
 

Abstract—This paper presents an objective method for early 
diagnosis of disorders and diseases of olfactory system. To 
achieve this goal the author designed a fragrance dosing 
prototype, which is synchronized with the dedicated recorder of 
olfactory evoked potentials. Automatic synchronization of 
registration of olfactory event-related potentials with dosing of 
stimulus fragrances enables precise determination of latency 
occurring between stimulation and response of the central 
nervous system. Obtained results allow to prove that developed 
prototype enables the evaluation of the olfactory system disorders 
in the context of neurodegenerative disorders. However it is 
necessary to establish a standardization procedures, before a 
wide implementation in a clinical practice. That is why the 
developed method requires a broader research which is an issue 
of a much larger group of patients and significantly longer 
duration of the study. 
 

Index Terms—event-related potentials (ERP), olfactory system 
diagnosis, brain activity, microprocessor 

I. INTRODUCTION 
HE surrounding world supplies us with a stream of odour 
perceptions, which are described as smell. With the loss or 

impairment of smell, many pleasant life experiences 
disappear. The sense of smell was a long time the most 
unrecognized among other our senses due to the fact that it is 
less essential than vision, audition or the somatic senses. 
Development of research in the olfactory area can be observed 
starting from 2004. In this year Richard Axel and Linda Buck 
were awarded the Nobel Prize for their research on 
“discoveries of odorant receptors and the organization of the 
olfactory system”. They gave us explanation concerning 
recognition and memorization of about 10000 different 
odours. Such complicated process engages about 3 % of our 
genes (it means about 1000 genes). Each gene is responsible 
for only one olfactory receptor type. It is possible to recognize 
such a big number of odours due to the fact that one odour can 
activate several receptors but with different intensity. 

Currently, most of researches are concentrated on chemical 
structures and processes declining in olfactory system. 
However, some works are also devoted to modeling of 
electrical behavior for olfactory explanation. 

A lot of scientists are convinced that a deterioration of the 
sense of smell is a significant handicap. We cannot perceive 
the different qualities of food  - when something tastes good it 
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is mainly the result of olfactory system activation. Moreover 
we cannot detect warning signals, for example smoke from a 
fire or leaking gas. A unique odour can also induce very old 
remembrance, concerning even our childhood. 

II. ANATOMY OF OLFACTORY SYSTEM 
The human olfactory epithelium is located in the superior 

nasal cavity and encompasses a portion of superior turbinate, 
the superior nasal septum, and the region of the cribriform 
plate. It contains several millions of receptors (olfactory 
bipolar neurons), sending messages directly to the olfactory 
bulb of the brain through the perforations in the cribriform 
plate.The olfactory bulb lies on the ventral aspect of the 
frontal lobes [1]. The odour sensitivity varies in people [2]. 
Within a broad range, the sensory threshold is related to the 
administered substances. 

It is necessary to notice, that olfactory receptor cells are 
exposed directly to the external environment. Therefore, they 
can be easily damaged during our life as a result of skull 
fractures or other pathology in this region. 

III. OLFACTORY EVENT-RELATED POTENTIALS 
An external effect of the smelling process can be measured 

as olfactory event-related potentials (called also more 
generally as olfactory evoked potentials - OEP). The olfactory 
evoked potentials are a class of the event-related potentials 
and according to the present measurement approach they are a 
variant of the electroencephalography EEG. It should be stated 
that these potentials are measured on a skull and not on or in 
the nose. The amplitude of the potentials is in the range of 
single microvolts. Unfortunately, the precision of such 
potential measures is low, because of existing “body” noises. 
Additionally, other brain activities and even human emotion 
variations can distort the result. Therefore, further researches 
of electrical properties must be continued. Today’s 
measurement methods of olfactory event-related potentials 
need several repetition cycles to obtain average values of the 
necessary potential. Because it is necessary to take into 
account olfactory weariness (attenuation), a repetition 
frequency is low and as a consequence, a patient survey is 
long (usually 20 - 30 min. using existing equipment). 
Additionally, the precision of such average calculations gives 
often insufficient accuracy for malfunction detection of a brain 
behavior.  
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