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ABSTRACT 
Imagine surfing and doing what you normally would do with a computer, now on a surface of a table, without mouse or any pointer device but your fingers. Surface technology we seen in Minority Report and some other futuristic movie came through. Watch the video below to get impressed. I particularly like the part where images can be quickly retrieved by just putting a digital camera on the table. Images then can be transfer to another mobile device on the surface as easy as dragging them over. Now that’s what I call high technology. More photos and impressive video after jump.
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INTRODUCTION

Surface computing is a  platform that responds to natural hand gestures and real world objects. It has a 360-degree user interface, a 30-inch reflective surface with a XGA DLP projector underneath the surface which projects an image onto its underside, while five cameras in the machine's housing record reflections of infrared light from objects and human fingertips on the surface. The surface is capable of object recognition, object/finger orientation recognition and tracking, and is multi-touch and is multi-user. Users can interact with the machine by touching or dragging their fingertips and objects such as paintbrushes across the screen, or by placing and moving placed objects. This paradigm of interaction with computers is known as a natural user interface (NUI).

Surface has been optimized to respond to 52 touches at a time. During a demonstration with a reporter, Mark Bolger, the Surface Computing group's marketing director, "dipped" his finger in an on-screen paint palette, then dragged it across the screen to draw a smiley face. Then he used all 10 fingers at once to give the face a full head of hair.

Using the specially-designed barcode-style "Surface tags" on objects, Microsoft Surface can offer a variety of features, for example automatically offering additional wine choices tailored to the dinner being eaten based on the type of wine set on the Surface, or in conjunction with a password, offering user authentication.

A commercial Surface Computer unit is $12,500 (unit only), whereas a developer Microsoft Surface unit costs $15,000 and includes a developer unit, five seats and support.

Partner companies use the Surface in their hotels, restaurants, and retail stores. The Surface is used to choose meals at restaurants, plan vacations and spots to visit from the hotel room. Starwood Hotels plan to allow users to drop a credit card on the table to pay for music, books, and other amenities offered at the resort. In AT&T stores, use of the Surface include interactive presentations of plans, coverage, and phone features, in addition to dropping two different phones on the table and having the customer be able to view and compare prices, features, and plans. MSNBC's coverage of the 2008 US presidential election used Surface to share with viewers information and analysis of the race leading up to the election. The anchor analyzes polling and election results, views trends and demographic information and explores county maps to determine voting patterns and predict outcomes, all with the flick of his finger. In some hotels and casinos, users can do a range of things, such as watch videos, view maps, order drinks, play games, and chat and flirt with people between Surface tables.

What is Surface Computing?

Surface computing is a new way of working with computers that moves beyond the traditional mouse-and-keyboard experience. It is a natural user interface that allows people to interact with digital content the same way they have interacted with everyday items such as photos, paintbrushes and music their entire life: with their hands, with gestures and by putting real-world objects on the surface. Surface computing opens up a whole new category of products for users to interact with. 

Surface computing is a completely intuitive and liberating way to interact with digital content. It blurs the lines between the physical and virtual worlds. By using your hands or placing other unique everyday objects on the surface – such as an item you’re going to purchase at a retail store or a paint brush – you can interact with, share and collaborate like you’ve never done before. Imagine you’re out at a restaurant with friends and you each place your beverage on the table – and all kinds of information appears by your glass, such as wine pairings with a restaurant’s menu. Then, with the flick of your finger, you order dessert and split the bill. We really see this as broadening content opportunities and delivery systems. 

Surface computing is a powerful movement. In fact, it’s as significant as the move from DOS [Disk Operating System] to GUI [Graphic User Interface]. Our research shows that many people are intimidated and isolated by today’s technology. Many features available in mobile phones, PCs and other electronic devices like digital cameras aren’t even used because the technology is intimidating. Surface computing breaks down those traditional barriers to technology so that people can interact with all kinds of digital content in a more intuitive, engaging and efficient manner. It’s about technology adapting to the user, rather than the user adapting to the technology. Bringing this kind of natural user interface innovation to the computing space is what Surface Computing is all about. user interface innovation to the computing space is what Surface Computing is all about. 

ESSENTIAL FEATURE

Direct Interaction: The ability to "grab" digital

information with hands - interacting with

touch/gesture, not with a mouse or keyboard.

Multi–Touch: The ability to recognize multiple points

of contact at the same time, not just one (Ex. one

finger, like with most touch screens), but dozens.

Multi–User: The Surface’s screen is horizontal,

allowing many people to come together around it

and experience a “collaborative, face–to–face

computing experience”.

Object Recognition: Physical objects can be placed

on the Surface’s screen to “trigger different types of

digital responses” (Ex. cell phones, cameras, & glasses

of wine). 

From Prototype to Product
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The next phase of the development of Surface focused on continuing the journey from concept to product. Although much of what would later ship as Surface was determined, there was significant work to be done to develop a market-ready product that could be scaled to mass production. 

In early 2006, Pete Thompson joined the group as general manager, tasked with driving end-to-end business and growing development and marketing. Under his leadership, the group has grown to more than 100 employees. Today Surface has become the market-ready product once only envisioned by the group, a 30-inch display in a table- like form factor that’s easy for individuals or small groups to use collaboratively. The sleek, translucent surface lets people engage with Surface using touch, natural hand gestures and physical objects placed on the surface. Years in the making, Microsoft Surface is now poised to transform the way people shop, dine, entertain and live. This is a radically different user-interface experience than anything and it’s really a testament to the innovation that comes from marrying brilliance and creativity. 

Key attributes of Surface Computing: 

Surface computing features four key attributes: 

• Direct interaction. Users can actually “grab” digital information with their hands and interact with content through touch and gesture, without the use of a mouse or keyboard. 

• Multi‐touch contact. Surface computing recognizes many points of contact simultaneously, not just from one finger as with a typical touch screen, but up to dozens and dozens of items at once. 

• Multi‐user experience. The horizontal form factor makes it easy for several people to gather around surface computers together, providing a collaborative, face‐to‐face computing experience. 

• Object recognition. Users can place physical objects on the surface to trigger 

different types of digital responses, including the transfer of digital content. 

Technology behind Surface Computing: 

Microsoft Surface uses cameras to sense objects, hand gestures and touch. This 

user input is then processed and displayed using rear projection. Specifically: 

Microsoft Surface uses a rear projection system which displays an image onto the 

underside of a thin diffuser. 

Objects such as fingers are visible through the diffuser by series of infrared–sensitive 

cameras, positioned underneath the display. 

An image processing system processes the camera images to detect fingers, custom 

tags and other objects such as paint brushes when touching the display. 

The objects recognized with this system are reported to applications running in the 

computer so that they can react to object shapes, 2D tags, movement and touch. 

One of the key components of surface computing is a "multitouch" screen. It is an idea that has been floating around the research community since the 1980s and is swiftly becoming a hip new product interface — Apple's new iPhone has multitouch scrolling and picture manipulation. Multitouch devices accept input from multiple fingers and multiple users simultaneously, allowing for complex gestures, including grabbing, stretching, swiveling and sliding virtual objects across the table. And the Surface has the added advantage of a horizontal screen, so several people can gather around and use it together. Its interface is the exact opposite of the personal computer: cooperative, hands- on, and designed for public spaces. 

The Hardware: 

Essentially, Microsoft Surface is a computer embedded in a medium-sized table, with a large, flat display on top that is touch-sensitive. The software reacts to the touch of any object, including human fingers, and can track the presence and movement of many different objects at the same time. In addition to sensing touch, the Microsoft Surface unit can detect objects that are labeled with small "domino" stickers, and in the future, it will identify devices via radio-frequency identification (RFID) tags. 

The demonstration unit I used was housed in an attractive glass table about three feet high, with a solid base that hides a fairly standard computer equipped with an Intel Core 2 Duo processor, an AMI BIOS, 2 GB of RAM, and Windows Vista. The team lead would not divulge which graphics card was inside, but they said that it was a moderately- 

powerful graphics card from either AMD/ATI or NVIDIA. 
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1) Screen: A diffuser turns the Surface's acrylic tabletop into a large horizontal 

"multitouch" screen, capable of processing multiple inputs from multiple users. The 

Surface can also recognize objects by their shapes or by reading coded "domino" tags. 

(2) Infrared: Surface's "machine vision" operates in the near-infrared spectrum, using an 

850-nanometer-wavelength LED light source aimed at the screen. When objects touch the tabletop, the light reflects back and is picked up by multiple infrared cameras with a net resolution of 1280 x 960. 

(3) CPU: Surface uses many of the same components found in everyday desktop 

computers — a Core 2 Duo processor, 2GB of RAM and a 256MB graphics card. Wireless communication with devices on the surface is handled using WiFi and Bluetooth antennas (future versions may incorporate RFID or Near Field Communications). The underlying operating system is a modified version of Microsoft Vista. 

(4) Projector: Microsoft's Surface uses the same DLP light engine found in many rear- 

projection HDTVs. The footprint of the visible light screen, at 1024 x 768 pixels, is actually smaller than the invisible overlapping infrared projection to allow for better recognition at the edges of the screen. 

System software: 

Microsoft Surface works much like another Microsoft product, Media Center, in that the main application runs on top of Windows and takes over the whole screen. Like Media Center, it is designed to be difficult to exit the application without using a mouse or keyboard. I asked if the Surface team considered allowing the user to drop into Windows mode while retaining the touch functionality, but they felt that the product worked better if it stayed in this mode. 

The various demonstration programs are accessed from a main menu, which scrolls left and right in an endless loop. The user moves the selection by swiping back and forth and selects an application with a single tap. This works reasonably well and feels quite natural. When an application is selected, a swirly purple ring appears in the center of the screen to indicate that the program is loading. 

There were eight different programs available: Water, Video Puzzle, Paint, Music, Photos, Casino, a T-Mobile demonstration app, and Dining. Much of the software was written using Microsoft's WPF (Windows Presentation Foundation), though the XNA development toolkit, a framework originally created for writing PC and Xbox 360 games, is also supported. XNA allows programmers to use managed code written in C# to manipulate various DirectX features; managed code frees the programmer from worrying about handling memory, allocating and discarding memory automatically. This approach has allowed Microsoft and its partners to write impressive-looking demonstration programs for Surface more quickly than would otherwise be possible.

Features: 

Multi-touch display. The Microsoft Surface display is capable of multi-touch 

interaction, recognizing dozens and dozens of touches simultaneously, including 

fingers, hands, gestures and objects. 
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