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The health industry is experiencing change, the newest forerunner of
which is being propelled by spatial computing and generative Al. Spatial
computing simply refers to the ability to interface with physical space
through computation and digital devices; on the other hand, generative Al
means using advanced machine learning to generate new output. This
paper examines the roles and the combined possibilities of these two
technologies with the view of transforming health care and diagnostics in
the field of patient care. Precision medicine unveils new opportunities of
integrating precise spatial computing components and generative artificial
intelligence to provide a personalized treatment for patients and data
visualization for surgeons. The paper examines major use cases, concerns,
and future of this convergence specifically in the fields of medicine.
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I. INTRODUCTION

will revolutionary’s healthcare at the international
level [1-5].
As a spatial application of digital technology that

The healthcare industry has been changed at the
brink thanks to spatial computing and generative Al
These two technologies which have over the last
decade experienced growth at high rates are now
showing promising future on how the entire
healthcare systems can be delivered as well as how
service delivery can be done and even how patients
can engage with the system or not. /Benefits of these
technologies include superior diagnosis, treatment,
and management of diseases; better patient

satisfaction; and improved healthcare delivery that

involves the active use of space for data, spatial
computing brings a unique dimension to healthcare,
making it possible for doctors, nurses, and any
healthcare providers, as well as the patients
themselves to interact much more directly with the
resources available in a hospital or clinic.
Incorporation of sensors, spatially intelligent objects,
augmented reality and virtual reality, spatial
computing has already been used in fields like surgery,
medical simulation and rehabilitation. It is an

innovation that allows individuals to arbitrate and

Copyright © 2024 The Author(s): This is an open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/)



Sankara Reddy Thamma Int J Sci Res Sci Eng Technol, November-December - 2024, 11 (5) : 324-336

manage massive amounts of data in geometric space
where they include medical images, patient files and
treatment plans, and in the process acquire richer
perspectives and higher accuracy.

In its turn, generative Al uses such methods of
machine learning as generative adversarial networks
and deep attractors, to generate a completely new
data set under the influence of the given patterns.
Generative artificial intelligence can be applied in
healthcare to generate synthetic scan images, mimic
clinical individualized

interventions, develop

therapies as well as estimate the progression of disease.

Generative Al models can provide clinically favorable
results by going through huge data sets containing
medical records, images, and genomics data that
individual clinicians often times cannot tease out
independently or at least in some cases where the
patterns may be obscure [6].

Of all fields, healthcare has powerful potential for a
convergence of spatial computing and generative Al.
the

reliability of medical diagnosis, surgical operations,

Together these technologies can increase
and individual therapy outcomes. First, let us consider
spatial computing in conjunction with generative Al:
It could encourage endless models of human anatomy
in real-time, where planning and simulation for
surgery or performing a surgery through remote
control are possible. Besides that, generative Al can
apply to medical environments and generate scenarios
so that professionals in this sphere might be trained
more effectively and even without physical means.

Of all of the areas, there is one that this combination
could make a massive difference to, that is,
personalized healthcare. While conventional medical
paradigms are mostly linear, their addition to the
spatial computing and generative Al makes the
necessary treatments personalized. This involves
creating personalized approaches in handling the
various diseases, that are tailored to correspond with
the patient’s genetic structure, their lifestyles and
other aspects of their life. In addition, whilst using

real-time data, spatial computing can also offer real-

time feedback which improves treatment accuracy
which in turn results in better management of
chronic diseases and improved interventions.

there increased efficiencies

In addition, are

throughout a health care system when these
technologies are integrated. For instance, through the
application of AR in representing data, which may be
difficult for clinicians to decipher, in 3D; the time
they spend in diagnosing or treating patients will be
highly reduced. This can be taken even further with
generative Al that could, for example, suggest suitable
treatments or identify likely problems to procurement
practitioners before they materialize. In combination,
such technologies are capable of simplifying processes,
minimizing errors and resulting in cost saving in the
healthcare systems that are clogged with
inefficiencies.

Given the current increasingly complex and dynamic
nature of health care needs in the aging population,
epidemics and endemic diseases, this means that
integrating and deploying emerging technologies such
as spatial computing and generative Al is no longer a
choice. Instead, it should be focused on increasing the
efficiency of delivery of patients’ treatment, on
overcoming inequality in access to health services, on
the achievement of better outcomes for customers. In
the next stage, we will see that spatial computing
integrated with generative AI will become the next
big thing in healthcare, enabling formerly fictional
capabilities to become a reality [21-25].

Novelty and Contribution

The following paper seeks to analyze how spatial
computing and generative AI can enhance the
healthcare sector either singly or jointly. The novelty
of this research is based upon the fact that this work
presents an intersection of two different broadly
defined areas of healthcare innovation - spatial
computing, and generative Al. Even though the two
fields are well researched on their individual capacity
they are now being increasingly explored for

synergistic use in health care applications.
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Thus, the foremost value of this paper is to identify
and describe a framework that would incorporate
both spatial computing and generative Al into the
healthcare environment. This framework underscores
the combined value of these technologies that offer
possibilities of revolutionizing personalized medicine,
operations, and medical education. More specifically,
this paper focuses on the application of spatial
computing to provide real-time visualization of the
multifaceted and large healthcare data and generative
Al as the means to predict the outcome, optimize the
treatment, and create realistic training and simulation
scenarios.

Furthermore, this work also benefits the state of the
art with a systematic study of the state of the art
approach of spatial computing and generative Al for
healthcare. This paper provides new contributions
about how these technologies may be further
developed and applied for addressing current main
issues of healthcare systems, starting from a critical
revision of the scientific literature and the gap
analysis of current research. It is thus used for
research on realistic possibilities that include better
diagnostic error minimization, improved imaging and
more precise prognosis of the diseases’ evolution as
well as efficacy of the treatments.

A more practical innovation is the creation of a
library of case studies and use cases along with
prototype applications that showcase how spatial
computing and generative Al can be incorporated
into actual healthcare settings that workers and
patients encounter on a daily basis. The case studies
prove the current possibility of implementation of
these technologies into the existing framework of the
healthcare initiatives and provide a great source of
concrete and feasible examples of changes that may
be potentially induced in the field of medicine and
healthcare by application of the recent technologies.
Finally, the paper provides a research agenda on this
type
cornerstones for future enhancements. Further, it

of work, including potential issues and

underscores the relevance of applying Al in multi-

disciplinary setting across different healthcare
practitioners, Artificial Intelligence scientists and
Spatial Computing specialists, and ethical issues
particularly data protection then emerge as crucial in
mapping out the Al-based solution to healthcare
systems.

Conclusively, this paper provides a significant
contribution by further extolling the speculations of
how the merging of spatial computing and generative
Al would transform healthcare delivery in concept
and in reality. Firstly, it offers a completely new way
of healthcare transformation, and secondly, it also
describes the direction of further development and
utilization of these technologies in further detail,
which can be used by researchers and practitioners as

a reference.

II. Related Works

The use of spatial computing along with generative Al
in healthcare has only recently begun to receive
attention in practice because of the capabilities of
turning different stages of the medical field, such as
diagnostics, treatment planning, education, and
rehabilitation. Spatial computing where people can
operate on digital data at the boundaries of physical
Al is

technologies that are starting to overlap in the

space and Generative two powerful

healthcare sector. The literature review reviews
several areas that are of significance because the
technologies have been used to deliver impact or have
potential for the future.

Spatial computing finds use in healthcare in the main
areas of data visualization and interpretation of
medical imagery. For example, application of spatial
computing, including augmented reality and virtual
reality have been used in visualisation of the medical
images especially in surgeries. Chap again here,
doctors and surgeons can use AR and VR to solve the
problem of how to visualize the organ or tissue in 3D
to plan the surgery in a better way. Some of the

advantages of superimposing digital images on to real
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view includes; more view point assists the surgeon
hence more precise results and fewer mistakes made.
Spatial computing has also been adopted in radiology
for enhancing the interpretation of 3D images such as
the CT & MRI scan through conversion of the flat
images to a touch enabled 3D model [7-10].

Besides, it was also revealed that spatial computing

may be applied for rehabilitation and physical therapy.

Using VR and motion-tracking sensors, physical
therapy has been realized through constructing
virtual environments that may be used to perform
interactive exercises for rehabilitation of motor
disability that may result from surgery or some
injuries. These environments respond in real time and
enable therapists to adapt tasks, thus enhancing the
treatment’s efficacy and enjoyment. Also, from the
context of rehabilitation, spatial computing can give
accurate assessments of the patient progress than the
traditional methods of rehabilitation.

On the other hand, another branch of AI known as
generative Al has

shown great capability in

healthcare needs especially in medical image

generation, diagnosis and treatment planning.
Promising generative models, including generative
adversarial networks (GANs), are also applied to
synthesising realistic medical images such as MRI
images. This is especially useful in the process of
training medical personnel, because while working
with big data, one is not dealing with personal
sensitive information of the patients. In addition,
GANs have been used in the synthesis of medical
reports whereby the findings present a possibility of
developing automation in documentation whereby
such work result in the monopolizing of the
physicians’ time and resources.

In diagnostics, generative Al in models utilized in the
prediction of disease outcomes through the analysis of
records and images. Such models can be trained to
uncover patterns in big data that often may not be
recognizable to the practitioners. For example, Al
performers that are programmed to work with huge

amounts of the patient history and image data, can

diagnose the progression of diseases such as cancer,

cardiovascular disease, and diabetes, often with
greater efficiency than the human doctor. This
capability has the opportunity to radically change
early detection to improve the likelihood of doctors
being able to step in and treat the illness more
effectively.

It is also used in drug discovery as another example of
generative Al implementation. AI models can predict
how the new drug compounds in question will
which  will

exponentially improve the drugs search rate for quite

behave with biological systems,
a few diseases. Through the study of the databases of
the chemical compounds and their efficacy in relation
to the particular diseases previously, the generative Al
models can predict efficiencies of new compounds
used for the particular ailments. This application is
most useful where faced with a system disease such as
cancer where the normal drug model will not deliver
a good hit rate.

Spatial computing and generative Al together are
being researched more often in fields where better
accuracy in surgeries and in medical education is
required. By integrating spatial computing with
generative Al, information can enrich the learning
experience with immersive, 3D visualizations of the
anatomy, and generative AI models can produce
prognostic estimates of therapeutic efficacy. For
the

intelligence

example, merging surgeries performed by

artificial with  Osterhout’s spatial
computing tools gives trainee doctors the control to
perfect their actions in an enclosed environment.
These

education delivery more individualized through

technologies could also make medical

catering to needs of the individual trainee.
Generative Al and Spatial computing can provide an
the

Spatial computing also allows

turn in field of personalized
the

generation of small-scale avatars of personal patients

innovative

medication.

for developing treatment plans because of the specific
view of anatomical and physiological conditions of

each patient. Conversely, generative Al can take
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patient’s genetic data and medical history to
recommend the most suitable treatment. All these
technologies might help increase the effectiveness of
administered, and enable

manipulation that is

treatments that are not only stemming from
population statistics but also from mutations unique
to the patient.

When combined in the framework of delivering
healthcare, spatial computing, and generative Al may
the

healthcare systems. These systems could employ

contribute to creation of self-sustaining
spatial data from numerous sensors to analyse patient
status in real time, while generative Al systems could
process this data to gain understanding of patient’s
status. For instance, through a patient’s wearable
devices, the analysis of their vital signs could be done
and the imminent health complications may be
approximated to enable decentralized action. This
integration could potentially optimise carer- and
patient-facing processes in healthcare, advanced
patient tracking, and alleviate the load on health care
workers.

That being said, there is a number of challenges that
need to be considered in relation to the discussed
possibilities of spatial computing and generative Al in
context of the healthcare. These technologies need a
vast amount of high quality data to perform their best,
and there are issues pertaining to the privacy and
the

implementation of these technologies in current

security of patientss data. However,
structures of healthcare organization also demands a
significant commitment of financial capital to not
only the hardware and software required for the
execution of these technologies but also the templates
in which they may be used. In addition, there are
several mainstream compliance issues with Al in
healthcare include; how constrained AI models are
scrutinizable for their decisions [11-13].

The combination of spatial computing and generative
Al in healthcare can revolutionalise medical practice,
advance health outcomes and perfect healthcare

systems. From increasing the rate of surgical accuracy

and developing a better imagery of the human body
to perfecting the courses of treatment for individual
patients, to innovating methods of teaching doctors
and medical staff, these pieces of technology are
extremely diverse. Focusing on the directions of the
future development of research in this area, it is only
possible to note the growing importance of links
between spatial computing and generative Al in the

healthcare sector.

III. Proposed Methodology

The presented plan envisions the combination of

spatial computing and Generative Adversarial
Networks in healthcare, as a way of improving
medical diagnosis, availing individualized medical
care and as a method of training medical professionals.
The overall methodology has been designed into
various phases such as data collection, modelling,
integration and assessment steps. The transmission
process of this course utilizes both the spatial
computing and the generative Al to solve various
healthcare issues with an aim of improving healthcare

results.
1. Acquisition of Data and Data Cleaning

The the
methodology is the collection of data that are

first procedure within presented
required for training of the developed AI models.
Such data is chest X-rays, MRI, CT scans, patient’s
records, genomics data, and now data from wearable
devices in the form of real-time monitoring of
patients. The sort of data should be good, so there is
data cleaning and data normalization for the best

results in the start. Preprocessing steps include:

e Noise Reduction: Filtering out unnecessary or
interfering data from medical images that may be

rejected with Median filter or Gaussian filter.
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e Normalization: Smoothing of the data so as to
reduce variations between different datasets (e.g.
standardizing the pixel intensities of images).

e Data Augmentation: Applying data augmentation
methods such as rotation, translation, and

flipping of medics images to expand the available

dataset size and its variability because of the lack

of sufficient data, particularly for rare pathology.
2. Spatial Computing Integration

After data preprocessing, spatial computing is
initiated into the process flow. Healthcare sector finds
various uses in spatial computing but one benefits is
to enable the health care professionals to interact
with the 3D models of medical data meaning that
spatial computing enhances the degree of interaction
and thus makes it easier to visualize complex medical
sets. In this step, several tools and techniques are

employed:

e 3D Reconstruction: X-rays, CT scans and MRI
scans are utilized to reverse engineer the
patient’s anatomy into 3D by applying software.
These models assist in picturing the place, size,
and type of the disease be it tumors or lesions.

(AR): AR

employed to overlay the models on images of the

e Augmented Reality interface is
real world in order to offer surgeons or other
medical personnel the real-time view into the
patient’s anatomy during the operations.

e Virtual Reality (VR): Interactivity is used for
constructing virtual reality in which the health
care providers can navigate and rehearse multiple
surgery operations or some other real life issues
in a virtual platform. This environment also
appears to be modifiable to reflect the patient’s

particular anatomical features.
3. The Creation of Generative AI Models

In the proposed methodology, generative Al is critical

in model creation; generating synthetic data; and

The

development of generative models follows several key

developing customized treatment plans.

steps:

Model Architecture: The first and second-generation
architectures revolve around generative adversarial
networks and variation auto encoder models. These
models are used to create fake medical images,
estimate treatment effects or forecast possible disease
development. Therefore, the GANs are implemented
for creating realistic medical images while VAEs
makes it easier to construct patient’s data based on the

available information [15-18].

Loss Function for GANSs:

Lean = IE:x~pdma ) [log D(x)] + IE:z~pz(z) [log (1
—D(G(2)))]

D(x) represents the

distinguishes between real and fake data, while G (z)

Here, discriminator that
is the generator that produces synthetic data from

random noise Z.

Training Data: For pre-training generative models,
the next-generation health data includes actual
patient content, such as medical images or genomic
sequences, as well as data synthesized through the Al
models. the model is then learned with a supervised
learning methodology where the objective is to

reduce the gap between the real and generate data.

Mean Squared Error (MSE):

1
Lyvse = ﬁZ?Ll(yi - 9)?
where y; are the true values and y; are the predicted

values of the model.

Personalized Treatment Plans: This is done by the
trained model to provide patients with custom
treatments from their genetic makeup, their history,
and their result from diagnostic tests. The generative
Al system provides the ability to consider more than

one treatment option and to predict that this or that
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treatment would be better suited to this or that
patient [14].

4. Interaction of Systems

Spatial computing and generative AI work hand in
hand whereby the wuser interface enabling HC
professionals to navigate the two systems is smooth.

The system interface provides:

e 3D Visualizations: A real-time 3D model of the
affected area of the patient’s body is then brought
up, with additional artificially-intelligent models
recreating different illnesses or the effects of a
certain treatment. This enables physicians to
better decide during diagnosis and surgery.

e Real-time Al Predictions: During the interaction
between the healthcare professional and the
system, the Al model analyzes new data streams
and supplies real-time prediction such as danger
of complications during surgery or further
treatment plan.

e Interactive Decision Support: Supporting the
decision-making process, the system suggests
individual treatment plans, estimates and

compares potential consequences, and provides

the level of decision confidence.
5. Evaluation and Testing

To assess the performance and effectiveness of the
proposed system, various evaluation metrics are

employed:

True Positives + True Negatives

Total Samples

Accuracy and Precision: Performance of Al models is
measured for diagnostic tasks by cross-checking the
value computed by the models with the actual

diagnosis made by medical professionals.

User Feedback: Opinion from doctors and nurses are

sought in order to determine the practicality and

efficiency of the system. This involves evaluating the
level of interaction with 3D model and AI generated
information, and effectiveness in clinical decision

making.

Clinical Trials: The system is implemented clinically
to assess if the system has the capacity of enhancing
health status of patients. Most of these trials are
conducted to test different medical processes for
instance surgeries, diagnosis and individual treatment
processes for the functionality of the system. Figure 1
illustrates the methodology process, detailing the
steps involved in developing a healthcare platform
that integrates generative Al models and spatial
treatment

computing for improved diagnosis,

planning, and patient care [19].

DATA ACQUISITION

T

L T,
DATA PREPROCESSING

*

FLEATURE EXTRACTION

SPATIAL COMPUTING
INTEGRATION

t

‘ SYSTEM INTEGRATION

T

-

MODEL EVALUATION

*
CLINICAL TESTING

-—
L]

DEPLOYMENT AND
MONITORING

Figure 1 : Methodology Flowchart for Integrating

Generative Al and Spatial Computing in Healthcare
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IV. RESULTS AND DISCUSSIONS

Last but not least, the results and discussion section
contains a simulation of the impact of combining
spatial computing and generative Al in the healthcare
system. These results help to understand the extent to
which the system enhances the accuracy of diagnosis,
the individual approach of the treatment process, and
the overall organization of treatment. In this section,
performance metrics are assessed, strategies are
compared with prior methodologies, and an
assessment of the developed system is provided that

captures its advantages and disadvantages.

1. Model Performance Evaluation

The generative AI models cited above were also
evaluated to determine their capacity of generating
realistic medical data and the related treatment
outcomes in terms of the following parameters. These
metrics include accuracy, precision, recall and F1
score which are explained as follows Accuracy. The
model which was used was trained with a dataset of
medical images (CT scans, MRIs and X rays) and
related clinical information (patient camera, genetics
etc.). The experiments were conducted to compare
accuracy of the proposed model with conventional
machine learning models, support vector machines
(SVM) and random forests (RF). Evaluating the
accuracy and precision of the proposed model and
conventional machine learning models is depicted on

figure 2 below.

Fractional Error and Relative Error Comparison

o N B O

Test 1 Test 2

M Fractional Error (%)

5.8 6.1
4.2 4.3 4.5
3.5 3 3.2 3.7

Test 3

Test4 Test5

M Relative Error (%)

Figure 2 : Fractional Error and Relative Error Comparison

The findings further suggest that the proposed model achieves better accuracy and precision compared with

modern machine learning models, especially when coping with diagnostic tasks in intricate conditions such as

tumors and lesion. It has increased diagnostic accuracy because the generative AI model learns how to generate

medical images and imitate treatment outcomes of rare diseases more accurately.

2. AR Application / 3D Modeling and Augmented Reality Application Integration

During the spatial computing phase, we examined how 3D reconstruction and augmented reality (AR)

enhanced the application of health care decision. The use of the system in 3D modeling from Medical images

and the granted augmented reality guidance throughout surgeries or assessments amplified the visibility of

structures. For instance, surgeons could manipulate the models in real time of the organs and tumors and then

get prepared to perform surgeries in a better way. As illustrated in Fig. 3, 3D reconstruction of a brain tumor

from MRI has been performed and visualized using AR interface.
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3D Reconstruction Brain Tumor

91.2
89.6
85
92.5
88.4
78 80 82 84 86 88 90 92 94 96

B F1-Score (%) M Recall (%) M Precision (%) ™ Accuracy (%)

Figure 3 : 3D Reconstructing Brain Tumor

These operations enable the professional to look at the anatomy of the patient from all angles as well as zoom in
and out providing much more detail. This spatial awareness helps in surge planning; helps avoid making
mistakes when executing certain surgeries. In the clinician feedbacks, most of them expressed increased

confidence using the AR interface in performing intricate operations and diagnosis [20].
3. The addition of generative Al into treatment planning depend on the unique features of a patient.

The generative Al models designed in the context of a personalized approach to therapeutic strategies showed a
high degree of the models’ capability to replicate various scenarios of treatment and identify the optimal course
of treatment for specific patients. The treatment plans were generated by algorithms using comprehensive data
of patient’s medical history, genes and results of diagnostics at the time of treatment. The system worked
through reproducing a variety of approaches to treatment and even calculating success rates so that the
clinicians could select the proper treatment protocols. In Figure 4 below, the treatment plans generated by the

proposed Al model are compared to those created by clinicians for cancer patients.

Comparison of Al-Generated and Clinician-Generated Treatment Plans

15 92.3 .
100 9 90.8 87.9
80 88.7 89.8
60 ’ ’ 80.4 85.3
40
20
15
0
Plan Accuracy Treatment Effectiveness Time Efficiency (Minutes)  Cost Efficiency (%) Patient Satisfaction (%)

== A|-Generated (%) === Clinician-Generated (%)

Figure 4 : Comparison of Al-Generated and Clinician-Generated Treatment Plans
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The findings of the study indicate that, as compared to human generated treatment plans, treatment plans
delivered using artificial intelligence are more extensive as they provide for the consideration of more factors.
More often, the clinicians reported that the Al model suggested treatment approaches with which they were
not familiar but which were fitting to the patients, hence improving care during subsequent evaluation and

follow up.
4. Clinical Trial and end-users’ feedbacks

Assigning the evaluative testing in clinical settings to model the independent and external the real applicability
of the proposed system. The studies of the system were done on the criteria of ease of use, reliability and
efficiency of the solutions produced by the system, and improvement of the patients’ conditions. During the
trials, an Al system helped doctors make diagnoses of patients with a complicated disease and suggest treatment.
This was attributed to the use of 3D visualization and real-time influence over data analysis thereby

minimizing diagnostic errors.

According to the responses received, clients and patients found the system easy to use and very helpful
especially for diagnosis, planning on operations and offering individualized treatment plans. The feedback also
presented few issues that can be improved in future version: In particular, UI needs to be improved in a way to

better reflect individual clinicians’ working patterns.

5. This was done in order to compare with traditional methods where data is gathered at the data source and

analyzed at the computing element, which had a resultant inappropriateness impact.

A crucial step of the assessment involved analyzing the response that the proposed system would provide with
reference to the conventional approaches to healthcare. The system was further evaluated with current
instruments for medical imaging, diagnostic and therapy planning. The conventional approaches generally
involve the use of two-dimensional images and often requires a manual interpretation which may be time
taking and rously unreliable. The following table 1 focuses only on the medical conditions such as cancer,
cardiovascular and neurological disorders and compares the results of the proposed system with that of the

traditional diagnosis methods.

Table 1 : Comparison of Diagnostic Accuracy (Proposed System vs. Traditional Methods)

Condition Proposed System Accuracy (%) ;l:);)a;ditional Method Accuracy
Cancer Diagnosis 92% 80%
Cardiovascular Diseases 88% 75%
Neurological Disorders 85% 78%
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As demonstrated in the results, the accuracy of diagnosis for all types of conditions increases with the
implementation of the proposed system. The clear benefits over traditional approaches here are, the ability to
generate realistic medical images, the ability to simulate treatment and the ability to give near real time
feedback. Table 2 shows a comparison of the system planning as regards treatment, and comparing the

efficiency of clinician-driven treatment plans and the system-driven treatment plans.

Table 2 : Comparison of Treatment Planning (AI-Generated vs. Clinician-Generated)

o Clinician-Generated Plan
Treatment Type Al-Generated Plan Efficiency (%) o
Efficiency (%)
Cancer Treatment 90% 80%
Surgical Planning 85% 75%
Cardiovascular Treatment 88% 78%

6. Challenges and Limitations

Despite the described efficiency of the proposed system in terms of improvements to processes in healthcare,
several issues can be identified. Privacy and Data Quality: Data quality issues are still considerable especially
when large-scale data are mandatory or when datasets are produced for rare diseases. Third, it is worth
recognising that the employment of spatial computing tools and generative AI models into clinical practice

assumes important retraining and adaptation of a healthcare team which in some contexts can be cumbersome.

However, they are also various concerns with regards to the interpretability of these Al models in medico-
programming decisions. While the decisions are made by the AI system, knowledge intensive workers should
be able to comprehend the reasons behind the recommendations. The future development will be directed to

the model explanation and making the AI systems more trustworthy.

As a matter of fact, the results or discussion section persuasively explains why spatial computing should
complement generative healthcare AI. The presented system also has several benefits because it can increase
diagnostic accuracy, work out the individual approach to the further treatment, and give immediate
recommendations. The analysis revealed that the capabilities of the system are higher than the results attained
through the conventional methods in such fields as cancer detection, surgery planning, and estimating the
success rate of a particular treatment. However, issues like data calibration, model explainability, and
externality still pose challenges to the system; the system presents a promising solution to advance a new

generation of healthcare reform.

V. CONCLUSION to ensure better patient outcomes, advance learning,
and facilitate efficient clinical practice. As the
Combining spatial computing with generative technology of spatial computing and advanced AlI,

artificial intelligence provides a fascinating future real-time data analysis and personalized treatment

direction in the management of operations in the

healthcare sector. All of these technologies are poised
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and clinical diagnosis are expected to drastically

change the healthcare industry.

However, there remains much work to be done in
order to develop the methods more widely, and to
overcome the technical and normative difficulties
that often accompany these technologies. New
advances may aim at enhancing the prognosis of
artificial intelligence dependent models, tackling
issues related to patients’ privacy and increasing the
availability of spatial computing applications for
the

technologies will remain inevitable in determining

healthcare practitioners. In future these
the future of health care delivery with efficacious,

optimal and customized solutions for patients

globally.
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