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Abstract:- This paper provides the information related to the researches enhanced in the area of fuzzy logic in 

life sciences and biomedical . The main objective  of this paper is to present the general ideas of the fuzzy logic 

and their applications in the various fields of living and nonliving sciences. 
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I. INTRODUCTION  

Fuzzy logic is a multi-valued logic obtained from fuzzy set theory deals with the human reasoning that ranges 

from ‘almost certain’ to ‘very unlikely’. In contrast to classical propositional logic (true/false), the membership 

value of fuzzy logic variables are not only 0 and 1 but it can b range between 0 and 1. While using linguistic 

variables these degrees may be managed by specific functions. It is essential to realize that fuzzy logic uses truth 

degrees as a mathematical model of the vagueness phenomenon while probability is a mathematical model of 

randomness. In a probabilistic setting a Scalar variable defines the fullness of the glass, and conditional 

distribution describes the probability that glass is full to a given a specific fullness level. 

An example of representing a medical concept “high fever” as a fuzzy set is illustrated in Figure 1. 

 
In figure 1, a) if x is grater than 39o C, then membership function µ(x) of medical concept “High Fever” is 1 i.e. 

means that x has surely “high fever”, b) if x is less than 38.5o C, then membership function µ(x) of medical 

concept “High Fever” is 0 i.e. means that x has surely not “high fever”, c) if x is in the interval [38.5o C, 39o C], 

then x has a property “high fever” with some degree in [0,1]. 

 

 This model, however, has no sense without accepting occurrence of some event. Zadeh's fuzzy inference 

methods have found their broad use in control systems. Fuzzy designers have taken advantage of the ability of 

fuzzy sets to express vague linguistic terms, and perform inference using expert-derived, intuitively phrased 

rules. They have exploited the capacity of fuzzy inference to create systems with a high tolerance and for 

uncertain or incomplete information. Fuzzy inference has been used in medicine in diagnosis and classification 

engines, in control systems, and in pattern recognition and image enhancement. 
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II. A  BRIEF  REVIEW  OF  FUZZY  LOGIC  

 

The  point  of view  adopted here  is  that  the variables  are  associated  with  universes  of  discourse which  are  

non-fuzzy  sets.  These  variables  take  on specific  linguistic  values 

 

These  linguistic  values are  expressed  as  fuzzy  subsets  of  the  universes. Given  a  subset  A  of  X, A  can  

be  represented by  a  characteristic  function:  XA: X→[0,1]. If  the  above mapping  is  from  X  to  a  closed  

interval  [0,1]  then  we have  a  fuzzy  subset.  Thus  if A  were  a  fuzzy  subset  of X  it  could be  represented  

by  a  membership  function: μ_A: X→[0,1] 

 

The concept of fuzzy logic starts with the fuzzy set. Fuzzy set have partial memberships in multiple sets, which 

is used in processing of information from the field of molecular biology, clinical practice guidelines, automobile 

and other vehicle subsystems, pattern recognition, image processing, remote sensing, language filters etc. Fuzzy 

inference is an effective tool for the expression of guideline recommendations, and that it can be useful for the 

management of imprecision and uncertainty, fuzzy logic (FL) as an approach of logic-based modelling with the 

easy interpretability of Boolean models but significant advantages including the ability to encode intermediate 

values for inputs and outputs. This review will help the researchers to work on new ideas after knowing the old 

& current themes.   

  

III. APPLICATIONS OF FUZZY LOGIC AND CONTROL  

Bioinformatics is the multi-disciplinary area like computer science, biology, physical and chemical principles, 

designing of tools utilized for the analysis and modelling of large biological data sets, chronic diseases 

management, learning of molecular computing and cloning etc. The fuzzy inference technologies are repeatedly 

applied in bioinformatics like increase in  the suppleness of protein motifs and learn about the distinction among 

polynucleotide, utilizing the fuzzy adaptive resonance theory for the analysis of experimental expression data, 

applying the dynamic programming algorithm for the alignment of the sequences based on fuzzy recast, fuzzy k-

nearest neighbours algorithm used to identify the proteins sub-cellular locations from their di-peptide 

composition, applying fuzzy c-means and partitioning method for characteristic cluster relationship values of 

genes, analysis of gene appearance data, functional and ancestral relationships between amino acids with the 

help of fuzzy alignment method, fuzzy classification rules generated by neural network architecture for the 

analysis of affairs between genes and decipher of a genetic set-up to process micro-array images, use of fuzzy 

vector filtering framework in the classification of amino acid sequences in to different super families etc. 

Development of chronic lung disease in new born infant due to the toxicity in the oxygen, at this stage 

mechanical ventilation is required. Insufficient repairs of tissue oxygenation in premature infants are concerned 

with the development of retinopathy of pre- maturity. For the control delivery of oxygen, ventilated newborns 

has kept in neonatal intensive care to avoid the effects of too much or too little oxygen. The procedure to 

provide the control oxygen to mechanically ventilated newborn infants is quite intensive but it must balance 

sufficient tissue oxygenation against possible toxic effects of oxygen Fuzzy controller system can be executed to 

adjust the inspired oxygen concentration in the ventilated newborn. The rules generated by neonatologists and 

utilized by the controller, which functions in real-time.  

Anaesthesia is a process of   managing  the consciousness and unconsciousness, pain and its relief, movement of 

muscles and relaxation during prescribed time range. In the operation theatre anesthetized patient is part of a 

‘feedback circuit’ (Figure 2) for the period of an operation. 
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Figure 2. Feedback circuit 

 In a series of ventilated patients Schaublin and co-workers [3] tested a fuzzy logic program that monitored CO2 

and end tidal CO2 and altered ventilator frequency and tidal volume to keep end-tidal CO2 at a desired level. 

The performance of system was not less well than the anaesthetists usual practice under similar conditions. 

Fuzzy logic have been applied to measure the heart rate, tidal volume, breathing frequency and oxygen 

saturation , to establish the requirement for pressure support ventilation in intensive care. 

        In the field of medicine fuzzy logic play an imperative role. Detection of diabetic retinopathy in the early 

hours and analyze diabetic neuropathy, to decide the suitable lithium dosage, brain tissue volume have been 

calculated from magnetic resonance imaging (MRI) and to analyze functional MRI data. To identify breast 

cancer, prostate cancer, or lung cancer, to support the diagnosis of tumours in central nervous systems 

(astrocytic tumours), to distinguish benign skin gashes from malignant melanomas, to visualize nerve fibers in 

the human brain, to signify the quantitative estimation of drug use, to study the auditory P50 component in 

schizophrenia, to learn fuzzy epidemics, to formulate decisions in nursing. 

 

IV. CONCLUSION  

Fuzzy logic plays a vital role in the field of drug making, medicine designing and  bioinformatics, management 

of diseases, clinical trials, medical and life sciences. Researchers may take advantage of this paper to formulate 

the new ideas and utilize this information for innovative research 
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