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Abstract
The application of data mining has been increasing day to day whereas the data base is also enhancing simultaneously. Hence
retrieving required content from a huge data base is a critical task. This paper focus on biomedical engineering field, it concen-
trates on initial stage of database such as data preprocessing and cleansing to deal with noise and missing data in large biomedical
data sets. The database of biomedical is huge and enhancing nature retrieving of specific content will be a critical task. Suggesting
prescription with respect to identified disease based on profile analysis of specific patient is not available in current system. This
paper proposes a recommendation system of prescription based on disease identification is done by combining user and profes-
sional suggestion with profile based analysis. Hence this focuses on profile based suggestions and report will be generated. The
retrieving of specific suggestion from a huge database is done by hybrid feature selection algorithm. This approach focuses on
enabling recommendation based on user profile and implementing Hybrid feature selection algorithm to retrieve specific content
from a huge database. Hence it attains better retrieval of required content from a huge database compared to other existing
approaches and suggests better recommendation with respect to user profile.
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Introduction

Data mining application is enhancing now days and its appli-
cation is used in variety of way in bio medicine hence it is
related to more subfields in biomedical. In general, data mining
and machine learning applications were focused on clinical
applications like decision making in medical practitioners and
interpretation of image and signal data [1–5]. More recent sys-
tems like, epidemiology, bio-surveillance and bio informatics
have increased the attentions. Current system of disease identi-
fication based on symptoms is done through semantic cluster-
ing where the prescription is done through recommendation.

Recommendation to a product or any other item will provide
better suggestion to a user and attains better satisfaction. Hence
implementing this one in biomedical field will support better
treatment for patient. Where current recommendation is focuses
on collaborative filtering, content based and hybrid recommen-
dation approaches are available. But in field of biomedical it
should focus on patient details because it should save a life of a
person. In collaborative filtering, suggestions are made to new
users based on products that are liked by similar users [6].
Content based filtering focuses on user history analysis from
those suggestions are provided to users based on their own
interest. Hybrid based recommendation is available which com-
bines both content and collaborative filtering approaches to
carryover the advantages of both approaches.

To eliminate the irrelevant and redundant features and
choosing better subset of features would produce better clas-
sification of patterns that were belonging to various classes is
done through feature selections [7–9]. Filter and wrapper
methods are two major categorization of feature selection.
For evaluating the relation of a set of features with respect to
criteria has been done by filter algorithms which utilize inde-
pendent measures (information measures, distance measures
and consistency measures). To calculate the value of features
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wrapper algorithms utilize particular learning algorithms. In
general, compared to filtering methods, wrapper methods con-
sume more cost and it is expensive when dealing with high
dimensional data or huge data. Data preprocessing is an im-
portant step in data retrieval but most often neglected.
Gathering of data are mostly loosely structured hence it result
in out of range of values, impossible combination and missing
values. If the dataset contains wrong information then the
result obtainedwould also be irrelevant [10]. Here it is focused
importantly because utilized datasets are medical datasets.
Hence preprocessing is an important factor which avoids the
irrelevant and noisy data before considering it for processing.
Preprocessing will reduce possibility of results to misleading
results. In section 2 the related concepts of biomedical and
data mining is explained briefly and proposed work is
discussed in section 3. The result and its discussions have been
explained in section 4.

Key ideas for proposed system: In biomedical field, suggest-
ing prescription to patients based on identified disease is avail-
able. But suggesting prescription with respect to patient details
like age, body conditions are not available in current system.
Therefore symptom analysis and disease identification has been
implemented by semantic clustering however the prescription
by recommendation based on user profile like age, Blood pres-
sure will enhance better result and save a person’s life.

Related work

Some researchers describes the complexity procedures in re-
trieving the biomedical data from large database requires sev-
eral processing steps like such as data acquisition, preprocess-
ing (color processing and image enhancement), classification
and feature extraction. For performing these functions tools
are available individually however integration is required for
complex image analysis tasks [11]. Hence a novel framework
based on web services has been presented that provide access
to tools and methods for data mining of biomedical image
data. Web services were straightly integrated to the
TAVERNA or similar workflow management allows its inte-
gration to different image processing pipelines. Due to bio-
medical datasets security is an issue therefore proper authen-
tication and encryption mechanism has been implemented to
ensure appropriate security. The working of data mining in bio
medical datasets to predict heart conditions was introduced by
other researchers in later years. These datasets are more valu-
able in making valuable medical decisions [12]. In discover-
ing hidden patterns from huge datasets the effective analysis
tools are the disadvantage. This approach is to extract the
optimal significant features and patterns from a past unstruc-
tured data of heart patient. Initially data preparation is done in
this structured data of heart patient is extracted from unstruc-
tured data. Preprocessing is done in order to apply different

data mining techniques. K-means clustering is used to retrieve
required content in order to extract hidden patterns which
were related to heart patients. Later some others present’s
recommendations system and its application in social media
to suggest people and tags that are related to user. To make a
suggestion within the enterprise the relationship information
among people, tags and items are collected from different
sources within the enterprise [13]. Each recommended item
is accompanied by an explanation that includes the people and
tags that led to its recommendation, as well as their relation-
ships with the user and the item. Approaches towards data
preprocessing techniques and association rules was described
in later years. The complexity of data and to obtain better
conditions to subsequent analysis data pre-processing is an
important step. By preprocessing data analysis is performed
more accurately and efficiently. The steps that are included are
as follows, sampling, transformation, de-noising, and normal-
ization and feature extraction. Pre-processing technique is also
useful for association rules algo. Like- Apriori, Partitioned,
Princer-search algo and many more algo [14].

Sony et al. [15] States the recommendation system in data
mining techniques. Here suggesting items to a client based on
User-based approach, Item based approach, Hybrid recom-
mendation approaches and related research in the recommend-
er system. The aim of recommender system is to suggest on-
line items among users and merchant thereby increases the
profit of organization. Hence applying this concept in suggest-
ing prescription to identified disease will attain better result in
protecting a life of a person. Hesham et.al. Describes the is-
sues in biomedical research through the field of data analysis
and data mining [16]. The current research areas like bioinfor-
matics, medical informatics and biomedical imaging. The
main issue in biomedical research is addressing the security
concerns in maintaining and accessing medical data with fa-
cilitating the ability to integrating and correlating different
biomedical database is a major research work.

Proposed system

The suggestion of prescription was available only based on
disease and it does not focus on individual patient profile.
Therefore current approach provides suggestion based on pro-
file based retrieval. The necessary parameters for profile based
recommendation are age, patient current record and finally
symptoms of the patient. Collaborative filtering, content
based, hybrid and knowledge based recommendation are the
approaches available in present system. But in biomedical
field recommendation should done based on patient profile
without general suggestions. In general product suggestions
can attain better results in case of available recommendation
methods [17]. Collaborative filtering based suggestions rec-
ommend items to particular user that similar users liked.
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Similarly content based recommendation suggests items to
user based on history. From history an analysis has been done
and user interest is identified. Based on identified factor sug-
gestion are done to users from database. Hybrid recommen-
dation is combination of two approaches to overcome disad-
vantages and attains better results. Hence these approaches
won’t provide better suggestion in field of medical datasets.

Preprocessing

The issues in real world preprocessing are incomplete due to
lacking attribute variables, lacking certain attributes of interest
or containing only aggregate data. If datasets contain error or
outlier is represented as noisy. The data containing discrepan-
cies in code or names are represented as inconsistent. The
following are the task that takes place in preprocessing to
produce optimal result from huge database is data cleaning,
data integration, data transformation, data reduction and data
discretization [18]. Data cleaning is the initial step which in-
cludes, filling in missing values, smooth noisy data identify or
remove outliers and resolving inconsistencies. In integration
process integrating multiple databases, data cubes and files are
done. In data reduction, it should produce the similar analyt-
ical results while reducing the volume of data. In case of
unfilled content will occur as a part of data reduction, the
numerical attributes has been replaced with nominal ones.
When all this process is done in a database the result output

will be an optimal one. Because searching required content
from a huge database is a difficult process. In particular, bio-
medical database should contain entire field for optimal result
extraction. Therefore for this process preprocessing has been
done to fill all the fields and attains better results in final.
Hence quite changes in database attain better results in final.
(Figs. 1, 2, 3, 4 and 5).

Profile based recommendation

In general, recommendation approach is used to suggest best
products to a new user. While in medical field suggesting
prescription according to user and based on their profile is
an issue. Hence considering necessary parameters such as,
age, current body condition of the patient and other necessary
details will improve in taking decision in optimal way. Hence
clustering symptoms with consideration of patient body con-
dition will attain accurate result in prescription identification
[19]. While clustering, the symptoms of patient would be
clustered and based on it disease identification has been de-
tected accurately. Then based on identified disease the sugges-
tion of prescription has been processed. In our approach the
suggestion of prescription has been done to patient by means
of considering the personal records.

Initially clustering of symptoms has been done by semantic
clustering with ontology to attain better suggestion in medical
field in terms of detecting disease. Recommending suggestion
has been done from both professional part and user suggestion
and not based on user personal detail. In between clustering
symptoms and suggesting prescription another factor has been
considered is profile based suggestion. Once disease has been
identified the next factor is suggestion of prescription previous
to this step a new condition will be checked. The patient age,
current body condition includes blood pressure, sugar content,
major operation, minor surgery and all other details.
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Fig. 2 PBPS architecture
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Semantic clustering in grouping user symptoms is held by
following equation, and ontology is another factor considered
to overcome the domain word issues while clustering
symptoms.

Simonto Q;DSð Þ ¼
n
jQsymU DSsymj if jQsymU DSsymj≠0 ð1Þ

Where Q is a set of symptoms assigned to query Q and DS
is a set of symptoms stored already in database. k is small
constant, e.g. 0.1. Resulted number represents ontology-
based similarity measure. Whole similarity is calculated then
computed as multiplication is stated below,

Sim Q;DSð Þ ¼ Simonto Q;DSð Þ*SimTF−IDF Q;DSð Þ ð2Þ

Where,

SimTF−IDF Q;DSð Þ ¼ DS � Qð Þ=jDS‖Qj ð3Þ

The Hybrid Feature Selection Method HFSM

HFSM has the ability to reduce the feature space by selecting
terms which are statistically and semantically pertinent
through a weighting model.

HSw ¼ λ*rχ2wþ 1−λ ð4Þ
where λ is a weighting parameter between 0 and 1.

To select the most p pertinent terms, three steps are
followed:

Calculate the hybrid measure HFSM for each term in the
dataset;

Sort the term in descending order of their criterion function;

Select the top p terms from the sorted list.
Once semantic clustering has been done identification of

disease will be conducted. After clustering based on patient
profile suggestion of prescription will vary with respect to
patient personal information. The issue is same prescription
could not be given to all patients who are in different condition
[18–22]. Therefore with respect to patient current body con-
dition and report suggestion of prescription is implemented.
Symptom clustering and patient detail is combined and ana-
lyzed to suggest optimal results.

Procedure to obtain optimal result

Step 1: Start
Step 2: Medical datasets stored in database
Step 3: Preprocessing and cleaning process is done to fill

missing and wrong information
Step 4: Semantic clustering of symptoms
Step 5: Analyzing patient details and understanding user

current body condition
Step 6: Based on identified disease and body condition of

patient prescription has been suggested.
Step 7: Optimal prescription is attained

from recommendation
Step 8: Stop

Initially symptom database is taken for processing like
identification of disease through analyzing symptoms of pa-
tient. To attain optimal result by data mining, preprocessing
and cleaning, is implemented to fulfill the missing values,
irrelevant information in DB. Preprocessing will reduces the
misleading results in final and irrelevant and noisy data will be
reduced. Once the preprocessing process has been completed
semantic clustering has been takes place to cluster the symp-
toms of user [23–25].
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Fig. 3 Necessary parameters of patient
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Fig. 4 Accuracy and symptom
analysis evaluation
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By dint of clustering disease is identified and based on user
feedback and professional suggestion prescription to disease
has been extracted and suggested. In addition patient profile is
considered in separate DB and combining detected disease
and current body condition using the parameters like age,
blood pressure, sugar, major surgery, minor surgery and other
details of the user. From these details suggestion of prescrip-
tion has been done because similar suggestion of medicine
will not attain better results for all patients. Some medicine
won’t work efficiently if patient current body conditions var-
ious due to the factors mentioned above. While extracting
suggestions for identified disease with respect to profile based
prescription will leads to optimal result. Compared to current
recommendation approach in medical database profile based
suggestion will attain better result in efficient way and saves
patient life.

Result and discussion

The implementation of proposed approach attains better re-
sults in terms of efficient suggestion with respect to user pro-
file. Instead of suggesting prescription based on identified
disease through symptom analysis in general way will attain
result without optimal level of performance. Hence consider-
ing user profile and records and suggestion are done based on
that will attain better and exact result to individual patients.
Existing attains suggestions in similar way to all kinds of
patient and it won’t work better performance.

The accuracy in suggesting prescription through recom-
mendation system is shown in above graph. Collaborative
filtering, content based recommendation suggestion attains
better suggestion but not in accurate way. Hence accuracy will
obtained when user satisfaction and exact suggestion provid-
ed. Therefore keeping it as an objective and it attained by
profile based recommendation.

The above graph shows the accuracy in clustering symp-
toms of user. Where existing approach attains better accuracy
but parameters considered is a necessary one. Just focusing on
symptoms alone will leads to better identification of diseases
but concentrating on user profile will attain optimal result to
individual. Hence this could be attained by our proposed
approach.

Conclusion

The objective of the work is to attain exact suggestion of
prescription based on identified disease through symptoms
analysis was implemented through PBPS approach. Profile
based prescription suggestion is done by implementation of
semantic clustering of symptoms with addition of ontology
disease has been identified in effective way. Once disease is
identified, prescription suggestion should be provided through
database which contains suggestions from professional and
user’s feedback. In addition to made accuracy in suggestion
profile based suggestion would obtain better results by dint of
analyzing patient details like age, BP, sugar level, major op-
eration and minor surgery and other parameters in medical
record will be used. Understanding user current body condi-
tion and prescription suggested would be combined and ac-
cording to patient condition prescription has been suggested.
Hence in the field of medical this approach attains better re-
sults compared to existing recommendation system and this
method attain optimal results.
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