reality will affect higher simple augmented reality will affect higher education in two to three years.education in two to three years.
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Applications in art Applications in art and musicand music
 The band, Green Day, recently The band, Green Day, recently integrated QR Codes into the integrated QR Codes into the publicity and cover of their publicity and cover of their new CD. The codes take new CD. The codes take people to a web site where people to a web site where they can download images they can download images and videos, or listen to and videos, or listen to samples. samples.
 QR Codes feature prominently QR Codes feature prominently in the promotional campaign in the promotional campaign for the movie, 9.for the movie, 9.

Page 22
						

The latest buzz is that The latest buzz is that FaceBook will soon implement FaceBook will soon implement QR codes that link to the QR codes that link to the person’s FB page. person’s FB page. http://tinyurl.com/yh56b7s http://tinyurl.com/yh56b7s
 This is probably not very useful This is probably not very useful to academics, but the to academics, but the coolness factor may really coolness factor may really move QR codes into the move QR codes into the mainstream faster.mainstream faster.
 Will this be popular will be with Will this be popular will be with young people or will privacy young people or will privacy become an issue again?become an issue again? "Sema-Code Dress" "Sema-Code Dress"
 by Marguerite by Marguerite Charmante Charmante
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Academics have been more Academics have been more likely to ban cell phones than likely to ban cell phones than use them for education.use them for education.
 Instead of banning it, why not explore some of the applications that are becoming available?
 XEven if they must be accessed from a PC, Even if they must be accessed from a PC, smart objects offer potential educational smart objects offer potential educational advantages.advantages.
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Imagine lab directions Imagine lab directions with a bar code that with a bar code that connects to a video web connects to a video web site where you can click site where you can click on each component for on each component for more information.more information.
 A QR bar code can link to A QR bar code can link to information about information about operating hazardous operating hazardous equipment,equipment,
 or it can link to an MSDS or it can link to an MSDS sheet for information sheet for information about hazardous material.about hazardous material.
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Imagine an interactive Imagine an interactive gallery or museum gallery or museum exhibit with a QR code exhibit with a QR code that takes you to further that takes you to further information or an audio information or an audio lecture about the object.lecture about the object.
 Imagine a field trip where the trees Imagine a field trip where the trees and plants could be identified with and plants could be identified with a barcode that is connected to a barcode that is connected to more information on the web,more information on the web,
 or smart books and papers that or smart books and papers that connect to a blog or wiki related connect to a blog or wiki related to the topic being discussed.to the topic being discussed.http://tinyurl.com/
 ykls7t3
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QR Cloud Project in Amsterdam, the NetherlandsQR Cloud Project in Amsterdam, the Netherlands
 The QR codes present coded micro stories, The QR codes present coded micro stories, poems and proverbs written by Dutch writers, poems and proverbs written by Dutch writers, poets and scientists. poets and scientists. 
 It is easy to imagine similar projects in any public It is easy to imagine similar projects in any public space.space.
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What libraries are using 2D QR bar codes?What libraries are using 2D QR bar codes?
 The Brooklyn Public Library uses them to The Brooklyn Public Library uses them to identity each of their branches on flyers and identity each of their branches on flyers and posters so patrons can get the latest news posters so patrons can get the latest news about their local library via their mobile phone. about their local library via their mobile phone.
 Bath University (U.K.) is starting to use QR Bath University (U.K.) is starting to use QR codes to label books, journals, and other codes to label books, journals, and other materials so a user who wants further materials so a user who wants further information can scan the QR code. information can scan the QR code.
 Contra Costa County Library, CA is using QR Contra Costa County Library, CA is using QR symbols on library-related materials and symbols on library-related materials and placing them in high-traffic library areas.placing them in high-traffic library areas.
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Coca-Cola Japan is using QR Coca-Cola Japan is using QR Code advertisements that can Code advertisements that can be scanned on a mobile be scanned on a mobile phone and when customers phone and when customers hold their mobile device up to hold their mobile device up to a Coke vending machine it a Coke vending machine it will give them a free drink. will give them a free drink.
 Typical AR bar codes can only encode 4296 to 7089 Typical AR bar codes can only encode 4296 to 7089 characters.characters.
 MMCC™ is a color 2D barcode under development MMCC™ is a color 2D barcode under development that has a code capacity large enough to encode that has a code capacity large enough to encode whole songs, personal information, prices, and whole songs, personal information, prices, and other information without accessing the web.other information without accessing the web.
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The future of augmented reality is probably The future of augmented reality is probably tied to the trend toward moving away from tied to the trend toward moving away from the computer screen.the computer screen.
 The future may look like the movie, “Minority Report.”The future may look like the movie, “Minority Report.”
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Total current Total current cost ~$350cost ~$350
 Pattie Maes, from MIT, says we are close toPattie Maes, from MIT, says we are close to using any surface as an interface.using any surface as an interface.
 Hapticbracelet HUD
 earpiece
 This woman is wearing This woman is wearing “magic glasses” and a “magic glasses” and a haptic bracelet, which haptic bracelet, which allow her to project her allow her to project her “computer” on any flat “computer” on any flat surface and manipulate surface and manipulate it with her fingers.it with her fingers.
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If this happens, a book with If this happens, a book with barcode could become a truly barcode could become a truly smart object.smart object.
 And a And a drawing can drawing can spring from spring from the page the page into 3D.into 3D.
 Virtual tabs
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When combined with “magic glasses” AR When combined with “magic glasses” AR may be a wonderful teaching tool.may be a wonderful teaching tool.
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Some of us are preparing for a classroom of Some of us are preparing for a classroom of the future that we expect to look like this.the future that we expect to look like this.
 I think we may see every student with a I think we may see every student with a smartphone or something similar.smartphone or something similar.
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George George Siemens says, Siemens says, “The network is “The network is the knowledge.”the knowledge.”
 What happens What happens when smart when smart objects connect objects connect us to the net?us to the net?
 That is a new kind That is a new kind of networking.of networking.
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What if students carry a comprehensive information What if students carry a comprehensive information source in their pockets?source in their pockets?
 The idea of an information The idea of an information commons is already popular commons is already popular in libraries.in libraries.
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Welcome to the library in the cloud.Welcome to the library in the cloud.
 The Virtual Information CommonsThe Virtual Information Commons
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Thank you for Thank you for listening. listening.
 Any questions?Any questions?
 How better to close than with a Japanese How better to close than with a Japanese grave, complete with QR identification?grave, complete with QR identification?
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