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ABSTRACT

t This paper describe the method and circuit diagram for detection of fast eye movements.The present work aimed to actual 1

hardware circuit implementation of detection of fast horizontal eye movements.
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. INTRODUCTION Fig. 2. Opamp 50 Hz Notch filter Ciruit Diagram Simu-
The eye movements have attracted many researchers in lated in Multisim

the past. A seminal review of major types of eye movements
[1] illustrates the advantages and the disadvantages of vari- By
ous types of eye movement detection methods. To list a few, L “

magnetic field search coil technique [2], Video Oculogra-phy m
(VOG) system and Infrared Oculography (IROG) are some Fo3
of the commonly used eye movements’ detection sys-tems
[3]. However since the electro-oculography (EOG) pro-vides
an effective, low cost and non-invasive method for de-tection
of full range of eye movements it has been a frequently used
system in ophthalmoscopy. It is commonly used in for the
diagnosis and prognosis of several diseases such as best’s
disease [4] and multiple sclerosis [5]. Besides the clinical
ap-plications of EOG, it has been the theme of research for
devel-opment of assistive technologies by human-machine Fig 3. Instrumentation Amplifier Results in Multisim
interface [6, 7]. . - i
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For Detecion of saccadic eye movement Ag/Agcl type elec- = e o i v =
trode is used.The position of electrode is as per fig-1.Here ; ¥ - ! = (Mo
preamplification then filter than amplification is done.First ¥ SR e =
block is preamplification with gain=10.Then low pass filter ‘
and then 2" stage amplification with gain 100.So,overall gain ———

of the system is 1000.

The diagram in fig-2 shows a notch filter circuit using a single
op amp . The circuit is often used to remove unwanted hum
(50 Hz) from circuits. Values for a 50 Hz notch would be: C1,
C2 =47 nF, R1, R2 = 10 k, R3, R4 = 68 k Calculation of the
value of the circuit is very straightforward.

LF = o L L, -] |- -

The formula to calculate the resistor and capacitor values for
the notch filter circuit is: fnotch = 1/(2piRC)

R3 = R4 = 68KQ, R1=R2=10KQ C=C1=C2=47 nf, fnotch =
centre frequency of the notch in Hertz R and C are the values
of the resistors and capacitors in Ohms and Farads.

Fig. 1. Electrode position

PARIPEX - INDIAN JOURNAL OF RESEARCH = 125



Volume : 3 | Issue : 5 | June 2013 ISSN - 2250-1991

REFERENCES

s B
[1] L. Young, “Methods and designs: survey of eyemovement recording methods,” Behav Res Methods Ins, vol. 7(5), pp. 397-429, 1975. | [2] H. Kasper and B. J. M.
Hess, “Magnetic search coil system for linear detection of three-dimentional angular movements”, IEEE Trans Biomed Engg, vol 38(5), pp. 466-475, 1991. | [3] J. J.
Gu, M. Meng, A. Cook, and M. G. Faulkner, “A Study of natural eye movement Detection and Ocular Implant movement control using processed EOG signals”, IEEE
Procc Int Conf on Robotics and Automation, vol. 2, pp. 1555-1560, July 2003. | [4] A. Pinckers, M. H. M. Cuypers, and A. L. Aandekerk, “The EOG in Best's disease and
dominant cystoid macular dystrophy (DCMD),” Ophthalmic Genetics, vol. 17(3), pp. 103-108, 1996. | [5] M. P. Espada, J. |. de Diego Sastre, and M. J. de Sarri{ Lucas,
“EOG findings in patients with multiple sclerosis,” Acta Otorrinolaringol Esp, vol. 47(1), pp. 29-31, 1996 | [6] R. Barea, L. Boquete, J.M. Rodriguez-Ascariz, S. Ortega,
and E. Lopez, “Sensory System for Implementing a Human—Computer Interface Based on Electrooculography,” Sensors, vol. 11(1), pp. 310-328, Dec 2010 | [7] M.
Hashimoto, K. Takahashi, and M. Shimada, “Wheelchair control using an EOG- and EMG-based gesture interface”, IEEE Proc. Advanced Intelligent Mechatronics, pp.
1212-1217, Sep 2009. | [8] T. Gandhi, M. Trikha, J. Santhosh, and S. Anand, “Development of an expert multitask gadget controlled by voluntary eye movements,”
Expert Syst. with Applications, vol. 37, pp. 4204-4211, 2010. | [9] S. R. Choudhury, S. Venkataramanan, H. B. Nemade, and J. S. Sahambi, “Design and Development of
a Novel EOG Biopotential Amplifier,” J Bioelectromagnatism, 2004. | [10] R. J. K. Jacob, “Eye movement-based human-computer interaction techniques: Toward non-
command interfaces,” Human Computer Interaction Lab. Naval Research Lab. Washington, D.C. | [11] Y. H. Nam, Z. Halm, Y. J. Chee, and K. S. Park, “Development
of sensing diagnosis system integrating digital telemetry for medicine,” Proc. 20th Annu. Znt. Conf. IEEE Eng. Med. Biol.Soc., vol. 20, pp. 1170-1173, 1998. | [12] S.
Kondra, C. Yew, F. Ahmed, and U. G. Hofmann, “Prototype of a patient monitoring device based on an embedded RISC/DSP system,” Proc. 39th Ann. Cong, German
Society Biomed. Eng, Nuremberg, Sep 2005. | [13] R. Barea, L. Boquete, S. Ortega, E. Lopez, and J.M. Rodriguez-Ascariz, “EOG-based eye movements codification

L for human computer interaction”, Expert Syst. with Applications, vol. 39(3), pp. 2677-2683, Feb 2012. |

126 = PARIPEX - INDIAN JOURNAL OF RESEARCH




