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Abstract
Earlier people used to guess what was going on in others mind by their face expressions. But nowadays it’s not possible to say
something about one’s mood and what’s going on in their mind. Computer which is used for doing works can also be used to know
the Physical and emotional expressions of humans which is made possible by “BLUE EYES” technology. In this people team up
with Computers. The PC can talk, listen or shriek so anyone might hear with the assistance of discourse acknowledgment and
facial acknowledgment systems, Computers accumulates data from the clients and begins cooperating with them as indicated by
their state of mind varieties. Computer perceives your passionate levels by a basic touch on the mouse and it can communicate
with us as a close accomplice. The machine feels your nearness; confirms your personality and begins collaborating with you and
even it will dial and call to your home at any critical circumstances. This all is occurring with this "Blue Eyes" technology. This
technology makes use of Bluetooth and other developing technologies. “BLUE EYES” can create miracles in the near future. This
paper gives the over view of this technology. This technology has both hardware and software. Hardware consists of two parts-1)
Data Acquisition Unit.2) Central System Unit. Data Acquisition Unit is a mobile part of the system. They fetch the physiological
data from the sensor and send it to the central system to be proceed. For accomplishing the task the device must manage wireless
Bluetooth connection (connection establishment, authentication and termination). Central System Unit hardware is the second peer
of the wireless connection. The box contains a Bluetooth module and a PCM codec for voice data transmission. The module is
interfaced to a PC using a parallel, serial and USB cable. The audio data is accessible through standard mini-jack sockets over
view of central system unit. The task of BLUE EYE software is to look after working operators' physiological condition. The
software performs real time buffering of the incoming data, real-time physiological data analysis and alarm triggering to assure
instant reaction on the operator’s condition change.
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__________________________________________________________________________________________________

I. INTRODUCTION
BLUE EYES has many applications. On the grounds of plethysmograph signal taken from the forehead skin surface, the system
computes heart beat rate and blood oxygenation. The Blue Eyes system checks above parameters against abnormal (e.g. a low level
of blood oxygenation or a high pulse rate) or undesirable (e.g. a longer period of lowered visual attention) values, trigger defined
alarms when necessary. Like any other machine, this system also has advantages and disadvantages. Advantages includes functions
like visual attention monitoring (eye motility analysis), physiological condition monitoring (pulse rate, blood oxygenation),
operator's position detection (standing, lying),wireless data acquisition using Blue tooth technology, real-time user-defined alarm
triggering, physiological data, operator's voice and overall view of the control room recording, recorded data playback. Blue Eyes
system can be applied in every working environment requiring permanent operator's attention. The main disadvantage of this
system is it can create conflicts between persons. In future it is possible to create a computer which can interact with us as we
interact each other with the use of blue eye technology. It seems to be a fiction, but it will be the life lead by “BLUE EYES” in the
very near future. Ordinary household devices -- such as televisions, refrigerators, and ovens -- may be able to do their jobs when
we look at them and speak to them.
Nowadays guessing someone’s mood so easily can be made possible by using “BLUE EYE” technology. It is possible to
create a computer which can interact with each other. For example imagine in a fine morning you walk on to your computer room
and switch on your computer, and then it tells you “Hey friend, good morning you seem to be a bad mood today. And then it opens
your mailbox and shows you some of the mails and tries to cheer you. It seems to be a fiction, but it will be the life lead by “BLUE
EYES” in the very near future. The name blue eye because, ‘BLUE’ means Bluetooth which enables reliable wireless
communication and ‘eyes ’gives lot of information from its movement. The basic idea behind this technology is to give the
computer the human power. We all have some perceptual abilities. That is we can understand each other’s feelings. For example
we can understand ones emotional state by analyzing his facial expression. If we add these perceptual abilities of human to
computers, it would enable computers to work together with human beings as intimate partners. “BLUE EYES” technology aims
at creating computational machines that have perceptual and sensory ability like that of human beings.
Animal survival depends on highly developed sensory abilities. Likewise, human cognition depends on highly developed
abilities to perceive, integrate, and interpret visual, auditory, and touch information. Without a doubt, computers would be much
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more powerful if they had even a small fraction of the perceptual ability of animals or humans. Adding such perceptual abilities to
computers would enable computers and humans to work together more as partners. Toward this end, the Blue Eyes aims at creating
computational devices with the sort of perceptual abilities that people take for granted. Blue eyes are being developed by the team
of Poznan University of technology and Microsoft.
A.
–
–
–
–
–
–

Key Features of Blue Eyes
Visual attention monitoring (eye motility analysis).
Physiological condition monitoring (pulse rate, blood oxygenation).
Operator’s position detection (standing, lying).
Wireless data acquisition using Bluetooth technology.
Real-time user-defined alarm triggering.
Physiological data, operator's voice and overall view of the control room recording recorded data playback.

Fig. 1: operating blue eyes

How can we make computers "see" and "feel"? Blue Eyes uses sensing technology to identify a user's actions and to extract key
information. This information is then analyzed to determine the user's physical, emotional, or informational state, which in turn
can be used to help make the user more productive by Blue Eyes-enabled television could become active when the user makes eye
contact, at which point the user could then tell the television to "turn on". This paper is about the hardware, software, benefits and
interconnection of various parts involved in the “blue eye” technology.

II. WORKING
The major parts in the Blue eye system are Data Acquisition Unit and Central System Unit. The tasks of the mobile Data
Acquisition Unit are to maintain Bluetooth connections, to get information from the sensor and sending it over the wireless
connection, to deliver the alarm messages sent from the Central System Unit to the operator and handle personalized ID cards.
Central System Unit maintains the other side of the Bluetooth connection, buffers incoming sensor data, performs on-line data
analysis, records the conclusions for further exploration and provides visualization interface.

Fig. 2: Overall system diagram
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III. PART OF BLUE EYE TECHNOLOGY
The main parts in the Blue eye system are:
1) Data Acquisition Unit
2) Central System Unit
– Data Acquisition Unit (DAU)
Physiological data from the sensor and to send it to the central system to be processed. To accomplish the task the device must
manage wireless Bluetooth connections (connection establishment, authentication and termination). Personal ID cards and PIN
codes provide operator's authorization. Communication with the operator is carried on using a simple 5-key keyboard, a small LCD
display and a beeper. When an exceptional situation is detected the device uses them to notify the operator. Voice data is transferred
using a small headset, interfaced to the DAU with standard mini-jack plugs.

Fig. 3: Physiological data sensor

Fig. 4: Jazz multisensory

– Central System Unit (CSU)
Bluetooth module and a PCM codec for voice data transmission. The module is interfaced to a PC, using a parallel, serial and USB
cable. The audio data is accessible through standard mini jack sockets. To program operator's personal ID cards we developed a
simple programming device. The programmer is interfaced to a PC using serial and PS/2(power source) ports. Inside, there is
Atmel 89C2051microcontroller, which handles UART transmission and I2C EEPROM (ID card) programming. The four main
CSU modules are Connection Manager, Data Analysis, Data Logger and Visualization.

IV. HARDWARE
MC145483 –13bit PCM codec
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Jazz Multisensor interface
Beeper and LED indicators, 6AA batteries and voltage level monitor

Fig. 5: system overview of BLUE EYE hardware

V. TYPES OF USERS
Users belong to three categories:
– Operators
– Supervisors
– System administrators
A.
–
–
–
–
–

Operators
Operator is a person whose physiological parameters are supervised.
The operator wears the DAU.
The only functions offers to the operator are Authorization to the system and receiving alarm alerts.
Authorization: Operator has to enter his personal PIN into DAU, if PIN is accepted, authorization is said to be complete.
Receiving Alerts: This function supplies the operator with the most important alerts about his and his co-workers’ condition
and mobile device state.

B. Supervisors
He is the person responsible for analyzing operators’ condition and performance.
The supervisor receives tools for inspecting present values of the parameters (on-line browsing)as well as browsing the results of
the long-term analysis (off-line browsing).
C.
–
–
–
–

System Administrator
He is the user that maintains the system.
The administrator is delivered tools for adding new operators to the database. Defining alarm conditions.
Configuring logging tools.
Creating new analyzer modules.

VI. SOFTWARE
Blue Eyes software's main task is to look after working operators' physiological condition. To assure instant reaction on the
operators' condition change the software performs real time buffering of the incoming data, real-time physiological data analysis,
alarm triggering. The Blue Eyes software comprises several functional modules System core facilitates the transfers flow between
other system modules (e.g. transfers raw data from the Connection Manager to data analyzers, processed data from the data
analyzers to GUI controls, other data analyzers, data logger).The System Core fundamental are single-producer-multi-consumer
thread safe queues. Any number of consumers can register to receive the data supplied by a producer. Every single consumer can
register at any number of producers, receiving therefore different types of data. Naturally, every consumer may be a producer for
other consumers. This approach enables high system scalability – new data processing modules (i.e. filters, data analyzers and
loggers) can be easily added by simply registering as a costumer Connection Manager is responsible for managing the wireless
communication between the mobile Data Acquisition Unit the central system. The Connection Manager handles communication
with the CSU hardware- Searching for new devices in the covered range, establishing Bluetooth connections Connection.
Data Analysis module performs the analysis of the raw sensor data in order to obtain information about the operator’s
physiological condition. The separately running Data Analysis module supervises each of the working operators.
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The module consists of a number of smaller analyzers extracting different types of information. Each of the analyzers
registers at the appropriate Operator Manager or another analyzer as a data consumer and, acting as a producer, provides the results
of the analysis. The most important analyzers are:
– Saccade detector - monitors eye movements in order to determine the level of attention
– Pulse rate analyzer - uses blood oxygenation signal to compute operator's pulse rate
– Custom analyzers – recognize other behaviors than those which are built-in the system.
The new modules are created using C4.5 decision tree induction algorithm. Visualization module provides a user interface
for the supervisors. It enables them to watch each of the Working operator’s physiological condition along with a preview of
selected video source and related sound stream. All the incoming alarm messages are instantly signaled to the supervisor.
The Visualization module can be set in an off-line mode, where all the data is fetched from database. Watching all the
recorded physiological parameters, Alarms, video and audio data the supervisor is able to reconstruct the course of the selected
operator’s duty. The physiological data is presented using a set of custom-built GUI controls:
– A pie-chart used to present a percentage of time the operator was actively acquiring the visual information
– A VU-meter showing the present value of a parameter time series displaying a history of selected parameters' value.

VII.

TOOLS USED

During the implementation of the DAU there was a need of a piece of software to establish and test Bluetooth connections.
Therefore a tool had been created called Blue Dentist. The tool provides support for controlling the currently connected Bluetooth
device. Its functions are: local device management and connection management. To test the possibilities and performance of the
remaining parts of the Project Kit (computer, camera and database software)Blue Capture had been created .The tool supports
capturing video data from various sources (USB web-cam, industrial camera) and storing the data in the MS SQL Server database.
Additionally, the application performs sound recording. After filtering and removing insignificant fragments (i.e. silence) the audio
data is stored in the database. Finally, the program plays the recorded audio-visual stream. The software was used to measure
database system performance and to optimize some of the SQL queries. Since all the components of the application have been
tested thoroughly they were reused in the final software, which additionally reduced testing time. A simple tool was created for
recording Jazz Multisensor measurements. The program reads the data using a parallel port and writes it to a file.

Fig. 6: Blue Dentist

Fig. 7: Blue Capture
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VIII. APPLICATIONS
1) It can be used in the field of security & controlling, where the contribution of human operator required in whole time.
2) Engineers at IBM's office: SmartTags Research Center in San Jose, CA, report that a number of large retailers have
implemented surveillance systems that record and interpret customer movements, using software from Alma den’s blue Eyes
research project. Blue Eye is developing ways for computers to anticipate users' wants by gathering video data on eye
movement and facial expression. Your gaze might rest on a Web site heading, for example, and that would prompt your
computer to find similar links and to call them up in a new window. But the first practical use for the research turns out to be
snooping on shoppers.
3) Another application would be in the automobile industry. By simply touching a computer input device such as a mouse, the
computer system is designed to be able to determine a person's emotional state.

IX. FUTURE TRENDS IN BLUE EYE
–
–
–
–
–
–
–
–

It has the ability to gather information about you and interact with you through special techniques like facial recognition,
speech recognition, etc.
It can even understand your emotions at the touch of the mouse.
It can verify your identity, feel your presence, and start interacting with you.
The machine can understand what a user wants, where he is looking at, and even realize his physical or emotional states.
It realizes the urgency of the situation through the mouse.
For instance if you ask the computer to dial to your friend at his office, it understand
Situation and establishes a connection.
It can reconstruct the course of operator’s work.

X. CONCLUSION
Blue Eyes need for a real-time monitoring system for a human operator. The approach is innovative since it helps supervise the
operator not the process, as it is in presently available solutions. This system in its commercial release will help avoid potential
threats resulting from human errors, such as weariness, oversight, tiredness or temporal indisposition. In future it is possible to
create a computer which can interact with us as we interact each other with the use of blue eye technology. It seems to be a fiction,
but it will be the life lead by “BLUE EYES” in the very near future. Ordinary household devices -- such as televisions, refrigerators,
and ovens -- may be able to do their jobs when we look at them and speak to them.
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