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Abstract: Currently, with lot of competition in health care market, most of the hospitals are focusing on stream line
of the processes to deliver high quality care at the same time by reducing costs. Accordingly, it is very critical to
explore and process the data collected by health care sectors. Process mining is a research area that lies between
computational intelligence and data mining on one side and process modelling and analysis on other side. Hence
process logs are maintained to discover, monitor and improve the real processes. Majority of the hospitals have
adopted the methodology of lean thinking in order to improve patient care and this has led to significant improvements
in the clinical processes. This paper deals with the concept of lean methodology and also discusses the concepts and
various algorithms and applications in process mining.
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1. INTRODUCTION

Data mining is the analysis of data for finding relationships and patterns. The patterns are an abstraction of
the analysed data. Abstractions reduce complexity and makes information available for the recipient. The aim
of the process mining is the extraction of information about business process. Process mining encompasses
techniques tools and methods to discover, monitor improve real processes.by extracting knowledge from event
logs. Process mining evolved in the context of analysing software engineering processes by cook and wolf in
the late 1990s [1]. Public hospitals has to adopt to key process indicators(KPI’s).majority of the hospitals have
process which has the capacity to report and monitor the performance with statistics ,while this method does not
provide with the improvisation of process[2]. Business process re-engineering or clinical process re-engineering
both are initiatives to focus on continues improvements to gain competitive advantage from hospital perspective
for services oriented and increasingly becoming patient cantered to service the health care[3].

2. LITERATURE SURVEY

In [1] the authors has described about hospital information system and system record information about business
processes and clinical processes. Process mining applied to the organizations and how data can be extracted
from logs.in health care. In [2] the author described about the execution of process mining in industries and
flow of process in organizations and also described about event logs. In [3] the author described a measure to
quantify discrepancies between a process model and the actual behaviour as registered using event-based data.
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The idea of applying process mining in the context of workflow management systems and two problems are
defined. The first problem is to find a workflow graph generating events appearing in a given workflow log. In
[4] the author described about patient journey and clinical process to redesign a holistic approach in redesign
process. In [5], the author described about lean thinking methodology to improve patient care. In [6], the author
described about the basic concept of methodology and what are the necessity of workflow management system.
In [7], the author explained about the history of processes and how the processes are competitive in various
environments. In [8], the author described about the goal of process mining and how logging data are use full
to construct the process models. In [9], authors describes about dominant modelling language in the field of
process mining and its use full to create process models.

In [10], the author describes about the automated construction of simulation models, model extensions. In
[11], the author describe about data mining techniques, process models, types of representation and algorithms.
In [12], The authors described time stamp of the event and the data elements recorded with event. In [13]
the author described about the application of process mining and medical treatment process of the complex
environment. In [14] the author described about the modelling languages rules and behaviour when models
executing in the process. In [15] the author described about the algorithms which generates the order relating
events. In [16] the author described about the algorithms, and events when generate and reconstructs the process
models.

3. GOALS OF PROCESS MINING

The goal of the clinical process redesign is to improve the poorly coordinate patient journey when the patient
move to multiple departments this should also account for continues fine tuning and adjustment of ever transient
in the hospital system redesign process [4]. Nowadays, most of the hospitals around the world have adopted
“lean thinking” methodology to improve patient care and their clinical process. A huge amount of data can
is collected in the hospital information system and systems record information about the process in the form
of event log [5]. While in the health care process mining concentrates on execution of health care processes.
Lean thinking provides insight to understand the patient flow process that helps in effective coordination and
implementation of this is not the sufficient to relief the hospital wide crisis, when an issue with availability of
beds still exists.

Various statistical techniques are used in health care data analysis to report and forecast health care
performances [6]. Process model is a graphical representation of business process that gives the dependences
between activities which needs to execute for realizing a separate business objective. Various process modelling
languages are used to represent process models for example using business process model and notation [BPMN],
event driven process chains [EPC] or petri nets, in the field of process mining petri nets represents the dominant
modelling language [9]. Process mining is a research area that lies between congenital intelligence and data
mining on one side and process modelling and analysis on the other side. Process mining extracts knowledge
from event logs that are available from information systems and this leads to discover, monitor, and improve the
real process. Process mining accounts for automated process discovery, conformance checking, social networks
or organizational mining and automated consecutive of simulated models [10].

Positioning of the three main types of process mining: (i) Discovery (ii) Conformance Checking
(iif) Enhancement

Process models comprise of a set of activity models and the constraints between them and these models
reduce the complexity by taking into account characteristics of interest. Figure 1 depicts positioning of three
main types of process mining. Process models cab be graphically represented by business process that depicts
the dependencies between activities and these has to be executed as a whole to realize a specific business
objective. The representation of process models can be achieved by various process modelling languages
viz., business process models and notation [BPMN], event driven process chains [EPC] the representation of
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dominant modelling language will be done by petri nets when the formal expressions of the petri nets language
is strong and BPMN provides imitative semantics that are easier to understand for recipients, even though if he
does not process a theoretical back ground in informative.

Hospital » EMR/EHR
or Clinic System
Process discovery Event
Model ,_conformance | | ogs
enhancement

Figure 1: 3 types of EHR/HIT process mining

The missing link between data mining, traditional model driven business process management can be
provided by process mining .process models exhibit concurrency and these are in comparable to classification
and association rules in data mining[11].Process mining is not only limited to control flow discovery but
practitioners and academicians easily identify the process models by using event logs. The main source of
origination for event logs is either through generic EIS or through hospital information system. Information
about the start or complete of process tasks along with related context data and time stamps are maintained by
event logs [12].

The greatest challenges for hospital management is to fill the gap between the actual clinical processes
and the recommendations which are provided guidelines, hence there should exist some methods that (i) can
measure the adherence of the actual process behaviour with respect to the expected behaviour (ii) identify the
deviations which occur quite often and (iii) provide results, where the doctors can easily understand and focus
on the identified deviations. Hospitals are facing process related problems which has proven to be capable of
providing deep insight into process in a relatively time span .hospitals discover the by the application of process
mining. Medical treatment processes are highly dynamic, complex, increasingly, multi-disciplinary and soften
adhoc because of the complexity environment in which they are executed they usually involve several variables
that can be handled differently depending on the specific patient being treated .therefore process models need
to give freedom and should not restrict users in taking actions| 13]. Process modelling language provides model
edibility with respect to imperative languages when describing process behaviour. Imperative languages can
be lead to unreadable and complex models in variable environment. Declarative languages do not model the
allowed behaviour in this way there are more possibilities for executions since everything is allowed unless
explicating forbidden. This is achieved by representing the process as a set of rules so that it can be executed in
all possible ways as alone as these rules are respected [14].

Deterministic mining algorithm delivers the same result for the same input. a- algorithm [15] belongs to
this category and this was the first algorithm which was developed and dealt with concurrency. The input for
this algorithm is event log and this calculates the ordering relating the events which exist in the log. Genetic
mining algorithm uses an evolutionary approach that takes into account the process of natural evolution.
Genetic mining algorithm follows four steps: initialization, selection, reproduction and termination. Heuristic
mining algorithm also uses deterministic algorithm but they incorporate frequencies of events and traces for
reconstructing a process model [16].The idea behind these algorithms is to generate a random population of
process models and to find a satisfactory solution by iteratively selecting and reproducing them by crossover
and mutation over different generations.
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CONCLUSION

The greatest challenge for healthcare management is to fill the gap between the actual clinical processes and the
recommendations which are provided as guidelines. With regard to health care, process mining concentrates on
the execution of healthcare processes. Process mining accounts for automated process discovery, conformance
checking, social network and automated construction of simulated models. The three categories of mining
algorithms viz; Deterministic, heuristic and genetic algorithms which are the main components in process
mining has been discovered.
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