The Note-Taker Story


In 2007, legally-blind Arizona State University (ASU) undergraduate student David Hayden added a mathematics major to his computer science major.  To see the board at the front of the classroom, David normally used a monocular, a small telescope-like device with high magnification and a narrow field of view.  This incurred a significant delay for David, due to the time required to switch between writing his notes and looking back up at the board and finding where he left off.  He usually was unable to keep up with the pace of class, but compensated for this by spending extra time reading his textbook at home.  However, his senior-level math courses did not have textbooks, and the professors could easily fill several whiteboards in a single 50-minute lecture.  Existing alternatives to the monocular were either not portable or required classroom infrastructure or support staff.  David wanted something he could take with him, so as not to rely on a location or any other person.  (See Publications/ASSETS 2008 full paper – p81-hayden.pdf for summary of assistive technology David had tried.) An alternative to taking his own notes was via Americans with Disabilities Act-sanctioned (ADA) note-takers – volunteer students who would take their own notes and then give them to David.  This would remove David from interaction with the class, as he would only have notes after the lecture, and would be unable to ask questions.  Additionally, students write what is important to themselves, making these copied notes, in David's own words, “as foreign as a textbook, and less legible”.  David, unfortunately, had to drop his math courses.
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A simulation of what a classroom may appear like to a visually impaired student.


In fall of 2007, David happened to have heard of the Center for Cognitive Ubiquitous Computing (CUbiC) through ASU's Disability Resource Center (DRC), a research lab that focused on developing technologies to enhance the abilities of individuals with disabilities.  He approached CUbiC lab manager Dr. John A. Black, Jr., asking what CUbiC could do for him.  John offered David the opportunity to come up with a solution for himself.  David wrote a proposal for a one-year research project and a $3,000 budget, which John and lab director Dr. Sethuraman Panchanathan approved.  With assistance from Dr. Dirk Colbry of CUbiC, David connected a camcorder with Firewire (IEEE1394) output to a tablet laptop so he could directly view the camera's video stream on the laptop.  The camcorder was placed on a USB-controlled and powered pan-tilt device, that was on a simple hardware store clamp (which itself went through seven revisions), so David could attach the unit to a classroom desk.
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The first-generation Note-Taker (1G), on its seventh-generation clamp.


Using simple software he wrote, David could control the pan and tilt, as well as the zoom, of the camera from the tablet laptop.  This allowed him to quickly switch between seeing the front of the classroom (via the laptop) and his notes, without needing to switch between using the monocular and not.  This portable solution eliminated what David called the board-note-board (BNB) delay, allowing him to take his notes as quickly as a sighted student, without relying on support personnel or classroom infrastructure.  This was the first-generation (1G) Note-Taker.
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Hayden using the Note-Taker 1G in class.
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The Note-Taker software running on the right half of the screen.  The video of the board can be seen in the larger window, with the controls for the camera below.  There are buttons and a slider for zoom, as well as buttons for pan and tilt and a slider for pan.  On the left half of the screen is Microsoft OneNote 2007, a digital notebook.


Using the 1G Note-Taker, David retook the four senior-level math courses he had dropped, and passed them all with “A”s.  He also created a second 1G prototype for use by another Computer Science student with similar vision.  David used the feedback from his own experience as well as the experience of the other student to submit to the 10th ACM (Association for Computing Machinery) Conference on Computers and Accessibility, also known as ASSETS 2008, where he had a 2-page extended abstract (See Publications/ASSETS 2008 Poster session – p285-hayden.pdf) accepted into the Poster and System Demonstrations session and a full-length (8-page) (See Publications/ASSETS 2008 full paper – p81-hayden.pdf) paper accepted.  In October of 2008 Hayden travelled, along with about 100 other researchers, to Halifax, Nova Scotia, Canada, to demonstrate his prototype during several poster/demo sessions, and share his story and work so far in the conference's single presentation room.  Black, who was moderating the conference's Doctoral Consortium, and Astrauskas, who had two unrelated submissions of his own, were also in attendance.


Dirk, John, and David then wrote a proposal for a 2-year Research in Disabilities Education (RDE) grant from the National Science Foundation (NSF) to start in fall of 2008.  It was rejected.  However, using the feedback Black, Panchanathan, and CUbiC researcher Gaurav Pradhan reapplied for 2009 and won almost half a million dollars (Story Assets/NSF 0931287.html).  Using this funding, David was able to assemble a team to take the Note-Taker forward.  His initial team consisted of Michael Rush, a Bachelor of Mechanical Engineering and PhD student in Computer Science with over 10 years of experience in industry and robotics; Andrew Kelley, a Bachelor of Computer Science student with a passion for programming; Gaurav Pradhan, a PhD of Computer Science who had recently joined CUbiC from University of Texas at Dallas; and Michael J. Astrauskas, a Bachelor of Electrical Engineering student with experience in programming and circuits.


The team's goal was to develop the next-generation Note-Taker software and hardware, which was to be easier to use; more precise in pan, tilt, and zoom; and more physically robust.  The initial plan was that the software was to run on either a tablet laptop or a computer with an external tablet.  Users would be able to both see and control the camera's view on-screen, as well as take their notes, either by using the tablet or using a keyboard.  To allow the Note-Taker to reach the most students, the team planned to make the software cross-platform compatible, so it could be run on Linux, Apple OS X, and Microsoft Windows.  After considerable research into the video capture and stylus input capabilities of each of these three operating systems, the team decided that only Windows had mature tablet support, so the team switched focus to Windows only, for the time being.  Since the screen of Windows tablets could be rotated and placed over the keyboard, the team planned to make the interface completely controllable by touch and gestures on the screen.  Hayden, Kelley, and Astrauskas designed the interface, while Rush designed a second-generation (2G) camera design.  Pradhan designed metrics to analyze use patterns of the Note-Taker software, that would be based on usage data the software would record.  Hayden and Kelley did the bulk of programming, while Astrauskas worked with Rush on wiring and writing the software to control the servos that would enable pan and tilt of the camera.
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The first 2G Note-Taker, nicknamed the Skippy Cam due to the camera being houses in a painted Skippy peanut butter jar.  The second 2G had aluminum gears instead of two visible plastic ones.
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Wiring diagram for the 2G Note-Taker camera.  The 3G simply added a USB audio device and a microphone.


In early 2010, the 2G prototype was produced.  Connecting to the tablet laptop with a single USB cable, the device used mostly commercial parts including a USB servo controller, two hobbyist servos, a Sony industrial camera with 720x480 video resolution and 36x optical zoom, a USB video converter (converting composite video from the camera), and a USB-to-serial converter to control camera zoom.  The only custom component was a circuit design by Rush (and later revised by Black and Astrauskas) to ensure the battery only turned on when the camera was plugged into a laptop.  The battery would last for up to eight hours of use, and could charge in an hour.  The software was far more user friendly, allowing simple tap, slide, and pin/stretch motions for moving the camera and controlling zoom.  The Note-Taker software occupied half of the tablet display while the other half had Microsoft Office's OneNote, a digital notebook application, allowing users to write or type their notes.  The camera could pan and tilt more precisely than the 1G, and had 36x optical zoom versus the 1G's 10X.  Concerned over the use of plastic gears, Rush produced another 2G prototype using aluminum gears.  This prototype also used Separate video (S-Video, also known as Y/C), another analog video standard with slightly improved quality.  However, the 2G camera was not visually appealing, so the team added Liqing Zhou, as Master's of Industrial Design student, to help make the Note-Taker camera look like a product.
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A screen shot of the Note-Taker software running on the top half of the screen with Microsoft OneNote 2010 running on the bottom half.


To ensure that the Note-Taker would be developed with feedback from students with visual impairments, the team contacted Terri Hedgpeth, a former CUbiC researcher that now directed ASU's Disability Resource Center, in fall of 2010 to forward an e-mail solicitation asking student with visual impairments if they'd like to participate in a focus group with Hayden where they could share their thoughts on current assistive technology (Hayden's questionnaire that served as the base of the focus group can be seen at Story Assets/interview2_questions_v2.docx).  Hayden shared the focus group's feedback with the team, and then recruited some of the students to try the Note-Taker in a simulated classroom.  Zhou designed a series of tasks for students to do using the Note-Taker in a simulated classroom environment (see Story Assets/04-12-10 Usability Test Script v5.doc).  Zhou, Astrauskas, and Black conducted the tasks with six students, with general feedback stating that the touch interface was quite intuitive for controlling pan, tilt, and zoom, but a little delayed in response.  Additionally, the camera wouldn't always respond to requests for small movement and would sometimes vibrate due to trying to hold its position with its top-heavy camera.  Five of the students said they would use the Note-Taker as-is in class, with the sixth preferring to wait for improvement.  Using this feedback and feedback from the Note-Taker team, Zhou and Rush designed a third-generation (3G) camera design, that looked like a product.

3D model and 3D printing of the initial design for the Note-Taker 3G.  The 3.0 as it was called was ultimately too small to house all the needed hardware, but was the base of the first functional  3G camera.[image: image8.jpg]eno PLACE
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(*** linked to 3G sketches, which aren't yet sorted)


Meanwhile, Hayden caught wind of an international software competition sponsored by Microsoft called the Imagine Cup.  Hayden and Kelley entered the Note-Taker in the Touch and Tablet Accessibility category, and were accepted as one of two finalist teams to the Imagine Cup World Finals in Warsaw, Poland, based on a submitted questionnaire and video.  After a single presentation from each team, they took first prize in the category (News/2010-10-18 - ASU - IC Poland.htm), which involved a cash prize ($6,000) and Hayden & Kelley each receiving a tablet laptop (Lenovo X201t).  Microsoft Academic Developer Evangelist Dr. Randy Guthrie, who visited southwest American universities encouraging students to use Microsoft technologies and participate in Microsoft events, encouraged them to re-enter the Imagine Cup in 2011 in the flagship competition, Software Design.


Over the summer of 2010, the software team – Hayden and Kelley – used the feedback to make considerable improvements to the software, with features such as video and audio recording, and the ability to jump the video back a few seconds in case, for example, the professor obscures or erase the board.  They wrote a plug-in that tied the Note-Taker application to OneNote, allowing written (or typed) notes to be time-indexed along with recording audio and video, so that a student could highlight a portion of their notes and play back what was being recorded as they wrote the notes or the reverse, where their notes would be highlighted as they played back recorded audio or video.  Black, Hayden, and Zhou also wrote a chapter on the Note-Taker for the book The Impact of Tablet PCs and Pen-based Technology on Education: Going Mainstream (ISBN 978-1557535740).  Meanwhile, Astrauskas and Michael Fruchtman, a new Computer Science Masters student who had just finished his Bachelor's in Computer Science and was on Hayden's senior project team, were tasked with the use of magnifiers – software that magnifies a portion of the screen -- in conjunction with tablet laptop input.  All existing screen magnifiers for Windows did not scale tablet input.  That is, they treated touch and stylus input as if they were touching on an unmagnified screen.  Hayden asked Fruchtman to create a screen magnifier that mapped input correctly while zoomed.  Although he succeeded, only then did the team realize that using a magnifier meant that the student using the laptop would have to write larger as well.  Astrauskas spent the summer finding a way to allow students to write normal-sized while having a magnified view of their notes.  Ideas included providing a magnified view of an actual notepad on a screen elevated above the notepad, writing on a digital tablet where notes and even a 3D model of a hand and stylus were shown on a screen, and using a split-screen view, where the student wrote normally on part of the screen while receiving a magnified view on the rest of the screen.  A summary of Astrauskas' work can be seen in Story Assets/Writing Project OpenGL Presentation V2.pdf.  Ultimately, the team decided magnification was not critical for use of the Note-Taker.
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A concept drawing of a tablet laptop on a stand above a document on a desk.  The stand would have a camera underneath to feed video to the laptop.  This would allow a student to write normally, but still receive a magnified view.


Satisfied with the progress so far on the Note-Taker 2G, Hayden, Zhou, Astrauskas, and Black wrote a paper summarizing their work so far, including user studies, and submitted it to The 12th International ACM SIGACCESS (Special Interest Group on Accessible Computing) Conference on Computers and Accessibility (ASSETS 2010) (see Publications/ASSETS 2010 – p131-hayden.pdf).  Story Assets/ASSETS 2010 - PTZ portion – V3.doc contains a brief, unpublished history of the hardware of the Note-Taker.  Hayden attended the conference in Orlando, Florida, in October, after which the team was invited to submit a journal article to the ACM Transactions on Accessible Computing (TACCESS), which is currently being written.


Zhou, Rush, and Astrauskas constructed and tested the first 3G prototype in November, 2010.  (Construction photos in Photos/2010-11 - 3.2G Construction Photos, repair photos in Photos/2010-12-11 Sat - Note-Taker 3.2 Repair Photos [5D], Photos/2010-12-15 Wed - Note-Taker 3.2 Repair [5D], and Photos/2010-12-30 Thu - Note-Taker 3.2 Repair [5D])  The initial plastic body that was 3D printed for it (dubbed the 3.1) was too thin, so a thicker body (the 3.2) was printed.  Electrically, the 3G it was similar to the 2G, except for the addition of a monaural microphone (a parts list for one unit can be seen in Story Assets/Parts list for making 2 3g prototypes v8 (in progress) - Mike - enough parts for 10 more 3Gs.xls). Mechanically, however, the gearing was made to be even more precise, and the body was a 3D-printed plastic shell that served to both make the camera more aesthetically pleasing and to dampen the noise of the servos.  Zhou, who used the 3G design as her senior project, graduated in December (see team and graduation photos in Photos/2010-12-15 Wed - End of Semester Note-Taker Team Photos incl. Liqing in Graduation Gear [5D]) and soon went on to work for General Electric in Kentucky as a residential appliance designer.  She suggested Qian Yan, a friend, classmate, and fellow Industrial Design student, to replace her.  Meanwhile, Kelley also approached graduation, so Hayden sought out new talent to both replace Kelley and so that he could take a more managerial role.  Masters of Computer Science students Shashank Srinivas (who joined September 2010) and Parth Pandya (who joined February 2011) were brought on board to take over, with a few months of training from Kelley.  Kelley then left to work in the Retail Services Division of Amazon in Seattle.  Rush, busy with other obligations, left as a hands-on member of the team and took on more of an expert role for mechanical questions.


In March of 2011, Zhou, although at her new job, submitted her 3G camera design as well as the 3G camera prototype (via CUbiC) to the Industrial Designers Society of America (IDSA) IDEA competition (see her submission video at 2011 IDSA IDEA competition/2011 IDSA IDEA competition disc/The Note-Taker Demo Video/The Note-Taker Demo Video.mov or The Note-Taker Demo Video_IDEA.m4v and the entry's web site at 2011 IDSA IDEA competition/IDEA 2011 Note-Taker – note-taker-product-students-low-vision.htm), the most prestigious international design contest which includes designs from not just students, but industry.  In July, the Note-Taker team found out the 3G won a silver award (see 2011 IDSA IDEA Competition/IDEA 2011 Student page 3 – idea-2011-student.htm), and was invited to submit their design to the Henry Ford Museum.


The next year's Imagine Cup national competition approached (see a solicitation at Imagine Cup 2011 US Finals/04-11icinfographic_print.jpg), so the Note-Taker team submitted their project to the Software Designer competition with Hayden, Yan, Astrauskas, and Srinivas as “Team Note-Taker”, with Black as their mentor.  (Although five team members were working on the project, only four were allowed to compete.  Thus, even though Srinivas was more senior Srinivas and Pandya flipped a coin to decide.)  Photos of the team, used by Microsoft for promotional material, can be seen in Photos/2011-03-20 Sun - Note-Taker Team Photos for Imagine Cup US Finals [5D].  As the IDSA still had the 3.2G prototype, Black, Srinivas, Yan, and Astrauskas scrambled to make another 3G prototype, to ensure they had two functioning prototypes, just in case.  This new prototype (the 3.3G, construction photos in Photos/2011-04-02,03,04 Sat,Sun,Mon - Note-Taker 3.3G Construction [5D]) featured a split shell for the upper half, making it easier to work on.  The team constructed this prototype over a single weekend, totally approximately 100 man-hours.  Round 1 was simply registering a team on the competition's web site.  Round 2 involved answering a series of questions on the project. (See the team's answer to submission questions at Imagine Cup 2011 US Finals/Team Note-Taker Imagine Cup Questions - V4 (Final) – David.docx and their formal submission in Round 2 application - IC_US_2011_Software_Design_Round_2_-_Note-Taker V9.pdf).  To promote the Imagine Cup, all round 2 entrants were participants in the “People's Choice Award”, an online popularity contest that allowed Internet users to vote for their favourite projects via the web and their phones.  (See a promotion guide at Imagine Cup 2011 US Finals/Promotion Guide for US People's Choice Awards.docx, Team Note-Taker's submission at Imagine Cup 2011 US Finals/2011-03-21 - Note-Taker US Finals People's Choice video.m4v or Imagine Cup 2011 US Finals/2011-03-21 - Note-Taker US Finals People's Choice video.mov, photos used to make the video at Photos/2011-03-06 Sun - Note-Taker Photos for Imagine Cup Video [5D], and behind the scenes photos at Photos/2011-03-08,09 Tue,Wed - Note-Taker Imagine Cup Video Setup [5D]).  The grand prize was a Microsoft X-Box 360 game console plus motion-tracking “Kinect” accessory per team member.  Ultimately, Team Note-Taker got fourth (which had no prize), with first going to BearPaw from Brigham Young University.  However, Team Note-Taker was accepted as one of ten finalists in Software Design from the United States, with another one of the ten being Transit Tracker, also from ASU.  (The two other national competitions, Mobile Gaming and X-Box/PC Gaming included a third ASU team, Team EDO, in the Mobile Gaming Category.)  In the first round on Saturday, April 4th, all ten teams presented (5 to one panel of 3 judges of industry executives and 5 to another).  This round consisted of 20 minutes to present and 15 minutes for questions. (See Team Note-Taker's first round slides at Imagine Cup 2011 US Finals/Imagine Cup 2011 Presentation V2 - from David - 2011-04-09 Sat.ppt.)  None of the judges for Team Note-Taker's presentation had questions, but in fact only had suggestions for future work.  Four teams were admitted to the second round, including Team Note-Taker.  After receiving feedback from the judges, the team stayed up late revising their presentation (see Imagine Cup 2011 US Finals/Imagine Cup 2011 Presentation 2 V1 - from David - 2011-04-11 Mon.ppt).  After the second round, which had the same length as the first, all teams attended a showcase in the Mixer Commons building at Microsoft's Redmond campus where they demonstrated posters to passing Microsoft staff and press.  Team Note-Taker was able to meet Bill Buxton, Primary Researcher at Microsoft Research, as well as members of the Microsoft Office team, who were responsible for the Microsoft OneNote application used by the Note-Taker software.  During the showcase, Hayden was interviewed by technical web site GeekWire.com (see Video Coverage/2011-04-11 - Note-Taker (Geek Wire).flv) and Chris Pirillo of technical web site LockerGnome (Video Coverage/2011-04-13 - YouTube user lockergnome (Chris Pirillo) - Note-Taker - Imagine Cup 2011 US Winner.flv or Video Coverage/2011-04-13 - YouTube user lockergnome (Chris Pirillo) - Note-Taker - Imagine Cup 2011 US Winner.mp4).  Chuck Lawton of Wired.com's GeekDad blog, who would follow Team Note-Taker and the Imagine Cup in general, wrote a summary article at News/2011-04-12 - Geekdad - U.S. Imagine Cup Winners Make An Impact _ GeekDad _ Wired.com.htm.  Photos featuring Team Note-Taker, taken by Microsoft, can be seen in Photos/IC US 2011 - From IC Flickr.  Photos by Astrauskas can be seen in Photos/2011-04-08-12,Fri-Tue - Team Note-Taker @ Microsoft Imagine Cup US Finals [5D].


Team Note-Taker was awarded first prize in Software Design at the national level, earning them the right to compete at world competition in July, 2011.  The team also won $8,000 for themselves and $25,000 for CUbiC.  Besides interviews with Microsoft (Video Coverage/2011-04-12 - Microsoft News - Note-Taker US Finals presentation.mp4 and Video Coverage/2011-04-12 - Microsoft News - Imagine Cup overview - 'Imagine Cup 2011 U.S. Winner Revealed'.mp4), the team was asked to stay an extra day in Seattle for press events.  Awaking at 3:00 AM, the team was taken to Microsoft's Building 92 in Redmond where they were interviewed live during commercial transitions on Seattle's King 5 morning news (see Video Coverage/2011-04-12 - KING 5 News Interview of Note-Taker Team.mp4 or Video Coverage/2011-04-12 - KING 5 News Interview of Note-Taker Team.wmv).  Next, was an interview with Sian-Pierre Regis of MTV's Act Blog (News/2011-04-14 - MTV Act Blog.htm).  Afterward, they scheduled for Hayden to appear live on the April 15th episode of National Public Radio's Science Friday (listen to just Hayden's interview at Audio/04-15-11 David's Science Friday interview.WMA or the entire episode, where Hayden's story is first, at Audio/2011-04-15 - Science Friday - 02 SciFri 041511 Hour 2_ Note-Taking.mp3 and see the web page at Audio/Science Friday web page – 201104155.htm).  The team was then taken to Microsoft Studios, where Microsoft executives are recorded for Microsoft press videos, to record material for their promotional video for the Imagine Cup world competition.  A rough cut of this video can be seen in Video Coverage/2011-05-28 - Rough cut of Microsoft Studios video for World Finals Round 1.wmv.  Microsoft Academic Developer Evangelist and former professor Sam Stokes also made a cartoon promoting Team Note-Taker's future appearance in New York (Video Coverage/2011-04-13 - YouTube - user SocalSamStokes - Imagine Cup_ Notetaker is COOL.flv).


Upon returning home, ASU's school paper, the State Press, interviewed the team.  ASU also interviewed the team to create a video for their Research Matters web site (see Video Coverage/2011-05-13 - ASU Research Matters.mov, News/ASU Research Matters 2011-05-13 – collaboration-builds-note-taker.htm, and News/ASU NEWS 2011-05-13 – 20110512_video_NoteTaker.htm).  Local news station 3TV (KTVK) interviewed the team during their morning program Good Morning Arizona (see Video Coverage/2011-04-14 KTVK Channel 3 Interview Note-Taker - 3TV Good Morning Arizona.mp4).  Hayden, as well as some others involved in the Microsoft Imagine Cup, were also interviewed for .NET Rocks, a weekly audio podcast aimed at programmers using Microsoft's .NET family of languages and tools (listen at Audio/2011-05-04 - .NET Rocks - 660 Chatting with the Imagine Cup Wi.mp3 and see the web page at Audio/Dot Net Rocks web page – default.aspx.htm).  ASU's Senior Media Relations Officer Joe Kullman wrote a story for ASU's news web site covering all three ASU teams at the Imagine Cup (see News/ASU NEWS 2011-04-14 – 19583.htm).  MobiHealthNews, a medical web site, wrote a story on the competition, covering several teams including Team Note-Taker (News/mobi health news 2011-04-13 - Students use mobile to fight malaria, help vision-impaired _ mobihealthnews.htm).  Microsoft also published the official results (News/Microsoft News Center 2011-04-11 – 04-11ImagineCupUSFinalsPR.mspx.htm), which were mirrored by PR Newswire (News/PR Newswire 2011-04-11.html).


Feeling that the 3G was ready for testing, Hayden, Black, and Astrauskas, in March 2011, constructed an online survey of approximately 90 questions designed for students who self-identified as having difficulty seeing the front of their classrooms.  An invitation to take the survey introducing the Note-Taker and the Note-Taker team was sent to all undergraduate and graduate students in ASU's Ira A. Fulton School of Engineering and College of Liberal Arts.  35 students responded, with a wide variety of visual impairments and comments and suggestions on assistive technology in general.


As a result of the Imagine Cup win, the team was invited to Microsoft Tech Ed North America, Microsoft's largest annual training and trade event for software developers and IT professionals, with over 10,000 individuals in attendance.  Srinivas and Astrauskas went and spent the event (May 16-19 in Atlanta, Georgia at the Georgia World Congress Center) manning a booth next to two members of Imagine Cup People's Choice Award winner team BearPaw, whose project used Microsoft's cloud service (Azure) to store and share ultrasound images.  Besides the four students, who were recognized during the event keynote, four student bloggers were in attendance, along with Guthrie.  Both teams gave live demonstrations and shared their projects to conference attendees, while Guthrie and the bloggers wrote articles about the event.  Although most attendees were working professionals, several researchers visited and shared contact information with the Note-Taker team.  Additionally, a few working professionals who happened to have significant visual impairments visited, and were quite excited by the project.  Srinivas and Astrauskas also met Tom Zeigmann, a blogger who had met Hayden and Kelley in Poland the year before.  On the final day of the event, a private barbeque was held at Centennial Olympic park, World of Coke, and the Georgia Aquarium (photos in Photos/2011-05-15-20 Sun-Fri - Microsoft Tech Ed in Atlanta [5D]).


The team was then invited to meet Microsoft executives, including Dan'l Lewin, Microsoft Corporate vice President of Strategic and Emerging Business Development, and members of the press at an event in San Francisco on Tuesday, June 22nd.  Meanwhile, Microsoft contacted Hayden, stating they wished to make a documentary about David and the 3G Note-Taker prototype.  However, Hayden was spending the summer of 2011 at Google in Los Angeles, California, for an internship.  This was to occur right before the team's trip to San Francisco, so the team needed to quickly and safely get the 3G prototype and a tablet laptop to Hayden.  Ultimately, Black's wife agreed to fly to L.A. to deliver the Note-Taker, which would then be taken to San Francisco after filming by Microsoft staff.  The day before filming the director of the documentary called  Astrauskas, stating the 3G prototype could not pan to the left.  Using Skype video chat, Astrauskas and four of the video production crew were able to diagnose, disassemble, repair, reassemble, and test the 3G prototype over the next 90 minutes.  The filming proceeded, but Microsoft told the team the video would not be made public for several months.  


In San Francisco, Hayden was unable to attend, but Srinivas, Yan, Astrauskas, and Black went and – along with 3 other American teams in the Imagine Cup World Final (in the Mobile Gaming, Web Gaming, and Windows Phone 7 categories) -- gave a 7-minute version of their presentation and then answered questions.  Zeigmann was present, and wrote an article introducing Team Note-Taker (News/2011-06-14 - Tom on Tech).  The team also had some free time in the city, and spent it visiting Pier 39 and the Exploratorium.  (Photos of the trip can be found in Photos/2011-06-21-23 Tue-Thu - Team Note-Taker in San Francisco [5D]).


Meanwhile, the team was adding features to the Note-Taker software while eliminating bugs in the software and hardware.  As the Imagine Cup World Finals (July 8-13 in New York City) approached, the team decided that as the IDSA still had the 3.2G, they would build a second 3.3G prototype as a backup.  This competition also had a People's Choice Award (see Team Note-Taker's entry at Video Coverage/2011-06-18 - Imagine Cup World Finals 2011 online video.wmv), which the team did not win.  The team arrived in New York City the evening before, on the evening of Thursday, July 7th, 2011.  The entire Imagine Cup competition, with the exception of the awards ceremony, was to be held in the Marriott Marquis in Times Square.  The team found out at 6:00 AM the next morning that they, along with four other teams, were to be interview by the British Broadcasting Corporation (BBC) (see Video Coverage/2011-07-10 - BBC - Students in global competition use technology to troubleshoot.flv, News/BBC News 2011-08-10 – technology-14098139.htm, and News/2011-07-10 - Tom on Tech - BBC.htm), as well as five teams by Reuters, and five by CNN.  The next morning Microsoft Chief Executive Officer Steve Ballmer briefly interviewed each team while the press recorded.


The Software Design competition started with 67 teams – each from a different country.  Presentations were in small rooms which could hold upwards of 20 people, including the presenters and judges.  The first round was on Saturday the 9th, and consisted of a 15-minute presentation (plus 10 minutes for questions) as well as the scoring of a 20-minute-or-less video (see Imagine Cup 2011 World Finals/2011-06-18 - Video for World Final.m4v) submitted by the teams in advance.  Chuck Lawton of GeekDad attended the presentation and interviewed Team Note-Taker (as well as several others) over a casual lunch afterward (News/2011-07-12 - GeekDad - Story of 2.htm).  A summary article appears at News/2011-07-14 - GeekDad – Inspiring.htm and News/2012-07-17 - GeekDad – Inspiring.htm.  Zeigmann was also present, and wrote a blog article (News/2012-07-10 - Tom on Tech.htm).  18 teams moved on to the second round, including Team Note-Taker.   After some revisions to their presentation based on judge feedback, they presented in the second round on Sunday, July 10th.  In the evening all teams manned booths to show off their projects to the press and the other teams.  Some Team Note-Taker members walked around to see other projects, quickly realizing that the 90 minute session was not long enough to see over 100 teams' projects.  That evening was finalist announcements for the third and final round, which would consist of only six teams.  Team Note-Taker was one.  The third round was to be on a stage in front of a room of 250, so rehearsals were held on the morning of Monday, July 11th to acclimate the teams to the new environments.  Teams which had already been eliminated or had competitions that had already concluded were invited to participate in “citizenship activities”, such as painting furniture for needy families.  Additionally, Microsoft staff held classes covering the future of Microsoft technology and the state of computer science in general.  Microsoft Direction of Communications, Education, Suzi LeVine also showed the team a sneak preview of “Blind Ambition” (see Video Coverage/2011-07-20 - Blind Ambition (FULL VERSION) (HD).mp4), the documentary starring Hayden -- and another student with visual impairment named Jeremy Poincenot – filmed a month prior.  All teams were invited that afternoon to take ferries to Liberty Island to see the Statue of Liberty, and were then ferried to Ellis Island for a private barbeque.  The next day, Team Note-Taker gave their final presentation to a large audience, earning three ovations throughout. (see Video Coverage/2011-07-xx - Team Note-Taker 3rd presentation at IC 2011 World Finals - IC11 - FP - SD - Team Note Taker – USA.wmv).

[image: image11.emf]Team Note-Taker (Srinivas, Yan, Astrauskas, Hayden) about to present in the third round.
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Hayden presenting.

[image: image13.emf]Hayden demonstrating the Note-Taker 3G to a fellow student during the showcase.

[image: image14.emf]All student teams for the Imagine Cup World 2011 competition on Ellis Island.  Team Note-Taker can be seen in red near the front.  Left-to-right are Srinivas, Yan, Astrauskas, and Hayden.
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David Hayden, Qian Yan, Shashank Srinivas, and Michael J. Astrauskas on Ellis Island with Manhattan in the background during the barbeque.

*** maybe scan the little booklet from the name badges, at least for the schedule

*** bios of some MS staff are in the big book


On Wednesday the 13th all teams attended a showcase at the Koch Theater in New York City's Lincoln Center where each again manned a booth and gave demonstrations to other teams, the press, and visiting guests of honor, including United States Secretary of Education Arne Duncan, actress and philanthropist Eva Longoria, and inventor Dean Kamen – a role model of Hayden's.  Afterward, all students, mentors, and their guests entered the theater for the World Festival Awards Ceremony, where the Microsoft executive heading each category presented the top three prizes for their category.  As Software Design was the largest category, it was presented last, and built a lot of anticipation.  During the ceremony, Microsoft US staff handed Team Note-Taker a giant American flag for if and when the team won an award.  The Software Design prizes were announced by S. Somasegar, Corporate (then Senior) Vice President of Microsoft's Developer Division.  For third place, Jordan was called.  For second place, Team Note-Taker was called.  The team excitedly ran to onto the stage, waving the giant flag.  Somasegar presented the team with a check for $10,000 before announcing the first place winners from Ireland.  Microsoft also announced a grant program that participants could apply for (News/2011-07-13 - MS News – Grant.htm).

[image: image16.png]


Team Note-Taker being award second place.

[image: image17.png]


Team Note-Taker, Team Hermes, and OaSys.


Considerable press was generate by the event, including a story by web site Hack College (News/Hack College 2011-07-10 – note-taker-levels-the-playing-field-for-low-vision-students.html) – which offers advice for students – covering the team after the first round.  The White House Office of Science and Technology Policy gave a summary of the competitions and the five American teams competing in the 2011 world Imagine Cup (News/White House Blog 2011-07-15 – inventing-future-student-innovations.htm). News web site Good.is and blog All That Inspires Me summarized the Imagine Cup and linked the Blind Ambition video (News/Good 2011-07-24 - College Students Create Device That Helps Legally Blind Students Take Notes - Education – GOOD.htm and News/All That Inspires Me 2011-07-24 – college-students-create-device-that-helps-leg.htm).  Audrey Watters of KQED's Mind/Shift covered the competition and the team's future plans (News/KQED MindShift 2011-07-25 - Student-Built Technology Helping Low-Vision Students _ MindShift.htm).  ASU's own news web site wrote a similar story, covering the team, the progression of the Note-Taker, and future plans (News/ASU NEWS 2011-08-23 – 20110823_notetakerdevelopment.htm).  Microsoft blogger David Platt, who has been involved with the Imagine Cup since its inception in 2003 wrote at summary at News/2011-10 – Platt.htm.  The ACM wrote a brief story about Black and the Note-Taker at News/2011-07-14 – ACM.htm.  See photos of the Imagine Cup world finals taken by Microsoft in Photos/Imagine Cup World 2011 photos from Flickr and by Astrauskas in Photos/2011-07-07 to 14 - Imagine Cup world finals in New York [5D].


Upon returning to Arizona State University, the team was invited to a meeting of the school's Women in Computer Science club, to encourage members to participate the next year.  The team was also recognized at ASU's School of Computing, Informatics, and Decision Systems Engineering annual award ceremony, in May of 2011 for their win at the national Imagine Cup competition, and in May of 2012 for their prize at the international Imagine Cup competition.  Astrauskas was asked to write an article on the Note-Taker for the CUbiC newsletter (see “The Note-Taker” toward the bottom of page 1 of Publications/Cubic Newsletter - Fall 2011 (1).pdf).  The project also was featured in an ASU end-of-year research summary (Video Coverage/2012-03-13 - Research Matters 2012.mp4).  Additionally, Astrauskas, realizing how much he enjoyed working on the Note-Taker hardware and low-level programming, formally changed his major from Electrical Engineering to Computer System Engineering, which focused on hardware design and programming.


After the national Imagine Cup competition, post-secondary education information web site DegreeDirectory.org sent interview questions to the team, which they decided to answer after the international competition.  Astrauskas responded (responses at Interview from DegreeDirectory.org/DavidHayden answered.doc, copy of web page at News/Degree Directory 2011-08-12 – Helping_Low-Vision_Students_Succeed_in_the_Classroom.html).  While at MIT, Hayden began work on a simpler, smaller, servo-less camera designer with higher resolution than the 3G dubbed the 5G.  Yan, Black, and Astrauskas worked on a new camera design roughly based on the 2G and 3G they called the 4G, that was to be smaller and simpler.  It's primary change would be having a stationary camera, but with a mirror that could pan and tilt to allow the camera to see around the classroom.  This would improve speed and reduce noise, as well.  Ultimately, this idea was scrapped due to the field of view of the camera at minimum zoom allowing the camera to see past the edge of the mirror, and the mirror reflecting the camera itself when aiming low.  Hayden's designed was renamed the 4G.


In spring 2011 Hayden, Astrauskas, Yan, Zhou, and Black submitted a full-length paper (see Publications/ASSETS 2011 – p269-hayden.pdf) to The 13th International ACM SIGACCESS Conference on Computers and Accessibility (ASSETS 2011).  The paper was accepted, and both Hayden and Black went to Dundee, Scotland October 24th to 26th to present the 3G Note-Taker camera and software, and user feedback so far.  The ACM also asked the team to submit a story covering the motivation of the Note-Taker to the ACM's tri-annual SIGACCESS newsletter (see Publications/SIGACCESS Newsletter – p3-astrauskas.pdf for the story and Publications/SIGACCESS Newsletter - full – september11_all.pdf for the entire newsletter issue).


In September of 2011 Hayden caught wind of Change People's Lives, a Massachusetts-based technology and product competition focusing on universal design and assistive technology.  Hayden, Astrauskas, and Yan entered (their submission can be seen in Change People's Lives Design Competition 2011/Changing Peoples Lives - Design Process v3.pdf, Changing Peoples Lives Design Competition - Description of the Design v3.pdf, and Competition Registration title and summary.docx).  The Note-Taker won third place (see Change People's Lives Design Competition 2011/Results – design-competition.htm).  Hayden attended the event on September 23rd at the Hynes Convention Center in Boston to discuss the project and show off two poster's summarizing the Note-Taker (see Change People's Lives Design Competition 2011/poster 1 – V2.pdf and poster 2 – V2.pdf).


That same month the team wrote a proposal, summarizing the Note-Taker thus far, and submitted it to the 27th Annual International Technology and Persons with Disabilities Conference (also known as CSUN 2012, as it was sponsored by California State University at Northridge), the country's largest assistive technology conference and exhibition.  In November, the proposal was accepted for the conference, held February 27th to March 3rd in San Diego.  On Wednesday, February 29th, Astrauskas and Black presented (Story Assets/CSUN presentation.pptx) the Note-Taker to about 50 researchers, assistive technology professionals, and individuals with visual impairments.  After the casual, but prepared, presentation they allowed the guests to try the Note-Taker and met several interested assistive technology specialists who worked with state-based programs that put assistive technology into students' hands.


In fall of 2011, Microsoft revealed details for the Imagine Cup Grant program.  Hayden applied, hoping to start a company.  His proposal made it to the second round, but ultimately did not win (News/2012-01-26 - IC Grant Winners.htm).  However, Hayden still created assistive technology company HaydenAT, of which he was the sole employee.  He developed a new generation of software and for use with his 4G camera design, which he issued to students to try in their classrooms.  This 4G camera was tiny and portable, but required manual adjustment of pan, tilt, zoom, focus, and aperture (although exposure could be controlled digitally). Yan, working with Hayden, designed a body to house the camera Hayden was using to make it easier for a student to handle without looking.


In February of 2012 Hayden, as a representative of the Team Note-Taker in the Imagine Cup, was invited to the White House with approximately 100 other students, to participate in the annual White House Science Fair, a celebration of student winners in STEM (science, technology, engineering, and mathematics) competitions.  About 30 projects, including the Note-Taker, were demonstrated to press and President Obama. (See News/finchannel 2012-02-08 - The FINANCIAL - Microsoft Imagine Cup and Kodu Cup winners go to the White House.htm and News/White House Press Office 2012-02-08 – background-exhibits-students-and-competitions-white-house-science-fair.htm).  Chuck Lawton, who was at both the national and international Imagine Cup competitions, was present to report (News/2012-02-09 - Geekdad - Microsoft Student Developers Showcase.htm).


In March and April of 2012, Yan wrote a series of tests, similar to Zhou's of two years before, in which participating students would use both the 3G and 4G Note-Takers to perform a series of tasks in a simulated classroom environment.  All students who completed the online survey were invited to participate.  A dozen participated, and gave feedback on the 3G and 4G cameras and software.  Students were then offered to take a laptop and 4G with them to use in their own classes.  Three volunteered, and used the 4G Note-Takers for the remainder of the semester, meeting weekly with Yan to give feedback.


The NSF grant for the Note-Taker ends in August 2012, and Yan will graduate in December 2012.  However, Black, Yan, and Astrauskas are keen to get Note-Takers into the hands of students, and thus will continue user studies past through at least the end of the year.  Black hopes to contact the Disability Resource Centers of all campuses of all state universities (Arizona State University, University of Arizona, and Northern Arizona University) to continue in-class testing.  Yan has entered a design for a 4th-generation (4G) Note-Taker camera to the 2012 IDSA IDEA competition.  Both Yan and Astrauskas plan to continue testing designs in a simulated classroom environment.

----------------------------------

/Publications - Publications as the project progressed:

· ASSETS 2008 full paper – p81-hayden.pdf - Hayden, D., Colbry, D., Black, J. A., and Panchanathan, S. 2008. Note-taker: enabling students who are legally blind to take notes in class. In Proceedings of the 10th international ACM SIGACCESS Conference on Computers and Accessibility (Halifax, Nova Scotia, Canada, October 13 - 15, 2008). Assets '08. ACM, New York, NY, 81-88. DOI= http://doi.acm.org/10.1145/1414471.1414488

· ASSETS 2008 Poster session – p285-hayden.pdf  - Hayden, D., Colbry, D., Black, J. A., and Panchanathan, S. 2008. Enabling the legally blind in classroom note-taking. In Proceedings of the 10th international ACM SIGACCESS Conference on Computers and Accessibility (Halifax, Nova Scotia, Canada, October 13 - 15, 2008). Assets '08. ACM, New York, NY, 285-286. DOI= http://doi.acm.org/10.1145/1414471.1414540 

· ASSETS 2010 – p131-hayden.pdf - Hayden, D. S., Zhou, L., Astrauskas, M. J., and Black, J. A. 2010. Note-taker 2.0: the next step toward enabling students who are legally blind to take notes in class. In Proceedings of the 12th international ACM SIGACCESS Conference on Computers and Accessibility (Orlando, Florida, USA, October 25 - 27, 2010). ASSETS '10. ACM, New York, NY, 131-138. DOI= http://doi.acm.org/10.1145/1878803.1878828 

· ASSETS 2011 – p269-hayden.pdf - Hayden, D. S., Astrauskas, M., Yan, Q., Zhou, L., and Black, J. A. 2011. Note-taker 3.0: an assistive technology enabling students who are legally blind to take notes in class. In the Proceedings of the 13th international ACM SIGACCESS Conference on Computers and Accessibility (Dundee, Scotland, UK, October 24 - 26, 2011). ASSETS '11. ACM, New York, NY, 269-270. DOI= http://doi.acm.org/10.1145/2049536.2049601 

· SIGACCESS Newsletter – p3-astrauskas.pdf (full issue SIGACCESS Newsletter - full – september11_all.pdf) - Astrauskas, M. J., Hayden, D., Yan, Q., and Black, J. A. 2011. Student project aimed at helping the visually impaired take notes in class wins prize at Microsoft Imagine Cup. SIGACCESS Access. Comput. , 101 (Sep. 2011), 3-7. DOI= http://doi.acm.org/10.1145/2047473.2047474 


/Audio - Audio :

·  – Just Hayden's portion of this episode of Science Friday.

· NPR Science Friday - “Note-Taking Made Easy For Legally Blind Students” (http://www.sciencefriday.com/program/archives/201104155) - 2011-04-15 - Science Friday - 02 SciFri 041511 Hour 2_ Note-Taking.mp3 (or 04-15-11 David's Science Friday interview.WMA for just Hayden's portion)

· .NET Rocks! podcast - “Chatting with the Imagine Cup Winners!” (http://www.dotnetrocks.com/default.aspx?showNum=660) - 2011-05-04 - .NET Rocks - 660 Chatting with the Imagine Cup Wi.mp3

Videos made by the team:

· Imagine Cup 2011 US Finals/2011-03-21 - Note-Taker US Finals People's Choice video.{m4v,mov} – Video shared on Imagine Cup USA 2011 Facebook page along with videos from all other teams to show off projects and earn votes towards People's Choice Award.

· Imagine Cup 2011 World Finals/2011-05-28 - Rough cut of Microsoft Studios video for World Finals Round 1.wmv – Rough draft of video made by Team Note-Taker and Microsoft studios used as team's submission for World finals first round.

· Imagine Cup 2011 World Finals/2011-06-18 - Imagine Cup World Finals 2011 online video.wmv – Video created for People's Choice Award on Facebook for World finals.

· Imagine Cup 2011 World Finals/2011-06-18 - Imagine Cup World Finals 2011 online video – short.m4v – Same as above, but without the Imagine Cup animation.

· Imagine Cup 2011 World Finals/2011-06-18 - Video for World Final.m4v – Video made for the video component of the first round for the Imagine Cup World finals.  The other half was a presentation.

· Video Coverage/2011-07-20 – 2011-07-20 - Blind Ambition (FULL VERSION) (HD).mp4 - Video covering story of David and another student with visual impairment. (http://www.youtube.com/watch?v=EvhYZKnEk5Y)

Press Videos:

· Video Coverage/2011-04-11 - Note-Taker (Geek Wire).flv – David Hayden's interview with GeekWire during the Imagine Cup USA 2011 finals showcase.  The showcase took place in the Mixer Commons at Microsoft's Redmond campus during lunchtime on a work day, allowing Microsoft staff to see the student projects. (http://www.youtube.com/watch?v=HtirIHMbCqc)

· Video Coverage/2011-04-12 - KING 5 News Interview of Note-Taker Team.{mp4,wmv} – Video of (mostly) live recordings of the entire Note-Taker team used as pre and post-commercial segments during the morning news. (http://www.king5.com/video/featured-videos/Team-Note-Taker-from-ASU-wins-Microsofts-Imagine-Cup-119727029.html)

· Video Coverage/2011-04-12 - Microsoft News - Note-Taker US Finals presentation.mp4 – Microsoft News video mash-up of Interviews with the team and their first prize announcement.

· Video Coverage/2011-04-12 - Microsoft News - Imagine Cup overview - 'Imagine Cup 2011 U.S. Winner Revealed'.mp4 – Collage of the Imagine Cup USA 2011 competition, including focus on first prize winners Team Note-Taker.

· Video Coverage/2011-04-13 - YouTube - user SocalSamStokes - Imagine Cup_ Notetaker is COOL.flv – Animated video by Microsoft Academic Developer Evangelist Sam Stokes talking about the Note-Taker project. (http://www.youtube.com/watch?v=W9hp7V_itnA)

· Video Coverage/2011-04-13 - YouTube user lockergnome (Chris Pirillo) - Note-Taker - Imagine Cup 2011 US Winner.{flv,mp4} – Chris Pirillo of Lockergnome(.com) interviews David during the showcase.

· Video Coverage/2011-04-14 KTVK Channel 3 Interview Note-Taker - 3TV Good Morning Arizona.mp4 – Short news segment on Phoenix-area news station “3TV”'s “Good Morning Arizona”. (http://www.azfamily.com/good-morning-arizona/ASUs-Team-Note-Taker-wins-Microsoft-

 HYPERLINK "http://www.azfamily.com/good-morning-arizona/ASUs-Team-Note-Taker-wins-Microsoft-Imagine-Cup-119862934.html"
Imagine-Cup-119862934.html)

· Video Coverage/2011-05-13 - ASU Research Matters.mov – Arizona State University interview with the team after the US finals victory.

· Video Coverage/2011-07-10 - BBC - Students in global competition use technology to troubleshoot.flv – British Broadcasting Corporation interview with Microsoft CEO Steve Ballmer and Team Note-Taker.

· Video Coverage/2011-07-xx - Team Note-Taker 3rd presentation at IC 2011 World Finals - IC11 - FP - SD - Team Note Taker – USA.wmv – Video of Team Note-Takers third and final presentation at the Imagine Cup 2011 World Finals in New York City.

· 2012-03-13 - Research Matters 2012.mp4 – Summary of research projects at ASU.  Features Yan, Boradkar, and Hayden, plus the Note-Taker.

Blogs/web: 

· April 14th, 2011 - ASU NEWS - “ASU team wins top national student technology competition”

· Web: http://asunews.asu.edu/node/19583
· Local: News\ASU NEWS 2011-04-14 – 19583.htm

· May 13th, 2011 – ASU NEWS - “Student collaboration builds Note-Taker device”

· Web: https://asunews.asu.edu/20110512_video_NoteTaker
· Local: ASU NEWS 2011-05-13 – 20110512_video_NoteTaker.htm

· (Embedded video is same as Video\2011-05-13 - ASU Research Matters.mov)

· August 23, 2011 - ASU NEWS - “Note-Taker device promises to help students overcome visual impairments”

· Web: http://asunews.asu.edu/20110823_notetakerdevelopment.

· Local : News\ASU NEWS 2011-08-23 – 20110823_notetakerdevelopment.htm

· May 13th, 2011 – ASU Research Matters - “Collaboration Builds Note-Taker”

· Web: http://researchmatters.asu.edu/videos/collaboration-builds-note-taker
· Local: News\ASU Research Matters 2011-05-13 – collaboration-builds-note-taker.htm

· (Embedded video is same as Video\2011-05-13 - ASU Research Matters.mov)

· July 10th, 2011 – British Broadcasting Corporation News - “Students in global competition use technology to troubleshoot”

· Web: http://www.bbc.co.uk/news/technology-14098139 ***video

· Local: News\BBC News 2011-08-10 – technology-14098139.htm

· July 24th, 2011 - “College Students Create Device That Helps Legally Blind Students Take Notes”

· Web: http://www.good.is/post/college-students-create-device-that-helps-legally-blind-students-take-notes-in-class/ ***video

· Local: News\Good 2011-07-24 - College Students Create Device That Helps Legally Blind Students Take Notes - Education – GOOD.html

· (Embedded video is Video\2011-07-20 - Blind Ambition (FULL VERSION) (HD).mp4)

· (Approx.) July 24th, 2011 – All That Inspires Me -- “College Students Create Device That Helps Legally Blind Students Take Notes” (same article as above)

· Web: http://allthatinspires.me/college-students-create-device-that-helps-leg
· Local: News\All That Inspires Me 2011-07-24 – college-students-create-device-that-helps-leg.htm

· August 12th, 2011 – Degree Directory -- “Helping Low-Vision Students Succeed in the Classroom”

· Web: http://degreedirectory.org/articles/Helping_Low-Vision_Students_Succeed_in_the_Classroom.html
· Local: News\Degree Directory 2011-08-12 – Helping_Low-Vision_Students_Succeed_in_the_Classroom.html (also in Interview from DegreeDirectory.org)

· July 15th, 2011 – White House Blog -- “Inventing the Future with Student Innovations”

· Web: http://www.whitehouse.gov/blog/2011/07/15/inventing-future-student-innovations
· Local : New\White House Blog 2011-07-15 – inventing-future-student-innovations.htm

· April 13th, 2011 – mobi health news -- “Students use mobile to fight malaria, help vision-impaired”

· Web: http://mobihealthnews.com/10709/students-use-mobile-to-fight-malaria-help-vision-

 HYPERLINK "http://mobihealthnews.com/10709/students-use-mobile-to-fight-malaria-help-vision-impaired/"
impaired/
· Local : News\mobi health news 2011-04-13 - Students use mobile to fight malaria, help vision-impaired _ mobihealthnews.htm

· April 11th, 2011 -- Microsoft News Center – “Arizona State University Students Win Top U.S. Spot at Imagine Cup, the 'World Championships of Technology,' With Assistive Note-Taking Solution”

· Web: http://www.microsoft.com/Presspass/press/2011/apr11/04-11ImagineCupUSFinalsPR.mspx
· Local : News\Microsoft News Center 2011-04-11 – 04-11ImagineCupUSFinalsPR.mspx.htm

· April 11th, 2011 – PR Newswire -- “Arizona State University Students Win Top U.S. Spot at Imagine Cup, the 'World Championships of Technology,' With Assistive Note-Taking Solution” (same article as above)

· Web: http://www.prnewswire.com/news-releases/arizona-state-university-students-win-top-us-spot-at-imagine-cup-the-world-championships-of-technology-with-assistive-note-taking-solution-119637759.html
· Local: News\PR Newswire 2011-04-11.html

· July 25th, 2011 – KQED MindShift -- “Student-Built Technology Helping Low-Vision Students”

· Web: http://mindshift.kqed.org/2011/07/student-built-technology-helping-low-vision-students/
· Local: News\KQED MindShift 2011-07-25 - Student-Built Technology Helping Low-Vision Students _ MindShift.htm

· July 10th, 2011 – Hack College -- “Note-Taker Levels the Playing Field for Low-Vision Students”

· Web: http://www.hackcollege.com/blog/2011/07/10/note-taker-levels-the-playing-field-for-low-vision-students.html
· Local: News\Hack College 2011-07-10 – note-taker-levels-the-playing-field-for-low-vision-students.html

· February 8th, 2012 – FinChannel.com -- “Microsoft Imagine Cup and Kodu Cup winners go to the White House”

· Web: http://finchannel.com/Main_News/Tech/103334_Microsoft_Imagine_Cup_and_Kodu_Cup_winners_go_to_the_White_House/
· Local: News\finchannel 2012-02-08 - The FINANCIAL - Microsoft Imagine Cup and Kodu Cup winners go to the White House.htm

· (approx.) February 8th, 2012 – White House Press Office -- “Background on the Exhibits, Students and Competitions at the White House Science Fair”

· Web: http://www.whitehouse.gov/the-press-office/2012/02/06/background-exhibits-

 HYPERLINK "http://www.whitehouse.gov/the-press-office/2012/02/06/background-exhibits-students-and-competitions-white-house-science-fair"
students-and-competitions-white-house-science-fair
· Local: News\White House Press Office 2012-02-08 – background-exhibits-students-and-competitions-white-house-science-fair.htm

/Photos - Photos :

· 2010-11 - 3.2G Construction Photos – Photos of construction of the first 3rd generation prototype taken by Michael A. and Liqing Zhou.

· 2010-12-11 Sat - Note-Taker 3.2 Repair Photos, 2010-12-15 Wed - Note-Taker 3.2 Repair, 2010-12-30 Thu - Note-Taker 3.2 Repair – Photos of electrical and mechanical troubleshooting of the 3.2G prototype.

· 2010-12-15 Wed - End of Semester Note-Taker Team Photos incl. Liqing in Graduation Gear – Photos of the team as well as of the graduate of Industrial Design team member Liqing Zhou.

· 2011-03-06 Sun - Note-Taker Photos for Imagine Cup Video  - Stills for use in People's Choice award video for Imagine Cup USA 2011 finals.

· 2011-03-08,09 Tue,Wed - Note-Taker Imagine Cup Video Setup – Photos of team setting up for taking additional footage for Imagine Cup USA 2011 People's Choice video.

· 2011-03-10 Thu - Team Note-Taker Chatting – Team Note-Taker having a meeting.

· 2011-03-20 Sun - Note-Taker Team Photos for Imagine Cup US Finals – Team photos for Microsoft promotional material for Imagine Cup USA 2011 finals.

· 2011-04-02,03,04 Sat,Sun,Mon - Note-Taker 3.3G Construction – Photos of the construction of the second 3rd-generation Note-Taker prototype.  This was constructed the weekend before US finals as the first prototype was in the hands of the Industrial Designers Society of America for the International Design Excellence Awards competition.  Note the 3.3G's top and bottom halves use a split-shell design to make maintenance easier.

· 2011-04-08-12,Fri-Tue - Team Note-Taker @ Microsoft Imagine Cup US Finals  - Team member Michael Astrauskas's photos taken at the Imagine Cup USA 2011 finals.

· 2011-05-15-20 Sun-Fri - Microsoft Tech Ed in Atlanta – After winning the USA finals, the team was invited to have a booth to showcase the project at Microsoft's giant, annual training event Microsoft Tech Ed North America.  Team members Michael A. and Shashank went and met members of the technology community as well as researchers.

· 2011-05-24 Tue - David using the Note-Taker for NSF report – Photos of project founder David using the Note-Taker.  The photos were originally taken for an annual report to the National Science Foundation but have also been used for press material.

· 2011-06-21-23 Tue-Thu - Team Note-Taker in San Francisco – Photos of the team in San Francisco for a practice presentation to several business executives and enterpreneurs prior to the Imagine Cup World Finals in New York.  Team Note-Taker also met Team Lifelens (Windows Phone 7 category), Team Dragon (Windows Phone 7/Zune gaming), and team ICsquared (web-based gaming).

· 2011-07-07 to 14 - Imagine Cup world finals in New York – Michael A.'s photos of the Imagine Cup World finals in New York City, as well as photos of the city itself.

· IC US 2011 - From IC Flickr – Photos, taken by Microsoft staff and placed on the Microsoft Imagine Cup Flickr site, featuring Team Note-Taker.

· Imagine Cup World 2011 photos from Flickr – Photos, taken by Microsoft and put on Flickr, of the Imagine Cup World Finals in New York City.

· Prototypes – Photos of the development of the first through third Note-Taker prototypes

· Qian's Photos – Team member Qian Yan's photos from the Imagine Cup USA 2011 finals in Seattle and World finals in New York City.

***1-sided scans to sort

***2-sided scans to sort

This material is based in part upon work supported by the National Science Foundation under Grant Number IIS-0931278. 

