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Abstract--Augmented reality (AR) produces a 

particularly powerful user interface (UI) to 

context-aware computing environments. AR 

systems integrate virtual information into a 

person’s physical environment so that he or she 

will perceive that information as existing in 

their surroundings. The ultimate goal of AR is 

to create a system such that no user ‘CANNOT’ 

tell the difference between the real world and 

the virtual augmentation of it. An AR system 

supplements the real world with virtual 

(computer-generated) objects that appear to 

coexist in the same space as the real world. It is 

a tool which allows one or many viewers to 

enhance their field of view with virtual 

elements usually generated by a computer. The 

technology required for augmented reality 

comes in three parts: ‘Display’ that includes 

handheld and head mounted, ‘Viewpoint 

tracking’ that include magnetic, ultrasonic, and 

computer vision and, ‘Image Generation’. 

keywords: Augmented Reality (AR), User 

Interface (UI). 

INTRODUCTION 

Computers are becoming increasingly portable 

and ubiquitous, as recent progress in hardware 

technology has produced computers that are 

small enough to carry easily or even to wear. 

However, these computers often referred to as 

PDAs (Personal Digital Assistant) or palmtops 

are not suitable for traditional user-interface 

techniques such as the desk-top metaphor or 

the WIMP (window, icon, mouse, and a pointing 

 

are not suitable for traditional user-interface 

techniques such as the desk-top metaphor or 

the WIMP (window, icon, mouse, and a pointing 

device) interface. The fundamental limitations 

of GUIs are: Explicit operations, Unaware of the 

real world situations, Gaps between the 

computer world and the real world[1-6]. 

Inorder to address these problems, a research 

field called computer augmented environments 

has been emerged. Augmented reality (AR) is a 

variant of virtual reality that uses see-through 

head mounted displays to overlay computer 

generated images on the user's real sight. AR 

systems currently developed use only locational 

information to generate images. This is because 

the research focus of AR is currently on 

implementing correct registration of 3D images 

on a real scene. However, by incorporating 

other external factors such as real world IDs, the 

usefulness of AR could be much more improved. 

Our preliminary approach: To activate the 

world. We call our work Augmented reality. This 

is different from ubiquitous computing which 

means filling the world with computers.With 

mobile, wearable computers, users can access 

information without having to leave their work 

place[7-11]. They can manipulate and examine 

real objects and simultaneously receive 

additional information about them or the task at 

hand. Using Augmented Reality technology, the 

information is presented three-dimensionally 

integrated into the real world. Exploiting 

people's visual and spatial skills to navigate in a 

three-dimensional world, 
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Augmented Reality thus constitutes a 

particularly promising new user interface 

paradigm[12-16]. This is a new and exciting way 

for users to interact with computers. The output 

of the computer is no longer confined to a 

desktop monitor or the screen of a palm 

computer. Instead, it can be integrated directly 

into the environments that surround us.  

AUGMENTED INTERACTION 

Augmented Interaction is a style of human-

computer interaction that aims to reduce 

computer manipulations by using environmental 

information as implicit input. With this style, the 

user will be able to interact with a real world 

augmented by the computer's synthetic 

information 

 

Figure: A comparison of HCI styles 

.The user's situation will be automatically 

recognized by using a range of recognition 

methods that will allow the computer to assist 

the user without having to be directly instructed 

to do so. The user's focus will thus not be on the 

computer, but on the real world. The 

computer's role is to assist and enhance 

interactions between humans and the real 

world. Many recognition methods can be used 

with this concept. Time, location, and object 

recognition using computer vision are possible 

examples. Also, we can make the real world 

more understandable to computers, by putting 

some marks or IDs (bar-codes, for example) on 

the environment.  

AUGMENTING THE WORLD 

 

The basic idea of augmented reality is to 

superimpose graphics, audio and other sense 

enhancements over a real-world environment in 

real-time.Augmented reality is far more 

advanced than any technology you've seen in 

television broadcasts, although early versions of 

augmented reality are starting to appear in 

televised races and football games, such as 

Racef/x and the super-imposed first down line, 

both created by SporTVision[17]. 

Here are the three components needed to make 

an augmented-reality system work:  

 head-mounted display 

 tracking system 

 mobile computing power 

Head-mounted Displays 

Just as monitors allow us to see text and 

graphics generated by computers, head-

mounted displays (HMDs) will enable us to view 

graphics and text created by augmented-reality 

systems.There are two basic types of HMDS: 

 video see-through 

 optical see-through 

The "see-through" designation comes from 

the need for the user to be able to see the
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real world view that is immediately in front 

of him even when wearing the HMD. 

Video see-through displays block out the 

wearer's surrounding environment, using small 

video cameras attached to the outside of the 

goggles to capture images. On the inside of the 

display, the video image is played in real-time 

and the graphics are superimposed on the 

video.Most companies who have made optical 

see-through displays have gone out of business. 

Sony makes a see-through display that some 

researchers use, called the Glasstron[17-19]. 

One way to implement Augmented Reality is 

with an optical see-through Head-Mounted 

Display. This device places optical combiners in 

front of the user's eyes. The combiners let light 

in from the  

real world, and they also reflect light from 

monitors displaying graphic images. The result is 

a combination of the real world and a virtual 

world drawn by the monitors.  

NaviCam has two hardware configurations. One 

is a palmtop computer with a small CCD camera, 

and the other is a head-up display with a head-

mounted camera. Both configurations use the 

same software[20]. The palmtop configuration 

extends the idea of position sensitive PDAs. The 

head-up configuration is a kind of video see-

through HMD, but it does not shield the user's 

real sight. Both configurations allow the user to 

interact directly with the real world and also to 

view the computer augmented view of the real 

world. The system uses color-codes to 

recognizereal world situations. The color code is 

a sequence of color stripes (red or blue) printed 

on paper that encodes an ID of a real world 

object. For example, the color code on the door 

of the office identifies the owner of the office. 

 

Figure 2: Palmtop configuration and head-up 

configuration. 

NAVICAM  

As an initial attempt to realize the idea of 

Augmented Interaction, a prototype system 

called NaviCam (NAVIgationCAMera) is 

developed. NaviCam is a portable computer 

with a small video camera to detect real-world 

situations. This system allows the user to view 

the real world together with context sensitive 

information generated by the computerimage. 

By detecting a specific color code, NaviCam can 

recognize where the user is located in the real 

world, and what kind of object the user is 

looking at. The figure below shows the 

information flow of this system[21-24]. First, the 

system recognizes a color code through the 

camera. Image processing is performed using 

software at a rate of 10 frames per second. 

Next, NaviCam generates a message based on 
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that real world situation. Currently, this is done 

simply by retrieving the database record 

matching the color-coded ID. Finally, the system 

superimposes a message on the captured video 

image. 

 

Figure: The system architecture of NaviCam. 

Using a CCD camera and an LCD display, the 

palmtop NaviCam presents the view at which 

the user is looking as if it is a transparent board. 

We coined the term magnifying glass metaphor 

to describe this configuration. While a real 

magnifying glass optically enlarges the real 

world, our system enlarges it in terms of 

information[25-29].  

Figure: The magnifying glass metaphor 

Just as with real magnifying glasses, it is easy to 

move NaviCam around in the environment, to 

move it toward an object, and to compare the 

real image and the information-enhanced 

image.  

APPLICATIONS 

Augmented Museum 

 

The figure shows a sample snapshot of a 

NaviCam display. The system detects the ID of a 

picture, and generates a description of it. 

Suppose that a user with a NaviCam is in a 

museum and looking at a picture. NaviCam 

identifies which picture the user is looking at 

and displays relevant information on the screen. 

This approach has advantages over putting an 

explanation card beside a picture. Since 

NaviCam is a computer, it can generate 

personalized information depending on the 

user's age, knowledge level, or preferred 

language. Contents of explanation cards in 

today's museums are often too basic for experts 

or too difficult for children or overseas visitors.  

NaviCam overcomes this problem by displaying 

information appropriate for the owner. 

Active Paper Calendar 
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The figure shows another usage of NaviCam. By 

viewing a calendar through NaviCam, you can 

see your own personal schedule on it. This is 

another example of getting situation specific 

and personalized information while walking 

around in real world environments[30-32]. 

NaviCam can also display information shared 

among multiple users. For example, you could 

put your electronic annotation or voice notes on 

a (real) bulletin board via NaviCam. This 

annotation can then be read by other NaviCam 

equipped colleagues. 

 

Active Door 

 

This is a NaviCam version of the active door 

which tells a visitor where the occupier of the 

office is currently, and when he/she will come 

back. The system allows the office occupier to 

leave a video message to be displayed on arrival 

by a visitor (through screen). 

Ubiquitous Talker 

An extended version of NaviCam that allows the 

user to operate the system with voice 

commands, called Ubiquitous Talker has been 

developed. Ubiquitous Talker is composed of 

the original NaviCam and a speech dialogue 

subsystem. The speech subsystem has speech 

recognition and voice synthesis capabilities. The 

NaviCam subsystem sends the detected color 

code ID to the speech subsystem. The speech 

subsystem generates a response (either voice or 

text) based on these IDs and spoken commands 

from the user. The two subsystems 

communicate with each other through UNIX 

sockets. An experimental application developed 

using Ubiquitous Talker is called the augmented 

library. In this scenario, Ubiquitous Talker acts 

as a personalized library catalogue. The user 

carries the NaviCam unit around the library and 

the system assists the user to find a book, or 

answers questions about the books in the 

library. 

Tracking and Orientation 

The biggest challenge facing developers of 

augmented reality is the need to track the user’s 

surroundings. There's also the additional 

problem of tracking the movement of users' 

eyes and heads. A tracking system has to 

recognize these movements and project the 

graphics related to the real-world environment 

the user is seeing at any given moment. Tracking 

is easier in small spaces than in large spaces. 

The HiBall Tracking System shown in figure 

below is an optoelectronic system made of two 

parts namely six user-mounted optical sensors 

and infrared-light-emitting diodes (LEDs) 
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embedded in special ceiling panels, both to 

track movements over a short range. 

 

Augmented Reality on a cell phone 

We suggest a new method to implement 

augmented reality in a pocket form factor like a 

cell phone i.e. to create virtual characters on a 

cell phone, which is smaller than a typical 

PDA[33-35]. 

The figure shown is a way to show a virtual 

character on an i-mate SP5 cell phone, and 

when you move around with the cell phone, it 

appears that you're floating around this virtual 

character in 3D. Other people with cell phones 

can also see this character from their points of 

view.  

Augmented Reality vs. Ubiquitous Computing 

Augmented Interaction has similarities to 

ubiquitous computers. These approaches all aim 

to create a computer augmented real 

environment rather than building a virtual 

environment in a computer. The main difference 

between ubiquitous computing and Augmented 

Interaction is in the approach. Augmented 

Interaction tries to achieve its goal by 

introducing a portable or wearable computer 

that uses real world situations as implicit 

commands. Ubiquitous computing realizes the 

same goal by spreading a large number of 

computers around the environment. 

These two approaches are complementary and 

can support each other. We believe that in 

future, human existence will be enhanced by a 

mixture of the two; ubiquitous computers 

embodied everywhere, and a portable computer 

acting as an intimate assistant. One problem 

with using ubiquitous computers is reliability. In 

a ubiquitous computers world, each computer 

has a different functionality and requires 

different software. It is essential that they 

collaborate with each other. Another problem is 

cost. Although the price of computers is getting 

down rapidly, it is still costly to embed a 

computer in every document in an office. 

In contrast to ubiquitous computers, NaviCam's 

situation aware approach is a low cost and 

potentially more reliable alternative to 

embedding a computer everywhere[36]. 

 

Conclusion 

In this paper, we proposed a simple but 

effective method to realize computer 

augmented environments. The proposed 

augmented interaction style focuses on human-

real world interaction and not just human-

computer interaction. It is designed for the 

highly portable and personal computers of the 

future, and concentrates on reducing the 

complexity of computer operation by accepting 

real world situations as implicit input. We also 

reported on our prototype system called 

NaviCam, which is an ID-aware palmtop system, 

described some applications to show the 

possibilities of the proposed interaction style 

and the implementation of AR on a cell phone. 

On the spectrum between virtual reality, which 

creates immersible, computer-generated 

environments, and the real world, augmented 

reality is closer to the real world. Augmented 

reality adds graphics, sounds, haptics and smell 

to the natural world as it exists. We can expect 
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video games to drive the development of 

augmented reality, but this technology will have 

countless applications. Everyone from tourists 

to military troops will benefit from the ability to 

place computer-generated graphics in their field 

of vision. Augmented reality will truly change 

the way we view the world. 
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