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Abstract—The health care domain is a culmination and emergence of many other economic sectors
that give different services from patient treatment to healing, protective, rehabilitation, and palliative
care. The GDP consumes to facilitate health in terms of smart device development, clinical examina-
tions, outsourcing, and Tele-Medication facilities. The Asian countries and less developed countries
with a high population rate are facing health care services related issues. One of these countries is
India. India has two types of health care services system; (i) public service system and (ii) private sys-
tem. The public health system, i.e., the government, provides facilities to patients as primary health
centers (PHCs) through limited secondary and tertiary health institutions like hospitals in rural areas
while the private service is owned by local practitioners and institutions. Both of these service providers
are facing bed occupancy issues for patients due to a highly populated country. To overcome this issue,
we propose a Machine Learning solution for patient admission scheduling autonomously. The pro-
pose framework helps hospitals to enhance the decision process for bed occupancy for patients con-
cerning their departments and their diseases. We have deployed our framework in real time environ-
ment and find that it facilitates the overall performance of bed allocation in the prescribed hospitals.

Keywords: Healthcare, Machine Learning, Bed Occupancy rate, Algorithms
DOI: 10.3103/S0146411621060043

1. INTRODUCTION
Currently, smart health care services are not simply due to the constant occurrence of multidimen-

sional changes in the health environment. The social health insurance industry (SHI) is hugely critical to
the general population all around the world. This SHI industry incorporates a scope of entities like emer-
gency clinics, specialists, nursing homes, drug stores, clinical research facilities, medicinal gear produc-
ers, and numerous segments of the social insurance framework [1], [2]. Around the world, SHI benefits
officers are hopefully anticipating the future and have an anticipated an increment at a yearly rate of 4.1%
in 2017–2021, up from only 1.3% in 2012–2016 [2]. Health care costs per individual will f luctuate gener-
ally, running from $11,356 in the United States and just $ 53 in Pakistan by 2021 [3], [4]. In the future,
there is required to increment during the time somewhere in the range of 2016 and 2021-73 to 74.1 years.
The number of individuals matured 65 or more brought more than 656 million or 11.5% of the total pop-
ulation [4], [5]. The endless ailments, most conspicuously malignant growth, coronary illness, and diabe-
tes, are fueled up because of fast urbanization, inactive way of life, evolving diets, and rising fat levels.
Some important progress that has already been seen as a sufficient impact included:

• Capable of adopting a wide range of smartphones in the sense of diagnosis.
• Patients are equipped with an increasing amount of information about their condition.
• Tangible advancement in Machine learning, Cognitive registering, and Comprehensive AI.
• Increased Automation.
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• Expanding wearable substances, providing access to new aspects of personal health data.
The multilayered architecture of the healthcare system is one of the main reasons for the complexity of

the healthcare system. There are different considerations for this multilayered hospital administration
architecture [8]. These include whether it receives public (central or state government) or personal financ-
ing, which places it covers (rural or urban), and includes demographics and prevalent diseases. Currently,
India also has registered a new era in public health during the last ten years. Thanks to the improvement
in the spectrum of health and development, the average life expectancy has increased rapidly between
2005 and 2015 from 64 to 68 years. The imminent to go into India’s social insurance industry is extremely
alluring. The evaluated total national output is 10%, which is created from the health services market to
achieve more than 1.2 billion occupants and appears to be an extraordinary open door for advancement.
In any case, before getting away from this plausibility, there ought to be an examination of the perplexing
parts of the current social insurance showcase in India. With an expected 100 billion USD advertised size
in 2015, health services are the quickest developing industry in India, Currently, India has the second big-
gest CAGR (11%) in health services among all BRIC nations [5, 6]. Healthcare is the quickest developing
industry and would like to grow at a CAGR of 18.3% during 2012-20 to achieve 280 billion US Dollars [7].
Today everywhere throughout the globe, innovation is being altered with cutting-edge specialized per-
spectives and our nation is not a long way behind. Today, India is coming into innovative advancement
and there is a great deal to do with expanding start-up culture. In a continually changing universe of inno-
vation, the best technique for fruitful business is to learn, adjust, and adjust to new advancements. The
motivation behind this study is to resolve the Bed Occupancy issue in the health sector with enhance-
ments. The following are a couple of innovations that are being fused and changing the essence of Indian
health services today.

1.1. Smart Health Services
Today, the health care sector works with advances like the Internet of Things (IoT) and Machine

Learning methods are solving complex worldwide smart health care issues. Using smart systems that can
at first recognize the way of life can help you to wearable smart systems that can enable monitoring your
diseases identified with health care and provide better services to patients. The capacity of IoT to follow
the limit and speak to the hardware gives an extraordinary measurement of the potential utilization of such
smart systems [9]. In smart health services, the automation of systems includes a wide range of robotic and
intelligent smart systems to make decisions based on inputs. With the use of smart computerized environ-
ments, health records and information mining needs new methods for high steadiness. Additionally, the
implicit quality control instrument rejects the mistakes, which are basic in the medical services sector.
Another measurement incorporates advances that give constant input circles identified with computerized
information mining, which are being utilized by board improvement and better administrations in patients
and health services. At last, smart systems can likewise be utilized to address the difficulties or issues
looked by patients [10]. Smart intelligent systems are also used as personalized health monitoring devices
to monitor patient health and measure the data and make a precise decision on it. The smart system can
also send the patient monitoring data to specified locations like a hospital specialist or family doctor [11],
[12]. To facilitate patient data, cloud services can also be used to handle the substantial data of patients.
Cloud computing supports distributed systems for health monitoring [13, 14].

2. LITERATURE REVIEW
2.1. Healthcare Sector

The healthcare sector is one of the largest sectors in terms of employment and generating revenues.
Existing work states that with the complex structure of the healthcare system and the burden due to
administration, unjustifiable growth in cost is observed [15]. Changes should be made to manage the
expenditure on health care. If social needs such as shelter, nutrition, safety, and health care services are
not provided, then it leads to affect the health condition of the population, it is as important as medical
care. In Canada, they address the social needs of the population, which directly impacts/affects the costs
and outcomes of health [16], [17]. It is stated that each year due to noncommunicable diseases like cancer,
cardiovascular disease, diabetes, and chronic lung diseases result in 36 million deaths, which is two-thirds
of the 56 million deaths occurring worldwide [18], [19]. According to the (KPMG), Indian healthcare
professionals are more inclined towards the urban areas which make rural areas unserved due to which not
more than 442 million are served [20]. Insurance Regulatory and Development (IRDA) consider invest-
ment in healthcare in India (per capita), one of the lowest in the world, as an offering of health insurance
is roughly 32% concerning 73% in the UK, as stated. One of the facts is that in India 76% of people do not
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have health insurance, which indicates that citizens have to spend a large share of wallets for the treatment.
One of the major issues which the healthcare sector is facing is the poor infrastructure, where for every
90,000 citizens there is only one state-run hospital [21] According to the Indian government health and
family welfare statistics, there is a shortage of doctors for rural health centers (CHCs) [13].

2.2. Bed Occupancy

Hospital potential is a complicated mix of property along with, as an example, home and clinical
equipment for operating theatres and in-depth care smart systems. The healthcare sector is currently fac-
ing various issues leading to inefficiency in the f low of the process; one of the most important issues is Bed
Occupancy which causes improper management of the resources in the hospital. Bed occupancy of
patients in a hospital is at the peak in a specific duration of a year and can fall at any time, this unusual
pattern of patient’s arrival is misinterpreting which leads to an ineffective allocation of beds. Due to such
ignorance, maximum hospitals are overoccupied, where lots of patients remain unattended or not prop-
erly treated [22]. The focal point of our study is the designation of suggested changes in the local bed abil-
ity of single hospital clinics in the area. High or low inhabitant is utilized as a contention to increment or
diminishing limits. Bed limits can be changed so hospitals have a similar inhabitant target and the absolute
local limit concurs with the objective limit determined in the provincial limit plan. Shortage of beds in the
hospital affects various things such as it increases the waiting time of a patient which gets more crucial
when the patient is in critical condition, patients are shifted from one to another hospital, hence leading
to wastage of time and because of which they also suffer from untrained staff which further leads to inef-
ficient operation [23]. Researchers have figured out some models, which are useful for analyzing bed
occupancy to understand the problems related to it. As stated in [24, 35], to lessen the duration of stay of
the patient, beds play a significant role. Forecasted the required number of surgical beds in the Hospital
by using a model named 'Autoregressive Inductive Moving Average’ (ARIMA). Discovered the relation-
ship between both illness rate and temperature air of beds occupied per day in the case of emergency [25].
By applying stochastic simulation techniques to analyze the variable bed occupancy carried out daily, they
came to know that f lexible bed occupancy results in a lesser overflow of patients in the hospital than the
ones with settled occupancies. Varying discharge rates came out to be more suggestive than the changing
admit rate [26, 34]. Varying discharge rate plays a major role in reducing overflow in a hospital. Studied
that impact on the bed supplied in the hospital in the US due to socioeconomic and demographic vari-
ables. Studied about the causes which led to a rise in bed occupancy via linear regression, regression is pre-
dicting the bed requirements in the future where classes are divided like C1, C2, and C3. Overlooked ele-
ments affected the demand for beds in the hospital per day. The researchers to understand and forecast
the bed occupancy model like simulation (Developed using ARENA 10.0) and linear regression and sim-
ulation model is mostly preferred amongst all because it answers a lot about the availability and engage-
ment of beds in a hospital [27, 33].

A key issue of inhabitance based potential making arrangements lies inside the impossible to miss
impetus because it accommodates emergency clinics to misleadingly blast the length of remains in their
sufferers for you to meet inhabitance targets and in this manner stay away from potential limits. In the re-
dispersion framework, some of the proficient emergency clinics will acquire beds from wasteful medical
clinics. Medical clinics of Iran have more than a hundred thirty thousand workforce (half of the health-
care staff), it is that as it may, the low inhabitance of facility beds (54%) in appraisal in advanced countries
(80%-eighty-five% bedding inhabitance). It demonstrates the requirement for the appropriate usage of
restricted resources. Moreover, the best 82% of beds in Iran’s emergency clinics are dynamic, and it gives
high resources spent on charges, staffing, pay rates, and support. It might be cost-noteworthy to cut or
imprisonment despite the advancement of crisis facility beds except for it has been advocated by the
expanded call. A key drawback of the inhabitance charge in the scope organization is its loss of represent-
ing the accused related to a hoisted inhabitance through a therapeutically futile increment inside the
length-of-live. To avoid a motivation for developing the length-of-live, we settle on the scope of-examples
as per year as a yield. However, simple yearly case numbers do not assess different case blends of medical
clinics that are to expand reflected in the time of life. We in this way supporter quantifying the yield, not
by a method for the single outnumber of occurrences, any way to isolate the cases into associations and
consider the individual case numbers in these organizations as different yields. Having depicted the
sources of info and yields that we see as most extreme appropriate for the effective utilization of capacity,
we are currently going up with the inconvenience of characterizing a reasonable proficiency record that
takes several information sources and yields into thought. To layout a proportion, we have to consolidate
the contributions to total info and the yields to total yield [31, 32].
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Research gap. Scarce healthcare sources require cautiously made guidelines ensuring standard bed
allocation, pleasant healthcare services to patients. A complicated evaluation of the resource allocation in
a hospital department via integrating with the identical framework a queuing gadget, a compartmental
version, and an evolutionary-based optimization required. The queuing device shapes the waft of sufferers
through the medical institution, the compartmental version gives a feasible structure of the sanatorium
branch according to the queuing characteristics, and the evolutionary paradigm offers an approach to
optimize Bed-occupancy management and the aid gives the usage of a genetic set of rules approach [28–
30]. Excess capability in hospitals has grown to be a serious trouble in terms of technical, managerial, and
policy troubles similar to everywhere in the international and Iran. In a maximum of the growing countries
consisting of Iran, new hospitals are regularly constructed and not using an actual evaluation. Distribu-
tions of hospitals are in the geographical primarily based instead of need-based, therefore, worldwide
experts advocate stopping sanatorium bed spreading and different interventions. Hospital area policymak-
ers are looking for new solutions in reaction to the developing pressures, mainly the lack of economic
resources. It seems issues with one-of-a-kind techniques are one of these solutions. However, administra-
tive reform has now not been completed about health facility downsizing in our country. It appears vital
to promote the green management of hospitals utilizing implementing various strategies. Machine Learn-
ing will play an important role in maintaining the inflow and outflow of patients via providing effective
and efficient treatment to the patients in a short duration by analyzing the records (data) of the patients,
which are structured logically. This will reduce the time of stay of the patient and the bed occupancy rate
will increase as cured patients will be discharged and the bed will be occupied by the one in need leading
to better operational efficiency in the hospital [15]. A machine learning solution suggested solving the bed
occupancy issue using Wi-Fi technology. In the study, the authors proposed a Wi-Fi-based occupied bed
and empty bed prediction solution. They also compare their solution with the existing machine learning
decision-based techniques [35]. The solution is only for the specific department and not useful for all
departments of the hospital. Another bed occupancy solution proposed by the author is based on machine
learning. The solutions work on the population data table (PDT). The solution is generic and does not
specifically target any area related to bed occupancy issues [36]. The existing frameworks that have math-
ematical modeling like a mathematical model proposed by using the concept of machine learning. The
paper also focuses on a “What-if analysis” that offers a versatile mathematical model to investigate the
impact of systematic adjustments in the input parameters on the results of the queuing system and
resource usage. The technique was demonstrated using a simulation based on real data obtained from a
hospital geriatric department in London, UK. The paper also discusses the possibility of applying the
methodology to various medical departments (surgery, stroke, and mental illness) [38]. The study also
proposed mathematical modeling to manage the bed occupancy in all departments of the hospital. How-
ever, the mathematical machine learning-based model was mostly built for the management of beds in
ICU for patients who shifted to ICU after any treatment [37]. One more study suggested using the concept
of machine learning. A hybrid genetic algorithm queuing multicompartment model for patient movement
in hospitals is proposed in this paper. A queuing framework of finite capability for the delivery of phase-
type services is merged with a compartmental model, and a related cost model is built. To boost the capac-
ity to maximize both bed management and related costs, an evolutionary-based method is used [39].

Research methodology. We have collected primary data from various hospitals. Our data include the
year of establishment, No. of Doctors, No. of Beds, occupancy rate. We visited several other hospitals of
different scale sizes, specialties, etc. personally had interaction with doctors and patients. Then we tried
to understand the problems associated with health care and occupancy rates.

Primary data. The primary data has been shown in Table 1. The data collected from different hospitals
on their bed occupancy issues.

Proposed machine learning framework. We proposed a framework to solve the bed occupancy issue in
the health sector. A mathematical way to deal with challenges based on medical data analytics. Figure 1 is
representing the theoretical concepts of the framework. Figure 1 depicts the existing processes and the
proposed framework difference. In the existing framework, only the data has been collected and then
refined with the machine learning technique. After the data refinement, a prediction model based on
machine learning operates on data and sends data to the desired end. However, in the proposed frame-
work, the data refined with “increasing data refinery efficiency” to the desired end in such a way that the
proposed machine learning technique can predict actions on the data set to solve the bed occupancy issue.
The steps in the data refinement are (i) Assign some standards to medical departments, (ii) Data Collec-
tion, (iii) Correction of errors in data, omissions of wrong data from the data set, (iv) Integrate accurate
data in a table with each department label, (v) Extract data for any department to take a decision on Bed
occupancy for patients. We used this tool to design the modeling of beds and then develop an application
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for the hospitals and care centers to overcome this issue. The application is developed according to the
proposed framework with decision-making algorithms. The algorithm helped the administration to
examine the number of beds occupied and the number of beds remaining in their unit.

Formal Modeling of models. We present a mathematical model for the patient confirmation booking
issue. This will be for tackling the issue with programming. Our study presents a few additional ideas,
which facilitate the scientific articulation of the issue. From that point forward, we present the choice fac-
tors, target work, and imperatives. Note that the numerical model just considers the most widely recog-
nized case wherein the sexual orientation of the first persistent decides the gender of the room.

Indication of variables. Patients are indicated P, with i = 1; …; P, as P is the absolute number of patients.
There are F female patients and M male patients, with P = F + M. Patients have the accompanying prop-
erties: a confirmation date ADi , with ADi in 1; …;T – 1, and a release date DDi, with DDi in 2; …;T and
ADi < DDi;

• age Ai and sexual orientation Gi;
• a treatment, which compares to a specialism Sl; and
• a room inclination Rpref .

• Nights are meant , with k = 1; …; T, with T the number of evenings in the arranging time of the
time skyline.

 kN

Table 1. Data Collected from various  Hospitals

Name of Hospital Year 
of Establishment

No. 
of Doctors

No. 
of Beds Occupancy Rate Year of Data 

Collection

Apollo Hospital Delhi 1996 206 71 64% 2018
Fortis Hospital, Noida 2004 77 200 73% 2018
Bombay hospital Indore 2003 150 600 85% 2019
Choithram Hospital, Indore 1979 66 200 54% 2019
Child hospital, Indore 2001 140 255 81% 2019
Sancheti Hospital, Pune 1965 31 200 67% 2017
Sahyadri Hospital, Pune 1994 25 140 65% 2016
Jehangir Hospital, Pune 1946 83 305 88% 2018

Fig. 1. Framework to solve the bed occupancy issue.
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• Departments are meant as Dm, with m = 1; …; D, with D the number of divisions. Divisions can bol-
ster at least one specialism’s , with  = 1; …; S, with S the complete number of specialisms. An office Dm
can uphold that allotted patients have a particular age.

• The  room of the medical clinic is indicated  , with j = 1; …; R, with R the number of rooms in
the medical clinic. Room  can have one or more room properties and sex. As per the specialism that is
upheld in the office, rooms can bolster in a few degrees various specialisms.

• The  bed of room  is meant , with b = 1; …;  , with  the number of beds in room
. The limit (number of involved beds) of the room  around evening time  is signified .
• The exchange of patient Pi from room  to another room on timeslot  is displayed as .

 : i is the arrangement of rooms that have the expected gear to treat quiet P. This confines the
rooms to which patients can be doled out dependent on the age imperative and the required r.

Soft constraints.
• SC1: The room of patient decision (individual bed, double bed) must be regarded if conceivable. A

patient P who requested a solitary room, ought to ideally be allotted – if there should arise an occurrence
of absence of individual rooms to a twin room. In the event that it is beyond the realm of imagination to
expect to relegate a patient to his/her room of decision, the medical clinic may pass up income. Doctors
in certain nations, e.g., India, are legitimate to charge a higher honorarium to patients who are breastfed
in a single room, if and just if these patients mentioned a solitary room amid the affirmation procedure.

• SC2: A patient P is ideally breastfed in division D that has the correct gear and staff to treat the
patient’s sickness.

• SC3: A patient P is perfectly distributed to room R that in a couple of degrees thinks about the spe-
cialism that is relied upon to treat the patient’s clinical picture.

• SC4: The helpful treatment of a patient P may necessitate that he/she is distributed to a room R with
excellent rigging. These room characteristics are recommended to treat the patient. Note that this is the
fragile constraint adjustment of hard necessity.

• SC5: The number of spontaneous exchanges ought to be limited.
Pj is the punishment caused when allotting understanding P to room Rj. The punishment esteemed Pj

will be the aftereffect of infringement of the delicate requirements SC1, SC2, SC3, and SC4.
Decision Making.
1) 
• is 1 only when the P is allocated to room  night  ;
• Else case is 0.
2) 
• 1 value is only when the patient Pi moved from one room  to another room in night ;
• Else the case is 0.
3) 
• 1 value is only when  in night  can accommodate the only female
• patients;
• 0 is only a male’s scenario.
• 0 is only a male’s scenario.
Functionality. The goal is to limit the weighted whole of the aggregate punishment acquired for relegat-

ing patients to un-preferred rooms and the number of exchanges:

(1)

Here w is the weight for the transfer violation.
Every patient P needs to assign a room:

(2)
Whenever a room ought not to contain a greater number of patients than the accessible number of beds

in the room. Additionally, all patients in a room ought to have a similar gender:
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(3)

(4)

(5)

(6)
The Equation 5 is explaining the patient’s allocation date of bed and release date as well. The difference

of the equation will illustrate the time duration of bed occupied by any patient. This equation will enhance
the functionality of bed allocation and releasing dates to examine how many beds are occupied by the
patients for a long time and in what department so management/admin can find the empty beds in each
department and can also predict that when the bed/s would be free to allocate the other patient. The
Equation 6 is presenting the division of rooms as per gender or sexuality. The total of female and male beds
will be the sum and then will be divided by the department/s. This equation will summarize the beds of
male and female and then will also present in each department.

At the point when a patient with a specific condition is released, therapeutic establishments need to
know, as precisely as could be expected under the circumstances, what likelihood is that the patient will
be readmitted within 30 days. Patients with a generally safe range of readmission can be released to their
home or outdoor patient care; be that as it may, those with a high danger of readmission should be kept in
the medical clinic for fundamental treatment or be observed after they are released. At the point when the
accuracy of expectation is low, there are more readmissions and repayments can be punished. As it is not
obvious which information should be viewed as when formulating a model to attempt to take care of this
sort of issue, the initial step is to gather information from emergency clinic frameworks. Clinics have
numerous frameworks and keeping in mind that these contain supposed organized information recorded
in electronic medical records, the gathering of this information requires preparing, for example, relegating
standard codes to change emergency clinic explicit nearby codes into standard codes, and revising infor-
mation mistakes and exclusions. Be that as it may, these means were likewise required for information
investigation up to now and are performed routinely. Then again, regarding helpful assets for making great
expectation models, there are numerous sorts of reports, for example, physical discoveries on affirmation
and medical caretakers take note of that are written in unreservedly entered content. This unstructured
information shows to 60 to 80% of restorative office information and has found through trades with clients
and distinctly applicable examinations that this sort of information is fundamental, Hitachi utilized a
component tongue preparing progression to segregate the data, and to get data through the merged treat-
ment of the formed information and substance information. From the information separated along these
lines, it is conceivable to remove an investigation dataset coordinating the theory of examination, to
choose the things to use as factors for computerized reasoning (AI) innovation, for example, machine
learning, and so forth from the many thousands to a large number of information things about the patients
in the dataset, lastly, to make a model (see Fig. 1). The arrangement of procedures as yet is thought of as
the “information refinery” required for making models, and the last two procedures are the correct moti-
vation behind why building complex models is so troublesome. For experts to separate the dataset and
select things while in the meantime comprehending the connections between the remarkably substantial
quantities of things is a very troublesome process that requires a great deal of work. Here, the representa-
tion is practiced with the capacity to reduce the stack of authority during the time spent secluding the edu-
cational gathering and picking things by utilizing a structure that uses remedial information to install affil-
iations that can be considered in the examination of therapeutic information in advance and to utilize this
inserted making sense of how to make want models that have higher exactness than those beforehand.
Since the method can diminish the time and exertion required for building models to a few tenths or less
contrasted with past practices, especially in cases like this where the quantity of information things to be
considered is considerable, it is conceivable to refine the models by rehashing the speculation testing pro-
cess again and again [16].

3. RESULTS SECTION OF FORMAL METHODOLOGY
We present the answer as a lot of two-dimensional lattices. Each column of a lattice speaks to a bed in

a division. The segments speak of back to back evenings. The number of evenings rises with the period over
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which the patient-to-bed task is completed. The number of individual lattices in an answer rises with the
number of various offices in the emergency clinic. Figure 2 speaks of a little clinic that comprises of three
divisions, each having a few beds. A patient in this model is spoken of like an arranged arrangement of little
particles. Each item compared to a night remain. We call them 'quiet stay parts'. In Fig. 3 patient P1 has a
LOS of four evenings, what is more, he/she is moved to another bed at the subsequent night. The arrange-
ment exhibited in Fig. 3 cases of abuse delicate imperative SC5. By picking this portrayal, the hard lim-
itation of HC4 is continuously satisfied. The other hard constraints will be incorporated into the cost
work. A neighborhood characterizes the arrangements that can be acquired from the present one by mov-
ing at least one patient stay part to different positions in the network portrayal. Even though we as it has
two essential moves, by including the limitations heading, a few neighborhoods can be created. The move
quietly to-same-division neighborhood is very similar to the past neighborhood, then again all patient stay
portions of one patient are moved to exhaust beds in the same division. This neighborhood is like the sub-
sequent neighborhood, then again the calculation does not choose a patient at irregular. Rather, it chooses
from a rundown of arbitrarily picked patients relegated to a similar division the best up-and-comer patient
to move to another division. We used the PowerDesigner Tool for the modeling of our bed occupancy in
our proposed solution. SAP PowerDesigner is a collaborative enterprise modeling tool produced by Syb-
ase, currently owned by SAP. For the development, we used Apache, SAP, SQL, and JS languages to
develop the application for the administration to overcome the bed issue and manage the bed allocation.

Fig. 2. Graphical presentation of the solution for every department with respect to empty beds.
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Fig. 3. Graphical representation of patient P1's stay. This patient has a LOS of four nights and he/she is transferred to
another room during the second night of stay.
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In Figure 4 – graphical representation of the swap-bed neighborhood. The suggested algorithm tries to
move the patient stay part of night N7 in bed B121 to other beds in the same column.

4. CONCLUSION
The health sector is the most important domain for the research community due to connectivity with

human life. In this paper, we analyze the bed occupancy issue in Indian hospitals. We collected data from
some big hospitals to address the bed occupancy issue. The Indian government is spending a lot of money
to provide medical facilities to all patients in rural and urban areas. As per the primary data, we have ana-
lyzed bed occupancy rates and different factors affecting bed occupancy. Indeed, even in situations where
complex system models are required, we have exhibited its capacity to quickly supply a progressed exam-
ination that explains the patient’s challenges, drawing on the idea of information processing to unblock
the related bottlenecks of investigation. We have suggested a machine learning framework that would help
hospitals to predict the vacancy of beds and patient readmission to the hospital and effectively utilize the
hospital resources and generate optimum revenue. We also proposed a mathematical formulation that
enhances the framework for bed allocation.
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