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ABSTRACT
Brain computer interface technology represents a highly growing field of research with application systems. Its
contributions in medical fields range from prevention to neuronal rehabilitation for serious injuries. Mind
reading and remote communication have their unique fingerprint in numerous fields such as educational, selfregulation, production, marketing, security as well as games and entertainment. It creates a mutual
understanding between users and the surrounding systems. This paper shows the application areas that could
benefit from brain waves in facilitating or achieving their goals using FPGA based Brain Computer Interface
System.
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I INTRODUCTION
A brain-computer interface (BCI) is a new communication channel between the human brain and a digital
computer. The ambitious goal of a BCI is finally the restoration of movements, communication and
environmental control for handicapped people. An electroencephalogram (EEG) based brain-computer interface
was connected with a Virtual Reality system in order to control a smart home application. It offers an alternative
to natural communication and control. It is an artificial system that bypasses the body’s normal efficient
pathways, which are the neuromuscular output channels. Different brain states are the result of different patterns
of neural interaction. These patterns lead to waves characterized by different amplitudes and frequencies. This
neural interaction is done with multiple neurons. Every interaction between neurons creates a minuscule
electrical discharge. This project deals with the signals from brain. Different brain states are the result of
different patterns of neural interaction. These patterns lead to waves characterized by different amplitudes and
frequencies. The signal generated by brain was received by the brain sensor and it will divide into packets and
the packet data transmitted to wireless medium (blue tooth).The wave measuring unit will receive the brain
wave raw data and it will convert into signal using MATLAB gui platform. Then the instructions will be
sending to the home section to operate the modules (bulb, fan). The project operated with human brain

419 | P a g e

assumption and the on off condition of home appliance is based on changing the muscle movement with
blinking.
The architecture of the system mainly consists of three main components as shown in Fig.1, the FPGA, and the
remote devices and sensors. An interface circuit has been designed which includes sensors as input devices and
220 volt lamp as an output devices which represents the controlled devices. BCI is interface with FPGA.
According to Brain sensing, signals are sent to FPGA. The receiver unit will receive these commands from
Brain wave Sensor those are given to FPGA. According to that our required fan and motor will be enabled.
According to blinking level and meditation level that home automation section will be controlled.

Fig.1 FPGA Based Brain Interface System

II. DEVELOPMENT of BCI
Initially, Connect Brain wave sensor to the Level analysis platform (Personal Computer) through Bluetooth.
Electroencephalography (EEG) is the measurement of electrical activity in the living brain .A brainwave sensor
MW001is used to analyse the EEG signals. This design discusses about processing and recording the raw EEG
signal from the Mind Wave sensor in the MATLAB environment and through Zigbee transmission control.
Mind wave sensors are not used in clinical use, but are used in the Brain Control Interface (BCI) and
neurofeedback (one of biofeedback types). The BCI is a direct communication pathway between the brain and
an external device. Now Connect the brain wave sensor around the head chose the software and install App
central for mind wave. Fig.2 shows the brain wave signals.
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Fig.2. Recording of Brain Wave Signals.
Connect the FPGA kit to the PC using the USB port. FPGA kit is connected to the PC via COM port COM3.The
COM port is detected though the device manger under the properties of my computer. Fig.4 and Fig.5 shows the
FPGA based system developed for brain interface system.

Fig. 3 Matlab Code and the Blink and Attention Values on the Screen

Fig.4. FPGA Kit with Motor and Light
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In this project both Fan and light are controlled by the blink values of eyes. The blink values of eyes give the
attention values. If the attention value is more than 30 the light is ON and if the attention value is further more
Motor is ON. In this way both the home appliances are controlled by the eye blinks. If the attention value is less
than 30, it is calculated as meditation value.

Fig.5 Controlling of Motor and Bulb on the pop up screen and amplitude and frequency of the
generated brain wave signals

IV. CONCLUSION
BCI has been used for controlling the Fan and light of the house using the brain wave signals which are sensed
by the Brian wave sensor. This brain wave sensor is connected to the analysis platform through Bluetooth. The
signals that are detected as eye blink signals by the surface electrode in terms of electrical signals are monitored
on the Neurosky app.The system has been designed and implemented in hardware using Matlab and Xilinx
Spartan 3E FPGA. The system is suitable for a real time monitoring in home security as well as controlling and
sensing in home automation with large number of controlled devices. The design was simulated and working
operation of the whole system is verified.

REFERENCES
[1] http://en.wikipedia.org/wiki/Brain%E2%80%93computer_interface
[2] Wu, Bing-Fei, Peng, Hsin-Yuan; Chen, Chao-Jung “A practical home security system via mobile phones”,
WSEAS Transactions onCommunications, v 5, 2006, pp. 1061-1066.
[3] Wayne Wolf, FPGA-Based System Design, Prentice Hall, 2005.
[4] Cho, Joon-Sic, Park, Seon-Ho; Han, Young-Ju; Chung, Tai- Myoung “CAISMS: A context-aware integrated
security management system for smart home”, 9th International Conference on Advanced Communication
Technology,ICACT, 2007, pp. 531-536.
[5] Kim, EungSoo, Kim, Min Sung, “Design and fabrication of security and home automation system”, ICCSA
2006, International Conference omputational Science and Its Applications, Proceedings - Part III, 2006, pp. 3137.

422 | P a g e

[6] Fujiyama Hiroyuki, “System-on-a-chip with security modules for network home electric appliances” Fujitsu
Scientific and Technical Journal, v 42, n 2 System-on-a-Chip, 2006, pp. 227 233.
[7] LuoRen C., Hsu Te Y., Lin Tung Y., Su, Kuo L., ” The development of intelligent home security robot”
Proceedings of the 2005 IEEE International Conference on Mechatronics, ICM '05, 2005, pp. 422-427.
[8] Yang Lili, Yang Shuang-Hua, Yao Fang, “Safety and security of remote monitoring and control of
intelligent home environments”, Proceedings - IEEE International Conference on Systems, Man and
Cybernetics, 2007, p 1149-1153.
[9] Sin-Min Tsai, Po-Ching Yang, Shyi-Shiou Wu, Shya-Shiow Sun, “A Service of Home Security System on
IntelligentNetwork”, IEEE Transactions on Consumer Electronics, Vol. 44, No. 4, 1998, pp. 1360- 1366.
[10] J.G. Vinson etc., “Secure- Way an Affordable Home Security System”. Proceedings, the Institute of
Electrical and Electronics Engineers 28th Annual 1994 International Carnahan Conference on Security
Technology, IEEE, 1994, pp. 144-146.
[11] Eddie M.C. Wong, “A Phone-Based Remote Controller for Home and Office Automation”. IEEE
Transactions on Consumer Electronics, Vo1.40, No.1, February 1994, pp. 28-34.
[12] A. Alheraish, “Design and Implementation of Home Automation System,” IEEE Transactions on
Consumer Electronics, vol. 50, no. 4, Nov. 2004, pp. 1087-1092.
[13] H. Kanma, N. Wakabayashi, R. Kanazawa, H. Ito, “Home Appliance Control System over Bluetooth with a
Cellular Phone,” IEEE Transactions on Consumer

423 | P a g e

