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Abstract: 

Electroencephalography (EEG) is a diagnostic tool that records the electrical activity of the brain using numerous 
electrodes placed on various regions to the scalp, or in special cases on the cortex. The resulting traces are known as 
an electroencephalogram and represent so-called brainwaves. 

There are many types of stimulators (physical, chemical , and mechanical )that are affect the special senses 
sensitive areas in the brain which are collected as electrical signals. This research is concerned with photo stimulator 
(yellow color with frequency of ≈ 515 THz that is transmitted by visual nerve and the generated electrical signal waves 
are recorded by EEG. The sample of the research consists of 18 normal vision volunteers divided equally between 
males and females. All precautions of wave interference or artifacts that are due to physiological or external electrical 
source are taken into account and minimized into the ignored level. 

The results clearly showed that, the mean relative action potential amplitude recorded from O2 for males were the 
same in low and higher intensities ; when intensity was increased  than that recorded from O1,  and O2 channel for 
females  also the same at low intensities then increased with increasing intensity than that recorded from O1. 

The fitting equation of the mean relative action potential amplitude versus the intensity of O1 and O2 channels for 
males are y = 0.053x2-3.161x + 47.23 with R2 = 0.969 and y = 0.044x2- 2.619x + 39.19 with R2 = 0.987, and for females 
are y = 0.046x2 – 2.693x + 39.60 with R2 = 0.894 and y = 0.043x2- 2.483x + 36.59  with R2 = 0.880 respectively. 

To compare the EEG electrical signals that are recorded from O1 and O2 channels for males and females, the 
mean relative action potential amplitudes are higher in males than in females for both channels. The deduced fitting 
curves for males O1 channel is y =0.046x2 – 2.693x + 39.60 with R2 = 0.894 and for females, O1 channel y =0.043x2 - 
2.483x + 36.59 with R2 = 0.880 and that for  male O2 channel is y = 0.044x2 – 2.619x + 39.19 with R2 = 0.987 and for 
female O2 channel y = 0.05x2 – 3.61x + 47.23 with R2 = 0.969. 
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Introduction: 

The electroencephalogram (EEG) is an 
instrument that recording the electrical activity 
along various regions of the scalp produced by 
the firing of neurons action potential within the 
brain (Niedermeyer, 2004).  It is a graphic 
display of the difference in voltages from two 
sites of brain function recorded over time.  EEG 
can be used to predict abnormal development 
and aid in the evaluation of nonspecific 
symptoms such as behavioral disorders, anxiety, 
or learning disabilities. On the other hand, by the 
addition of the averaging computer, electrical 
potential recording has been extended to the 
whole class of evoked or event related 
potentials. This improving the clinicians ability 
to diagnose multiple sclerosis and lesions 
located in the optic nerve, brain stem, 
cerebellopontine angle, and spinal cord. Finally 
EEG can also be used in conjunction with other 
types of brain imaging (Shamsaei, 2008).  

A visual evoked potential (VEP ) is an 
evoked potential caused by a visual stimulus, 
that are recorded from electrodes that are placed 
on the back of head and  observed as a reading 
on an electroencephalogram . These responses 
usually originate from the occipital cortex, the 
area of the brain involved in receiving and 
interpreting visual signals ( Leslie, 2006; 
Vaughan,1965and Edmund,2006 ). 

VEP has become  routinely used and 
extremely valuable in both research and clinical 
evaluation of visual sensory and perceptual 
processing. The current research focused on 
EEG signals generated in the visual cortex and 
recorded by channels connected  to  O1 and O2 
since these channels are the most sensitive 
channels (figure1) for specific photon’s wave 
lengths (yellow color photons of wavelength ≈ 
570 nm) at different intensities and to compare 
the response as EEG signals generated in males 
and females of the same age groups with normal 
Visual functions.  
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Figure 1: Showing the five senses activate separate areas of the cerebral cortex ( Edmund,2006). 
 

Materials and Methods: 

1- Equipments and Tools: 
EEG system used in the present study was 

KT88 Digital EEG and Mapping System 
Automatically recording  EEG Unit, with 16 
EEG leads and 2 ECG leads with an ability of 
Automatic measurement of multifunctional flash 
light of USB port and  manual or automatic 
control. The International Standard Electrode 
placement (10/20) method was used. 

The electrodes pick up  the signals from the 
head surface, amplifiers bring the microvolt into 
the range where they can be digitalized 
accurately, and converter changes the signals 
from analogue to digital readings which are 
displayed and stored in the computer monitor 
system.  

 
2- Subjects and Techniques: 

Subjects 18 subjects under test were divided 
into two groups, nine normal males and nine 
females  and with an age range between (25- 28) 
years. 

Each subject was sitting on a comfortable 
chair; their eyes were opened and looking 
forward to the screen of the computer. All 
electrodes were fixed on the scalp through the 
net work connecting channels from these 
channels O1 and O2 electrodes were selected 
(Edmund,2006). It is worthwhile to mention that 
these areas are the most sensitive through which 

light stimulating parameter (photons of certain 
intensities and frequencies )  are received by 
retina and transmitted through visual nerve as 
electrical signal to these  symmetrical areas to be 
recognized. Then a stimulating power spectrum 
produced through which the mean relative power 
spectrum can be determined (the ratio of the 
power spectrum after exposure to that before) at 
different frequencies ( yellow color photons of 
frequency  ≈   515 THz)  and at different light 
intensities (26.1, 32, 33.2, and 36 lux) for 
subject’s in a completely dark room and the eyes 
are opened as well as the distance between 
subject eye and computer screen was  2 cm.    

 
Results and Discussion:     

The results of the current study  showed that 
the amplitude of artifacts can be quite large 
relative to the size of amplitude of the cortical 
signals of interest. This is one of the reasons 
why it needs a considerable experience to 
correctly interpret EEGs clinically. Some of the 
most common types of physiological artifacts 
include: Eye induced artifacts (includes eye 
blinks, eye movements and extra-ocular muscle 
activity), EKG (cardiac) artifacts, EMG (muscle 
activation)-induced artifacts, and Glossokinetic 
artifacts ...etc . 

The physiological artifacts were  controlled 
by asking the subject under test to stop all the 
voluntary activities that may generate unwanted 
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electrical signals that makes distortion to the real 
signal that we want to deduce. Other generated 
physiological artifacts  may due to external 
chemical ,physical, and mechanical stimulators 
that affect specific sense and cause the firing  of 
Electrical signals which interfere with the real 
electrical signal to be record. These signals can 
be minimized either by stop the cause or to be 
sure that there is no external stimuli. 

In addition to artifacts generated by the body, 
many artifacts originate from the environmental. 
Movement by the subject, or even just settling of 
the electrodes, poor grounding of the EEG 
electrodes can cause significant 50 or 60 Hz 
artifact, depending on the local power system's 
frequency. A third source of possible 
interference can be the presence of an IV drip; 
such devices can cause rhythmic, fast, low-
voltage bursts, which may be confused for 
spikes (Barry,1965 and Iwasaki, 2005). 

  The mean relative action potential amplitude 
recorded from O1 and O2 for males and females 
volunteers are showing in tables (1) and (2)and 
in figures ( 1 ) and ( 2 ). As the figures indicate, 
the mean relative amplitudes that are recorded 
from channel O1 is different from  that recorded 
from channel O2 for both males and females. 
This difference is decreased at intensity 32 lux 
then  increased with increasing the intensity. The 
fitting equation of the mean relative action 
potential amplitude versus the intensity of O1 

and O2 channels for males and female were y = 
0.053x2-3.161x + 47.23 with R2 = 0.969 and y = 
0.044x2- 2.619x + 39.19 with R2 = 0.987, and                
y = 0.046x2 – 2.693x + 39.60 with R2 = 0.894 
and y = 0.043x2- 2.483x + 36.59  with R2 = 
0.880, respectively.  

To compare between the EEG electrical 
signals that are recorded from O1 and O2 
channels for males and females, we found that 
the mean relative action potential amplitudes are 
the same at low intensity (26.1 Lux) and  higher 
in male than in females for both channels at 
other intensities (Figures 3 and 4). The deduced 
fitting curve for males O1 channel is y =0.046x2 

– 2.693x + 39.60 with R2 = 0.894 and for 
females, O1 channel is y =0.043x2 -  2.483x + 
36.59 with R2 = 0.880 and that for  male O2 
channel is y = 0.044x2 – 2.619x + 39.19 with R2 

= 0.987 and for female O2 channel y = 0.05x2 – 
3.61x + 47.23 with R2 = 0.969. 

It can be concluded from the results of the 
current study that male’s visual area is more 
sensitive for yellow color than that for females  
for both channels (O1 and O2), and both males 
and females are more  comfortable to yellow 
color at an intensity of (32 Lux ). This means 
that some intensities is more comfortable than 
others for same color, specially yellow color 
since it has been noted in  Holy Quran that 
bright yellow color is impresses the viewers.  

 
Table (1): The mean relative action potential recorded from O1 and O2 Channels of male subjects. 

 

Males 

Intensity 

(Lux) 

Mean Relative action potential  
of O1  Channel 

Mean Relative action potential  
of  O2Channel 

26.1 1.205 1.28 

32 0.935 0.838 

33.2 1.489 1.617 

36 2.658 2.915 

 
Table (2): The mean relative action potential recorded from O1 and O2 Channels of female subjects. 

Females 

Intensity 

(Lux) 

Mean Relative action potential  
of O1  Channel 

Mean Relative action potential  
of  O2Channel 

26.1 1.196 1.181 

32 0.95 0.931 

33.2 2.166 2.108 
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36 3.165 2.995 

 
Figure (1): The relation between the intensity of yellow color (Lux) and the mean relative action 
potential amplitudes for males of O1 and O2 channels. 
 

 
Figure (2): The relation between the intensity of yellow color (Lux) and the mean relative action 
potential amplitudes for females of O1 and O2 channels 
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Figure (3): The relation between the intensity of yellow color (Lux) and mean relative action potential 
amplitudes for males and females of O1 channel. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure (4): The relation between the intensity of yellow color (Lux) and mean relative action potential 
amplitudes for males and females of O2 channel. 
 

 

 

 



Journal of University of Zakho, Vol. 2(A), No.1, Pp 213-219, 2014            
 

 218

 

 

References 

Barry, W., Jones, G.M. (1965). Influence of eye 
lid movement upon electro- oculo graphic 
recording of vertical eye movements. 
Aerospace Medicine 36, 855-858. 

Edmund, C. Lalor, Richard B., Barak A., 
Pearlmutter  and John J. Foxe, (2006).         
”A Spectrum of Colors: Investigating the 
Temporal Frequency Characteristics of the 
Human Visual System Using a System 
Identification Approach”. Proceedings of 
the 28th IEEE EMBS Annual 
International Conference New York City, 
USA. 

Iwasaki, M.,  Kellinghaus, C., Alexopoulos, 
A.V., Burgess, R.C., Kumar, A.N., 
Han,Y.H., Lüders, H.O. and Leigh, R.J.,( 
2005). Effects of eyelid closure, blinks, 
and eye movements on the 
electroencephalogram. Clinical 
Neurophysiol. 116, 878-885. 

Leslie H. ( 2006 ). “Clinical Utility of Evoked 
Potential,” e Medicine,  from 
http://www.emedicine.com/neuro/topic69.
htm. 

Niedermeyer  E., and Lopes da Silva F. (2004). 
Electroencephalography: Basic Principles, 
Clinical Applications, and Related Fields. 
Lippincot Williams and Wilkins. 

Purnell W., and Choppin, M.D. (1995). “Seeing, 
hearing, and smelling”. A report from 
Howard Hughes Medical Institute, fifth in 
a series of reports about Biomedical 
Sciences., Maryland 20815- 6789, USA. 

Shamsaei G.R. (2008). “Review of Clinical 
Electroencephalography”, Jundishapour 
University of Medical Sciences. 

Vaughan HG. and Hull R. C. ( 1965 ):Functional 
relation between stimulus  Intensity and 
photically evoked cerebral responses in 
man, Nature, 206(985): 720–722. 

 

 

íqó’@ó“‚óä@bä‡äbäóÜóè@ŠòŒ@bäímíÐ@oŽïÜíqó’@bî‰ŽîŠ†@bäbåï÷ŠbÙi@Žôïèbåïi@íi@Šbïnóè@Žôéu@ß@õˆóà@æŽïî@ôÙîÙÜó÷@æŽïÜ
a†íu@a†íu@oŽïî‹š@íi@@

ón‚íq@@
@Žô‚íÝØ@Šó@ß@ça‡Žî‹ @óåŽï÷†@oŽîŠóàóu@bäbåï÷ŠbÙi@aŠbàò†@buóÝóÐ@íi@óØóäbÅïq@òŠíu@õˆóà@bîŠbÙï’óÝŽïè@biòŠbØ

nïq@Šó@ß@aŠbu@Ûò‡åè@õˆ@çbî@õŠóõŠó@ŽôN@@
@l@ç‹Ùbä@óåŽï÷@oŽîìó÷@ ŽôîŠbØóÝïè@oŽïàb−ó÷(EEG)õˆóà@oŽïÜíqó’@ Žôä‰Žïi†@õˆ@çbî@N@õˆóà@bîŠbÙï’óÝŽïè@biòŠbØ

@ôØòì@ôäìŠò†@æŽïî@í‚@æŽïmóÝ‚b@†@æîóè@ó“îŠb÷@íØ@æîóè@õˆóà@oŽïï’í‚óä@oŽîìó÷@ b’í‚óä@çaì@íi@çbåï÷ŠbÙi@ónŽï÷†
@ì@ça†@õˆ@çbî@Žôåïi‹ŽïÐ@íi@çaì@bäbï’óä@ôØbÅu@Šó@ß@Ûóïäa‹ Šbi@óåi†@a‡ïØbÅu@Äbä@†@ßbàŠíä@bØóä‡äbnN@@

@oŽïÜíqó’@bä‹ØŠbàím@íi@ç‹Ø@óïmbè@Žôî@óåïÜíØóÄ@Äó÷EEG@oŽïÜbäóØ@íi(O1, O2)@@bî‰ŽîŠ†@íi@Šbïnóè@ÛóÜó @oŽîìó÷
@oŽïÜíqó’@ßó @ß@ç‹Ø†ŠìaŠói@ óåŽïmì@ a†íu@ a†íu@oŽïî‹š@íi@ŠòŒ@ bäímíÐ@oŽïÜíqó’@oŽïîa†íuEEG@è@íi@Žô½ím@ìì†Šó

@ÚŽï÷@ôÙîŽïä@aì@Žôîˆ@oŽïqì‹ @íi@bŽïïà@ì‹ŽïäN@@
@çaì@ Žôîˆ@”‚ói@ í‚@oŽîìó÷@ Žôà@çaì@ôØòì@ ì@ ‹Žïä@ èóäˆ@æŽî†@ÚŽïq@ ŽôåïÜíØóÄ@ ŽôÄ@ íi@ ç‹Ùäb“ïä@oò†@oŽïÝràb

@aŠójÄbä†RUMRP@@ç‹Ø@ónŽïi@Šó@ç‹ÙïÔbm@íi@ç‹Ùäb“ïä@oò†@óåmbè@ßbN@@
@ŽõŒìì@ómbà@bä‹ÙŽïmŠbØ@a‡àb−ó÷†@@Ž¶bäóØ@ˆ@ç‹ØŠbàím@óïmbè@aìó÷O2 ,@@ónŽï÷†ì@a†@ãä@æŽïî‹š@†@óÙŽï÷@Ûòì@‹Žïä@Žô½ím@íi

@Ž¶bäóØ@ˆ@@Žôî‹š@bä‹Øò‡ŽîŒ@ßó †@ç‹Øò‡îŒQO@Žôà@Žô½ím@íi@íi@bòì@Šóè@ìN@@
ŠòŒ@ŽôäòŠ@íi@ç‹mŠbïnóè@ÛóÜó @‹Žïä@Žô½ím@íØ@‹Ø@bîí‚@a†@Žôà@ì@‹Žïä@aŠójÄbä@†@ç‹Ø@†ŠìaŠói@@ôàóè@íi@Žôà@Žô½ím@ˆ

@a†@ýbäóØ@ìì†Šóè@†@ŽôïèbäìŠ@Žôä‹ÙïÔbm. 



Journal of University of Zakho, Vol. 2(A), No.1, Pp 213-219, 2014            
 

  219

 
 

âïïÕm@Âï¦@paŠb’ýa@óïÌbà‡Üa@À@óÕåà@bîû‹Üa@òÑa ãa‡ƒnbi@pbäímíÐ@çíÝÜa@‹Ñ–ýa@μÉà@ßíÜa@ðuí¾a@pbÐbrÙiì 

óÑÝn¬@@
˜ƒÝ¾aZ@@
nÉî@Âï¦@Ïbà‡Üa@bï÷bi‹éØ@bbïÕà@ÍnÜ@Ãb“åÜa@ð÷bi‹éÙÜa@vÝÑÜað@—ÉÜa@Šbrn¾a@bïÉïj @Iñ†aŠa@ìa@ý@ñ†aŠa@H

ìa@a‹qbnà@Ñz·@ðuŠb‚@Þv¾aì@ôÝÈ@ÞÙ’@pbuíà@óï÷bi‹éØ@ãa‡ƒnbi@lbÔa@óïä‡Éà@Âi‹m@ôÝÈ@òì‹Ð@‘c‹Üa@ìc@À@
pýby@ó–b‚@ôÝÈ@öbzÝÜa@ë‰èì@pbuí¾a@ÒÝn¦@béma††‹m@Óþn‚bi@òíÔ@Ña@ênïÈíäì@bï÷bîïÐ@çbØ@@ ~bï÷bïáïØ@@ ~ìc@

ðÙïäbÙïà@Üaì@‹éÅm@óibvnýa@b@À@Ö bå¾a@paˆ@óÔþÉÜa@znÜbi@ôÝÈ@ÞÙ’@×‹Ð@‡éu@ð÷bi‹éØN@@
a‰è@szjÜa@ânéî@Ñbi@ð÷bîïÑÜa@ð÷í›Üa@çíÝÜ@‹Ñ–ýa@ñ†bya@††Üa@I(≈ 515 THz Þïvmì@õ‡à@óibvnýa@êÜ@

æà@ÞjÔ@âÝn¾a@À@óïÙj“Üa@êÝÕäì@È@k—ÉÜa@ñ‹—jÜa@æàì@âq@óibvnýa@æà@ÞjÔ@óÕåà@bîû‹Üa@À@Ïbà‡Üa@Üa@Þvm@
óaíi@(EEG)N@@
óåïÈ@szjÜa@óäíÙà@æà@IQX@HËnà@ðáïÝ@óby@bîû‹Üa@μáÕà@¶a@Êm@ŠíØˆ@óÉmì@tbäa@âèŠbáÈcì@ìam@μi@

RPMRU@óå@@ ~ÞØ@pýbánya@Þ‚a‡m@pbuí¾a@óï÷bi‹éÙÜa@óÝ‚a‡n¾a@Êà@óibvnýa@‹qüáÝÜ@ćöaí@oäbØ@pþ‚a‡m@
ÝÐóïv@óî†aŠa@ìa@ý@óî†aŠa@ìc@qdni@paŠb’a@óï÷bi‹éØ@À@Âïa@ðuŠb©a@ìa@óàíÅå¾a@óï÷bi‹éÙÜa@˜zÑÝÜ@‡Ô@p‰‚a@

pb bïnyýa@béÐ‰¨@ìa@bb—îfi@pbîín¾@ßbáèýaN@@
ozšìa@w÷bnåÜa@çbi@ß‡Éà@óyaŒýa@×‹ÑÜ@‡é§a@ð÷bi‹éÙÜa@åÜa@ÞÈbÑÜa@paíåÕÜ@Þïvm@Ñ«@bîû‹Üa@IpbäímíÑÜ@

ÜaçíÝ@‹Ñ–ýa@HóÝv¾a@À@òbåÕÜa@IO2@HÈíá@ŠíØ‰Üa@tbäfiaì@óîìbnà@bà‡åÈ@çíÙm@ò‡“Üa@óÝïÝÔ@æàì@âq@†a†m@Êà@
†bî†Œa@óÐbrÙÜa@óï÷í›Üa@pbäímíÑÝÜ@b¿@íè@Þvà@À@òbåÕÜa@(O1)@çaì@óÜ†bÉà@óÔþÉÜa@μi@ß‡É¾a@åÜa@óyaŒfi@×‹Ð@‡é§a@
(Y)@ÞibÕà@óÐbrÙÜa@óï÷í›Üa@(x)@mbåÕÝÜμ@ëþÈa@ŠíØ‰ÝÜ@ôÝÈì@ðÜaínÜa@ðè y = 0.053x2-3.161x + 47.23 @@Êà@

R2 = 0.969@@ì= 0.044x2- 2.619x + 39.19@@ÊàR2 = 0.987@ @@ðè@tbäþÜìy = 0.046x2 – 

2.693x + 39.60 @@ÊàR2 = 0.894 @@@ìy = 0.043x2- 2.483x + 36.59  @R2 = 0.880N 

 

óäŠbÕáÝÜì@μi@paŠb’ýa@óï÷bi‹éÙÜa@¾aóÝv@æà@paíåÕÜa@(O1 & O2)@ŠíØ‰Üa@tbäfiaì@‡ÕÐ@bä‡uì@çbi@ß‡É¾a@
åÜa@óyaŒflÜ@×‹ÑÜ@‡é§a@ÞÈbÑÜa@þÙÜì@μmbåÕÜa@íè@ôÝÈa@À@ŠíØ‰Üa@êåà@À@tbäýa@óÐbÙÜì@pbÐbrÙÜa@óï÷í›Üa@çíÝÜ@
‹Ñ–ýa@ÞáÉn¾a@À@szjÜa@a‰èì@ß‡î@íšíi@çbi@Ö båà@bîû‹Üa@‡åÈ@ŠíØ‰Üa@ðè@‹rØa@b¥@a‰@çíÝÜa@æà@pbäímíÑÜa@

b¿@íè@À@tbäfia@Npý†bÉà@pbÔþÉÜa@óïuˆíáåÜa@ŠíØ‰ÝÜ@þÙÜì@μmbåÕÜa@ôÝÈ@ðÜaínÜa@oäbØ@y =0.046x2 – 2.693x 

+ 39.60@@ÊàR2 = 0.894@@~y = 0.044x2 – 2.619x + 39.19@@ÊàR2 = 0.880@@~ójåÜbi@tbäflÜ@
ôÝÈì@ðÜaínÜa@ðè@y =0.043x2 -  2.483x + 36.59 @@Êà@R2 = 0.880 @@~y = 0.05x2 – 3.61x + 

47.23 @@ÊàR2 = 0.969@N 

 
 


